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Aar    River,    Switzerland,    water    power    in- 
stallation        489 

Abitibi.    see    Ontario. 

Abrams.    Prof.   D.    A.,   on    abrasion    tests  of 

concrete    aggregates     letter    809 

Abrasion   tests,  see  Concrete.  Aggregates. 

Abutment   walls,    see   Walls. 

Acciilents    (see  also   Safety!    decayed   trestle 

cap  wrecks  bridge,  kills  18.  ,,,,..,  ,  ,n49^ 

Dust    explosion,    see    Dust, 

Pipe    collapses,     50-ft,    section    of    12-ft 
wood   pipe    "    ,  >, 

Prevention,     campaign     planned "■*:;A 

Theater,  prevention  of  (E.  Godfrey)  .letter  1)69 
Accounting,    for   contractors,    hook    review,    'jS4 

Time  and  payroll  forms    (W,  N,  Connorl    140 
Acetylene  torch  melts  pipe  joint  filler  (G,  C, 

Love)      '1139 

Acltorittes  riatictJS  cleans  sewage  filters,  ,  ,  753 
Activated  sludge,    see   Sewage   Treatment, 

Adding   to   knowledge    e9o** 

Adler.   J„    on   asphalt   CTadcs    nb/o 

On    experiment    in   asphalt   paving.   Pnila- 

delphia ■  ■  .  e;)01.  .i31 

Advertisinsr    men.    license    advocated ^    ,7 

Advertising    signs,    taxation    of ^-",.. 

Advice,     obtaining    by     ttuestionnnii-c  c.)0o 

Aerators  see  Water  Treatment. 

Aerial     photographs     as     plane-table    sheets 

aid  mapping  IMaj,  H.  C,  Fiske)  ,  ,  ,  ■'■''53. 
(P.  J.   Barry  and  H.   C.   Fiske)    letters.  .  1087 
Aerial   photographs  by  the  engineer    iF    H, 

Tibbetts)     e9R0.    '978 

Aerial    photography   used   in    land    rcclama- 

tinn    .,■  ■  ■  ••809 

Aerial  tramways  serve  mixing  plant.  Gilboa 

Dam     (C.    K.    Traber) *604 

AEROX.VrTICS 

"Airplane  express  se^^'ice  in  California.  .  .nSll 
Airplane    landing    field,    how    to    lay    out 

and  build    lA,   Black) e503,   •:>04 

Balloon",    dirigible,    experts    to    report    on 

design     "11?! 

Commercial     flight     ''^  '.o 

Dirigible  balloon   ZRl.   committee  studies  n.>8 

Gliders,   a  new  promise  in  flight    n^ir 

Helium,    cheaper    ,■  ■    ^''^ 

Photographs,     aerial,    see    above.    Aeria! 

photographs,  „ 

Record   non-stop   flight    -^  -  i*"'  '"* 

"Roma"      disaster.      buckling      of      Keel 

blamed    ""OS 

Affiliated  Tech.  Soc.  of  Boston  formed.  ..  .nl6."i 
Africa,     eastern.     l"eeent     railway     develop- 
ments     ■,  ■      i  -  ,' 

Against    public    expenditure e831.    nhob 

Agg.  T.  R.,  motor  truck  tractive  resistances^ 

on     road     surfaces     ■  ■  ■    i.'^* 

Agrienllnral  entnneering.  research  planned.  .ni>7.i 
Agi-i'^iiltural     engineers,     to     meet     in     St. 

Louis "811 

Air.   •  umpressed.    see  Compressed   air. 

Air  given   spiral   flow  through   sectionaii:^ed 

radiator     "  J.Vo-i 

Air-grinder  equipment,  improvement  ;•  • '^..-i^'X 
Air  line,  blowing  out  condensed  water  in.  .•lO.i.i 
Airplanes,   see  Aeronautics. 
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Akron,    Ohio,    street    cleaning    methods    and 

costs    fF,   C,   Tolles) e503.    '533 

Zoning  ordinance 51  r 

Akron    Barrow    Co,,    strengthened    wheelbar- 
row     n*13.» 

Alabama,    improvement   bonds   passed n91i 

Alabama    Power    Co..    Muscle    Shoals    lease 

renewed    '. ■ n(>71 

New   development    ..'...  ^ n671 

Alaska,   Tanana  River  bridge  nears  comple- 
tion      'll.io 

Alberta.   Can,,   southern,   heavy  rainfall    (H, 
B,  Mucklciiton)    letter  3S7 

Alkali  affects  concrete,  drain  tile  tests  show   181 
Attack    on    concrete    roads    and    building 

brick    (I,   Furlong) '64.       (H     C, 

Lotl)    letter   577 

Allentown,    Pa„     one    year's    operatino    of 
direct    oxidation    sewage-works.  ,.  ,eb.38.    659 

Alley,   concrete,   paving   practice.   Milwaukif."   93f> 

Aloe,     A,      S.      Co..     self-adjusting      plumb 
bob    n'  1095 

Alum,  see  Water  Treatment, 

Aluminum    hydrate,     concentrated    colloidal 
coagulant    discovered     n293 

Amarillo,    Tex,,    considers   irrigation   district 
survey n3.il 

Amer,    Ass'n    for    Advancement    of    Science, 
Engineering    Sec.    meeting    nl089 

A.MERICAX    ASSOC.    OF    ENGINEERS 

Chapter-at-large,      membership      pro\nded 

for   n718 

Chicago  Chapter   to  reopen    classes n368 

Committee    on    services    and    fees    names 

subcommittees    nl091 

Convention    in   Norfolk    in    May n673 

Employment     service     on     self-supporting 

basis      nl04o 

Joins    Amer.    Construction    Council nl30 

Meeting,   1933,  in  Norfolk,  Va "lO^S 

Oklahoma    Soc,    joins "1    ,5 

Practice    committee,    work    of el*..0 

Seattle  Chapter  defended    IG,  Babcock )  ,  , 

letter,    with    editorial    comment *ol 

Unemployment    survey    "iii 

Vocational  selection   to  be  investigated ..  nSoO 

Amer.  Assn.  of  Port  Authorities,  meeting.  . 

n83.   n391.   n53S 

Amer.    Assn.    of    State    Highway    officials, 
meeting     n716.     nl04l 

Amer.    Auto    Ass'n.    M.    O.    Eldridge    made 
executive    chairman     n  >81 

Amer.  Concrete  Institute,  meeting.  1933.  m      ^  ^ 

Cincinnati    Vi  o^i 

Convention    program     nll31 

Amer.    Construction    Council.    Amer.    Assn. 

of    Engineers    joins    "153 

BoaivJ   of   Governors,    meeting nJ7 

Temporary  executive   secretary n536 

American  Falls  dam.  Idaho,   financing  prog- 
resses     ,    -^ nOOi. 

Amer    Goml  Roads  Congress  and  show.  .  .  .iwltj 

Amer.     Inst,     of     Steel     Construction,     new 
name   of    Fabricators'    Assn n9o3 

Amer.  Mathematical  Soc.   incorporation  op- 
posed    •■••,;■>.■•*.•■■    ""'^ 

Amer     Pub,    Health    Ass'n.    "Half    Century 

of  Public  Health."  book  review    117 

Lew.    Dr.    E.   C.    new   head "903 

Meeting    ■ nio3 

Sanitary     Engineering     Section    discusses 
sewage  treatment    n7t>.a 

Amer    Ry.   Bridge  and  BUlg.  Assn..  conven- 
tion    ^. .• "^6.J 

Amer    Road  Builders'  Ass'n..  executive  com- 

mittce  meets nSn 

Constitution,  ballots  on  revision  sent..  ..n»»U 
Meeting    n716.    el005,    nl043.    nl048 

Amer      Soc.      for      Munic.      Improvements, 
meeting .■•■■.  ■e59.3,   614.  nb3 , 

Amer    Soc.    tor  Testing  M.-iterials.   Burgess. 

Dr    G.   K,,  elected  president '80 

Meeting,    twenty-fifth    anniversary ....  e3.     38 
Meeting  announced    .-u  ■  ■. .n8.-JU 

Amer,    Soc,    of    Agricultural    Engineers,    to 
meet   in   St,  Louis    "Sll 

AlHER.   SOC.   OF  Civil.   ENGINEERS 

And    Fc<lcration.    directors    in    favor ....  n63'7 

Annual  meeting,  plans  for    "i."sa 

Ballot    for    officers,    second .n-S» 

Board   of   Direction   establishes  auarterly 

meetings    .•••■■■, , "•"' 

Chandler.  E.  M..  retirement  as  secretary.  . 

e*  ( ,  11  •  o  .4 

Dunlap.  J.  H..  new  see .  .  .  .  ....  .  .n'34 

Fall   meeting,    water   power   the   subject. 
j.ail    men     s.    ^,^„j^     ^^.^    ^^27,   efl37,   n70.1 

Irrig.ition    division    formed    "S-'-r 

M.mbership    10  50!)     ,■■,."•■•■  ■,"^-'' 

New  "i'ork   Section,   discusses  relations  of 

engineers    and    contractors ;,^;    ""2?^ 

Takes    uii    building    failures.  ■.  .eeSl.    n .  lb 
Sovonticth  anniversary .  -^  ".:.■  "  ■'^''''■ 
Amer   See.  of  Mecli.  Engineers,  Harrington, 
J.  t..  new  president n""  - 
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Amer.   Telephone  &  Telegraph  Bldg..   N.  Y. 
City,  removal  of  three  ftrst-story  columns 

1  E    F.   Weiskopf  ) •■* 

Amer.    Trade    .\ssn.    Executives,    meeting-.  .n^89 

AJIER.    W.iTEB    WORKS    ASSN. 

Canadian  Section,   to  meet  at  Windsor  in 

1933 n83 

Convention  date  and  place  fixed °1P?5 

Iowa  Section  meeting   "8»' 

New   York   Section,    meeting    n388 

North  Carolina   Section,  convention 

n369.  n951 

Ammann.  O.  H..  on  Cooper's  loading  fitted 
to  modern  railway  bridge  traffic .  .  letter   '577 
Review  of  Steinman's  treatise  on  suspen- 
sion bridges    1080 

Amusement    riding  devices   safe    iR.  S.    Uz- 

zell  I  letter    366 

Mechanical,  safety  of    (H.  G.  Traver)  .  .  . 

letter  1040 

Anchored  bulkheads,   see  Bulkheads. 

And^s.  see  South  America, 

Andrews,    L.    E,,    on    construction    of    wide 
concrete  road  half   at   a  time "1059 

Angles,  single,  column  strength  of •IIOS 

Anthracite,  see  Coal, 

Antioch,  Cal,.  city  loses  new  move  in  water 
injunction     suit     ?^?,, 

Antwerp,   construction   exposition nlOU* 

Aciueduet,     old.    belated    settlement     (F.    I. 
Winslow  i     'IIOS 

Arbitrating   contract    clauses    e358.    268 

Arbitration  court.    New  York  State n391 

Arch    dams,    see   Dams,  ..,o 

Archer  mixer  mounted  on  Ford  truck.  ..  .n*41d 

ARCHES 

Centering,   an   innovation  in e638.    *Gd5 

Concrete,  boldly  designed  center  for  heavy 

arch      e638,   '655 

Falsework,   special  trussed    (M,  Butler) '468 
Skew  barrel,    thrust  measured   on  labora- 
tory model    (W,  H,  Yates) letter  635 

Skew.      thrust,      test      arrangement     'for 

measuring    •700 

Volumes    at    jack-arch    groins    (G.    Paaa- 

well) •1034 

Architectural    dr.awing.    book    review 851 

Areas    computed    mechanically    by    use    of 

form    (J,    R.    Jahn)     .•709 

Areas     of     irregular     figures,      found     with 

analytical   balance    (W,    Wang) 896 

Argonaut    Mine    disaster ^734 

Arkansas    eapitol.    timber    roof    framing    is 

87   years  old    ^61 

Arkans,as  highw.ays.  see  Highwa.vs,  Arkansas, 
Armstrong,    W,    W,.    on    locating    a    curve 

with    inaccessible  P,   I.    in    thorn-brush.  . '804 
Armv  camp  builders  sued  by  Government , 

e914,   n948.   n991 
Arniv,   U,  S,.   Corps  of   Engineers,  effect  of 

"pay   bill    n38S 

Corps  of  Engineers  to  utilize  water  trans- 
portation     !}'?Z0 

Engineers  visit   Rio  Grande nll.lo' 

Asphalt,    grades,    seven   are    ample    says    A, 
B,    Fletcher,  .,  ,n815.     (J,    M,    Owens) 
letter  855 
Highways,    see   Highways.    Asphalt. 
Prices  affected  by  salt  water  in  oil  weU8.n49S 
Rooflni.  see  Roofs.  , 

Asphyxiation  by  gas  in  a  sewer  manhole 
I R.  A,  MacGregor) letter  o77 

AS.SOr,    GEN.   rONTR.\CTORS 

Ask    release    of    34,000    cars    from    coal 

preference     .■  n408 

Contractors'       insurance      claims      valid: 

AGC.    to   handle    nll37 

Convention,    special   train    for nll34 

Cowpcr.     J.     W,.     nominated     for     presi- 
dent      ,nll37 

Issue  agreement   form    lor  rented  eqiup- 

ment    nl6j 

Nominations    **«}.?; 

Offers  prize  for  essay n990 

To  study  concrete  specifications e48,  nSO 

Wood,   W,  E„  presidentelect,  killed,  .,,  n'991 
Work  for  model  bill  covering  day  labor.  .n718 

Astoria,  Ore..  Arc.  S15.000.000  damage,  ,  ,nliMl 

Atchison,  Tooeka  and  Santa  F»^  Ry..  siiop 
at  Albuquerque,  steel  frame  with  glass 
walls     '1- 

Atterbury  Co,  truck,  heavy  duty,  new 
model    ,  ■  ■n'733 

Atwood.    Col,    W.  O..   on    foreign   woods   to 

resist    borers    714 

On  Jugoslavia  pKana  railroads •1070 

August  rail  earnings  at   low  ebb 655 

Aurora,  111  .  C,  B,  &  Q,  track  elevation  on 

long    concrete    \'iaduet     •1050 

Austin  Mach,  Co,  new  dragline n*766 

AiislinWestem  Road  Mach.  Co,,  "doublc- 
ender"  for  road  k-rcatcr  lil.ade n*677 

Automobiles,  see  Motor  Vehlclos. 

Avery  Co,,  improved  tractor »,n*955 

Road  grader  improvements   -,,n*540 
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Babbitt.   Prof.   H.   E..   on   noiiiuuform    flow 
and    significance    of    droD-down    curve    m 

conduits    •1007 

Babcock,  G.  B..  in  defense  of  Seattle  A.A  E. 

chapter.  .  .  .letter,  with  editorial  comment  451 
Backfill,     trench,      covered      with      concrete 

slabs     'lis? 

Backwater  suppression   (H.  von  Schon)  .letter  77 

Baffles,  see  Hydraulics. 

Balance,    analytical,    used    in    finding    areas 

of    irregular    figures     (W.    Wang) 890 

Baldwin  resen-oir.  see  Cleveland.  Ohio. 
Balloons,    see    Aeronautics. 

Baltimore  adopts  onr-branch   council  plan .  .nSoti 

Fire.   S4.0(t0.00().   in   terminal    nS3 

Water   suppl.v.    raismg   Looh   Raven   dam.      20 

Bait.  &  Ohio  bridge  protected  from  shift- 
ing river  channel    •884 

Band  saw.  old,  makes  expansion  joint 
holder    712 

Banks  protected  against  floods  by  rock- 
and-wire     deflectoi"s •801 

Bannon  Co..  dissolvcr  of  chemicals  under 
pressure    n*541 

Barber  Asphalt  Co.,  continuous  asphalt 
roofing     material     Kettle n^l25 

Barbour.  F.  A.,  on  buying  pipe  in  winter..  .n721 

Barges,  concrete,  war-time,  used  for*  river 
terminal    •350 

Barmouth.  Wales,  district   and  county  taxes 

almost  equal   rent    1066 

Barrett  dam.    see  Dams. 

Barry.    P.   J.,    on    air   photos   as   plane-table 

sheets  aid  mapping letter  1087. 

see  also   552 

Bartholomew.  W.  S.,  believes  1913  prices 
will  never  be  reached nl68 

Bascom.  H.  F..  on  one  year's  operation  of 
direct  oxidation  sewage  works.  Allen- 
town.    Pa e638.     659 

Bascule   bridges,    see    Bridges.    Bascule. 

Batchelder,  G.   W..   on   winter  pipe  buying. n908 

Bates  experimental  road,  see  Highways. 
Tests. 

Batson  and  Hyde,  "Merchanical  Testing." 
book  review 11.5 

Batteries,   dry.    for  blasting n997 

Baxter.  J.  K..  on  Panama  Canal  capacity 
ample  for  at  least  30  years e63S.    •H4,S 

Hay   City   Dredge    Works,    new    dredge n*497 

New   skimmer    n*39 

Baylis,  J.  R.,  on  use  of  sulphuric  acid  with 
alum  in  water  purification 351 

Bayonne,  N.  J.-Staten  Island  tunnel,  see 
Kill   von  Kull. 

Beaches,    pollution    with    oil    and    tar    (C. 

M.    Saville)     390 

Bill    to   conti-ol    n411 

LeagTie     formed     n330 

Bebarfald,   M..    see  Joyce,   W.   E. 

Bedell.  E.  W..  protests  against  "sales  engi- 
neer".»  ellOl.    letter.    1133 

Reechwood  Ave.  bridge,  see  Pittsburgh. 

Belle  Isle  bridge,    see  Bridges.  Belle  Isle. 

Belt  conveyors  and  belt  elevators,  book 
review     1084 

Bending  moments  in  pins  or  shafts  deter- 
mined graphically    (A.  W.  Winslow)  .  .  ,  .  "568 

Benedict.  R.  R..  on  marking  system  for  Il- 
linois stale  roads    *596 

Bennett.  M.   G..  in  defense  of  shingle  roofs. 

letter  346 

Bennett,    W.    B..    on    prices n334 

Bent.  A.  S.,  biography    *761 

On     engineer     and     contractor     as     part* 
ners     750 

Berger,    C.   L..    instrument    maker,   dies.  .  .  .n954 

Berlin.  Germany.  fire-damaged  concrete 
building    restored     •ISQ 

Besselievre.  E.  B..  on  design  of  sewage 
dosing  tankg  for  trirkline   filters •6.53 

Bessemer  &  Lake  Erie  Ry.,  tunnel  eliminated 
without   inten-upling  traffic 'IS^ 

Besson.    Maj.    F.    S..    on    asphalt    crade^;.  .  .  .  n675 
On  model   of    street   inter. -section •1035 

Bethlehem  Steel  Co.  gets  Philadelphia  bridge 
tower  contract    nl043 

Bids,  encouraging  gambling e545 

Bids,  sewage-works  and  pump  equipment- 
bid  plan,  uniiiue   (G.  D.  Holmes)  el099.  •llUl 

Bids.      unit,      rerent      u957 

Bids    wanted   on   big   jobs n40.    n2J>4, 

n499,  n726.  n865.   911.  n957,   n998.   nl097 

Big  Ci-eek.  see  Southern  California  Edison 
Co. 

Billings,   A.  W.   K..  on  comparative  heights 

of     dams letter, 

with   editorial  Comment.    1086 

Binghamton.  N.  Y.,  building  trades  or- 
ganized       a41 

Bins,  .ill-steel,  deliver  measured  batches  to 
trucks    n»863 

Bird.  S.  E..  on  maintenance  engineering  in 
large  industrial    plants    1106 

Bins.    coal,    sec   C()al   bins. 

Bissell.  D.  L..  views  on  future  wholesale 
prices    and    money    supply     n*126 

Black.  A.,  on  how  tn  lay  out  and  bui!d  air- 
plane landing   field    e502.    •504 

Blackwell,  J.  D..  appointed  city  engineer  of 
Seattle.  Wa.sh n248 

Blaeser.  A.  A.,  on  replacintr  roller  bearings 
and  bed  plates   under  bridge   spans •aO'J 

Blaine.  E.  S.  on  emergency  revetment  on 
river   diversion    channel     '442 

Blanchard.  C.  J.,  on  floating  concrete  dam 
on    Gila    River     e822.   •824 

Blast,  locomotive,  see  Railways, 
Locomotives. 

BI.ASTING 

DamafTHs    bndtre    pier,    suit   brought 932 

Dry  batteries  for n997 

Explosives    used    on    construction nl093 

Hazardoup.    over    transit    tunnel    in    East 
River.  New  York al64 
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Missed  shot   kills  two   on  Hetch   Hetchy    u61 
Removing    subaqueous    ledge   above   rapid 
transit    tunnel.    East    River.    New    York 

Col.    E.    Burr)     'J??i 

Smokeless   powder  for  blasting 11~0 

Whv  center  shots  misfire    899 

Blauvelt.    L.    D..    new    state    highway    engi- 
neer   of    Colorado     al044 

BlawKnox   Co..    all  steel    aggregate   bins.  .n*8o3 

Truck   turntable   for   road   construction. n*123 

Blight  infected  chestnut   wood,  durability.  .    514 

Blinn.    R.    S.,   on    railway   lo.aiiug 

e775.  letter  780 
On  use  of  native  timber  bridges  in  county 

highways    '709 

Blocks,  concrete,   see  Concrete  Blocks. 
Blowing  out  condensed  water  in  air  line..^l033 
Boardman.    H.    W..    denied    e.vtra    compensa- 
tion in  Wales  because  of  high  taxes 1066 

Boardwalk.   Coney   Inland,   --v  Coney   Island. 
Boiler- water   treatment    on    C.    M.    &   St.    P. 

Ry.       (C.    N.    Koyl) "oeO 

Bolivia,    state    railways.     Americans    build- 
ing     '353 

Six    years   in    BoHvia.    book   review 1083 

Bombay.  India,  railway  terminals  to  be  im- 
proved      •485 

BONDS 

Issues,    election    favors e821,    n856 

Municipal,  see  Cities.   Bonds. 

Prices    in   June    irregular nl27 

Public  representative  sales n295 

Sales    for    11    months     heaviest     in     30. 

years nl097 

Sales  heaviest  since    1892 u499 

Sales,  ten  months,  heaviest  since  1892.  .n865 
September  issues  heaviest  in  30  yeai-s .  n679 
Water-works,     proper    term    for     (C.    W. 

Sherman)      1117 

Bonus   bill    amended n453.   correction  494 

BOOKS 

"Air-Rrefrigeration — Gas"    668 

'■Applied     Colloid     Chemistry"      (W.     D. 

Bancroft )       667 

"Architectural     Drawing"     fField) 851 

"Assets  of  the  Ideal  City"  (Fassett)...  116 
"Belt     Conveyors     and     Belt      Elevators" 

(Hetzel).   re\new   by   H.    T.   Moore 1084 

"Berechnting  und  Entwerfen  von  Turbinen 
und     Wasser  Kraft     Anlagen"      fHoll). 

review  by  L.  F.   Moody 665 

"Brown's     Directory     of     American     Gas 

Companies"      1084 

"Building    Contracts"     (British)     (Evans)    284 
"Chemical    and    Bacteriological    Examina- 
tion of  London  Waters"    (Sir  A.  Hous- 
ton)         488 

"Chemistry  of  Colloids  and  Some  Tech- 
nical Applications"    i  Taylor) 667 

'*De*ign     and     Construction     of     Dams" 

(Wegmann).    new    edition 284 

"Design      of      Masonr.v      Structures      and 

Foundations"    (Williams)     487 

"Dust  Explosions"    (Price  and   Brown)  .  .    285 

"Essays   in   Taxation"    (Seligman) 115 

"Gantt    Chart.     The" 487 

"Half    Century    of   Public   Health" 117 

"Handbook    of    Construction    Cost"     (Gil- 
lette),  review   by  C.   F.   Dingraan)  .  .     .  1081 
"Handbook     of     Municipal     Government" 

(Fassett)      116 

Harriman.  E.  H..  biographv   (G.  Kennan )    486 

"Highways  Green  Book"   (Eldridge) 283 

'Human  Factors  in  Industry"  (Tipper)  383 
'  -Hiitte :     Taschenbuch     f  iir    Eisenhiitten- 

leute"    488 

"Hydraulics"     (King).     re\'iew    by    Prof. 

J.   H.   Gregory    665 

"List  of  References  on  Fire  Hazards  and 

Resistances"     668 

"Little    Book    on    Water    Supply"     (Gar- 

nett>    1084 

"Local   Government    of   the  United  King- 

donfc"    (Clarke)     116 

"Materials  of  Construction"  tPuIverl.  .  .  668 
"Mechanical       Testing"        (Batson       and 

Hyde)     115 

"Metric  System  for  Engineers"  (Clap- 
ham  )      485 

"Modern      City      and      Its      Government" 

'Capes)    116 

"Modern       Tunneling"        ( Brunton        and 

Davis)     282 

"Municipal    Bridge   of   St.   Louis'*    (Rolfe 

and  Cannon)     1084 

"Outline  of  Science"    (Thompson) 

115.  666.  1083 

"Port     of     Boston.     Mass." 284 

"Practical  accounting  for  General  Con- 
tractors"    (Grant)     284 

"Practical  Treatise  on  Suspension 
Bridtres"    (Steinman).   review  by  O.  H. 

Ammann     1080 

"Preparation    and    Use    of    Tar    and    Its 

Simple   Crude   Derivatives    (Odell)    .     .    4SS 
"Principles     of      the      New      Economies" 

'Edie>     116 

"Publicity    Methods    for    Enirineers" .  .  .  .    285 

"Railroad    Construction"     (Webb) 1083 

"Railway    Electrir-    Traction"     (Carter)  .  .    S.10 

"Science  of  Purchasing"    (Hvsell) 2S4 

"Shield  and  Compressed  Air  Tunneliuir" 
(Hcwett).    review   by  C.  M.   Holland    .    SJO 

"Six  Years  in  Boli\-ia"    (Guise) ins;> 

"Six-Plaee     Tables"      6ij(i 

"Smell.  Taste  and  Allied  Senses  in  the 
Vertebrates"   (Parker),  review  by  R.  S. 

Weston    1081 

"South  Wales  Regional  Sun-cy  Commit- 
tee. Report" 850 

"Structural  Problems.  Pari  I"  (Young)  667 
"Technical  Exposition"  (Thompson) .  .  .  851 
"Textbook      of      Landscape      Gardening" 

(Waugh)      117 

"Theory  of  General  Relativity  and  Gra^- 
lation"  ( Silbersteln ) .  review  by  G. 
Paaswell     1083 


Page 
"Town    Theory    and    Practice"     (Lethaby 

and  others »    85.: 

"Use  of  Rope  and  Tackle" 668 

"Vector    Calculus    With    Applications    to 

Phj'sics "     I  Shaw)     852 

"Water  Supply  for  the  Country  Home".  .    666 

"Well    and    Spring    Protection" 608 

"Who's  Who   m    Engineering"    (Leonard)    2iS2 
"Young     Man     and     Civil      Engineering" 
(Swain),    letter    by    H.    L.    Cooper....    115 
Booth.  G.  W..  on  high-pressure  fire  systems 

from  underwriters'   viewpoint    a479 

Borers,   see  Marine  Borers. 

BoBshard.  A.  0.,  on  setting  slope  stakes.  .•  1037 

BOSTON.    MASS. 

City    asks    students'    aid    in    solving    city 

problems    e913.   944 

Planning,  N.  P.  Lewis  works  on  plan.  .  .  .    n36 

"Port."    book   review    284 

Societies     affiliate      nl65 

Water    supply,    high-pressure    fire   system 

(F.  A.  Mclnnes)    a479 

Making     and     testing     valves     (T.     E. 

Lally)      a479 

Boundaries,   see  Surveys. 

Boundary     dispute.     Oklahoma     and    Texas. 

engineering    evidence    given     15 

Boxes,   see  Lumber. 

Brakes,    railway,    see   Railways.    Brakes. 

Brazil,   calculation    of   bridge    waterways   in 

(G.    Ribeiro)     letter    ^534 

Engineering     congress n81.     e422.     n579 

Six    government   engineers   go n4Il 

V    L.    Havens   attends    n40!* 

Exposition.      American      commercial      ex- 
hibits.  D.   P.   Robinson   &  Co.   to  build 

building    nl21 

Breakers,    pavement,    see   Cities.    Streets. 

Breakwater    design,    on    Great   Lakes •684 

Breyer.     F.     G..    on     why    paint     galvanized 
shteis?    letter  901.  see  also  759 

BRICK 

Buildings,    alkali    attack  on    (I.  Furlong) 

•64.    (  H.  C.  Lott  I   letter  577 

Concrete,    A.S.T.M.   committee  report.... 

.  .  .  .32.    (G.  K.  Burgess)   letter  246 
Highway,    see    Highways,    Brick. 

Industry    feels    strikes     n452 

Manufacturers   to   meet    n953 

Prices     advance     slight     compared     with 

others     n498 

Tariff,     hollow    and    common    take    same 

rate    nl68 

Bricklaying,    courses    in.    suggested n4.; 

Brickwork,     from    building,     stronger    than 

laboratory    analysis    (R.    P.    Miller) 

•354.    (L    G.    Hall)    letter  533 

"Bridge  Engineer'*  on  highway  bridge  safety. 

letter  77 
Bridgeport.  Conn.,  city  sued  by  contractor.  .n411 
Bridge   Builder.    A.    on    bridge   builders    and 

highway    bridges    letter    533 

BRIDGES     (see    nUo    names    of    individual 

bridges) 

Arch      centers      shifted     by      telescoping 

tower    on    scow     '300 

Auto    unseats   bridge    n90.i 

Bascule : 

Los   Angeles   asks  bids  on  heavy  bas- 
cule      n409 

Scherzer  Co     wins   decision   in   Strauss 

case    nl63 

Strauss    suit    against    Seattle    settled.  .  .n585 
Beechwood    Ave..    Pittsburgh,    see    Pitts- 
burgh. 
Belle    Isle    steelwork    placed    by    floating 

•149.    n^717 
Brooklyn,    see    Brooklyn    Bridtre. 
Builders,   and  highway  bridge.-;    (A  Bridge 

Builder)    letter  533 

Carquinez  Straits,  see  San  Francisco  Bay. 
Chattahoochee    River,    see    Bridges.    Con- 
crete. 
Collapse,      abutment      crumbles      (C.      S. 

Stewart) •238.    (G.   H.   Pegram) 

letter  407 
Columbus.    Ga..   see  Bridges.   Concrete. 
Column   tests.    Delaware   River   Bridge.  .  . 

e959.  •986 
Concrete : 

Arch  rib  and   floor  combined  at  crown. '235 
Building     five-span,     in     cold     weather 

rG.  F.  Scales)    •563 

Built   around   old   steel   bridge.    Cbatta-    • 
hoochee    River.    Columbus.    Ga.     )  S. 

B.     Slack)      ^870 

Continuous  beam   on  hinged   piers. ^  .  •1039 
Continuous -truss    bridge    without    diag- 
onals      •926 

Novel      spandrels     of      concrete      arch 

bridire.    Porto    Rico •981 

Semi-reni(ival>le  centers   for  arches    (H. 

G.   Peterson)    ^142 

Decayed   trestle   cap    wrecks   bridge,    kills 

18      n492 

DcMgn.    Oregon  City,   some  questions    <R. 

W.    Lincoln)      letter    IBl 

Fire  protection  studied n37 

Floors,    fire    prevention    ....e77H.    •796. 

(V.    R.    Covein    letter 989 

Havre  de  Grace,   bought   by  Maryland.  .. n950 
Highway: 

Bridce    builders    and    hijrhway    bridges 

(A  Bridt-e  Buildf^rl    letter  533 

Collapse  when  struck  by   auto 

el054.  nl090 

Concrete     arch     bridge     and     floor     at 

Crown '235 

Evil    and    a    remedy     e^oi 

•Georgia    department,    work    of    (S.    B. 

Slack)     *1'-^ 

Hudson      River,     at     New     York     and 

Foughkeepsie.   see  Hudson  River. 

Painting  saves  money    177 
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Romiovit   Creek,   see    Rondout  Creek. 

Sl;»tti   ronti-ol    necessary    e-Idl 

Louils,   see  Britlpes.  Railway. 
Lo«.'omotive  blast  raises  bridge  planks.  .  . 

nOO.i 

Luss   wfUltil   on   suspension   bridge    cable 

clainps   with    thermit   steel •807 

Wassivo    const  ruction    in    anchorag'es   and 
towers.     Columbus.     Ohio     bnd&e     (R. 

C     ChtMuwl      ^HiYl 

Wi>~issii>pi  River,  at  St.  Paul,   plajined.  .n^;")!) 

Multiple  arch,  desired  data  on 10;:7 

Newark  Bay  traffic  case e423.  n454 

Old  steel,   auctioned  by   Indiana  Highway 

Commission      ^SG 

Oit'ffon    City,    see    Willamette    River. 
Ontrinal  thought    (C.  B.  McCullough)  .  .  . 

e7-J7,    •730 

Panned    by    spray     75 

Pauitint:  of  highway  bridges  saves  money  177 
Pennanent.  as  a  menace   (H.  F.  Dunham) 

letter   t;87 
Phila. -Camden,   caisson,    second,  launeheii. 

n*H)l 
Bethlehem    Steel    Co.    gets    tower    con- 
tract      nl04;j 

Bids    received    for   towers nlOOO 

Wide-web   column    tests e95n.    "986 

pier  damaged  by  blasting,  suit  brought .  .  03:: 
Piers,  stub,  protruding,  responsibility  for  943 
I^tected     from     shifting     river    channel 

•884.    (R.  W.    Macuityrei    letter    108G 

Railway.,    load  determination    .  .  .  .el31.    e4*^l 
Loading,    new.   discussed.  .  -  .e4*21.    447. 
lO.  H.  Ammann)   letter   '577.    (P.  G. 
Lang,   Jr.t    letter    •578 
Steel    and    wrought-iron    trusses    com- 
bined    in     reconstruction.     Newbury- 

porl.    Mass e960,    •973 

Reinforcing,    see    Bridges,    strengthening. 
Replacing      roller      bearings       and       bed 
plates     under     bridge     spans      lA.     A. 

Blaeser)     ^302 

Reversible  Falls,  not   to   be  raised n8- 

Rondout   Creek,    see   Rondout   Creek. 
Safety.  ,    competent       engineers       needed 

("Bridge   Engineer")     letter     77 

San  Francisco  Bay.  see  San  Frajieisco  Bay. 
Springfield.    Mass..    see    Springfield. 

Bids    received    for    towers nlOOO 

Steel  -   portable      sand-blast      outfit      for 

cleaning     n^n97 

Protecting  from  locomotive  blast *9GS 

Strengthening.       reinforcement       doubtful 
(G.    Rae)    letter    '947.    (H.    A.    Gerst) 

letter     1038 

Strengthening    truss    bridge    over    tracks. 

Chicago     *t)2i 

Suspension,  old.  used  in  erecting  new  arch 

(C.    B.    McCuHought     e7*27.    -730 

Practical     treatise     on.     by     Steinman. 

book    re\'iew    1080 

Rondout  Creek,  see  Rondout  Creek. 
Tests,    locomotive    used    in    Switzerland-.    <>09 
Timber,  native,   aid  county  highway   pro- 
gram   (R.   S.  Blinn)    r709 

Traffic  case.   Newark  Bay e4tJ3,   n454 

Versus   tunnels    e90,   e423 

Waterways,  design  of  (G.  Ribeiro)  ..•534 
Willamette   River,    se    vVillamette    River. 

Wrecked  by   Ford   car    48'^ 

.British  Columbia,  railway,  abandonment  ad- 
vised     n53H 

British   highways,   railways,   etc..    see   Great 

Britain. 
Broadcasting,    see    Radio. 
Brockway.  P.  L.,  on  pavement  maintenance 

in    Wichita,    Kan ^397 

Brockway.  W.  C.  and  G.  C.  Stucky.  on  mo- 
torized   laboratory    for    resort    sanitation 

work    ^430 

Brooklyn  Bridge,  closed  to  motor  traffic.  .  . 

e47.    nSO.   el71.   n204 

Two    cables    shift    on    saddles n204 

Brown.    C.    C.     on    sand    catcher    for    cis- 
terns     •1037 

Brunton    and    Davis.     "Modern    Turuieling," 

book    review    2S I 

Brush.   W.   W..    on    winter  pipe  buying.  .,  .n76(> 

Bryant.  B.   H..   tribute  to    (C.  Hansel) nll36 

Bryson,    T.    B..    a   tribute   to    (C.    W.   Stani- 

ford )     letter  758 

Bucket  loader,  see  Loader. 
Bucyrus   Co..    big    sand    dredge    has    Diesel- 
electric     power     n*7"2'i 

New   type  revolving  shovel    n*167 

Rubber-tired   trailer   for  steam    shovel... 

n^l095 

Budd.    R.    D.,    on    renewing    worn-out    sheet 

asphalt    pavement     140 

Buenos     Aires,      water     supply,      treatment 

works     •(302 

Buffalo.    N.    Y..   city   sued    by    transit/  com- 
pany  for   strike  damage    n6'l7 

Erie  County  appoints  traffic  engineer.  .nH38 
Water    supply,    purification    plant,     part, 

contract     let     n*290 

Buggy  with  pneumatic  tires,   for  concrete.  n*'293 
Building,    see   Construction. 

Bu'Idine:   code    "experts"    e2l6^  n250 

Building    for   permanence ellOl 

Building  tile,   see  Tile. 

Building  trades,    seasonal   employment ...  .n*208 

BriLDINGS 

Erection    record,    in    Chicago     ^359 

Estimating  cost  by  superficial  areas    (W. 

P.     Silliman) *513 

.  ,  Failures,  taken  up  by  New  York  Section. 

Am.  Soc.  C.   E e681.  n716,    (see 

also   Failures,    Engineering) 

Fire  safety,    new  data   from  Chicago  fire.  113 

Foundations,    see    Foundations. 

Mechanical  equipment  as  a  factor  in  de- 
sign         a'23 

OfTif:*  buildings,   modern,  constructing,  in 
Japan      *476 
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Removal  of    three    first-story   columns   in 

:37-story    building     (E.    P.    Weiskopf  I  .    e«-t 
Safety.      engineering      certification      pro- 
posed       351 

Wind    stresses   in    office   buildings,    tables 
and  formulas  for    tC.  Weiss) •510 

Bulgaria ,  Americans  to  build  grain  ele- 
vators         644 

Bulkheads,  anchored,  across  slips  on  Chi- 
cago River    '104 

Bunkers,   see  Coal  bins. 

Burch.   L.  R.,  on  cement  prices  not  unduly 

„  nigh     e377,    •404 

On  demand  for  cement    n*815 

Bureau    of    Roads,    college    planned n717 

Gets    big    freight-rate    reduction n678 

Plans  rural   engineering  research n579 

Burgess,  A.  S..  on  safe  yields  of  drainage 
areas  in  years   of  minimum   rainfall ....  *970 

Burgess,    Dr,    G.    K..   elected   pres.    A.S.T.M. .  n*80 
On  standards letter  240 

Burlington    Bldg.,   Chicago,   see  Fires. 

Burlington  R.  R..  see  Chic.  Bur.  &  Quincy. 

Burr,  Co^  E..  on  removing  subaciueous 
ledge  above  rapid  transit  tunnel.  New 
York      'lOlZl 

Buses,    see  Motor  Vehicles. 

BVSINESS    (see  also  Economics) 

Better,     shown     by     engineering    emplov- 

„  meut    ■; .■ .  n680 

Boom  doubted  by  J.   H.   Tregoe nH7.S 

Briefs nS6.  n'208.  n'910,  nl051 

Building    trade    a    good    barometer nl27 

Cycles,    new   theory   of    n95fi 

Failures   fewer   in    second    quarter.    IQ'il.    nS7 

Gary,   E.    H.,   predicts   prosperity    n7ti5 

industrial  activity  nears  1919  peak.  .  .  .nll4'3 

Inflation  and  present  outlook    n7'24 

Outlook     e4'21 

Prices,  see  Prices, 

Problems,    sage   counsel   on    e594 

Rapid-fire    survey    n864,    n998 

Ultimate    issue,    the    eG81 

Butler.  A.  D..  on  Spokane  intercepting 
sewer     •  890 

Butler,  M..  on  special  trussed  falsework  for 
concrete    arch     •468 

Butterfly  valve,  see  Water  Supply.  Valves. 

Byers    Co..     *Truckrane"     n*373 


CO.,.    see  Cai'bon   dioxide. 

Cabot.  S..  Inc.,  by  M,  G.  Bennett,  on  shingle 
roofs    letter   24G 

Caetani.     Prince    Gelasio,    new    ambassador 

from    Italy,    an    engineer     n858 

Banquet    for     n991 

To  be  honored  by  engineering  societies.  .nl089 

Cam.  W..  on  temperature  changes  in  arch 
dams      letter  1038 

Cairo.    Egypt,    roof    of    old    mosque    falls.  ..  nl.3:2 

Caisson  for  N.  Y.  vehicle  tunnel  launched.  . 

n«104'3 

Caisson,    large,    for    dry    dock    '281 

Calaveras  Dam,  small  tunnels  lined  with 
precast    concrete    ribs •1119 

Calculus,     vector,    see    Vector    calculus. 

Calcutta  bridge,  report  proposes  1.500-ft. 
cantilever 7*2 

Calef.   M.   T..   biography    •20o 

California,    highways,    gee    Highways.    Cali- 
fornia. 

Forest  fire  losses   1020 

Law  against  shingles  and  lath  defeated. nl042 
Pipe  method  of  water  measurement  (Prof. 

B.    R.    Vanleer)     •igo 

State    votes    on    ownership.  .e727:    de- 
feated n810 

California-Oregon  power  plant,  new  unit  at 
Copco    plant     nl045 

California  Corrugated  Cnlveit  Co..  on  wire 
iised  in  jacking  pipe  through  embank- 
ment      lettei-'    533 

Callahan    case,    see   Concreting,   chuting- 

Camarasa  Dam.  highest  in  Europe,  build- 
ing   (W.    Ranney)     -.€257,    '^OO, 

correction    354 

Camp  builders  sued  by  Government.  .e914.  n948 

Campbell,  J.  L..  on  engineers  and  the  18th 
amendment    letter  3"27 

Camps,  Army,  Government  files  more  suits. 

n991 

CANADA 

Canal    traffic    increases     733 

Cement  from,  U.  S.  imposes  duty.n81*2.   n860 

Engineering    Institute    meeting n.372 

Engineers  discuss  hydro-electric  matters.  .n4.5.j 
Highwa.vs.   see  Highways,   CaJiada. 

Inventory  of  prairie  lands  made 662 

Maritime     provinces    colleges     may     con- 
solidate     n717 

Tunis    to    oil    for    heat    n5.38 

Canadian  Nat'l.   Ry..   executives   appointed. n717 
New    administrative    plan    n813 

Canals,  Canadian,   traffic   increases 733 

Concrete    blocks,    pressed,    for    locks.  .  .  .  ^795 
Erie,    see  Erie  Canal. 
Irrigation,    see    Irrigation. 
Lift-locks,    unusual,    proposed   for  Rhine- 
Danube    divide     •754 

Cannon,    S.    Q..    see   Conant.    E.    R. 

Cantonments,   see  Camps. 

Canyon  inaccessible,  road  in,  built  by  novel 
method    •535 

Capes.  W.  P..  "Modem  City  and  Its  Gov- 
ernment.'*   book    review     116 

Capital    and    labor    e4(i3 

Car-icing    plant    for    refrigerator   trains.  ...  ^657 

Car  icing  station  for  Belt  Railway  of  Chi- 
cago  •240 


Page 

Car  wheels,   cast-iron,  improved    440 

Carbon  and  manganese  and  strength  of 
steel ■ 784 

Carbon  dioxide  developed  in  tunnel  shaft 
by  ferrous  strata    (T.   C.   Hatton) ^706 

Cardboard  templets  for  curves  (H.  D.  Hur- 
ley)   VJOe.     IE.    Low )     "712 

Carey.  P.  Co..  new  bituminous  felt  joint. n*1049 

Caribou    tunnel    driven    under  heavy   inflow 

of  water    (W.  D.   Shannon) "340 

Carlton,  H..  on  mineral-oil  plant  for  gal- 
vanized   sheets    ' letter   947 

Carmaldt.  L. '  J.,  on  economics  of  selecting 
industrial  sites ....  letter  32/'  (E.  Low) 
letter  855 

Carquinez    Straits,    see    San    Francisco    Bay. 

Carrier  pigeons  aid   forest  fire  fighters.  ...  1025 

Cars,  freight,  surplus,  etc.,  sec  Freight, 
Cars. 

Casper-Salt  Creek  monolithic  concrete  road, 
inspection    of    •516 

Cast-iron   pipe,   see  Pipe. 

Catalogs    to    be   dehvered    in    Russia n721 

Caterpillar,  see  Tractor. 

Causeway,     rock-fill,     at     Singapore 403 

Ceiling,    suspended,   specifications   suggested.  569 

CEMENT 

August      output      and      shipments      pass 

July's     n49H 

Bulk  deterioration  less  than  in  bags.  .  617 
Canadian.  U.  S.  levies  duty  on..n812.  n86G 
Coal  shortage  threatens  mills  ....:..  .n203 
Countervailing  duties  declared  against  10 

countries     nl088 

Demand     at     peak,     taxes     transport      (L. 

R.     Burch) *Sir> 

Kansas    companies    pay    large    fine n492 

October    shipments    exceed    1921 n*911 

Outlook    for    American    cement    in    India 

promising     nl26 

Portland,    final    figures   higher   than   esti- 

^  mate   n736 

Portland  Cement  Assn..  F.  W.  Kelley  new 

president    n^.951 

Twentieth  anniversary    .;.....  .e914.  n949 

Producing   capacity.   U.   S.,   ample    (B.    S. 

.^  Smith) : nll39 

Production    in    June    gains    over    a    year 

„  ago    nl27 

Prices,   higher,  due  to  higher  fuel,   labor 

and   sacks    n414 

L.   R.    Burch.   study  of    e377     •404 

Sand,  analysis 'ZGo.  correction  354 

Shipments    heavier    than    production.  .  .  .  n294 

Cement    gun.    dryers  for   sand    and    air.  .  .  .    142 
Gunite    applied    to    fir   piles    for    Tacoma 

pier    •739 

In    metal    mines    753 

Used    to  repair   columns   fire-damaged!  ![  •ISS 

Cement    joints    for    water    mains.  .-. 355 

Center,  boldly  designed,  for  heavy  con- 
Crete    arch     e638,     •6oo 

Central   Pacific,    see   Southern  Pacific. 

Centrifugal   pipe,    see   Pipe. 

.Chain    Belt    Co..    Rex    mixers    with    rubber 

„,  .^'^^s      . n.67\ 

bkip    guard/  for   paving  mixer    n*S17 

Chalmers    Co.,    locking    manhole    device.  .  n^457 

Chamber    of    Commerce,    building     Washing- 
ton,  open-shop  rule   for n958 

Takes   up   fire  reduction    e90.   nl22 

Chandler.  E.   M..  honored  by  secretaries  nl"l 

Retires    as    Sec.    Am.    Soc.    C.E e47     n*SZ 

Channel,    see   Enghsh    Channel. 

Charleston,  S.  C.  water  supply,  cement- 
Imed    cast-iron    pipe    (J.   E.    Gibson).... 

e^378.     •387 

Chart  records  movements  and  personnel 
of   survey   parties •olo 

Charts    for    design    of    abutment    walls    of 

horizontal    beam    type    (W.   B.    Walraven)  •70S 

Charts  save  time  in  construction •lOlS 

Chattahoochee  River  bridge,  se  Bridges.  Con- 
crete. 

Cheat  River  projects,  ten.  preliminary  per- 
mit    soutrht      n53S 

Cheesman-Elliot  Co.,  Inc..  by  F.  P.  Cheee- 
man.    on    painting   galvanized    sheets.  .  .  . 

letter  1038 

Chemistry,   colloids,   two  books  on 6d7 

Cheney.  R.  C.  on  massive  construction.  Co- 
lumbus.   Ohio,    bridge    ;■ •SOS 

Chester,  Eng..  water  supply,  layer  of  fine 
sand  within  slow  sand  filters    003 

Chestnut  wood,  blight-infected,  durability 
of    514 

CHICAGO 

Building  permits  for  Juno  double  1921..    nS7 

Building  records  broken    nlTO 

Dearborn    terminal    station   burns nll.'ld 

Fire-fighting    ability     1125 

Progress    (L.    Pearse)     cl007.    •1008 

Forest  preserve  will  spend  f2.000.000 .  .  n289 
Harbor    project,    commission    appointed..    n35 

Illinois    Central's     tei-minal     plans ^841 

J.ackson  Boulevard  bridge,  strengthening.  ^621 
Labor.     Landis    :iward.    etc..    See    Labor. 
Chicago.  , 

Plan,   carrying  out    181 

McVickers   theater     new   foundations   put 

under  occupied  building •750 

Sanitary    District.    large    activated- sludge 

plant c297.    324 

E.  J.  Kelly,  new  chief  engineer,  etc.  .nl08.o 

ProBTcss     (L,     Pearso) el007.     ♦lOOS 

Terminal   system,    another   relief    plan .  .  . 

•59.    e72S 
Chic.    Burlington  &   Quincy   Bldg..   Chicago, 

see    Fires. 
Chic.     Burlington     &     Quiucy    R.R..     track 
elevation      on      long      t*oncrete      viaduct. 

Aurora.    Ill *1056 

Chicago  Chapter.    A.A.E..   to  reopen  classes.  n368 
Chicaeo   Heights,  111.,   sewage  disposal  plant, 
rcvami)ed    iL.    K.    Slierman) ^520 
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Chicago     Pneumatic    Tool    Co..    oir-tjruidcr^ 

imiirovi-menl    °,S-r 

New   rivel-fUUer    "ItS 

Oil   Vint   c-uU  air  drill  costs n   l-.> 

ChicaBO    River,    anchored    bulkheads    acroso 
slips     ■  ■  • ^'" 

Cbicago    Sanitary    District,   see  Chicairo. 

Chioaso     Tribune    building     iiriie    won    by 

Howell    anil    Hood n?»'- 

Cbile.     port     works    and    railways........    ol"- 

Railwa}'s.    see    Railways.    Elwlnncalipn.        _ 

Chimney,   rusted  steel,   repaired  by    weldlnj.      oH 
Steel    concrete  ami  brick,  costs laa 

China,    railways,    see    Railways.    China. 

Chivvis.    L..  on  idle   water   main   converted 

into    new    hi(Chpres>.ure    feeder... -»» 

Chlondc8   cause    corrosion    under    oil VUl 

Chlorine,   see   Water  Treatment. 

Christmas,   spirit  ot.   and  Kreetlnlts elOa.J 

Chutes.   ..^e*'  t^ncretlnji. 

Cincinnati.    tcrniiiiBl    double.<1eck.    for   elec- 
tric lines '2 IK,   correction  47i 

Cinder  concrete,    sett   Concreti-. 

CinemaloEraph,    see    Moving    Pictures. 

Circus  net,  see  Safely. 

CITIE8 

Amcric.in    and    British    local    eovemmcnt. 

four    lK3oks     on     lit; 

Amer.     Soc.     for     Munic.     Imnrovenients. 

mcctinc    n454.  e593.  C14.  n027 

Antioch.  Calif,,  loses  new  move  in   water 

injuiu-tion  suit nr»7;i 

Baltlmon'      adopts      one-branch      council 

plan     ng-;"' 

Bonds,     interest     rises     e8.5.J 

Dall.vi    Tex.,   brinit   premium    ii370 

Philadelphia     sells      n303 

Sales   in   Oct     and   total    n813 

Boston   asks  students'   aid  In   solving  city 

problems      e013.     944 

Buffalo.   N.  Y..   sued  by  transit  company 

for     strike    damage     nrt'.;? 

To  have  traflic  engineer ill  138 

Building    permits    and    plans,    new    rules. 

Ou-<len,    Utah    n9l)3 

Chic:u'o    forest   preserve  will   spend 

?-:,mMl  000    n28!l 

City    M.inagers'    Assn..    convention n993 

Employmeiit.     municipal,     new     standard's 

for     940 

Engineers,   new    work   for e.'iOU,    •oOl 

Fire  los.-es,  pcrsimal   liability  for,  112.T.  cl09(l 

Garbage  disposal,    see   Garbace. 

Garden  city  theory  and  practice,  book  re- 

\-iow     8.52 

Government,  times  offercfl  for  essays.  ,  .    n9riL 
Manager  plan  adopted  by  Stockton.   Cal. 

: . . nl043 

Mapping,    efficiency   in    (S.    M.   Cotlen)  .  . 

elftT.    •312 
Municipal      h.vdr<i  electric      plant,      small. 

Cookeville.    Tenn •1076 

Municipal       ownership.       regulation       of 

utilities   e82'; 

Nat'l.    Munic.    League,    see   Nal'l.   Munic. 
League. 

Philadelphia    sells    bonds     n203 

Phoenix,  Anz.,  suetl  for  engineer's  death.n579 
Planning,     IVistnn,     Mass.     N,     P,     Lewis 

works     on     litan     n36 

Chicago,    carrying  out  plan    181 

Pittsburgh.     Pa.,    creates    cotnmlsslon .  n371 
Refuse   disposal,    see    Garbage. 
Right      to     condemn      power     source     of 

another   city    denied    937 

Seattle,    Wash.,    mayor   removes   city   en- 
gineer          n248 

Sewage    Irvatment    and    sewers,    see    Sew- 
age  Tre.Ttment.    Sewers. 
St.  Louis    Mo  .  bond  issue  of  $74,000,000 

for  public   works   urged .    n3."» 

Will    vote  on   S88.382.500  bond  Issue 

nl043 

Streets: 

Asphalt     paving,     see    Highways.     As- 
ph.ill 

Cteirlng     streets      eSO?.      '877 

Design    IE,   R,  Conant  and  others)  .  .  .  .nOlTi 
Grades,     steep,    in    San    Francisco     <J. 

M.     Owens  I      letter    SOS 

Intersection    grades   determined   by   iso- 
metric t>ro)ev.tion    11^.   R     Douglass (,  •.306 
Inters-'ction.  model  to  elarifv  contested 

points    (Ma)     F     S.    Bessonl 'lOS.'! 

Pavement    maint<'nance.    Wichita.    Kan. 

I P    L    Hro.k  w.ny )    397 

Paving  and  street  railway  englneei'S  to 

confer     .n3'79 

Paving      breakers      wreck      relnforced- 

con'T»"te   meter   vault    •.30ti 

Pavements,     explosions     eO.37.     •6.%4 

Paving    cheaiier    in    Dasrion.    Ohio     (I. 

E.     Houkl      n4'i9 

Paving,     conference      on      tiaving      for 

streets     having    railways     n6.30 

Paving,    smaltcity    successful    practice. e08.'l 
Paving,     siirfnee.     treated     gravel     for 

light  tralTle   «lriets    (D.    B.   PnvisI  .  .    r03 
Resiirfai'lng.      In<lianapolis     seeVs     new 

Inr  H    for    ttnui'-liig    n4IO 

Sprinkling.    Peking    1072 

Stns'l     Sanitation     Assn.     to     meet     in 

Chi.  ago    n3n0 

Sweeping     machines      performance     at 

Akron    Ohio   (F.  C   Tollesl .  .    e.102.  •623 
Traffic    cln*le    relieves    crowded    inter- 

s»-«'tioiis     •B2T 

Tradle  engineer  for  Buffalo.  N.  Y.  .  .nlI38 
Traffic    stnrniie   at   congested   erosslngs 

iC     \V.    F.T-n.Tl •H4.'i 

Tn-iirh    baekllU    coveretl    with    concrete 

•latM •1127 

Valley  glitter  design.   Improve*!    (S    M 

rotten  I  •an.'i 

Surveylnir     see    Sim'evlng. 
"Town    Theory    and    Practice."    book    re- 
view  8ri2 
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Page 
Transit;     European    and    American    prac- 

Water  pressiii-e  a  function  of  fire  rather 

than    water   department    . ■'■5» 

Water  supply,  sec  Water  Supply.       . 
■Wiat    Other  City  Councils  Are  Doing. 

issued    in    Chicago    ""O 

Zoning;  .  .,  -,-. 

Akron.  Ohio,  ordinance    ■;■•■■,■• -^  ■  •    ^i' 
.\nd  major  street  plan  work.  Columbus.  ^ 

Ohio    n,-?l 

Health  value    .  ...  ....  ■  •  •  ■  ■  •  •  •  •  -  •  •  ■    ''lb 

Progress   in    U.    S.    (M.    T.   Voorheea I  . 

eoOl.    ol9 
St     Paul   ordinance    (G.    H.    Herold)  .  .    192 

Staiidalil     act     prepared 489 

City  Mapagers'  Assn..  convention.  ......;  .n993 

Civil    Sei-vii-e    Examinations 83.    lOo.    .i&l. 

.3:il     :1T2,   674.    1092  ,.    ^      „  ..> 

Civil    .Seivieti    problems   discussed    by    Nat  1 

Munic    League ■.•■•,.•."    "Von 

Clarion    River.    Pa.   power   permit    sought. nI20 
Clark     H     W.     on   new  method  of  purifying 
w.iier a.514.    <H.    W.   Clark)    letter 

Clarke     .1     J..    "Local    Government    of    the 

I'niteil  Kingdom."  book  review .........    116 

Clasbv     E.    F..    on    protecting    floor    forms 

ill    stripping 50? 

Class  wall>    breaking  through eo4o 

Clave-Biooks  Co..  dumping  grate  for  small 

.anthracite   .  .  .  .  _ "*§§? 

Cl:iy  products  rate  case,  hearing n328 

Cleaning  a  mixing  conduit  of  lime  deposits 

(C     M     Daily)    *69o 

Clevel;ind.     Ohio,    sewage    works,    new.     in 

use    iC.    B.    Ga.««-oignc) e501.    'SSS 

Building  strike,  see  Labor.  Building. 

Water     supply.     Baldwin     reservoir,     con- 
struction      'Sie 

Cleveland    Union    Terminals    Co..     court     to 

rule   on    powers    n949 

Climat'.igical    data,    summaries    of 488 

Cloudburst    flood    at   Colorado    Springs    (P. 

V     Hodgesl     '921 

Clyde  Iron  Works,  gasoline  hoist   n*585 

rOAL 

.\iuhraciic   output    increases    n498 

Association  suggests  line  of  study nOO? 

Bill    to    block    profiteering    FToes    to    Presi- 
dent      n4!)3 

Bins,  steel,  d.ata  on  design   (R.  Fleming) .  •346 
.nric'tioii     478.     (J.    Feld i    letter    609. 
iK.  Godfiry)   letter  'BOS. 
Bituminous  prices  show  downward  trend  n^375 
Brokiii    year   in    industry,    bow    to    mend 

<«'..  O    Smith) 16 

C;ir    loadings    gain     n210 

Car,  >hori  io  W.  Va nl63 

Fe<ler;il     bill     to     control     prices     passes 

Senate     o4.54 

Industr>-.   move   to   stabilise n492 

Mines,  law  protecting  surface  over  mines 

found     lincon-ititutional     nl04.5 

Output  liampert-d  b.v  poor  transportation .  n5S7 

Public  utilities  seek   priority n812 

Railroads      to      mine      coal.      suggestion 

made    nl091 

Strike,    see  L:i)>oi-.   Strikes 

Coal    .\>sii..    see  Natl   Coal  Assn. 

Coal     Commission     named n671.     •673 

Advanct*    report    awaited nlOSS 

Coiifroiiteil    by    many    questions nSlO 

Coaling    st:itions.    railway   improvements    in    397 

Coast,  and  Geodetic  Survey  and  Land  Office 
to    work    tngetlier 201 

Coastal    iilaiii    bridge,    progress   on n*37 

Coast   water  pollution,   see  Beaches. 

Cochrane.  V.  H..  on  rivet-hole  deductions  in 

tension    members     letter     33 

On     rules     lor     rivet-hole     deductions     in 
tension   memlH-rs    e82.'J     •847 

Code,    building,    "experts"   on e216     n250 

Cofferdam,    e;irtli  filled,    with    concrete    core 
wall     ^226 

Coffin,  C,   A,.   Foundation,   created  by'  Gen'. 
Elec.   Co n99« 

Cohen.  .\    B..  review  of  "Design  of  Masonry 
Slrueliires    and    Foundations"    (Williamsl    487 

Cold    weather   eoiici-eting.    see    Concreting 

Cole     D     W..    on    a   dam    is   as  high    as   it 
dams   ....  letter  946 

Coleman.    J.    E.     Biography n^.330 

Colfax  power  station,  foundation  and  fram- 
ing  de-ign    IM.   E.   Thomas) •1102 

Colleger,    -re   Edu-ation. 

Colloids     III     throry     and     practice,     book 

review    ,s,.7 

Colorado     Engineering    Council     to     sur\-ey 
state   technical   schools    nll3'> 

Co'cr-idii    Itnods.  «ce   floods 

Coloi,iili>  highwa.vs.  see  Hi^rhways.  Colorado 

Coliiriitr,     Kiver    eanvons     .xp'oii'd     by    en- 
gineers          n*76' 

Interst.iie   pact    e9.59.    987 

Irri.:  iiiiHi    project,    maps    prepared n328 

Rill     to     be    removed nl0,T 

Tre,.t,v       '     ^9Qo 

Colni  i.ii.  Spring'  eloudliurst  flood  at   (P    V  ' " 

Ho,!u-,',  I      •n"! 

Color-     f.ir     railway     signals..,.,,.','.'.'.".'    igo 
Columbia    Basin    irrigation   project,    majnrilv 
and     minority     n-i'i"'-.  *     p«i 

_?"'i«"'  v-"r  *" ';idy;:::.;nin3 

Columbia    liiiv..    prn'  e059 

Columbus  Ga..  bridg.  -   Coiicrite 

Columbus     Ohio,    bridge.    m.i-~.-ive    construc- 
tion    In    anchorages    and    lowers     (R     0 

Cheiie)  1      ■       '  •dfio 

Zoning   and   major    -'  "     ,    work .  .* .' .'n2i>l 

Column-       .  one  i-.le  ratio     anil 

strength    (Prof.  ,  ,ie)  .  ^274 

Column  >lrenglh  ol    -i.^,,.   .i.igles.  !  .  !  !  1 '1 108 
Lateral    xlnniglh    of    columns    subject    to 

ncxtupc   IPmf    C.  R.  YounrI . .  .  •t.ss 

i-etiL'tli    of    (1)     r     rr.vii.i  •ii;i 


Page 
Removal    of   three   first-story   columns   in 
27-story  building    (E.   F.    Weiskopf)..      '4 
Commercial    pipe   lines,   see   Pipe   line. 
Compensation,  metric,  see  Railways.  Curves. 
Compressed     air.     angle     compound,     steam 

driven  compressor    n^.3.3.3 

Compressor  for  small  installations ii^85 

Papers  and  notes  on 688 

Sickness,   data   on '343 

Small  vertical  belt-driven  comi)re8.sor.  .  n*633 
Compton.  Col.  R.  K..  on  asphalt  grades.. n676 
Computing  areas  mechanically,   form  for   (J. 

R.     Jahni      ^709 

Conant.     E.    .H..    G.    A.    Crayton    .and    S.    (}. 

Cannon,    on    street    and   sidewalk    design. a615 
Conard.    C.     K..    on    how    to    figure    grade 
compensation    for    metric    curves.  .  .  .141. 

( E.    Loiv  I      letter  287 

On    reverse    studies    detect    errors    in    rail- 
rod    location     515 

On  third  <-urve  replaces  two  curves  Joined 

by     tangent      •liaO 

CONCRETE     (material) :    see   also   Concrete 
Arches,  etc.) 

.\ffected  by   alkali,   drain  tile  tests  show.    181 
Aggregates,    abrasion    tests    (F.    H.    Jack- 
son)  letter    287.     (Prof.     D.     A 

Abrams)    letter   809 
Alkali    affects    concrete    drain    tile    tests 

show     181 

.\lkali    attack  on   concrete ^64.    (H. 

C.   Lott)    letter  577 
Amer.    Soc.    for    Testing    Materials,    com- 
mittee   reports    31 

Arches,  see  Arches. 
Blocks,   see  Concrete  blocks 
Brick,    see    Brick. 
Bridges,    see    Bridges.    Concrete. 
Chutes,    set:    Concreting. 
Cinder,   fire  tests  favorable  to  cinder  con- 
crete   block     •694 

Columns,    see   Columns. 
Dams,    see   Dams. 

Excess   water   made   obvious e821.    •829 

F.atiglle    U-sts    .30.    228 

Good,  how  to  mix   (B.  Smith) letter  578 

Joint    Committee,    on    concrete 31 

Specifications  to  be  tested   n857 

Lime,   hydrated  in   concrete 30.  228 

Molding   under   pressure,    tests  on    (H.  M. 

Nelson)      •21 

Mixers   and   mixing,   see   Concreting. 
Proportioning,     excess     water     made     ob- 
vious        e821.    •SeO 

Good      eoncrete.      how      to      mix       (B. 

Smith )       letter  578 

Must       we       stick       to       the       wheel- 
barrow?     eOl.    109 

Sand,    inundation    method    of    measur. 

ing     618 

Reinforced : 

Assembling   and   spacing   reinforcement 

in    pavement    slabs ^.307 

Job-asscmbletl   mats  used   on   road.  .  .  .^244 

Pioneer    work e257.    ^290 

Resists    fire.    Astoria.    Ore nl041 

Sand.  Colorimetric  test    (C.  E.  Proudleyl.    617 
Use    of    diagrams     for    design     lE.     G. 

Walker  I     letter  758 

Inundation    method    of    measuring.  .  .  .    618 

Sea    water,    effect    on e215.    ^229.    e216 

Seattle  Stadium,   concrete  on   fill  did  not 

crack      11 

Specifir-ations.  concrete,   to  be  studied  by 

contra<;tors     e48.    n80 

Steel  powder  as  concrete  content ....  567. 

(H    Fougnerl    letter  900 

Tar-treated,     resists    salt    action 438 

Tests,    .abrasion    tests    of    acgpegates     (F. 
H.    Jackson)  —  ..letter    287.     (Prof.    D. 
A.    Abrams)    letter    809 
Slenderness    ratio   and    strength   of   con- 
crete columns   (Prof  F.  E.  Gieseeke)  •274 
Water,    excess,    m.ade    obvious.  .  .  .e821.    ^829 
Concrete   arches,  see   Arches. 
Concrete    barges,    war-time,    now    used    for 

river     terminal      •350 

Concrete     block,     cinder,     fire     tests     f.^vor- 

able  to    ^694 

For    seiiarators     and     diffusers.     activatetl 
sludge  plant,  making   (R.  R.  Lundahl  I  ^785 

Pressed,    for    canal    locks •795 

Segmental,  for  sewers,  fast  lime  in  cast- 
ing     •1127 

Concrete   columns,   see  Columns. 

Concete   Dams,   see   Flumes. 

Concrete   flume,    sec   Flumes. 

Concrete  highways,  see   Highways.  Concrete. 

Concrete      Institute,      see      Amer.      Concrete 

Institute. 
Conerete  Institute,  of  London  becomes  Insti- 
tution   of    Structural     Engineers nP04 

Concrete    pat<-h    on    ejector   pipe "140 

Concrete  t>iles.  see  Piles 

Concrete   pipe,     see   Pipe. 

Concrete   shins,    see    Ships. 

Concrete  slab,    thirteen. ton  moved    to   repair 

reservoir    floors     •.lOO 

Concrete  vault   wrecked  by  paving  breakers^306 

CONCRKTING 

Buggy   with   pneumatic   tires n^293 

Chuting    i>atent,     infringement    denied     in 

Callahan   case    cl29.  nl62 

Cold    v.ealher    e682 

Building      flve-span      bridge      (G.      F. 

Scale- 1     'SOS 

Fast    time    in    casting   concrete   segmental 

sewer    b'o«-ks    ^1127 

Forms,     door.     prote<'ted    in    stripping    by 

rones    Niieath    them    lE     F     Clasby)  .  .    509 

Sidew.ilU     bracing    (D     H     Fleming)  ...  •SOS 

Speci:il     (nrmwork     for     setting     wharf 
Pier-     IS      Kent) ^344 

Culvert    Inmi   of  sand    (H.    K    Palmer)  ^138 
Hoisting     rtiiiiiimcnt.     spev-i.ally     designed. 

part    of    plant 509 
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Pase 

Methods  ami  plant.   Marseilles  lock 'O&Z 

Mixers  ami  mixing: : 

Ai'i-ial     tiamways    si-rve    plant.    Gilboa 

Dam    iC.   K.    Traber) '604 

Bids    tor   airsnegate.    all-steel,   deliver 

mwisuretl    hatohes    U)    trucks n'Sfl.'i 

Disniantliil  lotnmg  par  sui)plies  motive 

iu)wer    ■ 'SOS 

Diiplu'ute  equipment.  Baldwin  reservoir 

construction    *91(! 

Good      concrete,      how      to     mix      (B 

Smith  1    letter  .578 

Mixer  coniV>ined  with  Ford  truck ....  n*.").S-l 
Mixer    moved     on    motor     truck     with 

steel-llangeti    wheels    •.510 

Performance  of  mixers  on  Illinois  road 

work   in    lO'Jl 'lO:) 

Rubber    tires,    demand    nrrowa "*1,'7" 

Skip    guard    for    paving    mixer n*81, 

Small,  mounted  on   Ford  truck n*41.'? 

Traller-mixer.    light    weight    n*633 

Placing     coiK-rete      by      several     methods 

on    same    job     'o^h 

Plant  and  methods  at  Wanaque  Dam    (A. 

H.    Pratt  1      '93 

Plant     and     program     on     Heteh     Helchy 

d,-»m     •'464 

Semi-removable      centen*       for      concrete 

bridge  arches    <H.   G.    Peterson) •142 

Underwater     b.v    unique    system ^144 

Conduits,   see  Hydraulics. 

Condensed      water,     blowing     out.     in      air 

line        •103j 

Conev  Island.  N.  T..  boardwalk  ol  reinforced 

concrete    e215.  •aag,  e316 

Conference    on     Highway     Engineering     and 

Highway  Transport    nli.l 

Connecticut  highways,  see  Highways. 
Connections,  cross,   s^e  Water  Supply. 
Connoll.  W.  H..  to  advise  Pinchot  on  Penn- 
sylvania   roads     nlfi3 

Connor.   Brig.   Gen.  W.  D.,   goes  to  China,  nb.-; 
Connor.  W,  N..  on  arrangement  ot  time  and 
pay-roil   forms    1^0 

CONSTRICTION 

Activity,     outlook     favors n7es 

Amer.    Construction    Council,    see    Amer. 
Constniction   Council. 

Baldwin  reservoir.  Cleveland.  Ohio •916 

Bid    prices    in    Construction    News n37.5 

Bids,    unit,    recent     n957 

Binghamton.    ,N.   Y..   builders   organize..    n41 

Bond  issues,  election   favors e821.   n8.5fi 

Catalogs   will   be  delivered  in   Russia.  ..  .n721 

Coal    shortage    threatens    industry n256 

Contracts.   British  practice,  book  review.    284 

Cost,    handbook    of.    book   review 1081 

Cost  and  volume  index  numbers,  see  En- 
gineering   News-Record. 

Cost    and    volume    compared n*956 

Coui-ses  in  bricklaying  and  other  building 

trades  suggested n42 

Details,     wrongly    devised     (F.    B.    Lee)..  •805 

Encouraging     gambling     e545 

Equipment   exports    "nnt 

Explosives    used     nl093 

Exposition    international,    at    Antwerp.  .nl094 
Foreign   laws  and  construction   work    (A.. 

J.    Wolfe)     .5.59 

Industry   since    1920 ",'J?* 

Load  curve  charts  save  time *10ln 

Lost    time    committee    urged e681 

Lost  time  in    iC.   S.  Hill)  .  .  .  .e547.    548. 

600.  845.  e681.  697 
Materials: 

Book     review     668 

Deliveries  curtailed  b.v   car   shortage .. n456 

Handling,  book  review ^^^^ 

Prices    n334 

Production  and  stocks  in  9  cities.  .  .  .  n87 
Production  and  stocks  in  ten  cities.  .n254 
Production  and  stocks.  .  .  .n458.  n634,  n818 

Tariff    on     n374,    n458 

Transportation     problem     on     Western 

power  job •841 

Unit  bids,  recent   n9.57 

Unit  prices n336 

Union    rejects    award     by     Jurisdictional 

Board     nl051 

Plant    and    methods.    Ohio    Univ.    staxiiuni 

( W.    S.   Hindman)     *882 

Price     inflation     will     prove    boomerang. 

says    Roosevelt     n408 

Rain   .and  mud  delays    (C.  S.  Hill) 645 

Stability    in.    price    of e47 

Trade    a   good   business   barometer a^« 

Unit  prices   n3.*J6 

Unit  bids,    recent    n957 

Wastes    will   be   cut    by    improved  eouip- 
menl.   savs   Gen    R.   C.   Marshall.  Jr...n907 

Winter  idleness    (C.   S.  Hill) 600 

Constructive  criticism  urged   (H.  A.  Gerst). 

letter  103S 

Construction  Council  see  Amer.  Construc- 
tion Council. 

Consulting  engineer's  advice  b.v  question- 
naire       ea03 

CONTRACTORS    (see   also    CONTRACTS) 

Accounting   for,    book    review 284 

And    engineers 750.    n903 

And  footing  course  (F.  E.  Sanborn)  ....  '1130 
Assoc    Gen.    Contractors,   see   Assoc.    Gen. 

Contractors. 
Dis^'uss   equipment    problems   with   manu- 

facturers •  .n631 

Equipment,     are     new     "styles"     in     de- 

mand?     "''l' 

Better  maintenance  and  repair  service. 

nl047.    nl(l93.    nll39,    el(19t) 


Page 
Insurance  claims  valid;  A.  G.  C.  to  handle 

cases nll37 

Railway  work,  more,  for  contractors    fE. 

E.  R.  Tratman)    e683.  703 

Small,  clear  reservoir  at  lowest   cost....    612 

Visit    to    S-JUth    Amei-ica    proposed n291 

Warning      to.     on      finances      (T.      Shea- 
ban)     letter  946 

"What  is  a  contractor,"  prize  offered  for 

essay     n990 

Wrongly    devised    details    that    cut    profit 

(F.    B.    Lee) *80:) 

CONTRACTS,   see   also    CONTRACTORS. 

Arbitrating    clauses e358.    368 

August,    show    gains    over   July n414 

Building   (British),  book  review 384 

Encouraging     gambling      e545 

Factors  not   in   the  contract e216 

Fifty,  big.  since  March  totjil  $81,960,860  .nl69 
Fifty,     big.     Sept.-Oct..      total      S88.o40- 

907  n819 

First     half     of     1923.     contracts     exceed 

billion      nl2fi 

Highway,    practices    e727.    749 

Julv,  34%   under  June n308 

June,    heaviest    suice    April.    1920 n40 

Large.  Iet.n41.   n395.   n8(m.  n911.  n958,   n99S 
November.   lir'<    higher  than  in  1931... n99S 

October     ne.irlv     equal     September n768 

Public  in   1921    and   1930    n334 

September    higher  than   Augiist "i?5? 

Twenty-five   big,    total   $36,797,893 nS.o 

Conveyor.  light  portable,  for  sand,  stone  and 
gravel  ' n'1049 

Conveyors,    belt,    and    belt    elevators,    book 

review     1084 

Conveyors,     portable,    handle    materials    on 
concrete    road   job ^894 

Cookeville,    Tenn..    small    municipal    hydro- 
electric  plant    •  10  .  b 

Coombs.   K.   D..   on   licensing 4^1 

Cooper,    R.    L..    on    licensing e338,     358 

On   Prof    Swain's   "The  Young  Man  and 
Civil     Engineering" letter     11.) 

Cooper   T..  Newburyport  bridge  construction 
praised    e9H0.    ^973 

Cooper's  loading,    see   Bridges.    Railway. 

Copper  sulphate,    see   Water.  Treatment. 

Copco    plant,    see    California-Oregon    power 
plant. 

Core  walls,   see  Dams. 

Coronado  suit,   see  Labor.  Coronado. 

Corps  of  Engineers,  see  Army.  U.  S. 

Corrosion,  chemical  and  atmospheric  differ.    .>3  . 

Corrosion,    electrolytic,    see   Electrolysis. 

Of    iron    and    steel 38 

Under  oil,   due  to  chlorides '01 

Corrosive   water    ^22 

Cost  of  living  changes  slowly n680 

Cotten.     S.    M.,    on    discharge    of    sanitary 

sewers.    Phoenix.     Ariz *8.*?7 

On  efficiency   in   city   mapping.  ..  .e297.    •312 
("Enquirer")    on   foundation   pressures  in 

multiple-arch    dams letter    78 

On    improved  valley  gutter  design •89.-> 

Coulter    W.  S..  on  Hoboken  water  rates  not 

increased    letter    1086 

see  also  nl043 

Country  home,  water  supply  for 868 

Couper.    W..   temporary  executive   secretary.     . 
Construction    Council     "5?5 

Courtenav,  W.  H..  on  licensing 61b 

Covell.  V.   R..   on  bridge   floor  that  resisted 
flpg     , letter    989 

Cowper.    J.    W..    nominated    for    A.    O,    C. 
president '  *vJI» 

Coyle.  D.  C.   on   length  of  columns.  ......  •143 

Cramer.  W.   S,.  on   winter  buying   of   pipe.nslB 

CRANES 

And  drag  scraper  clean  up   stockpile.  ...  ^510 

And   shovel  combined "!J5i 

Crawler.    Link-Belt     "!JSi 

Mounted  on  truck  chassis "ISAn 

Railroad.     Wreck,     largest n^909 

Traveling  bridge,    for   sewer   construction 
materials    l3.   H.   McGinn) 'ISS 

Crawford.  J.  C.  on  third  curve  replaces  two 

curves    joined    by    tangent    "1 1'-IS 

Cr,ayton.  G.  A.,  see  Conant,  E.  R. 

Credit     men's     executive     doubts     business 
boom     .-. "878 

Creosote     see   Wood   Preservation. 

Cresson.   B.   F,.   Jr..    advocates  international     ^^^ 

co-*opeartion    in    ports     e8-^ 

To    studv    foreign    ports n20o 

Cresson.     W.     K..     on     piledriver     on     two^ 
greased  poles   •.•■••_,■■. •„•,■-■    **"■' 

Criminal  negligence  hard  to  prove.  ..  .e21:>. 
n34S      (F.    W.    James)     letter    .137. 

Cnmin.als    to     "take   up"    engineering    ..e913 

Criticism,  constructive,  urged  (H.  A.  Gcrft'- 

letter  lO.i.^ 

Cross-connections,   see   Water    Suppl.\v 
Crushed    Stone     Assn..     see    Nat  1     Crushed 

Stone  Assn.  .  .-.,, 

CulveiLs.    calculations   (G.   Rlbciro)  .  .letter    •:).i4 

Costs   of   installing.  ............ ;,;    '^"•'■^ 

Failure  and  replacement  for  drainajre  dis- 
trict   ( W     P.    Heath)       9" ' 

Form      of    sand     (H.    K.    Palmer)  .... '138 
Pipe    corrugated,  jacked  through  embank- 
ment    (P.    F.    Jones)....  •.321.    corree- 


Page 


meiit 
tion 


Exports 


.nl048 


Rented      A.     G.     C.     issues     agreement 

form    ,  ■  -"'SiV 

Standards,    makers    and    users  confer.. mnj 


Replaced    by    Hume    in    Sk.agit    railroad ..  •744 
Curves,  locating,  see  Surveying. 

Problems,    two.    solved     iG.     f.    b>mel  . 

Railway,   sec   Railways.  Cur^•es. 

Templets,    making    (E     '-"Yj  ■».'r '.ii  '  n 

Templets   (or.  made  of  cardboard    (H.  D, 
Hurlev)  .  .  .  .•306.     l  E.    Low)     •712. 
Cut   and   fill,   see  Excavation.  „.,,o. 

Cutter    for    wire    rope.  .  .  .  g.  .  .  .  • "j!„ 

Cutts    F    T.  on  winter  buying  of   pipe....nS16 


Dabney.   A.   L..  on  hcensing .e338.   357 

Daily.  C.  M..  on  auxiliary  submerged  intake^ 

alongside    tower     ■.••,•■ 

On    cleaning    a    mixing   conduit    of    lime^ 
deposits V.'  "  ' 

Dairen.  Manchuria,   water  works  and  filtra- 
tion   plant '344.     (O.    C.     Kerrison) 

letter  670.  „_„ 

Dallas.    Tex.,    bonds    bring    premium "sTn 

Water  supply,  engineers  to  review  plans. n81.3 

Damages    due    to    party    wall    held    not    re- 
coverable         **"0 

DAMS 

Arch  dam  tempei-ature  changes  and  de- 
flection measurements  (F.  A.  Noetzb) 
•9.30,     (W.    Cain    and    F.    A.    Noetzb) 

letters   1038 

Arch,    Engineering    Foundation    to    study 

n857,  n903 
Barrett,      completion      wins      race      with 

water    '157 

Camarasa.     highest    in    Euroi>e.    building 
of     IW.    Ranney)  .  .  .  .e257.    'SeO.    cor- 
rection  354. 
Collapsible     across    Maumee     planned     at 

Fort   Wayne.   Ind n906 

Combined  dam.  sewer  inlet  and  weir    (R. 

E.    Spear)     *518 

Concrete,    types    and    costs    compared    by 

models     .•114 

Core-wall,  construction  in  deep  trench 
at   Wanaque    Dam    (A.    H.    Pratt)....    '93 

For   Reclamation   Service  dams '9^9 

Dam    is    as    high    as    it    dams     (D.     W. 

Cole) letter    946 

"Design    and    Construction"     (Wegmannl. 

new   edition    384 

Dry  fill  and  hydraulic  sluice  methods  on 

same    dam    •1073 

Failure,    at    Willimansett.    Mass..    wrecks 

residence    section    (C.    A.    Latimer)  .  .n^l21 
Floating  concrete  dam.   Gila  River   (C.  J. 

Blanchard)     e822,     •824 

Gibraltar,      repairing     spillway      (R.      A. 

Hill  I     ^798.    correction    988 

Gila   River,    floating  concrete  dam    (C.   J. 

Blanchard)      e832.    ^834 

Height — how    high    is    a    dam?.  .  .  .e72S. 

(E.    Wegmann)     letter,    with    editorial 

comment.  758.    (D.  W.  Cole)  letter  946. 

Higheiit    in    world?     IE.    Wegmann).... 

High  Dam.  see  High  Dam. 

letter  with  editorial  comment.  758.  see 
also  e728,  (D.  W.  Cole)  letter  940. 
(A.  W.  K.  Billings)  letter  with  editorial 
comment.    1086 

Loch    Raven,    raising    20 

Louisville,    see   Ohio    River. 

Low.  effect  on  flood  stages  and  discharge 

IS.    N.    Whitman)     ^7.38 

Multiple-arch,  foundation  pressures  in  (S. 
M.   Cotten.    "Enquirer".    G.   S.    Williams 

..and   A.  E.   Greene) letters    ^78 

Multiple-arch   foundation   presures  in    (E. 

Taylor  1     letter    "450 

Ohio  River,  see  Ohio  River. 

Porous  foundation   (C.  J.  Blanchard)  .... 

e822.     •824 
Quebtc,    see  Quebec. 

Raising,    Loch    Raven    dam,    Baltimore.  .      30 
Sand  pumped  with  hydraulic  elevator  on 

dam     construction     work '899 

Sweetwater,  siphon  spillways  ,  function  for 

first    time •195 

"Taintor"     or     "Tainter"     gate.  .  .  .el29. 
(Fargo  Eng.  Co.  letter)   247. 
•  Wanaque.    see  Wanaque, 
Danube-Rhine  divide,  unusual  lift-looks  pro- 

■    posed     '724 

Davis.  J.  v..   on  licensing    470 

Dappert.     J.     W..    on     future    of    Drainage 

Congress    letter  900 

Davis.   Secretary,   plan  to  reduce  unemplo.v- 

ment      nl097 

Davis.  C.  E..  on  buying  pipe  in  winter.  .  .  .n731 
Davis,   D.   B..    on   surface-treated  gravel   for 

lighttralBc     streets 705 

Dayt  !ii.  Ohio,   street  paving  cheaper    fl.  E. 

Houki      n459 

Dean.  A.  W..  on  redaction  of  asphalt  grades. n632 
De  Rerard.  W.  W..  on  Denver  and  Pueblo.  .^540 

On  en;;inceriiig   in   Utah ••36.3 

On  southeast  corner  of  Wyominsr •SSS 

On  southern  Idaho    ^473 

Decker,   D,   A.,   and  Miller.  J.  O..  on  laying 
30-in.  submerged  pipe  for  Norfolk  water 

w.irks   ••393 

Definitions,   making  of    e91 

Deflectors.      rock-and-wire      protect      banks 

ag.ainst    floods    •SOI 

Del-.  Lat^kawanna  &  Western,  see  Lackawanna. 
Delaware      River     bridge,      see     Bridges.      Phils. - 
Camden. 
Sewage-treatment  zones  fixed  by  facing  states. 

e315.  243 
De  I*iiw.   C.   E..   on   man-hour  cost  of  heavy 

paving.    Lockport.    Ill 26 

Delta     Lamar     Improvement     Dist.     No.     1. 

levee  under  way nll.34 

Demos  and   garbage  disposal    el7l 

Denver,  and  Pueblo.  Colo.   (W.  W.  De  BeranU 

•530 

Water  supply,  problem  of e339.  .360 

Shortage   threatened    n290 

Problem  of   1 W.  W.  De  Berard)    531 

Derricks.  American  type  of  guyed  derrick   In 

England    741 

Departmental    reorganization c9(fO 

Design,    detail     e503 

Design  or  invention  again   el29.  nlfl2 

Detail    design    e503 

Details,    wrongly   devised   in   construction.  .  •805 
Detours,  see  Highways. 


VIII 


ENGINEERING  NEWS-RECORD— INDEX 


Volume  89 


Page 
DETROIT 

Iltllf  l8le  bridpc.  see  Bridres. 

Council  delays  approval  of  Peim.R.R.  plan .  .ii34 

Garbage  oollectorB   strike   Jails    n*J;>l 

Pennsylvania  R.R-    terminal,   dear  road   for 

n248 
St'wer  propram   intensive    tJ.   R.   Hendry) 

•745.  <D.  W.  Townaend)  letter  ....•10y!> 
Transit,  engineer  committee  to  study ..  iilOKy 
Water   supply,    new   meter   rates 449 

Deyo.  S.  L.  F..  obituary '454 

Diaerams.     use    of.     for    reinforced-concrete 
design   )E.  G.  Walker)    letter  758 

Dibert.    H.    M.,    on    American    aur-.-eyinp   in- - 
strumcnts.  lost  in  Rus^a.  return...    letter  77 

Dickson.   Harris,  story   writer,   views  on  Mis- 
sissippi   River  control    eOO 

Dimock.     A.     H..    Seattle    city    engineer    re- 
moved by  ma>'or n248 

Dineman.    C.    F..    review    of    "Handbook    oi 
Construction   Cost"    1081 

Dioxide,  carbon,  see  Carbon  dioxide. 

DipiKT  dredf:es.   see   Drt'dtres. 

DipinufT   troufc'h.    see  Troucfh. 

DiriKiblc   balloons,   see   Aeronautics. 

District  of  Columbia,   see   Washinsrlon.   D.  C. 

Ditcher,  ligrhl  weis^ht  on  Fordson   tractor,  .n* 766 

Ditches,  see  Drainatre. 

Dock   and  warehouse.  Milwaukee.    \Vis •32- 

Dock,   dry.   see   Dry   dock. 

DosinR   tanks,    see   Sewape   Treatment. 

Doty.    P..    biofrraphy *4l)4 

Doupherty.  Prof.  N,  W..  on  juslifiable  high- 
way expenditures  determineti  by   tratTic.  .  •ti84 

Douffiass,  L    R..  on  street-intersection  frra<le8 
determined  by  isometric  projection •;106 

Dowel    i>ins.    improvised •302 

Dowme.  R.  M  .  on  drilled  wells  for  draininp- 

land     ,'7-} 

(C.  D.  McFarland)    letter  024 

DRAFTING 

Architectural,    book   review    851 

Plan  and  photo  of  house  on  same  print.. 303 
Prints,    making-    a    simple    method     (P.    I. 

Win^low  I     804 

Shortcomings    in    eSOa 

Drag-  scraper,  and  crane  clean  up  stockpile.  •510 
Power,    portable    n^457 

Dragline  excavators,   see  Excavators. 

Drain  tile,  see  Tile. 

DRAINAGE 

Combined  with  iriifation.  Lousiana  plant 

(A.   M.    Shawl     '741 

Congress,  see   Nat'l   Drainae:e  Congrress. 
Culvert    failure    and    replacement    (W.   F. 

Heath)      •967 

Ditchinp    with    dynamite    748 

For   Rio  Grande  irrigation  project    (L. 
M     I^awson)     '574 

Weed  cutter    '139 

Ditchinc  with   d.vnamite    748 

Drilled    wells    for    draining    land    (R.    M. 

Downie  t      7-5 

(C.  D.  McFarland)    letter  624 

Florida,    wells    that    misrht    pollute    water 

are  controlled  iC.  D.  McFarlandt  letter  624 
Illinois    works    involve    river   control    lE. 

F.    Marlt      *185 

Irritrateti  land.  <)raina)are  of 350 

Limitations  of.  by  wells 104 

Mattamuskcet   district.    N.  C..   changes  in 

(J.   R.   Wilbanks)    'lOSH 

Piimpinp   plant,    operation   of 1111 

Pumps,   wood  screw,   in   Holland    i  R.    Ver 

Loren    van    Themaat)     lelter'llO 

Texas  plans  reservoir   to   benefit    100. 000 

acres   n  1 1 37 

Vnited  States,  development 190  • 

Drawings,  sec  Drafting. 

DRKDGKS 

Dipper,   oil-engrine  drive  lor 647 

For  drainage  contractors    n*497 

HotTkcd   fuel   used  instead  of  oil   at  Port- 
land.   Ore *795 

Sand.  big.  has  Diesel-electric  power.  .  .  .n*722 

Diill    for    concrete    or    stone,    portable    air- 
electric   device    n*1141 

Drill  steel  quenched   by  means   of  magnetic 
device   n  •  909 

Drilled    wells     for     draining     land     tR.     M. 

Downie )    7.5 

« C.  D.  McFarland )    letter  624 

DriMe,  costs  cut  by  oil  vent    .  .  . n*125 

Dr>     docks,     concrete,     floating,     large     dry 

dock    launched   at    Trieste    '100 

Great,  ori-asional  use e8rt7 

Large  caisson   for    281 

Duff.  E.  E..  Jr.,  new  sei^retary  Paving  Brick 
Assn n493 

Duluth.  Minn.,  water  supply,  flltprs  not  con- 
sidered necessary •937 

Dump  bodies,   metal,  repaired  by  oxyacety- 
lenc nl095 

Dumping  grate,   see  Grate. 

Dunh.ir.    W..    Dr.:    an    appreciation    <G,    W, 
Fuller)    554 

Dunham.  H.  F.,  on  permanent  bridges  as  a 
menn.  e letter  287 

Dunkirk.   France,   improved  grain  elevators.  .  231 

Dunlap.  J,  H  .   new  sec..   Am.  Soc.  C.  E. .  .  .n*34 
On  enirineering  schools  fall  short  of  mod- 
ern   neetis    e2l7,    224 

Dust  explosions,  book   review 285 

Chicnto   grain   elevator,    rebuilding   slruc- 
lurc •483 

Dust  removal  by  vacuum  sweeping  In  rraln 

elevator •1120 

Duticn    «ee  T.iriff. 

Dyes,  effect  on  protoitoa  In  sewage 302 

Dynamtle,   ditching   wilb  748 


Page 


Earl.   G.  G..  on   winter  pii>e  buying    n765 

•Earth  Mover"   tour  to  South  America.  ..  .n9(I4 
Earth   pressures,    field  check   on    ••■;■••••  i    'f^ 

iU.    Herschlhal) l^-tter   '24 . 

Earth   work,   see  Excavation. 

East.    E.    E..    on    deflcctioii    vs.    impact    in 

concrete  road  tests    letter  36  / 

East  River.  New  York  City,  channel  deepen- 
ing,  blasting  over   transit    tunnel nl64 

Easton  Co..  new  trailer  models n  457 

Ebncr.      G..      on      operator's     viewpoint     of 
canal    and    structure    design •111b 

ECONOJUCS,  see  also  BVSINESS. 

Business  problems,   sage  counsel  on e594 

Capital   and   labor    -  ■  ■    £453 

Engineering,  studies  in e82J.  "8^1 

Prices,    wholesale,    in    future    will    agree 

with    money    supply    n*126 

"Principles  of  the  New  Economics"    lEdie). 

book    review     116 

Stability,    search    for     e681 

Ultimate  issue,   the    e681 

Economics  of  selecting  industrial  sites    (L.J. 

Carmall )    letter  327 

I  E.  Low )    letter  855 

Eeoiiomv,    public,   demanded    e821.    n856 

Etldy.  H.  P..   on   use  and  abuse  of  separate 
sewers  and  storm  drains e593.   a614 

Edie.    Prof.  .L.    D..    "Principles    of    the    New 
Economics"     116 

EDtCATION 

Canadian  maritime  provinces  colleges  may 

consolid.ite      n717 

Colorado    Eneineering    Council    to    survey 

state   technical   schools    nll35 

Emphitsis  shifted  to  research  work.  .e338.  362 

tT,  T.  Towles)    letter  625 

Engineering  schools  fall  short  of  modern 

needs    (Prof.  ,T.   H.  Dunlap)    ....e217.   224 
English     for     engineering     students,     book 

review     851 

Ens^lish     now     established     in     engineering 

courses    i  Prof.  C.   W.   Park)     403 

Fisheries    engineering    287 

Highway    engineerins:    and    transport,    dis- 
cussed   at    conference    n761 

Highway  fellowships  at  Michigan  Univ-.n251 
Highway,  second  conference  planned  ....  n538 
Johns   Hopkins  engineer   school,    ten   years 

of    317 

Mass.    Inst,    of   Technology,    public   health 

courses   and   degrees 280 

Models     in     civil     engineering     instruction 

(Prof    T.   T.  Thompson)    *71 

Professors'   pay    e959 

Public     health      and      sanitary     engineering 

work  at   Harvard  revised    76 

Research    as    important    as   instruction   in 

university    work 320.   e338 

Soc    for  Promotion  of  Engineering  Educa- 
tion,   development    plan    proposed n537 

University,   mission  of    e338,   362 

(T.    T.   Towles)     letter   625 

Edy,   J.   N.,   on  Montana's  highway   policy 

letter  947 
Eighteenth    amendment,   engineers  and    .  .  .  ,el72 

(J.  L.  Campbell)    letter  327 

Ejector  pipe  patched  with  concrete *140 

Eldridge.    M.    O..    new    executive    secretary. 

A.    A.    A n.581 

"Highways  Green   Book  '    283 

Election    favorable    to  bond  issues   for   con- 
struction  work .  .e821.   n856 

Electric       line       repair,       truck       specially 

equipped    •1141 

Electric  power,    see   Power. 
Elee.  Steel  Founders'  Research  Group,  meet- 
ing     n763 

Electric   traction,   see  Railways. 
Electrification,    see    Railways,    Electrification. 
Electrolysis,    corrosion    of    steel    water    main, 

Akron.    Ohio    308 

Elephant    Butte  Dam.   spillway  completed.  .•  567 
Elevator,  grain,  see  Grain  elevator. 
Elevators,    belt,    and   belt    conveyors,    book 

review     1084 

Elliott.    Dr.    E.    C.    new    pres.    of    Purdue    Univ. 

n*35 
Embarrass  River.   III.,  staightened  in  drain- 
age work    )E.  F.  Mail)    •185 

Embree.  C.   J.,   on   greenheart   as   teredo  re- 
sistant on  Panama  locks.  •619.  see  also  626 

«W.  G.  Atwood)    letter  714 

Emerson.   C.  A..  Jr..   to  join   staff  of  Fuller 

St    McClinloek     nlOSO 

Emmons.  W.  J.,   on  how  to  inspect  asphalt 

paving   mixtures   at    plant 1112 

Emplo.vers     urged     to    call     for     government- 

tr.nined    war   veterans    n42 

Employment  service,   use   urged  by  national 

societies    nl22 

EneourajTing   gambling .  . '. '.e545 

Enger.   M.  L..   on   Herodotean  hydrology 
„                 ^  letter  490 

Engineer  Corps,   see   Army,   U.   S. 
Engineer     Re8er^•c    officers    attend    summer 
training   camp e237,    •290.   correction  331 

KNGINEERING 

Agricultural  research  planned    n57n 

Building    for   permanence    el  100 

ConwreBs,    nee    Brazil. 

Economics.   Hludies  in    e823.    'fiSl 

Evidence  in  bovindary  dispute ,' .      15 

Failures,   see  Failures,    Engineering. 

Fisheries   cngineerini;    287 

Maintenance,    see  Maintenance. 

Muneum   at    W.ishinirton  planned.  .n204    e216 

Priioticalitles.    emphasis    on '  .e869 

Progres"!,   one  elemcml  of  .  .    ellOO 


Page 
Records  published,   of  work  often   incom- 
plete     e595 

Reei'ealion.   new  kind  of  engineering ....  n291 
Rural,  research  planned    n579 

Engineering  Foundation.  A.  D.  Flinn  elected 

director    n719 

To  study  arch  dams   .  .  , nB57.  n902 

Engineering    Institute    of    Canada    discusses 

hydro-electric    matters     n4.55 

Meeting     n372 

Engineering  Joint  Council.  British,  formed.  .  n369 
■Engineering  Literature."  two  decades  of.e821 

KNGINEERING   NEWS-RECORD 

Construction  cost  and  volume  index  num- 
bers     40.    208,    414.    586.    768.    998 

"Engineering  literature."  two  decades  of.e821 

History    and    editorial    staff el 

"Job  and  Offite."   what  it  is 509 

Plans    new   list    of   societies n905 

Water-works  number.  Sept.  7. 

ENGINEERS 

Agricultural,  see  Amer.  Soc.  of  Agri- 
cultural   Eng. 

And   contractors    750.   n902 

And     eighteenth     amendment el72 

(J.    L    Campbell)    letter   327 

Call    for,    generally    strong n858 

Employment,  better,  reflects  upward  busi- 
ness turn    n680 

Improvement    continues    n249 

Service,  use  urged  by  national  societies, .  nl22 

Engineer,  the    571 

Fees,    see   Engineers'    Pay. 

Fifty   per   t?enl   rating    e3.'(7 

From    another   engineer's   wife    i  "Sic   Sem- 
per" ) letter   161 

Government,   higher   pay   for elO.55 

Highway,  education  discussed  at  confer- 
ence      n761 

Fellowships  at  Michigan  Univ..n251.  nll35 
Interest     increases    in    Michigan    short 

course    n991 

In  public  life  i  illustrated  biographies) 
35.  82.  122.  165.  205.  250.  291.  330. 
371,  410.  453,  494.  581.  629.  673. 
719.  761.  813.  958.  903.  949.  993. 
1044.    1089 

Individual  or  group,  in  public  life e217 

Industrial  opportunity    (D.  S.  Kimball).. 

el 007.  1013 

Licensing : 

Agi-eement     on    reciprocal     registration 

between  states    n629 

Defended  by  Prof.   H.   Tucker    10 

Discussed    by    engineers    in    many    fields 

(J.    B.    Lippincott    and    others) 470 

Engineers    for    administrators,    not    edu- 
cators       n38 

Entnneers'   views  on    616 

Engineers'   views   iG.  E.  Stevenson  and 

others)     e338.    :)56 

Interstate  agreement    proposed.  .  .15*^,   n410 

Issue  reviewed el.  8 

(F.   La\'is)    letter  119.  e338 

Lic-ensing  still   an  issue e338.   356 

New    Jersey,    license    now   required n38 

Ontario  board  organized    n627 

Oregon     624 

Reciprocal,  to  be  considered  at  meeting.n410 
Remedy  for  collapse  of  buildings  (F.  W. 

James)    letter  327 

Repeal  sought   in  two  states n288 

Royal  road,   the?    e337 

South    Carolina    board    organized n38 

South   Carolina,    first    applicants n537 

Overworking   a  willing  horse e777 

Pay.  state  sanitary  engineers  iJ.  A.  Tobey) 

609.  8.30 
A.  A.  E.   names  subcommittee  on  serv- 
ices   and    fees nl091 

Government  engineers,  higher  pay  for. 

el055 

Professional  obligation,  a e59.5 

Publicity   methods    for    285 

Resist  rati  on.    see    Engineers.    Licensing. 
Relativity,     general,     and     the     engineer. 

book  review 1082 

Representative  opinion el71.  n203 

"Salt's    engineer."    what    is? ellOO. 

(A.    W.    Bcdein    letter 
Sanitary,   state,   salaries   of    (J.   A.   Tobey) 

_609.   830 

Sue  as  result  of  alleged  libel n250 

Traffic  engineer   for  Buffalo.   N.   Y nll38 

Unemplcvment    small     n4Il 

Vocational  selection.  A.A.E.  to  investi- 
gate      n250 

England,  see  Great  Britain. 

English,    study    of.    see   Education. 

English  Chaimel.   tunnel  acain  discussed.  .. nl23 

"Enquirer"     (S.    M.    Cotten)     on    foundation 

pressures   in   multiple-arch   dams.    letter     78 
Equipment,    see  Contractors. 
Erection     record    on     Chicago    building....    369 

Erie  Canal,   an   engineering   anniversary e49 

Eric  Co.    wants   ret-ords  of   revolving   steam 

shovel    costs    n722 

Erie  County.  N.  Y..  see  Buffalo. 

Ericson.    E.    O..    on    tcstiny^    laminated    fioor 

for   influence  of  end  joints   of  plank 5tS9 

Erosion,    see    Rivers. 

Errors,    "practical"     (C.    S.    Stewart) •145 

Estimating  cost   of   buildings   by   superficial 

areas    (W.   F.  Sillimanl     •Sl.'J 

Ethics.  Iowa   cases,   how   handled 223 

Of  the  professions  and   of  business 853 

Etkes.    P.    W..    on    river    beils    lowered    by 

flwids    •110 

Evans.     E.    J..     "Building    Contracts"     (Brit- 
ish)       284 

Evaporation  cTcatest  in  early  morning 554 

Everest.    Mt..    named    for   encineer    e2 

Evmrudc  Motor  Co..  portable  high-pressure 

pump    n*4I3 
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IX 


EXCAVATION 

Compiitutions.  short  cut  by  slide  rule  (K. 

;i.    Gideon  1     •50s 

Driitfhne  handles  earth,   Los  Angeles  sta- 
dium   iL    A.  Palmer)    . ...  .•196 

Dragline,   new,  has  liO-fl.  boom  and  2V4- 

vd.  bucket    n*76e 

Errors  in  excavating   iF.  B.  Lee) 'SOo 

Excavated    material    removed    b.v    tunnel 

trams.  Chicago    e8ti7.    *877 

Excavator  and  loader,  lai'ger  motor  in.  .  .n'85 
Graphs    allow    rapid    yardage    calculation 

IR.    C.    Hardman)     'll-;!) 

Steel    shield    pulled    b.v    excavator    keeps 

trench  from  caving:   IP.  H.  Kni'jht)  .  .  .  *804 
Lij:ht-\veight  excavator  on  Fordson  trac- 
tor  n«767 

Lii;ht  weiiiht   trench   excavator    n»4!)7 

Exiieiiditure.    public,   opposed    e821,   nS5G 

Explosion,   dust,   see  Dust. 
Explosives,   see  Blasting. 
Exports,    see    Foreign   Trade. 
Exposition.   Rio   de  Janeiro,    see  Brazil. 
Exposition,   power  and  mechanical,   in   New 

York    n!)!)(i 

Exposition."  sesquicentennial,   see  Philadelphia. 


Factory  lighting,   improved  da.vliglit    (G.  P- 

Richardson )     ■ I" '  - 

Failures,  Business,  see  Business. 

FAILIRES,    EXGINEERIXG 

Brulee    abutment    crumbles,    wrecks    span 

.C     S.    Stewart)     •~3S 

I G    H    Pegrani  1    letter  107 

Bridge    steel,  wiccked  by  Ford  car 483 

Building    failures  taken  up  by   New  York 
Section.  .\m.  Soc.  C.E ebSl.  mil) 

Dam    Willimansett,   Mass.,  residence  sec- 
tion wrecked   IC.  A.  Latimer)    ...... n'1-21 

Decayed    trestle    cap    wrecks   bridge,    kills 
jg  n49*2 

Knickerbocker  Theatre,  Washington.  D.  C. 
coUaiise,  defendants  deny  joint  respon- 
sibility      ;•■■,; ,•  ■    ""^ 

Knickerbocker  Theater  roof   collapse.   In- 
dn  tments  thrown  out    nlb^ 

Lesal   vs    technical  opinion e.wa 

Philadelphia   building    floors    fall    ...... nlM 

Shallow    foundation   causes  building   fail 


ure 


.nSll 


Theater  accidents,  prevention  (E.  Godfrey) 

letter  bbO 

Theater  floor  collapse.   Pittsbm-gh.eoOl.  n."j3j 
Fairbanks    Steam    Shovel    Co..    new   power 

shovel • ; J  ■'™ 

Falsework,  special  trussed  lor  concrete  arch 

(M.    Butler)      ■  ■  .■  ■    *"= 

Falzer     &     Webber,     electric    caisson     hoist         _ 

unit  ", 

Fargo    Eng.    Co.,    'Tainter."    not    "Taintor 

letter  Zi  i 
Farrier     C.    W.,    on    traffic-storage    at    con-^ 

geste'd   street  crossings    ■■■■•■•■■■■  x;  ■  ..°*^ 
Fassett,    C.    M..    "Assets   ol    the   Ideal   City. 

book  review   ■ •  ■/  ,■,-*■■*■" 

■Handbooli     of     Municipal     Government. 

book  review   ^k9. 

Fatigue    of   materials 'tj;  V  '  'i'    fi 

Federal-aid  highw.ays.  see  Highways.  Federal-aiil. 

Federal  aid  stabilized    • ^' 

Federal   Goveiimunt,   see  Government. 
Federal  hydraulic  laboratory,   see  Hydraulics. 
Federal    Power    Commission,    second    annual^  re^j 

Action  on'  High'  Dani  awaited   "iinij 

Piles  complaint   against  steel  merger n4  8 

Judge   V.   W.   Van   Fleet   sworn  m  ■■•„■•• ".;:; 
Sticks  to  depreciation  ruling      .  .  .  .el,l,  n.o. 
Federal  water  power  act,   see  Water  powei. 


n4,-.-; 
n()7:! 
n93:i 
n721 


FEDERATED    AJIER.   ENG.    SOCS. 

\m    Soo  C,  E.  directors  favor  Federation. nt)-:7 

Committee  on  Procedure  acts el71,  n-,u.i 

Executive    Ijoaid    meeting... 

Meeting  in   Washington   in  January .  .  . 

Report   against    13-hour  day.  ........ 

Report  on  13-hour  shift  not  yet  ready 
Fees,   see  Engineers'  Pay.  „ 

Peld    J  .   on  toal-bin  pressures ,'y'?j  ""' 

(E    Godfrey) letter   <808.    iJ.  Feld 

and   E.   Godfrey)    letters   1133 

On    colloidal    clay,    color    and   turbidity   in 

^.^tPj.  letter  I»40 

Felts,   building,   from  Canada,   anti-dumping 

law  invoked  against ■  ■  "''^■' 

Fencing,   wire-mesh,   helps  to  check  erosion 
IR.   W.  Macint.vre) letter  108b. 

see  also  884  .  .  „eic. 

Fenkell.  G.  H.,   on  winter  buying  of  P'Pf^-    .JSls 

Perns  wheel  operator  released "T  .■?;,.  ^*" 

IF,  W.  James)    ,■  ■  •   '<""?'  'hi 

Fertilizing  value  ol  activated  sludge    "o-' 

Fiber   flooring,    see   Floors. 

Figures,   irregular,    see   Area. 

Pill,   see  Excavation.  ,  ,  ,„,„,.,. 

Filling  land  with   garbage  ashes  and  retusi, 

Seattle    '  <  " 

Films.'  see  "Moving   Pictm-es. 
Filters,   sewage,    see    Sewage   Treatment. 
Filters.   trickUng,    see  Sewage  Trcatiiient 
Filters,   water   supply,   see   W  ater  TreatnieiK 

Finance    briefs °33*     n414     n498.    n..b» 

Finch.    J.    C.    on   theory   of   bond   issues    tor^,.,., 

road   construction    'S^iO 

Fineren,    W.   W..   biography    ■'■" 

Fire  systems,  see  Water  Supply 
FIRES 


Page 
Burhngton     Building'.    Chicago,     new    data 

on    fire   safety    from   lire    113 

Chicago,    flre-fighting    ability ^,n 

Fire  protection,   a  legal  view  of ol9 

Forest,  engineers  to  control 688 

Hazards   and   resistance,    list    issued 668 

In  various  occupancies,  duration  of 10S7 

Logical    Are    fighting eOl),    nl33 

Lossi  ^.  from   fire,   personal   liability   laws. 

el099.    113.-1 
New  Orleans  Army  base,   wharfhouse  fire 

(A.   M.    Shaw)     e545.    'oaa 

Personal    liability     el099.    113.> 

Restoring   fire  damaged  concrete  building 

in    Berlin     *139 

Roof    hazards,    wood    shingles    and    pre- 
pared roofings   {R.  S.  Whiting)  .letters  '8o4 
Tar    heater    ignites     wood     floor     through__ 

sand    ;^x? 

Tests  favorable  to  cinder  concrete  block.  *b94 
Water   pressure    a    function   ol   fire    rather 

than    water   department    338 

Wharfhouse.   New  Orleans,  destroyed .  .  .  .  n j3a 
Fisher.  C.  T..  on  lightning  follows  reinlorc- 

ing  in  concrete  highwa.v    . 'o'q^ 

Fisheries  engineering,  courses  in    .*87 

Fiske.  Maj.  H.  C.  on  use  of  air  photos  in 

mapping     *533.    letter    1087 

Plad.   E..  on   licensing    ■*'*- 

On  original    investment    as   basis   ol   value^ 

in  rate  making ''*6 

(J.  H.  Gandolfo)    letter  900 

Fleming,   D.  H.,  on  bracing  a  concrete  side- 
walk  form    *508 

Fleming.  R.,   on  design  of  steel  coal  bins 

•346,  correction  478 
(J.  Feld)  letter  669,  (E.  Godfrey)  letter.  .  'SOS 
On  wind  velocities  above   the   surface 

letter  901 
Fletcher.  A'.  B..   leaves  dam  investigation .  .  n9()3 

On  asphalt   gi'ades n8i;i 

Fletcher,  A.  B.,  to  leave_  California  Highway 

Commission     n990 

Plinn.  A.  D.,  elected  director  of  Engineering 

Foundation     n719 

On  hydraulic  laboratories  in  IT.  S 

letter   988 

FLOODS 

-\mateur  river   control    e90 

Bridges,    permanent,    as    a    menace    (H.    F. 

Dunham )     letter    387 

Cloudburst     flood     at     Colorado     Springs 

( P.    V.    Hodges)     *931 

Colorado,  control    (W.  W.  De  Berard)  .  .  .  .  531 
Control,     legislation    for.     hearings    post- 
poned     11368 

Dam.  low.  effect  on  flood  stages  and  dis- 

cbal-se    I S.    N.    Whitman)     •738 

Deflections,  measuring  lE.  Godfrey)  ...'189 
Deflectors,  roek-and-wire.  protect  banks. '801 
Emergency    met    by    Federal-aid    road.    Ar-^^ 

kansas     -"i' 

Fort     Worth.     Tex.,     record     rainfall     and 

fibod    ■,■■■/,■  V--  ■^*^ 

Hawaii,    maximum  discharges    (J.    B.    Lip- 

pincott)     -^  ■,■  ■  "^ 

Hydraulics,    river.   Eansdell   bill    lor.  Fed- 
eral   laboratory    ■ -u  8-, 

Ilhnois  River  flood  of  1932.  hydrologj-  ol  ,,„ 

(H.    E.    Grosbach)      nix 

Indianapolis   needs    protection.  .  .  w 929 

Miami     V.illey     protection,     appraisal     of 

benefits  and  damages    ^*"'   '.ifoo 

Work    completed    "1109 

Mississippi   River,  see  Mississippi  River. 
Pueblo.  Colo.,   proposed  protection  by  re-   _ 

located  channel    "ooO 

Rio  Grande,   rectification   through  El  Paso_ 

Valley    proposed ■  -ool 

River    beds    lowered    by    floods     IP.    W. 

Etkesi    letter   •119 

River    diversion    channel,    emergency    re- 
vetment on   (E.  S.  Blaine)    *442 

St    John  River,  damage  railroads nJ89 

Studies  of   flow   through  cleared   and   un- 
cleared floodways    (C.   E.  Ramserl  .  .  .  . 'ogs 

Texas,  conference  on   n,88.  n.^HU 

Control  bill,   passage   urged    .  .  .  .  .  .  .  .nll3i) 

Tientsin.    China,    protection    iR.    D.    Good- 
rich )      ■  ■ 

Unusual    flood    ol    80    years    ago     (I. 
Houk )     


33-story  building.  San 


Page 

Forest   fires,  engineers  to  control i?wn 

California   losses    ,  lls" 

Carrier  pigeons    aid    fighting ^H,'.;l 

Forest  Products  tests  reach  half  million ....    b»J 
Salesmen  study  lumber  at  Laboratory ..  .n99li 

Forests,   national.   Dr.   Waugh   made  recrea- 
tion engineer    •  •  .  .  .n«91 

Form  for  computing  areas  meehamcally  (J. 

R.  Jahn)     :  ■  •■  •  ■  "C  •■•,;  •{.-  ^"^ 

Formosa,    irrigation    works   being   built    Dy   ^    _ 
Japan    "^ 

Forms,  see  Concreting.  Forms. 

Forms,    pay-roll    and    time    arrangement    of 
I  W.    N.   Connor)     1*0 
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High  standard    in   North  Carolina aia 

Joint  filler,  light-colored    ... .  ■  ■  ■  •    a"" 

Lightning    follows    reinforcing     (O.     1-.      - 

F'isht*rl  o»*o 

Mancluster,  Eng.-.  100  ft.  wide  -.••••  H" 
Man  hour  cost  of  heavy  paving.  Look- 

port.  II  (C.  E.  Oe  I^'"*':  -iQ.,,  ".lo. 
Mixer  performance  in  Illinois  inl^-V,  ^ 
Painting    center    lines,    truck    outfit    '"r..,- 

lE.    N.    HinesI ^  '  ' ,  '  '  Li  '  .cin 

Pavement,  heavy  on  Chicago  boulevard .  840 
Paving  marker  and  san.ier.  ...  .  -  •  •>" 
Precast  slab  road  after  14  months  "^,gj, 
Remforc^ed  with  job-assembled  mats.  .'244 
Slag-i-oncrete     ro.ads— construction     and 

wear    cC.    S.    Hill!     ■     .  • %%% 

Tests  at  I»ittsburg.  Cal  .  completed ^o&» 

Two-strip    pavement     in    Ohio- •■..••••    •'"^ 
Conference     on     Education     for     Highway 

Engineering   and    Highw.ay   Tnansport      nfl .  1 
Connecticut,    department   Co-operates    with  ._ 

Bureau   of   Roads   in   traffic   survey uo  .  J 

Construction:  ,, 

Concrete    road,    wide     .onstrueted    ball 
at    a   time    iL.    E.   Andrews!  ...  ....•1059 

Hints    from    England    .     ..eo4li.    504 

Job-made  tool  controls   truck   door  'of,    . 

spreading    stone :  ••.'■,■  A.;;  '.taJ 

Mixer  performance  in  Illinois  m  19-;  l-  i»-» 
Portable  conveyers  handle  all  materials^ 

on   concrete   road   job    C\:i,' 

Road    in    inaccessible   canyon   built    »» 

novel   method    ,?Sg 

Truck    turntable     .X" '^  "«' H  ' 

Utilizing  existing  metal    (G.  P.  Scmes-^ 

inger)     e44..      4-o 

Contract    practices    e727.    749 

Contracting,    seasonal     ■ «"" 

Contracts  maintenance  guarantee  clauses. e40.; 
Cost   man-hour,    of    heavy    paving.    Lock- 

port.    111.      (C.    E.    De   Leuw) 20 

County    and    state    liaison ■    o*° 

County,   program   aided  by   use  of  native 

timber   bridges    IR     S.   Blinn) "TOB 

Department     organization,     fundamentals 

of    (A.    R.   Hirst) 1030 

Design  abstract  of  paper  on   (A.  T.  Gold- 

h,vk)      ^i'i"®*- 

Dctour  practice  standardized.  Ohio .  .  •273 
(C.   A.   Holder)    letter   009 

Diagonal    joints    (J.    Vernier) letter  901 

Direction    posU.     British '573 

Eiliication  second  conference  to  be  held.  .n538 
Engineers,    see    Engineers.    Highway. 
Expansion    joints,    diagonal     iJ.    Vemierl 

letter  901 
Exnanslon     Joint,     new     type.  .n^908  n^l049 
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Fcderiiliutt : 

11.017    miles    built     401 

Bid    priL-es    show    wide    ranges n25.> 

Bids     compared     by     yeoeraphic     divi- 

eioiis      n63;> 

Costs      «■**''> 

Federal-aid     stabilized      elS 

History    of    legrislalioii     nS50 

Labor    cheaper     n335 

Meets    Hood    emcrgrency    in    Arkansas .  .    '-II" 

Mileage    bvuU.    aand    types n54;t 

New    rules    to   be    issued. n34 

Record  year    nTZo 

Rules   issued   for  work n308 

Transport    by    bus    and    motor    trucks 
studied    ^^'^ 

Finances,    see    Highways.    Bonds. 

Footpaths,    New    Jersey    may    provide.  .  . 

el29.  nlfi*^ 

Georgia,  work  of  highway  bridge  depart- 
ment    (S,     B.     Slack) •17H 

Good    Roads    show,    next    planned n6.'t'' 

Grade   crossing,    standard.    Ohio •399 

Graders,  double-ender  attachment  extends 
blade     n*677 

Grader,     improved     n*540 

Gravel   surface  road  maintenance    {W,  H. 
Root )     a94.! 

Great   Britain: 

Building  to  relieve   ummployment.  .  .  .n67S 
Direction  posts  and  warning  signs.  ...  •SyS 

German    guns    as   foundation    706 

Mileage      312 

Road    transit   bill    withdrawn     nl23 

Tar  road  practice    e546,  564 

"Green    Book"    (Eldridge)     283 

Guard   rail,    cable,    on   Penn   i-oads •71'! 

Hard-surface,    should    be    at    least    18    ft. 

wide      573 

Highway     Industries     Exhibitors'     Assn.. 
meeting     ■ n72 1 

Illinois: 

Brick  road  contract,  first,  is  let nl21 

Marking  system  for  stale  roads    (B.  R- 

Benedict)      •596 

Mixer  performance  in   lf>21 '193 

Indiana,  state  not  forced   to  repair  inter- 
sections   with    streets    n351 

International    congress    in    Seville.    Spain, 
in    1923    n350 

Joints,  see  Highways,    Expansion  joints. 

Lincoln    Highway,    ideal    section   begun .  .  n372 

HIGHWAYS 

Locating    and    mapping.     North    Carolina 

<G.  F.   Syme) :V  '  a"    ^' 

Louisiana,    location    near    levees     (L.    A. 

Sumner)     letter  407 

Macadam       "inverted       penetration."      in 

Texas    (A.    D.    Stivers)     '478 

Widened     at     little     cost     by     concrete 

borders     •  ■  -^    ""^ 

Maintenance,    abstract    of    paper    on    {W. 

H.   Root)    91-^ 

Clauses    in    contracts     e4b2 

Maintenance   the  first   task   of   develop- 
ment. ..  .e259.    (A.  A.  Young)    letter 

with     editorial     comment 626 

Patrol,   in   North  Carolina .♦150 

Truck     n^584 

Malaria,    "man-made."    in    road    construc- 
tion  .• 1" 

Mapping  and  locatine.  North  Carolina  (G. 

F.  Syme) •  -    971 

Marking    svstem    for   Illinois    state    roads 

(R.    R.   Benedict)     •596 

Maryland,  improving  improveii  roads.  .  .  .  *56 
Massachusetts,  motor  vehicle  loads...;.  226 
Material    shipments.    U.    S.    Bureau    tries 

to    aid     n331 

Materials,    survey   maps   aid   North   Caro- 
lina   contractors     •449 

Mexican  border,   proposed  road  would  in- 
volve  treaty    •103 

Michigan     Univ.     fellowships,     etc.,     see 
Michigan  Univ. 

Minnesota,    work   in    1921 23M 

Missouri,    lettings.    large    n205 

Montana,    contracts    fop    1923    to    be    let 

early n912 

Department    prints    new    publication .  .nSll 

Policies    (J,    N.    Edy) letter   947 

Route  survey   as   preliminary   to  build- 
ing       n673 

Motor  truck  for  road  building- n*3od 

Motor   vehicles'    effect    on    highways,    see 

Motor  Vehicles. 
Nebraska,   county   road   work   discredited.     61 
New   Jersey,    bond   issue    of    $40,000,000. 

in   election    nSlO.   e821.   n8r)6 

Bonds    command    good    premium.  ..  .nll34 
North   Carolina: 

Acceptance  of  pavement  based  on  core- 
drill    tests     •177 

Bids   opened   on    $4,600,000    work....n368 
Bond    issues,     additional,     possible.  ..  .n248 

Concrete,    hig^h    standard *ni"i* 

Locating  and  mapping   (G.  F.  Syme)  .  ■971 
Material   survey  maps  aid  contractors.  •449 

Patrol    maintenance     *ino 

Top-soil     theory    and    pactice 9J 

Ohio,  detour  practice  standardized.  Ohio.  •273 

Standard  grade  crossing.  Ohio !o«i 

Two-strip    concrete    pavement *3ofJ 

Oils  road,  price  affected  by  salt  water  in 

oil    wells     n49S 

Oregon,    program    extensive n544 

Pacific  Coast.  MacDonald.  T.  H..  views- .n323 
Pacific  Highway,  part  paved  27  ft.  wide.n371 
Paving  neears  completion    in  Washing- 
ton      -  ■ "538 

Painting    center    lines,     truck:    outfit    for 

(E.    N.    Hines)     •807 

Pavements,   street,   see  Cities.   Streets, 
Pennsylvania :  _„_ 

Car    shortage    affects    construction.  .  .  .nooo 


Page 
Citizens'  committee  reports  on  roads.  . 

n991 

Cnnnell.  W.   H..   to  advise  Pinchot .  .  .  .nl62 

Guard  rail,  cable ♦713 

Narrow  bridges  to  be  widi-ned n905 

Pittsburg.   Cal..    see   Highways.   Tests. 

President   Harding's  message  on d006 

Quebec,  motor  truck  weights  restricted.  .n2ol 

Rail   priorities   and  road  work el  72 

Rain    curtails     construction el71 

Research  Board,  second  annual  meeting.  . 

n856.   e913,    a942 
Road    Builders'     Assn.,     see     Amer.     Road 
Builders'  Assn. 

R<»ads    Bureau  College   planned n717 

Roller  from  tractor   (R.  W.  Hunt) '304 

Rule   of   road.   Canada,   change   discussed.  no8] 

"Sflling"     highways     to     public c2 

Side  hill,  slides  on.  methods  of  overcom- 

•359 


nig 


Signs,  taxation  of    e831 

Slag-concrete,    see    Highways.    Concrete. 
Slides    on    side    hill    roads,    overcoming.  .  "359 

Snow  clearance  again  a  problem n*904 

Standardization      of      specifications      and 

tests,    conference    on    n81 

State  and   county   liaison    e48 

Streets,  city,  paving  of.  see  Cities.  Streets. 
Subgrade     materials,      physical     pi-operty 

studied    1  f '-^ 

Tar.    British    practice    e540.    564 

Tennessee,     bond     issue     of     $75,000,000 

urged     n4.)5 

Tests : 

Bates  road,   last  traffic  run  starts.  ...  n20;> 

Bates,  near  completion    n40n 

Bates  road  tests  summarized.  ..  .e21.^,   230 
Core-drill,  precedes  acceptance  of  pave- 
ment.   North    Carolina     '^I^ 

Pittsburg.   Cal.    (E.   E.  East) letter  307 

Pittsburg,    Cal..    tests    558.    •89-^ 

State   road  testing  engineers  meet.  .  .  .    nSl 
Texas: 

Association    convention     n3'_8 

Bond  issues    nOSO 

Contracts      two       millions      in      three 

months     nll43 

"Inverted    penetration"    macadanj     ^.■^■ 

D.    Stivers)     ■*478 

Show    and    exhibit    "->80 

State  control  advocated    n53j 

Top-soil      theory      and     practice.      North 

Carolina    *99 

Township,    better,    demonstrated    at    New 

Jersey     fair     n*580 

Traffic  officers    e831 

Traffic,  survey  begins  in  Connecticut.  ..  .n579 
Transport  priorities  may  delay  work.  .  .  .nl63 
Tree     planting     along     California     roads. 

costs     395 

Utilizing  existing  metal  in  new  construc- 
tion   (G.    F.    Schlesinger) e422.    *428 

Viaducts,      sidehill,      carry     highway     in 

canyon  above  railroad    *"I^ 

War    material    distributed    "§?? 

Warning   signs.    British     "573 

Washington  State,   logging  trucks  menace 

roads     n370 

Program     extensive '; n544 

Wayne      County,       Mich.,       3.300       trees  '      ■ 

planted .  :■:'-  .  ;  .  .  .  .  ".^  .  '108 

West   Va..   bond    issues  passed .n903 

Wisconsin,    building  and  operation,   notes 

on      n331 

Hill,  C.  S..  on  slag-concrete  roads — construc- 
tion and  wear    430 

On  lost  tiro 3  m  construction,  .e.547.  548, 

600.    045.    e681.    697 
Hill,   M.  S..   see   Russia. 
Hill.  P.  B..   see  Lund.   A.  M. 
Hill.     R.     A.,     on     repairing     spillway     to 

Gibraltar    Dam     "798.    correction.   998 

Hindman,   W,  S..   on  construction  plant  and 

methods.    Ohio    Univ.    stadium '882 

Hines.   E.   N..   on  truck   outfit   for   painting 

pavement    center   lines    *807 

Hints    from    job    and    office,    see    From    job 
and  office. 

Hirst,    A.    R..    criticism   of   railroads el055 

On  fundamentals  of  highway  department 

organization    1030 

Hoboken,  N.  J.,  to  pay  more  to  Hackensack 

Water  Co n  1043    (W.  S. 

Coulter)   letter  1086 
Hodges,     P.     v..     on     cloudburst     flood     at 

Colorado    Springs    •921 

Hodgsop,    C.    v.,    on    sources    of    error    in 

boundary   surveys    .')17 

Hog  Island,  bids  asked n904 

Hogged    fuel,    see    Fuel. 

HOISTING   AND   HOISTS 

Double-drum. with  multiple  cylinder  gaso- 
line engine    n^58  \ 

Engines.  American  for  service  in  Japan. n^722 

Engines  with  new   features    n*767 

Eauipment.     specially    designed,    part    of 

concrete   plant    500 

Gasoline,   driven  by   silent    chain n»58r> 

Gasoline  for  double  elevator  work.  .  .  .n*8.'» 
Ijight  double-drum,  compressed-air.  .  .  .n^9n5 
Unit,    electric    caisson     n*632 

Holbrook.     Cabot     &     Rollins     Corp.     sues 
Bridgeport,    Conn n411 

Holder,   C.   A.,   on  detour  practice.  ..  .letter  609 

Holland.  C.  M.,  review  of  "Shield  and  Com- 
pressed   Air    Tunneling"     849 

Hollow     tile,     see    Tile. 

Holmes,  G.  D..  on  unique  sewage-works  and 
pump    equipment-bid    plan     .  .  .  .el099.   •1121 

Holt      Co..      rotary      pump      for   caterpillar 
tractor      n*293 

Hooch    refuse    diapoaal     el72 

Hood.  R.  M..  and  J.  M.  Howells  win  Chicago 
Tribune  building  prize n992 


Page 

Hooghly    River,    see  Calcutta. 

Hook,    steel,    handles    concrete   pipe •IISG 

Hoover.  H.  C.  heads  commission  on  distribu- 
tion      n20-t 

On  industrial  waste    188 

Rare    tribute    to     e337 

Horton  non-freezing  spout  for  railway 
tanks     n*541 

Hosea.    R.    M..    biography •453 

H  oski  ris,  J .  K. ,  on  natural  purification, 
Illinois  River •1078 

HouU ,    I.    E..    on    an    unusual    flood    of    80 

years    ago     -102 

On     street     paving    cheaper    in     Dayton. 
Ohio     n459 

Housing,    international   congress    nl64 

Safe     e421 

Houston,  Tex.,  sewage-studge  dewater- 
ing     el30,     •132.    297 

Houston,  Sir.  A.,  on  "Chemical  and  Bac- 
teriological Examination  of  London 
Water"      488 

Howells,  J.  M  .  and  R,  M.  Hood  win  Chicago 
Tribune  building  prize n992 

Hudson    River,    power    possibilities    studied.   700 
Bridge    highway    at    Poughkeepsie,    canti- 
lever plan  re^'ommended n*1090 

Tunnel,    eaisson    launched n^l042 

Hunt.  C.   W.,   honored  by  Netherlands  engi- 
neers  n248 

Honored   on  return   from    Netherlands.  .  .nSlO 

Hunt,  R.  W.  on  tractor  converted  into  road 
roller     •304 

Huntington.   H.   M..   biography    n»35 

Hurley,  H.  D..  on  making  curve  templets 
of  cardboard    •306.    (E.  Low)    "712 

Huy.  H.  F..  on  percentage  of  water  pumped 
which  produces  revenue    944 

Hydrated    Jime    in    concrete     30.    238 

Hydraulic  sand-elevator  on  dam  construc- 
tion   work     •S99 

Hydraulic    turbines,    see   Turbines. 

HYDRAl'LICS 

Design  of  bridge  waterways   (G.  Ribeiro) 

letter  •531 
Flow   of   fluids  through   commercial   pipe 

lines    (Wilson    and   McAdams)     '690 

Flow      through      cleared     and     nncleared 

flnodways,  studies  of  (C.  B.  Ramserl  .  .'598 
Formulas,  jump  (E.  S.  Lindley)  .  .  .  .letter  855 
Formulas.    Tennessee  River   flow   checked 

against    formulas    (B.   E.   Jones) *610 

(Ef.  W.  Lane  and  B.  E.  Jones)   letters  1132 

"Hydraulics."    book    review     665 

Hydrology   of    1922    flood.    Illinois    River 

(H.  E.  Grosbach)    •1118 

Laboratories    in    U.    S 507,     (A.    D. 

Flmn)      .  ,, letter  988 

Laboratory,  Federal : 

Bill    for    n83 

Cabinet  members*  views n328 

Hearings  to  begin  soon n20i 

Hearings  on  bill  soon n4ii! 

Specifications   for    (J.  R.  Freeman)  ...  .310 
Losses  in   6-in.   butterfly  valve  vary  ma- 
■^.'lerially    with    velocity     (Prof.    W.    S. 

-'Pardoe)      ,    •gs 

Los.s   ol    head    through    baffles   in    Mixing 

rhambers,    how    to    compute?     (P.B.S.) 

letter   •714 
Manning's  formula,  slide  rule  for  solving" 

(T.    Kiang)     •806 

Non  uniform     flow     and     significance     of 

drop-down  curve  in  conduits   (Prof.  H. 

E     Babbitt)     •1067 

Pitot    fuhe   to   obviate   traversing    (W.  C. 

Hanning)     •450 

Water       measurement.      California      pipe 

method    (Prof.    B.    R.    Vanleer) •igO 

Hydro  Electric      Inquiry     Commission.      see 

Ontario, 
Hydro-eleefric  power,  see  Water  Power. 
Hydrology.  Herodotean  (M*.  L.  Enger)  letter  499 
Hysell.    H..   "Science  of  Purchaping" 284 


Ice  and  interference  with  water  supply,  see 
Water  Supply,  itc. 

Icing  plant  for  railway  cars •657 

Icing    station    for    cars    for    Belt    Railway. 

Chicago    •34<l 

Idaho.  Southern,  an  engineers'  creation  (W. 

W.    De    Bci-ard ) -473 

Ideals,    prof.'ssional     elOOo,    elOOIi 

Illinois  highways,  see  Highways,  Illinois. 
Illinois  Central,  Chicago  terminal  plans.  .  .  .•841 
ElecIrifKation.    decision    on    current    de- 

„  iayed    n538 

To  install  direct  current  at  1.600  volte.  .n630 
Illinois  River   flood  of   1922.    hydrology   of 

(H.  E.  Grosbach)    •1118 

Illinois    River,    natural   purification,    studies 

of    (J.  K.  Hoskins)    •1078 

llhnois  So*',  of  EnK-ineers  to  meet  in  Peoria. nSlO 
Illinois      Waterway.      Marseilles    lock,    con- 
struction methods  and  plant •962 

Ini  migrants,     ehange    in    examination     pro- 
posed       nl  143 

Immigration    restriction    affects    labor    sup- 

,   ply    n678 

Impact   testing,    symposium   on,    A.S.T.M...      39 

Impulse   wheel   improvements e682.   706 

Itnlia,   American  cement  in,  outlook  promis- 

„  '"(T     nl36 

Hydroelectric  proje<t  in  the  Pimjab.  .  .  .   707 

Irrigation,   special   luinips   needed 243 

Railways,    sec    Railways,    India. 
Indiana   .electric   generating   stations  to  ab- 
sorb   fuel    wastage    nll35 

Indiana    Highway  Commlssioa  auctions  old 
steel    bridges    986 


XII 


ENGINEERING  NEWS-RECORD— INDEX 


Volume  89 


Page 
Iiidianu  highways,  sec  HirtwayB.   Indiana. 

Indianapolis,    flood    protection    needed J>2!> 

OptimiBm    at     :  .ellOO 

Seeks  new  basis  for  flnaiicint-  resurfacinB 
costs n410 

Industrial  activily  nears  1919  peak nll42 

Industrial  executives  to  meet n251 

Industrial     films,     available     to    encineennif 

.i<)<ii-lic8 11329.  5.JS 

CentriluKal  process  ol  casting  pipe  shown. 

nl094 

Show  eeiitrifuiral  process  ol  making:  pipe  ii933 
•Story^  ol    Steel" n990 

Industrial    plants,    larce.    maintenance  engi- 

nilTMiK     IS.    1.    Bird). 110l> 

Industrial   sites,    see  Sites. 

Industrial    waste,    see    Waste. 

Iniiiislrial    Works,    largest    railroad    wreck 
crane    n'^OU 

Industry,   human   factors  in.  book  review .  .    .:»•> 

I'ndusiry.  practices  and  iiroducts  to  be 
simplifled    "otil 

In'ji'jiirria.  new  Italian  ensrineerlnir  society 
ioiirnal     -S«* 

IPk-ersoll  Raud.     small     vertical     belt-driven^^ 
air  compressors    n*o.'>3 

Tnjuiu'tions.    sec   Labor.    Strikes. 

Inland    Waterways    Co.    ortranizcd     n3t> 

Inner  tnbe  as  rod  coveriiisr  (N.  H.  Gun- 
drum  »    897 

Insect  cleans  sewaee   filters    vo^ 

Institution  of  Structural  Enpinccre.  new- 
name  of  Concrete  Institute  of  London.. m904 

Inter-mountain  country,  notes  from  (W.  W. 
De    Berard) •232.    '303.    '473 

Intcrnat'l.  Assn.  of  Street  Sanitation  of- 
ficials     ne73 

Inlernal'l.  Engineering  Conjrress.   see  Brazil. 

Internat'l.    Housing  Conirress nl(j4 

Internat'l  Motor  Co..  truck  for  electric  line 
^ep.^ir      , n*1141 

Internafl.  Road  Congrress  in  Seville,  Spain, 
in    1923    n25li 

DiTER.STATE   COSIMERCE   COinilSSIOX 

Denies  advance   access   to   valuation   field 

notes     n930 

Hearinsrs   on   railroad  consolidations,   fur- 
ther     nl091 

Postpones  hearing  on  Utah  Central 988 

Rail  consolidations  debated n993 

Removes  restrictions  on  open-lop  cars.  .nlO.'>2 
Resumes  investigation  of  railro.ad  brakes- iiO.-jd 
Train   control,    automatic,   ordered    for  49 

roads n35 

Interstate  pact  on  Colorado  River ....  e959.  987 

Interstate  sew.-ice-works  zoning e215,  24.3 

Invention  or  design   apain el29.  nl63 

Inventories,    plant,    as    field    for    structural 

enu-inccr     (P.     W.     Wilson) '90 

Investment,  orii.'inal,  as  basis  of  value  in 
rate  makinc  (E.  Flad ) .  .  .  .  736.  (J.  H. 
Gandolfo)    letter  900 

Iowa,  ethics  cases,  how  handled 223 

Sewajre   works,    rules   for   oiieratinp    ....    613 
Iowa    Section.    Amer.    Water    Works   Assn.. 

meetinc    n857 

Irait.    see    Mesopotamia. 

Iron    and    steel,    corrosion 28 

Iron,    wrought,    from   old  Chicago  bridge...    279 
Iron    removal,   see   Water   Treatment. 
Irre^.'-ular  fisairea,  eee  Area. 

IBRIO.XTION 

Am.  Soc.  C.  E..  irriiration  division  formed.n873 
.\pnlianees.    standardized,    for    structures 

fj    L.    Savairel     '9^3 

Canal    and     structure    design,      operator's 

viewpoint    (Q,    Ebner) •1116 

Columbia     Basin     project,     see     Columbia 

Basin. 
Combined  with  drainage,  Louisiana  plant 

(A,   M     Shaw)     ,,. '741 

Drainage  of  irrigated  land   350 

Drainage  ditches  for  Rio  Grande   project 

fL.    M     Lawson) •S?* 

Flumes,  see  Flumes. 

Formosa,    works  being  built  by  Japan..     75 

India,    special   pumps    needed    243 

Return   flow   in    (R.   I.   Meeker) ...  .e89, 

10.5.    (R.  Follansbee)   letter  670 
Seepage  from  earth  canals  in  Texas   (W. 

F.    Heath )     107.5 

Statistics   for   1920  ready    433 

Irwin.    A.   C.    on    concrete   and    brick    wall 

tests Utter    S3 

Italy,   tnaeontrla.  new  journal 28.". 

Railways,  see  Railways.  Italy. 


Jacking    corrugated    culvert    pipe    through 

embankment     fP.    P.    Jones) •321 

•  nrrection    B33 
Jackson.  F.  H..  on  ahrnslon  tests  of  aggre- 

i.-:itcs letter  287.    IProf     D.   A. 

Alirams)    letter   800 
J:iei:cr     Maeh      Co.     light     weight     trailer 

,  miter    n««33 

Jahn.   J.   R  .   on  form    for  computing  areas 

meclianically     •709 

On  U"c  of  perfect  squares  In  surveys.  .  .  .  •894 
J;ime«».    F      \\  .    on    engineers'    licenses    and 

biilll  s    letter  327 

Ji«r»n.  modem  offlco  buildings .  •476 

Nail"  \\   Council,    now   pub1l<*a- 

tions  OR- 

Rallwnys.  see  Railways,  Japan. 
Jay,    H.    n,    on    high    utockpUes    bnlll    up 

with  hn.avy  trucks    •13J* 

Jntfny   Mfr    Co  .   new   loader n*4n9 

Jenke,   II     N,,   on  Sacramento  floating  type 

of   aerator   nozzle •384,  #422. 

(P,  B    Marsh)  letter  670 


Page 
Jennings,     Mich.,     moved     by     truck     and^   ^  ^ 

tr,ailer :•■■,■■ E.';'.' 

Jensen.  J.  A.,  on  winter  pipe  buying.  .  .  .  .  .nil... 

Jersey  City.  N   J-.  Penn.  K.R.  tramshed  dis-^ 

mantled   .■•■-• *~X" 

Sewer   bids,    heavy  decline  m -  ■ 

Jetting,  ste  Piles. 

Jetty     Frascr    River,    extension •Jl» 

•Job    and     Omce."     Enaineering    SetmUev-   _ 

ord.  what  it  is •.  •  ■    ^"9 

Job    and    olBce.    hints   from,    see    From    job 

and  oflice. 
John  Fritz,  see  Fritz.  ,,  ^ 
Johns.  A.  W..  on  brick  used  in  paving  34% 
grade.  .  .  .c267.  (J.  M.  Owens)  letter  808 
Johns  Hopkins  engineer  school,  ten  years  of.  317 
Johnson.  A.  L..  pioneer  in  reinforced  con- 
crete        e257.    •290 

Johnstone-Taylor.  R..  on  water  power  devel- 
opment   in    Scotland    469 

Joint    Coniniiltec.    on    concrete    31 

Spccilicalions    to    be    tested .  .  n857 

Joists,   pressed  steel,   sections  standardized..  •369 

Jonah.   F.   G..   on    licensing e.'t38.   358 

Jones.    B.   E..   on   checking  Teunessee   River 

flow  against   hydraulic  formulas 'filO 

(E.    W.    Lane    and    B.    E.    Jones)    letters    1132 
Jones.    P.   P..   on  jacking   corrugated  culvert 

pipe    through   embankment '331. 

correction  53.'J 
Jordan,    F.   C.   on    winter    buying   of  pipe.nSbl 
Joyce.  W.  E..  and  M.  Bebarfald  on  building 
Romlout       Creek       highw.ay       suspension 

iM-idire    •424.    874 

Jugo-SIavia    plans     railroads     to     open     up 

railroads   (Col.  W.  G.  Atwood) •1070 

July  contracts  .'J4  ''^r    under  June n208 

June  contracts  heaviest   since  April.    1020..    n40 
Jurisdictional   Board,    see  Labor.    Building. 
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Kansas   cement   companies   pay   large    fine.n492 

Kansas-Missouri    waler-works   tax    treaty.  .  .    613 

Kansas   City,    Mo.,    to    build    huge    war    me- 
morial     n63'7 

Water    commission     illeg'al     nl088 

Water     supply.      Missouri-Kansas     water- 
work.s  tax  treaty    61.J 

K.insas      Univ.      stadium,      desigrn      features 
(Prof.    C.    C.    Williams)     •790 

"Katy*".    see    Missouri,    Kaansas    and    Texas. 

Kelley.    F.    W..    new    president    Portland    Ce- 
ment Assn n*95i 

Kelley.     H.     G..     resigns     as    Grand     Truck 
president     n330 

Kelly.  E.  J.,  elected  chief  engineer.  Chicag-Q 
Sanitary   District    nl089 

Kelly.  Col.  W..   inspects  Kettle  Falls  power 
site    n718 

Kent.    S..    on   special    formwork    for   setting 
wharf   piers    '344 

Keokuk    &    Hamilton   Brid^re  Co..    sues   Gov- 
ernment  for  pier  damaged  by  blasting.  .  .    932 

Kerckhoff   project,   see  W'ater  Power. 

Kern    River,    see    Water   Power. 

Kerrison.  O.  C,  on  rapid  sand  filter  in  the 
Far  East    letter  670 

Ketchum.  Prof.  M.  S..  new  engineering  dean, 
Univ.   of   Illinois    n*35 

Kettle    Falls,    power    permit    granted nl23 

Site    inspected    by    Col.    Kelly n718 

Kiang,    T..    on    slide    rule    for    solving   Man- 
ning's   formula     'SOn 

Kill    von    KuU    tunnel.    Bayonne    to    Staten 
Island.    N.   Y.,   preliminary  appropriation.  nlG4 

Kimball.  D.  S,.   on  engineer  and  demand  for 
industrial     loaders el007.     1013 

Kimberly.     A.     E..     on     small     iron    removal 
plant  for  Leroy.   Ohio,   water-works 965 

King  County.  Wash.,  pavement   "explosions" 

o(i37.  •654 

Kingston.  N.  Y..  bridge,  see  Rondout  Creek. 

Klamath   River   road   soon  to  be   opened.  .n*811 

Klein.    J.,    on    wanted:    better   salesmanship 
for  American    firms  abroad n49,'» 

Knickerbocker   Theater.    Washington.    D.   •., 
roof  collapse,  see  Failures,  Ene:ineering. 

Knight.    P.    H..    on    steel    shield    pulled    by 
excavator   keeps  trench    from   caving.  ...  •804 

Knowledge,   adding  to e9r>0 

Knowles.    C.    R..    on    pumping   plant    on    in- 
cline moved  to  suit  water  level ....  letter  407 

Knowles,   M..   on  licensing    617 

Kobe.  Japan,  rapid  sand  filter   (0.  C.  Kerri- 

«9">       -, letter    670 

Cii^  adds  to  harbor  facilities. . .  .•1062.  el054 

aooy.  C,  on  foreiirn  woods  to  resist  bnr'Ts 

~     ,     -    „  ^  If^tter  620 

Koyi.   c.   H..   on   boiler-water    treatment   on 

CM.   &  St.  P.  Ry. .560 

Kutter  6   formula,  see  H.vdraulics.   formulas, 

L 

I..VBOK 

And   capital    e4U3 

Assoc    Gen    Contractors  works  for  model 

bill     c-overinir     day     labor n718 

British,    unemployed  to  be  used  on  drain- 
age  work    n54*' 

Uiicmploymeiit.        highway     '  building 

planned    for   relief    n678 

"'    '  '      ''^.   long-lime  supply  of 

nSlO 

asonal  emploj-ment .  .n*30K 
'-levcland.  rejects  Jurls- 
iii.il    Do.iid  award    nlO.'il 

;      I'llng  strike  not  settled    nSOe 

I. mills  aw,ird  committee  operates  trade 
school    n673 

S,'!!<"    "^afd.    committee    placeB'26"- 

OOP   men    '  n7in 

Landii  sward  workers  reach  16,000.  .nlOS 


Page 
Coal  strike,  see  below. 

Coronado    case,     rehearing    sought n453 

Courses    111    bricklaying    and    other    build- 
ing trades  suggested    n42 

Gompers.   an  enemy  of  the  people e377 

Iramigralion,      change      in      examination 

proposed      nll43 

Immigration    restriction    affects   supply.. n678 
Just      suppose — suggestion      of      way      to 

end  strikes    443 

Liability   law  in  Michigan  covers  typhoid 

fever    n718 

"Living   wage."    the    e727 

LiWng    standards     n957 

Man-hour  cost  of  hea^'y  paving.  Lockport, 

111.    I C.    E.    De    Leuw) aH 

Mesopotamia,  costs  and  conditions    'H.  C. 

LottI      letter    67il 

Open-shop    rule,    Washington    building    of 

Chamber    (»f    Comnierfe     n9riH 

Oi-ganized,    sound    doctrine    for    e682 

"Pannint:"  of  workers    6208 

Rates  and  conditions.  , n41,  n415.  u587.  n76W 

niinu. 

Strikes; 

Buffalo.    N     Y..    city    sued    by    transit 

company     for    strike    damage n62  7 

Coal e3.    16.    n34.   eSO.    nl26. 

el72.  el73.   n203.   n-;49.  n25a.  e257. 
n289.  e2!)9.  n330.  n371.  n409.  n4o4. 

n4!)2.    n.-j79.    e5n3.    n627.   n628.   e681 
How  to  mend  broken  year  in  Indus- 

try    IG.  O.  Smith)    It* 

John  L.  Lewis  King  for  a  day e257 

Miners     demand     present     wages     for 

two   years   more e503.    n628 

Move    to   stabilize   industry n41)2 

Operators  oiipose  Federal   price  con- 
trol       n40» 

Operators     and     miners     seek     wage 

plan     n576 

President    calls    conference     n34 

Priority     order     protested     by     con- 
tractors   n249 

Railroad  strike  key  to  coal  supply.  .n371 
Shortage    threatens    building    indus- 
try      n2o8 

Shortage    threatens  cement   mills... n203 

New    way    to  end    443 

No   general   strike    e421 

Railroad el,  n34.  e89,  nl2fi,  nl63. 

el73,  11203,  n204,  e217,  n249.  n289, 
e297.   e298.   e337,    n370.   e377.   n411, 
n408.  n4.->3.  e-161,  li492.  n,",88.  e593.  n82!> 
Abandonment   of    train    in   desert.  .  .  .e337 
Cars  released  from  coal  preference ....  n408 

Getting    back    to   earth e593 

Hoover     heads     commission     on     dis- 
tribution   n204 

Lehigh   Valley  :"estores  piece  work..n62i) 

May   delay   road    work nl(i3 

Pres.    Harding's  cure e297.   e298 

Priority    order,    road    builders'    views 

on     n203.     n249 

Rail  priorities  and  road  work.  .el72.  n2Si» 

Seniority    issue     e217 

Settlement    terms     n492 

Shops  getting  back  to  normal n588 

Temporary    injunction e377.    n411 

Train-crew     brotherhoods e481 

Supply  and  demand n*459 

Twelve-hour  shift.  Federation  report  not 

ready     n721 

Federation     report     against n933 

Trade  schools,   municipal    e8B8 

Unemployment.    Secretary   Davis'   plan   to 

reduce     nl097 

Wa-es     n334.     n3.jr. 

Federal-aid  projects,  labor  cheaper.  .  .  .n336 

Steel    Corp    raises n333 

When    men    look    for   jobs    and    jobs    for 

men     n*4.59 

Widening    the    laborer's    opportunity. ..  .e868 
Why    1013    is    used    as    base    by    L,abor 

Bureau     n542 

Laboratory,   hydraulic,   see   Hydraulics. 
Laborator.v,    motorized,    see    Sanitation. 
Lackawanna    R.R..    gr.'ule    crnssinir   elimina- 
tion   continues     e77.^.    ^778 

Lafayette.  La,,  creosoted  iiine  storm  sewers 

(L.    J.    Voorbiea)     •701 

Lakes.    Great,    breakwater   design •684 

Lally,  T.   E.,  on  making  and  testing  valves 

for   Boston    water  di^-'Sion a479 

Laminated    floor,    see   Floors. 
Lament.    T.    W..    counsel   on   business  prob- 
lems       e394 

Land    and    water    traffic    e423,   n4S4 

Rights,     adjusting     n410 

L.'vnd   OtTloe    and    geodetic   surveys 201 

Land    reclamation,    aerial   photos   aid   in...  •889 

In    bonus    bill n4I0 

Levee     under     way     on     North     Sulphur 

River    nil  ."M 

Twenty  years   of   reclam.ition el 72 

Reclamation  Service,  dams,  core  walls  for*939 
Landis    award,    see    Labor.    Chicago. 
Landreth    process,    see    Sewage    Treatment. 
Landscape    gardening,     textbook     fWaugh).    117 
Lane.    E.    W..    on    flow    studies.    Tennessee 

.    River     letter.     113':.    see    also      610 

Lang.   P.   G..  Jr.,    on  Cooper's   loading  .-ide- 

.,   quale     letter    •.'•.78 

Language,    a    question    of e59.'> 

Lanphear.  R.  S..  on  lime  treatment  of  s-w- 
age  compared   with  direct  oxidation  e258,  576 

Large.     E      K..     biogr.anhy ^132 

Lath  and  shingles.  C.ilifomia  law  against  is 

defeated nl042 

Lath,    metal,    to  he   standardized n83I 

Metal.    Useless   weights   eliminated.  .  .nl094 

Varieties  to  be  reduced n731 

Latimer.     C.      A.,      on     small     dam     failure 
wrecks   large   residence  section,    Williman- 

sett.    Mass n^l21 

Latin      America,      closer      relations      with, 

through    engineering     e422 

New    fulde   for   business n996 
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Lavi-i     F,    on      band    watton"    Dlea    for    li- 

ifiisuw     le'tt''"  11'' 

Lawson.  L.  M..  on  draiuafre  ditches  for  Rio 

Grande    irrigratioii    iirojoct •571 

Laws,    foreisn.    ami   loiistruction   work    lA. 

J.    Wolfe  I     ■ 5r>'.) 

Layinsr   30in.   submeired  pipe   for   Norfolk 

water    works    (D.    A.    Decker    and    J.    O. 

MlUerl       *■■!«■! 

Leadership,    a    responsibility    of    e'^ioJi 

Laadite  joints,   see   Water   Snpply.   Pipe. 
Leakage  of  soil  eas  through  basin  floor.  .  .    uso 
Ledoux.    J     W.,    on    water    power    auxiliary 

to    steam     letter  .■Ititi 

Le^al    vs.    technical    opinion elMIi 

Ijee.  F.   B..   on  wroiifrly  devised  details  that 

cill    contractor's    profit     "805 

LEGISLATION 

Armv  pay  bill,   effect  on  eng-ineers nCSS 

Bonus  bill  amended    .  .  .  .n453.   corrcotion  4!ih 
California   law   aerainst    shingles   and    lath 

defeated     VL"  '  ■,■  '  ; ',,;'; 

Coal   profiteering  bill    groes   to   President .  nl  H.i 

Coal   price   bill   passes   Senate nl.'il 

Columbia    Btisin    project.    $100,000    voted 

for    study     "l"-" 

Federal     Water     Power     act.     see     Water 

Po  w  p  r . 

Flood-control,  hearings  postponed    n:!(iS 

Free     ports,     plan     rejected "'Jv'J 

Hydraulic-i     laboratory,     hearings     soon..n41'; 
Law  protecting  surface  over  mines  found 

unconstitutional     nl(l4ij 

Massachusetts       motor      vehicle      weight 

limit      •  ■  ■  ■  : ""■- ' 

Muscle  Shoals,  see  Muscle  Shoals. 
Pollution   of  coast   waters  by  oil.    mil   to 

comtrol      : • '"11 

Postage     on     publications,     lower,      pro- 
posed      :-■■•».;■■  ■.^"  ■,"■  ■    ".?o 

Postal  engineer  proposed  for  New  York.  .    n.JS 
Public     building     bill.  ................    n.'..!. 

Ransdell  bill   for  Federal  hydraulic  labo- 

Fjitorv  .,,..-.•••-••'*•■■ iio.-rf 

Reclamation   amendment    in   bonus   bill      n-lin 
River  .and  harbor  bill  passed.  .  ......  .  .  .n,)4,i 

South    Dakota,   state  ownership   of   water 

r^nwr^i-     dpfpntcd      111114 


Page 
Marion    Steam    Shovel    Co..    new    revolving 

shovel     ■. "!§n 

Marker  and  sander  for  concrete  paving.  .  .  .  '51^ 

nail   111   suKwij      "■      Marl    treated    mine    water o58 

Venturi  meters,   large '. ".7^     Marseilles   lock,    construction    methods    and^^^^ 

Loose    wheels    detected    by    track    device.. '305      jiii'rah.'F'.B 


Page 
Underground  railways  to  be  extended.  .  197 
Water  supply,  chemical  and  bacteriological 

examination,    book   review 488 

Deferrization   of  part   of   supply '-ST 


power   defeated    ,  ,„,, 

Standard  act    for  city  zoning  prepared.  .  .    480 

Water  powi^-.   Federal,    see  Water  Power. 
Lehigh  Univ.,   C.   R.  Richards  new  head     n'RVS 
Lehigh   Valley   R  R..    restores   piece   work ..  nb  .!• 
Leonard.    J.   W..    -Win's   Who   in    Engineer- 

ing."    book    rertew ■  •  •  •  ■  ■  •    -'^  ' 

Leroy,     Ohio,     water     supply.  .  small     iron- 
removal  plaant    (A.  E.   Kimberly) Sfc 

Leschen    &   Sons,    wire-rope    cutter ......    n  b.i.l 

Levees,     highway     location     near      (LA. 

Sumnerl     ■  ;  •  ■  • '^"'^^..12 

Level    and    transit,    cmbined.  ........  .n  .-"- 

Levy.   Dr.   E.   C.  heads   Amer.  Pub.   Health  ^^^^ 

Lew?s,°' J.  "l.,'  king   for 'a'  day .  , c'^oT 

Lewis.  J.  P.  Co..  wood  fiber  panels.  .  .  .  .  .  .  .n8ti. 

Lewis     N.    P..    working    on    city    plan    tor 
Boston     V  ■•  ■  •  ■  ■ " 

Licensing,     see    Engineers.    Licensing. 

Lift    locks,    see    Canals.  ,-   v.    /^    T> 

Lighting,   factoiw.  improved  dayhght    (<>.  !;•„., 
RichardsonI    -. ,  i"  '  - 

Lightning    follows    reinforcing    in    concrete 
highway     (C.    T.     Fisher)  ,-•■-,■ ?-5 

Lima.    Ohio,    sewage-works   deadlock...... 

Lime,  hydrated.    in   concrete.  ....  .  .  ■-■^" 

Lime,     standards     submitted     by     A.S.l.M. 
committee     • i;^'  '.' 

Linie-electrolytic  method    see)  Sewage  Treat- 
ment. 

Limnoria.    see   Marine    Borers. 

Lincoln.  Neb.,  capitol.  foundation  tests....    wib 

Lincoln  Highway,   ideal  section  begun  .....  n.i7, 

Lincoln  Memorial,  Wa.shiiigton,  DC  under-  ^^^_     ,„iuc.iu..    >,.     -.. >.„...^ 

pinning    memorial    terrace    and    ^pproacn  Machinery,       construction.       June       exports 

(Maj.  D.  L.  Weart)  .  ., ,.  . .- ■.  -f  l-^'_';,    !■"'  small     ' 

Lincoln 


LOS   .4JS'GLELES,    C.\L. 

Asks     bids    on    heavy    bascule n409 

Seeks    San    Joaquin    power    site nl65 

Sewage     relief c4Cl.     n4.'>3 

Sewers,    new    outfall    sewer    and    sewage- 
works   progress    1116 

Sewers,  thirty  miles  planned n80 

Stadium,  dragline  excavator  handles  earth 

IL.    A.    Palmer) '106 

Water   supply.    Aqueduct   breaks    repaired 

with    steel    pipe     n.j.lT 

Bonds   for    extension    voted n911 

Lost  time  in  construction,   see  Construction. 
Lott,  H.  C,  on  effect  of  alkali   on  concrete 
letter  577.  see   also    *64 

On    labor    in    Mesopotamia letter    670 

Louisiana,     drainage    and     irrigation     plant, 

combined     (A.    M.    Shaw) ^741 

Highways,    see   Highwa.vs,    Louisiana. 
Louisville.    Ky..     power    permit     sought    by 

city     n36 

Sewer  specifications  modified  for  contrac- 
tors. ...  e258,     '268,      (B.     L.     Parker) 
letter   491 
Louisville   &   Nashville   R.R..    bridges    to  be 

started    soon n4? 

Louisville  dam,    see   Ohio   River, 

Love.     G.    C.    on    determining     amount     of 

water  in   storage  by    graph '508 

On     acetylene     torch     melts     pipe     joint 

filler     'll'^ig 

Low,    E..    on    industrial    sites    and    transit 

facilities.  .,  .letter    855,    see    also    3'-I7 

On     inexpensive     method     of      mounting 

maps     11*27 

On   making    cur\'e    templets *71'2 

On   more  trouble   with    metric   compensa- 
tion     letter    ^87 

Lugs    welded    on     suspension    bridge    cable 
clamps   with  thermit  steel    897 

LUMBER    (see  also  LOGGING) 

Boxes,  amount  of  lumber  used  for 1109 

Demand    .grows     steadily nSfi4 

Industry  feels   strikes ii45'2 

Industry    in    good    condition    at    end    of 

192'3      nll43 

Industry     seeks     cars n41H 

Movement   expands   suddenly n.335 

Runaway     market     not     likely n54*3 

Salesmen)  study  lumber  at  Forest  Products 

Laboratory nODG 

Standardization.  ..  .n80.        n'H9.       n496. 

n631,   n675 
Trade  data,  manufacturers  would  supply,  nl'23 

■Varieties,    by    states 10'25 

Wood  fiber  panels  as  lumber  substitute.  .u863 
Lund,    A,    M..    and   P,    B,    Hill,    .sue    as    result 

of   alleg-ed  libel ii';50 

Luiidahl,    XI,    R..    on    making   separator   and 

diffuser   container 
Lyford.  W,  H.,  on  co-operation  between  rail 

"wavs    and    motor    trucks e913.    933 

Lviich   Const.    Co,    adds    to    executive    staff,  n538 


on  color  and  harmless  bacteria 
...    water    supplies.  ...  letter    6*24.     (J 
Feld)    letter  946.   see  also   380.  391 
On    "Sacramento"    aerator   nozzles ,,  letter  670 
Marshall,    Gen.    R.    C.    Jr..    says    improved 
equipment   will    cut   construction    wastes.  n907 
On  economy  and  efficiency  in  plant  selec- 
tion     n996 

Martin.    A.   J.,   on    danger   in    sewage    filter 

gas    letter  '450 

Maryland  buys   Havre  de  Grace  bridge.  .  .  .n950 

Mason.    C.    C.    biography     n*250 

Masonry   structures    and    foundations,    book 

review     487 

Massachusetts     highways,      see     Highways, 
Massachusetts. 

Motor    vehicle    weight    limit n627 

Mass.   Inst,  of  Technology,  new  head.e638,   *672 

Alumni   greet    President    Stratton nl091 

Public  health  courses   and  degrees 280 

Students'     aid    asked    in    solving    Boston 

problems     eSlS,     944 

Materials,   see  Construction   Materials. 
Mathematics,  six-place  tables,  book  review.    666 
Vector     calculus      with     applications      to 

physics,    book    review     852 

Maumee    River    dam.    collapsible,    planned ..  nJlOii 
McAdams.    W.    H.,    and    R.    E.    Wilson    on 
flow   of    fluids    through    commercial    pipe 

lines     ♦690 

Mattamuskeet.    see    Drainage. 

McAlpin.    G.    W..    on    piles    set    in    concrete 

to    avoid   inconvenient    driving •1128 

McCombs.  P..    on    setting   slope  slakes   with 
rod.    hand    level    and    tape.  ...  •30,3.     (G. 
F.    Webb)     letter    490. 
McCullough.  C.  B.,  on  old  suspension  bridge 

used    in    erecting    new    arch e727.    •7.30 

McDonald.  I.  F..   on  price   trend  since  1910 

and  what   future  may  hold n*8tJ 

McFarland,    C.    D.,    on    control    of    drainage   ■' 

wells,    Florida letter   824 

McGinn.  J.  H.,  on  traveling  bridge  crane  for 

sewer    construction    materials 138 

Mclniies.  F.  A.,  on  Boston  high-pressure  fire 

system     a47n 

On   winter  buying  of   pipe nSbl 

McKav,  J.  G.,  on  highway  finance ,  .a943 

McKeown    Bros.,    Inc.,    balanced   ventilating 

skylight .  • n«3o3 

McMurray   Co.    gets   concession   for  separat- 
ing oil   from   tar   sands ..,.,..    n.l7 

McSparren.   J.    A.,    Democratic   candidate   m    ^_^ 

Pennsylvania,    an   engineer ^*  ■  *  *,■  ■^■-•^' 

McVickers    Theater.    Chicago,    new    founda- 
tions   put    under    occupied   building.  ....•  i:>0 
McWane      precalked      joint      for      cast-iron^ 

pipe  ^.  ■  -  ■  ■-_■,:_■  v--:-;;/;™ "nl()2 

'.'.'.    115 
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Mears.    F.,    to    retain    commission. 
Mechanical  testing,  book  review .  .  . 
....„.,..,    o.,.,„.„.„.    „...,  Mechanics,   see  Labor.  *,,  „ 

blScks  '785      Meeker,    R,    I.,    on    return-flow    water_lrom 

''"^'^^-  •  •  • ■    '"'^  irrigation   developments e89,    10;i    (R. 

FoUansbee)    letter  670 
Memorial,   war.  see   Kansas  City, 
Memphis.    Tenn..    water   supply,    bids   to    ««        ., 

taken     ■•  -, tna 

Filtered  well   water  recommended.......    onn 

Merchants'     Assn.,     New     York,     to     honor^^^^ 
-cieii  is         ' 'I'abor    costs     and     conditions 


M 


M.. 


gineering,    Cornell . 


new    dean,    electrical    en-^ 


n'Ofl', 


Lincoln.    R<    W.,    on    some   questions    as    to 

Oregon    City    Arch ■^'"'fl   l''' 

Linde  Air  Products  Co..  metal  dump  bodies 

repaired  by  oxyacctylene - ni"-'.) 

Lindley.      E.      S.,      ou      hydraulic      punip 

formulas    ''""'','  Mfi- 

-Liiik-Belt   Co.,    crawler  crane    .  .-.w "  i',i' 

Lippineott.   J.    B.,    on   licensing.  ....  y    .  ■■■    *'" 
On  maximum  flood  discharges  in  Hawaii,    -i" 
Liquid    pressure    r.nd    coal    bin    design,    see  ■ 

Coal  Bins  ^  _„  .         i.     . 

Litter,   F.  J.,   on   dismantling  150-ton  shear 

legs    in    Havana    harbor .;',•■ 

Little   Rock.   Ark.,   see   Arkansas   eapitol.        ^ 

Liverpool  harbor   ex*ensi.  n •    s? 

Living  cost  changes  «'  ..■:.•    "]v:)i 

Lii-ing.     standard     c     ,■  •  i  ■  • '  V  ' ; '  ' 

LloTd.     W.    F..    or       jw-head    hydro-electric 

plant.    84.000   1  j      Norway.  .  .  .  ;  ■  •  ■    »'^'' 

Loader,  bucket.  c,erating  range  widened  by^ 

motor-truck     .nounting. ■.•  i '    I! 

Elevating,   po\Ter-driven    and  mounted  on^ 

tractor     '^'Mtt 

New     type "  *'"' 

Locating.    s">    Railwa.vs.   Locating.  .  „ 

'och   R-.vrn   dam.   Baltimore.   Md.,   raising-  ■-" 

Lo'kett,     A.     M.,     biography .,.,...    »<•> 

LocKiiort.     III.,     man-hour     cost     of     hea\> 

paving     IC.    E.    De    Leuw) 

.jOcks.    lift,    see  Canals. 

Locomotives,    see    Railways,    Locomotives. 

Loerging.   railways,   economics   pf ,  .  .  .cfios.^   ;"• 

Railroad,  heavy  trestlework ■  ■    'J/,'^ 

Trucks  a  menace  to   Washington  roads 
Wheel,      all-steel,      hauled      by 

tractor     

(See  also  Lumber). 

LONDON  ,j„3 

Belt     raUway     planned, rf,;;mV.'«'"  200 

Bridge,  new,  to  be  built  across  Tliamcs,  .    ~o" 
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n:i70 
wlcr 
.  ..n'677 


MacDonald,  T.  H..  on  reduction  of  asphalt 

gi-adeg     "g.31 

Returns    from     West     nd  -O 

MacGregor,    R.   A.,    on   aspnyxiation  by   gas 

in  sewer  manholes    letter  577 

On     reduction    of    asphalt    grades n632 

uiery,       construction.       June       exports 

mall     "■l-'J 

Little  exported  in   May    n'ilO 

Macintyre.    R.    W.,    on    wire-mesh     fencing 

helps  to  check  erosion letter  1086. 

see  also  884. 
Magnetic  device  aids  blacksmith  in  quench- 

ing    drill    steel     •  •  ■  •  •  n«909 

Mail.     E.    F.,     on    Illinois    drainage    works 

involvg   river    control 'ISa 

Main,  gas,  see  Gas  Mavi. 
Mains,   see  Water  Supply.  Pipe. 
Maintenance  engineering  in  large  maustrial 

plants   (S.  I.  Bird) 1|0B 

"Majestic."    docking    in    Boston esu7 

Making  of  definitions . eai 

Malaria,  "man-made."  m  road  construction.      17 

Male,    C.    T,.    biography ,,,.....  '719 

Mallalieu    W.  E,.  on  shmgles  and  conflagra- 
tion hazard.  .  .  .letter,  with  editorial  com- 
ment.   *201,  . 
Manchester.    Eng,.    concrete    roads    100    ft, 

wide    •,•■•.•'■  '.'i.*  ■■  'i- 

Manganese    and    carbon     and    streneth     or 

steel     

Manhole,   see  Sewers. 

Manning's   formula,   see  Hydraulics 

Maps    air  photos  as  plane-table  sheets   (Maj 

H.  C,  Fiskc)    ;•'.:••  '/o 

Citv  mapping,  efficiency  in  production   (S. 

M.   Cotten) e'297.    :ni 

More   and   better  tlcmiindeci ........  ....    0.>4 

Mounting,  inexpensive  method   (E.  Low). 

medal n34 


Mesopotamia,     labor    costs     ann     couu.i.u..=. 

IH     C.    Lott) 1<'1*'''     6,0 

Metal    flume,    see    Flumes 

Metal  lath,  see  Lath,  metal. 

Metal   mines,  cement   gun   in ';;•> 

^)>^    (?!S's!uiply:  see  Water  Sup^iy.'Mete™, 
Metric   compensation,    see   Railways.    Curves. 
Metric   system    for   engineers,    book   review.  48S 
Mexican    border,    inoposed    road    would    m-, 

vdlve     treaty i""» 

Mexico,  power  project.  Mexico-U.  S..  permit^  _^^ 

sought -'^'tl' 

Mexico  City,  water  famine  causes  nots. 
Mexico-New     Mexico      railroad     application^ 

Mi-xico-VeVa' '  Crui' '  Vailw-aV    'to     electrify 

section  n04K 

Miami   Trailer  Co.,  hopper  body  trailer  ior 

y„iA     .inrl     street     work "    ''O** 


. . n760 
.  .  n9!IO 


.n94S 


Marconi.     G..     gets    Fritz 
JIABINE   BORERS 

Fighting 


.e9l3 


wild    and    street    work... 
Miami  Valley,    appraisal  of  flood  protection 

benefits    and    damages ''*-'■. i  inn 

Work   completed ■  /^"" 

Michigan,      liability     law     covers     typhoid 

fever  nvlH 

Motorized'  laboratory    for'   summer   resort 

sanitation     work c-in 

Mich.   Central   to  build   new   Niagara   gorge 

bridge    ■  ■    "' i'ri 

119     Mich     State   Good   Ro.ids   Assn.   to  meet    ..n»..8 
Michigan  Univ.  highway  fellowships  n251    nll.i.> 
784  Highway  engineering  short  course,  inter- 

est  grows   '...'s 

Military    Engineers    at    ball    game n.Jb^ 

Nomination     n"''? 

Milk     ot     human     kindness '■'^ 

Miller.  J.  O..  sec  Decker.  D    A  . 

Miller  R  P ,  on  brickwork  from  btulduisr 
stronger  th.an  laboratoo'  analysis.... 
•.354.    (L.  G.  Hall)    letter  .533.  _ 

Milwaukee,   concrete  alley  paving  practice.  .    UJO 
Humboldt     St.     bridge     coll.npse      iC.     S. 
Stewart) ...  .^238.     (G.     H.     Pegram) 
letter  407. 
Steamship  dock    and    warehouse 


•941 


•322 


?ofeSf  woods  •s'u'gg'eit'cd  \C.  'kooy  K  IcUer  620      M:Uw.aukee  Concret^e  Mixer  Co.    mixer  com_-..^^ 
Greenheart    as   resistant    (C.   J.    Bmbrec  Mi?wk„kce    Coimtv.     Wis .    to    build    main        _ 


"•6i'9'  see   also   628,    (W,   G.   Atwood) 

letter     ■ 

Limnoria,    a    close-up    of 

Progress    in    investigation 


714 
'889 
475 


MifwauUcc    Count.v,     Wis.,    to    build    mail. 

sewer    s.vstem      .^o*! 

Mine  disaster.  Argonaut 7._i* 

Mine    water,    marl    treated ■>•"> 
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Page 
Miiu'^.  coal,  see  Coal.  „. 

Mines,    melal.    cement   eaa    in.. -jnui 

Milmeaiiolis    plane    anolher    bridge .niuoo 

Minnieota.       forest       flres.      cngineere      to 
control     „.■•■■.••• 

Hii.-hwa>s.    see    Hiehways.    Minnesota. 
MiBsii'sippi      River     bridge     at      St.      Paul 

planned ■■  ■  '"'•''' 

Mississippi    River,     floods,     amateur     river 

control     • fJJ" 

Lower    Hood    outlet    proposed nJlJa 

Highways,   see   Highways.    Maryland. 

Tcrniin:ils.     rivcr-andrai!.    new.........      1» 

Missouri   hlk-hways,   see  Highways.   iMlssourl. 
Missouri  Kans.is     waterworks     t.ix     Inaly..    OIJ 
Missouri.    Kansas    4    Texas    Ry..    section    to 

^-    eliotnlled     "p^S 

iSiproTt ment s    announced     "Jr3. 

Shn-vcporl   division   sold   at   auction.  ..  .nll34 
Mitchell.  H.  C.  on  two  hints   for  city  su'- 
veying      ,■:***; 

On  valiio  of  geodetic  control  in  city  but- 

vey    work ■  •  •  ■  Lzf^^-    l"! 

Mixers   ;iiid   mixing,   see  Concreting.  Mixers 

and    Mixing. 
Mixing  chambers,   see  Hydraulics. 
Miiilils.     concrete     dams,     show     types     and 

rusts '■'■* 

Moilils    use  of.   in  civil  engineering  instruc- 

lion     (J.    T.    Thompson)... i,niA 

MiKhnc  Mfg.  Co..   Spirex   radiator n^V*" 

Motlal   Tunnel    IW.  W.  De  Berard) oS^ 

Bid    askiil    on • "sS 

Board   ol   engineers   appointed n04 

Colorado    Supreme    Court     upholds    com- 
mission      **  irtK 

Dixision    favorable    "reS 

Delayed    by    suit ■  .  ■  •  •"*?? 

Di-nver  wants  local  engineer  as  chief.  .  .nl044 
Molther,   K.   R..   on  plotting  transit  lines  by 

natural   tangents   and   ('o-tangents "lOJ* 

Moments.    Iwnding.    see    Bending    Moments. 

M(mcv.     sear.h     lor     sUibilily c681 

Montana  highways,  see  Hichwajs.  Montana. 
Montgomery.  J.,  on  design  of  storm  sewer 

and  Hood  gate.  Wichita  Falls.  Tex 'aSO 

Montreal,      port      improvement      plans      ap- 

proved     n  J  Ml 

Moodv.    L.    F.,    review    of    "Turbinen    und 

\V;isserKratt     Aiilagen"     ( Holl) 003 

Morns   Canal   controversy   ended ny90 

Mo.<>H)w,     Russia,     activated-sludge     experi- 

mints      (S.     Stroganoff) e216.     345 

Mos((uilo     conference      n902 

Motor,    larger,   in  excavator  and   loader.  ...  n*85 

MOTOR     VEHICLES 

Accidents   and   the  engineer e775.   nflO 

Accidents,    fatal,    increase nsiu 

Auto   unseals  bridge "«o.? 

British  tax  change  considered vH^ 

Competition  with  railroads elOoa 

Concrete      mixer      combined      with     Ford 

truck     , n«584 

Co-operation  between  railroads  and  motor 

trucks    |W.    H.    Lytord) e913.    03.) 

Effect    on    roads.    50ton.    two-wheel    load. 

Pittsburg,    Cal egg 

Ixiads.  in  Massachusetts ^^o 

Overloading,    inspectors    reduce 699 

M.%s»:i<husctt3   law    limits   weights ....  n637 
Motor  truck  tractive  resistances  (A.  R. 

Agg)    -981 

Overloading,  etc..   to   be  discussed ....  n8o8 

Quebec   restricts    weights n351 

October    motortruck     production     shows 

increase     n9,'j4 

Output,  11   months,  2.344,000 nl093 

Pressure     intensity     of     truck     tires     on 

asphalt    tested  at   Detroit 'r>i>8 

Producer  gas  used  as  fuel  in  England.  .n*861 

Registration     increases n538 

Road    maintenance    truck *584 

Scale,     portable,     weighs     trucks     without 

Jacking     n*767 

Tractors,  belter  than  teams  in  river  bank 

protection    "VIO 

Improved     n*955 

Trailer,  hopper  body,  for  road  and  street 

work     n*863 

New       models       have       roller-bearing 

hubs     n*4i)7 

Kubln-r-tired.    speeds    mo<»e    of    steam 

shovel    n*1095 

Semi-trailer  hauls  18-lon  loads n*541 

Transport       on       Federal-aid       hiRhways 

studied n36 

Trucks :  ~ 

Demountable   body,    in    England 246 

For  road  building n*2B3 

Heavy.    iise<l    to    build    up   high    stoek- 

piles    (H.   B.   Jay) '139 

Heavy  duly,   new  model n*72.'J 

Job-made  tool  controls  door  for  spread- 
ing   stone    •141 

One-ton.   dump  body   for n*307 

Onlpul..     Sept.     exceeds     1B21 n765 

Spe<*lally     equipped,     for     electric     lin- 

npair      n*1141 

Truck    with    sleel-flange<l    wheels    used 

to  move  concn-le  mixer •.'>10 

Turntable    for    road    construction n'lS.'i 

Use   111   railway    work    1037 

Molorlzeil    laborator>-.    sec    Sanitation. 

Use  In  railway  work 1087 

Mount    Everest    name<l    for    iiiL-itn...r e2 

Moving    pictures,    se*"    I  ■  'ms. 

Moving    a   town,    sec    J*  :i. 

Mu.klc.lon.      H       B  .      i  ralnf.all      In 

^loiMhim    Alberta letter  287 

Multiple  arch  d.-uns.  see  Dams. 

Mundy.     J.     S     Co.,     hoisting     engine*    for 

J.ip.an      n733 

Hoisting  enirinefl  with  now   features.  ...  n*767 
Murray.     W.     S..     charges     nrainst     Ontario 
Hydro  Electric  Power  Commission,    latter 
roplies     443 


Bair« 

Munic.    Iniprovemenl   Soc.    see    Amer.    Soc. 

for    Mimic     Improvements.  .  .      i 

Municipal    Lea^e.    see   National    Municipal 

Municipal   ownership,  etc..  see  Cities. 

.MISCLE  SHO.VI.S 

Advocates    of    Ford    offer   seek    vote n49:t 

Alabama  Power  Co.  lease  renewed ......  nO .  1 

Appropriation.       Senate      acc-epts      House  ^^^ 

ForiT™ft<T'favored'  by'  Senate   commitW  ^ 

minority     "'ig-    "rSn 

Ford    offer    rejected     eSB.     nl-U 

Ford    offer    summed    up ^^g 

More    money    for "J,. 

New    bill    inlroduced. ■  •  •  -"Von 

Water    power,    not    fertilizer ......  eS9.    nl.,0 

Wilson     d;iq).     cofferdam    No.     ".     com- 
pleted     "  3°8 

Work     progresses     nn_j 

Museum,       enginecrinc.       at       Washington 
planned    n204.    e316 


N 


Nabacles.    Br.    Guiana,    water  works,    unique   ,381 
Nails    metal  collar  makes  pulling  easy.  .  .n'lliao 
Narrows,    see    New    York   City.    Narrows. 
Nat'l.   Assn.   of  Railroad   and  Utilities  Com- 
missioners,   meeting     ,-••;.■  -.•"^''S 

Nat'l   Carbon    Co,,    dry  batteries   for   blast- 

ing     "^"9" 

Natl    Board    for  Jurisdictional    Awards,    see 

Labor,  Building.  .     .    ,         „„„ 

Nat'l  Coal  Assn  suggests  lines  of  study.  .nPO"; 
Nat'l  Crushed  Slone  Assn.  to  meet .  .  n76o.  n907 
National    Drainage  Congress  in   September.  .  nl63 

Engineci-s    elected    oilicers nti(4 

Future  of    I  J.  W.  Dappert) letter  900 

National   forests,    see   Forests. 

Nat'l    Highway   Trallic  Assn   to   meet n8;)8 

Nail    Lunilxr    Mfrs.    Assn.,    would    supply 

data    to    iiublic nl23 

Nat'l    Municipal     League,    meeting n948 

Prizes    oftered    for    essays n931 

Nat'l  Paving  Brick  Mfrs.  Assn.,  to  meet..n907 

Duff,   E,  E,  Jr..  new  secretary n493 

National      Research      Council,      meeting      of 

Advisory       Board        on       Highway        Re- 
search     c913,    a943 

Nat'l    Rivers    and    Harbors    Congress n858 

Nat't     Safety     Council     meeting n251 

National    societies,    see    Societies. 

Nat'l    Steel    Fabric    Co..    paper-backed    wire 

fabric  for  stucco  work nl094 

Nat'l    Steel     Pabricalion    Ass'n,     to     discuss 

stresses      . n859 

Now    .\nier.    Institute    of    Steel    Construc- 
tion       n953 

Nat'l  Tube  Co..  fellowship  lor  steel  pipe  re- 
search     nl04S 

Navigable   waters  in   water  power  act 985 

Nebraska    Capital,     foundation     tests "H06 

Nebraska        highways,         seo         Highways, 

Nebraska, 
Negligence,     criminal,     hard     to     prove.... 

c'3ir>,    n-248,    (F.   W.   J.ames)    letter   337. 
Nelson.     H.     M.,     on    tests    on     molding     of 

concrete   under   pressure *21 

Nelson.    N.    P..    Iron    Works,    wagon    loader 

with  self-feeding  arm n*997 

Net,   see   Safely. 

Newark.    N.  J.,   retains  Staniford  in   bridge 

case     n719 

Newark,   Ohio,   water  treatment,  excess  dose 

thickeners     and    carbonation 243 

Newark    Bay   bridge    case e90.    e433,   n454 

Port   Authority  still   opposed nll3.> 

Newberry.   Dr.  S.  B..  obituary •104S 

New    Bedford.    Mass..    water    supply,    leadite 

joints     ,and     machines     for     pipe     laving 

IS,     H,     Ta.vlor) a480 

New     Brunswick,     Can.,     changes     rulo    of 

road     n903 

Newburyport,  Mass.,  bridge,  reconstructed.  . 

e960.   '973 

Newell,  J.  P..  on  determination  of  rail  wear 

for    valuation    purposes.  ...  •310,    (R.    B. 

Rifenberick)    letter  491. 
New    England    Power   Co..    6500-hp.    plant. 

Searsburg,  VI..  building  (J.  A.  Garrod) . '1017 
New   England  Water  Works  Assu.,   abstr.act3 

of   papers    479 

Newhall.  W.  B..  on  testing  hollow  buililing- 

tile •SOe.      (Prof.    J.     H.     Griffith) 

letter  714. 

Convention     n373.    n494 

New  Jersey,    highways,    see  Highways,   New 
Jersey. 

License    now     required n38 

Northern,     water    supply.     Great     Notcli 

tunnel  bids  opened n71S 

New  Jersey  Sanitary  Assn.,  meeting n093 

New     Mexico  Mexico     railroad,     application 

filed     n948 

New    Orleans    Army   base,    wharfhoiise '  flre 

V    V-  r    •.    ^}"'V  ■■■■■■■  •  ■    nr.So,    er>45.     •SSS 

>.  Y.  Central,  wins  suit  with  citv  over  west 

side  tracks   '  nr'3 

NEW   YORK    CITY 

Brooklyn       Bridge.       closed       to       motor 

traffic  .  . e47.  n80.  el71,  n204 

Two  cables  shift  on  saddles.  .  .  n''04 

n.lgei      tor      1923.      over     »353.000ld6d    ' 
adopted    _nqn 

Easl    Klver.    see   East    River  

>arrows,    appropriation   of   J.^SO.OOO    for 

tunnel      q. 

Bids   on    tunnel   opened   Nov' '2 n7«i 

Contract     for     sinking     tunnel     "shafi 

Stan     announced      n305 
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Piers,      shipping,      at     Slaplelon.     Slaten 

Island    e959 

Port,    bill    signed    by    Pres,    Harding n35 

Control,    iiossibililies    of    e594 

Postal    engineer    proposed    in    bill n38 

Rainfall,    record,    m    June.    l&'Z'Z n36 

Terminal    report,    what    of?....e728.    see 

also    •59. 
Transit : 

Bus    service,     regular,     proposed n33X 

East    River    ledge,    removing    (Col.    B. 

Burr  I     ..•102X 

Mayor  Hylan's  plan    n871 

Merchants'    Assn.    to    study    plans n671 

Subway    accidents.     (R.    Ridgway)  .  .  .  . 
e397.  33.'):   also  e3T.  n.SO.  n304. 
Water     supp4y.     Catskill      Aqueduct,      .an 

example     for    posterity el 

New  York  Port  authority,  complaint  against 

railroads    el054.    nl089 

Seeks  aid  of  1.  C.  C el054,  nl089 

Still   opposes   Newark   Bay   bridge nll36 

New  York  Railroad  Club.  50th  anniversary. 

nl091 

New    Y'ork    Section.    Am.    Soc.    C.    E.,    see 
Am     Soc.   C.   E. 

New   York   Slate,   arbitration   court n291 

Building  codes  to  be  standardized.  .e216.  n260 
New  Y'ork   Stale  Assn.   of  Builders  to  meet 

in  Jan n908 

New    York    Stale    Industrial    Conference    to 

discuss    waste    n858 

Niagara   power   system,   heavy   demands  on .  n960 
Niagara   Falls,    Mich.   Central    to   build    new 

gorge    bridge     nll36 

Niagara    River   bridge    opposed. nl20 

Nimmo.       W..       on       Tasmanian       concrete 

flume    letter    •366 

Nipigon.   see   Ontario. 

No     thoroughfare e423,     n454 

Noetzli,   F.    A.,    on    arch   dam.    temperature 
changes      and      deflection      measurements 

•930.      letlens      1088 

Norfolk.    Va  ,    water    supply,    l.ayinei   30-in. 
submerged   pipe    (D.   A.   Decker   and  J.  O. 

Miller)     »3»3 

North     Carolina    highways,     see     Highways, 

North    Cirolina. 
North  Carolina  Section,  Amer.  Water  Works 
A.ssn,,    convention n369,    n951 

North  Platte  branch,  see  Union  Pac. 
North  Sulphur   River,    levee  un-.ter    way...nll34 
Northwest,    logging   railway    practice. e868.    ^879 
Northwest    Eng.    Co..    new    gas   shovel.  ...  n^207 
Norwalk    Iron    Works,    air    compressor    for 

small    installations     n^85 

Norway,      low-head,      hydro-electric      plant. 

84.000    hp.     (W.    F.    Floyd) •873 

Notes    from    intemiounlain    country    (W.   W. 

De    Berard) •473    •530 

November,    contracts   11  ci-    heavier  than  in 

1921    n998 

Shows  production  gains n^l096 

Nozzle,    aerator,    see    Water    Treatment. 
Nozzles        self-propelling.         for        cleaning 

sewers      n»965 

Nozzles       sewage       sprinkling        (R.       B. ) 

Wiley)     letter    119 
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Borden.  H.  P.,  720:  Bridge.  A.  G..  496; 
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Carlson.    G..    539;    Ch,alfant.    J.    G..    456: 
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Cole.  J    N..   730:   Condron.  J.  B..   392; 
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,536:   Dickson.  G..  904:   Douglas.  A.  C. 
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Edes.    W.    C.    37;    Evans,    J,    W.,    124 
Falley,   C.    B..   581;    Fritz    Randolph.    Dr. 

B.,    764;    Follinger,   H.  C.   583 
Garret.    W.    C,    292;    Getty.    H.,     1046; 

Greene.    G.    S..    Jr.,     1138:    Griggs,    J., 

1093 
Haines.   H.   S.,    84;   Hanson,   A.   P.,   373; 

H.TJTis.     A.     L..     3,52;     Harrison,     G., 

300:    Hatfield,    Ma).    S.   P.,  764;    HoU- 

worlhy.  J.  O..  303:  Howald.  H.,  1138; 

Hull.    .    M.,    39 
Johnson.  A.  L..   3.53.    •290 

Kennedy.    D.    B,    704;    Kennedy,    J..    332: 

King.    T.,    031 
Loveland.  C.  P..   720 
Mack,    F.    D..    134:    Mason.    E.    P.,    333: 

McCaml,  T.  H..  764;  Miller,  F.  R..  495; 

Moore.    R,.    164:    Morgan,    E.    R..    292; 

Morris.  J.  W..   100:   Murr.ay.  J.  N..  994 
Newberry,    Dr.    S,    B.,    '1048 
Palmer,    J,    P.,    860:    Powell.   R.   W,,   456; 

Preston,    C,    A..    075;    Probasco.    S.    K.. 

333 

Raleigh.  B.  N..  206;  Reavy.  J.,  1046; 
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Sarr,   F.    W.,    858:    SatUrlec.   G.  J..    373; 
Si-hmuit.    W.    H.,    58'J.    Shea.    T„    352; 
Shoemaker,  J.   E.,   84;   Smythe.   W.  E., 
liTj;    Stevens,   H.  E..   83;   Strother.   W. 
A..   SliO 
Ta.vlor.    E.    B..   58i.   07.i:    Taylor,    E.   H.. 
800;    Taylor.    F.    S.,    113H;    Thompson. 
C.    C.    582;    Thompson.    W.    A.,    20(i; 
Timbrell,    A.,    liil 
Uhler.  Col,  W,  D.,  e727,    •7(!1 
Wasoner.     L.,     160;     Washburn.     F.     S.. 
l!31;    Watson.    W.    B.,    ,373:    Wells,    F. 
A..    U)4li;    Wood.    W.   E.,    •991 
Zimmerman.   C.    1092 
Odors  anil  tastes  in  water,  see  Water  Treat- 
ment. 
Odors  and  their  travel  habits    (Parker),  re- 
view   by   K.   S.    Weston    lOM 

Office    and   job.    hints    from,    see    Prom   job 

and   office. 
OfHi-e  buildings,   see  Buildings. 
Ogden.    Ut.ah.    engineering    in     (W.    W.    De 

Berard     '383 

New     rules     for     building     peimits     and 

plans     n903 

Water  supply,  cast  iron   pipe   to  be   used 
for    first     time     IC.     E.     Painter).... 
letter,  with  editorial  comment.  533 
Ohio    highways,    see   Highways.    Ohio. 
Ohio    wat<'r    purification    plant    operators    to 

meet     "850 

.\dopt    high    standards n9»2 

Ohio-Mississippi  route,  8.500-ton  steel  cargo 

shipped    nioai 

Ohio    River,    ctimpanj*    organized    to   handle 

traffic    n3li 

Louisville   dam.   hearing  date  Jan.  22..nll37 

Improvement     progresses nl091 

Ohio  State  University  8t.idium.e637.  'OiO.   '882 
Oil  on  beaches,   see  Beaches. 

Oil.   Canada   to   bum    for   heat n538 

Oil     from    tar    sands,    McMurrty    Co.    gets 

concession     n37 

Oil    wells,     salt     water    in.     affects    asphalt 

price.*      n498 

O.    K.    Clutch    &    Mach.    Co..    double-drum 

hoist    with    gasoline   engine    n*584 

Oklahoma  Soc.   of   Engineers  joins   A.  A.  E. 

nl043 

Omaha    water    supply,    filters    rapid,    of    50 

m.g.d.    begun     n202 

Ontario.    .'Vbitibi    power   to   be   reserved   for 

future   use    n329 

Hvdro-Electric  Inquiry  Commission,  report 

on    Nipigon     n950 

Replies    to    Murray    charges 443 

License    board    organized n637 

Open-shop  rule,  Washington  building.  Cham- 
ber   of    Commerce n958 

Open-top  cars,   see   Railways,   Cars. 

Optimism  at  Indianapolis    ellOO 

Oregon,    engineers,   one    in    1.000 624 

Highways    see  Highways.  Oregon. 

State  engineer  gets  water  superintendent's 

job     n990 

Oregon   City    bridge,    see    Willamette   River. 
Orenstem  &  Koppel.  German  firm  to  resume. 

although    business    was   sold n331 

O'Rourke.    J.    E..   on   driving   concrete-block 

sewer  tunnel  by  shield •174 

Orton     &     Steinbrenner,     crane    and     shovel 

combined     n*497 

Osborn.  K.  H.,  on  licensing: 61fi 

Osgood    Co..    revolving    shovel n^.585 

Outline  of  science,  book  review 115. 

666.    1083 

Owens.  J.  M.,  on  steep  street  grades  in  San 

Francisco    letter  SOS 

On   too   many   asphalt   grades letter  855 

Ownership,    public,    opposed   in    France    and 

Italy     e822 

Oxyacelylene    process    repairs    metal    dump 
bodies    nl095 

P 

Paaswell.  G.,  on  new  studies  of  stress  dis- 
tribution   in  irreg-ular   members 194 

On  volumes  at  jack-areh  exoins •lO'^i 

Review  of   "Theory  of  General  Relativity 

and   the   En§rineer" lOS'l 

Re\''iew    of    'Vector    Calculus    With    Ap- 

plioatione     fo     Physics" 85" 

Paoifio     Coast      hisrhways.      see     Highways. 
Pacifi<^  Coast, 

Pacific  Coast   shipping:  piers,   wide 

el054.    "lOfi-: 

Pacific    Fruit    Express    Co..    oar-ioingr    plant .  •fi.'>7 
Pacific     Great     Eastern     Ry..     abandonment 

advised "-^2? 

.Pacific  Highway,   part    paved   27    ft.    wide.  .n3(l 
Paving-  nears    completion    in    Washington .  n.>3fe 
Painter.  C.   E..   on   cast-iron  pipe   to  be  used 
in    O&den.    Utah,    water    works    first    time 
....letter,    with    editorial   comment.    n.'U 
On    meters   and   master    meters    on   water 

works   letter  10»  i 

PaintiniT  g-alvanized  sheets  (F.  H.  Thomson) 
....letter  759.  (F.  G.  Breyer)  letter 
901.  (H.  Carlton)  letter  947.  (Chees- 
man-Elliot    Co..    Inc..    by  F.   P.    Chees- 

man)     letter    1038 

Hig-hway   bridges,    saves    money ■  ■  ■    1^2 

Spray,    tried    on    bridges 'rj 

Palestine  railway  system   efiRcient •>"" 

River    beds    lowered    by    floods     (P.    w. 

Etke.'i)     letter   Mlg 

Palmer.  H,  K..  on  culvert  form  of  sand.  .  .  .'IJo 
Palmer.  L.  A.,  on  draeline  excavator  bandies 

earth    on    Los    Angeles   stadium •IHo 

Panama  Canal,    capacity   ample   for  at    least 

years     fj.    K,    Baxter) e6;J8.    •G48 

Locks  greenheart  as  teredo  resistant  (C. 
J.  Embree)  .  .  .  •619.  see  also  6ti6. 
(W.  G.    Atwood)    letter  714  ^ 

Shipping   in    Sept '"** 
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Pangborn  Corp..  portable  sand-blast  outfit. 

n*997 

P.iraffin  and  poisons   for  wood   preservation  491 

Pardoe.  Prof.  W.  S..  on  losses  in  6-in. 
tiultorfly  valve  vary  materiallV  with 
velocity      ^gS 

Pans-Orleans  Ry.,  part  of  line  to  be  elec- 
tnfied     n36 

Park.   Prof.    C.    W..    on    English    now    esta- 

lished   in    engineering    courses 403 

Review    of     "Technical     Exposition".  .  .  .    851 

Parker.  B.  L..  on  Louisville  sewer  speci- 
fications     letter  401 

Parsons.  W.  B.,  now  brigadier  general.  .  .  .n»163 

Party  wall,  damage  due  to.  held  not  re- 
coverable         920 

Patches,    welded,    see    Welding. 

PATENTS 

Concrete     chute,     infringement     denied     in 

Callahan   case el29.   nl62 

Design  or  invention  again el29.  nl62 

Inter-bureau,    policy   being   evolved.  ....  .  n857 

Surbaugh    hand    shovel,    upheld n584 

Warren    Eros.    Co.    wins   paving    suit.  .  .  .n718 

Paving,   street,   see  Cities.  Streets. 

Pawling  &  Harnischfeger.  gasoline  hoist  for 
double     elevator     work n*83 

Pay,   see  Engineers.   Pay. 

Pay-roll     and    time    forms,    arrangement    of 

iW,     N.     Connor) 140 

Pearse.  L..  on  sewage-treatment  progress  in 
Chicago   Sanitary   District el007,    •lOOS 

Pegram,  G.  H.,  on  teachings  of  bridge  fail- 
ures     letter   407 

Peking,   China,  street  sprinkling 1072 

Pennsylvania,    gubernatorial  candidates   both 

affiliated   with    engineering e257 

Highways,    see    Highways.    Pennsylvania. 

Penn.    R.R.,    concrete-miit   roundhouses.  .  .  .'110 
Detroit    plan.    Council    delays    approval .  .    n34 

Clear    roadl   for n248 

Jersey    City    trainshed    dismantled •270 

Penote  Co.,  concrete  buggj-  with  pneumatic 

tires     n*293 

New    trench    excavator n*497 

Permanence,    buildng   for    ellOO 

Peterson.  H.  G..  on  semi -removable  centers 
for    concrete    bridge    arches *142 

PHILADELPHIA 

Asphalt    pavinR     experiment     (J.    Adler) 

eoOl,  521 

Bonds  sold  by  city n203 

Bridge  to  Camden,  see  Bridges.  Phlla.- 
Caraden. 

Broad    St.   subway   urged n537 

Building    floors  fall   during   construction .  nl21 
Exposition,    Senate.    U.    S.,    passes   resolu- 
tion      nl63 

Garbage    disposal,    award    made    lor   280- 
ton     incinerator n71fi 

Fund   for  part  of  city  provided n290 

Phila.    Building    Congress    organized n368 

Phillips.  H.,  estate  sues  Phoenix.  Ariz.,  for 

his   death n579 

Phoenix.   Ariz.,   sanitary   sewers,    studies   of 

discharge     (S.    M.    Cotten) '837 

Sued   for  engineers   death n679 

Photo  and  plan  of  house  on  same  print.  .  .  .*  902 

Photos,  air.   see  Air  Photos. 

Piers,  bridge,   see  Bridges. 

Piers,    high,    of    railway   viaduct   braced    by 

trusses  of  main  span '432 

Pier,   shipping,   another  lesscJn  for  designers 

(A.  M.  Shaw)    e545.  '355 

Built  to  order e959 

Piles     for     Ta<roma     pier     covered     with 

gunite     .  t •739 

Special    formwork    for     (S.    Kent) '344 

Wide,  on  the  Pacific el054.  •10Q2 

Pigeons,    see  Carrier   Pigeons. 

PILES 

Concrete,  pulled  at  Galveston  Cause- 
way       •750 

Creosoted.  bark  left  on  underground 
part     159 

Cutoff  saw  on  carriage  extending  from 
scow      •803 

Driven  near  existing  structures  (C.  P. 
Harts)    letter  988 

Driver  slides  on  two  erreased  poles  (W. 
K.  Cresson)  .  .  . -•895,  (C.  F.  Harte) 
letter  988 

Fir.    Tacoraa    pier,    coated    with    gunite.  •739 

Jetting  into  place,  limber  serves  as  line 
and  grade    •14.5 

Piledriving,    responsibility   for  damage.  .  .1119 

Piles  set  in  concrete  to  avoid  inconvenient 
driving    (G.  W.  McAlpin)    •IISS 

Precast  concrete,  hiindling  and  driving  in 
railway    work     89rt 

Record  in  driving 130 

Piiichot,    G..    affiliated     with    engineering.  .  e257 
Pins  or  shafts,  bendine  moments  determined 

graphically     (A.     W.     Winslow) •568 

PIPE 

Buvers   will   share     in     savings     through 

winter  buying   (T.  F.  Wolfe) n995 

Cast-iron,     centrifugal    process    shown    in 

movie      n923 

Joint    filler   melted    by    acetylene   torch 

(G.   C.  Love)    -ll^O 

Makers  decry  seasonal  buying,  etc. 
n675.  e682.  n72l.  n7fi5.  n816.  nSOl. 
n908.  n953.  n995,  el005 

Precalked    joint    for n*413 

To    be    used    for    first    time    in    Ogden. 
Utah,    water    works     (C.     E.    Painter) 
....letter,    with    editorial    comment. 
.533 

Cement    joints    for 355 

Cement-lined,  cast-iron  pipe  (J.  E.  Gib- 
son)     e378.   •SB? 
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Centrifugal,   to  be  discussed n676 

Concrete,  handled  by  steel  hook '1120 

Concrete,   reinforced,  made  by  centrifugal 

process    e821.     •829 

Corrugated,   cost   of  installing •lOSG 

Corrugated    culvert,    jacked    through    em- 
bankment   (P.   F.  Jones)  ....  •321.   cor- 
rection   533 
Film   shows   centrifugal    process   of    cast- 
ing     nl094 

Iron,  dipping  trough  for.  made  from  12- 

in.    casing    •1123 

Joints,    sewer-pipe,    waxed    paper   gaskets 

for     n*722 

Laying  30-in.  submerged  pipe  for  Norfolk 
water   works    (D.    A.    Decker   and  J.   O. 

Miller)     •sgs 

Leadite  joints  and  machines  for  pipe  lay- 
ing  at    New    Bedford    (S.    H.    Taylor). a480 
Plant,    simple,    for    laying    large-diameter 

pipe     •280 

Riveted  iron,  relaid  after  31  years 58 

Steel,  manufacturer  creates  fellowship  for 

research     nl048 

Steel.   30    years   old.    patched    without   re- 
ducing  pressure    tJ.   A.   Foulks) *S98 

Steel,  electrolytic  corrosion.  Akron.  Ohio.    308 

Water,    corrosion ;  ,  .      29 

Winter  pipe  buying,  see  above.  Pipe.  Cast- 
iron. 
Wood.    50-ft.    section    of    12-ft.   pipe   col- 
lapses     -.  .nlOSS 

Pipe      lines,      commercial.      flow      of      fluids 

through     (Wilson    and    McAdams) '690 

Piniie,  M..  review  of  two  books  on  colloids  667 
Pit  River  power  project,  first  completed.  . '570 
Pitot    tube    to    obviate    traversing     ( W.    C 

Hamiing  I      letter    •450 

Pittsburg,    Cal..    road    tests,    see    Highways. 
Tests. 

Pittsburgh.    Beech  wood    Ave.   bridge,    boldly 
designed   center   for   heavy    concrete   arch 

e638,    "655 
Bridges,    raising    order   again    confirmed.  .  n904 
City    planning    commission    appointed.  ..  .n371 
Theater  fioor  collapse,  see  Failures. 
Plan   and  photo  of   house  on    same  print        302 
Planning,    see  Cities.    Planning. 
Planning,      regional.      South     Wales,      book 

review §50 

Plant  mventones.  see  Inventories 

Plant  selection,  economy  and  efficiency  in.  .n996 

Plants,  industrial,  see  Industrial  Plants. 

Plow,   snow,   new  rotary n^l67 

Plumb  bob,   self-adjusting .'n^l095 

Pneumelectric   Corp. ,    drill    for    concrete    or 

„  sto»e     n^ll41 

Po  River.  Italy,  long-time  gage  heights....  489 
Poisons   and    paraffin   for   wood   preservation   491 

Pole.  F.  J.  C,  on  Sir  Henry  Thornton •lOeo 

Pollution      of      beaches      and      coasts.      see 
Beaches. 

Portable  Mach.  Co..  light  conveyor n^l049 

Portland.    Ore.,    to    have   new   bridges n903 

Water    supply,    how    city    supplies    water 

outside    city    534 

Portland  cement,    see   Cement.  '''" 

Portland     Cement     Assn.,     Kelley,     F.     W.. 

new    head     n*951 

Twentieth    anniversary e914.    n949 

Porto  Rico,   concrete  arch  bridge  has  novel 

spandrels     •SSI 

PORTS    AND    HARBORvS     (see    also    namM 
of  individual  cities) 

Association    meeting n82.    n291.    n536 

Boston,   book   review 284 

Control     of     port,     possibilities'.  ...... ".  .  e594 

Eraser     River     jetty    extension ^318 

Free,     plan     rejected n494 

Grays  Harbor.   Wash.,   dedicates  terminal .  n763 
International    co-operation    advocated.  .  .  .eft23 

Liverpool    harbcr    extension 280 

Mechanical   plant    needed n583 

Montreal,    see    Montreal. 
New   York,    see    New    York   City, 
Pacific  Coast,  see  Pac-ific  Coast. 
Steamship  dock    and   warehouse.   Milwau- 
kee.   Wis.    .......  \ ^322 

Po.stage  on  publications  lower  proposed.  n37 
Postal    engineer    proposed     for    New    York 

City     , n3g 

PoughkeepHie  bridge,  see  Hudson  River. 

Powder,  smokeless,   for  blasting 1120 

Powell.   W.   B..   biography n»993 

Power   and    mechanical    exposition    in    New 

„  Vork    n n996 

Power,   electric.   Indiana  generating  stations 

to  absorb  fuel  wastage nll35 

Power,    hydro-electric,    sec    Water    Power 

Power  line,  high-voltage,  built  at  Purdue.    nl65 

Power     show,     plans     for n954 

Power  tr.insmission  by  w.ivo  vibrations.  n4 13 
Power  Commission,  see  Federal  Power  Com- 

mi.tsion. 
Practice  and  theory  tV.  H.  Cochrane).  e823 

•847.   e869 
Pr.itt.   A.    H.    on    core-wall    construction    in 

deep  trench  at   Wanaque   D.im  •9" 

Precision   Metal    Workers,    metal   collar'  'for 

„  "a'le n^l095 

Preservation,   wood,   see  Wood  Preservation 
Pi-essnre.   liquid,   see  Liquid  Pressure 

Price  and  Brown,   "Dust  Explosions" 285 

PRICES 

Base.    1913.    will    never    be    reached nlGS 

Not     necessarily     on     toboggan.     W      B 

Bennett's   views    'n334 

Opinions     on ^.{06 

Trend   since   1810    and    what   future  may 

hold,    I.    F.    McDonnell    on n»8t> 

Trdnd     upward [[  n334 

Wholesale,  index  numbers  and  commodity 

prices    n^o  % 

General    level    slightly    up .    d911 
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Page 
In     lulure     will     agree     with     money 

supply     "li'Xn 

September.    lower     ".7l« 

Trend   upward n«374,    37o.    nll43 

Priest   dam.  con.struction *10TJ 

Prinls.    makiin,"    a    simple    method     (F.    I. 

Winslow  I      804 

Prionlv   order,    .'*ce  Labor.   Strikes. 

I'roblcms.  Btnictural.  book   review 607 

Producer     gas     used     as     fuel      in     British 

Irii.'ks     n*86l 

Production  and  materials  stocks. n87.  n458.  ^ 

n634.    nl050 

Production    briels "iS" 

Production  eains  in  November n'lOBa 

Professional    ideals    n-'n 

Professors,    pay    of • ,  ,  il, 

Proeress     entaneerinK.   one   element    of .  .  .  -elio*' 
Proudlcy.  C.  E..  on  colorimetric  test  lor  con- 
crete    sand      617 

Providence.    R.    I.,    water  supi>ly.    aqueduct. 

new.    bids   asked n28n 

Public     buildinB     bill      planned      to     carry 

5*10. 000. Oim      n537 

Public  expenditure  opposed e831.  n856 

Public  health,    see  Sanitation. 

Public  Health  Assn..  see  Amer.  Pub.  Health 

Assn 

Public  service.   t>etter    ellOit 

Public     utilities,     commissioners     meet     in 

in     Detroit nOO'i 

Ownership      e8*23 

Seek    coal    priority n81'* 

Public    work    contracted    for.   in    1021    and 

1030    n334 

Public   works  and  competition e868 

Publicit,v  for   einrineers.    book    review '!fi."i 

Pllbllcitv   for   water- works   proiierties 1030 

Publicity    run    mad c379 

Pueblo      Colo,     and     Denver     (W.    W.     De 

Berard  I      : •530 

Pumping-  plant,    drainage,   operation  of.... 1111 
Pumpinir    plant    on    incline'    moved    to    .suit 

water    level     (C.    B.    Knowles) ...    letter    -tO" 

mips 

Portable    hierh-pressure n*413 

Rotary,    attachment    for    caterpillar    trac- 
tor      n»;n3 

Wood    screw,    in    Holland    (R.    Ver    Lorcn 

van    Themaat)     letter    'll!) 

Punjab,    see    India. 

Purchasinjr,     book     review 384 

Purdue     Univ.     builds     bierh-voltaero    power 

line nlO.'* 

Dr.    Elliott    new    president .-.  : .  .n*35 

Land    acquired    for   enpineerimr    school..    n83 
Pyrene    exonerated.    New    York    subway    fire 


Quebec,    hiehways,    see    Highways.    Quebec. 

Old   dams    inspected    (E.    Roy  I letter    101 

Quebec,  province  lets  contract  for  $13,000.- 

000  hydro  dam    nl088 

Questionnaire,    consulting    advice    by eo03 

Quito.  Ecuador,  power  plant  under  eonstruc- 

Iion 333 


R 


Radiator,    Spirex n*104B 

Radio   on    Salt   River   project,   Idaho 530 

Criticism    of    use'  of    company    names    at 

.\.S.M.E     meeting    clOO.'i.    elclll!) 

Rae,    ';  .    on    doubtful    bridge    reinforcement 

letter    .  .  .  "947.    H.    A.    Gcrst.    letter   1038 
Railroad  Labor  Board  opposes  "livinp  wage" 

llieiiry    e737 

Rails.  SCO  Railways.  Rails.  / 

Railway  Bridge  and    BIdg.    Assn..    meeting.    n037 

RAII.M.W'S    (see  also   names  of   individual 
lin«i) 

Abiding  problem,  an e.545 

Africa,  eastern  recent  developments.  ,.. '400 
And     motor     truclts     co-operation     ur^ed 

IW.     H      Lylordl eB13.     fl33 

Boiler-water    Ircaling    on    C.    M.    &    St.    P 

Ry       cC       H       Koyll ■•.-.(iO 

Btdivin.   Anieric.'ins  buil<Iing •353 

Brakes     I     C     C     investigation ...  .n760.    niloO 

Bridges,    .see    Bridges.    Railway. 

British,   see  Great  Britain. 

Canadian  Nafl.  new  administrative  plan.  .  n813 

Car-icing      plant      to      serve      refrigerator 

'ranis     .fl.r-,- 

Car   wheels,   cast-iron,   improved 140 

Loo.se,  detwtor   for •,'105 

Cars    open-top.   I.   C.  C.   removes   restric- 
tions     nl052 

Chile     SCO    Railways.    Blectriflcation. 

f 279 

nianneil 156 

■  huri.i  Ry..   Improvements.  ,    (151 

'  "-.tn    ties 1«3 

Colli  In  hv  mined  by  railroads,  suggestion 

made    ..  ,    nioni 

r-n-i^inr     T-itlon».    Improvements    In 397 

r  by  motor  vehicles cl055 

'                        -     ilrites    set     for    hearing- .  nTflfl 
'    I    C    C.   hearings n0!l3 

rui,..,     I     C    C.    hearings nlOltl 

Consirueiion     theory    and    practice,    book 

-  review       1083 

roritr:iilnr«    more   rallw.iy   work   for.  .  .       c<!R3 

Cr;ine,     wreck    l.irgest     n^OOf) 

Cnri-i-    metric,  how  to  llgure  grade  eom- 

pens.iiinn  for   (C.  K.  ConardI 141 

t  K      Low ) oj(7 

E.irniiigs.  August,  at  low  ebb....!.'..'.'."  055 
Electric,    terminal     dnnbl.   .t,,.u    In    Cini-in- 

llati    .  .  .  •'^18 

Correction  .(-.> 


Sage 
Elcctrm    traction    on    American    railroads 

(G.    Gibbs) 'iS*-     e|62 

Book     review      °->" 

Electrification:  . 

British,  plans  well  in  hand n34!l 

(jhilo    ^50 

Chile,    iceiini    shipment    of   plant    fop.  .11351 

French    Mull    railways    .nl33 

llluiols  Central  to  install  direct  current 

at    1,.'>(H>   volts n830 

Pans-Orleans    line,     part    to     be    elec- 
trified    ■ "•>'> 

St.  Gothard  Ry l?'' 

Vera    Cruz-Moxieo .  .  n!i4H 

Finances,   tie  treatment  a   charge  against 

capital   IE.  F.  Weiidt) letter  161 

?>anee:  _ 

Gasnlinedriven  cars  tried ~- 

Midi.     electrification nl33 

State,  to  be  sold ■ nl32 

Gage,    light    railways.   South   Africa 783 

Gasoline-ilriven  cars  tried   by  French   rall- 

wa.vs    3'.- 

Grade   Crossings: 

Elimination  under  Federal-aid  road  act.    73. > 
Lackawanna     continues     elimination .  .  . 

e775.    ^778 
Great   Britain: 

Electrification  plans  well  in  hand n349 

Mtirgcr     planned n53(> 

Miniature    430 

Train  makes  100  miles  per  hour nOO.'i 

India,  company  vs.  state  management..,    869 

Improvement     •485.    nl091 

Italy.    Large    expenditures    planned 149 

Japan,    construction    planned 148 

Labor,  President  Harding's  message  on.  . 

eiooe 

Labor     Board      opposes      "living      wage" 

theory    e727 

Light-railway   association,    foreign,    meets 

in    October :  .  .  . .  n251 

Locating,  is  it  a  lost  art?    (R.  S.  Blinn) 

e77.'>.    letter  780 
Reverse    studies    detect     errors     (C.     K. 

Conard)      -51,5 

Locomotives.       blast,       protecting       steel 

bridges   from •968 

Blast  raises  bridge  planks .n993 

l.oediuolivcs.     bridge-testing     locomotives. 

Switzerland 609 

Logging,    economics    of .e868,    •879 

Logging,     heavy    trestlework ,.  .  .  .  'lllO 

Maintenance,    an    abiding    problem e.545 

Work,    contract    system    for    IE.    E. .  R. 

Tratman     e683,    703 

Management,  company  or  state.  India.  ,  .  969 
Merger  hearings  to  be  resumed  in  West .  n454 
Mexico-New    Mexico   road,    application    to 

build    filed ; n948 

Mcxien-Vcra    Cruz,     section     to    be     elec- 
trified     n948 

Miniature.     English 430 

Motor  cars,    use  in   railw-ay    work 10:17 

Palestine.     s.vstem     efficient 386 

President  Harding's  message  on elOOit 

Rails: 

Determination    of    wear    fop    valuation 

purposes     Ij.     P.     Newell) •SIO 

(R.    n.    Rifenberiekl letter   491 

Reversible,  approved   in    India .-   444 

Southern    Ry.    adopts    100-lb.    rail    for 

main    line n83 

R:ipid    Transit,    a c775.    '778 

Kespiratnr      will      protect      engine      crews 

at-'ainst    fumes  in  tunnels    438 

Roundhouses,  concrete-unit.  Penn.  R.R...^110 

Russia,     condition 3t)5 

Shop,  .steel-frame  with  glass  walls,  Santa 

F*   Ry •lo 

Shops   getting  back    to    normal n588 

Signals,    colors    for 180 

South  Africa.  lieht  railways,  gage  of  7s:i 

S»      G-oth:ird,     cilei^trification 190 

Street,     engineei-s     and     paving     engineers 

to    confer n.3''*9 

Strike,    see  Labor,  Strikes 

Terminals,  Cleveland.  Ohio,  court  to  rule 

on    powers n94n 

Ties.    American,    used    on    Chinese    rail- 
ways          nrt.T 

Treatment     a     charge     against     capital 

(E.    P.    Wendt) letter  161 

Track,   elevation  on  long  concrete  rtaduct 

at    Aurora.    Ill •1050 

Tr:iiii    control,    automatic,    ordered    by    I 

C.    C     tor    49    roads n35 

.^  Tests    ,,1025 

Trainshed  dismantled.  Penn  R  R.  in  Jersey 

Cit.v •*'70 

Transandine.    further  appropri.ation   for.  .    981 

Trans-Sahara    project     150 

Tunnels,    see   Tunnels. 
Valuation : 

Determination    of    rail   wear,    for   valu- 
ation purposes  (J.  P   Newell).  .  •310 

T    '?■„"•    Rifenberiekl letter    491 

1.  I...  1-.  denies  advance  access   to  field 

notes n950 

Tentative,  near  completion.  .'.'.'.".'''  'n8i3 
Vera     Cruz-Mexico,     section     to    be    elec- 
trified       n0.1« 

Vi.iilu.t,    see   Viaduct, 

Water  suppLvI.  for  trains  at  terminal 433 

R.IINFALL   AND    RUNOFF 

*'Vu''\  ^V" ',  , *""""'™     '"■■•"■■T    rainfall 

III,   u.  Aluckleston) letter  ''S? 

Elevation,    effct     of,     upon    run'ofr  '  from 

catchment  areas    (A,  Hazen)  .  •«•> 

Fort     Worth,    Tex.     record    rainfall    and 

flood    ^_^- 

Hawaii.  maximum  flood  discharges   ij    B 

LipnincottI      "  o.-io 

*''"'"n„\'"''''  ^'"■-   "eora  rainfall   in  June,   " 

Kaiii    ciirialis    niad    coiiiii'niction "..'.'■"  el71 
Safe  yields  of  drainage  areas  in  years  61 
minimum   rainfall    (A.   S.   Burgess)        '970 


Page 

Ramser.  C.  E,.  on  studies  of  flow  through 
cleared   and  uncleared    tloodways •598 

Bandlett.  F.  M..  on  liicnsiuK e338,  357 

Ranncv.  W..  on  building  Camarasa  Dam 
....e357.     ^360.    correction    354 

Ransdell    bill,    see   Legislation, 

Rate  making,  original  investment  as  basis 
ot  value  IE  Fladl.  .,.736.  (J.  H. 
Gaiidolfol     letter    900 

Reclamation,    land,    see    Land   Reclamation, 

Records,  published,  of  engineering  work 
often    incomplete e595 

Recreation    engineer.    Prof.    F.    .\,    Waugh..n391 

Redway.  J,  W..  on  high  winds  and 
thundorstorni     effwts •893 

Refrigeration,    papers    on 668 

Refrigerator  cars.  Chicago  Belt  Railway, 
icing     station •340 

Refrigerator  Trains,  railway  car-icing  plant 
for     ^657 

Refuse  disposal,    -see    Garbage. 

Regional  planning.  South  Wales,  book 
review      s.'tO 

Registration,    see    Engineers.    Licensing. 

Beinforced  concrete,  see  Concrete.  rcinforce<l. 

Reinforced-concrete    pipe,    see  Pipe. 

Relativity,  general,  and  the  engineer,  book 
review    ids-; 

Reliance  Trailer  &  Truck  Co..  all-steel  log- 
ging  wheel n*677 

Rented  equipment.  A.  G.  C,  issues  agree- 
ment   form ,  ,nl6;> 

Repaying    scientific    obligations '.    486 

Republic    truck    for  road   building n^353 

Research,     as    important     as    instruction     in 

university    work 320,    e338 

Emphasis     in     education     shifted     to.  .  .'", 

e339,  362,    (T.  T.  Towles)    letter  625 
In   practice e807 

Reserve  otTicers  attend  summer  training 
'■■imp e357.   •290,  correction  331 

RESERVOIRS 

Amount    of    water   in    storage    determined 

by    graph     IG     C.     Love  I.: ^508 

Baldwin.    Cleveland.   Ohio    building..-  •916 
Concrete,    thirteen-ton    slab    moved    to   re- 
pair   lloors •309 

Storage,     largest     in     U.     S.     (.\.     Hnzenl 

letter  576 

Resignation,      a     significant e638,      '673 

Resort    sanitation    work,   see   Sanitation. 

Responsibility   of   leadership,    a'. e259 

Respirator  will  protect  engine  crews  against 
fumes    m    tunnels 4,'J8 

Return-flow  water  from  irrigation  develop- 
ments IR  I.  Meekcrl  .  .  .  .e89  105  (K 
Follansbeel     letter    670 

Reversible  Falls  bridge,   not   to  be  raised.      n83 

Rhine-Danube  divide,  unusual  lift-locks  pro- 
posed    •754 

Ribeiro  G..  on  hydraulic  desien  of  water- 
wa.vs  in  Brazil letter  •534 

Richards.  Dr.  C.  R..  new  head  of  Lehigh 
I'liiv n^673 

Richardson.  6.  P.,  on  improved  daylight  fac- 
tory   lighting    ^1073 

Richmond.  Va..  building  failure  caused  bv 
shallow    foundation '  n811 

Ridgeway.  R,.  on  recent  accidents  in  New- 
York    subways e^fl?     3'^5 

Rifeiiberick.  R.  u..  on  determining  rail 
wear.  .  .  .letter  491.    isee  also  310) 

Rio  dc  Janeiro  exposition,  and  engineering 
congress,  see  Brazil. 

Rio  de  Janeiro,  power  plant  visited  by 
American  engineers    ....  iilrt" 

Rio  Grande  irrigation  project,  drainage 
ditches   for    (L.    M.   Lawson) •.574 

Rio    Grande    rectification    through    El    Paso 

\'alley   proposed    Sal 

Visited  by  Army  engineers   rill35 

RmcRS 

Amateur    river    control .    c90 

Bank     protection,      tractors     better     thjiii 

teams ^710 

Beds    lowereit    by     nnods      ?.    W     Etkes) 

„.    ,  letter   •IIB 

Budge    protected    from    shifting    channel 

•884.    IR,  W.  Macintyre)    letter  1086 

Deflectors,     rock-aml-wiie     protect     banks 

against    floods •SOI 

Divei-sion     channel.    emergene.v     revetment 

(E      S.     Blaine) •441 

East    River,    N,   V.,    removing  subaqueous 

ledge    iCol,    E,    Burr) •1031 

Erosion,      wire  mesh      fencing     helps     to 
check    IR.  W,  Macintyre)  .  .letter  1086. 
see  also  884 
Gage   heights  of  River   Pn.   long-time    ..  .    4.S9 
Hydraulics.     Ransdciil     bill     tor     Federal 

laburatnr.v      n83 

Purification,  natural,  of  Illinois  River  (J. 

K.    lloskins)     •1078 

River  and  harbor  bill   passed ,  .  ,n543 

Funds    allocated .  ,n350 

Rivers    and    Harbors    Congress n858 

Rivet    cutter,    new    t.vpe n^P55 

Rivet    steel,     sulphur    in 39 

Riveting,   high   pressures   in.    injurious 557 

Rivets,  rivet-hole  deducations  in  tension 
membern  (V.  H.  Cochrane)  .  .  .  letter  33 
(E.  Godfrey)  letter  36fi.  IC  R  Youne' 
letter  490.  (E.  Godfrey)  •7,59,  (V  H 
Cochrane)  e833.  ^847 
Road     Builders     Assn..      see     Amer.      Board 

Builders*   Assn. 
Roads,   see  Highways. 

Roberts.    A.    B.,     biography •SSI 

Robinson,     D,     P     &    Co..    to    build    exhibit 

building    at     Rio nl2I 

Rochdale.    Eng,.    new    refuse   destnictor.  .  .  .    575 
Rock-and-wirc      deflectors      protect      banks 

against     floods •SOI 

Rock     prices.     Wyoming     (E.     F.     Stevens) 
„     ,         ,.                                                           letter    715 
Rocky     Mountains,     new     geographic     posi- 
tions   . 345 
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Kotl     i-ovt'inni:.     inner     tube     used      iN.     H 

Gunilruni  \      S!>7 

Koller.   roiul.    fivm  tractor    (R.   W.   Hunt)  .  .  •ao* 

■  Kuma."  airship  disaster,  buokling:  of  keel 
blameil    n20'> 

RiMulout  Creek  highway  suspension  bridi^e. 
IniiUiinpr  ( W.  E.  Joyce  and  M.  Bebnr- 
fald  i     •■f,M.    874 

ROOFS 

Asphalt,  continuous  material  kettle.  ...  n*l'-;r> 
Concrete,  of  reservoir,  ventilators  for .  .  140 
Panitinp  gralvanized  siheets    iF.   H.  Thorn- 

....letter    7rJ>.    (F.    G.    Breyer)    letter 

i»01    iH.   Carlton)  )    letter  i>47 
Slungrle.    and    eon  tl  a  prat  ion,    hazards     fW. 

E.   Mallalieu)  .  .  .  .letter,    with   editorial 

comment.     •vJOl.     iS.    Cabot.    Inc..    by 

M.     G.     Bennett)      letetr     246,      (R.     S. 

Whitinerl     letter    *854 
Timber    framing:    in    Arkansas    capitol    is 

87     years     old.  , •Qi 

Roosevelt.  F.  D.,  says  price  inflation  in  con- 
struction   will    prove   boomerang n40S 

Root.  \V.  H..  on  gravel  surface  road  mainte- 
nance      a942 

Roi>e.     wire,    cutter    for n*fi3;j 

Ropes   and   tackle,    use    of.    bulletin f)68 

Rotary  pump,   see  Pumps. 

Rotary    snow    plow n*lfi7 

Roundhouses,    see    Railways,    roundhouses. 

Rov.  E..  on  inspection  of  old  Quebec 
dams     letter   161 

Rubber  seal  ring-s  solve  hydraulic  turbine 
problem     78!) 

Runoff,    see  Rainfall. 

Rural    engrineering-.    research    planned n579 

R  I"  1^1  A 

And    capitalism     ". -I'-ID 

HiH,  M.  S.,  will  deliver  construction  plant 

catalog's    in    Russia  . n721 

Intellectual   famine    (S.  Stroganofl)  .  e^l*>.  'i45 

Railways,     condition 365 

Sur\-eving'    instrument?    lost    5    years,    re- 
turn to  U    S.    iH.  M.  Dibert) letter  77 

Rust   under   oil   due    to   oV.lorides 701 


Sacramento.    Cai  .    work    resumea    oa   ^Jier 
conduits  by  day  iaccr n7l9 

Sa-a-amertc  aerator  nozzie.  see  Water  Treat- 
ment. 

Ssfe:y.    buiidiDffS,    eng-meering    certifica:icn 

proposed 351 

S:.-uc;ura:.  diecussed  by  N-   Y,   Sec.  Am. 

Sec.    C       e «    .   .   r   .   ..-    r ee&i.    Ollfi 

Circus  ne*   used  in  tank  erection   •806 

SaJetj  Con^reee  ....«, .n361 

Sa/eiy     Insi.tute     has    cxtensle*    acadent- 

prevention    program    .  ...  .-.. n331 

Railt'laoes.    aee    Aeronaucioe. 

SaiDi   LawT-ence,  eic,  see  St.  Lawrence,  etc 

Si.'anes.  aeo   Engineers,    Pay. 

'■Sal?3  engineer,"  wdat  is? ellOO   (A. 

iV     Eedelll    letter   llo's,' 
SaJe&manehip.  better,   wanted  for  American 

firms   at)road    i J.    Klein) n495 

Salmon    Creek    dam,     temperature    changes 

an'i     deflection     measurements      iF.      A. 

Nopizi.  1     '930 

Sa'mon    River   plant.    Niagara.    Lockport    & 

Oittariu  Power   Co  .    .'tlt-ft.  section   of    I'i- 

ft.    wood   pipe   collapses nl088 

Salt    Lake   City.    Utah,    engineering    in    tW. 

\V.   De   Berard)     *363 

Salt    River  project.    Idaho,   radio   on 520 

Salt     water     m     oil     wells    affects     asphalt 

prices    n49S 

San  Benito    (Tex.)   Irrigation  District,   seep-     ^ 

age  from  earth  canals    (W.  F.  Heath)    .    lOio 
Sanborn,    F.    E..    on    contractor   and   footing 

course 'IISO 

SAND 

Cement,   analysis  of 265.  correction  354 

Interference      with      water      supply,      see 
Water   Supply. 

Concrete,   see  Concrete.   Sand. 

Pumped   with   hydraulic  elevator   on  tlam 
construction    work     '899 

Wbal  is? .:■■•..■ ^^^^ 

Sand      blast      abrasion      in      ejector      pipe 

patched    with   concrete    '140 

Outfit.       portable,       for      cleaning'      steel 

bridges    n*997 

Sand  catcher  for  cistern  (C.  C  Brown)  .  .  .  'IpS? 
Sander  and  marker  for  concrete  naving.  .  .  .  •51~ 
San    Diego.    Cal..     Barrett    dam    completion 

wins  race  with  water   '107 

Sands.  E    E,.  on  hydraulics  of  dosing  tanks 

and   trickling   filters    67 

S.^N  FRANCISCO    (see  also    San   Francisco 
Bay) 

City  votes  first  money  on  transbay  bridge 

project    ■  - "ioQ 

School    bonds,    city    to   vote    on u"; 

•  Streets,  steep  grades  (J.  M,  Owens)  .letter  S0& 
"Water   supply.   Hetch   Hetchy   dam,   Pl^"*,,  ., 

and   proirram    - "**;* 

Hetch    Hetchv.    missed    shot    ki'led   two.   nKi 
Hetch    Hettchy,    Priest    dam    construc- 
tion     ..'ICS 

Hetch    Hetchy.    small    contractors   clear        ^ 

reservoir    p.t    lowest    cost    •    "■*- 

Hetch     Hetchy.     tunnel     headings     ad- 

vanced    4.817    ft     in   May "1';* 

Hetch  Hetchy,    tunnel  progress    nobV 

Hetch    Hetchy.     work    shows    un»form        .^ 

progress " 

San  Francisco  Bay.   bridge,  site  "^'liosen.  etc. 

n,36.    n41l.    u494.    n537.    n949 


San  Francisco  Engineers'  Club,  tenth  an- 
nual meeting    nl045 

Sanitary  engineers,  state,  salaries  of  ij. 
A.   Tobey)    009 

SANITATION 

Anier.  Pub,  Health  Assn..  meeting n453 

Sanitary  Engineering  Section,  discusses 

sewage    treatment    n763 

British   Health   Ministry   rules   for  refuse 

„  tips 527 

City  zoning,   health  value    316 

"Half    Century    of   Public   Health."    book 

review     117 

Mass,    Inst,    of    Technolog>'.    courses    and 

degrees    380 

Motorized    laboratory   for   summer   resort 

work     e377.     ( W.    C.    Brockway 

and  G.  C,    Stucky (    '430 

New    Jersey    Assn.    meeting :  .  n993 

State    sanitary    engineers,    salaries 830 

Street,    conference    on n672 

Street  Sanitation  Assn.  to  meet  in  Chi- 
cago     , n3G9 

Typhoid,   see  Typhoid 

Wh.v  not  sanitate,  ventilate  and  vacci- 
nate? (F.  W.  Harris..  .  letlter.  with 
editorial  commentt.  989,  ( R.  Hering) 
letter  1040,    (C.-E.   A     Winslow)    letter  1133 

Work    at   Harvard    revised 76 

San    Joaquin     Light     &     Power    Corp .    see 

Water  Power 
San    Juan.    P.     R..     filtration    plant,     bids 

wanted      n726 

Santa  Fe  Ry  ,  see  Atchison,  Topeka  and 
Santa  Fe 

Santee   River  bridge,   progress   on n*37 

Sarr.    F.    W..    dies    from    auto    accident    in- 
juries     n858 

On  reduction  of   asphalt   grades n631 

Saturday  Eiening  Post,  views  on  river  con- 
trol         e90 

Sauerman    Bros  .    new   portable   power  drag 

scraper    n*457 

Savage.    J     1,.,    on    standardized    appliances 

for   irrigation    structures     *933 

Saville.  C    M..  on  Hartford.  Conn  .  slow  sand 
filtration  plant ...  .e377,    *380.    iF.   B. 
Marsh)    letter   634 
On  pollution  of  coast  waters  and  beaches 

with    oil    and    tar    390 

On  winter  buying   of  pipe n953 

Scale,     portable,     weights     trucks     without 

jacking      n*767 

Scales,  G.  F..  on  building  five  span  concrete 

bridge  in  <'okl  weather *563 

Scherzer  Rolling  Lift  Bridge  Co  wins  de- 
cision   in    Straus.s   case nl62 

Schlesinger      G      F  ,     on     utilizmu'     existing 

road  metal  in  new  construction.  .  .  .e422.   *428 
Science,  outhne  of.  book  review.  115,  666.  1083 
Scientists  to   be  honored  by  merchants- ...  nSll 
Scoop,   skimmer,    see   Skimmer. 
Scotland,     water     power     development      (R. 

Johnstone-Taylor)     469 

Scraper,    drag,    see    Drag    scraper 

Sea   water,   effect   on    concrete e215.    *229 

Searsburg.   Vt..   see  Water  Power. 

Seattle   fills   land   with    garbage,    ashes   and 

refuse   876 

Mayor   removes   city  engineer n248 

Pavement    "explosions"     e637.    *6o4 

Stadium,  concrete  on  fill  did  not  crack.  .      11 
Smt     by     Strauss     Bascule     Bridge     Co. 

settled     n58o 

To  continue  municipal  garbage  collec- 
tion     nll35 

Seattle   Chapter.    A.A.E,    defended    (G    Bab- 
cock)    .  .  .  .letter,  with  editorial  comment.  451 
Section   lines   on   photos    aid   land    reclania- 

tiKJH     '880 

Securities,    tax-free,    proposal   that    Congress 

end  issue    n725 

President  Harding's  message  on el006 

Seepage  from  earth  canals  in  Texas   (W.  F. 

Heath)     1075 

Seiler,  J.  F..  on  modified  U-lype  of  abut- 
ment as  used  in  Wyoming   •443 

Self  Propelling      Nozzle      Co..      nozzle      for 

cleaning  sewers n*955 

Seligman.  Prof.  E,  R.  A.,  "Essays  in  Taxa- 
tion.'"   book    review     115 

Semi-trailer    hauls    18-ton    loads     n*541 

September     bond     issues     heaviest      in     IjO 

years     n67^ 

Sesquicentennial  exposition,  see  Philadelphia. 
Severn  River  Eng  .  tidal  power  sohcme  held 

up *>* 

SEWAGE,    SEWAGE    l)ISPOS.\L.    SEWERS, 
SEWAGE    WORKS     (see    also     Si-wape 
Treatment) 
Allentown.    Pa.,    see    Allenlown 
Asphyxiation  by   gas  in  manhole    'R    A. 

Ma'  Gregor)     letter    577 

Bids.   Jersey  City,   N,  J,,  heavy  decline..      27 
Blocks,    concrete,     for    segmental    sewer : 

fast  time  in  casting *1127 

Chicago,    see   Chicago. 

Chicago  Heights.  111.,  see  Chicago  Heights. 
Cleveland.   Ohio,    see  Cleveland. 
Combined     dam.     sewer     inlet     and     weir 

<R.    E.    Spear)     *o\^ 

Crane    traveling   bridge,    for   construction 

materials    I  J.    H.    McGinn)     .  .  . *138 

Crcosoted    pine    storm    sewers.    Lafayette. 

La.    ( L.  J    Voorhies)    '701 

Detroit,  sec  Detroit 

Driving  a  concrete-block  sewer  tunnel 
bv    shield    fJ     F.    ORourke)     ...... '1/4 

Filter  gas  a  danger  (A.  J.  Martin)  .letter  -■450 

Hoo<-h   refuse   disposal •  •  ■  ■  .el7« 

Interoepting-design.  construction  and  as- 
sessment. Spokane.  Wash.  A.  D.  But- 
ler)         ^^^ 
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Interstate    zoning     d215.    243 

Iowa,  rules  for  operating  works 613 

Jersey  City,  N.  J.,  bids,   heavy  decline  in     27 

Lima,  Ohio,  see  Lima. 

Los   Angeles,    see   Los   Angeles. 

Louisville.     Ky,.     specifications     modified 

for    contractors.  ,.  .e258.    268,     <B.    L. 

Parker)     letter    491 
Manhole,    locking    device    * n457 

Reversible,    to   replace   soUd   type '928 

Milwaukee,    see   Milwaukee. 

Nozzles,       self-propelling.       for      cleaning 

sewers     n'955 

Pipe  joints,  waxed  paper  gaskets n*720 

Sanitary.    Phoenix.    Ariz.,    studies    of    dis- 
charge    (  S.    M.    Gotten  )     '837 

Separate  sewers  and  storm  drains,  use  and 

abuse    ot    (H.    P.    Eddy)     e593,    a614 

Sprinkhng  nozzles,  tests  of    fR.  B.  Wiley) 

letter    119 
Storm    and  flood  gate,  design  of.  Wichita 

Falls.    Tex.     (J,    Montgomery) 'OSO 

Storm    sewer    design.      Milwaukee.      Wis., 

data    used    for    (D.    W.    Townsend)  .  .  .  . 
letter  •1039 

SEWAGE  TREATMENT,    (see  atso  Sewage), 

Activated   sludge: 

Advance,  another    e297,   324 

Chicago  Sanitary  District,  large  plant . 

e297,     324.     el007.     •IQOH 
De  watering     and     operation     of     plant, 

Houston.    Tex el30.    *132.    397 

Effect  of  dyes  on  protozoa  in  sewage.    362 

Fertilizing  value    . 885 

Houston.   Tex.,    plant    ....el30,    -132     297 
Making  separator  and  diffuser  container 

blocks    I  R.  R.  Lundahl )    "785 

Moscow  e.vperiments    (S.  Stroganoff )  .  . 

e216.    245 
Amer.    Pub.    Health    Assn.,    Sanitary    En- 
gineering Section,  discussion    n762 

Chicago    Sanitary    District,    progress     (L. 

Pearse) el007. 

•1008.    see    also    e297.    324 
Direct     oxidation     compared     with     lime 

treatment    ( R.  S.  Lanphear)    .  .  .  .e258,  276 
Direct  oxidation   (Landreth).  or  lime-elec- 
trolytic   process     (G.     W.    Fuller    and 

others)     e638.    658 

Dyes,  effect  on  protozoa 362 

Extension      e298 

Filters,  cleaned  by  arhorutes  tiaticus .  .  752 
Stone  tested  by  freezing  and  thawing.  •93*S 
Trickling,   design   of   dosing    tanks    (E. 

B.   Besselievre)     •652 

Hydraulics  of  dosing  tanks  and  trickhng 

filters    (E.   E.  Sands)    »67 

Landreth     method     ( G.     W.     Fuller     and 

others)     e638,    658 

Lime  compared  with  direct  oxidation    (R. 

S.   Lanphear)     e358.    276 

Seydel     Chem.     Co..     concentrated     colloidal 

coagulant    n393 

Shafts  or  pins,  bending  moments  determined 

graphically    (A.    W.    Winslow)     'SOS 

Shanghai,   harbor   development    plaiLs ^441 

Shannon,  W,  D,.   on  driving  Caribou  tunnel 

under   heavy  inflow  of   water ^340 

Shaw.    A.   M.,   biography    n»165 

On  combined  irrigation  and  drainage  plant 

in    Louisiana    '741 

On    wharf  house    at    New    Orleans    Army 

base    destroyed   by    fire e545,    •555 

Sheahan.  T..  on  a  warning  to  contractors.  . 

letter   946 
Shear   legs.    150-ton.    dismantled   in  Havana 

harbor    (F.  J.  Litter)    ^833 

Sherman.  C.  W..  on  proper  term  for  water- 
works  bonds    1117 

Sherman.    L.    K,.    on   revamped    sewage   dis- 
posal   plant.    Chicago    Heights,    III •520 

Shields   in    tunnel    work,    see    Tunnels. 
Shingle    roofs    and    fires,    sec    Roofs 
Shingles,    and    lath.    California    law    against 

is  defeated    - nl04C 

May  escape  tariff    nl04S 

Ships,   concrete,   evil   fate   pursues 187 

Turbine,    war-built,    inferior ti4 

Shoe    factory    wastes    used    to    make    fiber 

llooring     n908 

Short'  utting    earth\  orka    computations    by 
slide  rule    (K.  H.  Gideon)    t.  .  .  'SOS 

SHOVELS 

And    crane   combined    n*497 

Gas-operated,  new   n*207 

Power,    with    horizontal    boom    and    trol- 
ley      nMOiJ 

Revolving,    improved     ..n'lrt7.    n*585.    n*817 

Rubber-tired  trailer  for n*1095 

Steam,   Erie  Co    seeks  operating:  coet9...n722 

Surbaugh.    patent    upheld    n58-l 

"Sic   Semper."    letter  by   another   engineer's 

wife    letter  161 

Sidewalk  design(E.  R.  Conant  and  others), a615 

Signals,    railway,    colors    for     ISO 

Siirns.    advertising,    taxation    of     e821 

Silliman.  W.  F..  on  estimating  cost  of  bxiild- 

inirs   by    suncrttcial    areas •513 

Simplifit'ation  of  styles  and  sizes e48 

SMit^:ipore.  rock  fill  causeway    403 

Single  angles,  column  strength  ot •1108 

Sites,     industrial,     ctonomits     of     selecting 

(L,  J.  Carmalt) letter  327,   lE.  Low) 

letter   85.''i 

Six-place    tables,    book    review    600 

Sk.igil    railroad,    flume    takes   place   of   cul- 
vert     •744 

Skew   arch  tbrnst.   see   Arches, 

Skimmer  scoop  requires  no  outriggers   ....n*30 

Skylight,    balanced    ventilating    n*253 

Slack.    S.    B..    on    building    concreto    bridge 

around  old  steel  bridge    *870 

On  what  Georgia  highway  bridge  depart- 
ment has  to  do •l^S 
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Slas  lomrete  roadn.  soe  Hishways.  Concrete. 

Slatf.    industry    to    meet .n807 

Slide  rule  used   for  shortcuttin?  earthworks 
computations     iK      H.    Gideon  i      'SOS 

Slides   cm   eidehill    roads,    overcoming 'JoD 

SloiK-    stakes   set    with    r.xl,    hand    level   and 

tai*    IP.    M.Combsl 'SO.-i,     'G.    F. 

Webb)     letter    4fl0.     lA.    O.    Bos.shard ) .  10 .1  < 

Slu<li;e,    aetivati^l,    see    Sewase   Treatment 

Smell    and    taste    in    vertebrates,    book    re- 
view     l"*! 

Smith.  B..  on  how  to  mix  sood  concrete.  . 

letter  o/h 

Smith.   B.  S..  on  cement  producing  capacity 
in   U.   S nll39 

Smith.   G.   O..   on   mending   broken   year   m 
i-oal  industry   alO 

Smith.    J.    E..    bioprr.iphy    •39} 

Smith.   J.    Waldo,   achievements    el 

Smith,  T.  L.,  Co..   "Wisfonsin'*  motor  in  ex- 
cavator  and   loader    ^t on 

Smokeless  powder  for  bljistin? 11..U 

Smokest.-Kks.  see  Chimneys. 

Snow,    clearance    from    highways    a^ain    a 

problem    il'SIll  I 

Plow,    rotary    n'lti" 

SOriKTlE^i 

Ainiiateil     Tech.      Societies     of     Boston 

formed    nld-") 

And    clubs.   list    planned   by   Engineerino 

XncsRecord    n90."> 

Consolidation    of    society    effort     ii9 

Meeting.*,    live   central    stales    societies,  .nll.^il 
National,    urge    use    of   employment   serv- 
ice      nl".i2 

Publicity   run    mad    6379 

Spec  fications.     making,     in     societies.  .  .  .eo9.'I 
State    information    wanted    by    Enginter- 

ing     Setcs-Record nH37 

Soc.    for   Munic.    Improvements,    see   Amer. 

Soc.    for   Munic.    Improvements. 
Soc.    for   Priimotioii    of    Engineering    Educa- 
tion,   development    plan    proposed n537 

Soc.   of   Amer.   Military    Engineers,    nomina- 
tions     n853 

Soil  gas  leakage  through  basin  floor 980 

Sounding  device,  new.  successful 185 

South  Africa,  light  railways,  gage "HA 

South    America,    contractors   to   visit n201 

Andes  railway,  more  money  for 981 

Engineers    and    contractors    to    visit Il904 

South  Carolina  license  law.  first  applicants. n537 

Board     organized     n;is 

South    Dakota,    water    power,    state    owner- 
ship defeated nl042 

South   Manchuria  Ry..   improvements 651 

South    Wales,    regional    planning,    book    re- 

»iew    850 

Southern  Appalachian  Water  Power  Confer- 
ence   organized    nSl 

Southern    California    Edis)n    Co..    hard-rock 

heading    makes    progress    n*81 

Southern    Pac     Ry  .     l!>';-3    expenditures    to 

date  total  $29,000,000    n543 

New    tunnel    under   construction    n81:l 

Would  retain  Central  Pacific n992 

Southern   Ry.  ailopts   lOOlb.  r.-iil   for  maiii- 

line    nS-J 

Spavinaw   project,    see  Tulsa.    Okla. 

Spear.  R.  E..  on  combined  dam.  sewer  inlet 

and    weir    ..., '518 

Specialty  Engineering  Co..  portable  elevating 

„    loader    n«5S4 

SpeciHcations.  making,  in  aicieties eSna 

New.     by     A.S.T.M 28 

Spirex   radiator n*1049 

Spofford.   Prof.  C.  M..  on  licensing 61(> 

Spokane,    Wash,,    intercepting    sewer    design 
construction   and  assessment    (A.   D,   But- 

„  'en      ■ 'SOO 

Spokane  Portland  ic  Seattle  By.  Co..  heavy 

trestlewiirk    on    logging    r.ailroad '1110 

Spout,    non-freezing,    for  railw.ay   tanks.  .    n*541 
Springfield.  Mass.  bridge  dedication.  .285.  n'289 

Springs.    prnle<'tion    of.    bulletin    668 

Sprinkling,    street,    in    Peking 1072 

Spruce    J-roiluction    Corp..    property    sold..    n83 

Railroad    sold     n250 

Squares,    perfect,    in    survey    work     ij!    R. 

Jahn)      *894 

St.    Golhard    Ry.    electrically   operateil!  !  !  !  !    19(» 
St.  John   River  floods  damage  railroads,  .  .  .n289 
St.     Lawrenn-    waterway.    Washington    sees 
neetl    for   change   in    plans n408 

ST.  \.0V\».  .MO. 

Bond    election    date    iiiuertain    nr.!0 

Bridge,   municipal,   book   review 1084 

Engineers  will  talk  on  bond  issues   .  .  .  .nll37 

Paving   program    for   1923 n91l 

Public  works,  bond  Issue  of  S74.O0O.o6o 

„  uree<\     n35.    nl20 

Terminal,    r.-ulwa)'.    Improvements    recom- 
mended       •u 

Water    supply,    auxiliary    submerged     in- 
take alongside  tower  iC.  M.  Daily)  ,  ,  '875 
Cleaning  a   m'xing  cindult  of   lime  de- 
posits   iC     M.   Dally)    'en;, 

Idle  main  converteil   into  high-pre.saure 

feeder     iL     Chi\*\'iM)     -^flll 

Will  vote  on  »8,s  .372.300  bond  Issue.  ,  ,nl043 
St      I'.TUi      Minn,     bridge    over    MIsslMippi 

,..l'l  """■'!      n8.->9 

w  ;iitr   -Mpply.  consumption    360 

Zunliu.'   ordinance    (O     H.   Heroldl...  19" 

Slahllily     M-.'ireh    tor     i.OKl 

Stacks     see   CbimneT«. 

Stailiums.      Kansas     rn<\        r1c-;)jTi      fc-iinrcs 
I  Prof.   C    C     » 
Ohio      Slate       1  ■ 

"innmjv  .  II  ;  .  . 

^^  ■•'  'II  nu  did  n  '1  ..Tack    ...       11 

n»37 

Mt./ ,1 r-.icttnn   again"!    efl39 


Page 

Standards.    A.S.T.M     report 32.    (G.    K. 

Burgess  I     letter    24tj  .msq 

Stanfleld.    W.   A.,    biography. .....  -  •  -  •  •  •    lOoa 

Stamford.  C.  W..  on  a  tribute  to  late  T.  B.  _ 

Brvson  leii^r     t  oo 

Retained    by    Newark.    N.    J-,    in    ''"''^«'„7^„ 

state  owned  water  power -  -  •  •  .eiuo.5 

State  ownership  of   water  power.  California  _ 

voles    on    .....,.,.  e  i  .7 

SlaU>    sanitary    engineers,     salaries     IJ.     A. 

Tobey  1    ",  " 

State   sanitary   engineers    salaries 830 

Staten  Island,  see  New  York  City. 

Staten    Isl.iiKl-Bayonne.    N.    J.,    tunnel,    see 

Kill  voil  Kull. 
States,    biuii.lary    dispute,    engineering    evi- 

deuce  given    •;••••••      ^^ 

Steam     power — w.ater     power     auxiUary     to 

steam     i  J.    W.    Lcdoux I letter   36d 

Steam    shovels,    see    Shovels. 

Steamship  dock  and  warehouse.  Milwaukee. 

Wis 323 

STKEI. 

Amer.    Inst     of    Steel    Construction,    new 

name   of    Fabricators'    Assn n9.53 

And    iron,     corroson     28 

Book  for  steel  plant  men.  book  review .  .   488 
Carbon    and    manganese    and    strength    of 

steel    , 784 

Corrosion  under  oil  due  to  chlorides.  .  .  .    701 
Elec.    Steel    Founders'     Research    group. 

meeting    n76 J 

Fabricating  shop  capacity  increased  since 

1913    nll42 

Grades,    numbering,    favored    by    confer- 
ence      nl045 

Ingot     output.     October,     highest     since 

1920 nStii 

Merger.  Trade  Commission  files  complaint. n408 

Ouality    index,    conference    on n907 

Rivet,    sulphur    in     29 

Rivet-hole    deductions    in    tension    mem- 
bers,  .see   Rivets, 

"Story  of  Steel,"  moving  picture n996 

Stresses,   to  be  discussed    n859 

Structural,    cost?     n911 

Steel  powder  as  concrete  content 567. 

(H,   Fougner)    letter  900 

Steel   Corporation  raises  wages    n.33.> 

Steelwork  and  weather  exposure el053 

Sleinman,  D,  B,,  "Practical  Treatise  on  Sus- 
pension  Bridges,"   review   by  O.   H,    Am- 

mann     1080 

Steinman's  loading,   see  Bridges,   Railway. 
Steinmetz,    C,    P,.    runs    ahead    of    ticket. 

New    York    n858.    e869 

Stevens,    E.    F..    on    Wyoming   r^ick   prices.  .  .  . 

letter  715 

Stevenson,    G,    E„    on    licensing e338.    356 

Stewart.  C,  S,,  on  bridge  abutment  crumbles. 

wrecking    span •238.     (G.    H.- 

Pegram)  letter  407 
On    wrongly   braced   guy   pole    and   other 

"practical"   errors    •14,'i 

Stivers,    A.    D,,    on    "inverted    penetration" 

macadam  roads  in  Texas .  ^478 

Stockpile,   cleaned   up  by  drag  scraper   and 

crane     'SIO 

High,    built    up    with    heavy    trucks    IH. 

B,   Jay)     , . •l.'ja 

Winter,    batch-box    trains    for    •142 

Stockton.  Cal..  adopts  city  manager  plan.  . 

„      nl043 

water  works,   purchase-valuation 989 

Stone,    crushed,    see    Nafl.    Crushed    Stone 

Ass'n. 
Stone,   filter,   see  Sewage  Treatment,    filters. 

Stone    producers    deny    trust    charge n5  7:) 

Story   contest.    Western    Soc.   of    Engineers. n992 

Stoutnour.   W..   biography    •81.J 

Siratton.  Dr.  S.  W,,  resigns  from  Bureau  of 
Standards,    becomes   head   of   M     IT 

e638,  n«672 

Greeted  by  M,  I,  T.   alumni nl091 

Strauss  Bridge  Co.,  see  Bridges,  Bascule 
Strauss  vs.  Seattle,  see  Bridges,   Bascule 
Street    railways,    see    Railways,    Street 
Streets,    see  Cities,   Streets 
Stress    distribution    in    irregular    members. 

new    studies    IG.    Paaswell)  194 

Strikes,   see   Labor,   Strikes 
Slroganoff.    s.,    on    activated-sludge    exneri- 

ments    in   Moscow    e316     ''45 

Stroganoff.    S,.    on    intellectual    farnine    in 

Russia    e"16    24'> 

Structural    problems,    book    review   '  '   867 

Struts,  single-angle  steel,  compression  tests! 

*1108 

Stucco,  paper-backed  wire  fab'ric'for ,',',' ,'n«1094 

Stucky,   G.  C  .   see  Broekwav.  W    C 

Subsoil,    see   Foundations 

Subway.    New    York,    see    New    York    City 

Transit. 
Sullivan  Mach.  Co..  angle  compound,  steam 

driven  air  compressor n*33.3 

Light  double-drum  compressed-air  hoist 

Magnetic      device      aids     blacksmith      in*^^'' 
uuenihing  drill   steel    ....  n*909 

Ml  phale  „t  copper,  see  Water  Treaiment.' 
Sulphur    111    rivet    steel  oo 

Sulphuric  acid,  see  Water  Treatment " 

Summer    madness?    e''98 

Sumner,    L.    A,   on   highway  location' near  ' 

iCV'Wfl       IftI  t<»i»     Art? 

Surhftuph  flhove].   paipiii'  iinhcid    ;;;**'"*"  _?^i 

Survey,    l^nfn.^   9«v    Hifrhwaya.   Traffic 

St  RVKVS 

'•or^  In.    sources   of    (C.    V 

.*   517 

n,r,y,>monii»    aod   personnel 

'  S'"  C"  Mitohelli::  ^140 

-inirni    .H    r    Mit-' 
"  .'SO.    101 


Paffo 
Land   Offi*^   and  geodetic  survey   to  work 

tocpther     201 

Level  and  transit,  combined ii'207 

LoLatiiip  curve  with  inaccessible  P.  I.  in 
Ihornbrush     country      (W.      \V.      Arm- 

slronp  I      •804 

Plotting  transit   lines  by  natural  tangents 

and   co-tan&ents    (F.   R.   Molther)  .  .  .  .  "lOSa 
Rocky    Mountains,    new    georraphic    posi- 
tions         S-*-' 

Settin;.-  slope  stakes  with  nxl.  hand 
level  and  tape  *P.  Mt-Combst  ....  "30:*. 
IG.  V.  Webb)  letter  490.  (A.  O.  Boss- 
hard  i      1037 

Squares,    perfect,   use    of    (J.   R.   Jahn)..*8&4 
Suspended   ceiliufrs.   see  Ceilings. 
SusQuehanna  River  bridgre.  Harrisburg:.  Pa.. 
telest-opin^r  tower  on  scow  shifts  arch  cen- 
ters       *300 

Sustiuehanna     Ri\'er    dam.     effect    on     Hood 
statres  and  dischar^re    (S.   N.   Whitman)  .. '738 

Swain.    Prof.   G.   F.,    on    licensing:    616 

"Yountr  Man  and  Civil  Eng-ineering^,"  let- 
ter by  H.   L.  Cooper 115 

Swedish    Testinp    Institute    reports    489 

Sweepine-  ma<  hines  for  streets,  performance. eSO'.; 
Sweetwater    Dam.    see    Dams. 

Swiss    technical    notes     44U 

Syme.  G.  P..  on  two  curve  problems  solved. ^713 
On      loratiner     and      mapping      highwaj'S. 
North   Carolina    9"* 


Tables,    six -place,  book   review n6ti 

Tackle   and   rope,   use   of.    bulletin titJ8 

Tacoma    pier,    see   Piers. 

"Taintor"    or    "Tainter"     .  .  .  .el29.     (Fargro 

Enp.    Co.)     letter    247 
Tallapoosa  River.   Ala.,  power  development .  n671 
Tanaiia    River    bndg^e   nears    completion ..  n*1135 
Tank    erection,    circus    safety    net    used.  .  .  .  •80<J 
Tanks,    dosing,   see   Sewage  Treatment. 

Tar   and  its  uses,   book   review    488 

Tar     heater     ignites     wood     floor     through 

sand     -'129 

Tar    on    beaches,    see    Beaches. 

Tar.    to    be    discussed n67tt 

TARIFF 

And    building    materials    n458 

Bricks,     hollow     and     common     at     same 

rate      nlflS 

Free-port    zones   permitted n330 

Materials,    construction,    duties    on n374 

Shingles    may    escape nl048 

Tasmanian  concrete  flume,  a  (W.  Nimms) 
letter    •3fi0 

Tastes  and  odors  in  water,  see  Water  Treat- 
ment. 

Taxation,  essays  in  (Seligman).  book  re- 
view         115 

Tax-free    securities,   see   8ecurities. 

Taxes,  district  and  county,  almost  equal 
rent.     Wales 1066 

Taylor.  E..  on  foundation  pressures  in  mul- 
tiple-arch dams letter   '450 

Taylor,  S.  II..  on  leadite  joints  and  ma- 
chines for  pipe  laying  at  New  Bedford. 
Mass a480 

Technical  journals,  German,  and  high  print- 
ing  costs    100 

Technical   opinion,  vs.  legal e339 

Temiskaming  &  Northern  Ontario  Ry..  lay- 
ing   track     n288 

Templets    for    cun-es.    making    (E.    Low)  .  .  •71*^ 
Made  of  cardboard  (H.  D.  Hurley)  .  .  •306. 
(E.    Low)     ^712 

Tennessee  highways,  see  Highways.  Tennessee 

Tenne.ssee,  River  flow  cheeked  against  hy- 
draulic formulas  (.B.  E.  Jones*.  (E.  W. 
Lane  and  B.  E.  Jones)    letters   1132 

Tension  members,  rivet-hole  deductions  in. 
sec  Rivets. 

Teredos,    see    Marine   borers. 

Terminal    systems     •59.    e728 

Terminals,  railways,  see  Railways.  Termi- 
nals. 

Testing,  mechanical,  book  review 115 

Tests,    highway,    see   Highwavs.    Tests. 

Tests,  methods,  new.  AS.TM.  report... 32. 
(G.    K.    Burgess)    letter    246 

Texas     conservation    program    approved    to 

Geological     Surrey     .n580 

Drainage     reservoir     to     benefit     100.000 

acres     planned      nll37 

Flood  control  conference n288.   n5SO 

Flood  control   bill,   passage  urred nil 36 

Highways,   see  Highways.  Texas. 

Texas    Conservation    Assn.    formetl n370 

Theater  floor  collapse.  Pittsburgh,  see 
Failures.    Engineering. 

Theory  and  practice  fV.  H.  Cochrane)  .c833.  •847 

Thermit  steel  used  to  weld  lugs  on  suspen- 
sion  bridge  cable  clamps •897 

Thomas.  M.  E..  on  foundation  and  fram- 
ing design.    Colfax    power  station •IIOS 

Thomson.     F.     H..     on     painting     galvanized 

sheets letter    759.     \T .    0.    Breyer) 

letter    901      (H.    Carlton)    letter   947 

Thompson.  Prof.  J.  T.,  on  models  in  civil 
ene^ineerina-    instruction     •?! 

Thompson     R.  W..  pneumatic  tire  inventor. 

centennry      e258 

Thorne.  J.  G..  on  water  level  in  deep  well 
discovered    by    electrical     device •807 

"hornton.    Mai.    Gen.    H.    W..    new    head    of 

Can.idian     Na«I    Rvg e.'V94      n0*'9 

Appreciation     (F.   J.    C.    Pole) •lOttO 

Thundrrstnrni    effects    ^J.    W.    Redway )  .  .  .  .  •HP*.: 

Tlbrvlis.     F.    H..    on    simple    aerial    |)hotoR- 

raphy    for  engineers eOQO     •978 

nnal    pow  r    scheme.    British,    held    up.  .  .*.      e» 

4i«-ntstn      China,     flood     protection     (R.     '^ 
Goodrich)      •198 
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Page 

Ties,    see    Railways,    Ties. 

Tilden.    Prof.    C,    J.    on    licensing.  ..  .e338.    35S 

Tile     drain,    tests    show    alkali    affects    con- 
crete         181 

Tile     hollow,    buildingr.    testa    (W.    B.    New- 
hall)  ■■  •yiH»,    (Prof.  J.   H.   Griffith)  .letter  714 

Timber  roof  framing  in  Arkansas  capitol  87 
years    old     *61 

Time,    lost,    in    construction,    aee    Construc- 
tion. 

Time  cards  control   truck   haulage •71 1 

Time    forms,    arrangement   of    (W.   N.   Con- 
nor)           140 

Tipper,   H.   'Human  Factors  in  Industry"..    2S3 

Tire,    pneumatic,    centenary    of    inventor.  .  .  .e258 

Titeomb.     G.    E..     on     need    of     mechanical 
plant    at    American    ports    n5sl 

Tobey.  J.  A.,   on  salaries  of   state   sanitary 
engineers     tjo;) 

Tokvo.  modern  office  builduigs,  construction 
of      "471) 

Toledo.    Ohio,   water    supply,    alternate   lime 
and  iron  with  alum  to  reduce  sand  size .  .    y^iO 
Handling    customers'    bills     476.    (>'.:4 

ToUes.    F.    C.    on    street    cleaning    methods 
and   costs.    Akron.    Ohio e502.    •523 

Topeka.    Kan.,    water  supply,    new  purifica- 
tion   plant    'ISy 

Topping,  C.  T.  Co..   light-weight  ditcher  on 
Fordson    tractor     n^707 

Torch,    acetylene,  see  Acetylene. 

Towles.  T.  T..  on  mission  of  the  university 
letter   635 

Town,  moving,   see  Jennings.  Mich. 

Townsend.    Senator    C.    E..    friend    of    good 

roads,    defeated    nSoO 

Plan   for   distribution    of   war-materials.  .    n34 

Townsend.    D.    W..    on   data   used   for  storm 

sewer   desig-n.    Milwaukee.    Wis ....  letter   1030 

Traber.  C.  K..  on  aerial  tramways  for  mix- 
ing   plant.     Gilboa     Dam •604 

Track,  see  Railways.  Track. 

Traction,    electric,     for    railways,     book    re- 

„  view     850 

Tractive    resistances,    see    Motor    Vehicles. 

Tractors,   better  than  teams   for  river  bank 

protection    •710 

Caterpillar,  rotary  pump  attachment.  .  .  .n*29.t 
Converted  into  road  roller  (R.  W.  Hunt)  .  .  "304 
Logging  wheel,  all-steel,  for  tractor  haul- 
ing    n*677 

TRADE,  FOREIGN 

Construction  equipment  exports.  .n734.   nl048 
Free-port     zones,     foreign,     permitted     in 

tariff  bill    n330 

Latin   America,   new   guide   for  business. 

„     ^.    n996 

Machiner3'    exports    small    in    May n310 

To  be  placed   on   sounder   basis n907 

Wanted — better   salesmanship    for  Ameri- 
can   firms    abroad    (J.    Klein) n4y5 

Trade  Commission,   see  Federal  Trade  Com- 
mission. 
Traffic,    city,    see    Cities.    Streets. 

Traffic,  land  and  water e423    n454 

Traffic   engineer    for    Buffalo.    N.    Y *nll38 

Traffic   survey,    see   Highways.    Traffic 
Trailers,    see    Motor    Vehicles. 
Trainshed.   see   Railways. 
Tramways,  aerial,   see  Aerial  Tramways. 

Transandine  railway,   more  money  for 981 

Transfer  of  town,  see  Jennings.  Mich. 
Transit,    city,    see    Cities.    Transit. 

Transit   and   level,   combined n'207 

Transit  lines,  see  Surveying, 
Transmission    hne,    see   Power. 
Transportation      on      Western     power      job. 

complications  of    '843 

Transportation   Institute   urged  by  Congres- 
sional   committee     n82 

Trans-Sahara    railway   project    152 

Tratman,   E.   E.   R.,  on  contract  system  for 

railway    maintenance   work e683.   702 

Traver.     H.     G..    on    safety    of    mechanical 

amusement  devices letter  1040 

Travilla.   J.   C.    on    lug   brick    with   asphalt 

filler    .  .  .  .letter  .327 
Tree  planting  costs  on   California   roads...    3!)5 
Tregoe.  J.   H..  doubtful  of  business  boora..n678 
Trench     backfiill      covered      with     concrete 

slabs     *1VZ7 

Trench    excavator,    light-weight     n»497 

Trenching  methods  at  Wanaque  Dam   (A.  H. 

Pratt  I     ■"92 

Trent    Valley,    Ont..    water   power,    report ..  n'i89 
Trestlework.    heavy,    on    new    logging    rail- 

_  road    "lUO 

Trickhng    filters,    see    Sewage    Treatment. 
Tnnity   River.    Texas,    control,    dam   sur\'ey 

begun      n535 

Trough,   dipping,   for  iron   pipe,  made  from 

12-m.    casing    *1128 

"Truckrane."    Byers   Co n*373 

Trucks,   motor,   see  Motor  Vehicles. 

Trussing,    ineffective     (C.    S.    Stewart) *145 

Tucker.  Prof.  H-.   on  licensing  of  engineers,     10 
Tulsa.   Okla..    water  supply.   Spavinaw  proj- 
ect,   bids    wanted    .'?oon     n328 

TtTXNELS 

Caribou  tunnel  driven  under  heavy  inflow 
of    water    (W.   D.    Shannon) '340 

Compressed-air  sickness,   data  on    '343 

Driving  a  concrete-block  sewer  tunnel  by 
shield     (J.    F .    O'Rourke  ( •  I  74 

Hard-rock  heading,  large,  makes  prog- 
ress     n*81 

Kem  River  development  involves  unusual 
tunnel    job    ( H,    K.    Fox ) *5<' 

"Modem   Tunneling."    book   review 28*- 

Railway,  eliminated,  with  interrupting 
traffic     'ISS 

Shield  and  compressed  air  tunneling,  book 
review    849 


Small,  lined  with  precast  concrete  ribs. '1119 
Used   for  removal  of  excavated  material, 

Chicago    e867.    'S?? 

versus  bridge e90.  e423 

lurbmes.     and     water-power     installations. 

book    review    665 

Design,  new  departure  in    e683,   706 

Hydraulic.      rubber      seal      rinv      solve 

problem     739 

Reaction,  for  record  head  of  850  ft.]  con- 

tract  let    n993 

Turbine    ships,    war-built,    inferior 64 

Turntable,    truck,    for  road   construction.  .n*125 

Twin   Lakes  dam.    suit   over n494 

Typhoid,      Michigan     liability     law     covers 

typhoid      n718 

Franklin  Furnace.  N.  J.,  outbreak  due  to 

cross-connection eijr>9.     nl04.3.    nll34 

Study    of    causes    needed     (Prof.    G.    C. 
Whipple)     e776.    794 


U 


Uhler.   Col.,   W.   D.,   obituary e737,    '761 

Ultimate    issue,    the    e6Sl 

Underpinning  Lincoln  Memorial,  terrace  and 

approach    (MaJ.  D.  L.   Weart)  .  .  .  .  el30,    'lie 
Unemployment,  see  Labor, 
l-iuoii     Pac.     R.R.,     North     Platte     branch, 

building:    •1014 

Unions,  see  Labor, 

Unit-bids,    recent    n957 

U.  S.  Army,  see  Army. 

U,  S.  Chamber  of   Commerce,   see   Chamber 

of    Commerce. 
U.  S.  Reclamation  Service,   see  Reclamation 

Service. 
U.   S.   Spruce  Production   Corp.,   see  Spruce 
Production  Corp, 
U.  S.  Steel,  see  Steel  Corporation, 
Universities,   see  Education. 
Univ.  of  Kansas,   see  Kansas   Univ. 
Univ.  of  Michigan,  see  Michigan  Univ. 
nt.ah.  engineering  in — Ogden  and  Salt  Lake 

(W,    W.    De   Berard)     "363 

Utah  Central  R.R.,  hearing  postponed 888 

Utiea,    N.    Y.,    cross-connections    put    under 

'■on'rol     891 

Utilities,  public,  see  Public  utilities. 

Uzzell,     R.     s.,     on     safety     of     amusement 

riding   devices,  ..  .letter    366 


Vaccination,    ventilation   and   sanitation    (P 

W     Harris  I letter    989, 

IR.    Hering)     letter    1049,    C.-E,    A,    Win- 
slow  l    letter    11,« 

Valley   gutter,    see   Cities,   Streets, 

Valuation,  original  envestment  as  basis  in 
rate  making  (E.  Plad)  .  .  .  ,  736,  (J,  H, 
Gandolfol     letter   900 

Vahiation    of    railways,    see    Railways,    Valua- 
tion. 

Valves,   see  Water  Supply,   Valves, 

Vancouver,  B.  C„  projects  under  construc- 
tion      n636 

Van  Fleet,  V,  W.,  becomes  Trade  Commis- 
sion  member    n305 

Vanleer.  Prof.  B,  R..  on  California  pipe 
method  of  water   measurement    •lOO 

Vault.  concrete,  wrecked  by  paving 
breakers 'SOe 

Vector  calculus  with  applications  to 
physics,     book     review     852 

Ventilate,    vaccinate    and    sanitate     (P.    W 

Harris!     letter,    with    editorial 

comment,    989     IR.    Heringl    letter    1040 
C.-E.  A.   Winslow)    letter  1133 

Ventilators   for  cpncrete  reservoir  roof,  .  ,  ,    140 

Venturi  meters,   large,    for  London 273 

Vera  Cruz-Mexico  railway,  to  electrify 
section     n948 

Ver  Loren  Van  Themaat.  R..  on  wood  screw 
pumps  in  Holland   .  ,  ,  ,  letter  *119 

Vernier,  J.,  on  diagonal  loadway  joints 
letter  901 

Veterans,  employers  urged  to  call  for    ,  ,  ,  ,    n43 

Viaducts,     railway,     hiyh    piers    braced     by 

trusses  of  main  span *4,3'3 

High,    moved    75    ft,    laterally    (E.    God- 
frey)     •1034 

Sidehill,   carry  highway   in  canyon    .above 
railroad      •378 

Vicksburg,  Miss.,  water  supply,  flood  stage.     20 

Von  Emperger,  Dr.  F.,  retires  as  editor  of 
Beton  unci   Eisen    285 

Von   Maur,  J,T),,    on   methods   and   cost  of 
laying  gas  main  with  new  joint,  ,  ,  ,^572 
IJ.   D.   Von   Mauri    letter  946 
On  packing  new  joint  for  gas  main,  .letter  946 

Von  Schon,  H„  on  backwater  suppression 
letter  77 

Voorhies,  L,  J„  on  creosoted  pine  storm 
sewers  at  Lafayette,  La ^701 

Voorhees,  M,  T,,  on  zoning:  progress  in 
U.  S eaOl,    519 


w 


Wages,   see  Labor.  Waces. 

Wagon  loader,  scraper-plate,  has  self-feeding 

arm   n«997 

Wales,    district     and    county    taxes    almost 

equal    rent 10(t(i 

Wales.      South,      regional      planning,     book 

review     850 


Page 
Walker,  E.  G..  on  use  of  diagrams  for  rein- 
forced-concrete  design   letter  758 

Walls,   abutment,   of   horizontal   beam   type, 

charts   for  design    (W.   B.    Walraven)  .  .  •708 
Abutment.    U-type,    modified,    as    used    in 

Wyoming     (J.    F.    Seller) '445 

Concrete   and   brick,    tests    (A.   C.    Irwin) 

letter   33 
Tile,   load  tests,    and  measuring  floor  de- 
flections   (E.    Godfrey) •ISO 

Walraven.    W.    B..    on    charts    for    design   of 

abutment   walls  of  horizontal  beam   type.  •708 
Wanaque    Dam,     core- wall    construction    in 

deep  trench    i  A.  H.  Pratt) •92 

Wang.    W..    on    finding-    areas    of    irregular 

figures   with    an   analytical  balance 896 

War    material    distributed n34.    n332.    695 

Reduction   of    rates    on n678 

Town;>end     plan n34 

War  memorial,  see  Kansas  City. 
Wr^r  veterans,    see  Veterans. 

Warehouse  and  dock.  Milwaukee,   Wis ^323 

Warren-Knight     Co..     combined     level     and 

transit     n*207 

Warren  Bros.  Co.   wins  paving  patent   suit.  n7 18 
Washington.    D.   C.    bridge   across  Potomac. 

half   cent  charged    nl23 

Knickerbocker       Theater      collapse,       see 

Failures.    Engineering. 
Water      supply,      bids      asked      for     new 

aqueduct      n36 

Conduit    award    n371 

Washington   State  highways,  see  Highways, 

Washington    State, 
Washington  State  College  issues  bulletins.  .    668 
Washington     Univ..     stadium,     concrete     on 

fill   did  not   crack n 

Washington    Water  Power  Co..   Kettle  Falls 

permit     granted nl23 

Wasser.    T.    J.,    on    licensing e338.    356 

Waste   or   speed? e914 

Waste  in  industry,  elimination  by  simplifica- 
tion   of    styles    and    sizes e48 

Hoover    on 188 

Report    on;    engineer   gets   50%    rating.. e337 

To    be    discussed n858 

Water,  condensed,  see  Condensed  water. 
Water,  drinking,   advisory  committee  created   103 
Water      and      land      traffic      rights.      adjust- 
ing     410.  e423,   n454 

Water    in    storage.     Etajount    determined    by 

graph     (G.    C.    Love) •SOS 

Water    measurement.    California    pipe    meas- 
urement   (Prof.    B.  R.   Vanleer) •190 

WATER  POWER 

Abitibi,  see  Ontario. 

Act.   nibbling  at el71.   n202 

Am.  Soc.  C.  E..  fall  meeting,  water  power 

to    be  the   subject n329.    n454 

Auxiliary       to       steam.  .  .  .e3.        (J.       W. 

Ledoux)    letter  366 
Backwater    suppression     (H.    von    Schon) 
„    „  „  letter    77 

Building    a    6500-hp.    plant.      Searsburg. 

Vt.    (J.  A.  Garrod) •1017 

California,    state    control    voted    on.    de- 
feated      e727,    nSlO 

Canadian  engineers  discuss  subject n455 

Capacity      a      factor      in      water      power 

value      e546 

City's  right   to  condemn   power  source  of 

another  city  denied 937 

Colfax    power    station,      foundation      and 

framing  design  (M.  E.  Thomas) •IIOS 

Depreciation     ruling.     Commission     slicks 

to    r el71.   n202 

Discussed    at    Am.  Soc.   C.   E.   fall   meet- 
ing     e637.    663 

Federal     act.     suit     against.     Government 

moves    for   dismissal n581 

Navigable    waters    in 985 

France,    developments 965 

Preliminar.v    permit   held    not    binding.  n339 
Generating  station  has  automatic  switch- 
ing  and   coTitrol 228 

Hudson   River,  possibilities  studied 700 

India,    hyrim-dci-tric    project   in    Punjab.  .    707 
Installation,     a     notable,     on     Aar     River, 

Switzerland     489 

Kern  River  development.  San  Joaquin 
Company,    involves   unusual   tunnel   job 

m.    K-    Fox) TtO 

Low-head   plant   84.000   hp.,   Norway    (W. 

F.    Lloyd )     •873 

Transportation     difficulties     on     power 

job     "843 

Water    district    proposed n203 

Mexico — U.     S..     permit    sought n760 

Pipe    collapses.    50-ft.    section    of    12-ft. 

wood   pipe    nl088 

Quebec     lets    contract     for     $12,000,000. 

dam     nlOSB 

San    Joaquin     Valley.    Cal..    L08    Angeles 

seeks    power    site nl65 

Scotlancl     dnvelopmeiU      (R.     Jlphti^tone- 

Tavlor)    4R9 

Small       mi^Jtilcipal       plant.       Cookevillc. 

Tenn      •1076 

South    Dakota,   state   ownership   defeated. 

nl042 

Southern  Appalachian  Water  Power  Con- 
ference   organized    nSl 

State-owned    e727,    nSlO.    nl04,    cl053 

Turbines.   s"e  Turbines. 
WATER     SirrfV     »iul     WATER     WORKS 
(see   iUho    W.\TER    TREATMENT). 
I  Sec      M.-imes      (if      individual      f-late^;      and 
cities    for    .trtictos    relating    to     w.itcr 
supply  and  water  works  of  those  cities 
and  states.) 

Amount  of  water  in  storage  determined 
by  graph    (G.  C.   Love) •,''>08 

Aqueduct     breaks     repaired      with     steel 

P'P"      n.''.37 

Aqueduct.  oW.  belated  settlement  (F.  I. 
Winslow)      •1105 
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Auxiliary     submoiTod     intake     aloneeide 

tower    iC.    M.    Daily) *875 

BoiuIr.  proper  term  for  (C.  W.  Sberman)  .1117 
Glicmlcal  and  bactcriolofrical  examination 

of     London     wat*.'r,    book    review 488 

Colloi<lal    t'lay.     color    and     turbidity     (J. 

Feld)  .  .  .  .letter  040.    see  also   «25 
Color      and     harmless      booteria      (F.     B. 

MarBh)  ...  .letter       1^24.        (J.       Feld) 

letter  041! ;    8co  also  380.   391 
Co-operalion      between      authorities     and 

I'onsumcm     a481 

Corrosive    waters e422 

Costs  ol  mains  to  be  assessed.   Hartford. 

Conn 188 

Country    home 688 

Bonds,    proper    term     focmfwyeptaoinpunpuuii 
CroBH-eonni'ction,    tvphoid    from  .  .  .  .e959. 

1045    (Franklin  Fumaee.  N.  J.) 
CroHH-eonnections       put       under      control. 

rtir.i.    N.    .Y 891 

Cross-connections  with  private  supplies.  .a48'.2 
Customers*     bills,     handling,     in     Toledo. 

Ohio    47(1.   024 

Drainace   areas,    safe  yields,    in   years  of 

minimum  rainfall    (A.   5.    Burgess)  ...  *970 
Drainaife    wells    that    micrht    pollute   water 

controlled  in  Florida  (C.  D.  McFarlandl 

letter  624 
Hiph-press'.ire    fire   system.    Boston,    Mass. 

(F.   A.   Mclnncs) a479 

From    underwriters'    viewpoint     (G-    W. 

Booth)     a479 

Hoboken.  N.  J.,  to  pay  more  to  Hacken- 

s.ack  Water  Co nl043, 

(W.  S.  Coultci-)   letter  1086 
How   Portland.   Ore.,   supplies  water  out- 
side city    524 

Ice.   keepinir   it  out  of   water  supply    (C. 

M.  Daily)    'g-rr, 

Kansas-Mi.ssouri    water-works    tax    treaty.    613 
Liiyinir  30-in.  submerired  pipe  for  Nor'o'lk 

w.iler   works    (D.    A.    Decker   and   J.    O. 

.Miller)     •393 

"Little  Book  on  Water  Supply."  English. 

book    review 108 1 

Main,    idle,    converted  into   new  hiph-pres- 

sure    fifdcr     (L     Chivvis) 369 

Meters  and  master  meters  (C.  E.  Painter) 

„  ^     leltetr   1087 

Nabaclis.  Br.  Gtiiana.  see  Nabaclis. 
Percentape   of    water   pumped    which    pro- 
duces re^*enue   (H.   F.  Huy) 944 

Pipe,   see  Pipe. 

Pressure   a  function    of    five   rather   than 

water   department    238 

Problems  and    practice e377.  at79 

Publicity    for    properties 1020 

Pumps,   old   steam.     Weymouth.    Mas3...a481 
Purchase-valuation      of      Stockton.      Cal.. 

water-works 989 

Quality     of     water,     service     pipes     and 

plumhinp     a481 

R.iilway    terminal    train    water   supplies.  .    433 
Sand,  kecpin?  it  out  of  water  supply  (C. 

-M.     naily) «875 

Sand  catcher  dears  cistern  water  pumped 

for  industrial  uses   (C,  C.  Brown)  ....  •1037 
Valves,  butterlly.  6-in..  losses  vary  mate- 
rially    with     velocity     (Prof.     W.     S.) 
Pardoe)      tpg 

Makine   and    testinir   for    Boston   water 

division    (T.    E    Lallv) a479 

Vinturi    meters,    larcc     for    London "73 

Welland   sprine  protection,   bulletin   on..    608 

«ell.    dcp     pollution    of 430 

W.\TER    TREATSrENT    (see    also    WATER 

Aerator  nozzle  Sacramento  floating  type 

IH.    N.    Jeiiks)  .  .  .  .  ^384.    e422.     (F     B 

Marsh)    letter  670. 
Aerators  and   copper  sulphate   for  taateo 

and  odors #70 

Alternate    lime,    and    Iron    with    aluni    to 

reduce  sand  size 530 

.^lum  dissolved   under  pressure n^541 

Alum,  use  of  sulphuric  acid  with    (J    R 

Bavlis)     331 

Boiler-water  treatment  on  C.  M.  &  St  '  P 

Ry.     I C.     H      KoyI ) ■  «.:;flo 

Buenos   Aires    works •()()" 

Chlorine,   tastes  and  odors  from...!.       .    878 
Cleaninir    a    mixlnc    conduit    of    lime    de- 
posits   (C.    M.    Daily) •fio.l 

Coamilant,     concentrated     colloidal,     dis- 

covere<l    n*'93 

Copper    sulpliatc.    use    at    Hartford'    and 

effect  on  filter  runs  (J,  E.  Garratt).  .  .1124 

Cnrrnsive    waters e4*"' 

Excc-s  dose,  thickeners  and  carbonizaVicin  243 
Filters; 

Alr-tiindinir    of    rapid     filters     (W     D 

Hal  field )       7^3 

Chester.  Ens-..  layer  of  fltie  sandwithln 
slow  sand   filters (JO3 

Copper  sulph.ite.  use  at  Hartford  and 
elleot  on  filter  runs   (J    E.  Garratt) .  1124 


Vnge 
Daircii     Manchuria,    water    works    and 
filtration  plant 244.    (O.  C.  Kern- 
sou  )    letter  (170.  ._„_ 

Duluth.    filters    not    necessary w    "•*' 

Hartford.    Conn.,    slow    sand    plant     (C. 

M.    Saville) e37-,    •SSO,     (F.    B, 

Marsh)    letter  624 
Omaha  to  have  rapid  filters.  oO  mg  d. 

c  inicilv         n202 

Iron    removal 267.    281 

Iron     removal,     small     plant     for    Leroy, 

Ohio     (A.    E.    Kimbcrly) 96a 

Marl    treated   mine    water o58 

Nabaili's    Br.  Guiana,  iron  removal,  etc..      38 
No77,les.    aiTstor.  .  .  .•384.    e423.     (P.    B. 
Marsh)    letter  670 

Ohio  plant  oiieiators  to  meet n8.i9 

Adopt    hieh    standards n992 

Prcchlorin.ition-aluin  treatment  of  soft, 
colored  waters  lA.  L.  G,imma?e)  .  .  .  . 
391.    (F.  B.  Marsh)   letter  624 

Purification     sweeps     on el73 

Purifying    water,     new     metliod     (H.     W. 

Clark)  ...  .a514.  (H.  W.  Clark)  letter  900 
Topeka.  Kan.,  new  purification  plant..  •153 
Well     water,     filtered,     recommended     for 

Memphis.  Teiin .566 

Waterways.     Ohio     River    trafBc.     company 

organized     n36 

Projects.  Congress   to  provide   funds .  . .  .  n760 
Water  wheels,  sec  Turbines. 

Waters,     eo.-rosive e422 

Waters,  navigable,  in  water  power  act. .  .  .    985 
Waugh.    Prof.    F.    A.,    recreation    engineer. 

Forest   Scrv'iec n291 

"Textbook      of     Landscape     Gardening." 

book  review 117 

Wave    (r.insmission    of    power n413 

Wayne    County.    Mich.,    plants    2.200    trees 

aloiit.'  highways    108 

Weart,  Maj,  D,  L,.  on  underpinning  Lincoln 
Memorial,   terrace  and  approach  ...  el.'iO.   ^146 

Weather  data,   summaries  of 488 

Weather  exposure  of  steel  work el053 

Webb.  G.  F..  on  special  rod  for  setting  slope 

stakes    letter    490 

Weed  cutter  for  canall*  and  lakes '1.39 

Wegmann.   E..  "Desisrn  and  Construction   of 

Dams."    new    edition 284 

Weir,  combined  dam.   sewer  inlet   and  weir 

(R.     E.    Spear) •518 

Weiskopf.  E.  F.  on  removal  of  columns  in 

37-story  building ^4 

Weiss.  C.  on   t.ables  and  formulas   for  wind 

stresses    in    olfice    buildings •510 

Welding,   see  also  Oxyacetylene. 
Welding    patches   on    steel    pipe    without    re- 
ducing   water  pressure    (J.    A.    Foulks)  .  .  •898 
Welding    rusted    steel    chimney 58 

WELLS 

And    spring    protection,    bulletin    on ...  .    668 

Deep,    pollution    of 430 

Drilledf   for    draining    and    (R.    M.    Downie) 
....75.    iC.  D.   McParland)    letter  634 

Water.  filtered.  recommended.  for 
Memphis.  Tenn sflg 

Water    level    in    deep    well    discovered    by 

electrical  device  (J.  G.  Thome) 'SO? 

Wendit.    E.    F..    on    tic-treatment    a    charge 

against  capital    letter  181 

West    Va..    coal    cars    short nl68 

West    Va..    highways,    see   Highways.    West 

Va. 
Western  Soc.  of  Engineers,  abort  story  con- 

,    test    n993 

Westinghouse    Co.    replies    to    criticism    of 

bro.adcastiiig  practice. ..  .el099.   see   also 

989  and   1040 
Weston.  R.  8..  review  of  "Smell.  Taste  and 

/killed    Senses   in    tile    Vertebrates" 1081 

Wharfhouse.  New  Orleans,  destroyed  by  f5re 

11535.     lA.    M.    Shaw)     e545.     ^555 

^vharves.    see    Piers. 

JVhcel     impulse,  improvements e682    7Q6 

Wlieelliarrow.    must    we    stick    to?.  .  .    e91.    109 

Strengthened     n^l*'5 

JVheels.  car.  see  Car  wheels. 
\Vheels.  water,  see  Turbines 
\Vhipplc.    Prof.    G.    C.    on    cause   of   decrease 

in    typhoid    e776,    794 

White,    E.   A.,  on   third  curve  replaces  two 

curves   joined  by  tangent    ^1126 

White    Co.      trucks,     special    refuse    collec- 
tion    boihes ^•457 

White  River,    Ind.,    shifting   channei   bridge 

protection      ^884 

Whiting,    R.  J.,   on   wood  "shingles '  aiid  prc- 

,    pared    roofings letter    '854 

^^J'"'-'"k  ^    N..   on  effect    of  low  dam    at 
willing;     r''^  0"  ""J?*'  s**-""?  and  discharce.  ^738 
Whitney,    F..    on    attempt    to    get    consulting 

engineers  .advice  by  questionnaire ^c503 

ViJ^Vi",,'",    Engineering,"     Americai^ 

I  Leonard)    book   re\-iew ,  .  ,  ogo 

'ril'Jl':J,„!f'">  ■  ■'•"cniPnt  maintenance' (P.' L,   ""  ' 


Wichita  Falls.    Tex,    design    i,l    storm    sewer 

and    flood    gate    ij.    Montgomery) ^980 

Wilbanks.  J.  R.,  on  changes  in  Matt.amus- 
keel   drainage  district    •1036 

Wiley.  R.  B..  on  test  of  sewage  sprinkling 
nozzles    letter  119 

Willamette   River   bridge.    Oregon    Chtv     old 
bridge  used  in  erecting  new  arch   (C    B 

McCuIlough)     e727     •730 

Some    questions    as    to     design     (R.     W 
Lincoln)     letter    li>l 

Williams.  Prof.  C  C.  on  design  features  of 
Kansas  Univ.   stadium •790 

Williams.  F.  M..  joins  consulting  engineenne 
firm nSlO 

Williams.  G.  S..  on  foundation  pressures  in 
multiple-arch    dams letter    79 

Willianiansett.  Mass..  see  Failures.  Engineer- 
ing. 

Wilmington.  Del.,  garbage  muddle  con- 
tinues      el  .30 

Wilson.  F.  W..  on  plant  inventories  as  iBeJil 
for    structural     engineers •<it\ 

Wilson.    H,    A,,    biography •41(1 

Wilson,   J.    H..    biography '  '  '  •non 

WUson.  R,  E,.  and  W^  H.  McAdams.  'on 
flow  of  fluids  through  commercial  pine 
lines    •OSO 

Wilson  Dam,  see  Muscle  Shoals, 

Winds,  high,  .above  ground,  data  on.  .  .  ,285 
(R.    Fleming)    letter    901 

High,   effeel   of    ij.   W.   Redway) •89" 

Stresses    m    oflice    buildings,    tables    and 
fiirmuhisi    for     (C.    Weiss  I •sio 

Winnipeg.  Tribune,  on  the  engineer 571 

Winslow,  A  W.  on  bending  moments  in 
pins    or    shafts    determined    eraphically .  .  •368 

Winslow.  Prof.  C.-E.  A  .  on  ventilation  prob- 
lem in  light  of  research letter  1133 

see  also  989  and  1040 

Winslow.  F.  I.,  on  simple  method  of  making 

prints    804 

On    belated    settlement    of    an    old    aque- 
duct      •1105 

Winter  concreting,   see  Concreting 

Winter  idleness  in   construction    (C.   S    Hill)    600 

Winter  pipe  buying.  .  .  .675.  e682    721    765 

TO     .u         ,.   .       ^  ^J*'-    SOS     9-'>3 

Winthers  Motor  Co..  rotary  snow  plow.         n^l67 
Wireless,    see   Radio. 
Wire-mesh    fencing   helps    to    check    erosion 

IR.   W    Macint.vrel letter  1086. 

see   also    884 

Wire-rope    cutter n^033 

Wisconsin     highways,    see    Highways. '  Wi's- 

c«nsin. 
"Wisconsin"  motor  in  excavator  and  loader. n^85 
Wolfe     A.    J.,    on    engineering    construction 

work     under     foreign     laws...  a5"»0 

Wolfe.  T   F..  on  winter  pipe  buying.  . .  . .' .' .'n995 

Wood.   W    E  .   killed T.  .  .        n^9!'l 

Wood,    air  dried   and  kiln-dried,   comparative 

strength     5^7 

Tests  reach  half  mUlion (593 

Wood  borers,   see  Marine  Borers. 

Wood   fiber  panels  as  lumber  substitute. .    n862 

WOOD  PRESERV.ATION 

Cresoted  piles,  bark  left   on  underground 

part     J  -,g 

Creosoted  pine  storm  sewers  at  Lafayette. 

La..     (L.   J.    Voorhies) •70] 

Paraffin  and  poisons  for 49] 

Woods,  native,  relative  durability      ....  5"7 

Work,    public,    see   Public  Work 

Wrench,    pipe,    end-opening n*167 

Wrought   iron,   see  Iron. 

Wyoming,     modified     D-type     of     abutment 

(J.    F.   Seiler) •44.H 

Rock   prices    (E    F    Stevens) letter  715 

Southeast    corner     iW.    W.     De     Berard) 
....•332,    (E.  F.  Stevens)    tetter  713 

Y 

Yakima   Southern   Ry    Co..   articles  filed.  .  .    n718 
Yates.   W.    H..   on    model    tests  of  skew    arch 

thrust    questioned     letter  625 

Young,    A.    A.,    on    progressive   construction 
of  highwoys.  .  .  .letter  with  editorial  com- 
ment.   B26 
Young   Prof.   C.   R  ,    on    lateral    strength    of 

columns    subject    to    flexure •788 

On     rivert-holc    deduction     and     tests 
letter  490.     (E     Godfrev)    letter    •75f)  ' 
Young.  E..  on  long-time  supply  of  building 

mechanics nHI9 

■Yuma  project,  operation  of  drainage  pump- 
ing plant    1111 


Zoning,  see  Cities.   Zoning. 
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The  Licensing  Issue  Reviewed 

1ICENSING  or  registration  of  engineers  is  now  re- 
^  quired  in  nineteen  of  the  states.  It  is,  therefore, 
for  a  large  number  of  engineers  an  accomplished  fact, 
something  to  be  observed  in  practice  rather  than  to  be 
argued  about.  Nevertheless,  argument  continues. 
Engineering  Council's  committee  only  a  few  weeks  ago 
discussed  the  matter  as  though  it  were  still  something 
to  be  settled.  The  licensing  committee  of  the  American 
Society  of  Civil  Engineers,  which  has  been  sitting  for 
a  year,  has  not  yet  arrived  at  any  conclusion  justify- 
ing a  report.  Clearly  the  bulk  of  the  profession  has 
not  made  up  its  mind  on  this  so  important  a  subject. 
For  this  reason  we  think  it  worth  while  to  set  before 
our  readers  elsewhere  in  this  issue  some  well-stated 
arguments  in  favor  of  licensing  by  one  who  has  had 
some  experience  in  administering  a  license  law  and  an 
impartial  editorial  analysis  of  the  licensing  question, 
which  it  is  hoped  will  help  to  clarify  the  issue  in  the 
mind  of  the  engineer  who  is  considering  it. 

Where  Posterity  Can  Read  It 

IT  WAS  well  said  at  last  week's  dinner  in  honor  of 
J.  Waldo  Smith  that  he  has  indelibly  written  his 
name  into  the  annals  of  New  York  and  into  the  records 
of  great  American  engineering  achievements.  Even 
the  general  public  today  reads  with  interest  of  the 
leaden  pipe  distribution  systems  and  the  aqueducts  of 
ancient  Rome.  Shall  not  the  people  several  centuries 
hence  point  to  the  Catskill  Aqueduct  as  one  of  the 
essential  factors  in  permitting  the  tremendous  growth 
of  the  metropolitan  city  of  this  continent.  They  of  that 
time  will  probably  have  even  more  stupendous  works, 


but  will  they  not  look  back,  as  we  do  now  to  the  aque- 
duct builders  of  ancient  Rome,  with  reverence  to  then 
man  who  had  the  vision  and  the  engineering  ability 
to  put  through  the  greatest  aqueduct  of  his  time? 
Fundamentally  there  is  but  little  change  in  the  human 
race  over  the  centuries.  Human  impulses  will  probably 
be  basically  the  same  in  the  year  2500  as  they  are  today 
and,  if  they  are,  the  achievements  of  J.  Waldo  Smith 
will  still  be  inspiring,  will  still  be  a  tribute  to  the  might 
of  the  man  who,  with  machinery  inadequate  as  meas- 
ured by  the  developments  of  the  year  A.D.  2500,  builded 
structures  that  supplied  the  water  needs  of  New  York's 
millions. 

The  Milk  of  Human  Kindness 

GELEBRATIONS  of  the  kind  referred  to  in  the  pre- 
vious note  are  not  unusual.  Nevertheless  we  never 
assist  at  a  function  in  honor  of  the  achievement  or 
retirement  of  some  important  man  without  feeling  that 
we  do  not  often  enough  express  our  appreciation  of 
those  who  have  done  well  by  their  fellows  or  by  the 
public.  We  forget  that  it  is  far  better  to  pin  a  single 
rose  on  a  man's  coat  than  to  put  a  bushel  of  them  on 
his  coffin.  Such  functions — dinners  we  mean,  not  fu- 
nerals— are  good  for  the  recipient  of  the  honor.  They 
show  him  that  beneath  the  formal  business  exterior 
of  his  associates  is  a  warm  human  heart.  They  cheer 
him  up.  They  send  him  on  with  new  vigor  and  furnish 
memories  that  are  a  solace  in  the  days  of  reminiscence. 
But  these  functions  are  equally  beneficial  to  those 
who  participate  in  the  rendering  of  the  honor.  To 
them  such  affairs  are  an  inspiration  to  higher  endeavor. 
They  are  evidence  of  the  reward  that  comes  to  those 
who  have  served  well  their  fellow  men.  They  give 
occasion  to  reflect  upon  those  human  qualities  which 
must  be  added  to  sheer  intellectual  ability  if  one  is  to 
achieve  a  worth-while  success  in  this  our  world.  Let 
us  have  more  dinners  or  other  celebrations  that  put  a 
human  note  into  our  business  and  professional  occu- 
pations. 

Defining  the  Issue 

CHAIRMAN  HOOPER  of  the  Railroad  Labor  Board 
scores  a  bulls-eye  in  his  statement  that  "the  people 
of  the  United  States  are  sick  and  tired  of  having  rail- 
way transportation  and  traffic  periodically  interrupted 
by  controversies  between  railway  managements  and 
employees."  The  Labor  Board  itself  is  the  tangible 
evidence  not  only  of  that  state  of  disgust  but  also  of 
their  determination  that  in  the  settlement  of  such  con- 
troversies the  rule  of  reason  must  prevail.  Since  its 
establishment  the  authority  of  the  Board  has  been 
invoked  on  several  occasions,  both  by  the  managements 
and  by  the  employees,  to  the  incalculable  advantage  of 
all  parties  at  interest,  including  the  public.    We  have 
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made  progress;  there  must  be  no  retreat.  The  present 
attack  on  the  board  is  more  than  an  industrial  incident, 
more  than  a  matter  of  wages,  hours  or  working  con- 
ditions. It  is  not  a  "strike"  or  a  "walkout"  at  all.  It 
is  a  gesture  of  defiance  toward  an  arm  of  the  govern- 
ment lawfully  exercising  its  authority  in  the  public 
interest.  No  greater  disservice  to  the  members  of 
the  shop  crafts  unions  could  be  performed  by  their 
leaders  than  to  flout  the  American  people  with  regard 
to  this  issue.  They  are  too  determined;  they  have  come 
too  far.  We  suggest  that  the  "Little  Six"  hesitate  long 
before  rushing  in  where  the  "Big  Four"  feared  to  tread 
last  October. 

Mt.  Everest  Named  for  an  Engineer 

APROPOS  the  expedition  struggling  to  scale  Mount 
l\  Everest,  engineers  will  be  interested  to  know  that 
this,  the  loftiest  summit  on  earth,  bears  the  name  of 
an  engineer.  Sir  George  Everest  spent  much  of  his  life 
on  engineering  works  in  India  becoming  surveyor-gen- 
eral in  1830.  In  1841  he  completed  the  trigonometrical 
survey  of  the  Himalayas  and  first  determined  the  posi- 
tion and  altitude  of  the  peak  that  bears  his  name. 

"Selling"  Highways  to  the  Public 

ANEW  phase  of  the  highway  problem  is  assuming 
importance  in  the  minds  of  engineers.  Until 
recently  chief  consideration  has  been  given  to  financing, 
design,  construction,  and  maintenance.  Now  that  the 
state  departments  have  made  substantial  progress  in 
spinning  their  traffic  webs  between  important  centers 
to  form  an  interconnected  system  the  problem  of  opera- 
tion looms  large.  For  the  most  part  the  highway  de- 
partments have  reasoned  thus:  Our  job  ends  with  the 
construction  and  maintenance  of  roads;  let  the  public 
use  them  as  it  will.  Today,  however,  we  find  certain 
highway  departments — Wisconsin  is  an  example — going 
a  step  further,  by  selling  its  product  to  the  road  user. 
To  accomplish  this  end  the  Wisconsin  department  has 
each  year  for  several  years  issued  an  excellent  map 
of  the  state  trunk  highway  system.  The  latest  edition 
contains  forty-eight  pages  folded  to  a  convenient  pocket 
size.  There  is  shown  first  a  key  map  of  the  entire  state, 
followed  by  maps,  on  a  larger  scale,  of  different  sec- 
tions. All  routes  are  numbered  and  the  condition  and 
surfacing  are  indicated  in  every  case  by  the  use  of 
different  conventions,  red,  black,  and  purple  ink  being 
employed.  In  addition,  the  maps  indicate  points  of 
historical,  scenic,  and  industrial  interest,  camping  sites, 
state  parks.  There  is  a  real  business  return  for  the 
state  in  such  a  publication  as  this.  Increased  high- 
way traffic  turns  revenue  not  only  into  the  hotels  and 
shops,  but  into  industries  of  all  kinds.  In  this  countiy 
the  development  of  tourist  traffic  as  a  means  of  paying 
indirectly  for  road  con.-^truction  and  maintenance  has 
been  almost  entirely  neglected.  Highways  can  be  made 
to  yield  dollar-and-cents  returns  just  as  surely  as  does 
Swiss  scenery  if  the  technical  conception  of  them  can 
be  leavened  by  a  proper  amount  of  promotional  instinc*. 

Settle  the  Next  Strike  Now 

AS  THIS  is  written  President  Harding  is  assembling 
.  in  Washington  representatives  of  both  parties  to 
the  coal  strike.  It  is  to  be  hoped,  of  course,  that  this 
conference  will  bring  about  a  resumption  of  coal  min- 
ing, for  the  country  now  stands  face  to  face  with  the 


long-expected  shortage.  The  wish  of  the  President,  we 
are  told,  is  to  have  the  operators  and  miners  work  out 
their  own  settlement.  The  government  wishes  neither 
to  use  compulsion  nor  to  enter  the  coal  business.  All 
this  is  worth  while,  so  far  as  it  goes.  But  we  cannot 
quite  see  how  mere  composition  of  the  present  differ- 
ences can  lead  to  any  result  more  far-reaching  than  a 
truce.  Elsewhere  in  this  issue  appears  a  discussion  of 
the  coal  industry  by  George  Otis  Smith,  director  of  the 
U.  S.  Geological  Survey.  Its  problems,  as  he  presents 
them,  are  beyond  the  scope  of  the  present  conference. 
They  involve,  root  and  branch,  the  entire  economic  or- 
ganization of  the  industry;  the  volume  of  capital  in- 
vested, the  number  of  workers  dependent  on  it,  the 
relation  between  productive  capacity  and  market  de- 
mands, the  buying  habits  of  the  people,  and  the  co- 
ordination of  all  these  in  the  general  interest.  We  fear 
that  the  statesmanship  of  operators  and  miners  com- 
bined is  unequal  to  the  needs  of  the  situation,  and  that 
if  we  are  to  get  anywhere  the  government  must  play  a 
part  more  active  than  that  of  the  friendly  advisor.  This 
does  not  mean  that  the  government  should  get  into  the 
coal  business.  It  does  mean  that  sooner  or  later  the 
coal  industry  complete,  from  mine  to  consumer,  must 
be  reorganized  and  that  the  leadership  in  this  tremen- 
dous undertaking  must  be  assumed  by  some  agencv 
with  the  authority  and  the  resources  of  the  govern- 
ment behind  it.  We  believe  that  now  is  the  time  to 
put  this  job  in  hand  and  we  hope  that  the  President 
will  not  be  turned  aside  from  it  by  any  disposition  to 
smooth  over  the  present  difficulties  by  leaving  the  mor- 
row to  care  for  itself. 


A  Twenty-fifth  Anniversary 

NEARLY  eight  hundred  engineers  and  manufac- 
_  turers  gathered  at  the  Atlantic  City  meeting  of 
the  American  Society  for  Testing  Materials  last  week, 
the  twenty-fifth  meeting  since  a  small  but  hopeful  group 
founded  the  society  in  1898.  They  celebrated  a  twenty- 
fifth  anniversary — or  a  twenty-fourth,  depending  on 
one's  preferences  in  arithmetic.  Within  the  margin  of 
experimental  error,  as  the  testing-laboratory  man  likes 
to  say,  the  society  can  look  back  on  a  quarter  century 
of  useful  existence.  That  is  a  proud  and  justified  di- 
version, and  also  a  salutary  one,  for  societies  as  for 
individuals.  President  Young's  review  of  the  career  of 
the  society  was  an  instructive  retrospect  upon  a  great 
amount  of  work  well  done. 

Industry  and  the  general  public  have  been  benefited 
by  this  work  through  better  regulated  production  and 
more  assured  quality  of  materials.  The  engineer,  who 
has  benefited  fully  as  much,  finds  in  the  society's  career 
a  remarkable  example  of  effective  group  activity,  the 
kind  of  activity  on  which  much  of  his  daily  work  de- 
pends for  its  effect.  From  every  point  of  view  the 
society  has  achieved  success. 

In  view  of  this  success  the  reasons  why  the  society 
came  into  existence  and  why  it  prospered  claim  atten- 
tion. A  quarter-century  back,  a  few  men  saw  clearly 
that  an  essential  step  in  the  countrj''s  productive  pro- 
cesses was  unprovided  for :  the  exchange  of  material  be- 
tween maker  and  user  in  mutually  satisfactory'  manner. 
They  reasoned  that  this  step  required  the  work  of  the 
engineer,  who  would  use  rule  and  line  and  testing  ma- 
chine and  weighing  scales  to  appraise  demand  and  per- 
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formance  and  to  harmonize  them.  They  took  up  this 
work  courageously,  even  though  well-established  or- 
ganizations of  engineers  had  declined  to  concern  them- 
selves with  it. 

That  the  purposes  of  the  society  are  rooted  deep  in 
economy  and  efficiency  of  production  is  doubtless  a 
main  factor  of  its  consistent  success.  But  a  truly 
democratic  system  of  working  and  wise  and  just  di- 
rection of  its  functioning  played  a  part.  Some  of  the 
many  societies  of  more  recent  creation  might  fitly  test 
their  own  prospects  for  a  useful  career  by  comparison. 

As  to  the  American  Society  for  Testing  Materials 
itself,  now  that  it  is  entering  on  its  third  dozen  of 
years  it  has  the  pleasant  privilege  of  appraising  its 
condition  with  an  eye  to  its  future  growth.  It  is  a 
lusty  youth  and  needs  exercise,  more  exercise  than  the 
crowded  limits  of  one  meeting  a  year  fairly  supplies: 
a  certain  lack  of  vigor  in  some  of  the  meetings  already 
gives  warning  that  flabbiness  of  the  muscles  may  super- 
vene. It  has  made  its  growth  on  labor  in  practical 
fields,  and  it  must  stick  to  work  of  real  utility:  The 
danger  of  drifting  off  into  the  extreme  or  the  fanciful, 
of  trying  to  draft  specifications  for  Ground  and  Pol- 
ished House  Numbers  (Grades  A  and  B)  for  Families 
of  Moderate  Income,  for  example,  is  worth  keeping  in 
view.  Simple  principles  and  purposes  and  the  sanity 
of  common  sense  will  keep  it  sound. 

But  along  with  practical  work  the  society  now  needs 
to  do  some  thinking — study  and  research  work,  for 
which  there  has  been  little  leisure  in  the  past.  A 
serious-minded  beginning  in  this  direction  has  already 
been  made,  and  with  a  research  man  as  new  head  of 
the  society  the  efforts  in  this  direction  are  sure  to  re- 
ceive well-merited  encouragement. 

The  big  opportunity  which  the  immediate  future 
holds  out  to  the  American  Society  for  Testing  Materials 
— so  it  seems  to  us— lie  in  intellectual  growth.  If  this 
opportunity  is  taken,  a  real  science  of  materials  can  be 
created,  to  fertilize  the  soil  from  which  spring  our 
practical  arts  of  production  and  engineering. 
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Water  Power  Auxiliary  to  Steam 

HYDRO-ELECTRIC  power  in  its  earlier  days  was 
used  mainly  to  supply  the  needs  of  a  given  market. 
Sometimes,  especially  in  the  West  and  South,  such 
development  constituted  the  first  central  station  power 
supply  available  to  a  market.  In  other  cases,  e.specially 
in  the  East,  the  aim  was  to  supersede  steam  central 
stations  by  the  output  of  hydro-electric  plants,  either 
because  the  former  were  more  antiquated  and  inefficient 
or  because  of  high  cost  of  fuel.  Steam  plants  where 
built  or  retained  in  connection  with  water  power  were 
auxiliary  to  that  power,  either  acting  as  a  "stand-by," 
to  Insure  reliability  of  service  because  of  real  or 
fancied  shortcomings  of  the  older  transmission  lines,  or 
to  supplement  the  output  of  hydro  plants  during  periods 
of  deficiencies  in  stream  flow.  This  phase  of  water 
power  development  is  changing  in  the  section.s  of  the 
country  where  coal  is  available  and  a  situation  has 
arisen  where  frequently  water  power  to  be  considered 
at  all  must  be  thought  of  only  as  an  auxiliary  to  steam. 
The  use  of  hydro-electric  power  primarily  to  reduce 
the  fuel  and  labor  bills  of  a  power  system  is  common 
-nough.  From  the  standpoint  of  hydro  operation  the 
requisite  is  merely  to  utilize  the  stream  flow  to  the 
greatest  extent,  allowing  a  minimum  to  be  wasted  over 


the  spillway.  On  the  other  hand,  the  best  interests  of 
the  entire  system  require  taking  into  account  the 
characteristics  of  the  steam-electric  units,  giving  each 
as  uniform  a  load  as  possible  and  a  high  capacity  factor. 
There  must  also  be  taken  into  account  the  load  char- 
acteristics of  the  system,  for  the  hydro  power  can  be 
utilized  only  when  the  market  can  absorb  the  energy. 
For  this  purpose  pondage  for  daily  regulation  of  flow 
is  important,  especially  upon  the  larger  streams. 

The  possibilities  of  using  hydro  power  for  peak- 
carrying  purposes  are  not  so  well  appreciated.  Susque- 
hanna River  power  from  the  plant  at  Holtwood,  Pa.,  is 
used  during  low-water  periods  to  "iron  out"  the  peaks 
on  the  steam  electric  plants  of  the  Baltimore  market. 
The  report  of  the  Superpower  Survey  of  1921,  covering 
the  Boston-Washington  territory,  sets  forth  in  general 
terms  the  advantages  of  using  hydro  plants  for  caiTving 
the  peaks  of  the  combined  systems.  But  the  fact  is 
that  present  day  development  has  hardly  scratched  the 
surface  of  the  possibilities  of  using  water  power  for 
this  purpose. 

One  of  the  outstanding  facts  is  the  very  low  load 
factor  of  the  top  load  as  one  may  style  the  uppermost 
part  of  the  peak  load  of  a  power  system.  In  a  typical 
load  of  100,000  kw.,  with  an  annual  load  factor  of  about 
50  per  cent,  the  load  factor  of  the  top  load  of  20,000  kw. 
rarely  exceeds  10  per  cent.  This,  in  the  case  of  a  20,000 
kw.  hydro-electric  plant,  charg'ed  with  the  duty  of 
carrying  the  corresponding  top  load  of  the  system,  the 
plant  would  theoretically  require  not  more  than  10  per 
cent  of  the  quantity  of  water  that  would  be  necessary  to 
generate  10,000  kw.  continuously.  Actual  operating  con- 
ditions involve  a  departure  from  the  theoretical,  and  a 
safe  margin  of  stream  flow  or  energy  must  be  supplied ; 
but  even  so  the  total  energy  requirement  is  surprisingly 
low. 

Evidently  wonders  can  be  accomplished  with  rela- 
tively low  stream  flow  and  limited  storage  capacity.  As 
a  rule  the  desired  results  are  most  economically  attained 
in  developments  of  relatively  high  head  with  little  or 
no  length  of  waterway  and  with  short  penstocks.  The 
direct  type  of  development,  with  power  plant  at  a  high 
dam,  is  best  adapted  so  far  as  physical  conditions  are 
concerned.  Naturally,  reliability  of  stream  flow  and  of 
electrical  transmission  to  the  power  market  are  of 
prime  importance  wherever  the  scheme  is  to  be  carried 
to  its  logical  and  most  desirable  development,  namely, 
that  of  allowing  the  hydro  capacity  to  be  a  reliable 
substitute  for  additions  to  the  steam-electric  capacity 
of  a  central  station  or  power  system. 

There  are  also  business  considerations.  Obviously,  a 
given  hydro-electric  possibility  may  be  operated  to  the 
best  advantage  if  it  is  under  the  same  control  as  the 
major  steam-electric  system.  Such  control  may  be 
exercised  either  by  complete  ownership  or  through  an 
operating  contract  or  lease  covering  the  hydro  plant. 

From  this  standpoint  of  reliable  peak-carrying  capa- 
city many  an  otherwi.se  unattractive  water  power  can  be 
used  advantageously  as  an  auxiliary  to  a  steam-electric 
system  and  a  more  extensive  use  of  hydro-electric 
power  for  this  purpose  appears  clearly  to  be  indicated. 
The  economies  involved  are  a  most  interesting  study  in 
themselves,  though  it  might  be  pointed  out  that  the 
savings  resulting  from  the  use  of  water  power  to  carry 
the  top  of  the  peak  load  are  dependent  primarily  on  the 
cost  of  installing  and  maintaining  steam-electric  gen- 
erating capacity  rather  than  on  local  cost  of  fuel. 
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Removal  of  Three  First-Story  Columns 
in  Twenty-Seven  Story  Building- 

Fransfer  of  Load  Accomplished  by  Using  Cantilever  Trusses  as  Levers  — Elastic  Distortion  of  Columns 
Taken  Up  By  Jacking  —  Procedure  Checked  by  Strain-Gage  Readings 

By  Edward  F.  Weiskopf 

Engineer  with  S.  C.  Weiskopft,  Consulting  Engineer,  New  York 


IN  CONSTRUCTING  an  addition  to  the  American 
Telephone  and  Telegraph  Building  at  Broadway  and 
Fulton  St.,  New  York,  just  completed,  some  extremely 
heavy  column  loads  had  to  be  transferred  to  new 
columns  in  order  to  obtain  the  desired  space  arrange- 
ment at  the  connection  with  the  old  building.  Three 
columns  carrying  the  side  wall  and  end  fioor  bays  for 
the  full  height  of  27 
stories  were  relieved 
of  their  loads  at  the 
third-floor  level,  the 
24-story  upper  sec- 
tions carried  by  can- 
tilever trusses  in  the 
new  building,  and  the 
lower  sections  re- 
moved in  the  first 
story. 

The  old  building 
occupies  the  corner 
of  Broadway  and 
Dey  St.,  with  a  nar- 
row wing  running 
through  to  Fulton 
St.  at  the  middle  of 
the  block.  The  addi- 
tion is  on  the  Broad- 
way-Fulton St.  cor- 
ner, filling  out  the 
rectangle.  Together, 
the  old  and  new 
structures  unite  into 
one  finished  building 
covering  the  whole 
Broadway  block 
front.  As  it  was  de- 
sired to  have  the  new 
building  match  the 
old  in  every  detail, 
the  ground  floor  was 
carried  through  both 
in  a  lofty  hall,  35  ft. 
high,  open  in  the  in- 
terior and  finished  to 
give  the  effect  of  a 
Greek  temple.  This 
effect  is  produced 
mainly  by  5-ft.  mar- 
ble columns  spaced 
about  17  ft.  on  cen- 
ters. In  order  to 
carry  out  this  ar- 
rangement, three  of  the  old  building  columns  had  to  be 
removed  in  this  story. 

These  three  conflicting  columns  were  in  the  side  wall 
parallel  to  Dey  St..  and,  as  is  seen  by  the  plan,  would 
come   at   about  the  middle  of  a  column  bay.     Before 
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the  design  was  made  the  owners  inquired  whether  it 
would  be  possible  to  remove  these  three  columns  and 
carry  the  upper  24  stories  while  the  work  was  being 
done.  It  was  decided  to  be  entirely  feasible  and  several 
schemes  were  studied. 

Choice  of  Method — In  order  to  arrive  at  a  solution  of 
the  problem,  only  those  schemes  which  would  accomplish 
the  transfer   of  load   very   gradually,   eliminating  any 
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sudden  jar,  were  considered.     The  scheme  of  carrying 
the  columns  on  the  ends  of  three  cantilever  trusses  built 
as  part  of  the  new  building  was  finally  adopted.     The 
merits    of   this    scheme    in    addition   to   permitting    of 
a  very  gradual  transfer  of  the  load  are  that  it  would 
allow  full  and  undisturbed  use  of  the  existing  building, 
a  thing  that  the  owners  most  urgently  desired,  that  it 
required  a  minimum  of  falsework,  that  it  did  not  in- 
volve   any    dangerous    underpinning,    and   that    it    was 
the  most  economical  of  all  the  methods  contemplated. 
The  three  columns  to  be  carried  were   (see  framing 
plan.  Fig.  2),  Col.  52-A,  471  tons;  Col.  56,  1.171  tons; 
and   Col.    60,    1,325   tons,    the   loads    stated   being    the 
maximum  (dead  and  live)  load  at  third-floor  level.    The 
truss  cantilever  arms  are  8*  ft.  long.    The  trusses  were 
run  back  two  bays,  giving  a  back  arm  of  34  ft.     The 
main  floor  column  under  the  middle  of  the  back  arm 
(see  section  in  Fig.   1)    is  then  a  dummy.     The  truss 
depth,    15   ft.    between    centers    of   chords,    is    slightly 
greater  than  the  third-story  height.    Each  truss  carries 
one  upper  floor  column  located  8J  ft.  back  of  the  fulcrum 
point;   it  will  be  seen  that  the  columns  in  the  upper 
stories  in  part  are  offset  with  respect  to  the  columns 
below. 

When  a  transfer  of  loads  of  such  magnitude  is  to 
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be  undertaken,  it  is  obvious 
that  this  tnmsfer  should  take 
place  very  gradually.  The 
most  gradual  and  steady 
method,  and  in  this  case  also 
the  simplest,  was  to  use  the 
trusses  as  levers  by  letting  the 
anchor  end  hang  free.  Then, 
as  the  erection  proceeded  in 
the  new  structure,  the  load  of 
the  old  columns  would  auto- 
matically be  lifted  off. 

As  the  column  on  the  truss 
is  located  a  distance  back  of 
the  fulcrum  point  equal  to  the 
length  of  the  cantilever  arm, 
and  the  anchor  column  (at  the 
end  of  the  back  arm)  is  four 
times  as  far  away,  the  reliev- 
ing of  load  during  the  progress 

of  erection  proceeded  in  the  ratio  of  one  to  one  for  the 
truss  column  and  four  to  one  for  the  anchor  column. 
The  ma.ximum  load  on  the  cantilever  end  was  of  course 
the  full  column-schedule  load  for  the  column  at  the  third 
floor.  The  minimum  load  was  taken  as  the  full  dead  load 
plus  15  lb.  per  sq.ft.  live  load.  It  was  found  that  maxi- 
mum stress  occurred  in  the  chord  members,  the  canti- 
lever end  post  and  the  adjacent  web  member  when  the 
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FIG.   2.      POSITION  OF  CANTILEVER  TRUSSES   IX   THIRD-FLOOR  FRAMING  PLA.N 


cantilever  end  was  fully  loaded  and  the  back  arm  fixed. 
The  maximum  stress  in  the  rest  of  the  web  members 
occurred  when  the  cantilever  arm  was  fully  loaded  and 
the  back  arm  free.  All  members  were  checked  for  maxi- 
mum and  minimum  loading  with  the  back  arm  both 
fixed  and  free. 

Trusses  and  Connections — The  chord  members  were 
made  of  plate-and-angle  double-H  section,  and  the  web 
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In  attaching-  the  large  gusset  plates  to  the  old  cokimn  the  pro 
cedure  was  as  follows:  On  Face  A  of  Col.  56  the  old  rivets  were 
replaced  one  at  a  time  by  new  J-in.  rivets  countersunk  and  chipped 
near  side;  the  two  splice  angles  on  southeast  corner  of  column 
and  the  splice  plate  and  filler  on  Face  B  at  3rd  floor  were  remov 
ed  :  holes  were  drilled  in  the  new  8  x  8  x  I  in.  angles  to  match  the 
holes  in  the  column  :  the  angles  were  placed  on  the  column  and 
the  holes  reamed  to  l,>j  in.:  all  remaining  holes  in  angles  and 
column  were  then  drilled  1  ,'3  in.  The  same  operations  were  then 
repeated  on  east  side  of  Face  C. 


On  Face  B.  the  top  and  bottom  chord  angles  of  the  3rd  floor 
girders  were  cut  ;  the  rivets  were  replaced  one  at  a  time  by  new 
3-in.  rivets  coimtersunk  and  chipped  near  side  :  the  holes  in  the 
new   gusset   plate   T2.\   were   drilled    IS    in.    as   marked,   to   match 
holes  in  the  column  ;  the  remaining  holes  in  gusset  plate  and  colu 
mn  as  marked  were  drilled    !S   in.  :  1-in.  rivets  above  3rd  floor  and 
3   in.   rivets  below  splice  were  driven  in  all  open  holes  In  gusset 
plate  T2A. 

The   same  operations  were  then  repeated  on  Face  D.   In  order 
to  erect  plate  """ 
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members  were  made  of  eight  angles  arranged  in  pairs. 
Two  11 -in.  gusset  plates  were  used  at  each  joint.  All 
truss  rivets  were  1-in.  The  members  were  fabricated 
from  steel  templets,  the  gusset  plates  being  used  for 
this  purpose.  They  were  assembled  in  the  shop  and  all 
holes  reamed  to  a  true  fit. 

Making  the  cantilever  connection  to  the  old  building 
columns  was  the  most  serious  problem  of  detail.  Two 
1.1-in.  plates  were  used  to  effect  this  connection.  As 
these  columns  had  to  carry  their  full  load  for  the  whole 
time  it  was  necessary  to  proceed  carefully  and  not  to 
cut  more  rivets  than  necessary.  The  procedure  given 
on  the  erection  sheet  (Fig.  3)  lays  this  out  in  great 
detail.  The  plates  were  drilled  in  the  shop  with  holes  for 
the  column  connection  only,  the  truss  member  connection 
being  left  plain  for  fitting  in  the  field.  In  the  case  of 
Column  56,  where  two  girders  frame  into  it  at  the  third 
floor,   the   plates   were   made   long   enough   to   act   as 


two  wedges  were  inserted,  which  were  tightened  by 
screw  jacks  as  the  column  was  lifted.  These  wedges 
tapered  1 :  16,  and  their  motion  gave  an  accurate  meas- 
urement of  the  amount  of  lifting  done.  The  readings 
of  the  jack  pressure  gages  gave  an  accurate  measure- 
ment of  the  total  load  on  the  columns. 

The  anchor  arm  columns  (93,  94  and  95)  were  de- 
tailed with  a  special  splice  at  the  first-floor  level  to 
allow  the  back  arm  to  hang  free.  The  splice  plates  were 
attached  to  the  lower  sections;  the  upper  sections  were 
left  plain  for  the  length  of  the  splice  plates.  An  open- 
ing of  about  IJ  in.  was  left  between  the  upper  and 
lower  sections  to  allow  play.  To  secure  this  opening, 
the  columns  were  erected  on  temporary  wedges,  and 
when  the  trusses  were  completely  erected  and  riveted 
these  wedges  were  drawn,  leaving  the  back  arm  hang- 
ing free.  The  load  of  the  old  building  columns  would 
then  be  relieved  gradually  as  erection  progressed. 
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FIG  4.     PROVISION  FOR  J.A.CKING  FULCRUM  COLUMNS  TO   TAKE  UP  COMPRESSION 


hangers  to  carry  these  girders,  since  a  column  splice 
coming  between  did  not  have  the  necessary  strength 
to  permit  using  the  column  as  a  hanger.  Col.  52-A 
stops  at  the  third  floor  under  a  skylight  and  carries 
two  girders.  In  this  case  the  plates  were  made  long 
enough  to  pick  up  the  column  from  the  fourth  floor, 
the  column  section  itself  being  used  as  a  hanger  to 
carry  part  of  the  load. 

Taking  Up  the  Elastic  Distortion — The  fulcrum  point 
of  each  truss  had  to  be  kept  at  constant  elevation 
throughout  the  operation.  As  the  load  on  the  trusses 
increased,  the  fulcrum  columns  (Cols.  101,  102  and  103) 
would  compress;  and,  correspondingly,  the  old  building 
columns  would  lengthen  as  they  were  relieved  of  their 
load.  This  would  tip  the  system.  To  offset  such  effect, 
the  fulcrum  column  was  raised  when  found  necessary 
to  maintain  its  level.  This  raising  was  done  by  the 
use  of  four  hydraulic  jacks  under  each  column  at  the 
grillage. 

Four  500-ton  jacks  were  therefore  placed  under  Cols. 
101  and  102  and  four  200-ton  jacks  under  Col.  52-A. 
They  rested  on  the  lower  layer  of  grillage  andi  received 
the  load  of  the  column  through  wing  plates.  The  heavy 
slabs  of  the  permanent  column  bases  were  beveled  and 


As  soon  as  the  ti-usses  were  erected,  the  first-floor 
splices  of  the  old  columns  were  cut,  leaving  these 
columns  free  to  be  lifted  off  their  bases  at  that 
level  without  lifting  the  basement  load.  The  relieving 
of  these  columns  was  obsei'ved  by  extensometer  read- 
ings, in  connection  wtih  extensometer  readings  on  the 
truss  members.  When  these  readings  showed  that  all 
load  was  out  of  the  first-story  sections  of  the  old  col- 
umns, the  gap  in  each  anchor  column  at  the  first-floor 
splice  was  closed  with  fillers,  the  column  was  drilled  to 
fit  the  holes  in  the  upper  half  of  the  splice  plates,  and 
these  splices  were  riveted.  The  old  columns  were  not 
burned  off  immediately,  but  were  left  in  place  till 
sufficient  load  was  erected  on  the  back  arm  to  give  a 
big  factor  of  safety. 

In  erection  the  cantilever  gusset  plates  were  attached 
to  the  old  building  columns  before  any  other  steel  was 
erected.  As  the  truss  connection  of  these  plates  had 
been  left  plain  for  fitting  in  the  field,  the  end  posts  were 
first  fitted  to  the  fulcrum  gussets  and  the  cantilever 
gussets  then  drilled  to  match  the  posts  The  connection 
was  then  riveted,  whereupon  the  rest  ofl  the  truss  mem- 
bers could  be  erected  in  order. 

Operation   Checked    by   Strain-Gage    Readings — Ex- 
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Curves  Showing  Change  of  Load  of  Truss  Members  os  Erecfion  of  New  Boildirg  Progressed 
FIG.  5.     LOAD  TRANSFER  MEASURED  BY  STRAIN-GAGE 

tensometer  readings  were  taken  on  all  members  and 
supporting  columns  before  any  load  was  on,  before  the 
back-arm  wedges  were  drawn,  after  these  wedges  were 
drawn,  and  thereafter  as  increments  of  load  were  added, 
using  the  material  shipments  of  three  stories  each  as 
a  basis  of  the  weight  calculations.  The  extensometer 
used  was  a  20-in.  Berry  strain-gage  reading  to  0.0001 
in.  The  points  were  marked  by  A-in.  round  holes 
drilled  to  such  depth  that  the  point  of  the  instrument 
would  not  reach  the  bottom  of  the  hole.  Four  readings 
were  taken  on  each  member  to  give  a  good  average. 

In  taking  such  extensometer  readings  various  diffi- 
culties are  likely  to  result  from  the  natural  conditions 
of  the  work.  As  instanced  in  this  case  the  tempera- 
ture cannot  be  measured  with  any  accuracy,  since  the 
different  members  or  even  different  portions  of  the  same 
member  vai-y  in  temperature  due  to  pouring  of  con- 
crete, streams  of  water  flowing  near  a  member,  partial 
exposure  to  the  sun  or  other  causes.  To  illustrate  the 
range  of  temperature  conditions:  the  initial  readings 
were  taken  at  the  end  of  July,  at  a  temperature  of  92  deg. 
P.;  by  the  time  of  the  next  measurement  a  tier  of  steel 
had  been  added  and  floor  arches  were  in  process  of  pour- 
ing, so  that  the  columns  were  in  the  shade;  the  last  set 
was  taken  in  December,  after  the  building  had  been  en- 
closed, at  a  temperature  of  52  deg.  F.  Difficulty  was 
met  in  the  unusual  amount  of  dirt  that  would  clog  up 
the  gage-point  holes,  the  holes  were  cleaned  with  waste 
and  oil  before  each  reading,  but  this  did  not  eliminate 
the  inaccuracy  entirely.  Nevertheless  the  extensometer 
readings  were  fairly  accurate  and  served  excellently  to 
check  the  calculated  stresses. 

Levels  were  maintained  daily  on  the  fulcrum  point  of 
each  truss,  and  the  fulcrum  columns  were  jacked  into 
position  from  time  to  time. 

The  wedges  in  the  anchor  columns  were  drawn  when 
the  trusses  were  completely  riveted  and  inspected.  By 
this  time  the  sixth-floor  steel  had  been  erected  and 
much  steel  was  lying  on  the  deck,  so  that  the  back  arms 
were  cut  loose  under  a  load  corresponding  to  steel  up 
to  the  ninth  floor.  The  fulcrum  column  was  held  on 
the  jacks  at  the  proper  level,  while  the  wedges  were 
withdrawn  gradually  from  the  four  sides  in  rotation  to 
avoid  a  shock.  The  levels  showed  a  drop  of  A  in.  at 
the  truss  fulcrum  point,  which  was  immediately  taken 
up  on  the  jacks.    The  splices  were  filled  and  riveted  at 


the  time  when  the  old  columns  were  completely  relieved, 
as  indicated  by  computation,  checked  by  the  extensom- 
eter. This  time  was,  in  the  case  of  Trusses  1  and  2, 
when  erection  had  proceeded  to  the  twelfth  floor  and 
floor-arch  construction  to  the  eighth,  and  in  the  case  of 
Truss  3  when  steel  was  erected  to  the  twelfth  floor 
with  arches  to,  the  fifth. 

The  jacks  under  the  fulcrum  columns  had  to  be  re- 
moved earlier  than  was  desirable,  because  of  the  coffer- 
dam bracing  which  framed  into  these  columns.  A  con- 
crete engine  bed,  which  carried  up  to  Basement  "C" 
was  to  be  placed  near  these  columns,  and  the  floor  beams 
for  the  basements  below  had  to  be  framed  between 
the  columns  and  this  bed.  As  the  jacks  occupied  part 
of  the  space  where  this  engine  bed  was  to  be  put,  the 
pouring  of  this  mass  was  omitted  and  the  basement 
beams  framing  into  it  were  left  out  till  it  became 
necessary  to  put  them  in.     This  was  done  at  the  last 


FIG.   6.     OLD  COLUMNS   READY  FOR  LIFTING  TRI'.SSRS 

possible  minute  short  of  delaying  the  job.  The  coffer- 
dam was  held  on  temporary  wooden  shores  during  this 
time.  It  therefore  became  necessary  to  take  the  jacks 
out  before  the  transfer  was  finally  comijleted. 

Column  52-A  was  cut  when  erection  had  proceeded  to 
the  26th  floor,  with  floor  arches  built  to  the  20th  floor. 
A  new  set  of  extensometer  readings  was  taken  on  the 
section  before  and  after  burning.  Level  readings  on 
the  cantilever  end  showed  no  deflection,  but  the  ex- 
tensometer showed  a  remaining  load  of  about  50  tons 
in  the  column.  Column  GO  was  cut  when  the  steel  was 
entirely  erected,  all  floor  arches  in  and  the  old  building 
wall  partially  removed.  The  burning  was  a  much  longer 
job  in  the  case  of  this  column  and  in  that  of  Column  56, 
as  it  was  necessary  to  burn  out  a  6-in.  length  to  get 
at  the  center  web.  The  level  showed  a  drop  of  slightly 
less  than  A  in.  Column  56  was  cut  two  days  after 
Column  60  and  showed  the  same  results. 

The  work  was  most  successfully  accomplished.  The 
following  were  instrumental  in  carrying  it  through: 
Welles  Bosworth,  architect;  S.  C.  Weiskopf,  consulting 
engineer;  Marc  Eidlitz  &  Sons,  Inc.,  builders;  Post  & 
McCord,  Inc.,  steel  contractors  and  erectoi's. 
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A  Rational  Approach  to  the 
Licensing  Problem 

An  Effort  to  Suggest  a  Viewpoint  and  to  Formulate 
the  Principles  that  Should  Govern  Con- 
sideration of  the  Problem 

An  Editorial  Discussion 

EVERYONE  has  heard  the  adage  about  not  being 
able  to  see  the  forest  because  of  the  trees.  It  is  a 
situation  of  this  sort  that  has  complicated  the  thinking 
of  many  engineers  on  the  licensing  question.  They 
have  found  themselves  almost  overnight  in  the  midst 
of  the  problem,  touched  closely  here  and  there  by 
special  phases  of  it,  but  so  far  as  they  have  been  able 
to  see,  wholly  unaffected  by  others.  It  has  been  diffi- 
cult for  them  to  grasp  the  entire  scope  of  the  subject, 
to  explore  its  recesses,  to  skirt  its  boundaries. 

What  follows  is  designed  to  offer  a  viewpoint  and  to 
indicate  an  approach  for  those  who  would  broaden  their 
thinking  on  the  question.  It  is  not  intended  to  be  a 
definitive  and  exhaustive  discussion  leading  to  an  in- 
evitable and  rigid  conclusion.  It  is  intended  to  present 
an  airplane  view  of  the  forest  rather  than  to  plot  its 
contour  uy  metes  and  bounds.  It  aims  only  to  focus 
attention  and  to  provoke  thought. 

To  begin  with,  we  vi-ould  submit  the  principle  that 
the  question  of  licensing  engineers  under  the  law  is 
essentially  a  public  and  not  a  professional  question.  It 
concerns  an  exercise  of  the  police  power  of  the  state 
to  protect  its  citizens  against  exploitation  or  injury 
that  they  individually  would  find  it  difficult  or  impos- 
sible to  avert.  Laws  are  not  properly  made  to  subserve 
the  interests  of  any  profession  or  vocation.  The  enact- 
ment of  such  laws  would  constitute  class  legislation, 
and  as  such  violate  the  spirit  of  our  institutions.  The 
benefits  that  might  be  derived  by  engineers  from  the 
operation  of  a  licensing  law  is,  therefoi'e,  not  a  legiti- 
mate argument  for  its  enactment  and  will  avail  nothing 
with  conscientious  la\vmaking  authority.  There  is, 
then,  but  one  question  to  be  answered.  Qoes  the  public 
interest  require  that  the  right  to  folloxo  the  vocation 
known  as  engineering  be  restricted  and  regidated  by 
the  state?  Unless  we  can  answer  yes  to  this  question 
there  is  no  case  for  licensing,  whatever  might  be  its 
influence  on  the  interests  of  the  profession  and  those 
that  compose  it. 

To  answer  this  question  we  must  begin  by  asking 
other  questions.  What,  for  example,  do  we  mean  by  the 
"vocation  of  engineering"?  How  does  it  touch  the  pub- 
lic  interest?     By  what  form   of  regulation   can  that 

interest  be  most  effectively  safeguarded? 
#        *        * 

In  some  of  the  licensing  laws  that  have  been  enacted 
an  effort  has  been  made  to  describe  the  activities  of 
the  "professional  engineer."  The  result  of  that  effort 
is  the  following,  extracted  from  one  such  law: 

"Professional  engineering"  means  the  practice  of  any 
branch  of  the  profession  of  engineering  other  than  military 
engineering.  The  practice  of  said  profession  embraces  the 
design  and  the  supervision  of  the  construction  of  public  and 
private  utilities,  such  as  railroads,  bridges,  canals,  harbors, 
river  improvements,  lighthouses,  wet  docks,  dry  docks,  ships, 
barges,  dredges,  cranes,  floating  docks  and  other  floating 
property,  the  design  and  the  supervision  of  the  construction 
of  steam  engines,  turbines,  internal  combustion  engines  and 
other  mechanical  structures,  electrical  machinery  and  appa- 
ratus, and  of  works  for  the  development,  transmission  or 
application  of  power,  and  the  design  and  the  supervision  of 


the  construction  of  municipal  works,  irrigation  works,  water 
supply  works,  sewage  works,  drainage  works,  industrial 
works,  sanitai-y  works,  hydraulic  works,  structural  works 
and  other  public  and  private  utilities  or  works  which  require 
for  their  design  or  the  supervision  of  their  construction  such 
experience  and  technical  knowledge  as  are  required  by 
this  Act. 

We  question  the  value  to  the  public  of  a  licensing 
certificate  that  professes  to  vouch  for  its  bearer  as  com- 
petent to  undertake  this  comprehensive  and  diverse  lot 
of  activities.  And  if  the  bearer  of  the  certificate  is  not 
competent  to  perform  them  all  how  is  the  client  to 
know  which  of  them  he  is  qualified  for?  How,  under 
this  license,  is  a  designer  of  gas  engines  to  be  prevented 
from  attempting  to  design  a  motion-picture  theater? 
And  if  the  client  must  go  behind  the  license  and  satisfy 
himself  by  other  means  as  to  the  competence  of  the 
engineer  to  handle  his  particular  piece  of  work,  of  what 
avail  is  the  license?  We  would  submit  as  a  second 
principle,  that  if  the  state  undertake  to  vouch  by  license 
for  the  technical  qualifications  of  an  engineer  it  should 
define  accurately  the  type  of  engineering  work  it  has 
found  him  competent  to  undertake. 
*      *      * 

Having  examined  the  fields  of  work  ranged  by  the 
"professional  engineer,"  we  may  next  try  to  define  the 
activities  of  the  individual  engineer  in  those  fields. 
Unfortunately,  the  word  "engineer,"  even  when  limited 
to  a  particular  field,  does  not  convey  a  clear-cut  and 
definite  image.  We  need  not  be  detained  here  by  its 
traditional  use  to  describe  the  locomotive  engineman 
and  the  operator  of  other  machinery,  but  will  consider 
only  those  who  may  be  included  under  the  term  "pro- 
fessional engineer."  Who  are  they?  How  may  we 
define  them?  The  word  "engineer"  has  come  to  define 
a  general  type  of  education  and  training  rather  than 
a  vocation.  Those  who  have  received  such  an  education 
and  training  may  be  found  employed  in  any  one  of 
three  classes  of  engineering  work. 

The  first,  by  far  the  greatest  of  the  three,  includes 
those  that  have  no  ultimate  technical  responsibilitj'. 
Their  titles  may  range  from  "tracer"  or  "rodman"  to 
"deputy  chief  engineer."  Their  distinctive  characteris- 
tic is  that  their  judgment  and  their  work  are  subject 
to  technical  review  and  technical  direction  by  superior 
technical  officers  who  assume  full  technical  responsibil- 
ity for  them. 

The  second  is  made  up  of  those  upon  whom  rests  ulti- 
mate technical  resppnsibility.  These  men  report  in 
general  to  laymen  or  to  lay  boards  or  commissions,  who 
are  unqualified  to  pass  judgment  on  technical  matters 
and  who,  in  consequence,  are  wholly  dependent  on  the 
technical  skill  and  judgment  of  their  advisors.  This 
class  divides  into  two  groups.  In  the  first  is  found  i 
the  engineer  that  is  employed,  usually  for  his  full  time,  | 
at  a  salary.  He  is  part  of  an  organization  and  often 
performs,  in  addition  to  his  technical  services,  certain 
administrative  duties.  His  title  usually  is  "chief  engi- 
neer." The  second  group  of  the  class  includes  the 
"consulting  engineers"  as  that  term  is  broadly  used  to 
describe  the  independently  practicing  engineer  who  will 
undertake  for  a  client,  on  a  fee  basis,  investigations, 
designs,  or  the  supervision  of  works.  In  general  such 
men  are  essentially  specia'ists,  without  executive  re- 
sponsibilities, but  having  ultimate  technical  responsi- 
bility. 

The  third  class  includes  those  that  apply  their  engf- 
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neerinp  training  and  talents  to  a  business,  industrial 
or  mercantile,  in  which  they  are  predominantly  inter- 
ested in  the  commercial  aspect.  They  may  be  contrac- 
tors, manufacturers,  or  salesmen.  In  general,  this  class 
is  not  included  under  the  operation  of  licensing  laws. 

We  cannot  see  that  the  state  licensing  of  all  the 
engineers  employed  on  a  certain  piece  of  work  or  in  a 
certain  industry  would  be  either  necessary  or  desirable. 
As  in  every  enterprise  there  is  some  individual  who 
bears  ultimate  technical  responsibility,  why  should  the 
state  extend  its  voucher  bej^ond  this  person?  If  it  does, 
where  should  it  draw  the  line?  We  are  inclined  to 
formulate  as  a  third  principle  that  any  licensing  re- 
quirement should  apply  to  those  engineers  only  who  are 
called  upon  to  bear  ultimate  technical  responsibility. 
It  is  possible  that  this  is  the  intent  of  some  of  the 
laws   already   enacted  but  much   uncertainty  prevails 

concerning  it. 

*       *       * 

Obviously,  the  work  of  some  of  these  men  touches  the 
public  welfare  and  security,  and  its  conduct  is  legit- 
imately a  matter  of  public  concern.  But  in  seeking  to 
conserve  the  public  interest  in  this  respect,  we  must 
avoid  being  misled  by  the  analogy  so  often  drawn  be- 
tween the  engineer,  on  the  one  hand,  and  the  doctor 
and  lawyer  on  the  other,  both  of  whom  practice  subject 
to  license  but  for  reasons  that  have  scarcely  any  bearing 
on  the  case  of  the  engineer.  Reasoning  by  analogy  is 
quite  legitimate  provided  the  analogy  is  sound.  But 
the  assumption  that  because  doctors,  lawers  and  engi- 
neers are  all  "professional"  men,  that  which  may  be 
desirable  or  necessary  in  the  case  of  the  first  two  is 
also  desirable  or  necessary  in  the  case  of  the  last,  is 
not  "reasoning"  at  all.  It  is  simply  an  illogical  and 
slovenly  mental  process  that  seeks,  for  one  cause  or 
another,  to  avoid  reasoning.  And  this  process  has  been 
responsible  for  much  of  the  loose  so-called  "thinking" 
on  the  licensing  question. 

The  doctor  and  the  lawyer,  in  the  main,  both  deal 
with  the  individual.  Every  man,  woman,  and  child  is  a 
prospective  client  of  the  doctor  and  the  lawyer.  How- 
ever poor,  illiterate,  or  ignorant,  any  citizen  may  at 
any  time  require  the  services  of  a  doctor  or  a  lawyer. 
When  he  enters  the  office  of  the  man  who  displays  his 
shingle  as  a  doctor  or  lawryer  the  plain  citizen  has  the 
right  to  feel  that  this  man  has  been  vouched  for  by 
the  state.  There  is  no  other  way  to  protect  him.  The 
state  cannot  examine  and  approve  the  prescriptions  of 
the  doctor;  it  cannot  scrutinize  the  briefs  of  the 
attorney,  for  these  may  involve  intimate  personal  mat- 
ters in  which,  indeed,  the  state  may  be  at  odds  with  the 
individual.  The  citizen,  in  general,  has  neither  the 
time,  the  ability,  nor  the  resources  to  investigate  the 
qualifications  or  standing  of  this  individual  into  whose 
hands  he  is  about  to  entrust  his  liberty,  perhaps,  or 
his  very  life.  So  in  lieu  of  a  more  effective  method, 
public  policy  demands  that  the  doctor  and  the  lawyer 
receive  the  seal  of  the  state  before  they  offer  then- 
services  to  the  general  public. 

But  do  these  considerations  apply  in  the  retaining  or 
hiring  of  an  engineer?  We  think  not.  From  the  very 
nature  of  the  case,  those  who  seek  the  services  of  an 
engineer  possess  capital  or  command  capital.  They  are, 
in  general,  responsible  and  of  substance.  They  may  be 
assumed  to  have  the  intelligence,  the  re.sources,  and  the 
time  to  determine  the  fitness  of  an  engineer  to  counsel 


them  wisely  and  to  handle  their  property  with  technical 
discretion.  The  standards  of  their  investigation 
will  probably  be  higher,  and  will  certainly  be  more 
specialized  than  any  that  might  be  prescribed  by  the 
state  in  any  reasonable  licensing  law.  We  would  sub- 
mit, then,  as  a  fourth  principle,  that  there  is  little  if 
any  ground  for  licensing  engineers  in  order  to  protect 
their  employers  against  charlatans. 
*       *       * 

Yet,  as  has  been  pointed  out,  certain  works  usually 
carried  out  under  the  direction  of,  or  according  to  the 
plans  of  engineers  may  have  a  bearing  on  the  public 
security  quite  aside  from  the  interests  of  those  who 
own  them.  Buildings  and  public  works  of  many  sorts 
will  come  under  this  head;  it  is  unnecessary  to  go  into 
detail.  Carelessness  or  incompetence  here  may  have  a 
far-reaching  public  effect.  That  this  is  recognized  is 
indicated  by  the  enactment  of  building  laws  and  other 
protective  measures  designed  to  provide  technical 
supervision  by  the  state  over  certain  structures  and 
appliances,  failure  of  which  would  create  public  peril. 

But  before  leaping  to  the  conclusion  that  this  situa- 
tion demands  the  state  licensing  of  engineers  we  must 
answer  these  questions:  Are  present  laws  for  the 
protection  of  the  public  against  such  failures  inade- 
quate? Has  state  supervision  over  plans  and  operations 
been  carried  to  its  maximum  usefulness?  Does  the 
public  safety  demand  that  the  state  go  back  of  the  work 
itself  and  certify  to  the  competence  of  all  those  who 
may  be  called  on  to  plan  and  execute  such  works?  Will 
the  net  results  of  such  a  procedure  measured  in  in- 
creased public  safety  justify  the  labor  and  expense 
involved  in  its  administration?  From  all  of  this  we 
would  formulate  a  fifth  principle:  If  the  state  is  to 
license  engineers  it  should  confine  such  licensing  to 
fields  which  have  been  shown  by  experience  to  harbor 
possibilities  of  public  peril,  and  which  cannot  be  more 
effectively  supervised  by  other  methods.  In  this  con- 
nection we  should  remember  also  that  many  failures  of 
engineering  structures  have  resulted  not  from  faulty 
design  but  from  faulty  execution,  so  we  would  submit 
as  a  sixth  principle  that  if  the  state  is  to  license  engi- 
neers at  all  it  should  provide  for  supervision  of  work  by 
licensed  engineers  from  plan  to  completion.  Experience 
has  demonstrated  the  futility  of  adequate  designs  in  the 
face  of  incompetent  inspection. 

•X-         *         * 

To  summarize  the  principles  that  have  been  here  laid 
down  we  submit  the  following: 

1.  Licensing  must  be  justified  wholly  on  the  ground 

of  the  public  welfare  and  not  at  all  on  that  of 
professional   advantage. 

2.  To  be  of  value  to  the  public  a  license  must  define 

accurately  the  kind  of  engineering  work  in  which 
the  licensee  is  qualified. 

3.  The  requirement   of  license   need   apply   only   to 

those  having  ultimate  technical  responsibility. 

4.  Licensing   is  not   required  to  protect  those  who 

need  the  services  of  an  engineer  against  imposi- 
tion by  charlatans. 

5.  Public  protection  by  licensing  should  be  consid- 

ered only  for  those  fields  in  which  experience 
has  demonstrated  the  possibilities  of  a  public 
peril  that  cannot  be  more  effectively  provided 
against  by  other  methods. 
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6.    Public  protection   by   license   should  cover   every 

phase  of  the  fields  so  protected  in  order  to  insure 

unbroken  technical  responsibility  from  inception 

of  plan  to  completion. 

We  believe  that  if  the  licensing  of  engineers  is  to 

be  justified  it  must  be  established  on  the  basis  of  these 

principles.     Some  of  them  have  been  observed  in  some 

of  the  laws  that  have  already  been  enacted.     We  are 

persuaded  that  the  closer  the  licensing  movement  clings 

to  the  requirements  of  public  policy  and  the  more  nearly 

it  conforms  to  all  these  principles,  the  more  likely  it 

is  to  accomplish  the  public  service  that  is  the  avowed 

purpose  of  its  advocates. 


Defends  Licensing  of  Engineers 

Urges  Need  of  Laws  for  Protection  of  (Qualified 

Engineers  and  the  Public,  and  to  Make 

Engineering  a  Real  Profession 

By  Harry  Tucker 

Profes.sor  of  Highway  Engintcring, 
North  Carolina  Stale  CoHege  of  .\griculture  and  Kngineering 

DURING  the  past  few  months  Engineering  News- 
Record  has  contained  letters  and  editorials  on 
the  licensing  of  engineers,  some  of  which  have  not  been 
favorable.  It  is  believed  that  most  of  these  criticisms 
arise  from  a  lack  of  appreciation  of  the  need  for  regis- 
tration laws.  For  two  years  the  writer  was  secretary 
of  a  state  society  of  engineers  and  had  an  unusual 
opportunity  to  become  thoroughly  familiar  with  condi- 
tions in  the  engineering  profession  in  this  section  of 
the  country.  Based  on  these,  the  most  important  need.-; 
for  registration  of  engineers  are:  First,  for  the  pro- 
tection of  the  qualified  engineer;  second,  for  the  pro- 
tection of  the  name  "engineer";  third,  that  the 
standards  of  the  profession  may  be  raised;  fourth,  for 
the  protection  of  the  public. 

It  is  not  possible  here  to  di.scuss  fully  each  of  these 
reasons.  Suffice  to  say  that,  before  the  enactment  of 
registration  laws  in  certain  states,  many  persons  prac- 
ticed engineering  and  styled  themselves  "engineers" 
who,  apparently,  had  no  qualifications  for  the  profes- 
sion. To  cite  instances;  plumbers  and  steam  fitters 
advertised  their  firms  as  "expert  heating  engineers," 
wiremen  called  them.selves  "electrical  engineers,"  many 
land  surveyors  styled  themselves  "civil  engineers,"  and 
nationally  known  manufacturers  advertised  their  agents 
as  "heating  and  sanitary  engineers."  These  are  not 
isolated  cases ;  they  were  all  too  common  in  this  section. 
There  would,  perhaps,  be  no  serious  objection  to  these 
men  using  the  word  "engineer,"  except  that  they  were 
qualified  neither  by  experience  nor  education  for  the 
profession.  They  simply  thrust  themselves  bodily  into 
the  profession,  and  made  a  bid  for  strictly  professional 
engineering  work,  often  in  competition  with  highly 
qualified  real  engineers.  In  view  of  this  is  it  any 
wonder  that  there  has  been  confusion  in  the  public 
mind  as  to  just  what  is  an  engineer?  It  would  seem 
that  in  fairness  to  the  qualified  engineer,  a  suitable 
standard  should  be  set  up  for  his  profession. 

The  ease  with  which  any  one  can  enter  the  engineer- 
ing profession  will  not  be  discus.sed  at  length  here.  A 
letter  from  "A  Civil  Engineer's  Wife"  in  Eiujineering 
News-Record,  May  25,  1922,  p.  883,  gives  a  typical  in- 
stance. Many  similar  instances  in  this  section  might 
be  cited.     Is  education  and  extended  experience  neces- 


sary to  make  a  good  engineer?  Undoubtedly  yes.  But 
many  men  have  left  the  grammar  school,  worked  as 
rodmen  for  a  year  or  two  and  then  entered  upon  the 
practice  of  engineering  as  an  "engineer."  It  is  granted 
that  a  technical  education  is  not  always  necessary  to 
success  in  the  field  of  engineering.  But  certainly,  with- 
out at  least  a  good  high  school  education,  a  broad 
experience,  coupled  with  natural  ability,  is  necessary 
for  engineering  success.  Those  who,  without  natural 
ability,  education  or  broad  exp>erience,  enter  the  engi- 
neering profession,  lower  its  standard  in  the  estimation 
of  the  public  by  just  that  amount.  Is  it  not  just  to 
require  a  man  to  be  duly  qualified  before  entering  a 
profession  so  important  as  that  of  engineering?  We 
boast  of  the  importance  of  our  profession,  of  the  highly 
technical  requirements  of  a  successful  engineer;  we 
have  great  schools  for  the  education  of  engineers,  to 
fit  them  for  the  profession;  but  in  the  eyes  of  the 
public  the  profession  is  one  that  can  be  entered  by  any 
one  upon  payment  of  the  general  professional  license 
tax  in  some  states,  and  by  merely  styling  oneself  an 
"engineer"  in  others. 

That  the  public  needs  the  better  protection  afforded 
by  licensing  is  all  too  evident.  Any  well-informed 
engineer  can  recall  many  cases  of  public  money  wasted 
by  inefficient  engineers;  many  failures  of  engineering 
structures  due  to  faulty  design;  and  of  the  loss  of  life 
through  such  failures.  It  is  not  claimed  that  perfection 
in  engineering  works  will  be  attained  through  licensing. 
Unfortunately,  mistakes  will  always  be  made ;  and  more 
so  in  engineering  where  we  are  building  with  the 
successes  and  failures  of  our  predecessors  so  much  in 
mind.  But  engineering  works  designed  and  directed 
by  competent  engineers  are  surely  more  likely  to  be 
successful  than  those  built  by  incompetent  engineers. 
And  remember  that  the  main  reason  for  licensing  engi- 
neers is  to  set  a  standard  which  the  would-be  engineer 
must  attain   before  entering   the   profession. 

Every  one  who  has  the  interest  of  the  profession  at 
heart  must  admit  that  there  are  certain  practices  car- 
ried on  by  some  engineers  that  are  not  strictly  ethical. 
Most  of  these  unethical  practices  may  be  attributed  to 
the  pseudo-engineers.  There  is  the  salesman  who  acts 
as  engineer;  the  man  who  is  both  engineer  and  con- 
tractor on  the  same  job;  the  material  supply  man;  the 
manufacturing  company  that  sells  engineering  products 
and  at  the  same  time  undertakes  the  engineering. 
Certainly  not  all  such  engineers  are  guilty  of  unpro- 
fessional practice;  but  in  these  situations  it  is  easy  to 
infringe  the  provisions  of  any  satisfactory  code  of 
ethics.  How  can  these  practices  be  corrected?  The 
most  feasible  suggestion  is  that  the  engineers  formulate 
a  code  of  ethics,  even  as  the  professions  of  law  and 
medicine.  However  desirable  this  may  be,  a  code  of 
ethics  will  hardly  be  of  much  service  unless  its  provi- 
sions can  be  enforced.  How  can  this  be  done?  Through 
engineering  societies?  How  many  of  the  men  guilty  of 
violating  such  a  code  of  ethics  would  belong  to  the 
societies?  Without  a  means  of  enforcing  its  provisions 
a  code  of  ethics  is  worthless  to  correct  unprofessional 
practice.  One  great  advantage  to  be  derived  from 
licensing  laws  is  the  means  for  determining  who  are 
engineers,  and  of  setting  up  standards  and  rules  of 
conduct.  With  the  enactment  of  such  laws,  engineers 
will  be  in  a  position  to  enforce  the  provisions  of  a 
suitable  code  of  ethics. 

That  license  laws  will  accomplish  any   good   either 
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for  the  engineers  or  for  the  public  has  been  questioned 
by  eminent  members  of  the  profession.  The  actions  of 
the  Boston  and  Baltimore  engineers  indicate  the  feel- 
ings of  certain  groups.  It  has  even  been  claimed  that 
the  licensing  of  doctors  and  lawyers  has  resulted  in  no 
advantage  to  the  professions  and  the  public.  This  con- 
tention has  been  admirably  answered  by  F.  F. 
Carmiencke,  engineer  for  the  Willys-Overland  Company, 
in  a  letter  published  in  Engineering  News-Record 
March  30,  1922,  p.  540. 

In  this  section  criticisms  of  license  laws  have  come 
from  three  sources.  First,  from  eminent  engineers  who 
have  risen  high  in  their  profession.  These  engineers 
cannot  see  any  need  for  registration  laws.  Certainly, 
they  believe  that  such  laws  will  be  of  no  advantage  to 
themselves.  It  is  believed  that  this  criticism  is  based 
largely  on  selfish  considerations.  These  engineers 
usually  belong  to  technical  societies  and  see  in  such 
societies  the  means  of  furthering  the  good  of  the  pi-o- 
fession  without  license  laws.  They  overlook  the  fact 
that  there  are  thousands  of  engineers  just  beginning 
the  struggle  for  existence  in  the  profession  and  that 
these  young  engineers  are  the  ones  who  later  on  will 
answer  for  the  mistakes  of  the  profession.  These 
engineers  have  also  criticized  the  manner  in  which  the 
various  laws  are  applied.  Those  who  criticize  the 
application  of  'the  laws  must  remember  the  difficulties 
with  which  the  various  state  boards  are  confronted. 
Many  of  the  laws  are  not  perfect,  and  tedious  questions 
of  qualifications  and  classifications  must  be  considered. 
It  is  not  possible  always  to  carry  out  the  provisions  of 
any  law  to  the  satisfaction  of  all  concerned.  Time  is 
needed  to  perfect  their  workings.  It  might  be  noted 
that  the  various  engineering  examining  boards  are 
striving  to  perfect  their  organizations  so  that  the  full 
benefits  of  the  license  laws  may  be  obtained.  It  must 
also  be  remembered  that  the  benefits  of  such  laws  will 
not  always  appear  immediately.  The  laws  furnish 
merely  the  machinery  by  which  the  standards  of  the 
profession  can  be  raised.  The  process  is  strictly  oiie  of 
evolution. 

Secondly,  criticisms  of  license  laws  have  come  from 
pseudo-engineers,  and  those  who  are  not  competent  to 
qualify  for  the  practice  of  engineering  under  the  exist- 
ing laws.  These  criticisms,  to  a  certain  extent,  point 
the  need  for  such  laws.  Fortunately,  critics  of  this 
class  are  few.  Most  of  those  to  whom  registration  has 
been  denied  because  of  lack  of  engineering  education  or 
experience,  have  accepted  the  decision  of  the  examining 
board  without  question;  and  many  of  them  have  taken 
steps  to  gain  the  education  and  experience  necessary 
to  meet  the  requirements.  This  is  a  further  indication 
that  the  licensing  of  engineers  will  tend  to  raise  the 
standards  of  the  profession. 

A  third  class  of  critics  consists  of  certain  public  offi- 
cials and  citizens;  the  officials  fearful  of  the  growth  of 
the  movement  for  the  licensing  of  all  professions;  the 
citizens  afraid  that,  under  licensing  laws,  an  engineers' 
"trust"  will  be  created  and  that  the  public  will  be  held 
up  for  increased  engineering  fees.  Every  effort  should 
be  made  by  engineers  to  discountenance  even  a  sus- 
picion that  their  desire  to  better  the  profession  through 
license  laws  is  really  an  aim  to  create  a  "trust."  It  is 
believed  that  this  criticism  is  wholly  unfounded. 

I",  is  unfortunate  that  there  should  be  any  division  of 
opinion  among  engineers  concerning  this  movement. 
That  there  is  considerable  division  is  all  too  evident. 


The  writer  believes  absolutely  that  such  laws  are 
needed.  The  question  should  be  thoroughly  discussed 
among  the  engineers  themselves  and  a  unanimity  of 
action  be  obtained.  It  must  not  be  forgotten  that  the 
proponents  of  these  laws  see  in  them  a  means  foi  mak- 
ing the  profession  a  real  profession;  and  this  can  only 
be  done  by  setting  up  standards  which  all  must  pass 
in  order  to  enter  the  profession.  Except  in  those  states 
that  now  have  registration  laws,  there  are  no  standards. 
It  is  believed  that  the  registration  laws  provide  the 
machinery  for  fixing  such   standards. 


Concrete  on  Seattle  Stadium  Fill 
Did  Not  Crack 

WHEN  THE  University  of  Washington  stadium 
was  completed  near  Seattle,  Wash.,  eighteen 
months  ago,  an  article  was  prepared  for  Engineering 
News-Record  (Feb.  24,  1921,  p.  326)  explaining  how  an 
earth  fill  36  ft.  high  in  places  had  been  built  and  a 
concrete  surfacing  placed  upon  it  immediately  without 
allowing  any  time  for  the  fill  to  settle.  An  editorial 
accompanying  the  article  suggested  that  after  a  year 
had  elapsed  there  would  be  better  opportunity  to  judge 
whether  the  builders  were  justified  in  their  claims  of 
the  stability  of  a  fill  made  in  this  way. 

In  order  to  report  the  present  condition  of  the  con- 
crete placed  on  the  fill,  R.  H.  Thomson,  for  many  years 
city  engineer  of  Seattle  and  now  well  known  as  a  con- 
sulting engineer  of  that  city,  was  asked  to  inspect  the 
stadium  and  report  his  observation  to  editors  of 
Engineering  News-Record.  Colonel  Thomson  wrote 
under  date  of  June  9  that  he  had  just  made  a  careful 
examination  of  the  structure  throughout  without  find- 
ing any  defects.     He  says: 

"I  followed  this  work  during  construction  with  more 
than  ordinary  interest  because  of  the  novel  methods 
used.  W.  C.  Morse,  one  of  the  engineers  in  charge  made 
the  assumption  which  was  accepted  by  the  contractors, 
that  he  could  forecast  the  length  of  time  which  must 
elapse  before  the  final  settlement  of  the  fill.  The  cun'e 
of  actual  settlement  was  carefully  checked  with  Morse's 
curve  of  anticipated  settlement  with  the  result  that  the 
final  time  required  corresponded  to  within  36  hours 
and  the  depth  to  perfection. 

"In  order  to  allow  for  any  settlement  which  might 
occur,  every  third  riser  was  divided  so  that  if  settle- 
ments did  occur  the  upper  part  of  the  riser  might  tilt 
back  on  the  lower  part  and  the  settlement  would  be 
taken  care  of  by  the  opening  of  the  expansion  joints 
on  the  face  of  the  riser.  This  expansion  was  also 
placed  with  the  thought  of  caring  for  any  thermal 
stresses.  In  construction  the  edges  of  these  expansion 
joints  were  not  tooled  and  in  man.v  places  the  final 
brushing  of  the  surface  of  the  concrete  put  a  skin 
coat  over  them.  In  some  parts  this  skin  coat  has  been 
split  by  an  irregular  hair  line  which  to  one  not  ac- 
quainted with  the  form  of  construction  might  appear 
to  indicate  a  defect  in  or  a  settlement  of  the  structure 
but  careful  instrumental  levels  fail  to  reveal  any  .settle- 
ment more  than  1  100  of  1  in.  Critical  examination 
made  after  the  expiration  of  eighteen  months  has  failed 
to  reveal  any  defect  of  construction  due  to  settlement 
and  justifies  the  prosecution  of  the  work  by  the  methods 
adopted." 
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Santa  Fe  Ry.  Has  Large  Steel-Frame  Shop  with  Glass  Walls 

Glazing  Outside  Structural  Framing— T-Columns  Carry  250-Ton  Crane-^ 
Folding  Track  Doors— Repair  Pits  and  Floor  Track  Construction 


r?XCEPTIONALLY  effective  daylight  lighting 
LL  throughout  a  large  new  locomotive  repair  shop,  239 
.\  604  ft.,  on  the  Atchison,  Topeka  &  Santa  Fe  Ry.,  has 
been  obtained  by  the  use  of  glass  side  walls,  supple- 
mented by  skylights  and  by  large  window  areas  in  the 
concrete  end  walls.  As  the  steel  .sash  is  placed  outside 
of  the  wall  columns  it  forms  an  unbroken  gla/.ed  sur- 
face extending  from  sill  line  to  roof  and  for  the  entire 
604-ft.  length.  This  building,  of  steel  frame  construc- 
tion, is  the  most  important  feature  in  the  enlargement 
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FIG.  1.    .\i.vcHi.\i:  SHOP  w  rni  .;l_\:-     wat.i.  60  x  6do  ft. 

of  the  railway  company's  locomotive  and  car  repair 
facilities  at  Albuquerque,  N.  M.  The  general  views 
Figs.  1  and  2  show  the  exterior  of  the  building  and  the 
well-lighted  appearance  of  the  interior. 

Improvements  at  this  point  were  undertaken  early  in 
1921,  having  been  delayed  during  the  war  and  the 
period  of  government  control 
of  the  railways.  The  steel- 
frame  repair  shop  or  machine 
shop  is  the  most  important 
feature  of  the  work,  but  with 
it  will  rank  a  large  boiler 
shop  135  X  415  ft.,  which  is 
to  be  built  later  to  replace 
the  old  machine  shop,  these 
two  large  shops  being  served 
by  the  transfer  table  in  the 
space  between  them.  In  ad- 
dition to  the  new  machine 
shop  there  have  been  built 
seven  smaller  structures,  all 
of  which  are  of  reinforced- 
concrete  construction  with 
steel  sash  and  steel  doors. 
These  include  a  flue  shop, 
46  X  196  ft.,  power  house 
extension,  78  x  126  ft.,  wa.ste 
cleaning  shop,  cab  painting  shop,  pattern  shop,  babbitt 
shop  and  fire  department  headquartei-s.  The  views  of 
the  flue  shop,  Fig.  3,  show  the  typical  design. 

Repair  Shop  Layout — As  shown  by  the  general  plan, 
Fig.  4,  and  shop  plan.  Fig.  5,  an  electric  transfer  table 
serves  the  new  machine  shop,  which  has  29  transverse 
tracks,  with  engine  pits  in  26  tracks.     Two  push-car 


tracks  at  the  east  end,  for  handling  material,  are  con- 
nected with  a  yard  track.  At  the  west  end  is  a  third 
push-car  track.  All  are  stub  tracks,  except  that  the 
east  end  push-car  tracks  are  connected  to  a  yard  track 
and  the  middle  engine  track  is  extended  through  the 
building  and  into  the  adjacent  roundhouse.  Two  of  the 
stub  tracks  also  extend  beyond  the  building  to  the  tire 
shop  and  babbitt  shop.  Engine  repair  pits,  spaced  22 
ft.  c.  to  c,  are  63  ft.  long,  with  the  end  7  ft.  from  the 
side  wall  fronting  on  the  transfer  table. 

Reinforced-concrete  footings  constitute  the  founda- 
tions, as  shown  in  Fig.  6,  piles  being  used  under 
columns  carrying  heavj'  loads.  The  soil  is  sand,  with 
muck  below.  In  the  bottom  of  each  footing  are  four 
layers  of  bars  for  lateral  and  diagonal  reinforcement. 
Anchor  bolts  attached  to  anchor  plates  and  set  in  4-in. 
pipe  sleeves  are  embedded  in  the  concrete,  the  sleeves 
giving  space  to  pennit  adjustment  of  the  bolts  to  fit 
the  holes  in  the  column  base  plate.  As  the  concrete  was 
placed  the  pipe  sleeves  were  jarred  and  moved  up  and 
down  to  prevent  adhesion  and  when  the  concrete  had 
set  the  sleeves  were  removed.  After  the  column  had 
been  secured  in  place  the  bolts  were  grouted  into  the 
4-in.  holes.  Rough  concrete  is  covered  with  a  1-in. 
layer  of  cement  grout  which  is  finished  off  at  grade 
line  and  upon  which  the  column  base  plate  is  laid. 

Structural  Design — In  its  width  the  shop  is  divided 
into  four  bays,  as  showTi  in  Fig.  6.  Adjacent  to  the 
transfer  table  is  the  90-ft.  erecting  bay,  57  ft.  high,  in 
which  the  repair  pits  are  located.  Beyond  this  are 
the  65-ft.  heavy  machine  bay,  the  40-ft.  light  machine 
bay  and  the  40-ft.  bench  bay,  all  of  which  except  the 


FIG.   2.     LIGHT  INTERIOR  OP  SHOP  ^VITH  GLASS  WALL 


last  are  35  ft.  high.  A  balcony  or  upper  floor  extends 
the  full  length  of  the  bench  bay,  and  a  mezzanine 
floor  88  ft.  long  is  arranged  between  the  main  floor 
and  balcony.  Two  electric  traveling  cranes  serv^e  the 
erecting  bay,  a  250-ton  crane  above  and  a  15-ton  crane 
below.  The  heavy  machinery  bay  has  a  15-ton  travel- 
ing crane,  and  the  wall  columns  of  the  bench  bay  carry 
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the  runway  girder  for  a  15-ton  yard  crane.  In  the 
light  machine  bay  is  a  5-ton  monorail  trolley  carrier. 

Wide  columns  of  T-section  are  employed  in  the 
erecting  bay  in  order  to  carry  the  crane  girders  and  to 
give  the  necessary  stiffness  for  a  structure  of  this 
height,  braced  transversely  only  by  the  roof  trusses. 
In  the  lower  portion  each  column  is  formed  by  two 
plates  at  right  angles  to  each  other  with  connection 
angles  at  their  junction  and  flange  angles  on  the  edges, 
as  showTi  in  Fig.  6.  In  the  upper  portion  the  width 
is  reduced  by  using  a  24-in.  plate  for  the  stem,  the 
offset  forming  a  seat  for  the  upper  runway  girders. 
The  I-beam  runways  for  the  lower  crane  are  carried 
by  brackets.  Other  columns  are  mainly  of  H-section, 
composed  of  a  16-in.  web  plate,  four  angles  and  two 
15-in.  channels  with  flanges  inward,  as  shown. 

Longitudinal  trusses,  laid  flat  and  framed  betweer 
the  columns,  are  placed  just  above  the  doorways  and 
at  the  level  of  the  bottom  chords  of  the  roof  trusses. 
Vertical  diagonal  bracing  between  the  columns  is  pro- 
vided at  intervals  of  from  three  to  five  panels. 

Steel  roof  trusses  framed  between  the  columns  carry 
I-beam  purlins.  Plank  sheathing  covered  with  com- 
position roofing  is  the  only  wood  work  in  the  con- 
struction of  the  building.  Over  the  three  rear  or 
lower  bays  are  transverse  steel-frame  skylights,  one 
in  each  22-ft.  panel.  These  are  of  A-section,  glazed 
with  wire  glass  and  have  the  upper  portions  hinged 
for  ventilation.  At  two  points  the  high  roof  of  the 
erecting  bay  is  extended  over  into  the  next  bay,  form- 
ing rectangular  monitors,  glazed  on  three  sides,  the 
other  side  being  open  to  the  shop.  These  spaces  form 
the  fan  rooms  and  contain  the  heating  apparatus. 

Steel-Sash  Walls  and  Doors — All  the  steel  sash  for 
the  side  walls  is  set  4-in.  beyond  the  faces  of  the  outer 
columns,  to  which  it  is  attached  by  means  of  lugs. 
The  purpose  of  this  unusual  arrangement  is  to  simplify 
the  construction  as  compared  with  sash  framed  between 
the  columns,  and  also  to  avoid  any  exposure  of  the 
structural  steel  to  the  weather.  The  sash  is  for  panes 
14  X  20  in.,  using  factory  ribbed  glass.  The  same 
size  and  kind  of  glass  is  used  in  the  doors,  which  have 
bottom  panels  of  steel  plate.  Fig.  7  shows  the  sash  in 
place  before  glazing. 

Except  for  short  concrete  panels  6-ft.  high  between 
the  door-ways  and  the  steel  plates  in  the  lower  parts 
of  the  doors,  the  entire  side  wall  is  of  steel  sash  and 
glass  from  floor  to  roof,  as  shown  in  Fig.  1.  Venti- 
lating sash,  operated  mechanically,  represents  about 
14  per  cent  of  the  wall  area  above  the  doors.  In  most 
cases  the  movable  frames  are  pivoted  at  the  middle, 
but  at  some  points  they  are  hinged  at  the  bottom  and 
arranged  to  swing  inward.  These  ventilators  are 
operated  in  groups,  as  this  arrangement  minimizes 
the  work  of  regulation  and  makes  it  possible  to  lock 
a  number  of  ventilators  in  the  same  position  with  one 
movement. 

Hinged  steel  folding  doors  of  a  novel  type  are  used 
for  the  track  openings,  which  are  16  ft.  4  in.  wide 
and  18  ft.  high.  The  opening  has  two  doors,  each  of 
which  is  in  two  sections  which  fold  together,  as  shown 
in  Fig.  8.  The  door  rails  are  of  heavy  steel  tubing, 
well  braced,  and  having  steel  plate  on  the  bottom  panels 
and  steel  sash  above.  When  the  doors  are  fully  open 
they  project  only  about  4  ft.  beyond  the  building.  In 
this  position  they  are  latched  to  bumper  posts  extend- 


ing the  full  length  of  the  doorway  and  braced  to  the 
wall  columns.  The  dooi's  are  carried  by  rollers  on 
overhead  runways,  so  that  they  are  operated  easily. 
Some  of  these  doors  are  provided  with  hinged  pilot 
doors  2  ft.  6  in.  X  6  ft.  3  in.,  so  that  men  may  pass  in 
and  out  readil.v.  Steel  sash  is  painted  dark  green  on 
the  outside.  All  the  interior  steel  work  is  a  light  gray, 
thus  adding  to  the  general  light  appearance  of  the  shop. 
Concrete  walls  for  the  ends  of  the  building  have 
reinforcement  placed  to  form  lintels  oyer  the  window 
openings.    Dressed  and  close-fitted  wooden  forms  were 


FIG.    3.      INTERIOR  AND  EXTERIOR   OF  FLUE   SHOP 

used  to  give  a  smooth  surface  and  to  avoid  form  marks. 
After  removal  of  the  forms  the  concrete  surface  was 
rubbed  down  and  given  a  coat  of  cement. 

Repair  Pits — An  unusual  section  is  used  for  the 
engine  repair  pits,  Fig.  9,  the  width  being  43  in.  in 
the  lower  portion  and  then  increased  by  sloping  the 
sides  to  a  top  width  of  48  in.,  in  order  to  give  greater 
convenience  for  men  working  in  the  pits.  The  depth 
below  rail  head  is  from  2  ft.  8  in.  at  the  inner  end  to 
3  ft.  at  the  outer  end,  where  a  sump  and  drain  are 
provided.  At  each  end  and  near  the  middle  are  side 
pockets  for  power  wires,  air  and  gas  pipes  and  electric 
connections.  These  pockets  are  covered  with  remov- 
able steel  plates  secured  by  bolts.  Above  each  pocket 
the  concrete  curb  is  reinforced  by  stirrups  and  bent 
rods  as  shown. 

The  90-lb.  track  rails  are  seated  on  J-in.  base  plates 
spaced  30  in.  c.  to  c.  and  are  secured  by  clips  and  nuts 
on  U-bolts  embedded  in  the  pit  walls.  No  jacking 
planks  are  used  but  concrete  is  filled  against  the  outside 
of  the  rail  and  leveled  olT  at  5  in.  below  top  of  rail. 
Tracks  beyond  the  pits  have  the  rails  laid  on  concrete 
stringers,  with  the  same  arrangement  of  base  plates 
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PUG.  4.  LAYOUT  OF  SHOP  IMPROVEMENTS  AT  ALBUQUERQUE.  N.  M, 


1^ 


F  '■  fic.  19 


^ush  car  H  ^rc^ck 


— "r-'Fan 

^  Room 

\  above 


-}—' 


r— <;    Will 

;: Cols 

->  ToSabbif  \ 


5hoo 


%^ 


^     Erecting  Boy  H       ^"^^^^^^^^TX ^^ 


-  Uplo  bakom  "----i^- Ohss 

r---  -•'•.rear 

■ '■,■■ wall- 

" Bench 


--Machine; 
-Boy- -;•—.•,; 


Fncr<re  p.'f  h'c.25 


er- 


-.. l.'.ZV.j'ff^-over  '     i 

7C0I.  i-Col.         Col: 

'  ''flev^rforx 


65- 


Co-xr^. 


../.7  JJ.-7// 


''  'fievafijA 


:     '"Detail  of  ]/V^'^    l^\^^^'^-A^'^S»v^>c*c::':-V^ 

J        Fioor  Track       Jj/^ccciilvy^iiWyii^::^^/;^^ 


^^Removab/e 


Y  ii-Hl^h  ifpolrrfofprt 


^-S'- 


■Hixr/ns'': 


~:  •  ;  yLcwpoIrrfsFpif. -  :  ?.:v-r  -J-.'.-r.-      ^■^i7.:S=^'    . '.  V 

■.'     1!  -     ,     ,;/»o''-' !"'■'■■■-■"        'X     •Stringer.-. i-'- 
■;.'      .'.     ■.-  y.^  y4ncfiors-'r;'.:- '■-■-'.         ■A- '::''■':■  -^^ '''-'■: 


^i'>ti;;jji"^ii!jij:'<^ 


l<    Z-'^/sr^  -  . •I'.K^f. ^M-P'- -C}.(?tf*^S.. ,.„.    .     J 

FIG.  5.  PLAN  OF  LOCOMOTIVE  REPAIR  SHOP 
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FIG.  S.     STEEL,  SASH  OUTSIDE  OF  STRUCTURAL  FRAME 

and  anchor  bolts  as  described  above.  Flangeways  IJ  in. 
wide  and  1?  in.  deep  are  formed  by  flat  steel  plates 
set  on  edge  in  the  concrete,  as  shown  in  Fig.  7.  The 
entire  floor,  except  at  the  pit  walls,  is  covered  with 
li-in.  mastic,  the  surface  of  which  is  J  in.  below  the 
top  of  the  rails. 

Miscellaneous  Features  —  Hot-air  heating  is  em- 
ployed, motor-driven  fans  forcing  a  current  of  air  over 
a  set  of  steam  coils  and  then  through  galvanized  ducts. 
These  ducts  are  laid  along  the  roof  trusses  and  have 
branches  leading  down  the  columns  and  discharging 
at  a  height  of  7  ft.  above  the  floor.  For  electric  light- 
ing, the  erecting  bay  has  the  direct  system  and  the 
remainder  of  the  shop  has  incandescent  lamps.  Sockets 
for  portable  lamps  are  provided  in  the  repair  pits. 

A  framing  of  18-in.  I-beams  and  15-in.  channels 
supports  the  4^-in.  slabs  of  the  balcony  and  mezzanine 
floors.  For  these  slabs  a  4-in.  cement  finish  is  used 
in  the  wash  room,  and  school  room,  but  elsewhere  there 
is  a  3-in.  treated  wood  block  floor  on  the  concrete  slab. 
On  the  mezzanine  floor  are  the  file  room,  store  room 
and  office  toilets,  the  shop  office  and  general  fireman's 
oflice  being  directly  below  on  the  main  floor. 


Along  the  balcony  are  arranged  a  tool  room,  brass 
shop,  electric  shop,  fan  room,  school  room  for  appren- 
tices, wash  room  with  183  faucets  over  waste  sinks 
and  locker  room  with  864  lockers.  There  is  also  a  row  of 
120  lockers  in  the  6i-ft.  corridor  which  extends  the 
full  length  of  the  shop  side  of  the  balcony.  Partitions 
and  oflice  walls  have  a,  steel  kick  plate  3J  ft.  high, 
surmounted  by  steel  sash  and  glazing.  Stairways  and 
three  electric  elevators  connect  the  main  floor  and  bal- 
cony. The  elevator  shafts  are  enclosed  with  wire  mesh, 
the  lower  part  of  which  is  embedded  in  a  4-in.  wall 
of  concrete  to  a  height  of  5  ft.  above  the  floor. 

Engineers  and  Contractors — This  large  steel  shop 
building  and  the  smaller  concrete  buildings  were  all 
designed  by  B.  P.  Phelps,  engineer  of  shop  extension, 
and  E.  A.  Harrison,  architect  of  the  Atchison,  Topeka 
&  Santa  Fe  Ry.,  under  the  direction  of  C.  F.  W.  Felt, 
chief  engineer,  and  John  Purcell,  superintendent  of 
motive  power.  The  construction  was  carried  out  under 
the  supervision  of  F.  M.  Bisbee,  chief  engineer  of 
western  lines.  Joseph  E.  Nelson  &  Sons,  Chicago,  were 
contractors  for  the  machine  shop,  the  steel  work  for 
which  was  fabricated  by  the  American  Bridge  Co. 
Contracts  for  the  concrete  buildings  were  divided 
between  V.  E.  Ware,  El  Paso,  Tex.,  for  the  power 
house  extension  and  C.  A.  Fellows,  Los  Angeles,  Cal., 
for  the  miscellaneous  buildings.  All  the  steel  sash 
work  was  furnished  by  the  Truscon  Co.,  Detroit  and 
the  special  folding  doors  for  the  track  entrances  were 
made  by  the  Richards-Wilcox  Mfg.  Co.,  Aurora,  111. 

These  buildings,  together  with  machinery,  equipment 
and  the  proposed  new  boiler  shop,  will  represent  an 
e.xpenditure  of  about  $2,500,000. 


FIG.  9.     FOLDING  DOORS   FOR  TRACK  KNTKANCKS 
At  left ;  door  closed.     At  middle ;  one  leaf  halt  open.    At 
right;  one  leaf  full  open. 


Engineering  Evidence  Given  in  Boundary  Dispute 

Evidence  of  engineers  was  involved  in  the  argu- 
ments in  the  Supreme  Court  recently  in  the  case  in- 
volving the  boundary  between  Oklahoma  and  Texas  over 
the  stretch  of  600  miles  covered  by  the  Red  River. 
The  government,  appearing  as  intervener,  upheld  the 
contention  of  Oklahoma  that  the  boundary  extends  to 
the  extreme  flood  level  of  the  river  to  the  Texas  bluff's, 
while  Texas  and  various  oil  interests  claiming  lands' 
under  Texas  titles  contended  that  the  boundary  was  at 
the  usual  and  ordinary  level  of  the  river. 

The  Supreme  Court  last  April  fixed  the  boundary 
along  the  south  bank  of  the  river  and  the  recent  ques- 
tion before  the  court  was  what  constituted  the  south 
bank.  Texas  contended  that  if  the  boundary  is  fixed 
as  claimed  by  the  government  and  Oklahoma,  that  Okla- 
homa will  take  from  Texas  more  than  half  a  million 
of  acres  of  land  south  of  the  river  with  its  improve- 
ments and  a  portion  containing  deposits  of  oil.  It 
asserted  that  Oklahoma  made  no  claim  to  the  land  south 
of  the  low  water  stage  until  after  oil  development  began 
there  in  1918. 

Surveying  and  engineering  evidence  was  given  by 
Robert  W.  Livingston,  who,  it  was  said,  has  been  con- 
tinuously in  charge  of  a  surveying  party  on  Red  River 
for  two  years.  The  main  engineering  evidence  for  the 
government  was  given  by  Major  Charles  H.  Miller,  who 
had  13  years'  experience  with  the  Corps  of  Engineers 
of  the  army  under  the  Mississippi  River  Commission  in 
important  work  between  the  mouth  of  the  White  River 
to  Vicksburg. 
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How  to  Mend  the  Broken  Year 
in  the  Coal  Industry 

Regulation  of  Output  Must  Depend  on  Regulation 

of  Demand — What  Consumers  Can  Do 

to  Deflate  the  Price  of  Coal 

By  George  Otis  Smith 

Director,   U.   S.   GeolORioal   Survey 

Ab.ilracI  of  address  iefori-  National  Conference  of  Soeial  Work, 
Divixion  of  Industrial  and  Econmr.ic  Problems.  Providence,  R.  I., 
June  2B,  1922. 

THE  present  lack  of  public  anxiety  over  the  coal  situa- 
tion is  not  at  all  novel.  The  average  citizen  cannot  get 
interested  in  the  coal  question  in  midsummer.  Yet  dis- 
regard of  unpleasant  facts  does  not  stave  off  disaster. 
Nation-wide  paralysis  of  industry  and  transportation  is  the 
natural  outcome  of  a  coal  shortage  if  carried  to  the  extreme 
that  cannot  be  many  weeks  distant.  Serious  as  the  present 
situation  is,  however,  there  are  fundamental  problems  more 
insistent  for  solution  than  even  the  pending  differences  be- 
tween employer  and  employee.  These  problems  affect  the 
whole  coal  industry  to  some  degree  but  especially  the  bitu- 
minous branch.  Clear  up  the  economics  of  the  business  and 
a  lasting  settlement  of  the  labor  controversy  becomes  a  pos- 
sibility; otherwise  industrial  peace  cannot  be  expected  to 
survive  the  usual  two-year  armistice. 

What  is  needed  is  reform  of  the  business  rather  than 
compromise  between  parties  to  the  controversy.  Too  long 
have  the  mine  owners  treated  the  coal  business  as  private 
privilege  and  too  long  have  the  labor  leaders  with  no  less 
monopolistic  attitude  obstructed  every  move  for  efficiency 
and  economy.  The  people's  coal  costs  too  much  because  of 
the  mistaken  idea  that  mine  owner  and  mine  worker  can 
continue  to  fight  over  contracts  and  rules.  Cheaper  coal 
and  larger  earnings  will  come  when  engineering  is  em- 
phasized more  and  bargaining  less.  In  terms  of  engineer- 
ing, the  coal  industry  has  a  bad  load  factor;  translated  into 
human  relations,  poorly  functioning  mines  mean  poorly  em- 
ployed miners.  A  longer  working  year  would  seem  at  first 
glance,  desirable  to  mine  owner,  mine  worker,  and  consumer. 

Cause  of  the  Trouble  —  The  trouble  is  not  so  much  the 
broken  year  as  the  broken  month,  the  broken  week,  and  even 
the  broken  day.  The  running  time  is  broken  into  small 
pieces,  for  mine  operation  is  not  simply  seasonal,  it  is  inter- 
mittent. In  that  theoretical  mine  of  the  statistician,  the 
average  mine  of  the  country,  we  find  November  a  longer 
month  than  June,  by  25  per  cent,  and  June  longer  than 
April,  by  10  per  cent,  and  yet  the  working  time  in  a  normal 
November  is  only  19  to  21  days.  And  irregularity  creeps 
into  the  working  week  and  the  working  day,  for  Friday  and 
Saturday  are  normally  shorter  days  than  Monday.  Granted 
that  the  workers  in  other  industries  suffer  the  handicap  of 
seasonal  unemployment,  our  problem,  and  the  national 
problem  just  now,  is  the  betterment  of  the  working  time  of 
coal  mines,  and  especially  bituminous  coal  mines.  The 
average  working  time  by  states  and  fields  shows  marked 
and  significant  differences.  The  average  year  in  the  south- 
ern Appalachian  region  is  a  fourth  longer  than  the  average 
year  in  the  Central  Competitive  district.  With  215  days 
as  the  average  year  for  the  whole  country  we  find  a  273 
day  average  year  in  New  Mexico,  247  days  in  Alabama, 
and  223  days  in  West  Virginia,  as  against  202  days  in 
Missouri,  197  days  in  Illinois,  and  192  days  in  Oklahoma. 

Markets,  quality  of  coal,  mine  costs  (including  wage 
scales) ,  and  car  supply  are  all  factors  contributing  to  these 
differences  in  mine  employment.  Unfortunately,  we  can 
gage  results  better  than  determine  causes;  we  know  the 
industry  to  be  wasteful,  but  where  are  the  leaks?  The 
lack  of  efficiency  and  the  losses  due  to  irregular  operation 
are  not  universal,  for  many  individual  mines  work  300 
days  in  the  year.  Indeed  in  1913  when  the  bituminous 
mines  averaged  232  working  days,  one-fourth  of  the  half- 
million  men  in  the  industry  were  employed  in  mine-J  that 
worked  280  days  or  more  and  nearly  50,000  of  them 
in  mines  that  worked  300  days  or   more.     Our  problem. 


then,  is  simply  to  bring  the  average  mine  r.p  to  the  best. 
First  among  methods  of  mending  the  broken  year  is  that 
of  stabilizing  the  coal  market.  My  first  practical  sugges- 
tion for  bettering  conditions  of  employment  at  the  coal 
mine  will  be  addressed  to  the  coal  consumer.  A  more  regu- 
lar market  is  the  first  essential,  and  here  is  the  consumer's 
opportunity  to  co-operate.  You  and  I  need  to  buy  coal  at 
times  when  we  need  it  least.  Off-season  delivery  of  coal, 
even  to  the  small  consumer,  will  help  materially  to  make 
the  mine  worker's  June  more  like  his  November.  Also, 
each  of  us  should  buy  of  one  dealer,  not  "shop"  for  coal. 
If  you  or  I  speculate  in  our  10-ton  purchases  of  coal,  how 
can  we  deplore  the  speculative  tendency  of  our  coal  dealer 
and  the  chain  of  business  hazards  thus  initiated?  Is  it  not 
plain  that  the  retail  dealer  who  can  depend  on  his  regular 
trade  can  himself  be  a  better  customer  of  the  wholesaler  or 
the  selling  agent  of  the  mine?  The  large  consumer  can  do 
even  more  to  smooth  out  the  irregularities  of  mine  opera- 
tion by  making  long-term  contracts,  and  providing  for  de- 
livery to  suit  the  mine  as  well  as  himself.  Such  contracts 
could  be  made  at  lowest  prices,  for  with  long-term  con- 
tracts in  hand  the  mine  operator  could  reduce  his  costs  to  a 
minimum.  With  such  a  steady  market,  full  year  operation 
and  steady  employment  would  become  possible — the  mine 
worker  would  earn  a  year's  wage,  and  the  public  would 
not  pay  for  idleness.  That  reform,  however,  must  begin 
at  home,  not  at  the  distant  mine. 

The  Effect  of  Regular  Demand — With  market  demands 
more  regular,  fewer  mines  and  fewer  miners  can  and 
should  furnish  the  needed  coal.  Mr.  Peabody  as  a  repre- 
sentative operator  admits  than  one-third  of  the  operating 
mines  represent  a  burden  on  the  industry,  and  he  suggests 
their  elimination  through  bankruptcy.  Ellis  Searles,  the 
editor  of  the  United  Mine  Workers'  Journal,  admits  that 
150,000  miners,  like  one-third  of  the  mines,  should  be  elimi- 
nated, and  he  suggests  that  they  leave  the  mine  for  the 
farm.  Mr.  Peabody  estimates  that  the  idle  days  of  our  bi- 
tuminous mines  involve  an  annual  loss  to  the  capital  and 
labor  employed  of  not  less  than  $400,000,000,  and  I  sus- 
pect that  most  of  this  loss  is  paid  by  the  consumer. 

A  longer  working  year  for  a  reduced  force  is  the  only 
possible  method  of  bringing  about  the  lower  wage  scale 
and  the  larger  annual  earnings,  both  of  which  are  generally 
needed.  It  is  largely  by  reason  of  the  high  unit  rate  of 
wages  that  coal  costs  too  much,  and  on  broad  economic 
grounds  it  may  well  be  questioned  whether  the  producer 
should  be  paid  a  wage  out  of  all  proportion  with  the  wage 
of  the  consumer.  Can  a  $5-a-day  workman  afford  to  buy 
coal  mined  by  a  $10-a-day  mine  worker? 

To  hasten  this  needed  deflation,  even  though  it  be  ac- 
complished through  the  working  of  the  law  of  supply  and 
demand,  there  must  be  a  better  informed  and  more  aroused 
public  opinion.  Whenever  public  interest  is  aroused  in  the 
coal  question,  the  defensive  note  of  the  coal  men  is  likely 
to  be  that  appeal  for  "less  government  in  business,"  an 
appeal  with  which  I  sympathize  so  far  as  governmental 
regulation  might  drag  politics  into  business.  The  political 
danger  that  really  confronts  the  coal  business  is  that  the 
leaders  in  the  industry  will  too  long  be  blind  to  the  trend  of 
the  times.  Old  ways  of  doing  business  are  not  to  be  the 
new  ways.  Our  reverence  for  the  privileges  and  rights  of 
private  business  is  giving  way  to  a  new  attitude:  We  are 
asking  what  is  private  business  and  what  is  public  busi- 
ness. Forced  to  extremes  by  private  disregard  of  public 
interest,  this  tendency  in  popular  thought  may  even  become 
dangerous,  and  Secretai^y  Hoover's  recent  statement  to  the 
operators  that  "if  our  coal  industry  does  not  govern  itself 
it  will  surely  be  governed  by  the  public"  was  a  warning  of 
that  danger.  So  I  suggest  that  if  "less  government  in 
business"  is  desired,  the  best  means  to  that  end  is  more 
business  in  business.  Our  best  mines  are  so  planned  and 
equipped  and  operated  as  to  demonstrate  how  efficient  coal 
mining  can  be,  and  a  similar  statement  can  doubtless  be 
made  of  certain  units  in  the  merchandising  of  coal;  yet  the 
average  coal  mine  and  the  average  coal  yard  are  far  from 
being  gratifying  exhibits  of  that  engineering  ability  or 
business  thrift  which  we  like  to  regard  as  typically  American. 
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Merchon+s 
Bridge 


Recommend  Improvements  for 
St.  Louis  Terminal 

Engineers  Plan  Revision  and  Unit  Operation 

for  Complicated  Railway  System  on 

Both  Sides  of  Mississippi 

UNIT  operation  of  railway  terminals  and  complete 
rerouting  of  traffic  over  the  four  Mississippi  River 
bridges  at  St.  Louis,  Mo.,  are  the  high  points  of  a 
recent  comprehensive  report  by  a  committee  of  engi- 
neers appointed  in  1920  to  report  to  the  terminal  com- 
mittee of  the  St.  Louis  Chamber  of  Commerce.  This 
report  covers  also  the  terminals  of  East  St.  Louis,  111., 
which  form  an  integral  part  of  the  St.  Louis  terminal 
system  and  industrial  dis- 
trict of  about  625  square 
miles.  It  is  pointed  out 
that  the  improvements  are 
so  extensive  as  to  be  ex- 
tended necessarily  over  a 
considerable  term  of  years, 
but  it  is  recommended  that 
a  committee  representing 
the  railways  and  the  public 
should  be  created  to  provide 
for  the  carrying  out  of 
these  improvements  in  log- 
ical order,  with  such 
changes  as  time  may  prove 
desirable. 

This   committee    is    con- 
stituted as  follows:   F.   G. 

Jonah      (chairman,      chief     st.  louis  tkrminal  dis- 
engineer  of  St.   Louis-San       trict  and  its  bridges 
Francisco     Ry.;      Harland 

Bartholomew,  engineer  of  St.  Louis  plan  commission; 
P.  W.  Coyle,  traffic  commissioner,  St.  Louis  Chamber 
of  Commerce;  E.  A.  Hadley,  chief  engineer,  Missouri 
Pacific  Ry.;  J.  B.  Hunley,  engineer  of  bridges  and 
structures,  C,  C,  C.  &  St.  L.  Ry.;  R.  D.  Sangster, 
industrial  commissioner,  St.  Louis  Chamber  of  Com- 
merce; C.  E.  Smith,  consulting  engineer  for  City  of 
St.  Louis;  F.  J.  Stimson,  chief  engineer,  mainte- 
nance of  way,  Pennsylvania  Lines  (Southwest  region)  ; 
D.  0.  Thomas,  consulting  engineer  for  East  St.  Louis 
Chamber  of  Commerce;  Charles  H.  Diehl,  secretary. 
The  conclusions  and  recommendations  are  summarized 
below. 

Unification  —  The  principle  of  unification  has  been  re- 
tained as  far  as  economically  practicable.  Passenger  traffic 
is  already  unified.  There  should  be  complete  unification 
of  the  classification  and  interchange  of  cars,  which  consti- 
tutes approximately  85  per  cent  of  the  freight  traffic.  The 
committee  recommends  that  each  railroad  should  continue 
to  serve  the  territory  local  to  its  own  terminals  within  this 
district. 

Mississippi  River  Bridges — All  passenger  trains,  except 
those  of  the  Wabash  Ry.  which  use  the  Delmar  station, 
should  be  removed  from  the  Merchants  Bridge  and  from 
the  congested  terminals  in  North  St.  Louis.  The  Eads 
Bridge  should  be  abandoned  for  railway  traffic.  The  Mu- 
nicipal Bridge  should  be  provided  with  new  approaches  and 
connections  to  accommodate  passenger  trains  transferred 
from  the  Merchants  and  Eads  bridges.  The  Municipal 
Bridge  should  be  used  also  for  such  freight  as  can  be  han- 
dled more  expeditiously  than  by  other  crossings.  The 
McKinley  Bridge   (electric  railway)  has  capacity  for  much 


more  freight  than  it  now  handles,  and  should  be  provided 
with  additional  approaches  and  connections. 

The  upper  decks  of  the  Municipal  and  Eads  bridges 
should  be  for  highway  traffic  free  of  toll,  and  the  highway 
on  the  McKinley  bridge  also  should  be  free.  The  lower 
decks  of  the  Eads  bridge  and  its  connecting  tunnel  in  St. 
Louis  should  be  abandoned  for  steam  railway  service  and 
utilized  for  street  railway  and  interurban  traffic. 

Union  Statio^i  ayid  Mill  Creek  Valley  —  The  railroads 
should  acquire  additional  property  in  Mill  Creek  valley 
south  from  the  Missouri  Pacific  Ry.  to  Gratiot  St.,  which 
will  enable  the  tracks  of  the  Union  Station  to  be  lengthened 
and  the  approach  curves  flattened.  Engine  terminal  facili- 
ties, coach  yards  and  a  yard  for  making  up  and  breaking 
up  passenger  trains  should  be  located  west  of  the  station. 
The  station  facilities  should  be  improved  and  the  present 
arched  trainshed  replaced  by  a  low-roof  type  of  trainshed. 
In  front  of  the  station.  Market  St.  should  be  widened  to 
form  a  plaza  (as  provided  by  a  recent  city  ordinance)  and 
20th  St.  along  the  side  of  the  station  should  be  shifted 
south  so  as  to  line  up  with  the  same  street  west  of  Market 
St.,  thus  eliminating  a  jog  in  the  street  line  and  giving 
the  Union  Station  140  ft.  additional  frontage  on  Market  St. 

Carload  Freight— The  present  system  by  which  each  road 
classifies  its  own  inbound  freight  for  direct  delivery  to  each 
railroad  with  which  it  connects  should  be  abandoned,  the 
interchange  of  freight  between  railroads  being  completely 
unified.  Eight  outer  group  yards  should  be  established  at 
which  inbound  trains  (except  local  cars)  would  be  stopped 
and  classified  and  outbound  trains  made  up.  Each  railroad 
should  continue  to  serve  its  own  local  freighthouses,  team 
tracks  and  industries.  Additional  team  tracks  for  joint  use 
of  all  railways  should  be  provided. 

L.  C.  L.  Freight  —  Freight  stations  in  St.  Louis  for  the 
east-side  railroads  are  not  recommended,  but  the  present 
system  of  universal  off-track  freight  stations  operated  by 
transfer  companies   should  be  extended. 

Merchants  Bridge  Elevated  Ry.— This  elevated  line  along 
the  river  front  should  be  extended  north  and  south. 

East  St.  Louis — On  the  east  side,  passenger  trains  should 
follow  elevated  routes  through  the  congested  freight  ter- 
minals, and  a  new  east-side  union  station  should  be  built. 
Freight  terminals  should  also  be  rearranged  to  reduce  the 
number   of   grade   crossings. 

River  Front  Development— The  river  should  be  straight- 
ened north  of  the  Merchants  Bridge  and  the  harbor  lines 
south  of  the  Municipal  Bridge  should  be  shifted  east  The 
municipal  dock  at  North  Market  St.  should  be  completed 
according  to  the  original  plans  as  fast  as  river  traffic 
requires  it. 

Electrification  — Complete  elimination  of  steam  locomo- 
tives for  smoke-abatement  purposes  is  not  necessary  under 
present  conditions  and  the  electrification  of  the  terminal 
system  of  St.  Louis  and  East  St.  Louis  is  financially 
impracticable. 

Man-Made  Malaria  in  Road  Construction 

The  importance  of  guarding  against  "man-made 
malaria"  in  highway  construction,  particularly  in  the 
South,  is  urged  in  a  circular  just  issued  by  the  United 
States  Public  Health  Service.  The  circular  states  that 
the  specifications  for  roads  in  the  South  "require  that 
the  culverts  be  so  placed  that  they  will  completely  drain 
all  wet  areas  above  the  culvert  entrance  and  that  all 
borrow  pits  or  excavations  made  along  the  roadways 
shall  be  filled  or  properly  drained."  Many  southern 
states  have  enacted  laws  to  this  effect.  The  circular 
points  out  that  if  the  matter  is  given  attention  in  time 
"adequate  drainage  can  be  had  with  very  little,  if  any. 
additional  cost;  whereas,  if  through  carelessness  or 
wilfulness  the  culverts  are  placed  too  high  or  the  bor- 
row pits  are  not  properly  drained  the  expense  for  later 
rectification  may  be  very  great."  Finally,  the  circular 
states :  "No  road,  however  necessary  for  travel,  can  be 
called  good  if  it  interferes  with  proper  drainage." 
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New  River-and-Rail  Terminals  on 
the  Mississippi 

Truck  Conveyor  Bridge  and  Car  Incline  with  Cradle 

Provide  for  Varying  River  Level — Two 

Concrete  Docks  with  Cranes 

1ACK  of  terminal  and  interchange  facilities  on  inland 
^waterway  routes  is  recognized  as  one  of  the  prin- 
cipal reasons  for  the  failure  to  develop  extensive  freight 
traffic  on  the  large  river  systems  of  the  United  States, 
ranking  next  to  the  difficulties  of  extending  joint  rate 
territory  and  of  an  equitable  division  between  rail  and 
water  carriers.  It  is  of  particular  interest,  therefore,  to 
record  the  work  of  establishing  river-and-rail  terminals 
for  the  government's  experimental  barge  service  on  the 
Mississippi  and  Warrior  Rivers. 

This  waterway  service  was  established  during  the  war 
in  order  to  supplement  the  carrying  capacity  of  the 
railroads.  It  was  soon  evident  that  little  commercial 
business  could  be  handled  or  developed  without  facilities 
for  interchange  with  the  railways,  but  there  were  few 
river  terminals  properly  constructed  and  equipped  for 
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such  transfer  between  river  craft  and  railway  cars.  To 
develop  the  Mississippi-Warior  River  service,  therefore, 
funds  were  authorized  by  Congress  in  1919  and  1920  for 
the  construction  of  adequate  terminals  at  St.  Louis, 
Cairo,  Memphis,  Vicksburg  and  Mobile. 

In  1920  the  business  of  promotion  and  development  of 
waterways  was  assigned  to  the  War  Department,  which 
established  the  Inland  and  Coastwise  Waterway  Service 
to  provide  the  necessary  facilities  and  to  supervise  the 
organization  and  operation  of  the  traffic.  The  design 
of  the  terminals  was  entrusted  originally  to  the  Board 
of  Engineers  for  Rivers  and  Harbors,  U.  S.  War  Depart- 
ment. Plans  for  terminals  at  St.  Louis,  Memphis,  Vicks- 
burg and  Mobile  were  then  prepared  under  the  direction 
of  Capt.  F.  T.  Chambers,  civil  engineer  corps,  U.  S. 
Navy,  as  engineer  of  port  facilities  for  this  board.  More 
recently,  the  Waterway  Service  has  loaned  money  to  the 
local  authorities  at  Memphis,  Vicksburg  and  New 
Orleans.  The  plans  for  terminals  at  these  points  have 
been  changed,  therefore,  to  meet  the  views  of  the  local 
authorities  and  of  the  federal  management  of  the  Mis- 
sissippi-Warrior service. 

Package  freight  constitutes  perhaps  25  per  cent  of 
the  traffic  at  St.  Louis,  Mo.,  which  is  the  northern  and 
inland  terminal  of  the  Mississippi-Warrior  River  steamer 
and  barge  line  service.  The  city  has  established  a  munic- 
ipal dock,  which  is  used  to  a  large  extent  by  this 
service.  The  dock  is  of  reinforced  concrete,  890  ft.  long 
and  36  ft.  wide,  with  its  deck  at  El.  42  on  the  St.  Louis 


gage  or  4  ft.  above  the  1903  flood  stage.  A  pile  fender 
extends  1,300  ft.  north  of  the  dock,  at  which  barges  may 
be  moored  to  await  loading  or  unloading.  There  are 
two  frame  warehouses,  200  x  160  ft.  and  125  x  140  ft., 
with  a  shed  240  x  25  ft.  between  warehouse  and  dock. 
Three  trestles,  two  north  and  one  south  of  the  dock, 
provide  connections  with  the  St.  Louis  Terminal  R.  R. 
and  the  Chicago,  Burlington  &  Quincy  R.  R.  Barges 
lie  directly  alongside  the  dock  and  not  at  a  wharf  boat. 
The  dock  was  built  in  the  water  with  its  face  midway 
between  the  inner  and  outer  harbor  lines,  a  fill  being 
then  made  on  the  land  side  by  a  city  dump,  thus  reclaim- 
ing about  30  acres  of  land  now  valued  at  $2,000,000. 
Freight  handling  equipment  includes  two  gantry  cranes 
with  5,000-lb.  hoisting  trolleys,  a  30-ton  and  four  15-ton 
cranes,  a  motor-driven  conveyor  and  a  gravity  conveyor. 
From  Feb.  1,  1919,  to  Sept.  30,  1921,  there  were  handled 
169,750  tons  of  freight,  90,630  tons  inbound  and  79,120 
tons  outbound. 

East  St.  Louis — In  addition  to  this  municipal  dock  the 
barge  line  has  been  using  a  leased  railway  terminal  at 
East  St.  Louis,  111.  This  latter  consists  of  an  incline 
running  diagonally  down  the  levee  at  a  grade  of  about 
2i  per  cent,  upon  which  travels 
a  cradle  with  a  horizontal  deck 
carrying  a  railway  track  con- 
necting with  the  incline  track. 
The  cradle  is  shifted  up  and 
down  the  incline  by  a  locomo- 
tive, according  to  variations  in 
the  river  level,  so  as  to  keep  a 
depth  of  9  ft.  of  water  at  the 
outer  end  of  the  cradle. 

At  the  end  of  the  cradle  is 

moored  a  concrete  car  float  or 

pontoon  having  track  capacTty 

for  17  cars.     To  the  far  side 

of  the  float  is  lashed  a  floating 

transit  shed  or  wharf  boat.     Barges  are  moored  to  the 

wharf  boat  for  loading  and   unloading  freight.     This 

unit  is  to  be  doubled. 

Sonth  St.  Louis — The  Inland  and  Coastwise  Waterway 
Service  has  built  a  terminal  of  a  diff'erent  kind  for  the 
extension  of  its  business  at  South  St.  Louis,  as  shown  in 
Fig.  1.  A  wharf  of  creosoted  timber  is  connected  to 
the  railroad  system  on  shore  by  a  track  on  a  creosoted 
timber  trestle.  In  front  of  the  wharf  is  moored  a 
wharf  boat.  Two  inclined  bridges  supported  by  the 
wharf  and  by  the  substructure  of  the  transit  shed  at 
the  top  of  the  bank,  carry  endless  traveling  chains 
equipped  with  flights  for  the  automatic  transfer  of  2-ton 
hand  trucks  between  the  wharf  boat  and  the  transit 
shed. 

Each  bridge  has  a  wheeled  platform  at  the  inner  or 
hinged  end,  and  a  counterweight  supported  at  the  outer 
end,  the  outer  end  traveling  in  a  vertical  plane  just 
inside  the  face  of  the  wharf  for  the  accommodation  of 
the  bridge  to  the  wharf  boat  at  any  stage  of  the  river. 
The  extreme  variation  between  high  and  low  water  at 
St.  Louis  is  about  44  ft. 

For  unloading  a  river  barge  moored  at  the  wharf 
boat,  empty  trucks  will  be  pushed  upon  the  descending 
chain  belt  on  one  of  the  bridges  and  thus  lowered  to  the 
wharf  boat,  whence  they  will  be  pulled  by  hand  aboard 
the  river  barge  and  there  loaded.  The  loaded  trucks 
will  then  be  pulled  by  hand  to  the  ascending  conveyor 
and  automatically  raised  to  the  upper  level.    There  the 
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trucks  will  be  pulled  by  hand  to  the  unloading  point  of 
the  floor  of  the  shed,  for  classification,  or  into  the  rail- 
road cars  at  the  rear  of  the  shed  for  shipment.  The 
contract  for  this  was  let  in  June,  1921,  on  an  estimated 
cost  of  about  $205,000. 

Cairo,  lU.^A  car  transfer  incline  with  traveling 
cradle  was  built  by  the  Inland  and  Coastwise  Waterway 
Service,  and  was  provided  with  a  car  float  and  wharf 
boat,  as  at  East  St.  Louis.  The  float  consists  of  four 
concrete  barges  266  x  36  ft.  lashed  together  to  form  a 
floating  unit  532  x  72  ft.,  on  which  three  tracks  are  laid. 
The  wharf  boat  or  warehouse  is  56  ft.  wide  over  the 
guards.  For  loading  grain  into  barges,  arrangements 
have  been  made  with  an  elevator  company  which  has  a 
belt  conveyor  extending  to  the  water  front. 

Memphis,  Tenn. — The  only  suitable  site  is  on  a  berm 
below  the  steep  bank  of  the  river  bluff  and  adjacent  to 
the  two  railway  bridges,  as  shown  in  Fig.  2.  The  city 
already  has  an  extensive  holding  upstream  from  these 


the  river  and  supports  the  front  leg  of  a  gantry  crane 
carrying  a  4-ton  coal  bucket.  This  plant  has  a  capacity 
of  400  tons  of  coal  per  hour. 

The  gantry  crane  has  a  double  function:  (1)  To  take 
the  coal  from  barges  and  transport  it  to  the  storage  pile 
in  the  rear,  and  (2)  to  reclaim  coal  from  this  storage 
pile  and  deliver  it  into  a  hopper  in  the  inshore  leg  of  the 
bridge,  from  whence  it  passes  over  a  weighing  belt  and 
then  to  a  longitudinal  conveyor  belt  running  the  entire 
length  of  the  plant.  This  conveyor,  by  means  of  a 
tripper,  discharges  its  load  upon  the  belt  of  a  ship-load- 
ing tower,  which  may  be  run  freely  underneath  the 
bridge  in  order  to  reach  any  part  of  the  water  front. 
The  plant  is  thus  capable  of  storing  and  delivering 
several  kinds  of  coal  to  any  part  of  the  water  front. 

Iron  ore  coming  from  Cuba  and  South  America  in 
ships  will  be  transferred  to  a  similar  stock  pile,  or  to 
river  barges  for  transshipment  to  inland  steel  works. 
The  plant  as  a   whole   is   intended  principally  for  an 
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bridges,  the  present  property  consisting  of  a  one-story 
warehouse  connected  with  the  water  front  by  means  of 
an  inclined  tunnel  and  trestle  housing  two  lines  of  end- 
less chain  belts,  somewhat  similar  in  operation  to  those 
at  South  St.  Louis.  A  railroad  track  leads  into  the  city 
warehouse  at  the  top  of  the  bluffs. 

The  city  proposes  to  buy  an  extensive  tract  of  land 
near  this  terminal,  at  the  top  of  the  bluff,  and  also  to 
acquire  the  berm  at  the  foot  of  the  bluff,  where  it  is 
proposed  to  locate  the  government  terminal.  Every 
effort  has  been  made  by  the  Inland  and  Coastwise 
Waterway  Service  to  co-operate  with  the  city,  so  that 
instead  of  two  isolated  terminals  there  will  be  in  effect 
one  terminal,  the  parts  of  which  will  be  connected  by  rail 
and  roadway  and  will  thus  promote  efficient  operation. 
The  city  is  acquiring  the  necessary  land  for  the  govern- 
ment terminal,  but  the  barge  line  must  continue  to  use 
the  city  terminal  until  the  former  is  completed.  The 
interchange  terminal  will  be  of  the  incline  type,  similar 
to  that  at  Cairo,  having  rail  connection  with  the  city 
terminal.  A  belt  line  railroad  connecting  with  all  incom- 
ing traffic  will  also  be  built  by  the  city. 

Vicksburg,  Miss.— Here  the  city  has  acquired  a  site 
and  a  contract  has  been  let  for  a  terminal  similar  to 
that  at  Cairo,  except  that  the  barge  will  be  of  steel, 
having  three  tracks  and  its  own  freight-handling  equip- 
ment. 

Since  Mobile  is  the  seaport  terminus  of  the  Warrior 
River  transportation  system,  which  taps  the  coal  fields 
and  iron  and  steel  region  of  northern  Alabama,  there 
has  been  established  on  Blakely  Island,  opposite  the  city, 
a  coal  terminal  for  the  government's  experimental  barge 
line.  Fig.  3  shows  the  general  character  of  the  facili- 
ties as  designed  by  the  Port  Facilities  Section  of  the 
Board  of  Engineers  for  Rivers  and  Harbors.  A  creo- 
soted  timber  wharf  500  ft.  long  flanks  the  deep  water  of 


export  coal  terminal,  but  ship  bunkering  can  be  taken 
care  of  also.  The  cost  of  this  terminal  was  a  little  over 
$400,000. 

Since  the  present  river  service,  with  its  barges  and 
terminals,  is  experimental,  the  chief  of  the  Inland  and 
Coastwise  Waterway  Service  has  been  willing  to  try 
several  kinds  of  both  floating  and  terminal  equipment. 
Economical  handling  of  water  traffic  on  the  Great  Lakes 
has  been  mainly  with  bulk  material  in  enormous  quanti- 
ties, such  as  iron  ore,  coal  and  grain.  The  Mississippi- 
Warrior  service  also  handles  both  bulk  and  package 
freight.  The  manager  of  the  Waterway  Sei-vice  makes 
the  point  that  if  the  waterway  is  to  compete  with  the 
railway,  it  is  absolutely  essential  that  the  shipper  of 
package  freight  should  not  suffer  on  account  of  barge 
transportation.  In  other  words,  he  is  entitled  to  a 
transfer  of  freight  under  covered  storage  in  order  that 
packages  may  arrive  at  their  destination  in  as  good  con- 
dition as  they  would  by  railway  freight  car. 

Ocean  terminal  layouts  cannot  be  followed  in  the 
design  of  river  terminals.  For  one  thing,  a  large  pro- 
portion of  the  package  freight  is  packed  less  securely 
for  domestic  shipment  than  that  going  abroad,  a  large 
part  of  it  being  in  paper  cartons.  This  circumstance  has 
an  influence  upon  the  river  traffic  problem,  and  it  is 
partly  on  this  account  that  it  has  been  decided  to  try  the 
endless  chain  conveyors  for  trucks  at  South  St.  Louis 
and  the  cradle  inclines  at  East  St.  Louis.  For  packages 
of  moderate  size  the  conveyor  is  considered  to  have  the 
advantage  of  continuous  conveyance,  which  produces  the 
greatest  results.     At  the  same  time,  it  is  not  adapted 
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to  the  transportation  of  such  material  as  lumber,  steel 
rails,  structural  material  in  general,  or  bulk  materials. 
The  height  between  extreme  low  water  and  flood  con- 
ditions at  all  of  these  Mississippi  cities  is  so  great  that 
under  ordinary  conditions  the  direct  lift  is  not  econom- 
ical. However,  it  is  necessary  to  provide  direct  lift  for 
certain  materials,  as  at  the  St.  Louis  municipal  dock. 
The  incline  and  cradle  arrangement  as  used  at  East  St. 
Louis  and  Cairo  is  considered  to  have  the  disadvantages 
of  providing  little  space  for  classification  and  storage, 
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and  of  requiring  a  considerable  interval  several  times 
each  day  for  making  new  set-ups  of  cars  upon  the  car 
floats. 

Raising  Loch  Raven  Dam,  Baltimore 

Work  is  in  progress  on  increasing  the  height  of 
the  Loch  Raven  dam  for  the  Baltimore  water  supply 
to  Elev.  240  above  mean  tide,  or  103  ft.  above  bed- 
rock. Relief  openings  were  closed  in  April  and  it  is 
expected  that  the  work  will  be  completed  in  June.  An 
attempt  will  be  made  to  hold  the  water  to  Elev.  210 
until  next  autumn.  It  is  hoped  that  by  next  spring  the 
reservoir  will  be  filled  to  Elev.  240,  giving  a  storage 
capacity  of  some  23  billions.  Provision  is  made  for 
carrying  the  dam  still  higher,  providing  a  water  sur- 
face at  Elev.  270  and  a  storage  capacity  of  about  50 
billion  gallons. 

The  original  Loch  Raven  dam  on  the  Gunpowder 
River  was  completed  in  1881.  It  was  of  stone  and  only 
some  25  ft.  in  height  above  the  bed  of  the  stream.  By 
1900  the  original  storage  capacity  of  510  m.g.  had  been 
reduced  by  silting  to  78  m.g.,  although  the  silt  had  been 
removed  from  time  to  time  by  dredging  from  1896  to 
1900.  In  the  latter  year  the  city  bought  a  suction 
dredge  which  was  kept  in  operation  until  the  fall  of 
1911,  increasing  the  capacity  from  78  to  178  m.g.  It 
was  calculated  that  the  annual  deposit  of  silt  from  1891 
to  1909  was  226,000  cubic  yards. 

From  1900  on  the  construction  of  a  higher  dam  at 
Loch  Raven  was  advocated  by  successive  water  en- 
gineers for  the  city.  In  1910  a  report  on  the  whole 
problem  of  increased  water  supply  was  made  by  John 
R.  Freeman  and  the  late  F.  P.  Steams,  with  supple- 
mentary reports  on  the  quality  of  the  water  and  upon 


treatment  by  George  C.  Whipple  and  Allen  Hazen 
respectively.  The  report  advocated  a  new  dam,  a  filtra- 
tion plant  at  Montebello  and  other  improvements.  A 
dam  with  a  crest  elevation  of  233i  ft.  with  provision 
for  increasing  the  water  level  to  237i  ft.  by  the  use  of 
flashboards,  so  as  to  store  about  21  billion  gallons,  was 
proposed. 

The  proposed  dam  was  put  under  construction  in 
1912,  at  a  point  about  a  half-mile  north  of  the  old  dam. 
but   due    to   legal    complications    over    riparian    rights 

above  the  new  dam,  the  struc- 
ture was  canned  to  Elev.  188 
only,  at  which  crest  level  it 
was  completed  in  1914,  gi''ing 
a  total  storage  capacity  of  li 
billion  gallons,  of  which  only 
some  half  could  be  drawTi.  The 
downstream  face  of  the  dam 
was  stepped  and  bonding 
stones  and  grooves  provided 
for  carrying  the  dam.  to  a 
higher  elevation. 

The  present  contract  for  in- 
creasing the  height  of  the 
dam  was  let  in  April,  1921. 
At  Elev.  240  the  overall  length 
of  the  dam  will  be  640  ft.  and 
the  spillway  openings  have  a 
total  length  of  280  ft.  In 
the  present  work,  steel  bars 
are  being  inserted  in  the 
downstream  face,  bent  over  just  to  meet  the  surface  of 
the  concrete,  so  that  the  dam  may  be  broadened  and 
raised  as  mentioned  in  the  opening  paragraph. 

The  work  done  in  191.3-14  co.st  about  $500,000,  includ- 
ing cofferdams,  etc.,  and  .some  45,000  cu.yd.  of  concrete. 
The  work  now  under  contract  includes  about  the  same 
amount  of  concrete  and  will  cost  about  $525,000,  bring- 
ing the  cost  up  to  $1,025,000  for  the  dam  completed  to 
cre.st  Elev.  240. 

William  A.  Megraw  has  been  water  engineer  of 
Baltimore  since  October,  1919,  and  we  are  indebted  to 
him  for  information  regarding  the  present  enlargement 
of  the  dam.  It  is  expected  that  the  work  will  be  com- 
pleted in  June,  1922.  It  may  be  added  that  the  Mone- 
hello  filters  are  also  to  have  their  capacity  increased 
from  128  to  203  m.g.d.,  and  that  new  coagulating  and 
settling  basins   and  filtered  water   reservoirs   will  be 
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built. 

(See  Engineering  News,  April  21,  1910,  p.  470,  for  an 
article  on  the  proposed  enlargement  of  the  Baltimore 
water-works,  including  figures  from  the  Freeman  and 
Stearns  report,  and  Aug.  13,  1914,  p.  231,  for  an  article 
on  the  new  dam.  These  articles  were  written  by  A.  M. 
Quick  and  by  Ezra  B.  Whitman,  respectively,  formerly 
water  engineers  of  Baltimore.) 


Vicksburg  Waterworks  Changes  Correction 

New  boilers  being  erected  for  the  water-works  at 
Vicksburg,  Miss.,  will  be  set  for  a  flood  stage  of  57  ft. 
4  in.,  instead  of  40  ft.,  as  mentioned  in  the  article  in 
Engineering  News-Record  of  May  25,  p.  870.  This 
new  elevation  will  be  2  ft.  4  in.  above  the  crest  eleva- 
tion of  the  1922  flood,  according  to  J.  A.  Steele,  Jr., 
manager  of  city  water-works. 
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Tests  on  Molding  of  Concrete 
Under  Pressure 

Efifect  of  Varying  Pressures  and  of  Curing  in 

Different  Periods  of  Air,  Steam 

and  Water  Exposure 

By  Hugh  M.  Nelson 

Engineer,  Erie  Concrete  &  Steel  Co.,  Erie,  Pa. 

SOME  years  ago  the  writer  had  charge  cf  a  series 
of  tests  for  the  Hydrostone  Co.,  of  Chicago,  to  de- 
termine the  effect  of  pressure  in  molding  and  various 
curing  methods  upon  the  characteristics  of  concrete, 
particularly  as  i-egards  strength,  density,  absorption, 
and  ease  of  manufacturing.  The  results,  not  hitherto 
published,  are  abstracted  herewith. 

The  aggregates  were  sand  and  gravel  dredged  from 
the  old  bed  of  White  River  near  Indianapolis  and  the 
proportions  determined  on  were  17  per  cent  cement, 
26  per  cent  sand,  and  57  per  cent  gravel,  the  water  used 
being  47  per  cent  of  the  weight  of  cement.  These 
proportions  were  kept  constant  by  actual  weight 
throughout.  The  test  pieces  were  6  in.  in  diameter 
and  about  12  in.  long,  the  mold  in  which  they  were 
made  consisting  of  two  halves  of  a  hollow  steel  cylin- 
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EFFECT  OF  VARIOUS  CURl.NC,  CONDITIONS 
AND  PRESSURES 


der  14  in.  high,  the  outside  surface  being  tapered 
slightly  to  allow  driving  of  tight  fitting  steel  rings. 
A  cast-iron  plunger  about  i^  in.  smaller  than  the  inside 
of  the  cylinder  was  used  to  transfer  the  pressure  from 
the  100-ton  press  to  the  concrete  in  the  mold.  This 
mold  allowed  the  easy  removal  of  the  test  specimen 
immediately  after  molding. 

The  test  blocks  were  made  up  in  the  mold  and  the 
pressure  was  secured  by  means  of  a  100-ton  press,  the 
pressure  being  read  by  a  calibrated  gage  reading  directly 
in  pounds  per  square  inch.  With  a  few  exceptions, 
60  test  pieces  were  made  at  each  of  the  following  pres- 
sures: 0,  270,  625,  1,160,  2,320,  3,575,  and  5,000  lb.  per 
square  inch.  Twelve  of  each  kind  were  cured  in  moist 
air;  twelve  were  cured  one  day  in  steam;  twelve  were 
cured  two  days  in  steam ;  twelve  were  cured  four  days 
in  steam;  and  twelve  were  cured  four  days  in  water. 
Of  each  set  of  twelve  four  were  tested  at  seven-day 
age;  four  at  fourteen-day  age;  and  four  at  twenty-eight 
day  age. 

The  air  cured  blocks  were  placed  on  a  damp  floor, 
covered  with  cloth,  and  kept  damp  by  sprinkling.  The 
steam  cured  blocks  were  placed  on  wood  racks  in  gal- 
vanized iron  tanks,  in  the  bottom  of  which  was  kept 
3  in.  of  water  at  a  temperature  to  insure  a  saturation 


of  steam  at  all  times.  The  water  cured  blocks  were  al- 
lowed to  set  for  about  twelve  hours  and  then  placed  for 
four  days  in  a  tank  of  water  kept  at  an  even  temper- 
ature. Twenty-four  hours  before  testing,  each  cylin- 
der was  capped  with  plaster  of  paris  and  the  follow- 
ing day  pressure  was  gradually  applied  until  failure 
occurred. 

Eifect  on  Strength — At  the  seven-day  age  the  water- 
cured  blocks  were  strongest  for  all  molding  pressures, 
air-cured  next  in  strength,  four-day  steam-cured  next, 
two-day  steam-cured  next,  and  one-day  steam-cured  the 
weakest.  In  all  blocks  cured  by  the  different  methods 
there  is  a  tendency  to  gain  strength  with  increase  of 
molding  pressure  above  a  point  near  270  lb.  per  square 
inch,  the  maximum  strength  being  that  of  water-cured 
concrete  molded  at  the  5,000-lb.  pressure,  the  strength 
being  3,500  lb.  per  square  inch. 

At  the  fourteen-day  age  the  order  of  strengths  was 
the  same  as  that  given  above  for  the  seven-day  age. 
At  this  age  the  water  and  moist-air  cured  blocks  show 
the  greatest  strength  at  relatively  low  molding  pres- 
sures and  have  a  tendency  to  decrease  in  strength  with 
increase  of  molding  pressure,  while  the  steam-cured 
blocks  decrease  in  strength  at  the  lower  molding  pres- 
sures and  increase  in  strength  from  there  as  the  mold- 
ing pressure  is  increased. 

At  the  twenty-eight  day  age  the  tendencies  were 
similar  to  those  at  fourteen  days  except  that  the  two- 
and  four-day  steam-cured  blocks  passed  the  air-cured 
in  strength  at  the  highest  molding  pressure,  5,000-lb. 
per  square  inch.  The  twenty-eight  day  tests  are  the 
ones  by  which  the  results  may  best  be  judged  and  are 
shown  by  means  of  curves  in  Fig.  1.  As  an  indication 
of  the  tendencies  the  curves  for  the  no  pressure  and 
2,320-lb.  molding  pressures,  respectively,  are  given  in 
Figs.  2  and  3. 

The  tests  show  that  the  best  curing  method  in  all 
cases  is  that  of  submerging  the  concrete  in  water  as 
soon  as  possible  after  molding  and  concrete  cured  by 
this  method  shows  a  steady  increase  in  strength  with 
age  for  each  molding  pressure.  For  the  water-cured 
concrete  there  is  practically  no  gain  in  strength  with  an 
increase  of  pressure  from  270  to  2,320  lb.  per  square 
inch,  and  from  the  latter  point  of  the  maximum  there 
is  a  slow  decrease  in  strength  with  an  increase  of  mold- 
ing pressure.  From  the  standpoint  of  strength  alone 
there  is  no  advantage  in  going  above  a  few  hundred 
pounds  per  square  inch  molding  pressure  when  using 
the  water-curing  method. 

The  air-cured  concrete,  while  second  in  strength  for 
all  pressures  except  the  highest,  shows  a  tendency  to 
decrease  in  strength  with  increase  of  molding  pressure 
above  600  to  700  lb.  per  square  inch.  Concrete  cured 
in  air  is  strongest  when  molded  at  about  600  lb.  per 
square  inch  pressure. 

The  steam-cured  concrete  for  all  ages  decreased 
rather  sharply  in  strength  for  the  lighter  molding  pres- 
sures and  then  increased  in  strength  steadily  with  in- 
crease of  pressure  for  all  ages,  concrete  at  5,000  lb. 
per  square  inch  molding  pressure  and  cured  by  the 
two-  and  four-day  steam  methods  passing  the  air- 
cured  concrete  in  strength  at  the  twenty-eight  day  age. 
The  twenty-eight  day  tests  on  concrete  cured  by  the 
steam  method  do  not  show  a  strength  at  any  pressure 
equal  to  that  of  the  no-pressure  concrete  cured  by  the 
same  method.     Also  the  steam-cured  no-pressure  con- 
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Crete  shows  a  steady  increase  of  strength  with  age, 
while  the  steam-cured  pressure  concrete  strength  cun'e 
shows  a  marked  tendency  to  flatten  above  the  fourteen- 
day  age  and  indicates  only  a  very  gradual  increase  of 
strength  with  increase  of  age.  A  study  of  the  twenty- 
eight  day  tests  shows  however  that  in  all  probability 
the  steam-cured  concrete  molded  at  some  pressure 
above  5,000  lb.   will  attain  a  strength  equal  to  those 
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molded  without  pressure  and  at  some  higher  pres- 
sure surpass  the  strength  of  the  latter.  However  such 
high  pressures  in  molding  concrete  products  of  any 
size  are  not  feasible  in  commercial  practice. 

Physical  Effects — The  625-lb.  pressure  blocks  came 
from  the  molds  slightly  roughened  by  surface  mois- 
ture and  had  a  rubbery  nature,  bending  quite  notice- 
ably without  cracking.  With  increa.«e  of  molding  pres- 
sure the  concrete  became  drier,  smoother  and  more 
brittle,  a  couple  made  at  a  pressure  of  7.150  lb.  being 
so  hard  and  brittle  that  they  could  not  be  removed  from 
the  mold  without  breaking.  The  concrete  blocks  molded 
at  pressures  from  1,500  to  1,800-lb.  pressure  had  better 
surfaces,  were  more  easily  removed  from  the  molds, 
and  were  better  from  the  standpoint  of  handling  im- 
mediately after  molding  than  those  made  at  higher 
or  lower  pressures. 

Study  of  the  effect  of  molding  pressure  on  weight  in- 
dicated that  the  weight  per  cubic  foot  increased  from 
about  152  lb.  at  zero  molding  pressure  to  about  159  lb. 
per  cubic  foot  at  270-lb.  molding  pressure,  and  that  the 
weight  remains  practically  constant  for  increased 
molding   pressures. 

Study  of  the  effect  of  molding  pressure  on  absorp- 
tion showed  that  for  concrete  of  the  mix  used  and 
molded  without  pressure  the  absorption  is  from  6  to 


6i  per  cent  and  it  drops  sharply  with  pressure  to  from 
Si  to  4^  per  cent  at  a  pressure  of  about  1,000  lb.  per 
square  inch,  where  it  remains  practically  stationary 
with  increased  molding  pressure  for  air,  water,  and 
one-day  steam  curing  methods.  The  moist  air  blocks 
on  the  average  show  the  least  absorption.  For  the  two- 
and  four-day  steam-curing  methods  there  is  a  small 
increase  in  absoi-ption  for  pressures  beyond  1,000  lb. 

In  the  testing  of  the  blocks  the  air-  and  water-cured 
concrete  was  hard  and  firm,  and  destruction  occurred 
suddenly  with  considerable  noise  and  flying  of  frag- 
ments, while  the  steam.-cured  concrete  was  less  hard 
and  firm,  failure  taking  place  more  gradually.  The 
former  also  showed  an  actual  shearing  of  the  coarse 
aggregate  in  failure  while  the  latter  rarely  showed  that 
condition,  the  large  aggregate  breaking  loose  rather 
than  shearing. 

Conclusions — From  the  results  of  the  tests  it  is  ap- 
parent that  the  strength,  uniformity,  absorption,  den- 
sity, and  physical  characteristics  of  concrete  may  be 
improved  by  molding  under  pressure,  and  it  is  obvious 
that  the  water  content  largely  controls  the  strength, 
there  being  suflicient  water  retained  at  low  pressures 
and  not  sufliicient  water  retained  at  high  pressures 
for  proper  hydration. 

Concrete  molded  at  relatively  low  pressures  and 
cured  by  the  moist  air  or  water  method  is  superior 
in  strength  and  physical  characteristics  to  concrete 
molded  at  high  pressures. 

For  steam-cured  concrete  made  under  pressure  there 
is  actually  a  loss  in  strength  with  molding  pressures 
up  to  about  1,000  lb.  per  square  inch  and  from  there 
on  a  slight  increase  in  strength  with  increase  of  mold- 
ing pressure  with  an  indication  that  at  pressures  so 
high  as  to  be  impracticable  the  strength  may  equal  that 
of  no-pressure  concrete.  At  such  high  pressures  how- 
ever it  is  doubtful  if  there  would  be  sufficient  water 
for  proper  hydration  and  the  strength  attained  would 
be  due  more  to  the  great  pressure  used  in  molding  than 
to  cementation.  It  is  doubtful  if  such  strength  would 
be  pei-manent  or  the  physical  characteristics  of  the 
concrete  desirable. 


French  Railways  Try  Gasoline-Driven  Cars 

Corresponding  to  the  e.xperiments  now  being  con- 
ducted on  American  railroads,  The  Engineer,  London, 
tells  us  that  the  French  State  Rys.  have  also  been 
carrj'ing  on  e.xperiments  to  ascertain  the  possibility  of 
using  gasoline-driven  motors  on  lines  with  limited 
traffic.  The  trials  are  reported  to  be  satisfactorj'  so 
far.  The  French  appear  to  be  using  their  motor-driven 
vehicles  as  locomotives,  for  it  is  reported  that  a  60-hp. 
motor  weighing  14  tons  and  drawing  a  car  weighing 
10  tons  easily  reached  a  speed  of  more  than  30  miles  an 
hour,  this  being  but  slightly  reduced  when  a  second  car 
was  added.  It  is  estimated  that  on  local  lines  of  stand- 
ard gage  motor  traction  would  enable  a  saving  of  from  5 
francs  to  10  francs  per  kilometer,  the  present  figure 
for  steam  traction  being  more  than  14  francs.  The 
Minister  of  Public  Works,  who  has  been  following  the 
experiments,  has  sent  a  circular  to  all  prefects  of 
departments  asking  them  to  study  the  possibility  of 
applying  gasoline  ti-action  to  the  departmental  railways. 
On  many  of  the  smaller  local  lines  it  is  estimated  that 
operating  costs  may  be  halved  by  this  means. 
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Mechanical  Equipment  as  a  Factor 
in  Building  Design 

structural  Engineer  Must  Provide  Adequately  for 

Varied  Service  Plant  with  Complicated 

Piping  and  Cable  Systems 

HOW  structural  design  of  large  buildings  of  the 
office,  hotel  and  apartment  class  is  influenced  by 
considerations  of  the  various  mechanical  equipment  re- 
quired for  such  buildings  was  the  subject  of  a  recent 
paper  read  before  the  Western  Society  of  Engineers 
by  H.  L.  Clute,  chief  engineer  of  the  Arcade  Steam 
Heating  Co.,  Chicago.  An  abstract  of  this  is  given 
below: 

Mechanical  equipment  of  a  building  is  that  part  which 
furnishes  such  utilities  as  water,  gas,  electricity,  steam, 
conveyance,  ventilation  and  refrigeration.  In  preparing 
the  preliminary  and  structural  design  of  the  building  il  is 
necessary  to  have  a  general  conception  of  the  equipment  to 
be  provided,  or  when  too  late  it  may  be  found  difficult  to 
make  suitable  provision  and  arrangement. 

Three  classes  of  equipment  are  practically  common  to  all 
buildings:  plumbing,  electric  wiring  and  steam.  Plumbing 
includes  drainage,  water  supply,  gas  and  often  vacuum 
cleaning.  Wiring  is  for  light,  power,  telephones,  signal 
system,  clock  system,  telautograph  and  special  purposes. 
Six  semi-common  classes  are  elevators,  ventilation,  electric 
generation,  refrigeration,  pneumatic  tubes  and  sprinkler 
system.  Special  installations  are  required  to  serve  hotel 
kitchens  and  laundries,  theater  stages  and  similar  cases. 
Each  installation  may  be  divided  into  three  classes:  Appa- 
ratus, conductors  and  accessories. 

To  illustrate  the  complexity  of  the  equipment,  the  water 
installation  may  include  the  following:  Two  mains  for 
cold  water  (at  city  pressure  and  high  pressure) ;  two  hot' 
water  mains  each  with  supply  and  circulation  return  sys- 
tems; a  main  and  return  for  drinking  water;  brine  supply 
and  return  mains,  and  high  and  low  level  drainage  and 
storm  water  mains.  Steam  distribution  may  include  high, 
medium  and  low  pressure  service,  each  with  supply,  return 
and  drip  mains.  In  a  typical  example  there  may  be  thirty 
systems  of  horizontal  pipe  mains  each  with  five  to  ten  risers 
or  vertical  lines  through  the  building,  and  each  riser  with 
four  to  forty  branches.  These  mains  are  at  different  levels, 
with  risers  extending  either  upward  or  downward.  Inter- 
spersed with  these  pipes  will  be  from  five  to  twenty  duct 
lines,  with  branches,  pneumatic  tubes  and  electric  feeders. 

Structural  provisions  for  such  equipment  include  ample 
floor  area  for  machinery  and  apparatus,  continuous  hori- 
zontal and  vertical  spaces  for  mains  and  risers,  space  for 
off'sets  for  branches,  and  facilities  for  convenient  operation 
and  maintenance.  In  the  ideal  condition  all  the  mains 
would  have  the  shortest  possible  leads  from  producing  ap- 
paratus to  utilizing  apparatus,  but  paralleling  the  main 
axes  of  the  building.  But  in  the  actual  condition  the  equip- 
ment is  twisted  and  distorted  to  keep  it  out  of  the  way  and 
out  of  sight.  Thia  arrangement  of  the  equipment  to  meet 
actual  conditions  with  efficiency  and  economy  is  sometimes 
one  of  the  principal  problems  of  the  mechanical  engineer. 

Pipe  Maitis  and  Basement  Girders— Piping  is  grouped 
usually  at  basement  ceilings  more  than  at  any  other  place, 
and  here  trouble  is  caused  by  deep  beams  and  girders.  In 
general  the  profile  of  the  main  must  be  a  straight  Ime  with 
only  a  slight  inclination  from  the  horizontal.  For  this  rea- 
son the  entire  main  must  be  below  the  bottom  of  the  deep- 
est girder,  except  when  some  special  provision  is  made.  One 
building  has  most  of  the  girders  26  in.  deep  and  some  32- 
in.  deep.  As  the  mains  must  be  below  the  latter,  this  brings 
them  far  below  the  ceiling  and  makes  an  unsightly  arrange- 
ment. ,  .  _, 
This  problem  is  one  for  the  structural  engineer.  Of 
course  the  economical  section  of  a  girder  is  a  deep  one  lo 
provide  the  necessary  strength  by  increasing  the  width  ol 
girder  instead  of  the  depth  in  order  to  maintam  a  uniform 


depth  would  involve  extra  expense.  But  in  certain  cases 
this  construction  expense  would  be  warranted  by  the  saving 
in  expense  for  mechanical  installations  and  by  the  greater 
convenience  and  reliability  in  the  operation  of  the  mechani- 
cal plant.  Pipes  are  sometimes  laid  through  holes  in  the 
center  of  steel  girders,  but  with  reinforced  concrete  there 
would  be  the  liability  of  interference  with  the  reinforcing 
bars,  especially  where  the  girders  are  of  varying  depths. 

Pipes  and  Floor  Framing — In  the  upper  part  of  the 
building,  pipe  mains  are  laid  usually  above  suspended  ceil- 
ings, but  here  also  the  depth  of  beams  and  girders  is  a 
factor.  In  some  cases  a  certain  depth  of  furring  has  been 
assumed  below  the  ceiling  panel  and  is  found  to  be  insuffi- 
cient for  the  piping.  Then  some  method  of  increasing  the 
depth  must  be  found.  Sometimes  the  pipes  are  carried 
down  and  around  in  cornices  and  false  beams  across  the 
panels.  This  may  be  necessary  but  is  objectionable  in  re- 
quiring an  excessive  number  of  turns  or  bends  in  the  pip- 
ing. Where  a  floor  filling  of  not  less  than  5  in.  depth  is 
available  certain  mains  may  be  laid  in  this  fill. 

A  double  floor  at  some  point  in  the  height  of  the  build- 
ing is  very  desirable,  especially  in  hotel  buildings  where 
there  are  a  certain  number  of  special  floors  in  the  lower  por- 
tion and  typical  or  uniform  floors  above.  I  believe  that  in 
time  every  hotel  building  will  be  designed  with  a  double 
floor  construction  above  the  special  floor  and  below  the 
typical  floors,  because  all  of  the  pipes  and  risers  coming 
down  the  upper  part  of  the  interior  of  the  building  must 
be  disposed  of.  They  must  be  off'set  individually  and  car- 
ried down  columns  and  in  partitions  and  special  places  with 
various  crooks  and  turns,  or  they  must  be  collected  together 
at  mains  in  a  floor  space  below  the  typical  floors.  To  per- 
mit free  access  this  space  should  be  at  least  3  ft.  high. 

One  of  these  floors  is  the  main  load-bearing  floor  and  the 
other  is  an  auxiliary  floor  of  short  spans,  either  suspended 
from  the  main  or  carried  above  it  on  struts.  The  tendency 
is  to  place  the  auxiliary  floor  below  the  main  floor,  with  the 
idea  that  all  the  deep  beams  and  girders  and  trusses  may 
be  carried  in  this  space  and  leave  a  flat  ceiling  below, 
whereas  if  the  main  floor  were  below  and  the  auxiliary  floor 
above  those  deep  beams  and  girders  would  be  exposed  on 
the  ceiling.  This  is  a  mistake.  As  stated  in  connection 
with  basement  mains,  those  beams  and  girders  will  not  per- 
mit the  passage  of  pipes,  so  the  depth  of  the  pipe  space 
should  be  the  required  amount  below  these  beams,  except 
that  under  the  beams  it  may  be  reduced  and  workmen  may 
crawl  under  beams  and  find  a  working  space  in  the  panels. 
In  general  it  is  best  to  place  the  working  floor  below  and 
the  auxiliary  floor  above,  as  the  space  between  the  girders 
will  then  be  available  to  add  to  the  height  of  ceilings  in  the 
rooms  below. 

Pipe  and  Cable  Shafts — A  pipe  shaft  of  ample  size  for 
riser  trunks  should  be  provided.  A  width  of  3h  ft.  is  gen- 
erally sufficient  if  the  length  is  great  enough  to  accommo- 
date all  the  pipes  in  one  layer.  This  is  usually  placed 
alongside  of  the  smokestack,  and  a  good  arrangement  is  to 
use  a  beam  or  girder  at  the  side  of  the  smokestack  for  a 
walkway  in  the  shaft,  building  the  shaft  of  sufficient  addi- 
tional width  to  place  the  pipes. 

Electric  cables  and  feeders  are  carried  up  through  the 
building  at  the  centers  of  approximately  equal  areas,  so 
that  the  distances  from  the  cable  shafts  to  the  sides  of  these 
areas  will  be  not  over  about  80  ft.  If  the  entire  area  of  the 
building  is  divided  into  as  many  units  roughly  of  that  size 
as  required,  and  a  cable  shaft  provided  in  each  one  it  is  a 
very  adequate  provision.  It  is  seldom  the  case  that  the 
cable  shaft  is  carried  up  continuously  from  the  basement  or 
lowest  floor  through  the  building,  but  it  should  be  built 
in  this  way. 

Steam  risers  are  usually  near  the  outside  walls  and 
plumbing  risers  at  the  interior  of  the  building.  The  former 
may  be  furred  in  with  the  columns  or  carried  up  in  chases. 
With  skeleton  construction  it  is  usually  difficult  to  provide 
chases,  but  some  structural  engineers  are  using  a  construc- 
tion in  which  the  spandrel  beam  is  4  in.  thinner  than  the 
thickness  of  the  wall,  the  inside  face  of  the  beam  being  set 
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back  4  in.  from  the  inside  face  of  the  wall.  This  permits 
of  carrying  up  a  chase  through  the  skeleton  framing  and 
gives  an  excellent  opportunity  to  conceal  the  steam  risers. 
Many  buildings  of  the  better  class  are  now  having  these 
pipes  concealed. 

Interior  risers  are  placed  usually  in  shafts  large  enough 
to  give  working  space  for  a  man  in  maintenance  and  repair 
work.  A  width  of  28  in.  is  about  the  minimum  for  a  plumb- 
ing shaft.  Sometimes  these  shafts  are  made  continuous, 
or  without  the  floor  fill  at  each  floor,  and  are  then  used 
as  the  exhaust  shafts  for  the  toilet  rooms.  If  the  floor  is 
open,  steel  doors  are  required  at  each  opening  for  access. 
That  is  fireproof  construction.  If  they  are  closed  at  each 
floor  ordinary  wood  panels  may  be  provided.  If  they  are 
left  open  the  entire  area  has  to  be  framed,  whereas  with 
the  closed  shaft  the  pipes  may  be  carried  up  in  sleeves 
between  the  reinforcing  rods.  It  is  always  a  question  as  to 
which  type  is  best. 

If  the  pipes  or  risers  are  furnished  in  special  non-acces- 
sible shafts  they  are  either  at  the  columns  or  in  such  special 
locations  as  may  be  found  here  and  there.  If  they  are  at 
the  columns  there  is  always  the  question  of  space  required; 
in  addition  to  the  amount  required  by  the  pipes  there  is 
always  a  beam  carried  out  from  the  center  of  the  column, 
leaving  the  only  available  space  at  one  side  of  this  beam. 
It  would  be  an  advantage  if  there  could  be  some  way  of 
designing  twin  beams  where  there  are  a  number  of  shafts 
of  this  kind,  especially  in  office  buildings.  That  is,  beams 
side  by  side,  so  that  the  extra  space  inclosed  with  the 
columns  would  be  entirely  utilized  for  pipes.  This  plan 
would  add  very  little  to  the  size  of  the  column.  Where 
the  pipes  are  placed  in  various  shafts  wherever  it  may  be 
convenient,  no  structural  provisions  are  necessary. 

Elevators  —  With  electric  elevators  the  machines  are 
located  usually  over  the  shafts.  Beam  framing  at  the 
floors  carries  the  guides  and  must  be  designed  for  vertical 
loads  imposed  by  the  emergency  brakes  gripping  the  guides. 
Pits  require  a  depth  of  3i  to  4  ft.  for  spring  buffers  or  6  to 
8  ft.  for  oil  buffers  and  9  ft.  for  compensating  cables.  In 
fact  elevator  manufacturers  are  always  asking  for  deeper 
pits.  This  involves  drainage  systems,  as  the  pits  are  rarely 
watertight. 

Boiler-Room  Space  —  Space  provided  for  the  boilers  is 
found  frequently  to  be  inadequate  for  proper  boiler  capac- 
ity. Two  boilers  are  preferable  to  one  of  equal  capacity 
in  order  to  provide  for  cleaning  and  reserve.  Three  boilers 
are  preferable  to  two  for  plants  of  over  15,000  sq.ft.  of 
radiation.  Headroom  is  often  insufficient  owing  to  a  desire 
to  limit  the  depth  of  excavation,  but  there  should  be  ample 
space  over  the  boiler  to  give  free  access  for  inspection  of 
safety  valves,  automatic  checks,  main  valves  and  other 
accessories.  For  cast-iron,  return  tubular  and  water-tube 
boilers  the  minimum  headroom  may  be  taken  as  9,  15  and 
28  ft.  respectively,  although  some  water-tube  boilers  require 
32  ft.  and  some  may  be  as  low  as  22  ft.  Thus  the  type 
and  size  of  boiler  are  factors  in  the  building  design. 

Space  must  be  provided  for  access  to  all  sides  of  the 
boiler  and  for  a  firing  floor  in  front.  This  latter  may  be 
from  5  to  10  ft.,  the  latter  being  sufficient  for  withdrawang 
a  mechanical  stoker.  For  protection  of  the  floor  above 
the  boiler  room,  an  insulated  ceiling  is  preferable  to  air 
circulation  in  the  space  over  the  boilers.  Where  coal  is  fed 
by  gravity  from  a  bunker  to  the  mechanical  stokers  the 
minimum  height  from  boiler-room  floor  to  bottom  of  bunker 
will  be  about  12  ft.  Allowing  a  40  deg.  slope  for  the  bunker 
bottom,  this  gravity  feed  system  will  require  a  basement 
or  sub-basement  height  of  about  30  ft.  When  this  is  not 
practicable,  the  main  bunker  may  be  on  the  boiler  room 
floor  with  a  conveyor  carrying  the  coal  to  an  auxiliary 
bunker  which  feeds  the  stokers. 

STnokestack — The  area  provided  for  this  will  depend  upon 
the  boiler  capacity  together  with  the  thickness  of  insulation 
and  the  4-in.  clearance  space  required  by  the  city  ordinance. 
Since  its  height  varies  with  expansion  and  contraction  it 
must  be  supported  at  one  point,  either  on  a  special  founda- 
tion or  on  a  girder  framing  in  the  superstructure.  The 
latter  case  requires  the  special  attention  of  the  structural 


engineer. 

Engines — Where  engfines  and  generators  are  installed  a 
height  of  15  ft.  will  usually  be  sufficient  to  provide  space 
for  the  large  amount  of  piping  that  must  be  placed  along 
the  ceiling.  Engine  foundations  must  not  be  in  contact  with 
column  foundations  or  floors,  a  joint  filled  with  elastic 
packing  being  used  in  the  floor. 

House  Tanks — Every  building  of  the  class  noted  requires 
house  tanks  sufficient  for  20  to  60-minute  supply  in  emer- 
gencies. The  Morrison  Hotel  has  two  10,000-gal.  gravity 
tanks  in  the  roof  pent  house  for  domestic  supply.  Other 
buildings  have  two  4,000-gal.  tanks.  With  two  tanks  one 
can  be  cleaned  while  the  other  is  in  use.  To  provide  support 
of  such  tanks  may  involve  special  structural  design. 

Air  Conditioners — These  are  often  required  in  connection 
with  the  supply  system  of  ventilating  equipment  and  should 
be  placed  as  nearly  as  possible  in  the  direct  line  of  travel 
from  the  intake  to  the  ventilated  room.  The  apparatus 
includes  a  fan,  motor,  air-washer  and  heaters,  requiring 
usually  a  length  of  26  ft.  For  upper  floors,  the  condition- 
ers may  be  placed  in  an  interior  room  which  is  made  avail- 
able by  leading  to  it  an  intake  duct  over  the  ceiling.  A 
good  location  in  a  large  building  is  behind  the  elevators, 
the  rear  wall  of  the  elevator  shaft  being  set  back  far 
enough  to  accommodate  the  conditioner  units,  with  direct 
intake  through  the  wall  to  the  unit. 


Asphalt  Used  to  Resurface  Worn 
Brick  Pavement 

strengthening  of  Binder  Course  Shown  to  Be 

Desirable  in  Oil  City,  Pa. — Special 

Methods  Along  Car  Tracks 

By  D.  A.  Grant 

President,  The  D.  A.  Gnuit  Co.,  Inc.,  Contractor,  Oil  City,  Pa. 

MANY  of  the  smaller  cities  of  western  Pennsyl- 
vania are  confronted  with  the  problem  of  restoring 
worn-out  brick  pavements  varying  in  age  up  to  30 
years.  Economy  demands  a  means  of  repaying  at 
minimum  cost  and  a  pavement  of  some  degree  of  per- 
manence. The  expense  of  this  work  must  be  borne 
entirely  by  the  cities,  since  the  original  paving  was 
done  by  property  assessment. 

To  remove  the  old  pavement  and  lay  a  new  foundation 
to  withstand  present  traffic,  utilizing  the  existing  curb- 
ing, would  involve  the  cost  of  excavation  and  hauling 
of  the  old  brick  and  the  excavation  of  sufficient  gravel 
and  subsoil  to  permit  the  placing  of  the  new  foundation. 
This  is  a  necessary  first  cost  before  the  expense  of  a 
new  pavement  is  considered.  By  the  removal  of  the 
brick  and  the  underlying  gravel  or  stone  a  consolidation 
that  can  only  be  duplicated  by  years  of  traffic  is  de- 
stroyed. These  bricks  have  been  slowly  bedded  during 
a  period  of  many  years  of  traffic,  always  increasing  in 
weight  and  volume,  so  that  they  are  now  on  a  permanent 
base  of  thoroughly  consolidated  sand  and  gravel,  equal, 
if  not  superior  in  some  cases,  to  the  usual  concrete  base 
on  a  freshly  prepared  sub-grade.  To  waste  this  founda- 
tion would  be  an  economic  loss. 

Resurface  ivith  Asphalt — Resurfacing  with  sheet 
asphalt  or  other  asphalt  wearing  surface  is  a  solution 
that  has  been  practised  by  a  number  of  cities  for  many 
years.  The  usual  practice  is  to  sweep  the  brick,  remove 
all  loose  dirt  and  then  sprinkle  or  splash  asphaltic 
cement  over  the  surface,  employing  an  old  broom  or 
brush  for  the  purpose.  The  binder  course  is  then  laid 
at  a  uniform  thickness  over  the  old  brick,  when  the 
pavement  is  sheet  asphalt,  but  if  bituminous  concrete, 
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Used  where   car  tracks  were  on   almost  same   level   as  ad 
jacent  pavement. 

the  wearing  surface  isiaid  directly  on  the  brick.  Often 
this  work  has  been  done  without  any  special  effort 
being  made  to  first  fill  the  existing  depressions  and 
bring  the  foundation  to  a  fairly  uniform  cross-section 
befoi-e  laying  the  pavement  in  a  uniform  course. 

Inasmuch  as  the  surface  of  these  old  brick  pave- 
ments is  usually  made  up  of  a  series  of  small  waves,  it 
is  necessai'y  in  laying  a  somewhat  flexible  wearing  sur- 
face, to  guard  against  any  movement  of  this  surface  that 
might  naturally  take  place  from  the  crest  to  the  trough 
of  each  wave. 

In  the  resurfacing  of  old  waterbound  macadam  roads 
with  bituminous  pavements  it  has  long  been  the  prac- 
tice to  bring  the  old  macadam  to  a  true  cross-section 
by  scarification  of  the  lumps  followed  by  the  addition 
of  new  material.  This  should  also  be  the  practice  in 
case  of  resurfacing  brick  pavements.  Although  it  is 
not  practical  to  remove  the  high  areas,  it  is  quite  a 
simple  matter  to  fill  the  low  areas  with  asphaltic  con- 
Crete,  which  may  be  thoroughly  compressed.  A  dense 
asphaltic  concrete  is  much  to  be  preferred  for  this  pur- 
pose to  the  ordinary  binder  mixture  as  it  forms  a  stable 
patch,  thus  reinforcing  the  foundation. 

Binder  Strengthened — It  is  highly  desirable  to 
strengthen  the  binder  course  so  that  it  will  po&sess 
material  slab  strength  to  bridge  over  new  service  open- 
ings and  any  weak  areas  that  might  exist  in  the  base. 
This  may  be  accomplished  at  a  low  cost  by  the  addition 
of  a  small  percentage  of  limestone  screenings  to  the 
binder  mixture  and  increasing  the  asphaltic  content 
but  slightly. 

Most  of  the  binder  stone  used  is  a  one-size  quarry 
product,  so  that  filling  the  larger  voids  by  means  of  the 
coarser  particles  of  the  screenings  makes  the  mixture 
dense.     A  more   important  advantage  is  gained  from 


the  use  of  screenings  in  the  quarry  dust  contained, 
which  acts  as  a  filler.  While  many  engineers  have  been 
favorably  impressed  with  the  idea  of  using  a  filler  in 
the  binder  mixture,  it  has  rarely  ever  been  so  employed. 
Certainly  the  vast  improvement  in  stiffening  and  tough- 
ening the  binder  that  can  be  so  easily  and  cheaply 
accomplished  justifies  the  incorporation  of  this  addi- 
tional element  in  the  mixture.  Screenings  can  usual!:' 
be  obtained  more  cheaply  than  sand  and  stone,  so  that 
there  is  no  cost  added  in  their  use. 

An  asphaltic  concrete  binder  mixture  that  has  proved 
satisfactory  is  as  follows: 

Passing  Ret.  On  Percentage 

Stone    IJin.  §  in.  60  to  70 

Screenings    g  in.  To  dust  15  to  25     I     „-  ,    „. 

Sand    lOMesti  ..  10  to  15    )     '=»  to  3d 

Asphaltic  cement   . .  . .  4  to    6 

To  strengthen  further  the  binder  course  it  is  excel- 
lent practice  to  increase  the  thickness  of  the  course  to 
2  in.  and  reduce  the  wearing  surface  to  1  in.  This 
makes  practically  no  change  in  the  cost  of  the  finished 
pavement  over  the  old  accepted  li-lj-in.  standards  and 
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FIG.  3.      BITUMINOUS  CONCRETE  SUPPORTS  TRACK  LIXEHIS 

certainly  is  a  superior  pavement.  The  feasibility  of 
the  employment  of  a  sheet-asphalt  pavement  composed 
of  1  in.  of  wearing  surface  and  li  in.  of  binder,  has 
been  too  thoroughly  demonstrated  to  question.  The 
Pennsylvania  State  Highway  Department  lias  laid  over 
625,000  sq.yd.  of  that  standard.  The  only  difl^culty  in 
such  standards  of  thickness  is  that  in  very  cold  weather 
the  thinner  course  of  wearing  surface  chills  rapidly 
and  a  rough  surface  may  result.  This  occurs  at  tem- 
peratures, however,  at  which  asphalt  pavement  should 
not  be  laid,  regardless  of  standard  of  thickness. 

If  a  bituminous  concrete  binder  mixture  of  the  type 
described  is  provided  for,  it  may  be  used  to  good  advan- 
tage in  increased  thicknesses  in  places  where  it  is 
neces.sary  entirely  to  renew  the  base,  such  as  over 
service  openings  and  at  intersections  where  it  is  neces- 
sary to  remove  the  brick  in  lowering  the  grade. 

During  the  summer  of  1921  a  contract  was  let  for 
the  repaying  of  a  number  of  old  brick  streets  in  Oil 
City,  Pa.,  with  sheet  asphalt.  Specifications  called  for 
IJ-in.  wearing  surface  and  1-in.  binder,  A.  S.  M.  I. 
specifications.  All  but  one  of  the  old  brick  pavements 
were  laid  on  a  gravel  base;  the  exception  was  a  con- 
crete base  of  rather  poor  quality.  In  all  cases  the  sur- 
face was  distorted,  irregular,  and  contained  numerous 
potholes.  Provision  was  made  in  the  specifications  for 
exti-a  binder  and  asphaltic  concrete  for  building  up  low 
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areas  and  for  providing  a  base  where  the  brick  were  re- 
moved  at   intersections. 

Asphaltic  concrete  was  prepared  from  a  mixture  of 
gravel  and  slag,  screenings,  sand  and  Texaco  asphaltic 
cement.  Slag  and  gravel  were  found  to  give  equally 
good  results  as  coarse  aggregate,  although  the  former 
required  an  abnormal  amount  of  asphaltic  cement. 
Local  bank  sand  and  gravel  were  used. 

Along  Car  Tracks — In  order  to  meet  the  grade  of  the 
car  tracks  with  the  asphalt  surface  it  was  necessary  to 
remove  several  courses  of  brick  adjacent  to  the  track 
liners.  The  channel  thus  formed  was  filled  with 
asphaltic  concrete  laid  at  a  height  orf  li  in.  below  the 
top  of  the  liners,  allowing  the  wearing  surface  course 
to  be  kept  slightly  above  the  brick.  No  binder  was 
laid  on  this  strip  of  bituminous  concrete. 

Where  the  car  tracks  were  high  only  a  strip  of  bitu- 
minous concrete  of  sufficient  width  to  permit  the  laying 
and  locKing  in  place  of  the  brick  liners  was  used,  as 
shown  in  Fig.  3.  On  East  First  St.,  as  showTi  in  Fig. 
1,  the  car  tracks  were  on  almost  the  same  level  as  the 
adjacent  pavement.  It  was  therefore  necessary  to  re- 
move brick  and  lay  a  strip  of  about  4  ft.  of  bitumi- 
nous concrete,  and  crown  the  pavement  slightly  toward 
the  car  tracks. 

A  bituminous  concrete  of  great  density,  composed  of 
gravel,  screenings,  sand  and  asphaltic  cement,  weighing 
about  4,000  lb;  per  cubic  yard  compressed,  was  used  for 
this  purpose.  This  formed  a  base  so  rigid  that  there 
can  be  no  question  as  to  its  serviceability.  A  mixture 
of  this  type  was  also  used  to  fill  depressions  in  the  old 
pavement  and  true  up  the  cross-sections  before  laying 
■;he  binder  course.  These  patches  were  thoroughly 
compressed  and  allowed  to  cool  prior  to  the  laying  of 
the  binder  course.  Small  irregularities  in  the  old  brick 
surface,  too  shallow  to  be  filled  with  bituminous  con- 
crete, made  it  necessary  that  the  binder  course  be  con- 
siderably in  excess  of  the  specified  1  in.  thickness. 

In  the  first  work  of  this  character,  done  under  the 
supervision  of  the  writer,  there  was  considerable  move-' 
ment  noted  in  the  binder  course  during  the  passing  of 
the  roller.  This  was  true  even  after  the  material  had 
been  thoroughly  cooled,  and  was  due  to  the  irregular 
and  vitrified  surface  of  the  brick  pavement.  As  a  result 
of  this  condition,  when  the  wearing  surface  was  being 
rolled  the  unstable  binder  caused  cracks  to  develop  in 
the  wearing  surface  course  which  were  very  hard  to 
restore. 

As  a  remedy  for  this  condition  the  addition  of  filler 
to  the  binder  mixture  was  resorted  to.  This  was  accom- 
plished by  the  incorporation  of  about  20  per  cent  of 
screenings,  S  in.  to  dust,  in  the  mixture,  and  reducing 
the  sand  content  to  15  per  cent.  The  re.sult  was  quite 
gratifying.  The  binder  so  prepared  could  be  rolled  to 
any  extent  and  suffered  no  ill  effects  when  subjected  to 
traffic  from  5-ton  trucks. 

In  the  laying  of  sheet  asphalt  pavements  too  little 
stress  is  laid  on  the  design  and  preparation  of  the 
binder  mixture.  Many  failures  that  have  been  at- 
tributed to  inferior  wearing-surface  materials  or 
mixture  can  be  traced  to  the  binder  course.  There 
seems  to  be  no  reason  why  this  portion  of  the  pavement 
should  not  be  a  true  asphaltic  concrete,  so  designed  as 
to  possess  density,  rigidity  and  stability. 

In  Oil  City  several  rough,  irregular  pavements, 
have  been  transformed  to  smooth,  silent  boulevards  by 
the  methods  above  described. 


Man-Hour  Cost  of  Heavy  Paving, 
Lockport,  111. 

Side-Hill  Streets  Graded,  Parked,  Paved  and 

Drained — Man-Hours  Itemized  for 

Each  Kind  of  Work 

By  Charles  E.  DeLeuw^ 

Kelker,  DeLeuw  &  Co.,  Engineers,  Chicago 

TIME  costs  were  kept  last  summer  on  about  47,300 
sq.yd.  of  concrete  paving  constructed  at  Lockport, 
111.,  by  the  R.  F.  Conway  Co.,  Chicago,  under  the  direc- 
tion of  the  writer's  firm  as  engineers. 

Lockport  is  situated  on  one  side  of  the  Desplaines 
River  Valley.  The  streets  run  parallel  with,  and  per- 
pendicular to,  the  line  of  the  river.  Half  are  side-hill 
streets,  and  on  them  heavy  cuts  were  necessary.  For 
that  reason,  the  excavation  is  proportionately  greater 
than  on  the  average  paving  job  in  the  Middle  West. 
The  specifications  required  the  grading  to  be  done  from 
sidewalk  to  sidewalk.  The  grading  of  the  parkways 
also  appears  as  a  substantial  item  in  the  cost.  These 
parkways  were  25  ft.  in  width,  were  sloped  unifonnly 
from  sidewalk  to  curb,  and  a  carefully  finished  surface 
was  required  similar  to  that  of  the  roadways  after 
fine  grading.     The  widths  of  the  roadways  were  20  ft. 

There  were  no  other  unusual  factors  which  are 
worthy  of  note.  The  weather  conditions  were  average. 
Labor  was  plentiful  andl  there  was  a  willingness  to 
work  which  contrasted  favorably  with  conditions  in 
1919  and  1920.  The  rates  paid  were  abnormally  high, 
and  for  that  reason  the  data  have  been  prepared  to 
show  man-hours  per  unit  of  quantity.  Data  in  this 
shape  are  very  useful.  By  using  the  existing  rates  for 
the  various  classes  of  labor,  it  is  possibly  to  work  up  an 
accurate  estimate  at  any  time.  The  greatest  variable 
which  affects  cost  data  is  eliminated,  and  the  writer 
is  convinced  that  if  engineers  and  contractors  habitu- 
ally presented  their  cost  records  in  this  shape,  the 
profession  would  greatly  profit. 

Excavation — The  total  grading  was  34,000  cu-yd., 
for  47,300  sq.yd.  of  pavement.  Two  Koehring  excava- 
tors did  the  heavy  work  and  the  grade  was  shaped  up 
with  slip  scrapers.  The  soil  was  clay  and  glacial 
drift.  The  quantities  handled  and  the  man-hours  re- 
quired for  each  kind  of  work  were  as  given  in  Table  I. 


TABLE  I— L.\BOR  HOCKS  PEK  CIBIC  YARD  FOR  34,000  CU.YD.  OF 
E.XC.\V.\T10N  GR.\DING  FOR  PAVEMENT 

Rouith-  Trimming 

Grading            Fine  Grading          Park«a>-8  Total 

Hours  per  Hours  ptr    Hours  per    Hours  per  Hours  pir 

Item                                   Cu.Yd.        Cu.Vd         Sq.Yd.        Cu.Yd.  Cu.Yd 

Foreman                               0  007J  0  0099         0.0071         0  0109  0  0281 

Eicavatora"  ■■;;;... .       00374  00042         0.0030         0.0012  0.0428 

Ooerator                               0  0447  0  0046         0.0033         0.0014  0  0507 

Helper     0  0323  0.0008         0.0006         0.0002  0  0333 

Laborers .'     0.2374  0.1622         0.1164         0.1958  0  5954 

Team')                            .,      0.1216  0.0426         0.0306         0.0324  0.1956 

Trucks                                     0  0004  0  0004 

Waterbov                               0  0012  0.0059          0  0042         0  0032  0  0103 

Watchmar,                            0  0321  0.0009         0.0006         0.0003  0  0333 


Macadain  Base — The  5-in.  broken  stone  base  was 
spread  by  opening  the  tail-gates  of  the  truck  and  was 
then  smoothed  by  hand.  Screenings  and  water  were 
added  and  this  course  rolled  until  a  smooth  finish  was 
produced  and  a  wave  of  mortar  appeared  in  front  of 
the  roller.  It  was  then  covered  with  1  in.  of  stone 
and  rolled  once.  Placing  the  stone  required  1,313 
laborers'  hours  or  0.0277  labor-hours  per  square  yard. 
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The  time  cost  of    he  5-in.  macadam  base  was: 
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Item 
Foreman.    - 
Laborere . 
Teams. . 
RoUermaii. 

Roller 

ReceiA'er . 
Watchman . 


Iluurs  Per  Sq.Yd. 
0.0171 
0.2390 
0.009t> 
0  0224 
0.0217 
0.0085 
0  0175 


Asphaltic  Top — A  2-in.  asphaltic  concrete  top,  with 
a  dust  finish,  was  required.  A  raih-oad  crane  with  a 
clamshell  bucket  handled  the  material  to  a  two-car 
Cummer  plant.  Crude  oil  was  used  as  fuel  and  the 
consumption  was  approximately  J  gal.  a  square  yard  for 
47,300  sq.yd.  The  total  amount  of  top  was  10,139,000 
lb.  or  214.4  lb.  per  square  yard.  The  average  haul  in 
five-ton  trucks  was  3,500  ft.  The  costs  including  the 
labor  of  erecting  the  plant  were: 


Hours   Per  Sq.Yd. 

on  Street 

0.0044 


Hours   Per  Sq.Yd 

Item 

at  Plant 

Foreman. .  . 

0.0087 

Engineers . 

0.0308 

Fireman 

0.0423 

Laborers. 

0.1213 

Watchman . 

0.0017 

Water  boy 

0.0054 

RoUerman 

Rollers 

Rakers 

Tampers.    . 

Smoothers. . . . 

Trucks 

0.0314 
0.0042 


0.0119 
0.0119 
0.0202 
0  0106 
0  0108 
0.0150 


Drainage  Structures — New  drains,  sewers  and  in- 
lets and  new  and  altered  manholes  and  catchbasins 
constituted  the  drainage  structures. 

A  total  of  24,200  lin.ft.  of  4-in.  drain  pipe  was  laid 
with  open  joints  30  in.  below  curb  grade.  The  excava- 
tion was  carried  about  6  in.  below  the  excavation  for 
the  curb  and  cinders  were  backfilled  6  in.  over  the  pipe; 
the  balance  of  the  backfill  was  earth.  Vitrified  "sec- 
onds" were  used.    The  labor  hours  per  lineal  foot  were: 


Foreman. 
Laborers. 


0.0008 
0.4020 


About  4,540  ft.  of  8-in.  sewer  was  laid,  with  mortar 
joints,  in  a  30-in.  trench.  The  labor  hours  per  lineal 
foot  were: 

Foreman 0.  0064 

Laborers 0.  6410 

There  were  192  inlets.  These  were  17  x  24  x  5-in. 
cast-iron  boxes,  with  grates,  set  in  1:2:4  concrete 
foundations  about  24  x  24  x  18  in.,  in  which  8-in. 
elbows  were  embedded.  The  labor  hours  per  inlet 
were : 


Skilled  laborers 

Common  laborers. 


0  735 
9  375 


A  total  of  69  concrete  manholes  and  60  concrete 
catchbasins  were  adjusted  by  lowering  and  retopping 
with  brick.     The  labor  hours  per  unit  were: 


Item 
Skilled  labor. .  . 
Common  labor. 


M.inhoIes 

Catcn  Basins 

3.10 
9.17 

1       .. 
2.400 

Two  new  catchbasins,  4  x  7  ft.  were  built  of  brick  in 
mortar ;  the  labor  hours  per  catchbasin  were : 


Skilled  labor. .  . 
Common  labor. 


8.0 
48.00 


Concrete  Curb— A  total  of  38,800  ft.  of  6  x  8  x  24-in., 
1:2:3  concrete  curb  was  constructed  in  a  12-in.  trench. 
There  was  a  mortar  coat  on  the  top  only.  The  labor 
hours  per  lineal  foot  were: 


Foreman. .  .    . 
Carpenter. . 

Finisher 

Engineer.  .  . 

Engineer's  helper. . . 


0.0191 
0  0172 

0  nil 

O.OIIO 
0  0048 


Concrete  laborers. . . . 
Excavation  laborers. 
Backfilling  laborers   . 
Teams. ... 
Watchman. 
Waterboy.  . 

Mixer 

Truck  Tractors 


0  1552 
0  2952 
0  0402 
0  0084 
0  0191 
0  0098 
0  0107 
0  0214 


Wall  Construction — There  were  63  cu.yd.  of  l:2:3i 
concrete  in  a  retaining  wall  110  ft.  long  and  averaging 
5  ft.  in  height.     The  labor  hours  per  cubic  yard  were: 


Foreman 

Carpenter. . . . 

Finisher 

Engineer 

Mixer 

Truck  tractor. 
Laborers ... 


0.730 
I  015 
I  078 
0,222 
0  222 
0  222 
5  460 


Unloading  and  Handing — The  materials  included 
stone,  sand,  cinders  and  screenings  and  sewer  and  drain 
pipe.  The  stone  and  screenings  were  hauled  direct 
from  the  quarry  and  the  sand  and  cinders  from  a  team 
track.  The  volume,  haul  and  labor  hours  per  cubic 
yard  for  each  material' were: 


Volume,  cu.yd. . .  . 
Average  haul,  mi 
Hours  per  cu.yd. 

Foreman 

Laborers . 

Trucks 


Stone  Cinders 

9.290  350 

6  0  75 

0   0009 

0  0138  1,495 

0,4325  0.357 


Sand        Screenings 
6,000  1,200 

0.75  8 


2   120 
0.547 


The  drain  tile  and  sewer  pipe  were  hauled  'l  mile 
from  a  team  track  and  placed  along  the  trench.  The 
labor  hours  per  lineal   foot  for  each  were: 


Item 
Foreman. .  . 
Laborers.  . 

Trucks 

Teanis 


Sewer  Pipe 
0  0055 
0  0247 
0  0020 
0  0038 


Drain  Pipe 
0.0008 
0  0121 
0  0023 
0.0013 


All  hauling  from  the  quarry  was  by  five-ton  trucks 
largely  over  a  concrete  road,  with  a  10  per  cent  maxi- 
mum grade. 


Heavy  Decline  in  Jersey  City  Sewer  Bids 

A  REMARKABLE  decline  in  bids  for  the  same 
sewer  construction  job  in  Jersey  City  has  taken 
place  since  1920,  a  contract  for  the  work  having  re- 
cently been  let  for  $197,898,  compared  with  lowest  bids 
of  $644,000  on  Aug.  10,  1920,  and  $335,454  on  Oct.  19 
of  the  same  year.  The  engineer's  estimate  before  the 
first  bidding  was  $237,911.  The  very  high  first  bid  is 
attributed  to  an  exaggerated  allowance  for  unsettled 
labor  and  material  markets.  The  following  information 
as  to  the  nature  of  the  work  has  been  sent  to  Engineer- 
ing News-Record  by  C.  A.  VanKeuren,  chief  engineer, 
Department  of  Streets  and  Public  Improvements,  Jer- 
sey City.  The  Fisk  St.  sewer  is  17,865  ft.  long,  of 
which  8,800  ft.  is  18-in.  vitrified  pipe;  8,465  ft.  is  24- 
to  81-in.  circular  brick  sewer  and  600  ft.  is  102-in.  steel 
pipe.  The  brick  sewer  is  divided  by  sizes  as  follows: 
24-in.,  4,600  ft.;  30-in.,  925;  48-in.,  1,140;  78-in.,  840; 
81-in.,  960.  The  average  cuts  are  about  10  ft.  for  the 
18-in.  pipe  sewer,  about  10}  ft.  for  the  brick  sewers 
and  about  7  ft.  for  the  steel  pipe.  There  will  be  rock 
excavation,  1,000  cu.yd.;  rubble  masonry,  100  cu.yd.; 
concrete,  about  200  lin.ft.;  piles,  8,000;  capping,  18,000 
ft.  B.M.;  flooring,  33,000  ft.  B.M.;  sheathing,  50,000  ft. 
B.M. ;  receiving  basins,  24,  besides  two  which  must  be 
rebuilt.  The  contract  was  awarded  April  25  to  th° 
lowest  bidder  of  April  18,  the  Public  Service  Produc- 
tion Co.,  for  $197,898  or  2  per  cent  under  Mr. 
VanKeuren's  revised  estimate.  The  next  higher  bid 
was  7  per  cent  above  the  revised  estimate. 
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American  Society  for  Testing  Materials  Meets 

Heavy  Program  and  Record  Attendance  —  Research  Given  Special  Attention  in  Spite  of  Increased  Volume 
of  Specification  Work — Interesting  Discussions  of  Fatigue  and  Impact 


STUDY  of  materials  and  test  methods  for  the  first 
time  in  the  history  of  the  American  Society  for 
Testing  Materials  took  precedence  over  specification 
work  at  this  year's  meeting,  held  at  Atlantic  City  last 
week.  The  development  of  standard  specifications, 
while  of  greater  volume  than  ever  before,  assumed  the 
position  of  virtually  routine  work.  This  change  is  the 
more  important  as  it  is  a  deliberate  movement,  initiated 
two  years  ago  by  J.  A.  Capp,  then  president,  and  there- 
fore may  be  considered  as  a  definite  alteration  of  the 
society's   course   rather   than   a    sporadic    phenomenon. 

The  most  prominent  single  items  of  the  program  so 
far  as  the  new  phase  is  concerned  were  two  active  ses- 
sions in  which  impact  testing  of  materials  and  fatigue 
phenomena  were  discussed.  The  former  followed  upon 
a  specially  arranged  symposium  of  papers  and  methods 
of  impact  testing,  while  the  latter  centered  around  a 
paper  reporting  the  results  of  the  Illinois  fatigue  in- 
vestigation which  has  been  in  progress  during  the  past 
two  years  under  the  direction  of   Prof.   H.  F.  Moore. 

With  the  new  emphasis  laid  on  study  of  materials,  the 
program  of  the  meeting  became  enlarged  to  the  point 
of  requiring  twelve  sessions,  in  which  about  70  papers 
and  reports  had  to  be  dealt  with.  In  order  to  crowd 
these  into  the  four  days  of  the  meeting  it  was  necessary 
to  hold  duplicate  sessions  during  two  periods.  The 
program  as  a  whole  was  heavy  because  of  its  length  and 
the  range  and  importance  of  its  contents.  It  is  pos- 
sible that  the  society  will  soon  go  over  to  the  plan  of 
holding  two  meetings  a  year,  in  order  to  reduce  the 
meeting  programs  to  workable  length. 

Some  Specification  Results — While  a  large  part  of 
the  committee  work  was  too  specialized  for  mention 
here,  it  is  possible  to  indicate  briefly  some  of  the  re- 
sults affecting  the  common  structural  materials. 

Many  minor  changes  in  steel  specifications  were  re- 
ported and  adopted,  but  certain  proposed  new  tolerances 
for  overweight  of  large  plates  were  withdrawn.  The 
most  important  single  item  in  this  field  was  a  new 
specification  for  steel  castings  for  railroad  use,  provid- 
ing for  two  grades  of  material,  with  yield  point  from 
29,250  to  36,000  lb.  per  square  inch  and  elongation  from 
22  to  24  per  cent.  Improvement  in  the  quality  of 
wrought  iron  and  malleable  castings  was  registered 
by  the  adoption  of  higher  test  figures  for  these  two 
materials,  the  tensile  strength  of  malleable  castings  be- 
ing raised  from  45,000  to  50,000  lb.  per  square  inch. 
Progress  was  made  toward  the  adoption  of  specifica- 
tions for  cast-iron  car  wheels,  following  the  sharp 
discussion  of  the  subject  a  year  ago,  by  the  adoption 
of  a  tentative  specification.  A  specification  for  semi- 
steel  (to  be  called  high-test  gray  iron)  was  also 
adopted,  as  was  also  an  ordering  form  for  foundry  pig 
iron,  the  latter  in  the  face  of  decided  protest  by  steel- 
foundry  and  malleable  men.  Brass  and  bi-onze  was  a 
field  of  active  work  by  the  committee  on  non-ferrous 
metals,  as  usual ;  among  the  new  specifications  are  two 
for  brass  and  copper  pipe.  The  fireproofing  commit- 
tee added  a  standard  fire  test  for  columns  to  its  previ- 
ous  standards,   and   the   committees  on   lime,   gypsum. 


roads,  timber  and  waterproofing  all  added  to  their 
i-outine  standards.  The  committee  on  clay  and  con- 
crete sewer  pipe  made  some  minor  changes  in  the  speci- 
fications for  these  materials. 

The  coal  committee  reported  that  it  is  impossible  to 
prepare  standard  specifications  for  steam  coal,  but  that 
sizes  may  perhaps  be  standardized.  The  rubber  com- 
mittee presented  specifications  for  pump  valves,  revised 
its  fire-hose  specifications  as  well  as  others,  and  re- 
ported that  it  will  shortly  attempt  to  standardize 
weatherstripping,  electrical  protective  matting,  and  the 
like.  Some  specifications  for  pigment  and  oils  were 
brought  out  by  the  paint  committee. 

Committee  Research  Groios  Rapidly — Research  by 
specification  committees  is  increasing  rapidly,  a  num- 
ber of  committees  now  doing  more  research  than  actual 
standardization,  particularly  those  in  the  paint  and 
oil  fields.  Two  interesting  undertakings  in  this  field 
are  an  exposure-test  study  of  ship's-bottom  (anti-foul- 
ing)  paint,  and  tests  of  brush  and  spray  painting. 

A  large  number  of  test  panels  of  steel,  painted  with 
many  different  combinations  of  anti-corrosive  and  anti- 
fouling  paint,  were  placed  in  sea  water  at  Perth  Amboy, 
N.  J.,  and  Charleston,  S.  C,  last  fall,  with  the  general 
result  of  showing  that  copper  compounds  are  best  in 
the  northern  water  while  mercury  compounds  are  best 
in  southern  waters.  Work  with  these  two  classes  of 
materials  will  continue.  As  a  first  test  of  spray  applica- 
tion, four  identical  houses  at  Bridgeville,  Pa.,  were 
painted  with  the  same  paint,  two  by  brush  work  and 
two  by  spraying  (two  different  types  of  machine). 
Time  and  cost  comparisons  werei  reported  by  the  com- 
mittee for  this  test  and  for  another  comparative  ap- 
plication on  interior  rough  plaster ;  for  the  houses, 
expert  brush  work  was  better,  while  for  rough  plaster 
the  spray  application  was  both  quicker  and  better. 

The  committee  on  drain  tile  is  engaged  in  elaborate 
studies  of  the  behavior  of  various  kinds  of  tile  in 
different  soils  but  is  not  ready  to  report.  The  joint 
committee  on  culverts  is  studying,  by  means  of  a  full 
sized  test  structure  at  Iowa  State  College,  the  pres- 
sure of  fill  on  pipe  and  culvert.  Committee  C-9,  on 
concrete,  has  under  way  a  number  of  tests  looking  into 
methods   of  proportioning  concrete. 

Corrosion  of  Iron  and  Steel — Reporting  further  re- 
sults of  the  inspection  of  exposure-test  panels  of  iron 
and  steel  sheets  at  Pittsburgh,  Fort  Sheridan  and 
Annapolis,  the  committee  on  corrosion,  through  J.  H. 
Gibboney  (Norfolk  &  Western  Ry.),  its  chairman,  con- 
firmed and  strengthened  the  results  of  previous  inspec- 
tions to  the  effect  that  copper-bearing  steel  is  more 
resistant  than  steel  containing  no  copper  or  extremely 
small  percentages.  This  conclusion  applies  only  to  at- 
mospheric corrosion ;  in  mine-water  exposure  the  results 
appear  to  reverse. 

Interesting  discussion  of  the  relation  of  self-formed 
protective  films  to  corrosion  developed  in  connection 
with  a  paper  "Preliminary  Notes  on  Corrosion,"  by 
Prof.  W.  D.  Bancroft  (Cornell  Univ.).  The  author 
referred  immunity  from  corrosion  essentially  to  stop- 
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page  of  chemical  action  between  iron  and  the  medium 
through  the  formation  of  a  surface  film  of  products  of 
the  chemical  action.  He  declared  electromotive-force 
measurements  valueless,  since  they  concern  only  the 
initial  chemical  action.  Much  divergent  opinion  came 
to  light  in  the  discussion,  but  Prof.  W.  H.  Walker 
(Mass.  Inst,  of  Tech.)  and  others  advocated  intensive 
small-area  researches  into  the  author's  several  sugges- 
tions for  study  of  corrosion. 

Water-pipe  corrosion,  according  to  F.  N.  Speller 
(National  Tube  Co.),  appears  to  have  some  relation  to 
film  formation;  protective  films  are  formed  by  reaction 
between  the  initial  corrosion  product  and  the  lime  and 
silica  of  the  water.  It  has  been  proved  possible  to 
reduce  corrosion  by  extracting  oxygen  from  soft  domes- 
tic waters.  Along  the  length  of  a  pipe  through  which 
water  flows,  the  amount  of  contained  oxygen  decreases 
from  the  point  where  the  water  enters,  and  this  de- 
crease can  be  used  as  a  measure  of 'the  amount  of  cor- 
rosion going  on.  James  Aston  (M.  L.  Byers  Co.) 
distinguished  several  types  of  protective-film  action,  in- 
cluding alloy  protection,  as  in  brass,  and  barrier  protec- 
tion, as  in  wrought  iron  (due  to  the  slag  layers). 
H.  S.  Rawdon  (Bureau  of  Standards)  said  that  the 
protective  value  of  even  small  admixtures  of  tin  in 
brass  is  well  knovra,  but  that  in  general  the  problem 
of  corrosion  cannot  be  covered  simply  by  the  film 
theory;  pitting,  electrochemical  effect,  and  other  anom- 
alous actions  are  of  influence. 

Joint  Committee  Activities — Co-operative  and  joint 
committee  work  with  other  societies  also  has  shown 
some  increase  during  the  past  year,  and  is  now  an  im- 
portant element  of  the  society's  standardization  efforts. 
Through  co-operation  with  the  American  Electric  Rail- 
way Association  a  beginning  was  made  toward  wiping 
out  differences  in  copper  wire  specifications.  Joint 
action  with  several  other  societies  led  to  drawing  up 
a  proposed  standard  specification  for  steel  castings  for 
locomotive  use.  Work  on  reinforced-concrete  specifica- 
tions by  the  well-known  Joint  Committee  is  still  in  prog- 
ress, the  tentative  report  of  the  committee  coming  up 
for  discussion  at  the  meeting  as  noted  hereinafter.  A 
similar  inter-society  committee  is  at  work  on  specifica- 
tions for  reinforced-concrete  culvert  pipe.  Several 
other  co-operative  undertakings  are  in  progress. 

Sulphur  in  Rivet  Steel.— 'The.  first  fruits  of  the  work 
of  the  joint  committee  on  sulphur  and  phosphorus  in 
steel  were  presented  in  a  report  on  tests  of  rivet  steel 
with  varying  sulphur  (0.03  to  0.18  per  cent).  Only  the 
test  data  were  given,  without  interpretation  or  con- 
clusions. There  were  decided  variations  of  carbon  and 
manganese  in  the  range  of  steels,  and  many  of  the  test 
variations  seemed  to  correspond  to  these  rather  than  to 
sulphur  variation,  a  fact  emphasized  in  discussion  by 
J.  C.  Unger  (Carnegie  Steel  Co.).  The  most  decided 
changes  in  mechanical  properties  appeared  in  the  results 
of  notched-bar  impact  tests,  but  according  to  special 
micrographic  studies  reported  in  discussion  by  H.  S. 
Rawdon  (Bureau  of  Standards),  some  of  these  may  be 
chargeable  to  peculiarities  of  the  heat  treatment,  espe- 
cially the  low  impact  strength  found  in  the  annealed 
rivet  bars. 

Symposium  on  Impact  Testing— Ir:  recognition  of 
the  growing  interest  in  testing  for  brittleness,  a 
symposium  on  impact  testing  had  been  arranged  by  the 
society.    It  brought  out  nine  important  papers.     Prac- 


tically throughout  they  dealt  only  with  the  various 
impact-testing  machines  and  forms  of  specimen,  and  did 
not  discuss  the  meaning  of  brittleness  or  its  manifesta- 
tions in  service  or  in  the  laboratory. 

General  reviews  of  the  subject  were  presented  by 
H.  L.  Whittemore  (Bureau  of  Standards),  who  compiled 
a  bibliography  of  the  subject,  and  T.  D.  Lynch 
(Westinghouse  Elec.  &  Mfg.  Co.),  who  reviewed  the 
work  in  impact  testing  done  by  the  British  Engineer- 
ing Standards  Association.  C.  L.  Warwick,  secretary, 
summarized  the  results  of  an  inquiry  directed  to  a  large 
number  of  American  laboratories  as  to  their  practice  in 
notched-bar  impact  tests,  which  indicated  that  both  the 
Charpy  and  the  Izod  machines  are  extensively  used. 
Variation  in  detail,  however,  suggested  a  need  for  try- 
ing to  standardize  impact  testing  in  this  country,  a 
recommendation  in  which  a  number  of  the  other  speak- 
ers agreed. 

D.  J.  McAdam,  Jr.  (Naval  Experiment  Station),  deal- 
ing with  "Impact  Tests  of  Metals,"  described  the 
several  machines,  and  discussed  the  various  studies 
made  of  the  relation  between  impact  resilience  and 
static-test  resilience,  with  the  conclusion  that  there  is 
"no  good  reason  to  assume  that  static-resilience  tests 
on  notched  bars  are  inferior  to  impact-resilience  tests 
as  a  means  of  detecting  brittleness."  He  further  dis- 
cussed desirable  elements  of  the  impact-test  specimen, 
and  analyzed  the  relation  of  form  of  specimen  to  the 
display  of  plasticity  in  the  tests  in  a  very  interesting 
manner,  with  the  conclusion  that  a  properly  notched 
specimen  is  sensitive  in  the  third  degree  to  variations 
in  plasticity.  T.  R.  C.  Wilson  (Forest  Products 
Laboratory)  outlined  the  practice  of  the  Forest  Service 
in  impact  tests  of  wood,  chiefly  the  use  of  the  Hatt 
repeated-blow  impact  machine.  The  relation  of  the 
height  of  drop  at  fracture  in  this  machine  to  the 
energy  of  rupture  obtained  in  a  single-blow  test  has 
been  found  to  be  constant  but  not  linear.  The  author 
concludes  that  static  bending,  single-drop  impact  bend- 
ing and  repeated-drop  impact  bending  (all  without 
notching  the  specimen)  gives  measures  of  toughness, 
though  their  results  are  not  directly  proportional.  He 
brought  out  the  importance,  in  testing  wood  for  tough- 
ness, of  allowing  the  deformation  to  spread  over  as 
much  of  the  test  specimen  as  it  will,  since  it  is  by 
such  study  that  the  toughness  of  hickory,  for  example, 
manifests  itself.  The  Izod  test  and  other  notched-bai 
tests  are  therefore  valueless  for  wood. 

A  very  diflFerent  field  of  testing  was  covered  by  E.  B. 
Smith  (Bureau  of  Public  Roads)  under  the  title  "Im- 
pact Tests  of  Road  Materials."  The  Page  impact  ma- 
chine for  toughness  of  rock,  the  new  Jackson  gravel 
test,  and  impact  tests  for  the  toughness  of  bituminous 
materials  were  described,  in  addition  to  the  slab  impact 
tests  carried  on  at  the  Arlington  farm  of  the  Bureau. 
The  paper  emphasized  the  absence  of  accepted  stand- 
ards in  this  field. 

Two  papers  dealing  with  impact  pressure  were  pre- 
sented by  C.  E.  Margerum  (U.  S.  Navj-)  and  A.  Elmen- 
dorf  (Haskelite  Mfg.  Corp.)  under  the  titles  "The 
Measurement  of  Pressures  Caused  by  Impact."  and 
"Measuring  Forces  in  Impact."  The  first  paper  pro- 
ceeded on  the  view  that  energy  of  rupture  has  no  mean- 
ing and  that  the  pressures  exerted  in  impact  should  be 
determined;  and  the  author,  believing  that  it  is  imprac- 
ticable to  compute  such  pressures  from  the  space-time 
curve  of  the  impact,  proposes  the  use  of  a  crusher  piece 
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to  measure  the  pressure.  Instead  of  using  a  crushing 
cylindei*  as  in  large  guns,  a  small  steel  ball  which  bears 
against  a  piece  of  steel  is  suggested,  and  its  application 
to  a  Charpy  pendulum  is  shown.  Mr.  Elmendorf,  how- 
ever, showed  how  the  double  differentiation  of  the  space- 
time  curve  to  obtain  impact  pressure  is  possible,  by 
the  use  of  a  differentiating  instrument  which  he  has 
devised.  In  this  machine  the  tangent  to  the  original 
curve  is  determined  by  the  setting  of  an  arm  carrying 
a  mirror,  which  mirror  must  be  so  set  that  the  curve 
and  its  image  will  not  form  a  cusp. 

A  distinctly  new  idea  in  tensile  impact  testing  was 
brought  forward  by  Prof.  H.  F.  Moore  (Univ.  of  Illi- 
nois), who  described  a  machine  in  which  the  test 
specimen  is  hung  from  a  steel  calibration  bar  whose 
stretch  is  measured  by  a  sensitive  autographic  exten- 
someter;  this  machine  has  been  used  in  some  special 
testing  of  metal  for  toughness. 

Noteworthy  comments  on  the  relation  or  rather  lack 
of  relation  between  impact  and  static-test  results  were 
presented  under  the  title  of  "Significance  of  the  Impact 
Test"  by  F.  C.  Langenberg  and  N.  Richardson  (Water- 
town  Arsenal).  Numerous  test  results  on  ordnance 
forgings  show  that  when  the  static-test  values  are  low 
the  Charpy  values  will  also  be  low,  but  good  static 
results  do  not  assure  a  good  Charpy  result.  In  the  belief 
of  the  authors  the  impact  test  can  be  used  only  for  com- 
parative purposes,  to  determine  whether  a  piece  of 
material  is  as  tough  as  a  known  standard  piece.  Thus, 
in  certain  work  a  Charpy  value  of  6  ft. -lb.  has  been 
known  by  experience  to  correspond  to  satisfactory  dura- 
bility of  the  piece;  accordingly  no  other  piece  of  the 
.<;ame  kind  is  accepted  unless  it  gives  a  Charpy  test  of 
6  ft.-lb.  or  over. 

In  discussion,  Prof.  W.  K.  Hatt  ("National  Research 
Council)  described  the  development  of  his  tensile- 
impact  machine  in  1898.  Some  anomalies  in  drop  tests 
of  railway  axles  were  reported  by  L.  H.  Fry  (Stand- 
ard Steel  Works).  Mr.  McAdam  raised  the  question 
of  whether  the  relation  between  the  static  and  impact 
elastic  limit  had  been  determined,  but  no  answer  was 
forthcoming.  A.  T.  Goldbeck  (Bureau  of  Public 
Roads)  described  a  pressure-measuring  device  of 
Swedish  origin,  in  which  the  mark  made  by  a  ball  on  a 
blackened  plane  surface  is  measured. 

Fatigue  of  Material — Though  presented  much  less 
ambitiously — in  a  single  paper  instead  of  a  symposium 
— the  subject  of  fatigue  brought  out  more  active  dis- 
cussion than  did  impact.  Profs.  H.  F.  Moore  and  T. 
M.  Jasper  (University  of  Illinois)  and  J.  B.  Kommers 
(Univ.  of  Wisconsin)  set  forth  in  their  paper  the  main 
results  of  fatigue  investigations  to  date — all  the  final 
results  being  due  to  the  National  Research  Council 
investigation  carried  on  at  Illinois.  Various  te.sting 
machines  designed  for  the  work  were  described,  but 
all  useful  work  hitherto  has  been  done  on  a  rotating- 
beam  machine.  Three  facts  of  outstanding  importance 
have  been  discovered:  (1)  Steels  have  an  "endurance 
limit,"  a  stress  below  which  they  can  bear  repeated 
stressing  and  reversal  indefinitely — i.e.,  well  over  a 
hundred  million  reversals — and  above  which  they  fa'! 
after  a  limited  number  of  reversals;  the  curve  of 
stress  against  number  of  reversals,  plotted  on  double 
logarithmic  paper,  consists  of  two  straight  lines,  an 
inclined  part  and  a  horizontal  part,  the  latter  marking 
the  endurance  limit.     (2)  The  endurance  limit  is  verv 


closely  the  same  as  the  stress  intensity  of  cyclic  bend- 
ing which  shows  a  rapid  increase  in  heat  generation 
in  the  specimen,  measurable  after  one  minute  or  less  of 
testing.  (3)  The  endurance  limits  of  different  steels 
are  fairly  well  proportional  to  their  ultimate  tensile 
strengths.  WTiile  the  same  facts  have  not  yet  been 
demonstrated  for  reversals  of  direct  stress  (axial  ten- 
sion and  compression),  they  place  the  subject  of  fatigue 
on   a   solid   foundation. 

D.  J.  McAdam  in  discussion  reported  tests  made  at 
the  Naval  Experiment  Station  on  cyclic  bending  with 
specimens  having  uniform  stress  on  IJ  in.  length,  using 
various  steels  variously  tempered,  including  nickel 
steel.  No  abrupt  break  in  the  curve  was  found,  but 
the  failure  stress  continued  to  decrease  slightly  with 
increase  of  number  of  cycles.  The  slope  of  the  curve 
increased  with  the  hardness  of  the  steel.  L.  B.  Tucker- 
man  (Bureau  of  Standards)  showed  that  the  Illinois 
results  when  plotted  with  log-log  ab.scissas  so  as  to  em- 
phasize the  transition  between  the  two  parts  of  the 
curve  exhibited  a  sharp  break  at  the  endurance  limit 
quite  unmistakably.  He  also  pointed  out  that  they  are 
the  first  extensive  tests  carried  as  high  as  100,000,000 
repetitions,  and  attempted  to  draw  a  parallel  with  cer- 
tain observations  of  Dalby  on  hysteresis  loops,  while 
decreased  and  finally  disappeared  upon  continued  repeti- 
tion of  stress,  unless  the  range  of  stress  was  made  too 
great,  when  they  did  not  decrease. 

Beautiful  photographic  demonstrations  of  stress  lines 
in  celluloid  bars,  shown  by  polarized  light,  were  ex- 
hibited by  A.  L.  Kimball  (General  Electric  Co.),  though 
unfortunately  the  results  have  not  yet  been  correlated 
with  the  fatigue  experiments.  Prof.  A.  Marston  (Iowa 
State  College)  reviewed  the  origin  and  early  develop- 
ment of  the  polarized-light  method,  referring  it  back  to 
1870;  he  worked  on  stresses  in  bridge  rollers  by  this 
method  in  1892,  and  was  able  to  develop  an  exact 
theory  of  the  stresses  in  rollers. 

Fatigue  tests  on  aluminum  alloys  by  R.  L.  Templin 
(Aluminum  Co.  of  America)  indicated  a  continued 
down-slope  of  the  failure-stress  curve;  after  an  arrest 
producing  a  short  horizontal  segment  there  was  a  re- 
newed dowrn-slope.  Some  thermal  tests  on  very  hard 
steels  were  reported  by  H.  Styri  (S.  K.  F.  Labora- 
tories), who  varied  the  method  by  carrying  the  repeti- 
tion of  stress  to  constant  temperature:  the  plot  of 
temperature  rise  on  stress  showed  no  sharp  break  as 
in  the  Illinois  tests  but  curved  continuously,  going  up 
very  sharply  toward  the  end.  Thos.  H.  Wiggin  stated 
that  fatigue  tests  on  chain  iron  gave  the  contradictory 
result  that  worthless  material,  high  in  phosphorus,  gave 
good  fatigue  results,  standing  15  million  reversals  at 
40,000  lb.  stress  without  failure,  while  good  chain 
iron  broke  at  500,000  reversals  of  the  same  stress. 

At  another  session  H.  F.  Clemmer  (Illinois  High- 
way Department)  presented  a  paper  on  some  fatigue 
tests  of  concrete  he  has  been  carrying  on.  The  test 
specimens  were  devised  to  simulate  the  conditions  at 
the  edge  of  a  concrete  road,  where  service  observations 
show  failure  to  be  common.  The  test  pieces  were  dis- 
posed as  the  radii  of  a  circle,  the  circumference  of 
which  was  a  track  over  which  traveled  two  rubber  tired 
automobile  wheels  with  the  axle  centered  on  the  center 
of  the  circle.  The  radial  specimens  were  fixed  at  the 
center  and  extended  into  the  path  of  travel  so  that  they 
were  subjected  to  a  recurring  cantilever  load  every  time 
the  wheel  passed  over  them.    The  tentative  conclusions 
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of  the  test  are  that  concrete  will  fail  under  a  repetitive 
test  that  imposes  a  rupture  modulus  only  60  per  cent  of 
the  static  modulus,  that  a  repetitive  load  producing  stress 
below  rupture  will  slightly  increase  the  static  strength, 
that  the  richer  the  concrete  the  better  able  it  is  to 
withstand  repetitive  loading.  In  the  tests  reported  the 
repetitions  of  loads  in  the  failure  tests  were  compara- 
tively low  in  number. 

Concrete — The  field  of  concrete  was  somewhat  less 
active  than  usual,  with  no  new  standards  and  only 
four  papers.  Three  committees,  on  Concrete,  on 
Cement  and  on  Reinforced  Concrete,  reported  and  in 
two  other  committees,  on  Lime  and  on  Brick,  matters 
relating  to  concrete  were  discussed.  Finally  the 
society's  representatives  on  the  Joint  Committee  on 
Concrete  and  Reinforced  Concrete  reported  progress 
and  the  tentative  report  of  that  committee  was  dis- 
cussed by  the   other   committees    interested  in   it. 

The  cement  committee  reported,  that  although  the 
standard  specification  for  Portland  cement  had  accepted 
as  "American  Standard  Specification  No.  1"  by  the 
American  Engineering  Standards  Committee  it  is 
planned  to  continue  research  work  into  the  quality  of 
cement  and  the  method  of  testing  it.  The  committee 
feels,  however,  that  the  present  knowledge  is  not  great 
enough  to  warrant  standardizing  the  tentative  compres- 
sive test  for  cement  mortar  adopted  in  1916. 

The  completed  work  for  the  year  of  the  committee 
on  reinforced  concrete  consisted  in  the  presentation  of 
some  proposed  tentative  rules  for  the  inspection  of  con- 
crete and  reinforced  concrete.  These  had  been  widely 
circulated  among  those  qualified  to  discuss  them  prior 
to  their  printing  but  there  was  littlfe  comment  upon 
them  from  the  floor.  In  answer  to  some  criticism  that 
the  rules  seemed  to  be  unduly  rigid,  Richard  L. 
Humphrey,  chairman  of  the  committee,  stated  that  they 
were  intended  to  require  a  better  grade  of  inspector 
that  is  now  common  in  the  hope  of  thereby  raising  the 
quality  of  concrete  commonly  placed.  The  rules  were 
adopted  as  tentative  and  ordered  printed  in  the  pro- 
ceedings. 

The  committee  on  concrete  and  concrete  aggregates 
proposed  a  new  tentative  method  of  decantation  tests 
for  fine  aggregate  and  recommended  that  the  tenta- 
tive standards  on  tests  for  voids,  for  organic  impurities 
and  for  sieve  analysis  be  advanced  to  standard.  All 
were  adopted  by  the  meeting.  Some  undigested  tests 
on  concrete  proportioning  were  presented  in  tabular 
form  and  the  committee's  criticisms  of  the  Joint  Com- 
mittee's specification  submitted.  These  latter  are  out- 
lined   in   the   succeeding   paragraph. 

Joint  Committee  on  Cowcrefe— According  to  the  pro- 
cedure of  the  society  criticisms  of  the  Joint  Committee's 
tentative  concrete  specification,  prepared  a  year  ago, 
were  made  the  duty  of  the  respective  committees  of  the 
society  which  are  interested  in  the  subject.  Four  of 
these  committees  made  such  criticisms,  which  have 
been  submitted  in  detail  to  the  Joint  Committee  and 
were  outlined  only  at  the  meeting.  There  was  no  gen- 
eral discussion  of  the  Joint  Committee  report.  The 
chairman  of  the  committee,  Richard  L.  Humphrey, 
stated  that  in  the  fall  the  committee  will  begin  its 
final  draft  of  the  specification,  and  that  meanwhile  it 
is  hoped  to  initiate  a  series  of  field  tests  which  will  be 
of  material  assistance  in  formulating  some  of  the  dis- 
puted provisions  of  the  specification. 

Of  the  criticisms  the  most  important  is  that  of  botli 


Committees  C-2  and  C-9  which  recommends  that  in  the 
much  discussed  strength  specification  (Section  28  of  the 
specifications)  a  tolerance  be  allowed  according  to  the 
following  provision — "At  least  75  per  cent  of  the  test 
specimens  shall  show  a  strength  greater  than  80  per 
cent  of  the  specified  requirements  in  any  given  class." 
In  this  connection  Committee  C-9  says  that  it  "favors 
the  principle  of  giving  the  contractor  an  opportunity 
to  furnish  concrete  of  required  strength  according  to 
his  own  methods,  but  the  section  as  written  allows  him 
no  latitude.  Realizing  the  variable  results  which  must 
be  anticipated  from  tests  of  concrete  made  in  the  field, 
the  committee  has  endeavored  to  recognize  the  rights  of 
the  contractor  and  to  specify  definitely  what  will  be 
expected  of  him  under  this  second  method  of  propor- 
tioning." This  committee  also  recommends  the  per- 
mission to  use  slag  aggregate  and  that  the  mixing  time 
be  cut  from  li   to  1  min. 

Committee  C-7  on  Lime  argued  for  the  inclusion  of 
integral  admixtures,  which  are  prohibited  in  the  pro- 
posed specification;  Committee  D-4  on  Roads  proposed 
that  the  words  "portland  cement"  be  inserted  in  front 
of  the  word  "concrete"  wherever  it  appears  in  the 
specifications  and  Committee  C-1  on  Cement  argued 
against  this  suggestion.  The  road  committee  even  went 
so  far  as  to  propose  that  the  term  "reinforced  concrete" 
should  be  "reinforced  portland  cement  concrete."  Com- 
mittee C-2  on  Concrete  stated  that  it  considered  it 
inadvisable  to  have  more  than  one  specification  for 
reinforcing  bars,  but  was  willing  to  await  the  action  of 
the  bar  committee  which  is  now  organizing. 

Lime — The  committee  on  lime  submitted  eight  new 
tentative  standards,  mostly  relating  to  chemical  uses 
and  laboratory  practice  and  slightly  revised  the  tenta- 
tive standards  for  quicklime  and  hydrated  lime.  All 
were  adopted  without  comment.  As  appendices  to  its 
report  the  committee  submitted  the  results  of  several 
laboratory  investigations  into  the  effect  of  hydrated 
lime  on  concrete  and  a  study  of  the  tests  on  that  subject 
made  in  the  last  two  years  by  Prof.  Duff  A.  Abrams. 
Tests  made  by  W.  E.  Emley  (Bureau  of  Standards) 
show  that  the  addition  of  lime  to  a  water-constant  con- 
crete decreases  flow  and  increases  strength  while  the 
addition  of  water  to  a  lime-constant  concrete  does  just 
the  opposite.  When  both  lime  and  water  are  added  it 
is  therefore  difficult  to  evaluate  results.  Practically 
the  same  deductions  were  made  by  H.  C.  Berry  (Uni- 
versity of  Pennsylvania)  from  some  tests  which  have 
not  yet  been  completely  digested.  H.  F.  Clemmer 
(Illinois  Highway  Department)  found  that  with  fine- 
sand  concrete  up  to  7 i  per  cent,  hydrated  lime  showed 
a  slightly  smaller  strength  but  with  coarse  sand  there 
was  a  slight  increase.  There  are  no  definite  results 
as  yet  from  the  tests  on  the  stabilizing  effect  of  lime 
on  moisture  content  of  concrete. 

T.  B.  Shertzer  (Lime  Association)  presented  in  ab- 
stract an  elaborate  study  of  the  Abrams'  tests  on  hy- 
drated lime  in  concrete.  In  general  he  stated  that  lime 
.can  absorb  an  optimum  amount  of  water;  any  addi- 
tional amount  merely  goes  to  dilute  the  concrete.  He 
claimed  that  in  the  Abrams  tests  relatively  too  much 
water  was  used  in  the  lime-admixed  concrete  and  that 
the  loss  of  strength  shown  was  due  to  this  and  not 
to  the  lime.  He  criticized  the  method  of  determining  the 
water  content  by  multiplying  the  base  amount  rather 
than  by  adding  to  that  amount  and  said  that   if   the 
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mixtures  are  adjusted  so  as  to  study  those  of  proper 
water  content  the  average  compressive  strength  of  con- 
crete with  hydrated  lime  was  9  lb.  per  square  inch 
greater  than  that  without  lime.  There  was  no  comment 
on  Mr.  Shertzer's  discussion. 

Concrete  Brick — In  the  reprinted  report  of  the 
committee  on  brick  there  were  a  summary  of  tests  on 
concrete  brick  made  at  Columbia  University  and  a  Pro- 
posed Tentative  Specification  for  Concrete  Building 
Brick.  When  the  report  of  the  committee  was  submit- 
ted it  was  stated  that  by  a  vote  of  12  to  10  the  com- 
mittee had  decided  to  withdraw  the  concrete  brick  speci- 
fication because  of  inadequate  data.  The  reported  tests 
showed  that  "the  limit  of  1,500  lb.  per  square  inch 
specified  for  the  strength  of  individual  concrete  bricks 
is  equivalent  to  approximately  3,800  lb.  per  square  inch 
for  individual  clay  bricks  and  both  give  when  laid  in 
1 :  3  Portland  cement  mortar,  masonry  of  about  1,000  lb. 
per  square  inch  compressive  strength."  Most  of  the 
producers  in  the  committee  are  from  the  clay  brick 
field.  The  standard  sizes  of  paving  brick  adopted  at  the 
recent  conference  at  Washington  were  approved  by  the 
committee  and  the  sizes  included  in  the  standard  speci- 
fication of  the  society,  subject  to  letter  ballot. 

New  Test  Methods — Several  of  the  papers  presented 
described  new  instruments  or  test  methods. 

Measuring  the  thickness  of  galvanized  coatings  can 
be  done  very  much  more  simply  than  heretofore  pos- 
sible by  a  new  method  described  by  D.  M.  Strickland 
(American  Rolling  Mill  Co.).  A  sample  of  known  area 
is  placed  in  a  known  amount  of  acid  and  the  tempera- 
ture rise  measured  after  30  sec. ;  the  rise  multiplied  by 
a  constant  gives  the  weight  of  coating  in  ounces  per 
square  foot.  The  method  is  quick  and  accurate  and  can 
be  used  in  the  field. 

Two  methods  by  which  the  quality  of  welded  joints 
can  be  measured  were  tried  out  by  the  Westinghouse 
Electric  &  Manufacturing  Co.,  results  being  reported  by 
T.  Spooner  and  I.  F.  Kinnard.  They  depend  on  measur- 
ing the  magnetic  and  the  electric  conductivity  respec- 
tively. Both  gave  a  close  check  on  tensile  tests,  and, 
while  tending  to  average  local  defects,  gave  positive 
indication  of  poor  welds.  The  magnetic  method  was 
found  the  more  readily  applicable  of  the  two. 

Some  new  devices  for  the  study  of  paints  were 
brought  out.  One  is  a  centrifugal  plate  for  forming 
paint  films  whose  characteristics  and  defects  are  to 
be  studied;  this  was  developed  at  the  Bureau  of  Stand- 
ards and  was  described  by  P.  H.  Walker  and  .J.  G. 
Thompson.  The  other  is  an  accelerated-test  arrange- 
ment for  outside  paints,  which  consists  of  a  barrel  in 
which  the  specimens  are  exposed  to  strong  ultra-violet 
light,  either  with  or  without  water  spray.  It  is  claimed 
to  affect  the  paint  as  much  in  one  day  as  sunlight  does 
in  one  month.  Discussion  of  this  paper,  however, 
threw  strong  doubt  on  the  value  of  the  method  as  a 
test  of  paint  durability. 

F.  H.  Jack.son  (Bureau  of  Public  Roads)  proposed 
an  impact  test  for  gravel,  comprising  a  falling  steel 
ball  which  strikes  the  test  specimen  of  gravel  held  on 
a  lower  steel  ball.  The  measure  of  the  test  is  the  height 
of  fall  required  to  shatter  the  gravel.  It  is  offered  as 
a  method  of  testing  gravel  aggregate  for  concrete  in 
substitution  for  abrasion  tests,  which  apparently  do  not 
give  a  true  measure  of  the  availability  of  the  concrete 
for   road   use.     This   test  should   reject  soft   material 


when  properly  applied.  It  was  stated  that  the  New 
Hampshire  Highway  Department  had  tried  the  test  on 
some  local  gravels,  mainly  of  metamorphic  origin,  and 
that  it  seemed  to  detect  poor  specimens  that  might  have 
passed  the  Deval  test  of  wear.  It  was  felt  that  it  could 
be  adapted  to  discover  those  specimens  which  had  an 
outside  sufficiently  hard  to  withstand  ordinary  wear 
tests  but  a  rotted  interior,  and  if  so  it  would  be  a  useful 
method.  R.  W.  Crum  (Iowa  Highway  Department) 
said  that  the  test  would  fall  down  on  the  smaller  par- 
ticles, which  often  are  troublesome. 

The  committee  on  methods  of  testing  submitted  the 
preliminary  steps  in  a  nortworthy  study  of  the  various 
tests  applied  to  materials.  Classification  of  methods 
according  to  type  of  test  has  been  made  with  a  view  to 
co-ordination  of  tests  of  similar  nature  and  the  adapta- 
tion of  the  best  details  from  one  test  to  another.  The 
committee  also  presented  some  suggested  definitions  re- 
lating to  testing,  which  were  stated  by  H.  F.  Moore  to 
be  frankly  an  expression  of  the  engineering  rather 
than  the  physicist  viewpoint.  Some  of  the  terms,  prin- 
cipally "unit  stress"  instead  of  "stress  intensity"  were 
severely  criticized  by  L.  B.  Tuckerman  (Bureau  of 
Standards) 

Other  Papers  of  Engineering  Interest. — H.  S.  Rawdon 
and  S.  Epstein  (Bureau  of  Standards)  in  a  paper  on  the 
nick-and-bend  test  for  wrought  iron  showed  that 
fracture  appearance  (fibrous  or  crystalline)  is  charge- 
able to  the  manner  of  breaking  the  bar  rather  than  to 
the  quality  of  the  iron.  Some  observations  by  Robert 
Job  confirmed  this.  Tests  of  steel  castings  reported  by 
L.  H.  Fry  (Standard  Steel  Works)  indicated  that  cast-  i 

ings  may  not  have  a  definite  elastic  limit  but  often  give       f! 
convex   or   irregular   stress-strain   curves,    so   that   the 
elastic  limit  should  not  be  specified.     Other  tests  dis- 
agreed with  both  the  facts  and  the  conclusions  reported. 

An  elaborate  series  of  measurements  of  Brinell  ball 
impressions  in  various  metals  was  reported  by  Profs.  F. 
E.  Foss  and  R.  C.  Brumfield  (Cooper  Union),  whose 
main  result  was  to  show  that  calculations  of  hardness 
number  from  depth  of  impression  are  likely  to  be 
seriously  in  error  inthe  case  of  very  hard  steels. 

Important  papers  on  subgrade  materials  in  roads  by 
J.  R.  Boyd  (U.  S.  Bureau  of  Roads),  on  pit-run  gravel 
in  concrete  by  L.  W.  Crum  (Iowa  Highway  Depart- 
ment) and  on  concrete  proportioning  by  F.  E.  Richart 
and  E.  E.  Bauer  (University  of  Illinois)  will  be  ab- 
stracted in  later  issues. 

New  Officers — Dr.  George  K.  Burgess,  of  the  Bureau 
of  Standards,  was  elected  president,  succeeding  Charles 
D.  Young  of  the  Pennsylvania  R.R.  Prof.  Wm.  H. 
Walker,  of  Masachusetts  Institute  of  Technology,  was 
elected  vice  president,  and  D.  M.  Buck,  W.  M.  Corse,  W. 
K.  Hatt  and  J.  R.  Onderdonk  were  elected  members  of 
the   executive   committee. 

The  presidential  address  of  Mr.  Young  commem- 
orated the  fact  that  the  meeting  was  the  25th  since  the 
society's  foundation  in  1898  by  a  scholarly  review  of  the 
work  undertaken  and  accomplished  in  that  period.  Some 
brief  inaugural  remarks  by  the  new  president  proposed 
that  the  society  now  undertake  to  make  its  standards 
more  generally  applicable,  and  suggested  that  such 
agencies  as  the  Federal  Specification  Board  would  be 
glad  to  have  their  work  taken  over  by  the  society. 

The  attendance  was  the  greatest  in  the  history  of  the 
society,  being  743  men  and  172  ladies.  The  previous 
record  was  866  total  in  1919. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Th-e  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Rivet-Hole  Deductions  in  Tension  Members 

Sir — Several  formulas  and  rules  for  calculating  net  sec- 
tions of  riveted  tension  members  have  been  proposed  as 
mentioned  in  your  issue  of  June  1,  p.  911,  in  connection 
with  a  brief  abstract  of  Prof.  C.  R.  Young's  paper  in  Bul- 
letin No.  2  of  the  University  of  Toronto. 

The  exact  theory  may  be  applied  by  the  use  of  diagrams, 
but  since  the  deduction  increases  with  increasing  size  of 
rivet  several  diagrams  must  be  employed  to  cover  all  sizes 
of  rivets,  or  else  a  single  diagram  for  1-in.  holes  may  be 
used  by  entering  the  diagram  with  s/h  and  g/h  instead  of 
s  and  g.  It  is  not  always  convenient  to  use  such  diagrams, 
and  on  this  account  approximate  rules  have  been  proposed 
in  lieu  of  the  exact  theory.  Prof.  Young  suggests  the 
formula : 

X  =  1.50  -  1.25  .?/</, 
and  D.  B.  Steinman,  in  Proceedings  of  the  American  So- 
ciety of  Civil  Engineers  for  April,  proposes  the  formula: 
X  =   1.30  -  s/g. 

These  straight-line  formulas  are  sufficiently  accurate  for 


Concrete  and  Brick  Wall  Tests 

Sir — An  article  in  Engineering  News-Record  for  May  11, 
p.  795,  entitled  "Advocates  Four-Inch  Brick  Walls,"  a 
brief  abstract  of  a  paper  read  by  Wni.  Carver  of  the 
Common  Brick  Manufacturers'  Association  before  the 
Building  Officials'  Conference,  refers  to  certain  tests  on 
thm  walls  made  in  England.  The  inference  which  one 
would  draw  from  this  abstract  would  naturally  be  to  the 
effect  that  the  tests  were  confined  to  brick  walls.  No 
particular  criticism  attaches  to  Mr.  Carver  because  he 
failed  to  report  other  data  from  these  same  tests  per- 
taining to  the  strength  of  thin  walls  of  concrete  cast  in 
place  and  of  concrete  block.  If,  however,  the  subject  is 
worth  presenting  at  all  to  the  building  industry,  it  appears 
that  it  would  be  worth  while  to  give  the  tests  complete 
rather  than  that  pertaining  to  one  building  material  only. 
The  tests  in  question  were  made  by  the  British  Building 
Materials  Research  Committee  and  published  in  brief  in 
the  August,  1920,  issue  of  Concrete  and  Constructional 
Engineering,  under  the  title  "Stability  of  Thin  Walls,  and 
Heat  Transmission  Through  'Thin  Walls."  A  glance  at  the 
test  data  will  show  some  interesting  comparisons  between 
the  strength  of  brick  walls  and  walls  of  concrete  cast  in 
place  or  of  concrete  block.  Thus,  the  very  next  line  of  the 
table  which  contains  the  horizontal  pull  required  to  break 
the  42-in.  section  of  brick  wall  gives  the  horizontal  pull 
necessary  to  break  the  same  length  of  section  of  concrete 
wall  (1,262  lb.  for  a  4J-in.  concrete  wall,  and  962  and 
1,253  lb.  for  4J  in.  concrete-block  walls;  the  corresponding 
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COMPARATIVE 

VALUES 

OF  RIVET-HOLE  DEDUCTIONS 

E,  computed  by  theoretical  formula 

A,  computed  by  approximate  formula,  j- 

-^~ii-, 

'  +  3/ 

-i-in.  Rivets  (i-in.  Holes^ ^ 

I-in.  Rivets  (I  in.  Holes) 

g=2in. 

g=4in. 

g=6in.          g  =  8in. 

g=2in. 

g=4in. 

g=6in. 

g=8in. 

E        A 

E        A 

E       A         E       A 

E        A 

E        A 

E       A 

E        A 

0.96  0  96 

0,99  0  98 

0.99  0  99      1.00  0  99 

0  99  0,98 

1.00  0.99 

1.00  0,99 

0.83  0.84 

0.95  0.92 

0.98  0.95     0.99  0.97      . 

0,96  0,94 

0.98  0.96 

0.99  0,98 

0.64  0.64 

0,86  0,82 

0.95  0,89     0.97  0,93 

0.90  0.86 

0.96  0.92 

0.98  0,94 

0.24  0.36 

0.73  0.67 

0.89  0,80     0  94  0,87     0 

.40  0.52 

0,79   0,76 

0.91    0.85 

0,95   0,90 

0         0 

0.53  0.49 

0.77  0  69     0.88  0  79     0 

.09  0.25 

0  63  0  62 

0.82  0.77 

0,90  0.85 

0.28  0.27 

0,65  0,56     0.80  0  70 

0         0 

0,43  0  45 

0  72  0.67 

0,84  0,78 

0         0 

0  46  0.40     0  69  0  60     , 

0,20  0  25 

0,58  0,55 

0  75  0  70 

0.24  0,21      0,56  0.47      . 

0     0  2 

0  40  0  41 

0  65  0,60 

0         0     0.39  0.32      . 

0 

0  21    0.25 
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g=4in. 

E  A 
0  99  0  99 
0  96  0  95 
0.90  0,89 
0,81  0,80 
0.69  0  69 
0  52  0  56 
0  34  0  40 
0  12  0  22 
0  0  01 


g=6in. 
E   A 

1  00  0  99 
0,99  0,97 
0.97  0,93 
0,92  0  88 
0.85  0.81 
0  76  0  73 
0  64  0  64 
0  51  0  52 
0.34  0.40 
0.15  0  24 
0  0.  10 
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g= 
E 
1.00 
0.99 
0.98 
0.95 
0  9! 
0.86 
0.79 
0.70 
0.59 
0  47 
0  32 
0.16 
0 


1,00 
0  98 
0  95 
0.92 
0.88 
0  82 
0  76 
0  68 
0.60 
0  50 
0^0 
0.28 
0.16 


practical  use,  but  in  exceptional  cases  they  do  not  give 
good  results.  The  writer  suggests  the  following  formula 
as  being  accurate  enough  in  all  cases  and  at  the  same  time 
practically  as  convenient  as  the  straight-line  formulas  if 
the  slide-rule  is  used: 


h\g-^  3/ 


s 

where  x  =  the  fraction  of  a  rivet  hole  to  be  deducted. 
g  —  gage,  or  transverse  spacing, 
s  =  stagger,  or  longitudinal  spacing,  and 
h  =  diameter  of  rivet  hole. 
Ordinarily  k  is  taken  as  s  in.  greater  than  the  nominal 
diameter  of  the  rivet,  hence  the  coefficient  3//i  =  4  for  §-in. 
rivets,  3  for  i-in.  rivets  and  2.4  for  U-in.  rivets. 

In  using  this  formula  with  the  slide-rule,  g  +  3  on  the 
C-scale  is  set  opposite  .s-  on  the  D-scale,  and  the  value  of 
the  negative  term  of  the  right-hand  member  of  the  equation 
is  read  on  the  A-scale  opposite  S/h  on  the  B-scale.  This 
result  is  subtracted  mentally  from  unity,  giving  the  value 
of  X.    The  computation  is  made  in  a  very  brief  time. 

The  accompanying  table  has  been  prepared  to  show  the 
comparative  values  of  x  as  given  by  the  proposed  formula 
and  by  the  exact  theory.  It  will  be  seen  that  the  agree- 
ment is  fairly  close  throughout  a  wide  ia"g^  of  values  of 
s,  g  and  h. 

Tulsa,  Okla..  June  19. 


figures  for  brick  walls  of  the  same  thickness  laid  in  cement 
mortar  ranged  from  705  to  895  lb.). 

While  the  conclusions  of  this  committee  were  to  the 
eff'ect  that  any  of  the  walls  tested  have  sufficient  crushing 
strength  to  act  as  partitions,  it  is  nevertheless  interesting 
to  note  the  comparative  strength  afforded  by  walls  of  the 
various  materials  tested.  Tests  of  this  sort  should  be 
encouraged  because  they  will  undoubtedly  prove  that  a 
great  deal  more  material  is  ordinarily  used  for  partitions 
in  dwellings  and  apartment  houses  than  is  required.  This 
uneconomical  use  of  material  must,  of  course,  be  laid  at 
the  door  of  building  and  code  regulations  which  require 
excessive  thicknesses,  not  only  of  partition  walls  but  of 
exterior  walls  as  well. 

Chicago,  June  21.  A.  C.  Irwin, 

Engineer,  Structural  Bureau, 
Portland  Cement  Association. 


Victor  H.  Cochrane, 
Consulting  Engineer. 


Field  Check  on  Earlh  Pressures 

In  the  article  by  H.  S.  Schick,  entitled  "Field  Check 
on  Formulas  for  Earth  Pressure"  in  Engineering 
Neivs-Record,  June  15.  1922,  the  following  appeared  on 
p.  994.  "If  it  were  assumed  that  the  rock  actually 
carried  no  horizontal  load  whatever  it  could  be  made  to 
appear  that  the  reduction  amounted  to  2.5  per  cent, 
.     .     .     ."    This  figure  should  have  been  26.5  per  cent. 
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New  York,  July  6,  1922 


Detroit  Council  Delays  Approval    \ 
of  Pennsylvania  R.R.  Plan 

The  City  Council  of  Detroit  has  re- 
fused to  grant  a  hearing  on  the  ordi- 
nance that  has  been  prepared  to  per- 
mit the  construction  of  the  Detroit 
end  of  the  new  Pennsylvania  Toledo- 
Detroit  extension.  According  to  news 
despatches,  this  attitude  of  the  coun- 
cil is  based  upon  dissatisfaction  with 
the  dispositions  of  the  Pere  Marquette 
R.R.  and  the  Wabash  R.R.  in  the  niiit- 
ter  of  grade  separation  in  Detroit.  The 
Pennsylvania  under  its  new  plans  will 
share  "trackage  rights  and  otjjer  joint 
facilities  with   these  railroads. 

Reports  indicate  the  probability  of 
the  Council's  eventually  withdrawing 
its  opposition  and  consenting  to  hear- 
ings on  the  ordinance. 

Coal  Strike  Conference  Meets 

at  President's  Call 

'Called  into  conference  by  President 
Harding,  representatives  of  the  bi- 
tuminous coal  operators  and  miners  to- 
gether with  Secretaries  Davis  and 
Hoover  are  seeking  a  way  out  of  the 
strike  that  has  been  in  effect  since 
April  1.  At  the  opening  session  the 
President  indicated  to  both  parties 
that  the  national  government  niust  in- 
tervene to  restore  coal  production  un- 
less they  can  adjust  their  differences. 

News  "reports  since  the  beginning  of 
the  conference  foreshadow  a  deadlock 
that  will  probably  bring  about  such 
intervention.  The  operators  have  re- 
jected the  miners'  proposals  for  a  cen- 
tral competitive  field  wage  conference, 
and  the  miners  will  have  none  of  the 
operators'  plans  for  independent  dis- 
trict wage  conferences.  Government 
participation  in  a  settlement  of  the 
strike  will  probably  be  directed  toward 
a  far-reaching  reorganization  of  the 
bituminous  coal  industry. 

House  Accepts  Senate  Amendment 
to  Muscle  Shoals  Appropriation 

(  Washini/ton  Corn  sjioyidi  ncr) 
By  a  vote  of  145  to  105  the  House 
of  Representatives   on  June  24   agreed 
to  concur  in  the  Senate  amendment  to 
the     War     Department     appropriation 
bill  carrying  $7,500,000  for  the  reopen- 
ing of  construction  work  on  the  Wilson 
Dam  at  Muscle  Shoals.     The  vote  car- 
ried with   it,  however,  approval   of  an 
amendment   by    Representative    .lames, 
of    Michigan,   which    provides    that    no 
portion  of  the  $7,500,000  is  to  become 
available  before   October   1.     The   pur- 
pose   of    the    amendment   was    to   give 
additional    time   for   Congress    to    pass 
definitely     on     the     P'ord     offer.       The 
amendment  was  actively  supported  by 
those  favoring  the  Ford  offer  who  saw 
in  the  Senate  amendment  an  effort  to 
delay  definitely  any  action  on  the  Ford 
proposition.      The    House    voted    down, 
however,  another  amendment  proposing 
a  delay  until  .January  1  before  use  could 
be  made  of  the  appropriation  provided 
by  the  Senate  amendment. 
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New  Rules  Governing  Federal-Aid 
Road  Work  to  Be  Issued 

Washinyion  Corrrspandrncr 
Following  the  signing  of  the  federal 
highway  act  by  the  President  June  20, 
the  U.  S.  Bureau  of  Public  Roads  is  pre- 
paring the  regulations  for  administering 
the  road  statutes.  These  regulations 
have  been  under  consideration  for  many 
months.  They  would  have  been  pro- 
mulgated earlier  but  it  was  deemed  ad- 
visable to  wait  until  after  the  passage 
of  this  year's'  bill.  The  regulations 
now  are  in  the  hands  of  the  solicitors 
of  the  Department  of  Agriculture  who 
are  determining  what  changes,  if  any, 
are  necessary  as  a  result  of  this  latest 
legislation. 

The  $50,000,000  which  will  be  avail- 
able during  the  current  fiscal  year 
means  some  reduction  in  the  amount 
of  road  work  which  can  be  done  in 
some  states.  The  principal  objection 
to  the  new  bill  is  the  reduction  in  the 
maximum  amount  per  mile  of  federal 
aid  allowed.  As  the  provision  is  be- 
coming more  clearly  understood,  more 
and  more  complaints  are  being  received, 
particularly  from  states  having  moun- 
tainous, desert,  or  swamp  lands,  and 
from  sections  where  heavy  bridges  are 
required. 

Maps'  of  the  7-per  cent  system  have 
been  received  from  practically  all  the 
states.  They  show  that  the  systems 
connect  up  well  at  the  state  bound- 
aries. This  is  true  to  an  unexpected 
extent. 


Marconi  Gets  Fritz  Medal 

The  John  Fritz  medal  for  1922  has 
been  awarded  Senator  Guglielmo  Mar- 
coni for  his  invention  of  wireless 
telegraphy.  The  formal  award  will  be 
made  today  in  the  auditorium  of  the 
Engineering  Societies  building,  New 
York  City.  The  committee  in  charge 
of  arrangements  is  composed  of  Ben- 
jamin B.  Thaver,  chairman;  George  S. 
Webster,  Philadelphia;  Walter  M.  Mc- 
Farland,  New  York  City,  and  William 
McClellan,  Philadelphia.  At  the  pre- 
sentation ceremonies  addresses  will  be 
delivered  by  James  R.  Sheffield,  presi- 
dent of  the  Union  League  Club,  and 
by  Michael  Pupin,  of  Columbia  Uni- 
versity.  

Railroad  Shopmen  Walk  Out  in 

Defiance  of  Labor  Board 

Protesting  against  the  wage  cut  au- 
thorized by  the  Railroad  Labor  Board, 
the  members  of  the  railroad  shop- 
crafts  unions  walked  out  on  July  1. 
Six  trades  are  involved:  machinists, 
boilermakers,  blacksmiths,  sheetmetal- 
workers,  electrical  workers,  and  car- 
men, which  in  lude,  together  with 
helpers  and  apprentices,  about  401,000 
men. 

An  effort  by  the  Labor  Board  to 
forestall  the  strike  was  frustrated  by 
the  refusal  of  B.  M.  Jewell,  president 
of  the  railway  employees'  department 
of  the  American  Federation  of  Labor, 
to  attend  a  conference  it  had  called 
for  July  1.  The  government  has  in- 
dicated its  intention  to  back  the  de- 
cision of  the  Labor  Board  with  its  full 
authority  and  to  adopt  all  necessary 
'.neasures  to  keep  the  trains  running. 

Decision  not  to  strike  has  been  an- 
nounced by  the  maintenance-of-way 
forces  who  also  were  affected  by  the 
wage  cuts.  Other  unions  have  not  yet 
announced  their  intentions. 


Townsend  Favors  Distribution  of 
Remaining  War  Materials 

IVii.shiuoton  Corrrsjiondrncc 
A  plan  for  distribrting  to  the  states 
through  the  Department  of  Agriculture 
all  the  remaining  surplus  war  material 
which  they  can  utilize  in  road  building 
and  other  purposes  is  put  forward  in  a 
resolution  introduced  June  26  by  Sen- 
ator Townsend  of  Michigan.  In  the  res- 
olution it  is  stated  that  the  various  de- 
partments of  the  government  still  have 
on  hand  war  supplies  which  cost  more 
than  $1,000,000,000.  Senator  Townsend 
calls  attention  to  the  fact  that  this  sur- 
plus is  being  diposed  of  at  public  auc- 
tion at  nominal  prices  and  "many  times 
re-sold  by  the  purchasers  at  uncon- 
scionable prices." 

The  resolution  specifies,  however, 
that  it  is  in  no  way  to  interfere  with 
the  existing  law  which  deals  with  the 
distribution  of  equipment  suitable  for 
road  building  purposes.  Under  Senator 
Townsend's  plan,  rcnuisition  would  be 
made  by  the  Governor  of  each  state  for 
such  material  as  could  be  used  by  the 
states. 


July  6,  1922 


Dr.  Elliott  New  President  of 

Purdue  University 

Dr.  Edward  C.  Elliott,  whose  resig- 
nation as  fhancellor  of  the  University 
of  Montana  to  accept  the  presidency 
of  Pui-due  University  was  noted  in  this 
journal  June  1,  p.  929,  has  had  an  ex- 
perience of  27  years  as  an  educator  and 
university  executive.  Born  in  Chicago 
in  1874,  he  was 
graduated  from  the 
University  of  Ne- 
braska in  1895  and 
spent  the  next  two 
years  at  that  insti- 
tution as  teaching 
fellow  in  chemistry 
prior  to  receiving 
his  degree  of  Mas- 
ter of  Arts  in  1897. 
After  serving  four 
years  as  superin- 
tendent of  schools 
in  Leadville,  Colo., 
he  undertook  grad- 
uate work  in  education  at  Columbia  Uni- 
versity, New  York  City,  where  he  re- 
ceived" his  Ph.D.  in  1905.  Eleven  years 
as  a  faculty  member  of  the  University 
of  Wisconsin  were  followed  by  a  call  to 
become  the  first  chancellor  of  the  Uni- 
versity of  Montana,  a  position  which 
he  accepted  Feb.  1,  1916.  From  this 
post  he  resipned  May  16,  1922  to  be- 
come president  of  Purdue  University, 
Lafayette,  Ind.,  where  he  will  assume 
his  new  duties  Sept.  1. 

Dr.  Elliott  has  served  as  educational 
adviser  to  many  states  and  municipali- 
ties in  different  sections  of  the  country 
and  is  now  a  member  of  the  School  Fi- 
nance Inquiry  Commission,  which  is 
making  a  nation-wide  study  of  educa- 
tional expenditures.  He  is  the  author 
of  three  books  dealing  with  problems 
of  public  education:  "Fiscal  Aspects  of 
Public  Education  in  American  Cities" 
(1905);  "City  School  Supervision" 
(1913);  "State  and  County  School  Ad- 
ministration" (1915,  with  Prof.  Cub- 
berley  of  Stanford   University). 

At  the  outbreak  of  the  war  Dr.  El- 
liott was  appointed  a  member  of  the 
Montana  State  Council  of  Defense  and 
served  as  adviser  to  the  Committee  on 
Education  and  Special  Training  of  the 
General  Staff  during  1918  and  also 
acted  as  regional  director  of  the  Stu- 
dent Army  Training  Coi-ps  for  the  five 
northwestern  states. 
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Automatic  Train  Control  Ordered 
by  I.C.C.  for  49  Railroads 

Declaring  that  "the  art  of  auto- 
matically controlling  trains  has  long 
since  passed  the  experimental  stages," 
the  Interstate  Commerce  Commission 
has  issued  final  orders  to  49  of  the 
more  important  railroads  to  install 
automatic  train-control  devices  on 
about  5,000  miles  of  their  lines  before 
Jan.  1,  1925.  It  is  estimated  that  the 
cost  of  equipping  with  one  of  the  de- 
vices that  has  been  tried,  the  way  and 
rolling  stock  of  a  single-track  railroad 
would  be  about  $1,500  a  mile. 

Although  it  is  contemplated  that  the 
roads  will  offer  no  further  opposition 
to  this  step,  it  is  improbable  that  any 
immediate  action  will  be  taken  toward 
compliance  with  the  order.  Indications 
are  that  the  railroads  will  carry  on  ex- 
periments on  their  own  account  to  de- 
termine more  accurately  some  of  the 
economic  factors  involved. 


Appoint  Commission  for 

Chicago  Harbor  Project 

An  interstate  commission  to  in- 
vestigate the  feasibility  of  the  proj- 
ect for  a  new  lake-front  port  in 
the  Chicago  district  to  be  known 
as  Illiana,  as  the  Illinois-Indiana 
state  line,  has  been  appointed  under 
joint  acts  of  the  two  state  legisla- 
tures. The  chairman  is  Walter  J. 
Riley,  president  of  the  O.  F.  Jor- 
dan Co.,  East  Chicago,  Ind.  Col.  C. 
McD.  Townsend,  U.  S.  A.,  repre- 
sents the  United  States  on  the 
commission.  Mr.  Riley  and  E.  R. 
Erskine,  president  of  the  Stude- 
baker  Corp.,  South  Bend,  Ind.,  rep- 
resent Indiana;  and  Illinois  is  rep- 
resented by  C.  R.  Miller,  state  di- 
rector of  public  works,  and  W.  L. 
Sackett,  state  superintendent  of 
waterways,  Springfield,  III.  The 
Illiana  harbor  project  originated 
largely  with  Col.  W.  V.  Judson, 
U.  S.  A.,  and  was  described  in 
Engineering  News-Record  of  Jan. 
2n,  1921,  page  120,  and  July  28, 
1921,  pages   120   and   166. 


The  Engineer  in 
Public  Life 

H.  M.  HUNTINGTON 

The  Board  of  Equalization  and  Pub- 
lic Service  Commission  is  one  of  the 
departments  recently  created  by  the 
state  legislature  of  Wyoming.  This 
board  has  to  do  with  tax  rates,  such 
rates  as  are  established  by  lai-ge  cor- 
porations, and  many  other  commercial 
and  economic  problems.  Wyoming  has 
selected  an  engi- 
neer on  this  board, 
H.  M.  Huntington, 
who  was  appointed 
when  the  board 
was  organized.  Mr. 
Huntington  began 
his  engineering 
career  with  the 
Chicago,  Burling- 
ton &  Quincy  R.R. 
32  years  ago.  He 
has  been  in  contin- 
uous practice  ever 
since,  his  experi- 
ence including  serv- 
ice with  the  U.  S. 
Geological  Survey  and  the  U.  S.  Gen- 
eral Land  Office.  He  was  county 
engineer  of  Sheridan  County,  Wyom- 
ing, for  three  terms,  city  engineer  of 
Sheridan  and  chief  and  consulting 
engineer  for  the  Sheridan  waterworks. 
Some  years  ago  Mi\  Huntington 
studied  law  but  discontinued  it  just 
before  taking  his  final  examinations 
to  be  admitted  to  the  bar.  He  was 
elected  to  the  Tenth  Legislature  of  Wy- 
oming where  he  exerted  much  influ- 
ence in  matters  pertaining  to  irriga- 
tion and  engineering   in  general. 

Mr.  Huntington  was  horn  at  Niles, 
Mich.,  in  1869.  He  went  to  Wyoming 
forty  years  ago.  He  resigned  his  posi- 
tion as  city  engineer  of  Sheridan  to 
accept  his  present  position  on  the  State 
Board  of  Equalization  in  1919  and  was 
reappointed  in  1921  for  a  six-year 
term. 


Ketchum  Named  Engineering 
Dean  at  University  of  Illinois 

Prof.  Milo  S.  Ketchum,  nead  of  the 
department  of  civil  engineering  at  the 
University  of  Pennsylvania  since  1919, 
has  been  appointed  dean  of  the  college 
of  engineering.  University  of  Illinois, 
where  he  will  assume  his  new  duties 
Sept.  1.  Prof.  Ketchum  is  50  years  old 
and  has  had  a  wide 
experience  both  as 
an  educator  and  a 
consulting  engineer 
since  his  gradua- 
tion from  Illinois 
in  1895.  He  served 
as  dean  of  the  col- 
lege of  engineering 
at  the  University 
of  Colorado  for  a 
number  of  years 
and  was  in  charge, 
during  the  war,  of 
the  construction  of 
important  explosive 
plants  at  Nitro,  W.  Va.  In  1903-04  he 
held  the  position  of  contract  manager 
\vith  the  American  Bridge  Co.,  in 
charge  of  the  Kansas  City,  Mo.,  ofl^ce. 
His  professional  work  includes  a  wide 
variety  of  engagements  on  structural 
and  irrigation  problems  and  he  is  well- 
known  as  the  author  of  a  number  of 
books  dealing  with  the  design  of  steel 
mill  buildings,  highway  bridges,  grain 
elevators  and  mine  structures. 

An  extended  biographical  sketch  of 
Prof.  Ketchum  appeared  in  Enc/hieer- 
ing  News-  Record  of  Sept.  25,  1919,  p. 
632,  at  the  time  of  his  appointment  to 
the  University  of  Pennsylvania. 


Urge  $74,000,000  Bond  Issue  for 
St.  Louis  Public  Works 

The  General  Council  on  Civic  Needs 
of  St.  Louis,  Mo.,  made  up  of  208  rep- 
resentatives of  70  civic  organizations, 
has  announced  its  recommendations  as 
to  items  to  be  included  in  a  proposal 
for  a  bond  issue  for  municipal  improve- 
ments to  be  presented  for  vote  during 
the  coming  autumn.  A  feature  of  the 
report  is  the  statement  that  the  sup- 
port of  the  council  is  contingent  on  the 
appointment  of  a  representative  bond 
■supervisory  committee  to  co-opei-ate 
with  the  municipal  authorities  in  the 
prosecution  of  the  work. 

The  items  enumerated  by  the  council 
ai'e: 

Hospitals,  institutions,  health $5,000,000 

Complete  sewer  and  sanitation  program  20,000.000 
NeiRhborhood  playfirounda  and  recre- 

„a''",n 4.000,000 

Complete  major  strref  plan 1 7,250,000 

Pa%'inK  pxistinK  ihorniiEhfares 2.800.000 

Grade  ero.ssing  elimination  and  viaduct,s  1.600.000 
Mnniripal  heatinc.  lichtinR  and  niecb- 

aniral  plant 1.000,000 

Fire  Deyartment  equipment 400.000 

Civie  liuildinK 4,000.000 

City  marlieLs 1.250.000 

Memorial  plaza  and  sites  for  memorial 

and  civie  buildings 5,000.000 

$62,300,000 
V,  ttter  works *I2, 000.000 

Total $74,300,000 

*  Wafenvorks  proj'cets  are  financed  independently 
of  other  municipal  institutions. 


Harding  Signs  New  York  Port  Bill 

President  Harding  has  signed  the 
bill  approving  the  plans  for  the  devel- 
opment of  the  port  of  New  York  as 
adopted  by  the  New  York  Port  Author- 
ity, a  board  operating  under  the  joint 
auspices  of  the  states  of  New  York 
and  New  Jersey. 
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Study  Truck  Transport 

A  study  of  bus  and  truck  trans- 
portation on  ft'deral-aid  hiffhways 
is  being  made  by  the  L'.  S.  Bureau 
of  Public  Koads.  The  work  is  un- 
der the  immediate  direction  of  Ma- 
jor I.  C.  MoUer,  who  has  estab- 
lished temporary  headquarters  at 
Boston  so  as  to  gather  data  as  to 
this  situation  in  New  England. 
Questionnaires  are  being  sent  out 
with  the  idea  of  obtaining  full  in- 
formation as  to  the  distance  cov- 
ered  by   these  operations. 


Paris-Orleans  Ry.  To  Electrify 
Line  from  Paris  to  Vierzon 

According  to  recent  dispatches,  the 
Paris-Orleans  Ry.,  one  of  the  six  great 
systems  of  France,  has  placed  an 
$8,000,000  contract  for  80  freight  loco- 
motives and  80  heavy  high-speed  passen- 
ger motor-cars.  This  equipment  will  be 
furnished  by  a  group  of  French  man- 
ufacturers headed  by  the  Compagnie 
Fran?aise  Thomson-Houston,  represen- 
tatives in  France  for  the  International 
General  Electric  Co.  Although  the 
larger  part  of  the  order  will  be  manu- 
factured in  France,  considerable  quan- 
tities of  material  of  American  manufac- 
ture will,  it  is  understood,  also  be  re- 
quired. 

The  engines  will  be  used  on  an  ex- 
tension of  the  original  electricification 
made  a  quarter  of  a  century  ago.  The 
motor-cars  will  replace  and  extend  the 
present  suburban  steam  service  out  of 
Paris. 

After  a  study  of  European  and  Amer- 
ican experience  the  P-0  Ry.  has  adopted 
a  program  for  electrification  based  on 
the  1,500-volt,  d.c.  system.  The  first 
part  of  the  new  1,.500-volt  section  will 
cover  125  miles  of  dense  main-line  traf- 
fic between  Paris  and  Vierzon.  The 
high  speed  through  passenger  service 
from  Paris  to  Vierzon  on  the  way  to 
southern  France  will  be  served  by  1,500- 
volt  d.c.  locomotives  weighing  250,000 
lb.  each  and  capable  of  running  regular 
speeds  between  80  and  85  m.p.h..  Al- 
though these  machines  are  not  included 
in  the  contracts  thus  far  awarded, 
the  railway  company  is  expected  to  an- 
nounce the  placing  of  this  business  at 
an  early  date,  and  to  give  consideration 
to  the  purchase  of  large  numbers  of 
additional  locomotives  for  use  on  the 
2,000  miles  of  its  system  in  the  cen- 
tral plateau  region. 

Louisville  Seeks  Power  Permit 

The  city  of  Louisville,  Ky.,  has  ap- 
plied to  the  Federal  Power  Commission 
for  a  preliminary  permit  covering  a 
I'owcr  development  at  the  United  States 
dam  in  the  Ohio  River  at  the  Falls  of 
Louisville.  The  dam  and  the  lock  at 
that  point  have  been  recommended  for 
reconstruction.  Primary  power  to  the 
extent  of  28,000  hp.  would  be  available 
at  that  point,  it  is  estimated.  The  city 
plans,  however,  to  install  equipment 
capable  of  generating  50,000  hp. 

Record  June  Rainfall  at  New  York 

June  rainfall  at  New  York  City 
totalled  7.86  in.,  compared  with  7.70 
for  June,  1887,  the  highest  previous 
record  for  51  years  since  the  local 
office  of  the  United  States  Weather 
Bureau  was  established. 


I  Suspension  Bridge  Proposed  for 

San  Francisco  Bay  District 

At  a  recent  hearing  before  a  board 
of  army  engineers  in  San  Francisco  a 
proposal  was  made  to  cross  the  bay  at 
Carquinez  Straits  -ivith  a  3,000-ft.  sus- 
pension bridge  with  a  1,500-ft.  central 
span.  It  is  understood  that  the  bridge, 
if  constructed,  would  be  used  by  a  local 
transit  company. 

N.  P.  Lewis  Working  on  City  Plan 

'  Program  for  Boston 

As  consultant  to  the  City  Planning 
Board  of  Boston,  Nelson  P.  Lewis,  con- 
sulting engineer.  New  York  City,  is 
making  a  brief  study  of  existing  con- 
ditions and  available  data  for  the  pur- 
pose of  suggesting  a  program  of  work 
to  be  carried  out  to  reach  the  re- 
sults desired.  He  will  also  suggest 
what  use  could  profitably  be  made  of 
existing  agencies  and  what  work  could 
best  be  carried  out  under  the  imme- 
diate  direction   of  the   board. 

Bids  Asked  for  New  Aqueduct 

for  District  of  Columbia 

With  $2,950,000  made  available  in 
the  District  of  Columbia  appropriation 
bill  to  be  applied  on  the  construction 
of  a  concrete  conduit  from  Great  Falls 
on  the  Potomac  to  Washington,  the 
District  engineer  has'  advertised  for 
bids,  to  be  opened  July  17,  for  the  con- 
struction of  that  portion  of  the  conduit 
between  Great  Falls  and  the  District 
line.  The  entire  project  includes  also 
additional  filters,  a  pumping  station, 
and  two  reservoirs. 


Organize  $1,000,000  Firm  To 
Handle  Ohio  River  Traffic 

Formation  of  the  Inland  Waterways 
Co.,  capitalized  at  $1,000,000  toi  build 
an  extensive  system  of  docks  on  the 
Ohio  river  at  Louisville,  Ky.,  and  Jef- 
fersonville,  Ind.,  and  the  lease  to  the 
company  of  the  necessary  waterfront 
lands  by  the  city  of  Louisville  has 
been  announced. 

The  docks  at  Louisville  and  Jeffer- 
sonville,  on  which  work  will  be  begun 
this  summer  are  expected  to  open  up 
possibilities  of  freight  transportation 
on  the  Ohio  river  which  hitherto  have 
been  impracticable,  lacking  an  actual 
connection  between  the  river  barges, 
the  railroads  and  the  traction  systems. 
The  Interstate  Public  Service  Co.  which 
operates  and  connects  with  an  exten- 
sive system  of  electric  railway  lines 
will  consti-uct  the  docking  system  on 
the  Indiana  side  of  the  river"  and  will 
conduct  operations  there.  This  com- 
pany has  held  options  for  some  time 
on  a  great  deal  of  the  Ohio  river  front 
at  Joffersonville.  The  new  docks  on 
the  Kentucky  and  Indiana  side  will 
have  direct  connection  with  both  rail- 
road and  traction  lines. 

The  Inland  company  plans  to  float 
much  heavy  freight  do^vn  the  Ohio 
river  from  Pittsburgh,  and  to  extend 
its  operations  do\vn  the  river  from 
Louisville  as  soon  as  the  government 
locks  are  completed.  In  this  way  prac- 
tically all-year  operation  will  "be  as- 
sured. 

The  directors  of  the  new  company 
are  James  P.  Bames  of  the  Louisville 
Ry.  Co.,  D.  B.  G.  Rose,  Patrick  Cal- 
houn. Jr.,  Churchill  Humphrey,  Sevier 
Bonnie,  James  C.  Willson,  and  Harry 
Reid. 


A.  S.  Baldwin 

Archibald  Stuart  Baldwin,  for  sev- 
eral years  chief  engineer  of  the  Illi- 
nois Central  R.R.  and  later  vice-presi- 
dent of  that  road,  died  suddenly  on 
June  27  while  on  a  train  from  New 
York  to  Chicago.  Mr.  Baldwin  was 
born  at  Winchester;  Va.,  Sept.  28, 
18  6  1,  and  was 
educated  at  the 
Shenandoah  Valley 
Academy,  Winches- 
ter, and  Staunton 
Military  Academy, 
Staunton,  Va. 

He    began    his 
railway    career    in 
1879    as    an    axe- 
man on  the   Rich- 
mond &  Allegheny 
R.R.   (now  part  of 
the    Chesapeake    & 
OhioRy.)  but  later 
went    to    the    Iron 
&    Steel     Works 
Association    of    Virginia    as    assistant 
engineer  and  then  chief  engineer.     He 
returned  to   railway   work   in    1882   as 
assistant  engineer  on  the  Philadelphia 
extension  of  the  Baltimore  &  Ohio  R.R. 
and  in  1885-1886  was  principal  assist- 
ant engineer  on  the  Chicago,  Milwau- 
kee  &   St.    Paul    Ry.    bridge   over  the 
Missouri  at  Kansas  City.     In  1887  he 
became   an    assistant   engineer   on    the 
Louisville  &  Nashville  R.R.,  where  he 
remained  until  1907,  when  he  was  ap- 
pointed principal  assistant  engineer  of 
of  the  Illinois  Central  R.R.     In  a  short 
time  he  was  made  engineer  of  construc- 
tion and  in  1905  became  chief  engineer. 
This   position   Mr.    Baldwin   retained 
until    1918   when   he  was   promoted   to 
be  a  vice-president  of  the  Illinois  Cen- 
tral R.R.  Co.,  and  in  1920  he  was  ap- 
pointed vice-president  in  charge  of  the 
Chicago  terminal  improvement  and  val- 
uation.   In  this  last  position  he  had  su- 
pervision   over  two   exceptionally   im- 
portant engineering  projects:      (1)  Re- 
vision of  the  complicated  passenger  and 
freight  terminal  facilities;     (2)  electri- 
fication  of  suburban    service   and  ulti- 
mately of  main  line  and  switching  serv- 
ice also.     He  had  attended  the   Inter- 
national Railway  Congress  at  Rome  in 
April  and  afterwards  spent  some  time 
investigating  European  practice  in  rail- 
way electrification. 

Mr.  Baldwin  was  notable  for  his  en- 
gineering skill,  his  executive  ability 
and  his  pleasing  and  courteous  person- 
ality. He  was  a  member  of  the  Amer- 
ican Society  of  Civil  Engineers  and 
past  president  of  the  American  Rail- 
way Engineering  Association  (1917) 
and  the  Western  Society  of  Engineers 
(1919).  An  appreciative  biography  of 
Mr.  Baldwin  by  the  late  Isham  Ran- 
dolph appeared  in  Engineering  News 
of  Feb.   17,   1917,  p.  271. 


Am.  Soc.  C.  E.  Directors  Estab- 
lished Quarterly  Meetings 

In  the  editorial  in  Engineering  News- 
Record,  June  29,  p.  1063,  it  is  stated 
that  the  new  constitution  of  the  Ameri- 
can Society  of  Civil  Engineers  pre- 
scribes the  quarterly  meetings  of  the 
society.  This  is  not  correct.  The  new 
constitution  makes  no  provision  as  to 
meetings  of  the  society  different  from 
the  old  constitution.  The  addition  of 
spring  and  fall  society  meetings  was 
approved  by  the  Board  of  Direction  at 
its  meeting  last  January. 
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William  Gushing  Edes 

William  Gushing  Edes,  former  chair- 
man of  the  Alaskan  Engineering  Com- 
mission, whose  death  on  May  25  was 
noted  in  Engineering  News-Record, 
June  8,  p.  975,  was  one  of  the  best 
known  and  most  successful  railroad  lo- 
cation engineers  in  the  West,  having 
■devoted  a  long  and  active  lifetime  to 
this  branch  of  engineering.  He  was 
born  at  Bolton,  Mass.,  in  1856;  grad- 
uated from  Massachusetts  Institute  of 
Technology  with  the  class  of  1876  and 
after  practising  his  profession  in  Mas- 
sachusetts for  a  few  years  went  to 
California  in  the  late  seventies.  En- 
tering the  employ  of  the  Southern  Pa- 
cific R.  R.  he  was  identified  with  th..' 
location  and  construction  of  many  of 
the  main  and  branch  lines  built  by 
that  company.  Among  other  work  he 
was  associated  with  William  Hood, 
chief  engineer  of  the  Southern  Pacific, 
in  the  location  of  that  company's  main 
line  through  Arizona,  New  Me.xico  and 
Texas.  Later  he  had  charge  of  loca- 
tion of  parts  of  the  Southern  Pacific's 
coast  route,  relocation  of  the  main  line 
in  Nevada  and  the  location  of  difficult 
sections  of  the  Central  Pacific  route 
over  the  Sierra  Nevada  Mountains. 

Located  Difficult  Route 

For  four  years  he  was  associated 
with  W.  B.  Storey  as  assistant  chief 
engineer  of  San  Francisco  and  San 
Joaquin  Valley  R.  R.  between  Rich- 
mond and  Bakersfield,  now  a  divison 
of  the  Santa  Fe  system.  When  the 
Southern  Pacific  and  the  Santa  Fe  de- 
cided to  join  in  the  construction  of  a 
single  line  that  would  tap  the  rich  tim- 
ber country  along  the  northern  Cali- 
fornia coast,  the  combination  came 
about  primarily  because  of  the  ex- 
pense of  building  a  suitable  line  for 
more  than  100  miles  in  the  canyon  of 
the  Eel  River.  This  route  is  said  to 
have  been  one  of  the  most  difficult 
pieces  of  railroad  building  ever  un- 
dertaken in  this  country.  Mr.  Edes 
was  selected  to  locate  the  joint  route; 
his  location  was  adopted  and  construc- 
tion was  carried  out  under  his  super- 
vision. Mr.  Edes  was  chief  engineer 
of  this  system  which  connects  Eureka 
with  San  Francisco  from  1907  to  1914. 

In  May  of  1914  he  was  selected  by 
President  Wilson  as  chairman  of  the 
Alaskan  Engineering  Commission.  He 
established  headquarters  at  Anchor- 
age, Alaska,  and  after  considering 
three  routes  for  the  railroad  to  the  in- 
terior selected  the  one  that  he  believed 
to  be  the  most  practical  at  a  prelim- 
inary cost  of  slightly  over  half  the 
amount  appropriated  for  that  work. 
Subsequent  to  the  location  phase  of  the 
Alaskan  work  he  divided  his  time  be- 
tween Alaska  and  Washington,  his 
presence  being  required  by  various 
Senate  committees.  When  the  other 
two  members  of  the  commission  re- 
signed, one  to  become  Governor  of 
Alaska  and  the  other  to  enlist  in  the 
World  War,  Mr.  Edes  was  in  full 
charge  of  and  responsible  for  all  the 
activities  of  the  Alaskan  project.  After 
five  years  of  service  on  the  commis- 
sion and  with  the  project  well  along 
toward  completion,  he  resigned  in  De- 
cember, 1919,  to  take  a  much  needed 
rest.  From  that  time  until  his  death 
he  made  his  home  in  California,  de- 
voting his  attention  from  time  to  time 
to  railroad  engineerirg  problems  _  on 
which  he  was   called  into  consultation. 


Progress  on  Coastal  Plain  Bridge     Construction  Council  Board  Meets 


Progress  on  the  construction  of  the 
Santee  River  (South  Carolina)  bridge 
which,  when  completed,  will  be  one  of 
the  longest  county  bridges  in  the  South, 
is  indicated  in  the  accompanying  view. 
The  project  -is  part  of  a  recently-in- 
augurated and  long-needed  develop- 
ment for  bridging  the  swamp  lands  of 


BRIDGE  AND  PILL  CR'  i.S.SIXG 
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the  Coastal  Plain.  The  Santee  River 
bridge  is  a  joint  undertaking  of  Wil- 
liamsburg, Berkeley  and  Charleston 
Counties.  The  RoUin  Construction 
Corp.,  New  York  City,  is  doing  the 
work  at  a  cost  of  about  $800,000.  De- 
sign features  of  the  bridge  and  inci- 
dental construction  were  described  in 
Engineering  News-Record,  Nov.  3, 
19il,  p.  725. 

Study  Bridge  Fire  Protection 

The  U.  S.  Bureau  of  Public  Roads 
announces  that  a  committee  composed 
of  a  representative  of  the  bureau,  and 
representatives  of  the  National  Board 
of  Fire  Underwriters,  lumber  and  creo- 
sote industries,  and  Engineering  News- 
Record  is  investigating-  the  subject  of 
the  destruction  of  steel  bridges  by  fire 
and  the  be-st  means  of  protection.  This 
is  in  line  with  the  campaign  to  prevent 
fires  caused  by  the  careless  throwing 
of  cigars  or  cigarettes  when  lighted 
while  crossing  a  bridge  with  a  wooden 
floor.  Many  such  fires  are  started  in 
this  way  the  lineman  says,  but  most  of 
them  are  put  out  with  small  damage. 
Heat  from  a  burning  floor  sometimes 
causes  the  destruction  of  the  whole 
bridge  by  softening  the  metal  near  it, 
and  the  breaking  of  one  weakened  part 
will  cause  the  whole  span  to  drop  into 
the  river.  On  some  large  bridges  a 
watchman  is  kept  to  guard  against  this 
danger  and  in  a  dry  season  fires  have 
been  known  to  occur  almost  daily.  An- 
nouncement of  the  formation  of  the  in- 
vestigating committee  was  made  in 
Engineering  News-Record  of  Dec.  29, 
p.  1078.  The  work  is  nearing  com- 
oletion. 


In  conformity  with  the  resolution 
passed  at  the  organizing  meeting  of 
the  American  Construction  Council  in 
Washington  last  week,  the  Board  of 
Governors  (which  is  the  new  name 
adopted  for  the  council's  executive 
board)  met  at  the  home  of  the  presi- 
dent, Franklin  D.  Roosevelt,  in  New 
York,  on  June  23.  Plans  for  the  coun- 
cil's initial  work  were  discussed,  four 
lines  of  action  determined  upon,  and 
an  executive  committee,  composed  of 
one  representative  from  each  of  the 
eleven  groups  in  the  council,  was 
appointed. 

The  work  to  be  undertaken  imme- 
diately concerns  the  lessening  of  unem- 
ployment in  th.e  industry  and  the 
lengthening  of  the  construction  season; 
the  promotion  of  the  establishment  of 
apprenticeship  systems  for  building 
mechanics;  the  formulation  of  a  code 
of  ethics  and  of  standards  of  procedure 
covering  all  branches  of  the  industry, 
and  a  study  having  in  view  the  deter- 
mination of  the  best  way  of  collecting 
statistics  gathered  by  the  various  asso- 
ciations and  societies. 

The  executive  committee,  which  is  to 
function  between  the  meetings  of  the 
Board  of  Governors,  is  as  follows: 

Architects,  D.  Knickerbacker  Boyd, 
Philadelphia;  engineers,  Charles  F. 
Loweth,  Chicago;  general  contractors, 
Noble  Foster  Hoggson,  New  York;  sub- 
contractors, Oscar  A.  Reum,  Chicago'; 
construction  labor,  John  Donlin,  Wash- 
ington; material  and  equipment  manu- 
facturers, William  M.  Ritter,  Colum- 
bus; material  and  equipment  dealers, 
M.  T.  Bannigan,  Utica;  bankers,  bond 
and  insurance  interests,  Willis  H. 
Booth,  New  York;  railroad  and  public 
utilities,  Francis  Blossom,  New  York; 
federal  state,  county  and  municipal 
officials,  J.  M.  Cries,  Washington; 
builders  exchanges  and  building  trades 
employers  associations,  Walter  Klie, 
Cleveland. 


Lower  Postage  for  Publications 
Proposed  in  Bill 

Reduction  of  second-class  postage 
rates,  originally  imposed  as  war  taxes, 
is  provided  for  in  a  bill  introduced  in 
the  House  of  Representatives  June  9  by 
M.  Clyde  Kelly,  of  Pennsylvania.  The 
proposed  measure  retains  the  zone  sys- 
tem and  even  with  the  reductions  gives 
the  government  175  per  cent  more  than 
the  pre-war  rates.  The  present  postage 
rates  on  Engineering  News-Record  and 
other  publications  are  325  per  cent 
higher  than  the  rates  before  the  war. 
Hearings  on  the  measure  will  soon  be 
held. 

"The  newspapers,"  said  Mr.  Kelly,  in 
support  of  the  lower  rates,  "are  infor- 
mation highways  just  as  essential  to 
the  business  prosperity  of  this  country 
as  the  highways  and  waterways.  It  is 
a  common-sense  policy  to  give  them 
advantageous  rates  in  the  mail." 


Get  Oil  from  Tar  Sands 

The  Mi-Murray  .'^sphaltum  &  Oil  Co., 
Ltd.  of  Petrolia,  Ontario,  Canada,  has 
been  gi-anted  concessions  by  the  Domin- 
ion Government  and  has  perfected  a 
process  for  seperating  oil  from  the  tar 
sands  at  Fort  McMurray,  Alberta. 
Nineteen  hundred  acres  have  been 
leased  to  the  company  by  the  federal 
government  and  it  is  planned  to  spend 
$250,000  on  initial  operations. 
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Want  License  Law  Administered 
by  Enj>;ineers,  Not  Educators 

Envmett  U.  McFall,  an  Indianapolis 
engineer,  laid  before  the  Scientech 
Club  at  a  recent  nieetinj?  a  resolution 
expressing  dissatisfaction  with  the  ■h'ay 
the  state  board  for  the  registration  of 
professional  engineers  and  land  sur- 
veyors is  administering  the  law.  The 
resolution,  which  was  referred  to  the 
club's  executive  committee,  read  as 
follows: 

"We  believe  the  general  dissatisfac- 
tion with  the  law  for  registration  of 
professional  engineers  and  land  sur- 
veyors is  due  to  the  way  in  which  the 
law  is  administered  rather  than  to  any 
defects  in  the  law  itself  and  we  recom- 
mend the  law  be  administered  by  a 
board  composed  of  practical  men  in 
active  practice  and  that  no  member  of 
the  board  be  connected  with  any  educf 
tional   institution." 

Prof.  R.  L.  MicCormick  of  Rose  Poly- 
technic Institute,  is  chairman  of  the 
board.  Organized  engineers  and  the 
board  have  been  in  dispute  over  the 
admission  of  a  number  of  applicants 
for  state  license.  The  engineers,  it 
was  said  at  the  club  meeting,  believe 
the  board  has  been  too  theoretical  in 
its  application  of  the  law  and  is  ban-ing 
some  from  receiving  Indiana  licenses 
who  should  receive  them. 


Ask  Bid  for  6-Mile  Moffat  Tunnel 

Rapid  progress  has  been  made  on  the 
preliminaries  for  the  si.x-mile  Moffat 
tunnel  under  James  Peak  to  reduce  the 
grades  and  summit  elevation  on  the 
Denver  &  Salt  Lake  R.R.,  as  described 
in  Engineering  News-Record  of  May 
18,  pp.  811  and  836.  The  commission 
has  been  appointed  by  the  governor, 
organization  of  the  Tunnel  District  has 
been  perfected,  preliminary  engineer 
ing  work  completed,  and  plans  pre- 
pared. It  is  expected  that  construction 
contracts  will  be  let  by  Sept.  1,  which 
will  give  time  to  install  the  plant  and 
camps  and  start  the  headings  so  as  to 
have  the  work  underground  before 
severe  winter  conditions  set  in  at  the 
9,000  ft.  elevation  of  the  tunnel. 

W.  P.  Robinson  is  president  of  the 
Moffat  Tunnel  Commission,  which  has 
offices  in  the  state  capitol  building  at 
Denver.  L.  D.  Blauvelt,  chief  engi- 
neer of  the  Commission,  has  been  in- 
terested in  the  development  of  this 
project  for  several  years. 


recent  meeting  held  in  Little  Rock 
listened  to  addresses  on  the  Salt  Lake 
^■""vention  and  on  the  work  done  along 
the  Mississippi  levees  in  Arkansas  by 
!•.  J.  Herring  and  L.  R.  Parmolee,  re- 
spectively. After  the  luncheon  meeting, 
an  inspection  was  made  of  the  Broad- 
way bridge  across  the  Arkansas  River. 


Personal  Notes 


Engineer  Registration  Board  in 

South  Carolina  Organized 

The  South  Carolina  State  Board  of 
Engineering  Examiners  has  organized 
as  follows:  G.  E.  Shand,  Columbia, 
chairman;  L.  S.  LeTellier,  Charleston, 
vice-chairman;  and  T.  Keith  Legare, 
Columbia,  secretary.  The  board  will 
soon  have  made  copies  of  the  legisla- 
tive act  providing  for  the  registration 
of  engineers  and  land  surveyors  and 
will  have  printed  necessary  application 
blanks.  The  other  members  of  the 
board  are:  W.  S.  Tomlinson,  city  engi- 
neer, Columbia;  and  George  Wrigley, 
Greenville. 


Committee  Studying  Design 

of  Dirigible  ZRl 

Review  of  the  design  of  the  U.  S. 
Navy  dirigible  airship  ZRl  by  a  special 
engineering  committee  has  been  under- 
taken at  the  request  of  Rear-Admiral 
W.  A.  Moffett,  chief  of  naval  aviation. 
The  committee  consists  of  Henry  Gold- 
mark,  consulting  engineer,  New  York 
chairman;  Prof.  Wm.  Hovgaard,  pro- 
fessor of  naval  architecture  at  Massa- 
chusetts Institute  of  Technology,  Bos- 
ton; W.  Watters  Pagon,  consulting  engi- 
neer, Baltimore;  Dr.  L.  B.  Tuckerman, 
Bureau  of  Standards;  and  Dr.  M.  Munk, 
Aational  Advisory  Committee  for  Aero- 
nautics. 


Engineering  Societies 


New  Jersey  Engineers  License 

Now  Required 

Acting  under  the  engineers  license 
law  passed  at  the  last  session  of  the 
Legislature,  the  New  Jersey  State 
Board  of  Professional  Engineers  and 
Land  Surveyors,  with  offices  in  Jersey 
City,  is  now  receiving  applications  from 
those  desirous  of  practising  profes- 
sional engineering  and  land  surveying 
m  New  Jersey.  A  fee  of  $2,5  must 
accompany  an  application  to  engage  in 
either  of  these  professions  and  for 
those  wshing  a  license  for  both  a  fee 
of  $35  is  charged. 


Calendai 


Annual   MFctings 


XRW  EXaL.\.\Tn  WATER  WORKS 
^n,w'■^■''^"l^'■  «°^'<'":  Annual 
Sept    12-'l5'         "'    '^'''"'"■■'''    Mass.. 


Bill  Proposes  Postal  Engineer 
for  New  York  City 

A  bill  to  reorganize  and  improve  the 
postal  service  of  New  York  City 
through  engineering  advice  by  consol- 
idating the  various  separate  postoffices 
and  postal  districts  into  one  district 
with  five  sub-divisions  similar  to  the 
five  boroughs  has  been  introduced  in 
the  House  by  Representative  Rossdale. 
of  New  York. 

The  bill  proposes  that  the  Postmas- 
ter-General appoint  a  qualified  postal 
engineer  and  two  assistant  postal  en- 
gineers to  maintain  efficiency  and  gen- 
erally improve  the  service. 


The  American  Ceramic  Society  will 
Aui  '\%  ,q"'"-'"?'  .'^-^^•"'•sion  meeting 
Aug.  13-19  inclusive.  Cities  to  be 
vasited  include  Rochester,  Montreal, 
Ottawa,  Kingston  Toronto,  Hamilton. 
Niagara  Falls,  and  Buffalo. 

vJi*""   ^"S.i"*'^'"'*'   Society   of   Pennsyl- 

I     .  j^^    'ts    recent    annual     meetins 

elected  the  following  offcers:  Theodo"! 

15..  beelye,  of  Gannett,  Seelye  &  Flem- 

RfheHP'"w"''M*=  'i'"^*  vice-president. 
Robert  W.  Moorehoad;  second  vice- 
president,  William  Brown-  secretai^ 
Howard  E.  Moses;  treasu?eV.  Hairy  T 
Neale;  directors,  Theodore  E.  Seelye' 
Han-v  T  •  ^'"r^^p^.'J.  William  Brown,' 
Maii>     T.    Neale,    Richard    V     McKav 

B  ac?rS'  R^P '/•  ?^-  Kellogg,  Fl'anl' 
Fred  R  H«;jr  p^'/'"""''  ^^-  Masters, 
berf  L.-  ?h;^as^R^°?"Vl,'?!'°"-  ""; 
Gifford  Pinch^t   '  ^^    ^'"'''^"^-   ^"^^ 

The  Arkansas  Chapter  of  the  Ameri 
can    Association    of    Engineers    ar."s 


L.  D.  Blauvelt,  Denver,  Col., 
has  resignec  as  state  highway  engineer 
of  Colorado  in  order  to  give  all  his 
time  as  chief  engineer  of  the  Moffat 
Tunnel  Commission,  which  is  preparing 
to  let  the  contract  for  the  6-mile  tunnel 
under  James  Peak  on  the  Denver  & 
Salt  Lake  R.R.  His  successor  as  state 
highway  engineer  has  not  vet  been  an- 
nounced. 

Dr.  J.  W.  TURRENTINE.  form- 
erly director  of  the  experimental  kelp- 
potash  plant  of  the  U.  S.  Department 
of  Agriculture  at  Summerland,  Cal 
has  obtained  furlough  from  the  Depart- 
ment for  a  period  of  six  months 
to  act  as  consulting  chemist  for  the 
U.  S.  Kelp  Products  Corp.,  the  newly 
organized  concern  which  has  purchased 
the  government's  Summerland  plant 
and  IS  now  proceeding  with  the  manu- 
lacture  of  kelp  products. 

Frederick  E.  Bankwits, 
tormerly  managing  engineer  of  the 
i"  letcher-Thompson  Co.,  Inc.,  industrial 
engineers  of  Bridgeport,  Conn.,  has  been 
chosen  vice-president  of  the  Seward 
Wire  Co.,  of  Parkersburg,  W.  Va.,  a 
new  concern  which  will  manufacture 
^    rubber  covered  insulated  wire. 

A.  F.  Schramm,  civil  engineer  of 
Roswell,  N.  M.,  has  accepted  the  posi- 
U""  ,  ,??'^®  engineer  with  the  Western 
Metal  Mfg.  Co.,  El  Paso,  Texas. 

Lyman  P.  H  a  p  g  o  o  d,  superin- 
tendent of  the  Jamestown,  N  Y 
Water  and  Light  Board  for  the  past 
ten  years,  has  resigned.  He  will  be  re- 
tained by  the  local  municipal  board  as 
chief  consulting  engineer.  M  e  L  v  I  n 
O.  S  w  A  N  s  o  N,  who  has  been  a  de- 
partment engineer  for  the  past  two 
years  will  succeed  Mr.  Hapgood. 

R.  E.  Spear,  city  engineer  and 
assistant  city  manager  of  Ambridge 
Pa.,  has  resigned.  ' 

A.  GovETTE  has  been  appointed 
superintendent  of  roads  for  the  city  of 
Longuille,    Que. 

C.    J.    C  o  R  o  c  A  N    has   been    named 
superintendent  of  the  St.  Helena,  Cal 
municipal    water   works,   recently    pur- 
chased   by   the    city    for    $60,000"      Im- 
provements costing  $10,000  are  planned. 

E.  J.  Plato  has  been  named  pur- 
chasing agent  for  the  citv  of  Sacra- 
mento. Cal..  succeeding  J.  J.  Haley 
who  resigned  to  accept  a  position  with 
the  state  department  of  engineering. 

Edgar  S.  Closson.  general  su- 
pervisor of  bridges  and  structures 
New  Jersey  State  Highway  Depart- 
ment, has  become  associated  with  the 
Lynch  Construction  Co.,  Inc.,  New 
York  City,  as  assistant  to  the  president 
and  will  be  in  charge  of  construction 
work  of  the  company.     He  was  form- 
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erly  chief  engineer  of  the  Lock  Joint 
Pipe  Co.,  Ampere,  N.  J.,  and  in  1918-19 
served  as  resident  representative, 
United  States  Shipping  Board,  Emerg- 
ency Fleet  Corp.,  stationed  at  Mobile, 
Ala.,  in  charge  of  all  operations  at  the 
Mobile  concrete  ship  yard. 

W.  C.  E  L  Y,  Terre  Haute,  Ind.,  who 
has  been  a  member  of  the  board  of 
managers  of  Rose  Polytechnic  Institute 
for  many  years,  has  been  chosen  presi- 
dent of  the-  board  to  succeed  William  C. 
Ball,  who  died  recently. 

Creighton  D.  Bickley  has 
been  appointed  highway  construction 
engineer  of  Essex  County,  N.  J. 

W  Y  N  K  o  o  P  K  I  E  R  s  T  E  D,  consult- 
ing hydraulic  engineer,  Kansas  City, 
Mo.,  has  associated  with  him  Henry 
A.  Stringfellow,  under  the  firm 
name  of  Kiersted  &  Stringfellow,  with 
offices  in  Kansas  City.  The  firm  will 
make  a  specialty  of  waterworks  engi- 
neering. 

Marshall  G.  Findley,  lately 
with  Villadsen  Bros.,  Inc.,  Salt  Lake 
City,  has  now  located  with  Gunvald 
Aus  Co.,  consulting  engineers.  New 
York  City. 

Lieut.  -Col.  John  P.  Hogan 
has  been  transferred  from  staff  spe- 
cialists R.  C.  to  the  engineer  O.  R.  C, 
and  assigned  to  the  staff  of  G.  H.  Q. 
Engineer  headquarters. 

James  0.  \V  a  n  z  e  r,  formerly 
an  engineer  with  the  California  State 
Highway  Commission,  has  been  elected 
to  fill  the  recently-created  position  of 
city  manager  of  Marysville,  Cal. 

Warren  C.  EARLEon  June  1 
became  head  of  the  consolidated  offices 
of  city  engineer  and  street  department, 
city  of  Pasadena.  E.  P.  Dewey, 
formerly  city  engineer  and  John 
Beyer,  formerly  superintendent  of 
streets,  remain  with  the  city,  the  former 
in  charge  of  sewage  investigations  and 
the  latter  as  assistant  street  superin- 
intendent  in  charge  of  construction. 
Mr.  Earle  has  held  the  position  of  con- 
sulting engineer  for  the  city  of  San 
Diego  since  1916,  giving  particular 
attention  to  water  rights  and  the  city's 
interests  in  utility  developments  gen- 
erally. 

Ralph  H.  Stearns  has  severed 
his  professional  connection  with  Roger 
M.  Freeman  to  accept  a  position  in  the 
hydraulic  division  of  Sanderson  & 
Porter,  consulting  engineers.  New 
York  City. 

Charles  J.  Bennett,  state 
highway  commissioner  of  Connecticut, 
received  the  honorary  degree  of  Master 
of  Arts  at  the  recent  commencement 
exercises  at  Yale  University. 

A.  B.  Neumann,  former  chief 
engineer  of  the  United  States  Steel 
Corp.  and  recently  chief  consulting  en- 
gineer for  the  Steel  and  Tube  Company 
of  America,  has  opened  offices  as  con- 
sulting engineer  in  the  Peoples  Gas 
Building,  Chicago.  Mr.  Neumann  de- 
signed and  built  the  east  works  of  the 
American  Rolling  Mills  Co.,  made  the 
layout  for  the  original  plant  of  the 
Mark  Manufacturing  Co.  in  Indiana 
Harbor,  Ind.,  and  designed  and  con- 
structed the  Pittsburgh  Steel  Products 
Co.s  prant  at  Allenport,  Pa. 
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Obituary 


Walter  L.  Hull,  city  engineer 
of  Orange,  N.  J.,  died  recently  after  a 
few  days'  illness.  Mr.  Hull  was  first  em- 
ployed by  the  Lehigh  Valley  R.R.  about 
eighteen  years  ago  and  since  then  worked 
successively  with  the  New  York  Cen- 
tral, Pennsylvania,  and  Lackawanna 
Railroads.  He  was  division  engineer 
of  the  Lackawanna  in  the  present 
grade-elevation  work  being  carried  on 
by  that  railroad  in  the  Oranges  pre- 
vious to  his  appointment  three  years 
ago  as  city  engineer  of  Orange. 

ChalesJ.  Deokman,  a  pioneer 
brick  manufacturer  of  Ohio,  died 
recently  in  Cleveland.  Mr.  Deckman 
was  one  of  the  early  manufacturers 
of  brick  and  founded  several  companies 
in  and  around  Cleveland  for  brick  man- 
ufacturing more  than  twenty  years  ago. 
He  served  for  two  years  as  president 
of  the  National  Paving  Brick  Manu- 
facturers Association  and  had  taken  a 
great  interest  in  the  development  of 
specifications  for  the  proper  construc- 
tion of  brick  street  pavements. 


Business  Notes 


Harry  M.  Wey  has  been  ap- 
pointed manager  of  the  Chicago  dis- 
trict of  the  Pittsburgh  Testing  Labora- 
tory. 

Fietz  &  Daniel  announces  its 
organization  to  design  detail  structural 
steel  and  ornamental  iron  work,  with 
offices  in  New  York  City. 

Walter  J.  Evans  has  been  ap- 
pointed manager  of  the  Philadelphia 
sales  office  of  The  Webster  Mfg.  Com- 
pany, Chicago,  111. 

The  Chicago  Bascule 
Bridge  Co.,  Chicago,  111.,  has  opened 
an  eastern  office  at  30  Church  St.,  New 
York,  and  has  appointed  J.  I.  Vincent, 
who  has  been  connected  with  bascule 
bridge  work  for  nviny  years,  as  its 
eastern  representative. 

J.  F.  Parsons,  Robert  Ed 
and  Gilbert  T.  Ed  have  formed 
a  general  contracting  partnership,  the 
company  to  be  known  as  the  Parsons- 
Ed  Co.  The  offices  of  the  new  company 
are  at  Moncton,  New  Brunswick. 

Rapp  &  DUNKEL,  structural 
engineers  of  Pittsburgh,  have  dissolved 
partnership  and  J.  Harold  Rapp  has 
organized  his  own  company.  The  com- 
pany will  furnish  designs  for  complete 
industrial  plants  and  details,  estimates, 
inspection  and  supervision  of  struc- 
tural steel  concrete  and  timber  work. 

L.  0.  Hopkins,  chief  mechanical 
engineer  of  the  Strauss  Bascule  Bridge 
Co.,  has  accepted  the  position  of  chief 
engineer  of  the  Chicago  Bascule  Bridge 
Co.  He  graduated  from  the  University 
of  Maine  in  igO.'S,  was  with  the  Ameri- 
can Bridge  Co.  for  about  five  years  and 
went  to  the  Strauss  Bascule  Bridge  Co. 
in  1912. 


Equipment  and 
Materials 

Skimmer  Scoop  Requires 

No  Outriggers 

The  Bay  City  Dredge  Works  of  Bay 
City,  Mich.,  is  putting  on  the  market 
a  new  Bay  City  skimmer  which  does 
not  require  the  use  of  outriggers.  Out- 
riggers are  furnished  on  all  machines 
as  standard  equipment  and  are  neces- 
sary for  clamshell  work,  but  where  the 
skimmer  scoop  is  used  the  outriggers 
can  be  folded  back  out  of  the  way.  An 
additional  point  in  favor  of  the  ma- 
chine is  that  it  is  equipped  with  a  sub- 
stantial brake  for  holding  the  scoop 
in  any  position  on  the  boom.  The 
skimmer   can   be   operated  with  either 


a  sihgle  or  double  line.  The  single 
line  is  used  for  fast  work  in  light  or 
easy  digging;  the  double  line  for  slow 
speed  in  heavy  work.  The  machine 
shown  can  be  converted  into  a  clam- 
shell by  removing  the  skimmer  boom 
and  putting  on  a  clamshell  boom.  It 
is  not  necessary  to  rearrange  machin- 
ery or  use  additional  drums.  The  ma- 
chine can  also  be  used  to  operate  a 
shovel  type  dipper,  block  and  hook, 
electric  magnet,  and  dragline  bucket. 

Out-of-lhe-Ordinary 
Trade  Publications 

A  reference  book  of  rules,  tables, 
charts,  and  formulas  for  determining 
the  correct  size  and  capacities  of  re- 
ducing valves  and  the  capacity  and  flow 
of  steam  in  pipes  of  diff"erent  diameters 
has  been  published  by  the  Atlas 
Valve  Co.,  Newark,  N.  J. 

An  excellent  descriptive  pamphlet 
which  also  contains  considerable  infor- 
mation of  technical  value  on  thrust 
bearings  has  been  issued  by  the 
Kingsbury  Machine  Works, 
Philadelphia,  Pa. 

As  advance  pages  of  its  forthcoming 
general  catalog,  the  Sullivan 
Machinery  Co.,  Chicago,  has 
issued  Bulletin  69-M  dealing  with 
diamond  core  drills.  The  illustrated 
description  deals  with  both  machines 
and  methods  and  ofl'ers  suggestions  on 
how  to  select  a  drilling  outfit. 

Equipment  and  methods  for  the  dis- 
tribution of  concrete  on  construction 
work  by  means  of  towers  and  chutes 
form  the  subject  of  a  ninety-page  illus- 
ti-ated  booklet  just  issued  by  the 
Insley  Manufacturing  Co. 
of  Indianapolis.  This  publication  con- 
tains much  data  of  use  to  engineer  and 
contractor  in  the  selection  and  operation 
of  concrete  plants.  Such  matters  as 
tower  height,  size  of  hoist  bucket,  size 
of  hopper,  slope  of  chutes,  and  types  of 
chutes  are  discussed  in  detail  and  de- 
scriptions, illustrated  by  photographs 
and  drawings,  are  presented  for  a 
number  of  typical  plant  installations. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Contracts  for  June  Second 
Heaviest  Since  April,  1920 

Increase  of  S3,888.0ri0  Ov»r   May.   1922 
— $;M,866.186  (Jreater  Than  Cor- 
responding Period  in  1921 

With  June's  contracts  awarded  fig- 
ures added  to  those  of  the  preceding 
five  months  a  gratifying  picture  of  con- 
struction activity  is  afforded  for  the 
fi-st  half  of  1922.  Contracts  to  the 
value  of  $779,766,747  were  placed,  an 
average  of  $130,000,000  per  month. 
The  June  total  is  1175,445,000  for 
the  United  States,  with  an  additional 
$6,897,000  for  Cajiada.  This  record 
was  exceeded  only  in  March,  1922,  when 
contracts  to  the  total  amount  of  $191,- 
782,262  were  let.  Compare  this  record 
with  other  half-years: 

1913    »329,326,302 

1920     968,685.857 

1921    581.249.777 

This  is  a  straight  money  compari- 
son, which  ignores  the  changing  value 


table  are  compiled  from  Construction 
News,  where  minimum  projects  reach 
•$25,000  each  on  public  works,  $40,000 
on  'industrial  construction  and  $150,- 
000  in  the  case  of  commercial  build- 
ings. ,  ,       .   ., 

Building  construction  throughout  the 
United  States,  during  June,  aggre- 
gated $1,972,000  less  than  in  May,  1922, 
but  increased  $27,155,000  over  June, 
1921,  and  exceeded  the  totals  for 
June,  1920,  by  $52,459,958.  Industrial 
construction  for  June,  1922,  gained 
$9,869,000  the  preceding  month  and 
$17,.")75,693  over  June,  1921,  and  was 
$16,766,500  less  than  in  June,  1920. 
June  values  for  street-and-road  con- 
tracts fell  $2,031,000  under  May,  1922, 
and  $16,519,257  below  June,  1921,  but 
were  $8,811,846  heavier  than  in  June, 
1920.  

Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 


Idle  Freight  Cars  Fewer 

Freight  car.s  idle  because  of  business 
conditions  totaled  442,252  on  June  15, 
compared  with  465,837  on  June  8  or  a 
decrease  of  23,585  cars,  according  to 
reports  just  received  from  the  railroads 
of  the  United  States  by  the  Car  Service 
Division  of  the  American  Railway  As- 
sociation. 

Of  the  total,  268,863  were  surplus 
freight  cars  in  good  repair,  which  was 
a  reduction  of  15,326  within  a  week. 
The  remaining  173,389  were  freight 
cars  in  bad  order  in  excess  of  the  nor- 
mal number  unfit  for  service. 

Surplus  coal  cars  totaled  171,832,  a 
decrease  since  June  8  of  8,999,  while 
surplus  box  cars  amounted  to  61,860  or 
a  reduction  of  3,301  within  the  same 
period.  A  decrease  of  469  cars  was 
reported  in  the  number  of  surplus  coke 
cars  within  a  week,  the  total  being 
4,430,  while  there  also  was  a  decrease 
in  the  same  period  of  178  for  stock 
cars,  the  total  being  12,909. 


Engineering  News-Record 

Construction  Cost 

Index  Number 

July,  1922    169.70 

June,  1922   1C6.62 

July,  1921   203.82 

Peak,  June,  1920 273.80 

1913     100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  is  three  points  higher  than  last  month,  due  to 
continued  stiffening  in  labor  rates  and  to  general  rises 
in  both  cement  and  lumber.  Steel  prices  are  about  the 
same  as  for  the  last  two  months,  Sl.fiO@$1.70,  Pitts- 
burgh. Average  hourly  rate  for  common  labor  is  44c. 
Thus,  general  construction  cost  is  17  per  cent  cheaper 
than  one  year  ago  and  38  per  cent  under  the  pea'k;  it 
is  (>9  per  cent  above  the  1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

June,  1922  187 

May,  1922 179 

June,  1921  117 

1913  100 

Yearly 

1921  (entire  year) 88 

1920  (entire  year) 91 

1913  100 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  187  for  the  month  of  June,  and  88  for 
the  whole  of  1921,  as  against  100  for  1913.  This  means 
that  the  actual  volume  of  construction  in  1921  (not 
the  mere  money  value  of  the  contracts  let  that  year) 
is  12  per  cent  under  the  volume  of  construction  for  1913. 
Our  monthly  volume  number,  187,  for  June,  1922,  is 
really  the  increment  of  construction,  and  indicates  the 
rate  at  which  contracts  are  being  let  as  compared  with 
1913  awards. 


of  the  construction  dollar.  Reducing 
these  figures  to  actual  volume,  by 
applying  Engineering  Neivm-Record's 
Construction  Cost  Index  Number, 
gives: 

1913      100  per  cent 

1920    116  per  cent 

1921     78  per  cent 

1922     137  vft  Cent 

The    figures    in    the    accompanying 


for  in  Construction  News,  pp.  1  to  11 
are  the  following  projects: 

A  tunnel  project  for  Moffatt  Tunnel 
District,  Denver,  Colo.,  $6,700,000. 

A  medical  school  at  Cleveland, 
Ohio,  for  Western  Reserve  University, 
$1,750,000. 

A  department  store  for  New  York 
City,  $2,000,000. 

Paving  94,000  sq.yd.,  various  streets. 
Port  Arthur,  Tex.,  $233,000. 


Of  the  2,275,596  freight  cars  on  line, 
reports  showed  332,681,  or  14.6  per 
cent,  to  be  in  need  of  repairs  on  June 
15,  compared  with  340,822,  or  15  per 
cent,  on  June  1,  a  reduction  of  8,141 
cars.  Allowing  7  per  cent  as  represent- 
ing the  normal  number  in  need  of  re- 
pairs would  leave  173,389  cars  as  the 
number  in  bad  order  and  idle  because 
of  business  conditions.  Freight  load- 
ings increased  85,444  cars  for  the  week. 


VALUE  OF  CO.XTRACTS  LET  IN  THE  UNITED  STATES  AND  CANADA  IN  JUNE, 


Waterworks 

Scwere 

Briditcs 

Excav.  and  dredging 
Streets  and  roada  . . 
Industrial  works  . . . 

Buildings 

Fed.  govemmenl  work . 
Miscellaneous 


New 
England 
$849,000 

121,006 

i. 950.000 

3,360.000 
3.337.000 

so.ono 

1,062.000 


Middle 

Atlantic 

$643,000 

1.009,000 

4,148,000 


7.092.000 

6.317.000 

25.642.000 

720,000 

1.558.000 


Southern 

$430,000 
286,000 
710,000 

7,608.000 
694,000 

6,258.000 
271,000 
666,000 


Middle 

West 

$1,120,000 

2,540,000 

1,408,000 

427,000 

11,740,000 

11,212,000 

36,739.000 

65.000 

1,172,000 


Wo.st   of 

Mississippi 

$1,082,000 

594,000 

965,000 

366,000 

7,121,000 

1,543.000 

8,523,000 

40,000 

272,000 


1922 
Western 

$295,000 
336,000 
920,000 

1,812,000 

4,723.000 
359,000 

3,232,000 
935,000 
893.000 


Canada 

$705,000 

395,000 

353.000 

2  3.000 

1.885.000 
873,000 

2.361,000 

304,000 


Total 

$5,124,000 

5,158,000 

8,625,000 

2,628,000 

42,138,000 

24,560,000 

86,092.000 

2,090,000 

5,927,000 


Total 


$10,757,000   $47,129,000   $17,123,000   $66,423,000   $20,508,000   $13,505,000    $6,897,000  $182,342,000 
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Organize  Building  Trades 

The  Master  Builders  Association  of 
Binghamton,  N.  Y.,  at  a  meeting  May 
12  discussed  plans  for  a  united  organi- 
zation of  all  branches  of  the  building 
industry  in  that  city  and  engaged  Ahnn 
L.  Gilmore  as  executive  secretary  of 
the  new  body.  The  objects  of  the  asso- 
ciation are  as  follows: 

To  consider  subjects  affecting  con- 
struction and  service  to  the  public;  to 
establish  principles  and  standards  gov- 
erning the  construction  industry;  to  act 
as  a  medium  of  co-operation  among 
several  groups;  to  promote  steadiness 


of  employment  among  trades;  to  set 
standards  of  skill  and  honorable  repu- 
tation; to  promote  uniformity  in  build- 
ing laws;  to  promote  friendly  rela- 
tions among  employer,  employe  and  the 
public;  to  help  enforce  building  laws 
and  to  regulate  prices. 

In  addition  the  project  includes  the 
organization  of  a  trade  school  of  in- 
struction in   the   building   trades. 

Large  Contracts  Are  Let 

During  the  Week 

Among  the  week's  announcements  of 
contracts      awarded      in      Construction 


News   pp.   1   to   11   are  the   following 
large  projects: 

An  apartment  at  Chicago,  111.,  to 
Schmidt  Bros.  Constr.  Co.,  22  East 
Huron    St.;   Chicago,   $1,500,000. 

An  apartment  at  Chicago,  III.,  to 
Mueller  Constr.  Co.,  179  West  Wash- 
ington  St.,   $2,000,000. 

A  tunnel,  San  Francisco,  Cal.,  Hetch 
Hetchy  Project,  to  Grant-Smith  Co., 
San  Francisco,  $683,000. 

A  sewer,  Paducah,  Ky.,  to  E.  R. 
Harding  Co.,  400  Robinson  Bldg., 
Racine,  Wis.,  $508,000. 


Labor  Rates  and  Conditions  Throughout  the  Country 


With  increased  production  in  the 
iron,  steel  and  automotive  industries, 
sustained  construction  activities  and 
marked  decreases  in  unemployment, 
the  striking  coal  miners,  railroad 
shop  workers  and  cotton  textile  oper- 
atives appear  to  be  the  only  deterrents 
to  the  rapid  recovery  of  a  normal 
employment  basis. 

Men  are  being  sought  to  move  crops 
in  the  Middle  West,  laborers  are  in 
demand  at  the  steel  and  other  metals 
producing  centers  and  the  building  in- 
dustry is  suffering  from  an  acute 
shortage  of  skilled  labor  throughout 
the  entire  country.  Labor  rates,  there- 
fore, will  continue  to  advance  slowly 
in  many  industries. 

Wage  increases  of  5c.  per  hr.  in  the 
lumber  industry;  2|c.@15c.  per  hr.  in 
copper  and  steel  operations;  granting 
bonuses  or  the  maintenance  of  1921 
wage  schedules  in  the  building  trades, 
and  wage  advances  in  the  automotive, 
silk  and  paper  industries  are  con- 
trasted with  reductions  in  the  wages  of 
clothing,  leather,  textile  and  railroad 
workers. 

Until  the  coal  strike  fourteen  weeks 
ago,  miners  had  been  operating  upon  a 
pre-war  wage  basis,  but  railway  track 
workers  were  receiving  15c.  per  hr. 
in   1915,   22c.   in   1917,   48ic.   in   May, 


1920,  40c.  on  July  1,  1921  and  have  been 
reduced  to  35c.  per  hr.,  effective  July 
1,  1922.  This  reduction  represents  a 
total  of  nearly  $135,000,000  in  the 
wages  of  about  1,250,000  railway  em- 
ployees as  against  an  annual  decrease 
of  about  $300,000,000  in  freight  receipts 
due  to  the  average  10  per  cent  reduc- 
tion. 

The  percentage  increase  in  employ- 
ment in  various  industries,  according 
to  the  United  States  Employment 
Service,  runs  as  follows:  automotive, 
11.2;  railroads,  4.6;  iron  and  steel,  4.5; 
lumber,  3.0;  food,  2.9;  metals,  1.5; 
textiles,  1.1;  paper,  0.8;  miscellaneous, 
0.4,  and  chemical,  0.2  per  cent. 

A  brief  summary  of  local  labor  con- 
ditions in  the  building  trades,  as  re- 
ported by  News-Record  correspondents, 
is  as  follows:  Denver — Building  trades 
mechanics  100  per  cent  employed; 
bricklayers  receiving  higher  than  union 
rates.  Detroit — Normal  in  all  trades. 
No  unemployment  in  building  trades. 
Local  factories  are  increasing  forces 
but  demand  is  not  drawing  men  away 
from  construction  work.  Philadelphia — 
Scarcity  of  bricklayers  and  carpenters. 
Plenty  of  hoisting  engineers  and  hod- 
carriers;  a  limited  supply  of  structural 
ironworkers;  enough  piledrivers  and 
common  laborers.     New  Orleans — Car- 

(Higher  rjtes  indicated  by  -|-,  decreases  by — ) 


penters  accept  85c.  per  hr.,  vdthout 
contract,  as  against  the  old  rate  of  88c. 
Hodcarriers  advanced  to  60c.  from  40c. 
per  hr.  Negotiations,  regarding  wage 
increases,  pending  with  structural  iron- 
workers and  hoisting  engineers.  Pile- 
drivers  allowed  to  retain  1921  wage 
scale.  Bricklayers  granted  25c.  per  hr. 
extra  for  sewer  work.  Common  labor 
increased  5c.@10c.  per  hr.  Cleveland 
— Labor  rates  only  nominal,  most 
trades  receiving  more.  Pittsburgh — 
Enough  building  trades  mechanics; 
wages  of  common  laborers,  in  many  in- 
stances, advanced  5c.  per  hr.  Montreal 
— Carpenters  and  common  laborers  ad- 
vanced 5c.  per  hr.;  conditions  improved. 
New  York — No  unemployment  in  build- 
ing trades,  steady  improvement  in  em- 
ployment in  other  industries.  Inde- 
pendent Bricklayers'  Help'  rs'  Union 
granted  continuation  of  1921  wage 
rates,  $6.50@$7  per  day,  effective  until 
Jan.  1,  and  affecting  about  6,500  ce- 
ment and  concrete  laborers  and  1,500 
plasterers'  laborers  within  the  city. 
Duluth — No  unemployment;  wages 
tend  to  advance.  Contractors  bidding 
for  men  to  fill  crews.  Common  laborers 
receiving  40c.  as  against  30c.  per  hr. 
Scarcity  of  common  labor  for  road  and 
paving  projects;  wage  rates  of  $3.50 
per  day  and  upward  being  offered. 


Brick- 
Cities  layers 

Atlanta ?0 .  90 

Baltimore 1 .25 

Birmingham 1  00 

Boston 90 

Cincinnati 1 .25 

Chicago 1.10 

Cleveland 1-25 

Dallas 1.00 

Denver 1  25 

Detroit 1    123 

Kansas  City 1  075 

Los  An  geles ' '    n 

Minneapolis '00 

Montreal -80 

New  Orleans 1  00 

New  York 1-2S 

Pittsburgh }-30 

St.  Louis 1-25 

San  Francisco .'  ,521 

Seattle 00 

Philadelphia 100 


Car- 

Hoisting 

Hod 

Pile 

Structural 
Iron 

Common 

penters 

Engineers 

Carriers 

Drivers 

Workers 

Labor 

go.  70 
.80 
.75 
.90 

?0.70 
.87 
.50@1.00 
.90 

SO.  30 
.54 
.15®. 25 
.60 

SO. 74' 
■    .96 

SO. 65 

1.00 

1.00 

.90 

SO. 20 
.30 
.15@.20 

.55 

.95 

1,00 

1.04@1.10 

1.00 

1.00 

.95 
1  10 

1.04 
1.00 
1.00 

.725 

'  ■  '.66' 

.60 

.75®.  81 J 

.77  J 

1.10 

.91 

1.00 

1.00 

.95 
1.05 
1.10 
1.00 
1.03S 

.40 

.725 
-i-.57i@.75 
.25 
.35@.SC 

.80 
1.00 

.80@,90 
1.00 

.50®.  60 
.80 

1.00 
1.075 

.60®  .SO 
1.075 

.50 

1.00 
.80 

1.00 
.80 

1.125 

.65 

.875 

1.00 
.80 

.561®. 62J 
.35®.  50 

-f.65 
—  .85 

.50 
.90 

.35 
-t-.60 

.50 
.80 

.55 
1.00 

-t-.25@.35 
-|-.3S®.40 

1.12i 

1.25 

87} 

1.00 

1.12} 

.44®. 60 

1.12J 
1.12i 

1  CO 
1.12  J 

.80 

.85 

1.00 
1.00 

1.00 
1.05 

+  .40®. 60 
.35®. 40 

1.00 
.80 
.90 

1.00 
.90 
.90 

.75 

.70 

.75@90 

1.00 
1.00 
1.00 

1   12} 

.80®  90 

.90 

.47}®. 50 
.50®.  60 
.25®. 35 
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Suggests  Courses  in  Bricklaying 
and  Other  Building  Trades 

Lack  of  the  old-time  skill  and  effi- 
ciency on  the  part  of  building  trades 
mechanics  is  commented  upon,  with 
particular  respect  to  bricklayers,  by 
the  Common  Brick  Manufacturers'  As- 
sociation of  America,  Monthly  Digest 
No.  21,  as  follows: 

"No  wonder  there  has  been  complaint 
of  a  shortage  of  skilled  building  trades- 
men. Figures  just  compiled  by  the 
Federation  of  Construction  Industries 
from  the  last  census  show  that  in  many 
of  the  trades  there  was  a  startlingly 
large  decrease  in  the  actual  number  of 
journeymen  from  1910-1920,  in  two 
cases  the  decrease  amounting  to  23  per 
cent  and  19  per  cent  respectively;  and 
even  in  trades  showing  an  increase, 
in  practically  none  did  this  equal  the 
15  per  cent  increase  in  the  total  pop- 
ulation. 

"That  such  a  condition  exists  in  the 
huge  construction  industry  is  a  mat- 
ter of  the  gravest  national  concern. 
Everybody  knows  how  badly  we  are  in 
need  of  houses  and  of  other  buildings, 
and  everybody  knows  how  scarcity  of 
accommodations  breeds  high  rents  and 
scarcity  of  men  discourages  building. 

"But  that  is  not  all.  It  is  a  common 
complaint  that  workmanship  on  a 
building  is  not  what  it  used  to  be,  and 
this  observation  is  not  confined  to  any 
particular  trade.  The  fact  is,  there 
never  has  been  much  attempt  to  train 
an  adequate  number  of  men  to  re- 
pkice  those  who  normally  drop  out 
every  year  and  to  take  care  of  the  ex- 


pansion of  every  trade  as  the  industry 
grows  with  the  country.  A  large  pro- 
portion of  the  skilled  artisans  now 
available  received  their  training  in 
Europe.  With  immigration  shut  off  the 
situation  will  become  more  serious  year 
by  year  unless  definite  steps  are  taken 
to  train  our  young  men,  and  to  train 
them  so  thoroughly  that  there  will  be 
a  continuance  of  the  supply  of  really 
first-cla.ss  mechanics.  The  most  logical 
place  in  which  to  begin  to  interest  our 
youth  is  in  the  public  schools.  A  boy's 
interest  in  a  trade  can  be  aroused  in 
the  most  vivid  way  by  teaching  him 
some  of  the  simpler  processes  and  let- 
ting him  actually  handle  the  tools  and 
materials.  We  owe  it  to  the  youth  of 
our  land  to  "sell  them  the  idea"  of 
learning  a  trade.  Too  many  boys  take 
a  "blind-alley"  job  when  leaving 
school.  Turn  the  boy  loose  with  a  pile 
of  brick,  a  board  full  of  mortar,  a 
trowel  and  a  good  instructor.  The 
bricklaying  trade  is  a  very  attractive 
one.  Many  of  our  successful  contrac- 
tors have  worked  their  way  up  from 
the  ranks  of  the  bricklayers.  It  is  a 
healthy,  manly,  outdoor  job  and  the 
only  limitations  on  the  success  of  a 
student  or  apprentice  are  the  limita- 
tions imposed  by  his  own  capacity. 
The  wages  are  good  compared  with 
other  building  trades.  From  the  point 
of  view  of  the  school,  to  run  a  brick- 
laying class  costs  less  than  any  other 
branch  <rf  manual  training.  No  rna- 
chinery  is  required,  and  the  local  brick 
manufacturer  is  generally  willing  to 
supply  all  the  brick  required  either 
gratis  or  at  a  nominal  cost." 


Work  on  New  Bridges 

To  Start  Soon 

Construction  of  new  bridges  on  the 
Louisville  &  Nashville  R.R.  across  the 
Rigolets  and  Chef  Menteur  channels  is 
likely  to  begin  soon,  according  to  a 
recent  statement  of  the  president  of 
the  road.  The  Rigolets  bridge,  the 
more  important  of  the  two,  will  be 
built  first;  the  estimated  cost  is 
$3,128,179.  It  is  expected  that  work 
on  this  structure  can  be  taken  up  be- 
fore the  end  of  the  current  year.  The 
bridges  are  noteworthy  because  they 
are  directly  on  the  gulf  coast  and  are 
exposed  to  occasional  tropical  hurri- 
canes and  wave  action. 


Employers  Are  Urged  To  Call  for 
Government-Trained  Veterans 

In  all  the  large  industrial  centers, 
according  to  the  United  States  Vet- 
erans' Bureau,  men  are  available  for 
positions  who  have  been  trained  in  the 
rehabilitation  division  of  the  bureau. 
The  scope  of  the  training  includes 
every  trade,  industry,  and  profession, 
not  excepting  agriculture;  and  instruc- 
tion is  furnished  in  leading  colleges, 
technical  and  commercial  schools,  shops 
and  business  houses,  and  on  fa^ms. 

Employers  who  need  men  of  any  type 
are  urged  by  the  bureau  to  com- 
municate with  the  Rehabilitation 
Division,  Employment  Section,  U.  S. 
Veterans  Bureau,  Washington,  D.  C, 
stating  the  type  of  personnel  required, 
when  the  position  will  be  available,  and 
the  place  of  employment. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Market 


Pig  Iron — No.  2  foundry  iron  up  $1 
in  Birmingham  and  Chicago.  Advances 
40c.  to  96c.  per  gross  ton,  at  other 
principal  furnaces.  Coal  and  railroad 
strikes  combined  with  sustained  de- 
mand forcing  prices  of  pig  iron  and 
other   materials   upward. 

Railway  Supplies — Light  rails  quoted 
at$30@$35as  against  $30@$32  per  ton, 
f.o.b.  Pittsburgh;  standard  spikes  $2.25 
@$2.35  as  compared  with  $2.25  per  100 
lb.,  one  month  ago. 

Pipe — Wrought  steel  pipe  prices  no 
higher  despite  continued  demand. 
Higher  pig-iron  quotations  forcing 
cast-iron  pipe  prices  upward;  advances 
of  $1  in  New  Yoi-k,  $2  in  Chicago  and 
$3  per  ton  in  Birmingham.  Sewer  pipe 
up  Ic.  in  Philadelphia  and  2c.  per  ft. 
in  New  York;  slight  rise  in  Minne- 
apolis. Price  reductions  on  sewer  pipe 
and  other  construction  materials,  made 
possible  by  freight  rate  revisions, 
promptly  outweighed  by  higher  fuel 
•  and  production  costs,  resulting  in  ad- 
vances. 

Road  and  Paving  Materials — Road 
oils  up  }c.((t)Jc.  in  Now  York  and  \c. 
per  gal.  in  Chicago.  Asphalt,  in  pack- 
ages, down  $4  in  Chicago  and  Phila- 
delphia and  $6  per  ton  in  Atlanta  and 
Detroit;  bulk  asphalt  reduced  50c.  in 
San  Francico,  $4  in  Chicago  and  Detroit 
and  $4.50  per  ton  in  Philadelphia. 
Minneapolis  quotes  $23.50  as  against 
$21.35  per  ton,  in  bulk. 


Sand,    Gravel    and    Crushed    Stone — 

Both  sand  and  gravel  down  15c  per  cu. 
yd.  in  Seattle;  sand  up  3c.  per  ton  and 
gravel  5c.  per  cu.  yd.  in  Philadelphia. 
Crushed  stone  reduced  10c.  per  cu.  yd. 
in  Montreal.  F'actors  determining  price 
purely  local  in  this  group;  e.g.  demand, 
labor  and  transportation  conditions 
rather  than  supply. 

Lime — Hydrated  finishing  lime  quoted 
at  $15.80@$16.17  as  against  $15.80@ 
$16.80;  hydrated  common  at  $12.29, 
down  from  $12.50  per  ton  and  common 
lump  at  $2.75@$3.14i  as  compared 
with  $2.75@$3.18  per  bbl.,  280  lb.  net, 
f.o.b.,  New  York.  Changes  due  to 
freight  rate  adjustments. 

Cement — Mill  advances  during  June 
were  due  to  higher  fuel  costs;  10c. 
at  Buffington,  Ind.,  Universal,  Pa.,  and 
Steelton,  Minn.  Rise  at  mills  reflected 
in  advances  in  f.o.b.  quotations,  in  six- 
teen important  cities. 

Structural  Material — Steel  shapes, 
plates  and  bars  $1.60@$1.70,  f.o.b. 
Pittsburgh;  advance  of  10c.  per  100  lb. 
at  Birmingham  mills.  New  York 
warehouses  quote  bars  at  $2.58  as 
against  $2.48;  shapes  and  plates  at 
$2.68  as  compared  with  $2.58  per  100 
lb.,  last  month.  Bars  rolled  from  rails 
10c.  per  100  lb.  higher  in  Chicago. 
Rivets  up  15c.  per  100  lb..  Pittsburgh. 
Steel  sheets,  blue  annealed,  black  and 
galvanized,  advanced  15c.@25c.  in  Chi- 
cago and  15c.  per  100  lb.,  New  York. 


Brick  and  Ho\low  Tile. — Common 
brick  quoted  in  New  York  at  $21 
wholesale,  $24.60  delivered,  as  against 
$20  alongside  dock  and  $23.50  per  M 
delivered,  one  month  ago.  Advances 
of  $1  in  Pittsburgh,  Minneapolis  and 
Atlanta  and  50c  in  Binningham  and 
Philadelphia.  Brick  demand  heavy  and 
supply  light.  Hollow  tile  slightly 
higher  in  Minneapolis  and  Philadelphia, 
lower  in  Atlanta. 

Lumber — Prices  rising  because  of 
higher  labor  cost  and  increasing  de- 
mand. Long-leaf  yellow  pine,  base 
sizes,  up  $1  in  Atlanta  and  Minneapolis, 
$2  in  Birmingham  and  Detroit,  $3.50 
in  Dallas  and  $5  per  M  ft.  b.m.  in 
New  Orleans.  Similar  advances  in  fir, 
hemlock   and   spruce. 

Scrap — No.  1  railroad  wrought  down 
$1.50  and  No.  1  machinery  cast  $1  per 
gross  ton  in  New  York.  Cast  borings 
quoted  at  $10,  chemical  industries,  and 
$7,  other  industries,  as  against  $9@ 
$9.50  per  gross  ton  last  month. 

Manilla  Rope — Prices  down  Jo.  in 
Detroit  and  Jc  per  lb.  in  New  Orleans. 
Heavy  stocks  on  hand. 

Explosives — Rise  of  ic.  in  San  Fran- 
cisco in  60  per  cent  gelatin  dynamite; 
declines  of  Ic.  in  40  per  cent  and  IJc, 
per  lb.  in  60  per  cent,  in  Seattle. 

Linseed  Oil — Raw  quoted  at  90c.  as 
against  91c.  per  gal.  in  New  York  and 
at  96c.  as  compared  -with  $1.03  per  gal. 
(5  bbl.  lots),  in  Chicago  one  month  ago. 
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Price  sdTaDces  aiooe  lut  month  are  indi 

PIC  IRON— Per  Grow  Ton— Quotations  compiled  by  The  Matthew  Addy  Co.: 

^ ,  Current             One  Year  Ag  > 
CINCINNATI 

No.  2 douthem  (silicon  2.25  @  2.75) «2J.Mt  J25.80 

Northern  Raaio 2S.S0t                     25.50 

SouthemOhioNo.  2  (silicon  1.75  @  2.25) 29.16t                    25.52 

NEW  YORK,  tidewater  delivery 

Southern  No.  2  (silicon  2  25®  2.75) 29.1St                    32.26 

BIRMINGHAM 

No.  2 Foundry  (.silicon  2.25®  2.75) U.SOt                     22.00 

PHILAUELPHIA 

Eastern  Pa.,  No.«2X.  (1.25(32.75  sil.) 27.32t                    26  26 

Virgmm  No.  2  (silicon  2.25  @  2.75) 28.74t                   27.00* 

Basic 25  50t                     25.00t 

Grey  Forge 25.00t                   24.40 

CHICAGO 

No.  2  Foundry  local  (silicon  1.75®  2.25) 23.50t                    22.00 

No.  2  Foundry  Southern  (silicon  2.25®  2.75)   .  25. Ht                     28  67 

PITTSBURGH,  includine  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  1.75  @  2.25) 2S.00t                     24  96 

Basic 25.00t                     23.46 

Bessemer SC.OOi                     24.96 

•F.o.b.  furnace,    t  Delivered. 


RAILWAY  SUPPLIES 


cated  by  heavy  type;  declines  by  italics 


STEEL  RAILS — The  following  quotations  are  per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c  per  100  lb.  is 
•harged  extra: 

^ Pittsburgh .  ' 

One 

Current         Year  Ago     Birmingham  Chicago 

Standard  bessemer  rails ..    .      t40.00               $45  00  {40.00 

Standard  openhearth  rails..        40.00                 47  00           (40  00  40  00 

Light  rails,  8  to  10  lb 28@32           2,20(5)2.30*         160*  160@1.70* 

Light  rails,  12  to  14  lb 30®35           2.l5ra2.25*         160*  l60(Bil.70* 

Light  rails.  25  to  l5  lb 30@35           2.  I0@2.20«         1.60*  160(91.70* 

Rerolled  Rails 28.00  

»Per  100  lb. 

RAILWAY  TIES — For  fair-tised  orders,  the  following  prices  per  tie  hold: 

6  In.  ig  In.  7  In.  z  9  In 

by  8  J  Ft.  by  SJ  Ft. 

Chicago.    White    Oalc                                                      Jl   35  $1.50 

Chicago.  Hardwood  and  Red  Oak 1 .20  !   30 

Chicago Empty  Cell  Creosoting  (add'l)                    .45  50 

San  Francisco Gieen  Douglas  Fir                       .85  I    10 

San  Francisco,  Empty  Cell  Creosoted,  Douglas  Fir      1.86  2.30 

St.  Louis,  White  Oak* 1    10  1  44 

St.  Louis,  Red  Oak* 97  117 

St.  Louis  (creosoted) No.  I,  $0.86;     No.  2,  JO. 96;     No.  4,  $1   28 

♦Standard  specifications  38c.  per  tie  additional.    Zinc  chloride  process  27c,  per 
tie  additional. 


TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb.  f.o.b.     Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

Pittsburgh San     Bir- 

One  Year  Fran-  ming 

Current             Ago      Chicago  St.  Louis  cisco    ham 
Standard  spikes,  ^in. 

and  larger »2.  25@2  35  $3.  25@3.  40  $2  55  $3.00     H.lOtS. 80 

Trackbolts.. 3.25           4.00(<i:4.35     3.65  4.25      5.10     ."l.ao 

Standard  section  angle 

bars 2.40                 2.50           2  40  3,00       4,00     .?.(»' 


PIPE 


WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for  carload  lota 
n  the  latest  Pittsburgh  basine  card: 


BUTT  WELD 


Inches 
I  to  3.... 


2 

2i   to  6. 

7  toe... 

»to  12 


Steel 

Black 

71 


64 

68 
65 
64 


Galv. 
58i 


Inches 
i  to  H 


Iron 
Black 

4*i 


LAP  WELD 


5I{ 

55  S 

5M 

;os 


2   39{ 

2!  to  4 424 

44to6 42i 

7tol2 «} 


Galv. 
291 


25» 
29; 
29i 
27i 


1  to  I  i . 

2  to  3.. 


BUT  T  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
69  57i  i  tolj 44t 


70 


58J 


LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


2 62 

2i  to  4 66 

4Jto6 65 

7  to  8 61 

9tol2 55 


50i 
54t 
53} 
47! 
4li 


2 40i 

25  to  4 43  j 

4}  to  6 42  J 

7to8 35t 

9tol2 305 


305 


27i 
315 
30J 
235 
185 


STEEL  PIPE — From  warehouses  at  the  places  named  the  following  discounts 
hold   for  steel  pipe: 

. Black   

New  York  Chicago  St.  Louis 

1  to  3  in.  butt  welded 66%  625%  59% 

25  to  6  in.  lap  welded 61%  595%  56% 

. Galvanised  ^^— ^-^^— ■ 

New  York  Chicago  St.  Louis 

I  to  3  in.  butt  welded 53%  48S%  45% 

25  to  6  in.  lap  welded 47%  45J%  42%     j 

Malleable  fittings.  Class  B  and  C,  from   New  York  stock  sell  at  list  less  10%, 
Cast  iron,  standard  eises,  3?-5%  oS, 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots; 


Birmingham 
Mill 

4  in $42  00 

6  in.  and  over  37  50 


. New  York ■ 

One 
Current  Year  Ago 
«S5  80  $53  30 

50  80  48  30 


Chicago 
50  60 
4S  SO 


San  Fran- 
St.  Louis     Cisco 
$43.70     $55.00 
39.70       51.00 


Gas  pipe  and  Class  "A,"  $4  per  ton  extra;    16-ft.  lengths,  $1  per  ton.      '^ 


CLAY  DRAIN  TILE— The  following 

. — -  New  York 

"  One 

Sise,  In.  Current      Year  Ago    St.  Louis 

3     »40  00         $50.00         

4     50.00  60.00 

5     80.00  90.00 

6     100  00  115.00 

1     150.00         185.00 


prices  are  per  1000  hn, ft.: 


$80.00 


140  00 
200 .  00 


Chicago 

$50  00 

60.00 

80.00 

100.00 

150.00 


San 
Franeisco 


$76.50 

97.75 

127.50 

212.50 


Dallas 

$55  00 

65.00 

84  00 

no  00 

181.00 


SE  j  ER  PIPE — The  following  prices  are  in  cents  per  foot  for  standard  pipe  in 
car  load  lots,  f.o.b.,  except  as  otherwise  stated : 


New  York  Pitts- 
Sise,  In  Delivered    burgh 

3 $0  16    $0  087 

087 


Birming-     St. 
ham       Louis 


4. 

5. 

6. 

8. 
10. 
12. 
15. 
18. 
20. 
22. 
24. 
27. 
30. 
133.. 
36.. 


16 
.22 

22 
.37 
.54 

70 
1  20t 

1  65t 

2  lot 

2  70t   I 

3  OSt    I 


1305 

1305 

203 

3045 

3915 

522 

725 

87 

16 

305 


$0.09      $0.0875 
.1125 
.135 
.225 
.2925 
.3825 
.5625 
.765 


.1225 

.20 

.28 

.36 

.52 

.68 

.92 


Boston 

Minneapolis 

Denver 

Seattle 

Los  Angeles 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  delivered.. 

Detroit 

Baltimore    

Kansas  City.  Mo ,  , . 

Philadelphia 

*4-in.,  6-in.,  9-in.. 


*.70i  2.34 
S20t  2.59 
6  701  3.51 
7.701  4.00 
3 
$0,105 


1.50 


.135* 

.13 

.11* 


1.20 
2  00 
2.45 
3.00 
3.25 


$0.1575   $0   245 
.40 


.096 
.085* 
.30* 
.099 
.1225 
.15* 
.105 
respectively. 


18* 

i6S* 
.  106 
.144 

1275* 
.45* 

1485 

2275 
.21* 
.1575 


.27 
.32! 
.275 
.27 
.224 
.21 
.70 
.231 
.35 
335 
.250 


Chicago 

$0   12 

.12 

.18 

.18 

28 

42 

54 

72 

1   00 

1   20 

1   60 

1   80 

3.75t 

4  75t 

5  50t 

6  OOt 
12 

$0  4725 

47 
,65t 

495 
.459 

43 

355 
1.35 
.445  5 

6870 
,60 

48 


tDoublo  Strength. 


San 
Fran- 
cisco Dallas 

»0   12        

.15  $0.11 

.18  .165 

.21  .25 

30  .15 

.42  

.54  .10 

90  

1.32         

2!J6'  j'46' 

3.00         

3.60         

24  36 

$1    575  J4   408 

2  557  5  667t 

1  70        

2  34i      

1 .  65       

1.755     

1.44  4.382t 

1.37       

4.50       

1.935  5   I25t 

2.29  5.21  , 

2  41  4.74 

1  58  3.60t 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS— Following  are  prices  per  gallon  in  tank  cars  8.000  gal  minimum 
f.o.b.  place  named: 

One  Year  Ago 


Current 

New  York,  45%  asphalt (at  terminal) $0.05 

New  York,  65%  asphalt (at  terminal) .045 

New  York,  binder (at  terminal) 0575 

New  York,  flux (at  terminal) ioSS 

New  York.  liquid  asphalt ....  (atterminal) 06 

St.  I.ouis.  30-50%  asphalt  (f.o.b.)  Wood  River,  III...  .  05 

Chicago,  40-50'^J  asphalt 05} 

Chicago,  60-70%  a.iphalt 051 

Dallas,  40-50%  asphalt |0 

n.allas,  60-70%  asphalt |) 

Dallas,  75-90%  asphalt ..'.  .is 

San  Francisco,  binder,  per  ton 1 3 .  OOt 

«  Freight  $21  75  per  ton  to  Whiting.  Ind. 

t  Fob.  f>leum,  Cal,  Freight  to  San  Francisco.  80c.  per  ton. 


$0  06i 

.06 

.07 

.065 

.08 

.02J* 
06 
06J 

.10 

.13 

.15 
15  00 
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ASPHALT— Price  per  ton  in  packages  (350-lb.  bbU.  or  4J5-lb.  drums)  and  in 

bulk  in  carload  lots:  „  „ 

Psckace  Bulk 

New  York  (dock  I)  (Mexican) $17.  50  $13.00 

Boston  (Mexican) 18.  iO  H  00 

Chicago  (Stanolinil) eO.SS  U  00 

San  I'ranri.sco./.o.d.re/innT/,  Oleum,  Cal 19  50«  if'''* 

Dallas,  jirtrolcum 35  00  2?  5? 

Seattle '/J'-ffT-adeCColi/ornia) 23  75  27.2>T 

Denver  ('Vi/i/omw) 40  00  __.    . 

Minnenpolis/.o.i.  rimnCi(iM(.W«z»con) 29.00  ZJ.SO 

St.  Louis  {Mexicm) 22  35  14  00 

Baltimore  (.Vcnran) 18.00  13.00 

Los  Aiw.  Us,  a(/<K:(orv,Ba*er»/ieW(Caii/ornia) 22  50  15. OO 

MontriaK.l/fxtcan) 28.00  21.00 

Atlanta  (.Ucxican) S2 .00  16  50 

Detroit  (Tcras) 19.00  IS  00 

Cincinnati 32.00  28.00 

Maurer.  N.J.  (rrintrfodandfiermuda) 28^0  .'0  60 

Maiiror.  N.  J.  (Mexican) IS.W  16.60 

PhihxKlpliia  (.Meriam) J8®~'0  l-l-OO 

Kanaas City,  pctro/cum 28.83  22.83 

*Frcight  to  San  Francisco,  80c.  per  ton. 

tPetrolastio  XX.  ^        «  lui  .      i. 
NOTE — Barrels  or  drums  are  optional  in  most  oitiea.     About  6  bbls.  to  the 

ton,  mod  from  4  to  5  drums.     Rebates  of  about  $1  per  bbl..  no  rebate  tor  drums. 


PAVING  STONE— 

New  York  ddiccrcd 5-m.  granite,  28(ai29bIockspei8q  yd 

/  About  4x8x4  dressed 


Chicago 

San  Francisco 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal  delitered 

New  Orleans 

Cincinnati 

St  Louis \  4,8x4  c 


About  4x8x4  common 

Basalt  block  4ii7x8 

5-ln.  granite 

Granite 

Granite,  26)  blocks  per  sq.yd 

Granite 

Granite 

Granite,  4x8x4... 

Granite 

4x8x4  dre-'^sed 

ommon 


Kansas  City. 
Philadelphia. 


No.  Granite. . 
Granite. . . . 


$ni.75perM 
3  20  sq.yd. 
3  00  sq.yd. 

70  00  per  M 

125  00  per  M 
2  00  sq.yd. 

lOOOOper  M 

2  00  sq.yd. 
100.00  per  M 

3  25  sq.yd. 
3  84®  4  sq.yd. 

3   35  sq.yd. 
3  00  sq.yd. 
3  95eq.yd• 
125  OOperM. 


FLAGGING— 

New  York 


f  Bronx 

'  Manhattan,  4  ft. 


Chicago. 


*]  Queens,  5  ft. 


sq.ft. 
sq.ft. 
sq.ft. 
lin.ft. 

lln.ft. 

CURBING — Bluestone  per  hneal  foot,  in  New  York,  costs  77r.  for  5x16  in.,  88c. 
for  5x18  in.;  in  cargo  lots. 


6x20-in.  cross-walk. 
18  in.  wide 


$0  25 

.26 

26 

1,00 

99 


WOOD  BLOCK  PAVING 

New  York  (delivered) 

New  York  (l-htrred) 

New  York  (delivered) 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Detroit 

Citicinnati 

Kansas  City 

Philadelphia 


Siie  of  Block       Treatment 


3 

V 

3 
4 

il 

4 
4 

P 
5' 

4 

5' 
3 

4 
4 
4 


16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
18 
16 
'.6 
16 
16 
16 
16 
16 


Per  Sq.Yd. 

$2  04 

2.17 

2.36 

2   17 

3  00fi>3  25 
2  50 

2  50 

3  00 
Off  market 

2  09 
2  30 
1.60 

1  80 

2  00 

3  90 

3  44 

4  50 
2  84 
3.00 
2.10 
2  15 
3.80 


CRU.SHED  STONE- 

otberwise.  is  as  follows, 


CONSTRUCTION  MATERIALS 

SAND  AND  GRAVEL — Price    for   cargo   or  carload    lots   to   contractor  is   as 
follows,  per  cu.yd.: 

^ ■ Gravel   . 

. M  In. .     . i  In. Sand . 

One                          One  One 

Year                     Year  Year 

Current      Ago    Current      Ago    Current  Ago 

NewYork $1  75       $2  50       »1.75       $2  50     51.00  '  1  25 

Denver 1.76          2  00          1.76          1.80       U.7S  1.60 

Chicago 1.80         2  25         1.80        2  25       1.80  2  25 

8t.  Louis,  per  l<m 1.25          155         130          :60        110  160* 

Seattle t  10         1   50         I  10-       1.50       1  10  1  SO 

DaUas 2  25         3  50         2  25         4.00       2.25  3.00 

Minneapolis 150         2  00         150         ....       1.00  1.00 

Cincinnati 187i       225         1»7!        2.30        1.43  1.65 

S»n  Franci.ico 2  25         2  25         2  25         2  50       1   50  1.50 

Bo.ton 2  40         2  65          2  40         2  65       3.65  2  00 

NewOrleans 2  08«       2  85         2  08»        ....        1.3S  1,35 

L^<  Angeles,  per  ton i,50t       l.45t       1  50f       l.45t     l.35t  l.30t 

AtlanU,  per  to  \ 185         2  35         1.85         1.15  1.40 

Detroit 2  00        2  25         2  00        2  25       2  00  2   25 

Baltimore,  per  ton I    40          I    40          1   60         I   60       2  00  .70 

Montreal,  per  ton 1   25          1    50          I    50         1   50        I    25  1.25 

BirminKh.im,  per  tot:  (Crushed  slag  used  io.Htead  of  gravel)                1.2S  l.43t 

Phila<|.lpha l.SS  1.60         1.60         

Kansas  City 2  00  2  00  ....        120         

*   Fine  wnite  sand:  Paci6c.  $5  per  too;  Ottawa,  $6. 

t  Freight  from  quarry  to  Los  Angeles  is  85o.  per  ton,  and  is  ineludod  in  above 
price. 

J  Pet  CO.  yd. 


NewYork $1  65 

Chicago 1.60 

St.  Louis  de.'irTftf.  ...  1    65 

Dallas,  delivered 2  73 

•San  Francisco 2  25 

lioiton.   Ifliiered 3  00« 

Minneapolis,  ct  plant..  2  00 

Kans.is  City,  at  plant  2.  10 

Denver 3,  50 

Seattle  delitered 3  00 

Atlanta... 1.90* 

Cincinnati  detivrred ...  175 

Loe  Angeles 175* 

Detroit I   90* 

Baltimore I   75* 

Montreal / .  £">• 

Birmingham  dff/iupred  3.20 

Phildelphia    1.70* 

Pittsburgh 2  85 

Cleveland 3.00* 

♦Per  ton. 


-Price  for  cargo  or  carload  lots  f.o.b.  city,  unless  statec 
per  cu.yd.: 
U  In. 

Current       One  ^ 


$1 


Year  Agn 
,90(5;  2, 00 
2  50 
2.60* 
2  80 

2  25 

3  00*  (del, I 

2  00 
1.25 

3  00   del,) 

2  25* 

3  24 
1.50* 
2,00* 
I  75* 
2.00* 


Current 
$1    75 
1.60 


J  In.  

One  Year  .Ago 


65 
73 
25 
00' 
25 
10 
50 
00 
90* 
75 
85* 
1   90* 

1  65* 

2  00* 
3.10 
1.55* 

2.85 
3.00* 


<lel.i 


$2   15 
2.50 
2.60* 
2  M 

2  50 

3  00* 
2  25 
1.40 


3.00 'del.! 

3.24 
1  80* 
2.00* 
1  75* 
2.10* 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  to-i,  ut  plants 


l\-In 

YouuKstown  District $1 ,  30 

Steubpn\-illc  District I   40 

Ironton  District,  .  .  , I  ,  40 

Emporium,  Pa 1 .  25 

Easton,  Catasafiua,  Pa 1 .  00 

Birminfiham,  Ala 0,  7.5 

BufTalo.  N.  Y.,  and  Eric,  Pa 1 .  25 

Clevi'land,  Ohio 1 ,  JO 

Eastern  Pennsylvania  and  Northern 

New  Jerse.v 1 .  20 

Western  Pennsylvania 1.25 


l-In. 
$1   30 


40 

40 

.25 

.00 

.7.5 
25 
20 

20 
.25 


Roofing 
$2  00 

2  00 
2  00 

2  00 

2  25 


Sand 
$1.30 
1.40 
1.40 
1,25 
0,90 
().J.5 
1.25 
1   00 

1.20 
1.25 


20  00 
19.00 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Common 

NewYork $15  80fal»;6',/7  il2.23 

Chicago 18,10 

St.  Louis 23   20 

Boston 23.00 

Dallas 25.00 

Cincinnati 15,10 

San  Francisco 22  00 

Minneapolis 29 ,  00 

Denver 24  00 

Detroit 18,00 

Seattle  paper  sacks . .        24 ,  00 

Los  Angeles 30  00 

Baltimore I  5  00 

Montreal 21,00 

Atlanta 22,50 

New  Orleans 

Philadelphia 13,00 

*Per  280-Ib,  bbl.  (net).    tPer  I8D-lb 


Lump,  per  Barrel 
Fmiahing  Common 

$3,681*     $2.7S(a.$.J./<S* 
l.40t 


12  50 

18  00 
22.00  (white) 


16.00 

30  66 
13  00 
21   00 

13.00 
17  25 

12,00 
hbl.  (net). 


2.35t 
3.30t 

10  75t 

i.rot 


2.80t 
3.00* 

15. 'dot 
2,00t 
1   75t 

10.50t 
tPer  ton- 


s.oot 

2.50t 
l2.5Dt 
1.75t 
1.40t 
2.70t 
17.00 t 


J. 00* 
I2.00t 

n.oot 

1.75t 


9  50t 
Refund  of  10c.  per 


bbl.  Minneapolis  quotes  brown  common  lump  lime;  Kelly  Is.white  is  $1  70, 
Sheboygan  $1.55.  New  York  quotes  hydratea  lime  "on  cars"  in  paper  sacks; 
lump  lime  "alongside  dealers  docks"  or  "on  cars." 

NATURAL  r.EMCNT- Price  to  dealers  per  bbl.  for  500  bbl.  or  over,   fob.. 


exclusive  of  bags: 
Minneapolis  (Rosendale) .... 

Kansas  City  (Ft.  Scott) 

Atlanta  (Magnolia) 

Cincinnati  (Utica) 

Boston  (Rosendale)  per  bag. 
St.  Louis  (Carney  hydrated). 


Current     One  Year  Ago 


$2  80 

I  60 
11    00  ton 

1.77 
.80 

2.10 


$2  80 
I    60 

11.00 
1.87 
2.8S 


PORTLAND  CEMENT — Prices  to  contractors  per  bhl.  in  oarlosd  loU  f.o.b. 
points  listed  uilhout  bags.     Cash  discount  not  deducted. 
Current         One  Month  Ago 

New  York,  del.  by  truck $2.40@2.50     $2.40(212  50 

New  York,  alongside  dock  to 


One  Year  Ago 
$2   80 


iealers  . 
Jersey  City,  del.  by  truck . 

Bo,^ton 

Chicago 

P:ttjburEh 

Cleveland 

Detro  t 

Indianapolis 

Toledo 

Milwaukee 

Duluth 

Peoria 

Cedar  Rapids 

Davenport 

.St.  Louis 

San  Francisco 

New  Orleans 

M  mnoapolis 

Denver 

Seattle 

Dallas   

.\tlanta 

Cincinnati 

Los  Angeles 

Baltimore,  del.  by  truck,  . 

Birnniigham 

Kansas  Ci  y 

Montreal 

Philadelphia 

St   Paul 


2.10 
2.2S 
2.50 
2.05 
2  09 
2.31 
2.33 
2.26 
2.33 
2.22 
2.02 
2.2G 
2.33 
2.2g 
2.20 
S.S3 
S.20 
2  29 
2.90 
S.90 
2.25 
2.34 
2.39 
3.30 
2.50 

t.to 

2.40 
2  88 

2  31 
2  29 


2.10 


32 
50 
97 
02 
26 
17 
21 
20 
16 


1  94 


08 

21 

.14 

20 

83 

00 

24 

90 

94 

25 

2  34 

2  35 

3.30 

2  50 

2  27 

2  40 

2   48 

2   21 

2  24 


2  40 
2.89 
2.86 
2  17 
2  17 
2  4$ 
2  43 
2  43 
2  49 
2  39 
2.10 
2  4$ 

2  51 
11.47 

3  00 
3  09 
3.36 
2  41 
3.10 
9.10 
2.60 
2.60 
2.57 
3.31 


2.41 


NOTE— Bags  lOc.  each,  40c  per  libl  ; 
Current  mill-prices  per  barrel  in  carload  Iol»,  without  bags;  to  contractors 


Ruffington,  Ind 
Universal,  Pa. . 
Steelton,  Minn 
I-"ordwick,  Va. . 
Mitchell.  Ind., 
LaSalle,  111  .  . 
lola,  Kan 


$1  80 
1  8S 
1  8S 

I  95 
1  95 
1.70 
1.95 


Mason  City,  la I J  ?5 


Hudson.  N, 

Leeds.  Ala 

Hannibal.  Mo 

I.ehigh  Valley  District. 

Kingsport,  Tenn 

Richard  City.  Tenn 


2 

OC 

85 

8] 

9C 

95 

.95 
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TRIANGLE  MESH— I'rice  per  100  sq.ft.  in  carload  lot3- 

PLAIN  4-INCH  BY  4-lNCU  MESH 

Warehouse'- 


Weight  in 
Style      Pounds  por 
Number     lOOsqfi. 


032 
049 
068 
093 
126 
153 
180 
245 
287 
336 
395 


22 

28 

35 

45 

57 

68 

78 

103 

119 

138 

160 


Pitts- 
burgh, 

Mill 
$0  68 
87 
I  05 
I  35 
I  65 

1  97 

2  26 

2  99 

3  45 

4  00 
4  64 


036? 
053P 
072P 
097P 
049R 
067K 
089R 
In  rolls  16 


17 
24 
31 

40 
24 
31 
40 
20-, 


$0.52 

.73 

91 

I   18 

73 

91 

>  18 

24-.  28-. 


New  York 

JO  95 

1   23 

I   48 

1  91 

2  35 

2  81 

3  22 

4  25 
4  90 
5.69 
6  60 

PAVING 

JO  72 
I  02 
1  29 
1  67 
1  02 
1  29 
1   67 


Chicago 

JO  76 

98 

I   18 

1   52 

1  87 

2  23 

2  56 

3  38 

3  90 

4  52 

5  20 


Dallas 
Jl    15 


46 
80 
30 
86 
40 
93 
-  15 
5.96 

7  32 

8  00 


San  Fran- 
cisco 
Jl    15 
I    48 

1  80 

2  32 
2  87 


6  01 


»0  58  jo.as  

82  1  24  

•  <">  I  57 

•  "        2  02        : 

67  I  24  

S2                '  57 
1   29  2  02  

.=i"'^i'nn  '"'•,^^Anf7~\'-"j.u^'-r?^-  ^?'' Z^'  I'"-  '2-,  and  56-in.  wide  and  in 
I50-.  200-  and  300-ft.  lengths  C.alvaniied  is  about  15%  higher  Size  of  roll 
parried  in  New  York  warehouses,  48  in  wide  n  150  fr.  long,  or  600  aq.  ft. 

EXPANDED  METAL  LATH— Prices  in  carload  lots  per  100  yd.  for  painted 
.•\rp  as  follows; 


are  as  follows 
Weight 
2  3 


Gage 
27BB 
26BB 
25Bn 
24BB 
22PO 


2.5 
3.0 
3-4 
4  33 


*N'ew  Y'ork 

tn  SO 

17.50 

50.  00 

51.  60 
Si  50 


Chicago 

J20  39 

22  00 


.St. 
l.ouis 
S21  25 
22  75 
27  ID 
29  25 
31  75 


San 

Francisco 

$23  87 

26  21 


Dallas 
$25  50 
27  56 
30  71 
33  16 
35  10 


26  33              29  25  27  90 

:irv^            1 .  jj               ^^  ou               31    00               3 1    75  35    1Q 

»  Price  to  contractors  at  warehouse  or  delivered  on  job  in  Manhattan,  Bronx 
or  Brooklyn. 

BARS.  CONCRETE  REINFORCING— Current  quotations  per  100  lb  ■ 
ROLLED  FROM  BILLETS 

' Warehouse,  Uncut — % 

Pitts-  Bir- 

burgh        mingham 
Mill  Mill 

SI    60("  1  70     $1  85 


Inches 
i  and  larger 
f  and  larger 
\  and  larger 
I  and  larger 
}  and  larger 


New 
York 
$2  58 
2  63 
2  68 
2  73 
2  78 


Chicago 
$2  58 

2  03 

2  68 

2  83 

3  08 


St. 
Louis 
$2  47! 
2  52) 
2  57i 
2  72) 
2  97) 


1   65(1  1  75       1  90 
1    70(«  1  80       1  90 

1  8  3('i  1  95       1  95 

2  1 0(a  2  20       1  95 

Includes  15c  charge  for  cutting  to  lengths  of  2  ft,  and  over. 
Twisted  bars  cut  to  length  take  extra  of  2yic.  per  100  lb. 
ROLLED  FROM  RAILS 
St. 
Louis       Dallas                             Chicago 
«2  25       $3  25             I                  $1  95 
2  30         3  30             1  2  20 

2  35         3  35  


Dallas 
$3  50 
3  55 
3  60 

3  75 

4  00 


San 
Fran- 
cisco 
$2  55 


Chicago 
i  and  larger  tl  70 

fin 175 

i 1  80 


St. 
Louis 
tl  50 

2  75 


Dallas 

$3  50 

3  75 


BRICK — Contractors  price  per  1. 000  in  cargo  or  carload  lots  is  a?  follows: 

< Common — ^ 

tine         One  Y'ear 


New  Y'ork  (del.)    ... 
New  York  (at  dock) . 

Chicago  

St.  Louis,  salmon.,  , 
Denver,  salmon . . . .  , 

Dallas 

San  Francisco   

Los  .•\ngeles  (del.).  . . 
Bottsn  (del.) 


Current 
24  60 
21  00 

11  00 
14.00 

12  00 
1115 
15  00 

15  00 

16  00 


^-  Paving  Block  ^ 


34  00 


Minneapolis  (del.) 17(a  18 


Kansas  City K  50 

Seattle 14  80 

Cincinnati 15  80 

Montreal 16   00 

Detroit  (del.) 16.50 

Baltimore  (del.) 20  00 

Atlanta 11  00 

New  Orleans 12  50 

Birmingham 12  00 

Philadelphia 17  ("  18 

Pittsburgh  (del.) 16(a  18 

Cleveland             .      .  14  00 

♦  For  paving  blocks  3ix8Sx3  and  3Sx8ii4  respectively 
f.o.b.  plant.  Baltimore. 


Month  Ago  Ago                3-inch* 

J23.50  $18  40             liU  00-\ 

20,00  I5(ail5  50 

11  00  12  00 

14  00  17  00 

12  00  14  00 

11  15  12  50 

15  00  18  00 

15  00  15  50 

16  00  20  DO 
16(3)17  17  DO 

14  50  15  50 

14  60  14  00 

15  00  18(3)20 

16  00  16  00 
16  50  16  25(oll8 
20  00  25  00 

10  00  15  00 

12  50  14  50 

1 1  50  

6.50@17.5O  16  5D@17.50 

16.00  


4-inch* 
145  OOt 


42  00 
28.00 


no  maiket 


(not  used) 
il  0U\       ii  50 j 
43  00 


44   00 
41    00 


36   50 
36  OOt 


36.50 
68  00 
39  58 


44.00 


t  F.o.b.     t  Vitrified, 


HOLLOW  TILE- 

ing  tile. 


-Price  per  block  in  carload  lots  to  contractor  for  hollow  build- 


New  York ■ 

Current        One 

on  Y'ear  Chi- 

Trucks*  ,\eo  cago 

to  11120  $0   12320  $0  0707 


4x12x12. 

6x12x12...   .16670   .1642     0973 

8x12x12...   .20840   .219    .1326 

10x12x12 1621 

12x12x12 1853 

*  5  per.  off  for  cash. 

4x12x12 
Boston $0  94 


Phila- 
delphia 
$0  10 

18 


San 
St.  Fran- 

Louis         Cisco 
$0  0635  $0  108 
.08 


Perth 

Amboy 

N.  .1.. 

Factory* 


Minneapolis  (f.o.b.  cars) 
Minneapolis  (delivered)  . 

Cincinnati 

Kansas  City 

Denver 

SeattU-  (delivered) 

Los  Angeles  factory 

New  Orleans 

Detroit  (delivered) 

Montreal 

Baltimore 

Atlanta 

Dallas 

Birmingham .  . 

Pittsburgh  (del.) 

Cleveland 


076 
086 

0670 

085 

08 

12 

095 

12 

070 

09 

14 

072 

115 

10 

068 

065 


.12 
.16 
185     . 

8x12x12 
JO  177 

1247S 

14025 

1263 

167 

145 

25 
.176 

23 

135 

145 

25 
.ISO 

■■.17' 
.128 
.143 


156     

244  $0.17890 
21050 
27370 


12x12x12 

JO. 244 

220 

245 

175 

.270 

.21 

.30 

.22 
36 

.225 

.30 

.39 


179 
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STRUCTVRAL  MATERIAL— Following  are  base  prices  f.  o.  b.  mill.  Pittsburgh 
and  Birmingham  together  n-ith  quotations  per  100  lb.  from  warehouses  at  places 

named:                                                Bij.  ^ 

Pitts-       ming-  g^Q 

(J*                             burgh,       ham  New  St.  Chi-  Fran- 

MiU          Mill  York  Dallas     Louis  cago  cisoo 

Beams.  3to  15in I.  60®  170  $1  95  $2  68  $4  00     «2  57«  $2  68  13   10 

Channel.  3  to  15in.  .     I  60(ail  70     195  2  68  4  00       2  57;  2  68  3   10 
Angles,  3  to  6  in.,  i  in. 

"lick 160(5)170    1.35  2  68  4  00       2  57J  2  68  3   10 

Tees,  3 in.  and  larger. . .  1 .  60(n  1  70     1  95  2  68  4  00       2  575  2  68  3   10 

P'ates I.60(iil  70     1  95  2  6S  4  00       2  57i  2  68  3   10 


RIVETS — The  following  quotations  are  per  1 00  lb. : 
STRUCTURAL 


^-  New  York  ^ 
Pittsburgh.  Current      One 


■  Warehouse  - 


I  in.  and  larger 


i  in.  and  larger 

;  and  H 

i  and  ^ . . 


Mill 
$2  40 


2  50 
2.65 
2.90 


Vr.  Ago 
$3  60     $4  65 


Chi- 
cago 
$3    10 


CONE  HEAD  BOILER 
3.70  4  75  3  20 
3.86  4  90  3.35 
4.10      5  15         3  60 


Lengths  shorter  than  1  in.  take  an  extra  of  50c. 
take  an  extra  of  25c. 


St. 
Louis 
$3  09) 


3.19) 
3.35) 
3  59) 


San 
Fran- 
cisco 
84  25 


4  35 
4.50 

4  75 


Lengths  between  1  in.  and  2  i 


Dallas 


$5  SO 


5  65 
5  80 
6. OS 

in. 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Pittaburgh,                                  San                                  St.  Mon- 

Mill               Chicago    Francisco    Dallas         Louis  treal 

$2  40                 t3.ln        $3  90         $5  00        $3  25  $4  95 

2  25                  5.50          5  90          7.75            ...  5  00 


Wire 
Cut. 


PREPARED  ROOFINGS — Standard  grade  rubbered  surface,  complete  with 
nails  and  cement,  costs  per  square,  f.o.b.,  as  follows: 


1-Ply 
l.c.l. 

-New  York  - 
^Ply 

l.c.l. 

3-Ply 

1  c  1 

1-PIy 

-  Philadelphia  - 
2-Ply 

3-Ply 

No.  1  grade.. 
No.  2  grade.. 

.J2   10 

.1.85 

$2  55 
2  15 

$3.00 
2  55 

Jl    90 
1   70 

$2  35 

2  00 

J2  80 
2  40 

Slate-surfaced  rooting  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $1.95  per  roll 
in  carload  lots  and  $2.20  for  smaller  quantities  f.o.b.  Philadelphia. 

Single  shingles,  red  and  green  slate  finiRh.  cost  $5 .  50  per  package  (sufficient  to 
cover  50  sq.lt.)  in  carloads;  $5.75  in  smaller  quantities,  in  Philadelphia  Strip 
shingles  (4  in  1)  f.o.b.  Philadelphia.  1  cl,  $5   60  ' 


ROOFING  M.\TKRIALS— Prices  f.o.b.  New  York: 

Tar  felt  i  14  lb,  per  square  of  100  sq.ft.)  per  roll  of  432  sq.ft   . .  $2  00 

Tar  pitch  lin  400-lb.  bbl  I.  per  lOOIb I    60 

Asphalt  r.iufinfT  I  in  barrels),  per  ton.  f.o.b.  plant* .■.■.■.■".■.■■  40.  50 

Asphalt  (ell  (liglitl,  per  ton.  f.o.b.  plant* 64^  50 

Asphalt  felt  (heavy),  per  tun.  f.o.b.  plant* 68^50 

*  Delivered  in  MetropoUtan  Dist.,  $3,00  additional. 


SHEE  rS — Quotations  are  per  1 00  lb.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 

Pitt-sburgh,  San 

Large  St.                                     Fran-  New 

Blue  Annealed                    Mill  Lots  Louis  Chicago  cisco  York 

Nolo $2  40  J3.62)  J3  S3  J4.  15  J3  63 

No.  12 2.45  5  67)  3  68  4  20  3  68 

No.  14 2.50  3  72!  3  73  4  25  3  73 

No.  16 2  70  3  82)           3  83  4  35  3  83 

Black 

*Nos.  18and2a 3  00  3  70  4  30  5  45  4   15 

*Nos.  22  and  24 3  05  3  85  4  30  5  50  4  20 

*No.  26 3   10  4.00  4  35  5  55  4  25 

•No.  26 3.15  4.30  4  45  5.65  435 

Galvanized       "* '  ■  -  — 

Nolo 3   15  4   30  4  45  4.35 

No.  12 3.25  4   40  4  55  5.60  4.45 

No,  14 3.25  4  40  4  55  5  60  4.45 

Nos.  17to21 3   55  4   60  4  85  5  90  4.75 

Nos.  22and24 3   70  4  85  5  00  6.05  4.90 

*Nos.  25and26 3  85  5  00  SIS  6   20  5.85 

•No   28 4   15  5  30  5  45  6  50  5.35 

*I-"or  painted  corrugated  sheets  add  30c.  per  1. 000  lb.  for  5  to  26  gage;  25c.  for 
19  to  24  gages:  for  galvaniced  corrugated  sheets  add  15c..  all  gages. 


LINSEED  OIL — These  prices  arc  per  gallon: 
■ New  York 


Current 
Raw  in  barrel  (5  bbl.  lots) JO.  90 


One 
Year   Ago 

JO  80 


—        Chicago         ■- 

One 
Current      Year  Ago 
10  9«  JO.  75 
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WHITE  AND  RED  LEAD — Base  price  in  cenU  per  pound: 


Current 


Red 


I  Year  Ago 


-  White 

Current       Yr.  Ago 


Dry 

lOO-lb.  keg 12  50 

25  and  SO-lb.  kegs.  .  12  75 

I2j-lb.  keg 13  00 

5-11.,  cans IS  SO 

Mb.  cans 17  SO 


In  Oil 
14  00 
U  25 
14  SO 
17  00 
19  00 


Drv 
13  00 
13  25 
13  50 

16  00 
18  00 


In  Oil 
14  50 

14  75 

15  00 
17  50 
19   50 


Dry 

or 
In  Oil 
12  SO 

12  75 

13  00 
IS  50 
17  SO 


Dry 

or 
In  Oil 
13  00 
13  25 
13  50 
16  00 
16  00 


LUMBER 

Prices  wholesale  to  dealers  in  carload  lots,  f.o.b. 


San  Francisco — Prices  of  rough  Douglaa  fir  No.  I  common,  in  carload  lots  to 
dealers  at  yards.     To  contractors.  $2  per  M  ft.  additional. 

6-8  and  I0-I6-I8and  22  and 

12  Ft.                  20  Ft                   24  Ft  25  to  32  Ft. 

3x3and4 J2«  00                  »31  00                  $3100  $33  00 

3x6  and  8 28  00                  3100                  3100  34  00 

4i4-6and8  28  00                    3100                    32  00  35  00 

3i:0and  12 28.00                    3100                    32  00  36  00 

3x14         32  00                    33  00                    34  00  36  00 

4il0andl2 28  00                  3100                  32  00  35  00 

4il< 32  00                    33  00                    34  00  36  00 

24  Ft.  and  Under           25  to  32  Ft.  33  to  40  Ft 

6x10      J30  00                        J33  00  »35  00 

6x14         32  00                          35  00  37  00 

8x10             30  00                          33  00  35  00 

8x14 32  00                        3S  00  37  00 

New  York  and  Chicaeo — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 

. New  York* ■  ■ Chicago ■ 

20  Ft.               22-24               20  Ft.  22- 

and  Under              Ft.              and  Under  24  Ft. 

3l  4to    8x8 J38  00              J39  00             $42  00  $45  00    , 

3xl0to  10x10 4100                42  00               46  00  48  00    I 

3il2to  12x12 

3x14  to  14x14 

3x16  to  16x16 

3x18  to  18x18 

4x20  to  20x20     


♦Wholesale  price  to  dealers:  to  contractor*,  delivered  from  liphtcrs  or  cars  to 
job,  $5  additional.    Short  leaf  pine  up  to  14  x  Mcosts  $15  per  M.  less 

Over  24  ft. — Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sixes 
12x12  and  under,  for  sixes  over  12  x  12  add  $2,  for  merchantable  add  $2  to  sixes 
iOx  lOand  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


Other  Cities 

■ 8l8-In  I  20  Ft  and  Under 

P.  Fir         Hemlock     Spruce 

Boston $50  00       $52  00       $55  00       $45  00 

Seattle 22  SO 


12  I  12-In. 
20  Ft.  and  Under 

P.  Fir 
$54  00       $52  00 
22  SO 

35  00       

38  50       

40  00  64  00 
78  00         47  00 

44   00 

51  00 
48  00         41  00 

39  00         

39  00         

36  00  35  00 
28  00  . . 
46.50  38  50 
47  00  46  00 
38  00 


New  Orleans 30  00 

Baltimore  36  45        

Cincinnati   39.00  50  00       

Montreal  78.00         45.00         35  00         38  00 

LcsAngelcs 44  00         43  00       

Denver 38  00         38  00         38.00 

Minneapolis 45  00         4100        40  00  

Atlanta 33  SO  

Dallas 37  SO         

KansasCity 33  00         34  00  

Birmingham 23  00  .... 

Philadelphia 36  50         39  00         42.50        48.00 

De-roit 4125        44  00  

St.  Louis 35  00  

^  1-In.Rough.  lOIn.  I  l6Ft.—  2-In.  T.  and  Gr. 
and  Under  10  In.  x  16  Ft. 

P.  Fir         Hemlock         P.  Fir 

Boston $47  00       $48  00       $32  00       $45  00       $48  00 

Seattle 19  52  23  00 

New  Orleans,  at  mill 70  00         37  00         

Baltimore 35  00  36  45  

Cincinnati 62    50         80  00  33  50  

Montreal 39  50         48  00         35  00         80  00         45   00 

LosAngeles 37  00         36  00  .        .  43  00 

Denver 35  2S         35  25  33  75 

Minneapolis 44  50  37.25         36. 2S         40  7S         38  25 

Atlanta 2100  24  00  

Dallas 37.50         30.00         40  50         

KansasCity 35  00         34.50  20  00  31   00 

Birmingham 22  00         24  00         

Philadelphia 29.50'       37.00         43.00         32.50         37, SO 

Detroit 42  75        35  00         40  25        38  75 

St.  Louis 36  00         35  00  . . 

Montreal — I^p  to  32  ft.:   over  which,  $3.00  per  M,  increase  up  to  30  ft. 

Birmingham— Quotes  oarload  lots,  f.o.b.  sidings.     $2. 00 additional  per  M.  ft. 
to  contractor. 

Roston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver-;— Quotes  dealers  prices  to  'jontractor  on  large  projects. 

St.  Louis — Wholesale  price  to  contractors,  $4  50^$6  per  M  ft.  additional. 


FREIGHT  RATES 


On  finished  steel  product  in  the  Pittsburgh  district,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvaniied  wire  nail^i. 
rivets,  spikes,  bolls,  flat  sheets  (except  planished),  chiins,  etc.,  the  following 
freight  rates  are  effective  in  cents  per  100  Id.,  in  earloada  of  ''6,000  lb.: 


Baltimore  . . 
Birni  Ingham . 

Boston 

BufTalo 

Chicago 

Cincinnati. . . 
Cleveland.  . . 
Denver. 


IJ  .  Jl  Detroit lO.JS 

.66  Kansas  City 70 

.35  New  Orleans \i\ 

.  S5\  New  York   SS 

.33  Pacific  Coast  (all  rail) l.iJf 

.S8  Philadelphia 31 

.21  St.  Louis ii 

1   n*  St.  Paul 57 

*  Minimum  carload,  40,0001b. 
fMinimum  carload.  30,000  lb.,  structural  bteel  only;  80,000.  lb.  for  other  iron  or 
steel  products. 


44  00 

45  00 

49  00 

51  00 

47  50 

48  50 

S2  00 

S5  00 

52  SO 

53  50 

S7  00 

59  00 

60  00 

61  00 

64  00 

67  00 

70.00 

71  00 

74  00 

77  00 

CONTR.ACTORS'  SUPPLIES 


.STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitt* 

burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  .\go  One  Year  Ago 

$2  00  $2  00  $2  55 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvut- 

ixed  are  as  follows: 

Eastern  Territory 

New  York 

and  East  of 

Missouri  lUvsr 

Hercules  red  strand,  all  constructions 30% 

Patent  flattened  strand,  special  and  cast  steel 30% 

Patent  flattened  strand,  iron  rope 15% 

Plow  steel  round  .strand  rope 45% 

Special  .steel  round  strand  rope 40% 

Cast  .steel  round  strand  rope 32i% 

Round  strand  iron  and  iron  tiller 15% 

Galvanised  steel  rigging  and  guy  rope 17)  % 

Galvanised  iron  rigging  and  guy  rope -1-2 1% 

Cahfornia,  Oregon,  Nevada  and  Washington  Discount  S  points  less  than  dis- 
count for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arixona:  Discount  10  points  less  than  discount  for  Eastern  territory. 

Montana,  Idaho  and  Utah:  Discount   10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska.  Kansas.  Oklahoma  and  Texas:  Discount  5  puuic* 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  3-in,  the  price  is  \  to  2c.  extra;  while 
for  quantities  amounting  to  lea^  than  600  ft,,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  .sixes  Ls  as  follows:  J-in..  8  ft.,  J-in..  6; 
J-in..  4i;  1-in.,  3i:  li-in..  2  ft.  IC  in.:  li-in..  2  ft.  4  in.  Following  is  price  per 
pound  for  ^-in,  anid  larger,  in  1200-ft,  coils: 

Boston $0  20  New  Orleans %0.n\ 

New  York ,17  Los  ,\tigele3 I6{ 

Chicago 19  Seattle  18 

Minneapolis 19J  St.  Louis 21 

San  Francisco 17  Montreal      30 

Atlanta 21  Detioit /9 

Denver 20  Baltimore 20 

Cincinnati 20  KansasCity 181 

Dallas 29  Birmingham 20i 

Philadelphia 18 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 

Gelatin  . 

40%  60% 

New  York $0  2950  $0  3250 

Boston 24  275 

KansasCity 24  .2750 

Scittle 1775  .»97« 

Chicago 2450  .2750 

Minneapolis 2144  .2347 

St.Louu 2475  .2775 

Denver 2250  .2550 

Dallas 29  .375 

LosAngeles .tS  .t6 

Atlanta 2575  .tarS 

Baltimore 2550  .27 

Cincinnati 2350  .255 

Montreal ZIS  .255 

Birmingham,  dciivered .155  .175 

NewOrleans 2725  .3075 

San  Francisco -. .           .  195  .2)5 

Philadelphia 24  .27 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points              Length  Barge  Rail 

12inatbutt 6  in.  30  to  SO  fl.  $0.13  $0.17( 

I2in— 2  ft,  from  butt 6  in,  50  to  59  ft,  0.1  7i  0.22 

12in  — 2  ft    from  butt 6  in.  60  to  69  ft.  0.19)  0.24 

14in— 2  ft    from  butt 6  in.  50  to  69  ft.  0.23  0  32 

14  in.— 2  ft  from  butt 6  in.  70  to  79  It.  0.25  0  34 

14in.— 2  ft.  from  butt 5  in.  80  to  89  ft.  0.32  0.38 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 
f.o.b.  New  York.  In  Chicago  and  St.  Louis  the  quotations  are  pernettonand 
.  iver  delivery  at  the  buyer's  works,  including  freight  tran.sfer  charges. 

New  York  Chicago  St.  Louis 

No.  1  railroad  wrought $/;,':«  $11    50  $12  00 

Stoveplate 12   50  12  00  13  50 

No.  1  machinerv  cast 17O0  16   50  14  50 

Machine  shop  turnings 7.00(<i.7   5O  4  00  5  00 

Castborings 7.00^10.00  5   50  6  75 

Railroad  malleable  cast 1100  12   50  10  25 

Re-rolling  rails 1150(9.12   00  13  00  15  00 

Relaying  rails 28  50  30  00  15  00 


SHIP  SPIKES— Current  prices  per  100  lb.: 

. —  Sao  FrancL'*co  ^-*  Seattle 

In                                                                            Gtlv.  BlMk  BUck 

J $6  75  $5  50  $8.55 

1 6.30  5  05  8  25 

I 6.15  4.90  0.30 

Pittsburgh  base  in  lots  of  200  kegs  or  more  $2. 50 
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Mr.  Chandler's  Retirement 

THIS  week  Mr.  Chandler  relinquishes  the  acting  sec- 
retaryship of  the  American  Society  of  Civil  Engi- 
neers. His  going  should  not  be  without  a  word  of 
commendation  for  his  regime  as  the  society's  executive 
officer.  He  came  to  New  York  as  the  avowed  selection 
of  the  progressive  group  of  the  Board  of  Direction. 
Quite  naturally,  therefore,  the  conservatives  were  on 
the  alert  to  detect  partisanship  in  his  conduct  of  society 
affairs.  But  there  was  no  partisanship.  Mr.  Chandler 
acted  as  he  should  have  acted — not  as  the  executive  of 
the  progressive  group  but  of  the  whole  society.  He 
was  tactful,  he  was  human,  and  he  won  the  admiration 
of  those  who  looked  upon  him  at  first  with  suspicion. 
It  appeared  for  a  time  that  he  might  be  the  means  of 
finally  healing  the  breach  between  the  two  elements  in 
the  society's  leadership.  But  that  was  not  to  be — due 
to  his  loss  of  the  support  of  most  of  those  who  put  him 
into  office.  For  his  diplomacy  Mr.  Chandler  has  been 
much  praised.  But  he  had  more  than  diplomacy.  He 
had  backbone  and  conviction  and  to  his  backbone  and 
conviction  is  due,  at  least  in  part,  his  elimination  from 
the  secretaryship.  Just  what  were  the  motives  of  the 
board  in  replacing  him  has  not  been  declared.  It  is 
to  be  hoped  that  they  were  due  to  honest  disagreement 
on  society  policy  between  him  and  his  opponents.  More- 
over it  should  be  remembered  that  the  new  secretary 
was  elected  over  Mr.  Chandler  only  after  repeated  bal- 
lots and  by  a  narrow  margin.  Brief  though  his  regime, 
then,  Mr.  Chandler  has  reason  to  be  gratified  at  the 
prejudice  he  overcame  in  New  York  and  to  be  prnud 
of  the  fact  that  his  return  to  the  West  is  due,  primarily 
at  least,  to  his  faithfulness  to  his  own  views,  even  to 
breaking  with  those  who  were  responsible  for  his 
election. 

Traffic,  Not  Safety 

PEOPLE  have  had  the  Brooklyn  Bridge  falling  down 
for  years.  As  far  back  as  1881,  two  years  before 
it  was  opened  to  traffic,  there  was  an  editorial  in  this 
journal  ridiculing  an  attack  on  the  safety  of  the  bridge. 
It  is  a  favorite  last  resort  of  the  Sunday  supplement 
editor  to  picture  the  terror  of  the  snapping  cables 
and  twisted  trusses  with  miniature  trains  and  pigmy 
bodies  hurtling  through  space  to  the  river.  The  alarm- 
ists have  now  another  chance,  for  the  city  has  barred 
the  bridge  to  motor  traffic.  Hereafter  only  horse-drawn 
vehicles  can  use  the  roadway,  and  the  newspapers  are 
asking  experts  about  overloads  and  crystallization  and 
other  high  sounding  things  that  may  presage  early  dis- 
solution of  the  bridge.  This  is  unnecessary  agitation. 
The  Brooklyn  Bridge  is  overloaded  and  has  been  over- 
loaded for  many  years  but  the  few  motors  that  are  not 
to  be  allowed  on  it  now  will  not  reduce  that  overload 
very  much.  The  new  order  is  a  traffic  corrective  and 
is  merely  an  indication  of  what  the  growing  traffic 
problem  is   to  do  to   our   accepted   ideas  of  rights   of 


travel.  The  Brooklyn  Bridge  roadways  are  narrow  and 
the  approaches  to  them  tortuous.  A  few  weeks  ago 
a  new  roadway  was  opened  on  the  nearby  Manhattan 
bridge  which  could  be  readily  reached  and  quickly  tra- 
versed and  the  opportunity  was  taken  to  reroute  and 
classify  the  traffic — at  the  same  time,  but  only  inci- 
dentally, reducing  the  wear  on  the  Brooklyn  Bridge  road- 
way and  relieving  somewhat  its  floorbeam  loading.  The 
Brooklyn  Bridge's  future  is  a  serious  problem  but  this 
particular  move  is  not  an  indication  of  any  immediate 
danger;  the  safety  factor  under  the  new  order  is  but 
little  different  than  under  the  old. 

Discretion,  the  Need  of  Emergency 

TWICE  during  the  last  week  the  New  York  subway 
has  been  the  scene  of  accidents  that  have  tied  up 
the  movement  of  trains  for  long  periods.  On  both 
occasions  passengers  have  been  confined  to  the  cars, 
some  of  the  time  in  darkness,  both  literal  and  figurative. 
That  panics  did  not  occur  is  due  no  doubt  to  the  pa- 
tience and  good  judgment  of  the  traveling  public  and 
to  the  extraordinary  record  of  safety  that  has  been 
achieved  by  the  subway  during  its  eighteen  years  of 
operation.  Yet  we  cannot  forbear  to  ask  ourselves 
two  questions  in  this  connection.  Why  is  it  usually  so 
difficult  to  obtain  information  as  to  the  cause  of  delay 
in  almost  every  department  of  transportation  service? 
Much  of  the  danger  of  panic  under  such  conditions  can 
be  averted  if  those  affected  are  generally  informed  as 
to  the  cause  of  the  delay  or  difficulty.  And  why  is  it 
necessary  to  hold  passengers  cooped  up  in  subway  cars 
long  after  some  one  in  authority  must  know  that  a 
delay  is  to  be  of  long  duration?  Despite  the  conditions 
under  which  a  rapid  transit  subway  in  New  York  City 
must  be  operated,  means  could  be  devised  for  investing 
someone  on  the  ground  with  authority  to  discharge 
trains  stalled  between  stations  for  long  periods.  Rules 
and  regulations  are  essentia!  in  the  public  interest,  but 
a  blind  and  rigid  adherence  to  rules  and  regulations  in 
the  face  of  emergency  conditions  will  often  prejudice 
the  very  public  safety  they  have  been  designed  to  in- 
sure. If  we  must  deprive  the  rank  and  file  of  every 
vestige  of  discretion,  we  must  provide  over  them  an 
authority  that  will  be  sufficiently  decentralized  and  flex- 
ible to  cope  with  emergencies. 

The  Price  of  Stability  in  Construction 

A  SEWER-CONSTRUCTION  job  was  recently  put 
under  contract  in  Jersey  City,  N.  J.,  at  a  price  little 
more  than  30  per  cent  of  the  low  bid  for  the  same  work 
received  Aug.  10,  1920,  and  59  per  cent  of  the  low  bid 
taken  Oct.  19,  the  same  year.  Contrasting  these  prices 
with  the  actual  variation  in  materials  and  labor  prices 
the  1920  bids  contained  heavy  insurance  against  any 
labor  or  material-price  fluctuation,  far  out  of  proportion 
to  any  sum  warranted  by  actual  current  prices.  Apply- 
ing Engineering  News-Record's  construction  cost  index 
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number,  the  August,  1920,  bid  was  more  than  double 
the  actual  cost  of  doing  the  work,  assuming  that  costs 
upon  which  bids  were  taken  could  have  endured  while 
the  work  was  in  progress.  In  other  words  the  unsettled 
conditions  at  the  price  peak  forced  the  contractor  to 
add  to  his  bid  a  contingency  that  represented  half  the 
cost  of  doing  the  work  today.  Though  the  Jersey  City 
job  may  represent  extreme  conditions,  it  is  indicative 
of  the  tremendous  loss  in  construction  work  which  must 
be  charged  to  a  psychological  condition.  What  can  be 
done?  Labor  is  hard  to  control.  If  contracts  exist  they 
are  not  considered  inviolable,  particularly  in  troublous 
times.  And  price  quotations  are  as  changeful  as  the 
winds.  However,  the  direct  money  loss  involved  forces 
an    acknowledgment    that   the    job    is    worth   tackling. 

Contractor's  Concrete  Specifications 

THE  resolution  of  the  Associated  General  Con- 
tractors, noted  in  the  news  columns,  authorizing  its 
committee  to  "prepare  specifications  for  concrete  and 
reinforced  concrete  which  in  their  opinion  would  be 
reasonable,"  probably  does  not  indicate  so  serious  a 
division  of  opinion  between  the  engineers  and  the  con- 
tractors as  its  first  reading  would  suggest.  The  Joint 
Committee  is  endeavoring  to  produce  a  satisfactory 
concrete  specification.  Its  tentative  effort,  now  out  a 
year,  has  met  with  much  criticism,  which  was  to  be 
expected,  but  the  committee  is  now  in  possession  of  all 
of  this  criticism  and  is  prepared  to  proceed  to  a  final 
revision  which  should  be  materially  changed  from  the 
first  draft  and  should,  further,  come  near  to  expressing 
the  latest  expert  ideas  on  the  design  and  production  of 
concrete.  It  is  reassuring  to  learn  that  the  contractors, 
through  their  associated  body,  are  not  undertaking  to 
produce  a  rival  specification,  but  are  merely  to  prepare 
a  specification  probably  not  for  publication  but  as  a 
positive  statement  of  their  views  which  have  hitherto 
been  expressed  as  negative  criticism  of  the  Joint  Com- 
mittee report.  At  all  the  public  discussions  of  that 
report  the  critics,  who  have  frequently  voiced  the  con- 
tractors' opinion,  have  been  asked  for  definite  substi- 
tutions satisfactory  to  them.  Probably  this  proposed 
work  of  the  A.  G.  C.  committee  will  do  just  that  thing. 

Federal  Aid  Stabilized 

WHEN  the  President  last  month  signed  the  Post 
Office  appropriation  bill  authorizing  $190,000,000 
of  government  funds  for  road  construction  during  the 
next  three  years— in  addition  to  $13,000,000  for  forest 
roads  in  1923  and  1924 — assurance  of  stability  was 
given  to  the  policy  of  federal  aid.  Fifty  million  dollars 
were  made  available  for  the  year  which  began  July  1 
and  $65,000,000  and  $75,000,000,  respectively,  were 
authorized  for  the  two  succeeding  fiscal  yeai-s.  It  is 
true  that  these  appropriations  fall  short  of  the  amount 
considered  necessary  by  state  highway  officials  if  state 
road  systems  are  to  be  completed  within  a  reasonable 
time  to  meet  the  demands  of  traffic.  Estimates  have 
commonly  been  based  upon  an  assumption  of  $100,000,- 
000  yearly  of  federal  aid.  While  the  states,  therefore, 
do  not  get  all  they  sought,  they  can  now  plan  their 
work  in  the  full  knowledge  that  a  continuing  policy  of 
governmental  assistance  is  established,  in  spite  of  the 
fact  that  the  new  legislation  reduces  the  maximum 
participation  by  the  government  from  $20,000  to 
$16,250  per  mile  for  roads  for  the  current  year  and  to 
$15,000  per  mile  thereafter.    An  important  part  of  the 


new  act  is  its  provision  for  extending  federal  aid  to 
structures  involved  in  the  elimination  of  railroad  grade 
crossings.  Otherwise  the  work  will  be  administered  as 
it  has  been  since  the  establishment,  last  year,  of  the 
7-per  cent  system  of  primary  and  secondary  routes. 
The  U.  S.  Bureau  of  Public  Roads  reports  that  plans 
for  the  interstate  and  intercountry  systems  have  been 
received  from  all  but  eight  states  and  that  the  state 
systems  are  being  co-ordinated  to  serve  the  best  in- 
terests of  the  country  at  large.  The  new  appropriations 
come  opportunely,  for  several  states  had  almost  reached 
the  limit  of  funds  available.  It  is  estimated  that  the 
$190,000,000  lately  authorized  will  result  in  the  con- 
struction of  more  than  25,000  miles  of  road  which, 
added  to  the  46.000  miles  estimated  to  result  from  pre- 
vious appropriations  totaling  $350,000,000,  will  pro- 
duce a  total  of  71,000  or  nearly  40  per  cent  of  the 
180,000  miles  of  road  in  the  7-per  cfent  system  of 
federal-aid  routes  now  outlined.  Uncertainty  as  to 
the  future  of  federal  aid  is  removed  and  the  states  can 
now  lay  their  plans  for  at  least  three  years  to  come. 

Another  Simplification  Proposed 

SIMPLIFICATION  of  styles  and  sizes  is  the  fir.st  step 
toward  the  elimination  of  waste,  according  to  the 
studies  of  the  committee  of  the  Federated  American 
Engineering  Societies  appointed  to  investigate  that 
subject.  Unfortunately  the  greatest  economic  losses 
from  too  many  and  varied  styles  lie  outside  the  juris- 
ditcion  of  engineers  in  the  uncharted  and  uncontrolled 
realm  of  fashion.  In  those  fields  where  engineers  have 
some  influence,  however,  progress  toward  simplification 
is  being  made.  Already  the  paving  brick  industry  has 
cut  down  its  standard  shapes  and  sizes  from  sixty-six 
to  seven  and  the  reinforcing  bars  rolled  to  standard 
have  been  reduced  to  ten  sizes.  Now  the  lumber  people 
are  going  to  get  together  with  the  Forest  Service  and 
the  Department  of  Commerce  in  an  effort  to  standardize 
lumber  grades  and  sizes  which  will  mean  a  reduction 
in  the  multitude  of  sizes  and  grades  now  prevalent. 
Lumber  is  a  fertile  field  for  such  simplification,  not 
only  from  the  standpoint  of  the  producer,  who  should 
save  money  by  direct  reduction  of  costs,  but  also  from 
that  of  the  consumer,  who  will  be  saved  time  and  bother 
in  size  and  grade  selection. 


County  and  State  Highway  Liaison 

IN  EVERY  state  highway  department  there  should  be 
a  liaison  bureau  whose  specific  purpose  it  is  to  carry 
the  doctrine  of  sound  highway  management  into  the 
counties  and  co-ordinate  the  highway  thinking  of 
county  and  state.  As  a  general  rule  county  road  man- 
agement is  less  advanced  than  state  management.  In 
this  conclusion  the  committee  of  the  Nebraska  State 
legislature,  whose  findings  are  published  in  another 
column,  is  in  agreement  with  all  previous  investiga- 
tions and  with  general  observation.  The  Nebraska 
study,  in  common  with  previous  ones,  announces  only 
the  obvious  reasons  that  county  highway  accounting 
is  insufficient  and  county  highway  engineering  is  in- 
efficient. To  leave  the  question  at  this  point  does  not 
get  us  far.  Poor  accounting  and  mediocre  engineering 
are  effects  instead  of  causes. 

The  Nebraska  report  indicates  that  there  are  coun- 
ties in  which  highway  management  is  as  capable  and 
as   keen    for   efficiency    as    in    any    state    highway    de- 
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piutment.  This  conclusion  also  tallies  with  general 
observation.  The  accounting  and  the  engineering  in 
these  counties  is  obviously  competent  but  the  funda- 
mental condition  is  that  the  people  have  been  edu- 
cated to  require  good  highway  management.  In  gen- 
eral it  can  be  asserted  that  wherever  a  favorable  com- 
parison can  be  made  between  county  and  state  practice 
the  possibility  is  due  to  an  usually  highly  educated 
public  sentiment  which  demands  and  supports  sufficient 
and  competent  county  engineering. 

The  wisdom  of  these  exceptional  counties  should  be 
carried  into  all  counties  and  this  is  a  task  which  state 
highway  depai-tments  might  well  assume.  Practically 
all  state  highway  departments  recognize  this  duty,  at 
least  as  a  theory,  but  it  is  performed  only  incidentally 
and  by  indirect  influence.  In  only  one  or  two  states  is 
it  recognized  as  a  task  to  be  performed  by  a  bureau 
organized  for  the  specific  purpo.se.  This  liaison  work 
is  not  of  a  kind  that  can  be  well  done  as  an  incidental 
task.  Local  jealousies  have  to  be  overcome  and  the 
technicalities  and  economics  of  proficient  highway  man- 
agement have  to  be  taught.  These  are  tasks  which 
require  the  entire  effort  of  competent  heads  of  a  depart- 
ment bureau  organized  and  financed  to  do  the  work. 


An  Engineering  Anniversary 

ENGINEERING  suffers  from  a  lack  of  interest  in  its 
own  traditions.  We  are  proud  to  have  it  esteemed 
a  forward-looking  profession.  Our  boast  is  that  we  are 
so  occupied  with  the  problems  of  today  and  tomorrow 
that  we  have  scant  opportunity  to  contemplate  our 
achievements  of  yesterday.  Sound  and  creditable  as 
this  attitude  may  be,  it  is  possible  to  lean  over  back- 
ward, and  in  our  devotion  to  what  we  hold  modern, 
practical  and  progressive,  to  deny  ourselves  the  inspira- 
tion to  be  derived  from  reflection  upon  the  worth  of 
those  who  have  preceded  us.  Such  inspiration  is  real 
and  practical,  for  it  is  the  prop  that  has  sustained  every 
craftsman  and  every  professional  man  since  mankind 
first  began  to  take  pride  in  its  work. 

With  this  thought  our  mind  turns  back  to  105  years 
ago  when  the  first  contract  was  signed  for  the  con- 
struction of  the  Erie  Canal  across  New  York  State. 
On  Independence  Day  of  that  year,  1817,  the  first  earth 
was  turned  in  the  enterprise  just  west  of  Rome,  N.  Y. 

It  is  scarcely  possible  to  exaggerate  the  importance 
of  this  anniversary  to  American  engineers,  for  out  of 
the  labor  of  that  undertaking  was  born  the  American 
profession  of  civil  engineering.  It  is  true  that  earlier 
surveys  had  been  made  for  public  works  in  many  parts 
of  the  land  and  that  some  of  them  were  built.  But 
almost  without  exception  the  conduct  of  those  works 
was  in  the  hands  of  European  engineers.  The  Ameri- 
can engineer  had  not  yet  arrived.  Indeed,  it  was  largely 
by  chance  that  the  Erie  was  begun  under  American 
auspices,  for  the  state  tried  hard  to  secure  the  services 
of  William  Weston,  an  English  canal  builder  who  al- 
ready had  designed  and  built  several  works  in  this 
country.  He,  however,  finally  refused  on  the  grounds 
of  advanced  age  and  ill  health. 

So  it  came  to  pass  that  Benjamin  Wright  and  James 
Geddes,  survej'ors  who  had  been  engaged  on  some  of 
the  preliminary  surveys  for  the  canal,  came  before  the 
board,  expressed  their  confidence  in  their  ability  to 
locate  and  build  the  canal,  and  bespoke  on  the  part  of 
the  commissioners  an  equal  confidence.  It  was  granted. 
As  might  have  been  expected,  sapient  legislators  and 


political  opponents  of  the  canal  at  once  rose  in  their 
places  demanding  with  fine  scorn,  "Who  is  Geddes  and 
who  is  Wright?  And  what  canals  have  they  ever 
built?"  Then,  too,  hostility  took  another  tack.  Some, 
for  example,  insisted  that  the  engineer's  spirit  level 
never  would  suffice  to  run  the  long  canal  levels,  which 
when  built,  would  probably  be  off  by  the  total  depth. 
So  Wright  went  out  and  ran  two  independent  lines 
each  more  than  60  miles  long,  checking  on  the  closing 
within  li  in.    And  that  settled  that. 

Today  we  marvel  at  the  courage  and  the  resource  of 
those  professional  pioneers  who  were  to  link  the  waters 
of  the  Atlantic  and  the  Great  Lakes  through  more  than 
350  miles  of  what  was  almost  trackless  forest.  Of 
experience  they  had  had  practically  none.  System- 
atically organized  engineering  science  was  as  yet  un- 
known. Few  books  were  available.  Every  problem  that 
arose  must  be  solved  from  its  very  foundation  principles 
through  to  its  final  application.  Not  only  were  they  to 
overcome  the  physical  obstacles  that  beset  them,  but 
they  were  also  to  devise  means  of  administering  public 
works  until  then  unnecessary  and  unknown.  Out  of 
the  Erie  Canal  the  American  contractor  came  into  be- 
ing, for  it  was  decided  that  the  work  should  be  divided 
into  short  sections  and  let  to  individuals  who  would 
undertake  their  construction.  During  the  course  of  this 
work  much  interesting  information  and  many  valuable 
data  were  gathered  and  incorporated  into  our  fund  of 
engineering  knowledge.  There  was  developed  the  use 
of  plows  and  scrapers  for  excavation,  the  consolidation 
of  embankments  by  teaming  over  them,  ingenious  plant 
for  clearing  and  grubbing,  and,  most  interesting  of  all 
perhaps  to  contractors,  the  institution  of  payment  on 
monthly  estimates. 

Out  of  that  splendid  corps  came  a  coterie  of  tested 
men  who  were  destined  to  write  their  names  high  in  the 
annals  of  the  profession,  which  through  this  undertaking 
they  were  founding  in  the  new  nation.  Aside  from  the 
two  leaders,  there  were  Canvass  White,  who  first  pro- 
duced American  hydraulic  cement,  and  who  designed  the 
mechanical  structures  of  the  canal ;  Holmes  Hutchinson, 
who  was  later  called  upon  to  design  and  build  canals  and 
railroads  in  several  states;  Nathan  S.  Roberts,  who 
designed  and  built  the  Lockport  flight  of  locks,  and 
later  was  builder  of  canals  in  Pennsylvania,  of  the 
Harpers  Ferry  bridge,  and  engineer  for  the  federal 
government  on  a  proposed  ship  canal  around  Muscle 
Shoals,  and  John  B.  Jervis,  builder  of  railroads  and 
water-works  and  eventually  president  of  the  Chicago  & 
Rock  Island  R.R.     These  are  but  a  few. 

In  1825  the  canal  was  completed.  It  was  363  miles 
long,  40  ft.  wide  at  the  water  surface,  and  28  ft.  wide 
at  the  bottom.  Its  depth  was  4  ft.  Eighty-three  locks, 
each  90  x  15  ft.,  overcame  a  total  rise  and  fall  of  675  ft. 
and  eighteen  aqueducts,  mostly  of  cut  stone,  carried 
the  canal  over  streams  and  other  obstructions.  The 
time  between  Buffalo  and  Albany  had  been  halved.  The 
cost  was  17,000,000. 

Small  wonder,  then,  that  Benjamin  Wright  has  been 
called  the  "Father  of  American  engineering."  Small 
wonder,  too,  that  the  historian  of  the  opening  cere- 
monies was  able  to  inscribe  his  triumphant  enthusiasm 
in  these  words:  "Europe  begins  already  to  admire — 
America  can  never  forget  to  acknowledge  that  they 
have  built  the  longest  canal  in  the  world,  in  the  least 
time,  with  the  least  experience,  for  the  least  money, 
and  to  the  greatest  public  benefit." 
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Hydro-Electric  Development  Involves  Unusual  Tunnel  Job 

Reconstruction  of  Kern  River  Plant  Requires  Enlargement  of  8.300  Ft.  of  Rock  Tunnel- 
Location,  Topography,  and  Ground  Give  Rise  to  Special  Problems 

By  H.  K.  Fox 

Sunerintendcnt.  San  Joaquin  Licht  &  Power  Corporation, 
Fresno,  Cal. 


ENLARGEMENT  of  a  grade  tunnel  through  blocky 
and  otherwise  difficult  ground  to  a  pressure  tunnel 
having  a  cross-section  more  than  four  times  as 
large  was  the  outstanding  element  in  the  reconstruc- 
tion of  the  Kern  River  plant  completed  last  summer. 
The  special  problems  to  be  solved  made  necessary  the 
application    of    special    equipment    and    methods    and 


ment  of  the  Kern  Canyon  project  called  for  the  total 
installation  of  18,000  hp.,  so  authority  was  given  to 
construct  an  entirely  new  plant  of  12,000  hp.  capacity 
and  to  provide  tunnel  capacity  for  the  ultimate  develop- 
ment and  foundations  for  the  future  unit  of  6,000  hp. 
Fig.  1  shows  the  general  layout  of  the  job  of  which  a 
better  conception  will  be  obtained  if  it  is  borne  in  mind 
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FIG.   1.     GENERAL  LAYOUT  OF  KERN   RIVER    DEA'ELOPMENT 


Here  are  shown  the  general  scheme  of  the  installation  and 
the  location  of  the  three  construction  camps.  Camp  One  was 
job  headquarters.  All  the  adits  were  used  for  access  to  the 
work  thereby  making  possible  simultaneous  progress  at  many 
points  as  well  as  excellent  ventilation  and   little  loss  of  time 


waiting  for  the  tunnel  to  clear  after  blasts.  All  the  concrete 
was  mixed  at  Adit  Five,  wiiich  was  centrally  located.  Ma- 
terials W'ere  brought  in  by  the  road  on  the  east  side  of  the 
canyon  and  then  handled  to  the  mixer  as  is  illustrated  in 
Fig.  5  herewith. 


illustrate  aptly  the  engineering  function  of  adapting 
available  means  to  a  desired  end  in  the  interest  of  speed 
and  economy.  The  location  and  surroundings  raised 
also  problems  of  subsistence  for  the  working  forces 
that  are  not  frequently  met  with  in  engineering  con- 
struction work.  The  new  plant  a.s  installed  develops 
two-thirds  of  the  economic  capacity  of  the  site  and  has 
been  arranged  for  convenience  of  future  enlargement 
to  full  capacity. 

The  original  development  of  the  Kern  Canyon  project 
of  the  San  .Joaquin  Light  &  Power  Corporation,  located 
on  the  Kern  River  approximately  eighteen  miles  north- 
east of  Bakersfield,  Cal.,  was  completed  in  1890,  and 
consisted  of  a  flume,  a  very  crude  diversion,  steel  pres- 
sure pipe,  and  two  wheels,  with  generators  of  400  kw. 
each.  Later,  because  of  mountain  slides  destroying  the 
flume  during  the  rainy  season,  a  tunnel  6  ft.  6  in.  x 
6  ft.  6  in.  was  driven  and  the  intake  moved  upstream 
to  the  tailrace  of  the  development  above.  On  account 
of  the  inefficiency  of  the  two  old  units,  another  unit  of 
3,000  kw.  was  installed  in  1917. 

In  the  fall  of  1920  a  study  of  the  stream  flow  of  the 
Kern  River  made  it  evident  that  the  economical  develop- 


that  the  river  flows  through  a  deep  narrow  canyon 
ending  abruptly  at  the  power  house  site.  This  is  strik- 
ingly shown  in  Figs.  2  and  3. 

Condition  of  Old  Tunnel  and  Penstock — The  old  plant 
was  shut  down  Jan.  28,  1921.  whereupon  an  inspection 
offered  an  opportunity  to  study  the  wear  after  thirty- 
one  years'  operation.  The  tunnel  had  been  driven  very 
close  to  the  surface,  and  had  eight  adits  in  its  length 
of  8,300  ft.  The  ground  being  mostly  a  very  poor  grade 
of  granite  and  very  blocky,  at  places  nothing  but  slides 
of  rock  and  earth  were  encountered.  The  sides  and 
floor  were  lined  with  concrete  and  the  roof  arched 
where  the  ground  required  it.  Only  one  cave-in  was 
found,  it  being  the  only  wet  place  in  the  roof.  The 
walls  had  been  laid  up  dry  and  faced  with  hand-placed 
plaster  and  the  floor  had  been  poured  two  inches  deep 
on  top  of  the  ties  and  muck.  The  latter  was  about  fifty 
per  cent  washed  out  but  the  walls  as  a  whole  were  in 
excellent  condition.  Some  slabs  from  the  floor  were 
turned  up  on  edge  and  obstructed  the  flow  materially. 
The  redwood  timbering  was  concreted  in,  and  being 
within  two  inches  of  the  surface  of  the  concrete,  had 
caused    failure    in    one   place.      There   was    no    serious 
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amount  of  moss  clinging  to  the  concrete.  Through  one 
adit  it  was  possible  to  crawl  into  an  underground 
chamber  over  the  tunnel,  about  200  ft.  long  and  5  ft. 
high,  formed  by  the  arching  of  the  loose  rock  and  earth 
over  the  concrete  roof  of  the  tunnel.  This  chamber 
had  been  formed  during  the  excavation  of  the  tunnel  by 
the  fine  dirt  sifting  down  through  the  lagging. 

Intake  and  Diversion  Dam — Storage  at  the  intake 
was  not  possible,  because  of  the  location  of  the 
Southern  California  Edison  power  house,  Kern  River 
No.  1.  On  the  intake  side  of  the  river  and  directly  over 
the  intake  site,  is  a  veiy  dangerous  mountain  slide, 
from  which  during  the  rainy  season  blocks  of  rock 
rolled  down  to  so  great  an  extent  that  it  was  necessary 
to  have  a  watchman  constantly  on  guard  to  warn  the 
workmen.  For  the  same  reason  the  intake  structure 
was  designed  to  provide  a  cushion  of  loose  fill  over  its 


tunnel.  There  are  eight  adits  in  the  8,300  ft.  and  as 
none  of  them  is  very  long,  all  but  two  were  enlarged, 
some  of  this  work  being  done  before  the  old  tunnel  was 
unwatered.  After  a  careful  study  of  surveys  and  costs, 
it  was  determined  that  the  best  plan  would  be  to  follow 
the  line  and  grade  of  the  old  tunnel,  thus  using  it  as 
a  pioneer.  The  ground  encountered  was  a  very  blocky 
granite  with  many  seams  of  quartz  or  mud  but  was 
entirely  dry. 

From  Fig.  1  may  be  seen  how  access  was  had  to  the 
adits  and  from  what  points  the  work  was  carried  on. 
The  original  flume  was  located  approximately  on  the 
same  elevation  as  the  tunnel  floor,  and  provided  an 
excellent  path  from  adit  to  adit  and  a  bench  on  which 
to  lay  the  4-in.  air  line  and  3-in.  water  line,  with 
branches  at  each  adit. 

The  old  plant  was  shut  down  Jan.  28,  1921,  and  im- 
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From  this  picture  may  be  obtained  a  clear  idea  of  the  topog- 
raphy ot  the  canyon  and  of  the  material  through  which  the 
tunnel  -n-as  driven.  The  lengths  ot  penstock  are  lying  close 
to  the  end  of  the  tunnel  section.  On  the  right  bank,  look-.ng 
at  the  picture,  may  be  seen  the  road  over  which  concrete 
materials  were  hauled  to  the  mixing  plant  at  Adit  Five. 

top.  The  structure  is  part  of  the  dam,  and  has  two 
6-ft.  sluice  gates,  one  in  front  of  the  rack  bars  to 
remove  coarse  material,  and  the  other  behind  the  rack 
bars  to  clean  the  sand  trap. 

The  two  headgates  are  built  up  of  timber  and  steel 
and  are  operated  by  threaded  stems.  The  dam  is  140  ft. 
long,  6  ft.  wide,  and  15  ft.  high,  with  buttresses  and 
30-ft.  apron.  Flashboards,  8  ft.  high,  are  so  designed 
that  in  ease  of  flood  by  releasing  one  timber  they  go 
out.  They  can  be  removed  one  at  a  time  by  a  traveling 
chain  block,  supported  by  a  two-span  steel  bridge  over 
the  dam. 

As  soon  as  the  old  plant  was  shut  down,  a  cofferdam 
was  built  around  the  old  intake  and  the  new  structure 
rushed  to  completion  before  the  spring  floods.  When 
the  tunnel  was  completed,  in  the  early  part  of  the  fol- 
lowing summer,  the  entire  river  was  diverted  through 
the  tunnel  and  the  dam  built  after  the  powerhouse  was 
on  the  line,  and  while  the  rest  of  the  job  was  being 
salvaged  and  cleaned  up. 

Enlargement  of  Tunnel— The  tunnel  work  was  the 
major  part  of  the  job  and  consisted  of  enlarging  the 
old  tunnel  from  6  ft.  6  in.  x  6  ft.  6  in.  section  to  13  ft. 
6  in.  X  14  ft.  section.     The  new  tunnel  is  a  pressure 


FIG.  3.  LOOKJXG  IXiWXSTKEAM  FKO.M  CA.WOX  \\  Al^l- 
This  view  shows  how  abruptly  the  canyon  ends  «t  the  power 
house  site.  On  the  right,  adjacent  to  the  power  house,  is 
shown  Camp  One,  with  headquarters  office  and  living  quar- 
ters. On  the  left  bank  are  the  machine  shop,  air  compressors, 
and  storehouses.  The  incline  railway  on  the  right  slope  pro- 
vides access  to  the  tunnel  entrance. 

mediately  a  3-ft.  gage  track  of  25-lb.  rail  and  6  x  6-in. 
ties  was  laid  the  entire  length  of  the  tunnel.  As  all 
equipment  was  chosen  so  that  it  could  be  passed 
through  the  old  tunnel,  it  was  distributed  at  once  and 
work  started  from  all  points  of  attack  at  the  same  time. 

At  first  an  attempt  was  made  to  drill  radial  holes, 
using  stopers  for  the  roof,  but  the  loose  rock  fill  behind 
the  concrete  walls  caused  the  steel  to  stock  so  badly 
that  despite  the  advantage  of  being  able  to  drill  con- 
tinuously ahead  of  the  shooting  and  mucking,  this 
method  was  abandoned.  In  conjunction  with  the  radial 
drilling,  an  attempt  was  made  to  trap  the  muck  but 
as  it  was  necessary  to  build  the  traps  too  low  for  traffic 
to  pass  under  it,  this  likewise  proved  unsuccessful. 

A  full  heading  was  finally  adopted  with  twelve  to 
fifteen  15-ft.  holes  to  the  round,  the  muck  being  shot 
down  on  the  track.  All  the  mucking  was  done  with 
Shuveloders,  which,  to  their  great  advantage,  worked 
on  the  main  track  instead  of  the  usual  sections. 

Because  of  the  pioneer  and  the  very  blocky  ground. 
it  was  impossible  to  shatter  the  rock  into  small  pieces. 
As  a  result  the  shuveloders  were  forced  to  handle 
material  much  heavier  than  that  for  which  they  are 
designed,   but   contrary   to  all   expectations,   after   sev- 


52 


ENG-INEERING     XEWS-RECORD 


Vol.  89,  No.  2 


FIG.   4.     GEXER.\L  VIEW  AT   l.VTAKE 
Xote  the  loose  rock  in  the  canyon  walls.     At  (^amp  Three,  a 
short  distance  below  this  point,  these  were  1.000  ft.  high  and 
rock    falls    were    an    everpresent    danger.      On    one    occasion 
two  bunk  houses  were  partially  wrecked  by  5-ton  blocks. 


eral  improvements  and  reinforcements  were  made,  they 
did  the  work  very  satisfactorily. 

Two,  and  in  some  cases  three,  headings,  about  250  ft. 


side   of  an  adit,   so  that 


apart,  were  worked  on  each 
while  one  heading  was  being 
drilled  another  was  being 
mucked,  thus  making  both 
operations  practically  con- 
tinuous. Because  of  the  ex- 
cellent ventilation  made  pos- 
sible by  the  numerous  adits 
and  the  pioneer  ver>-  little 
delay  was  caused  by  powder 
smoke.  It  was  possible, 
therefore,  so  to  plan  the 
drilling  and  shooting  in  the 
several  headings  that  prog- 
ress depended  upon  the  rate 
ef  mucking,  which,  dur- 
ing the  last  thirty  days, 
amounted    to    120    lin.ft.    of 

tunnel  per  24  hours.  In  order  to  keep  four  shuveloders 
working  under  such  constant  and  severe  service  it  was 
found  necessary  to  have  two  other  spare  machines  ready 
at  the  adits  to  replace  a  breakdown. 

Five-ton  electric  locomotives,  equipped  with  storage 
batteries  and  2-yd.  steel  side-dump  cars  constituted  the 
hauling  equipment.  No  trolley  was  used;  neither  were 
the  batteries  removed  from  the  locomotives  while  being 
charged  at  the  adits,  as  enough  equipment  was  pro- 
vided to  have  at  least  one  unit  always  on  charge.  The 
time  of  charging  was  about  three  hours.  The  batteries 
gave  no  trouble  whatever,  and  in  one  instance,  when 
a  locomotive  was  lost  over  a  dump  200  ft.  high,  it  was 
necessary  to  go  down  to  the  river  and  open  the  switch, 
as  the  wheels  were  still  spinning  on  the  rocks.  When 
hauled  back  to  the  tunnel  this  unit  immediately  re- 
sumed work  without  repairs. 

In  timbering  three  and  five  segment  sets  were  used. 
Special  spacing  of  the  crown  bars  was  necessary  to  pro- 
vide for  the  concrete  delivery  pipe  that  would  be  used 
later.  As  a  whole,  very  little  lagging  was  done,  but 
in    one   place   already    mentioned    it   was    necessary   to 


caulk  with  straw  to  keep  the  fine  dirt  from  sifting  in. 

It  was  diflicult  to  determine  the  proper  tunnel  section 
for  use  in  the  different  parts  of  the  tunnel.  From  an 
examination  of  the  old  tunnel  it  was  evident  that  some 
parts  would  surely  need  lining,  and  these  were  driven 
to  a  lined  section.  Other  parts  might  look  as  if  they 
should  be  unlined,  but  after  enlargement  would  show 
up  dangerous  ground.  As  a  result  the  section  was 
changed  many  times  in  order  to  avoid  unnecessary 
lining  and  at  the  same  time  to  avoid  driving  unlined 
sections  which  would  need  concrete.  This  resulted 
finally  in  three  finished  sections:  one  unlined;  one  lined 
to  a  size  much  over  capacity,  this  being  used  for  short 
lengths  where  the  unlined  section  was  not  considered 
safe;  and  third,  the  lined  section. 

Concreting  Tunnel — It  was  decided  to  do  all  the  con- 
creting from  one  plr.nt,  located  approximately  opposite 
the  middle  of  the  tunnel.  Adit  5  was  chosen  because 
the  muck  dumped  there  was  of  good  quality  granite, 
and  this  material  was  used  in  concreting  the  tunnel. 

The  plant  (Fig.  5)  was  built  on  the  45-deg.  slope  of 
the  mountain,  the  inclined  railway  being  built  with  its 
lower  end  at  the  road,  thence  across  the  river  and  up 
the  slope  to  the  storage  above  the  mixer.  A  branch 
from  the  crushing  plant  led  into  this  railway  through 
a  switch  operated  by  the  hoist  runner  by  means  of  com- 
pressed  air.     The   crushing    plant   was   located  at   the 


FIG.  5.  CONCRETE  MIXIN'G  TLAXT 
^tfefum/imgr arr  The  muck  from  Adit  Five  was  a  granite  suitable  for  use  as 
aggregate.  It  was  scraped  down  into  the  crusher,  whence 
the  crushed  stone  was  iiauled  up  the  incline  railway  herf 
shown.  The  handling  ptant  in  the  tunnel  is  of  particular 
interest. 


bottom  of  the  muck  pile  and  consisted  of  two  crushers 
and  a  revolving  screen.  Rock  was  fed  into  it  with  a 
scraper.  A  self-dumping  car  carried  the  material  up 
the  incline  to  the  storage  bins,  made  by  building  a 
timber  wall  across  a  deep  ravine.  Below  this  storage 
was  located  the  mixer,  cement  bin  and  sack  cleaner. 
A  material  platform  was  built  along  the  road  at  the 
lower  end  of  the  incline  where  cement,  lumber,  and 
equipment  were  delivered  by  truck. 

From  the  mixer  the  concrete  flowed  down  an  inclined 
shaft  through  an  18-in.  pipe,  about  30  ft.  long,  to  a 
hopper  in  the  tunnel.  This  hopper  traveled  on  a  track 
so  that  its  six  11-cu.ft.  compartments  could  each  in 
turn  be  spotted  under  the  pipe.  The  bottom  of  this 
hopper  was  built  on  a  slope  and  had  the  outlet  gates 
of  its  several  compartments  so  arranged  that  as  a  car 
was  spotted  one  operation  discharged  the  concrete  into 
the  six  compartments  of  the  cars.  The  car  bodies  were 
exact  duplicates  of  the  hopper,  except  that  they  had  an  j 
individual  sliding  gate  for  each  compartment.  [For  a 
detailed  description  of  this  plant  see  Engineering 
Neivs-Record,  April  27,  1922,  p.  686.] 
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From  the  cars  the  concrete  was  discharged  directly 
into  the  pneumatic  guns,  each  compartment  holding  a 
gun  batch  of  11  cu.ft.  Two  guns  were  used,  each  con- 
sisting simply  of  a  huge  cylinder,  with  a  piston,  which 
forced  the  concrete  into  a  6-in.  pipe,  through  which  it 
was  forced  by  compressed  air  into  the  forms.  They 
were  simple  and  efficient  machines  and  gave  no  trouble 
whatever. 

During  excavation,  space  was  left  for  the  six-inch 
pipe  to  lie  on  top  of  the  timber  segments  between  crown 
bars  and  directly  over  center  line.  One  of  the  difficul- 
ties encountered  was  in  the  removal  of  the  pipe  as  the 
forms  filled  and  to  facilitate  this  the  pipe  was  cut  into 
5-ft.  lengths,  connected  by  special  quick-acting  flange 
couplings.  As  a  further  aid  the  reinforcing  steel  in  the 
crown  of  the  arch   (see  Fig.  6)  was  specially  designed. 

As  the  concrete  was  discharged  from  the  pipe  against 
either  a  bulkhead  or  the  concrete  of  the  previous  run, 
it  flowed  down  into  the  walls  and  as  these  filled  began 
to  pack  into  the  arch.  By  deflecting  the  pipe  slightly 
the  entire  section  was  filled,  after  which  the  sections 
of  pipe  were  removed. 

Plugging  of  the  pipe  was  practically  eliminated  by 
using  aggregate  not  over  one  inch,  by  using  bent  pipe 
instead  of  ells  and  by  keeping  the  gun  close  to  the 
forms.  The  greatest  difficulty  experienced  was  the 
hardening  of  the  concrete  in  the  cars  after  a  long  haul. 
It  was  found  that  for  a  distance  of  less  than  3,000  ft. 
there  was  little  trouble,  but  for  hauls  between  3,000 
and  4,800  ft.,  the  maximum  length,  the  concrete  would 


not  flow  readily  from  the 
cars.  This  difficulty  was 
found  to  be  greater  with 
a  concrete  having  excess 
water  or  an  aggregate  de- 
ficient in  sand. 

Because  of  the  two 
different  cross  sections  in 
concrete,  two  sizes  of 
forms  were  necessary, 
these  being  built  of  wood 
and  oiled  to  prevent  ad- 
hesion of  concrete.  One 
hundred  and  eighty  feet 
of  forms  were  needed  for 
each  gun,  60  ft.  support- 
ing the  previous  day's 
pouring,  another  60  ft. 
receiving  the  day's  pour- 
ing and  a  third  being  set 
for  the  next  day.  Rein- 
forcement was  placed 
ahead  of  the  forms  and 
supported  on  the  tunnel  timber. 

The  total  volume  of  concrete  placed  in  the  tunnel  was 
13,750  cu.yd.,  4,980  ft.  of  tunnel  having  been  so  lined. 
This  was  done  in  eighty  24-hr.  days.  The  record  days 
work  was  285  cu.yd.,  and  over  a  period  of  several  days 
an  average  of  120  lin.ft.  of  walls  and  arch  were  com- 
pleted    in     during    a    period    of     twenty-four    hours. 

Upon   completion   of  the 
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FIG.   6.     CROSS-SECTIONS  OB' 
LINED  TUNNEL 

The  normal  lining  is  shown  in 
the  left-hand  or  B  section.  The 
right-hand  or  C  section  was 
used  in  short  lengths  of  tunnel 
which  had  first  been  driven  to 
an  unlined  section  and  then  con- 
sidered to  be  unsafe  without 
lining. 
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MS  FOR  TWO  TYPES  OF  TUNNEL  UNING 


sides  and  roof  the  placing 
of  the  invert  was  started. 
A  400-ft.  section  was 
cleaned  at  a  time,  rein- 
forcement placed  and  the 
6-in.  pipe  strung  out  on 
horses.  By  experimenting, 
a  nozzle  was  improvised 
that  "shot"  the  concrete 
against  the  floor  without 
much  spattering,  and  there 
was  no  difficulty  in  shoot- 
ing a  400-ft.  section  com- 
plete in  24  hours. 

As  a  final  precaution 
against  leaking,  all  doubt- 
ful looking  seams  in  the  un- 
lined section  were  cleaned 
and  a  heavj-  coat  of  "gun- 
ite"  applied,  these  sections 
having  been  well  under- 
ground and  in  good  rock. 

Forebay  and  Surge — 
The  old  forebay  was  in  a 
large  chamber  excavated 
at  the  lower  end  of  the  tun- 
nel, and  in  part  of  this  the 
new  concrete  structure  was 
built.  It  can  best  be  de- 
scribed as  a  short  piece  of 
tunnel,  approximately  at 
right  angles  to  the  main 
tunnel.  The  regular  tun- 
nel forms  were  used.  The 
tunnel  entered  at  one  side 
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and  two  penstocks  entered  on  the  opposite  side.  In  one 
end  a  36-in.  sluice  gate  was  provided.  A  sand  trap 
and  rock  bars  were  installed  to  guard  the  machine 
against  debris  from  the  unlined  section.  In  the  re- 
maining part  of  the  old  chamber  were  placed  the  two 
butterfly  valves  at  the  tops  of  the  penstocks,  one 
for  the  new  penstock,  8  ft.  in  diameter,  and  one  for 
the  future  penstock,  6  ft.  in  diameter,  together  with 
the  36-in.  sluice  gate  and  the  air  relief  valves  on  the 
penstock.  Surge  was  provided  for  by  driving  a  25-ft. 
diameter  shaft  to  the  surface  about  60  ft.  upstream 
from  the  forebay. 

Penstock — For    the    present    development,    only    one 
penstock  was  built,  it  being  of  riveted-steel  plate,  8  ft. 


The  cable  was  2]  in.  in  diameter  and  the  span  636  ft. 
A  special  carriage  was  built  on  the  job  so  that  by  u.sing 
the  block  and  hook  belonging  to  the  power  house  crane 
a  6-part  line  and  28-ton  capacity  was  obtained.  Be- 
cause of  the  heavy  and  valuable  machinery  loads  to  be 
carried  the  stresses  and  sag  were  carefully  computed. 
Observations  taken  when  the  26-ton  rotor  was  handled 
proved  the  computations  to  be  accurate.  The  first  duty 
of  the  cableway  was  to  land  the  steam  shovel  for  the 
excavation  of  the  power  house  and  part  of  the  penstock, 
and  to  carry  the  muck  across  the  river  to  the  waste 
dump.  As  soon  as  the  foundations  were  in  the  cable- 
way  began  erection  of  the  unit.  This  was  carried  on 
together  with  the  erection  of  the  building,  so  that  by 
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Fin     7       PT.AN  AND  TKA.XSVERSE  SECTIOX   OF  POWER  HOUSE 
One  12,000-hD.  unit  only  has  been  installed,  but  provision  has  been  made  for  a  future  6.000-hp.  unit. 


in  diameter  at  the  top,  7  ft.  at  the  wheel,  and  568  ft. 
long.  It  is  supported  on  concrete  piers  or  saddles  and 
in  addition  to  being  backfilled  is  held  by  concrete 
anchors  at  the  bends.  This  pipe  was  made  up  at  the 
shop  in  30-ft.  lengths.  No  difficulty  was  experienced 
in  handling  the.'ie  lengths  in  the  field,  although  some  of 
them  weighed  nearly  9  tons. 

Power  House — The  power  house  site  chosen  was 
adjacent  to  the  old  plant,  and  was  located  on  gravel  and 
large  boulders  with  enough  clay  to  make  a  very  tough 
conglomerate.  On  the  power  house  side  of  the  river 
is  an  easy  slope  for  about  200  ft.  from  the  waters  edge, 
but  directly  opposite,  on  the  warehouse  side,  is  a  ver- 
tical wall  about  80  ft.  high.  As  there  was  no  room 
for  wasting  the  muck  on  the  power  house  side  and  as 
it  was  very  inconvenient  to  get  in  the  machinery  and 
material,  it  w^is  decided  to  build  a  cableway,  extending 
over  the  lower  end  of  the  penstock,  and  the  center  line 
of  the  unit,  thence  across  the  river  to  the  top  of  a 
40-ft.  tower  on  that  side,  so  that  trucks  could  be  driven 
under  it. 


the  time  the  concrete  girders  were  ready  for  the  50-ton 
crane,  the  unit  was  complete  and  the  crane  was  lowered 
directly  to  its  rails  by  the  cableway.  After  the  roof 
was  poured  the  final  duty  of  the  cableway  was  to 
handle  the  buckets  of  hot  tar  which  was  used  as  a 
roof  covering. 

One  unit  only  was  installed  but  foundations  are  pro- 
vided for  one  future  unit  and  one  end  of  the  building 
is  of  temporary  construction.  The  present  unit  with  its 
auxiliaries  consists  of  a  12,000-hp.  Francis  type  ver- 
tical turbine,  operating  under  a  head  of  230  ft.,  with 
a  plate  steel  casing  butterfly  valve  and  pressure  regu- 
lating valve,  directly  connected  to  a  10.600-kva.  11,000- 
volt,  60-cycle,  257-r.p.m.  generator  with  Kingsbury 
bearing,  on  top  of  which  is  mounted  a  direct  connected 
864-kw.,  125-volt,  flat-compounded  exciter.  A  White  re- 
gainer  was  installed  in  the  draft  tube  to  increase  the 
over-all  efficiency  of  the  unit.  To  insure  better  regula- 
tion in  time  of  trouble,  the  exciter  shunt  field  may  be 
either  separately  or  self-e.xcited. 

In  order  that  power  may  be  delivered  from  this  plant 
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to  the  Southern  California  Edison  Co.,  provision  has 
been  made  also  for  generating  at  50  cycles. 

An  unusual  feature  of  this  plant  is  that  the  water 
•wheel  is  reached  from  the  main  floor,  there  being  no 
pit.  In  order  to  accomplish  this  the  generator  is  sup- 
ported on  a  concrete  ring,  the  top  of  which  is  7  ft. 
above  the  floor.  One  advantage  of  this  is  that  the 
governor,  control  units,  switchboard  and  valve  operat- 
ing mechanism  are  all  on  the  same  floor,  so  that  one 
operator  and  an  oiler  compose  the  entire  crew. 

Generator  and  transformer  protection  is  provided  by 
a  bank  of  difi'erentially  connected  relays  with  respective 
current  transformers  connected  on  the  neutral  of  the 
generator  and  bushing  type  on  the  transformers.  These 
relays  open  the  generator  switch,  transformer  switch 
and  the  field,  the  latter  being  so  connected  that  it  can- 
not open  unless  the  generator  switch  opens.  Each  line 
is  equipped  with  reverse  power  relays  which  are  con- 
nected so  that  a  short  on  one  line  will  open  that  switch 
only,  this  selective  action  being  necessary  only  when 
both  lines  are  tied  to  the  same  station  bus.  For  normal 
operation  these  relays  are  converted  into  plain  ovei'load 
relays  by  shunting  the  potential  element  contacts 
through  a  small  knife  switch  mounted  on  the  panel. 

The  control  and  lighting  current  is  furnished  by  a 
small  25-kw.,  125-volt,  d.c.  generator,  direct  connected 
to  a  40-hp.  impulse  wheel  with  governor.  Eleven  thou- 
sand to  440-voIt  transformers  provide  station  service 
for  oil  pump,  valve  operation,  motor-generator  set  and 
camp  requirements. 

The  low  tension  bus  room  is  on  the  main  floor  into 
which  the  cables  from  the  generator  lead  to  the  main 
switch,  which  is  a  1,200-amp.,  15,000-volt  switch.  Dis- 
connects are  provided  for  shunting  around  the  switch 
in  case  it  needs  repairs.  All  of  the  low  tension  current 
transformers  and  main  field  switch  are  mounted  on  the 
generator. 

The  high  tension  bus  is  all  of  the  outdoor  type,  sup- 
ported on  steel  towers.  The  voltage  is  stepped  up  from 
11,000  to  66,000  volts  by  a  bank  of  3,600-kva.,  single 
phase  transformers,  connected  delta  on  the  low  side  and 
Y  on  the  high  side,  with  the  neutral  grounded.  The 
11,000-volt  current  is  brought  from  the  bus  room  by 
800,000  cm.  lead  cables  carried  in  a  concrete  beam. 
The  switching  equipment  consists  of  three  300-amp., 
70,000-volt,  electrically  operated  oil  circuit  breakers, 
one  for  the  transformers  and  one  for  each  line.  Dis- 
connects provide  a  means  of  cutting  out  these  switches 
for  repair.  A  ring  bus  makes  the  whole  flexible  in 
order  to  handle  both  50  and  60  cycles. 

Camps,  Water  Supply  and  Sanitation— The  construc- 
tion of  camps  was  started  Dec.  1,  1920,  the  old  oper- 
ators' quarters  being  used  as  a  nucleus  from  which  to 
build  the  Headquarters  Camp,  No.  1,  at  the  mouth  of 
the  canyon.  The  machine  shop,  saw  mill,  warehouse 
and  material  yard  were  located  at  the  most  advan- 
tageous point  from  which  to  distribute  material,  as 
shown  in  Fig.  1. 

Camp  No.  3  was  built  in  the  river  bed,  the  buildings 
on  platforms  about  eight  feet  above  water,  and  the 
compressor  plant  on  a  high  rock.  No  soil_  or  sand  was 
available  for  cesspools  and  lavatories,  so  it  was  neces- 
sarv  to  haul  out  the  kitchen  waste  in  tanks  and  to  build 
a  concrete  pit  for  the  lavatory.  This  was  burned  out 
daily  with  straw  and  crude  oil. 

The  water  supply  was  pumped  from  the  river  by 
3-in.,  3-stage  centrifugal  pumps  to   10,000-gal.  tanks, 


located  high  enough  to  put  pressure  an.VAvhere  on  the 
job.  This  water  was  all  chlorinated,  and  excellent  tests 
were  obtained  through  the  state  laboratories. 

Landslides  from  the  walls  of  the  canyon,  1,000  ft. 
high,  were  an  everpresent  source  of  danger,  and  many- 
narrow  escapes  occurred,  two  bunk  houses  having  been 
partially  wrecked  by  5-ton  blocks  of  rock.  This  oc- 
curred at  7  p.m.,  while  the  men  were  in  the  bunk- 
houses.  Two  small  rocks,  which  preceded  the  heavy 
slide,  gave  warning  so  that  the  men  escaped. 

All  garbage  was  hauled  to  one  point,  where  120  hogs 
were  kept,  the  job  of  hog-tender  being  combined  with 
that  of  watching  the  powder  magazine.  Cans  and  other 
refuse  not  going  to  the  hogs  were  thrown  into  a  pit  and 


FIG.  8.     COMPLETED  KERN  RIVER  POV^TSR  HOUSE 
Note  to  the  left  the  high  tension  bus  structure  and  overhead 
the  cabkway  used  to  handle  materials  and  equipment  during 
construction. 

burned.  In  spite  of  a  temperature  of  116  deg.  in  the 
shade,  few  trees  and  the  absence  of  vegetation,  there 
was  very  little  discontent  or  sickness. 

A  hospital  was  located  at  headquarters  camp,  and 
first  aid  stations  placed  at  several  points  on  the  work. 

The  unit  was  put  on  the  line  Aug.  5,  1921,  248  days 
after  authority  was  given  to  start  construction. 

The  construction  of  this  project  was  carried  out 
under  the  direction  of  R.  C.  Starr,  construction  engi- 
neer of  the  San  Joaquin  Light  &  Power  Corporation, 
whose  organization  consisted  of  H.  K.  Fox,  superin- 
tendent, B.  F.  Jakobsen,  designing  engineer,  J.  D. 
McDougald,  general  foreman,  Victor  Rynning,  general 
storekeeper,  E.  L.  Fox,  tunnel  foreman,  George  Fisher, 
chief  electrician,  D.  J.  Pease,  master  mechanic,  and 
W.  B.  McMillan,  resident  engineer.  The  concrete 
guns  were  furnished  by  the  Universal  Concrete  Gun 
Co.  and  the  power  unit  was  manufactured  by  the  Allis- 
Chalmers  Mfg.  Co.  of  I\Iilwaukee. 
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Improving  Improved  Roads  in  Maryland 

Macadam  Roads  Widened  at  Little  Cost  by  Concrete  Borders — Ori,^inal  Structure  Conserved 
and  Modern  Pavement  Produced  by  Resurfacing 


BY   jMAINTENANCE   and   resurfacing,   guarded   by 
the  regulation  of  traffic,  the  State  of  Maryland  is 
conserving  the  full  value  of  its  original  investment  in 

waterbound     macadam  

roads. 


By  exactly  the 
same  methods  it  is 
protecting  its  invest- 
ment in  concrete  and 
other  high-grade  roads. 
In  fact  the  practice  has 
been  elevated  to  a  prin- 
ciple of  highway  im- 
provement on  which 
are  based  all  activities 
in  keeping  up  a  1,700- 
mile  state  system. 
Principle  and  practice 
may  be  expressed  as 
follows : 

1.  Limit  the  use  of 
highways  to  vehicles 
having  a  gross  weight 
of  10  tons. 

2.  Maintain  every 
road  in  perfect  condi- 
tion. 

3.  Resurface  every  road  as  soon  as  it  can  no  longer 
be  made  by  maintenance  to  give  perfect  service. 

How  the  first  requirement — perhaps  the  most  impor- 
tant of  all — was  met,  was  described  in  Engineering 
News-Record,  April  21,  1921,  p.  666.  A  motor  vehicle 
law  was  enacted  and  then  enforced.  It  is  in  the  same 
positive  manner  that  maintenance  and  resurfacing  are 
planned  and  then  carried  out.  In  brief,  it  is  not  the 
maintenance  or  resurfacing  methods  or  the  forms  of 
structure  employed,  which  make  it  possible  for  the 
Marj-laiid  roads  commission  to  have  conserved  the  full 
value  of  its  original  investment  in  roads,  but  it  is  the 
fact  that  maintenance  and  reconstruction  are  per- 
formed. 

Development  of  Practice — Maryland  began  building 
modern  highways  in  1908  and  in  the  years  that  followed 


Maryland's  policy,  which  makes  it  necessary  from 
time  to  time  to  improve  her  improved  roads  is  funda- 
mentally sound  and  correct.  Under  it  she  has  become 
one  of  the  "best  roaded"  states  of  the  Union.  The 
improvements  which  keep  her  moderate-priced  roads 
continually  up  to  date  cost  far  less  than  the  high  type 
roads  which  elsewhere  are  being  built  to  carry  traffic 
no  heavier  than  her  roads  carry.  The  Maryland  plan 
starts  with  a  relatively  small  investment  in  admittedly 
loio-type  road.  By  a  process  of  gradual  improvement, 
by  selective  treatment  of  the  weak  places,  it  builds  up  a 
better  road  from  year  to  year,  alivays  conserving  the 
bulk  of  the  previous  investment.  It  is  a  plan  ivhich  is 
more  like  the  French  pla7i  than  is  to  be  found  anywhere 
else  in  the  United  States.  It  differs  sfmrply  from  the 
method  which  attempts  by  expenditure  of  vast  sums  to 
build  at  once,  forever. — J.  N.  Mackall,  Chairman,  Mary- 
land State  Roads  Commission. 


it  built  macadam  roads  at  first  12  ft.  and  finally  14  ft. 
wide,  and  following  macadam,  it  built  paved  roads  and 
some  gravel  roads  until  every  county  seat  and  every 

town  with  a  population 
of  1,000,  had  an  im- 
proved road  connec- 
tion with  all  the  others. 
At  the  beginning  of 
1920  these  improved 
roads  had  cost  about 
$30,000,000.  Some  of 
the  early  ones  were 
very  cheap — they  cost 
only  $10,000  a  mile. 
They  had  all  been  well 
maintained  from  the 
time  they  were  built. 
Meanwhile  a  serious 
traffic  problem  had  de- 
velo-,;ed  with  the  use  of 
motor  trucks  and  unre- 
stricted vehicle  loads. 
Two  solutions  pre- 
sented themselves:  (1) 
Let  big  truck  loads 
continue  and  perhaps 
prow  larger  and  let  them  smash  the  old  roads  and  when 
this  had  happened  build  new  hard-paved  roads  designed 
to  carry  the  heavy  trucks,  which  was  to  say,  let  the 
truck  owners  destroy  the  original  S30,000,000  invest- 
ment, or  (2)  reduce  the  truck  loads  and  hold  them 
down  to  the  capacity  of  the  old  roads  kept  up  to  full 
.■strength  by  perfect  maintenance,  and  when  better  serv- 
ice was  required  than  the  old  roads  could  give,  widen 
and  resurface  them,  conserving  all  of  the  old  structure. 
As  has  been  indicated,  the  second  solution  was  adopted. 
Maintenance  and  resurfacing  are  the  operations. 

Maintenance  Practice — Perfect  maintenance  is  not 
held  imaginary  by  the  Maryland  road  commission.  No 
hole  of  any  size  is  permitted  to  remain  in  the  surface 
of  any  road.  Holes  are  repaired,  as  soon  as  they 
appear,  by  patrolmen.    Patrol  maintenance  is  regarded 
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as  a  fundamental  requirement  of  perfect  maintenance. 
Another  thinj?  held  fundamental  is  that  construction 
and  maintenance  shall  be  under  the  same  engineering 
direction.  The  district  engineer  when  he  builds  a  road 
in  his  district  also  maintains  that  road. 

Technically  the  methods  of  maintenance  do  not  differ 
largely  from  those  evei-ywhere  in  use.  The  difference 
is  that  the  maintenance  in  Maryland  is  continuous  and 
precise.  The  practice  is  no  different  than  the  theory. 
This  idea  of  perfection  in  maintenance  is  being  empha- 
sized here  because  it  is  upon  perfect  maintenance  as 
much  as  on  exact  control  of  traffic  loads  that  the  prin- 
ciple of  improvement,  which  has  been  described,  has  its 
foundation. 

With  the  best  of  maintenance  there  comes  a  time 
when  the  old  road  will  no  longer  serve  the  traffic.  It  is 
wearing  thin  or  having  its  edges  raveled  out  or  is 
cracking  up  to  a  degree  where  holding  it  in  service  any 
longer  merely  by  maintenance  is  uneconomical  and 
barely  possible.  Then,  while  the  road  has  high  struc- 
tural value  and  can  be  built  onto,  it  is  set  aside  for 
resurfacing.  The  big  contribution  of  Maryland  to  high- 
way improvement   structurally  is  the  methods   it  has 


FIG.  2.  A  WIDENED  MACAD.AJM  ROAD 
This  is  a  portion  of  the  Frederick  Road  shown  in  half- 
section  by  Fig.  1.  Tlie  14-ft.  road  is  now  20  ft.  wide,  14  ft. 
original  macadam,  bactcfilled  on  the  haunches,  and  two  3-ft. 
concrete  shoulder.s.  Tlie  daik  streak  down  the  middle  shows 
the  original  undisturbed  macadam. 
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FIG.   1.     TYPICAL  SECTIONS   OF   WIDENED  MACADAM  KOADS 
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developed  of  resurfacing 
macadam  and  concrete  roads 
as  illustrated  by  the  drawing 
and  views  of  old  and  recon- 
structed roads  reproduced  here- 
with. 
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FIG.   3.     MACADAM  RESURFACED   BETWEEN   HORDER  STRIPS 
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PIG.  4.  MACADAM  READY  FOR  ^"^"^^''''■^'^^^'^^  ^^ 
This  is  fairly  typical  of  a  maca'la.n  road  com:id^.^ 
ready  for  resurfacing,  mamtendmi  l"}'-'\  ^^„^.  ,.„,j(i  widened 
cessive  and  the  edges  are  raveMnb.  '."mfMCi'd  with  3-in.  of 
by  12xl0-in.  concrete  <-">b?„5  ,'  ,','^1  i"'  top  of  page  .';6. 
asphalt  is  shown  in  the  photogi.ipU  at 


Resurfacing  Macadam— Tv/o  ways  of  resurfacing  old 
macadam  are  practiced:  (1)  Construct  along  one  edge 
or  both  edges  of  the  old  macadam  a  concrete  strip  as 
shown  by  Fig.  1  and  the  view  Fig.  2,  and  at  the  same 
time  raise  the  haunches  of  the  old  road  crown  with  new 
macadam,  or  (2)  widen  the  old  macadam  by  concrete  or 
cobble  strips  and  resurface  the  macadam  with  asphalt 
between  strips,  Fig.  3  or  over  the  strips.  Fig.  6. 

Considering  the  first  method  as  depicted  by  Figs. 
1  and  2,  12-ft.  and  14-ft.  roads  have  been  widened  to 
20  ft.  and  in  the  process  of  widening  the  sharp  crown— 
,'  in.  on  1  ft.— of  old  style  macadam  roads  has  been  cut 
down  to  conform  to  modern  standards.  Referring  to 
Fig.  1,  the  surface  of  the  concrete  strips  is  about  2-in. 
lower  than  the  pavement  crown  and  from  2-in.  to  5-in. 
higher  than  the  surface  of  the  old  macadam  at  the 
edges.  To  fill  in  the  haunch  then,  requires  the  addition 
next  the  concrete  strip  of  a  wedge  of  bituminous 
macadam  2  to  5  in.  deep  tapering  off  to  a  feather-edge. 

Eminent  satisfaction  has  been  given  by  the  resur- 
faced macadam  construction.  No  difficulty  has  been  had 
in  holding  the  macadam  in  place.  The  new  macadam  in 
the  sides  thickens  the  old  road  where  it  is  weakest. 
And  of  course  the  concrete  curb  not  only  widens  the 
road  but  holds  the  old  road  from  raveling  at  the  edges. 
In  the  second  method  of  resurfacing  macadam  there 
is  a  true  resurfacing  process.     Fig.  4  shows  the  appear- 
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ance  of  a  macadam  road  when  it  is  considered  about 
ready  for  resurfacing.  Sometimes  the  macadam  gets 
in  worse  condition,  but  this  is  generally  due  to  unusual 
circumstances.  The  photograph  on  p.  56  shows  the  same 
road  resurfaced  with  3  in.  of  asphalt  between  1-ft.  con- 
crete curbs.  Figs.  3  and  6  indicate  other  typical  asphalt 
surfacings. 

Ordinarily  the  1^  in.  asphalt  binder  is  put  directly 
■  on  the  macadam  wiiich  is  merely  swept  clean.  In  case 
the  road  has  some  pot  holes,  these  are  cleaned  out  and 
additional  binder  is  placed  in  them  and  tamped  to  grade 
immediately  ahead  of  the  regular  binder  course. 
Except  when  additional  stone  is  required,  or  where  the 
cross-section  is  distorted  or  where  the  surface  is  cor- 
rugated the  old  road  is  not  scarified.    When  scarifying 


would  give.  The  requirement  of  sei'vice  to  traffic  is 
thus  met  until  some  future  time  when  a  further  recon- 
struction or,  perhaps,  replacement  is  required. 


'^/e'A  '■Existing         \< 
arnrcfeifmliier  3xd' 


■>l    ''Existing         l«//'>| 
K'ncrrte  shoulders  YxQ' 


FIG.  6.   MAC.\D.-VJI  RKSURFACED  OVKR  BORDER  STRIPS 
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FIG.  7. 


Old  concrete  roac/  Sand  cushion- 

CONCRETE  ROAD  WIDENED  AND  RESURFACED— CURRENT 
MARYLAND  PRACTICE 


is  necessary  new  .stone  is  added  and  the  whole  is  water- 
bound  and  rolled.  Scarifying  retards  resurfacing  and 
costs  about  $5  per  ton  of  new  base  in  place.  With  bids 
for  binder  and  tops  running  $1.40  to  $1.50  a  square 
yard  and  $9  per  ton  for  extra  binder,  the  scarifying 
increases  disproportionally  the  cost  and  low  cost  is  of 
course  the  compelling  argument  for  the  resurfaced  road 
against  new  concrete  roads.  Bids  for  10  x  12-in.  con- 
crete curbs  run  about  $13  per  cubic  yard  and  for  8-in.  x 
2-  or  3-ft.  about  $11  per  cubic  yard. 

Resurfacing  concrete — The  general  method  of  resur- 
facing old  concrete  roads  is  the  same  as  for  macadam 
roads.  With  the  ordinary  conditions  of  surface  no 
roughening  has  been  found  necessary  to  hold  the  asphalt 
from  creeping  and  it  has  been  laid  on  grades  as  steep 
as  6  per  cent.  A  typical  section  of  resurfaced  concrete 
road  is  shown  by  Fig.  7. 

Traffic  uses  the  roads  during  reconstruction.  One 
concrete  strip  is  built,  using  a  portable  one-bag  mixer, 
and  then  the  second.  Half  the  road  is  always  open  to 
traffic.  Unless  the  old  macadam  is  scarified  none  of 
the  operations  is  heavy  and  the  volumes  to  be  hauled 
are  not  large.  Large  equipment  does  not,  therefore, 
encumber  the  operation  and  block  the  roadway. 

Theory  Developed — The  practices  recorded  are  the 
offspring  of  a  matured  theory  of  highway  improvement. 
It  is  that  roads  can  be  improved  only  to  be,  later  on, 
improved  again — there  is  no  permanent  road.  First 
roads  of  such  cost  as  could  then  be  afforded  were  con- 
structed. These  roads  have  earned  their  cost.  By 
perfect  maintenance  and  traffic  regulation  their  original 
structural  integrity  still  e.iists.  On  the  original  struc- 
ture there  can  now  be  joined  new  construction  which 
modernizes  the  old  road  and  enables  it  at  a  fraction  of 
the  cost  to  give  service  for  a  number  of  years  to  come 
which  is  as  satisfactory   as  a  higher-type   new  road 


Rusted  Steel  Chimney  Repaired  by  Welding 

Repair  of  a  badly  corroded  .steel  smokestack  at  the 
plant  of  the  Arbuckle  Sugar  Refinery,  Brooklyn,  N.  Y., 
was  accomplished  by  an  unusual  use  of  electric  welding. 
The  stack  is  16  ft.  in  diameter  at  the  top  and  245  ft. 
high,  and  consists  of  i-in.  plate  a  steel  shell  i-in  thick 
(originally)  at  the  top,  lined  with  brick.  Corrosion  had 
been  so  active  in  its  upper  part  during  twenty  years 
of  service  that  the  steel  in  many  places  was  of  hardly 
more  than   paper  thickness,  and  rollers  on   a  hoisting 

cage  used  to  lower  men  and 
Ccncrrfe shoulder.       „   _         materials  along  the  side  of 
the  stack  went  through  the 
plate  repeatedly 

It  was  desired  to  make 
repairs  without  putting  the 
stack  out  of  continuous 
service.  The  method  finally 
used,  with  success,  was 
placing  new  J-in.  sheets 
directly  over  the  sheets  to 
be  replaced,  and  butt-weld- 
ing them  to  the  adjoining 
plates  at  the  vertical  edges 
and  welding  them  to  the  rivets  of  the  ring  seams.  No 
method  of  riveting  new  sheets  in  place  could  be  used,  on 
account  of  the  brick  lining.  When  repairs  by  welding 
replacement  were  first  contemplated,  it  was  planned  to 
bum  out  the  old  sheets  one  by  one  and  replace  them  as 
they  were  removed,  but  it  was  found  that  this  could  not 
be  done  because  the  metal  was  so  thin  that  the  edges 
would  not  stand  up. 

The  plates  were  about  5  x  9  ft.  In  size,  weighing  some- 
thing over  200  lb.  each.  The  principal  difficulty  in  ex- 
ecuting the  work  on  this  plan  was  caused  by  the  height 
above  ground,  which  bothered  both  the  arc  and  the 
men.  There  was  always  enough  air  movement  at  this 
height  to  affect  the  arc  or  blow  it  out,  and  the  welders 
found  it  hard  to  work  efficiently,  on  an  open  platform. 
Both  difficulties  were  disposed  of  by  building  a  cage 
with  inclosure  on  the  outside  so  as  to  give  practically 
sheltered  conditions;  the  welders  were  then  able  to 
work  almost  as  well  as  on  the  ground.  The  cage  was 
about  7x9  ft.  in  size,  and  was  suspended  from  falls 
attached  to  the  top  of  the  stack  so  that  it  could  be  raised 
and  lowered  like  an  elevator  cage.  The  sheet  to  be 
attached  was  loaded  into  the  cage  and  hoisted  with  the 
men.  Air  holes  for  pneumatic  tools  and  the  electric 
wires  to  the  welding  machines  also  went  up  and  down 
with  the  cage.  The  work  was  carried  out  by  the  Electric 
Welding  Co.  of  America,  Brooklyn. 


Riveted  Pipe  Relaid  After  '^\  Years  Service 

The  Los  Angeles  Water  and  Power  Bureau  recently 
transferred  to  the  engineering  department  of  that  city 
for  use  on  the  emergency  sewage  disposal  project, 
17,000  ft.  of  44-in.  riveted  iron  pipe  about  J  in.  thick, 
which  has  been  in  service  thirty-one  years.  The  pipe 
is  reported  to  be  in  uniformly  good  condition. 
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Another  Relief  Plan  for  Chicago 
Terminal  System 

Belt  liine  and  Interchange  Yards  to  Keep  Through 

Cars  out  of  Local  Facilities — Three 

City  Passenger  Terminals 


T 


or  54  per  cent,  are  through  cars.     Transfer  from  one 

trunk  line  to  another  by  one  or  more  belt  lines  involves 

a  delay  of  13  to  18  hours  at  each  transfer  point.     As 

a   general   average,    according   to   the   report,   there   is 

an  aggregate  delay  of  about  58  hours  to  both  through 

and  local  business   in  passing  through  the  city.     This 

time  is  exclusive  of  that  consumed  in  train  movements. 

Belt   Line  and   Interchanoe    Yards — Under  the  plan 

RANSFER  of  through  freight  cars  around  Chicago     proposed,  all  through  cars  would  be  diverted  around  the 

and  the  concentration  of  all  car  interchange  busi-     city  by  an  outside  belt  line,  thus  keeping  the  local  yards 


ness  at  a  few  large  outside  yards,  together  with  joint 
operation  of  the  entire  terminal  district,  are  the  fea- 
tures of  a  recent  report  to  the  National  Association  of 
Owners  of  Railroad  Securities  by  the  Board  of  Eco- 
nomics and  Engineering.  Col.  F.  A.  Molitor  is  chair- 
man  of   the   Board,    and   the   detailed   studies    for   the 


and  terminal  facilities  clear  of  this  business  and  per- 
mitting their  development  for  adequate  service,  besides 
releasing  a  considerable  area  of  ground  for  more  pro- 
ductive use.  All  the  present  80  interchange  points 
would  be  eliminated  and  there  would  be  retained  only 
the  terminals  andj  facilities  required  for  freight  of 
Chicago  origin  and  destination. 

For  this  belt  line  the  Elgin,  Joliet  &  Eastern  Ry., 
an  exclusively  freight  line  known  as  the  "Chicago  Outer 
Belt,"  would  be  utilized.  This  road  extends  from  South 
Chicago,  Gary  and  Porter,  southeast  of  the  city,  east- 
ward to  Joliet,  north  to  West  Chicago  and  Spaulding, 
and  then  northeast  to  Waukegan,  on  Lake  Michigan.  It 
is  approximately  20  to  30  miles  from  the  center  of  the 
city  and  intersects  every  railway  entering  Chicago. 
Some  double  tracking,  connecting  lines  and  junctions 
would  be  required  to  complete  the  belt  system  as  pro- 
posed. 

Four  large  interchange  yards  would  be  established  at 
Porter,  Griffith,  Chicago  Heights  and  Joliet.     All  main 


PROPOSED  CHICAGO  BELT  RAILWAY  WITH 

INTERCHANGE  YARDS 

Lines  Inside  City  Limits  are  Not  Shown  in  Dtail. 


Darling,  one  of  the 


,  ,  ,  ^     i„  w    T     Darling    one  oi  me      line  freight  trains  would  terminate  at  and  start  from 

report  have  been  '"^^e  by  W  L.  Da  Ung,  one  interchange  being  made  here  and  over  the 

The   general   scheme  is   illu.tialea    oy  ^^^^  ^.^^^     ^^^^^  ^^^^  ^^^^^^  ^^  ^^^_^^^^^^  ._^  ^^^^  ^^_^.^^ 

between  these  yards  and  the  city  terminals.     North  of 


members, 
accompanying  map. 

Under  present  conditions  23  separate  companies  opei- 
ate  29  railroads  entering  the  city.  Within  the  city 
limits  there  are  16  independent  belt  or  indu.stnal  lines, 
80  points  (or  more)  where  freight  is  '"terchanged 
184  freighthouses  (69  in  the  business  distnct),  120 
freight  yards  and  65  engine  terminals  Of  a  daily 
traffic  of  27,000  freight  cars  in  and  out,  14,000  cais, 


Joliet  the  present  outlying  yards  can  be  used  con- 
veniently, but  later  a  fifth  large  yard  would  be  provided 
at  West  Cnicago. 

Citij  Freight  rer»!iwd.f— Consolidation  .oi  all  city 
freight  business  in  the  district  between  State  St.  and 
the    (proposed)    straightened    river    channel    south   of 
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Polk  St.,  as  recommended  in  the  Wallace  plan  of  the 
Chicago  Railway  Terminal  Commission  (see  Engineer- 
ing Neivs-Record,  May  19,  1921,  p.  845),  is  suggested 
for  further  study. 

Removal  of  all  freighthouses  and  team  yards  in  the 
congested  districts  to  outside  locations  has  been  studied, 
but  the  Board  has  not  arrived  at  a  definite  conclusion. 
Trucking  by  container  or  other  method  at  25c.  per  ton 
per  mile  would  cost  $2.50  with  facilities  located  ten 
miles  distant,  which  amount,  the  Board  states,  would 
exceed  the  fixed  charges  saved.  It  is  proposed  to  con- 
solidate all  city  L.  C.  L.  freight  into  trap  cars  of  11  tons 
capacity  and  possibly  to  use  flat  cars  with  containers. 
These  latter  should  be  loaded  for  firms  and  individuals 
in  order  to  avoid  rehandling  of  freight  through  the 
downtown  freighthouses.  A  greater  saving  would  be 
effected,  according  to  the  report,  if  the  containers  were 
operated  between  the  group  yards  and  the  city. 

Unit  Operation — Although  unified  control  and  oper- 
ation would  be  necessary  to  the  effective  use  of  the 
proposed  plan,  the  report  takes  the  position  that  such 
control  does  not  necessarily  involve  disturbance  of 
e.\i.sting  ownership.  Single  administrative  control  is 
required  and  it  is  considered  that  this  may  be  secured 
by  lease  or  operating  agreement.  The  improved  oper- 
ating methods  could  be  put  into  effect  on  completion  of 
the  group  yards,  the  improvements  along  the  Elgin, 
Joliet  &  Eastern  Ry.  and  the  necessary  connections. 

Passenger  Terminals — Consolidation  of  all  passen- 
ger traffic  at  three  of  the  six  existing  stations,  as 
proposed  by  the  Board,  would  retain  the  Chicago  & 
Northwestern,  the  Union  and  the  Illinois  Central  sta- 
tions. In  selecting  the  roads  to  use  the  respective 
stations,  consideration  has  been  given  to  the  tentative 
plan  of  the  Interstate  Commerce  Commission  for 
grouping  all  the  railways  of  the  United  States  into 
nineteen  systems.  An  advantage  in  the  proposed  ar- 
rangement is  that  the  roads  would  be  grouped  together 
at  outlying  points  and  further  consolidated  as  they 
approach  the  city,  thus  reducing  the  number  of  cross- 
ings and  developing  trunk  lines  for  passenger  business 
only.  Furthermore,  some  of  the  present  circuitoas 
routes  within  the  city  limits  would  be  shortened  by 
three  to  nine  miles. 

In  the  final  plan  of  the  terminal  district  as  prepared 
for  this  report,  passenger  lines  have  been  separated 
from  the  freight  lines  as  far  as  possible  in  order  to 
avoid  interference  of  the  two  classes  of  service.  For 
example,  since  the  Santa  Fe  and  Chicago  &  Alton  are 
parallel  (but  on  opposite  sides  of  the  drainage  canal) 
between  Joliet  and  Chicago,  it  is  proposed  to  handle 
passenger  traflic  of  both  roads  on  the  former  and 
freight  traffic  on  the   latter. 

Cost  of  Tcrmtnul  Project — A  summary  of  the  esti- 
mated cost  and  savings  shows  a  net  cost  of  only 
$5,000,000  as    follows: 

ChanEt-a  and  nrw  \vork.s  proprsrd  by  the  Board  of  Economics $47,000,000 

RenminginK  citv  frcicht  facilities  jind  strniKhtcninK  CliicaKo  Uiver 

(as  in  ttie  Wullarcplan) 43.000.000 


investment  by  reducing  requirements  for  electrification, 
track  elevation  and  other  terminal  expenditures.  The 
report  states  that  one  of  the  most  important  savings 
under  the  new  plan  is  due  to  the  more  efficient  use  of 
the  power  employed  in  the  terminal  district.  Probably 
not  more  than  half  and  certainly  not  more  than  two- 
thirds  of  the  capacity  of  the  engines  is  now  utilized 
because  of  the  frequency  of  long  switching  movements 
with  short  trains. 

Improvement  works  covered  by  the  Board's  estimate 
of  $47,000,000  include  the  following:  Four  group 
yards,  $.36,000,000;  car  repair  .shop,  $1,000,000;  33 
miles  of  second  track,  $1,650,000;  new  double  track 
connections  and  connecting  lines,  $6,300,000. 

Earlier  Project — In  many  respects  the  project  de- 
scribed above  is  similar  to  one  put  forward  ten  years 
ago  by  L.  C.  Fritch,  then  chief  engineer  of  the  Chicago 
Great  Western  Ry.  (now  vice-president  of  the  Rock 
Island  Lines).  This  earlier  project  (see  Engineering 
News,  May  9,  1912,  p.  902)  was  naturally  on  a  smaller 
scale.  At  that  time  the  Elgin,  Joliet  &  Chicago  Ry. 
was  considered  too  far  out  for  use  in  transfer  service 
and  a  50-mile  belt  composed  mainly  of  existing  lines 
was  to  run  from  South  Chicago  to  Mayfair,  keeping 
outside  of  Hammond,  Blue  Island,  La  Grange  and 
Franklin  Park.  Three  large  interchange  yards  were  to 
be  established  on  this  belt.  The  number  of  cars  to 
be  handled  in  and  out  of  Chicago  daily  was  taken  at 
30,000,  of  which  33  per  cent  were  interchanged. 
Facilities  capable  of  handling  3,000,000  interchange 
cars  annually  were  estimated  to  cost  $15,000,000  and 
to  require  $2,000,000  annually   for  fixed  charges. 


Total  .      . .    $90,000,000 

V  aluc  nf  ground  spaco  rcleasMi  and  air  nshts  retained $85,000,000 

Net  cost  of  c(»nibinefl  inipnivements. ... 5!ooo!ooO 

Net  annual  saving  in  opcratinR  costs  and  fixed  charges I6l000!000 

This  estimate  does  not  include  the  value  of  24  hours 
saving  in  time  on  all  through  and  local  business; 
the  savings  due  to  the  use  of  three  or  four  passenger 
terminals  in  place  of  six;  saving  in  property  by  aban- 
doning certain  facilities  and  the  reduction  of    'uture 


Metal  Flume  Experience  of  the 
Reclamation  Service 

Summary  of  a  qvcstinnnaire  on  the  design,  construction  and 
life  of  metal  flumes  at  six  projects  of  the  U.  S.  Riclamation  Serv- 
ice by  Julian  Hinds  in  "Reclamation  Record"  for  April. 

METAL  sheets  galvanized,  manufactured,  installed,  and 
maintained  as  were  the  earlier  metal  flumes  will  last 
under  average  conditions  from  10  to  12  years.  No  data  are 
available  as  to  the  weipht  of  galvanizing  on  these  old  sheets, 
but  they  probably  carried  not  more  than  1.5  oz.  per  square 
foot.  The  later  flumes  with  heavier  coatings  and  with 
more  careful  painting  and  maintenance  may  be  expected  to 
show  a  materially  longer  life.  There  appears  to  be  no  ap- 
preciable difference  in  the  lasting  qualities  of  the  various 
brands  of  iron  and  steel  used  for  flume  sheets.  Rough  in- 
terior flumes  appear  to  deteriorate  more  rapidly  than  smooth 
flumes,  due  to  disturbances  at  joints. 

Light  silt  in  suspension  does  not  in  all  cases  seriously 
erode  the  flume  sheets,  but  heavier  p;.rticles  may  destroy 
the  sheets  in  a  comparatively  short  time. 

Careful  consideration  should  be  given  in  designing  flumes 
to  possible  future  increase  in  canal  capacity  and  to  the  size 
of  washers  and  shoes.  The  present  type  of  concrete  footing 
is  generally  satisfactory.  The  size  of  footing  should  be 
increased  for  soft  soils,  and  special  care  should  be  taken 
to  make  footings  in  seeped  locations  resistant  to  alkali. 
Trestle  timbers  should  be  of  ample  size  and  should  be  pro 
tected  with  paint  or  creosote.  Posts  are  likely  to  rot  at 
the  bottom. 

Sheets  should  bei  painted  before  the  galvanizing  is  de- 
stroyed, with  a  coat  of  water-gas  tar  followed  by  one  or 
two  coats  of  coal  tar,  and  a  coat  of  coal  tar  should  there- 
after be  permanently  maintained  on  the  sheets  by  repainting 
at  intervals  of  from  one  to  three  years. 


July  13,  1922 


ENGINEERING     NEWS-RECORD 


61 


Timber  Roof  Framing  in  Arkansas 
Capitol  is  87  Years  Old 

Originally  No  Iron  in  Trusses,  Mortising  and 

Pinning  Hold  Joints — Bottom  Chords 

Are  Heavily  Stressed 

AN  INTERESTING  example  of  old  wood  roof-truss 
^  framing,  found  in  the  roof  over  the  old  senate 
chamber  of  the  Arkansas  State  Capitol,  was  examined 
recently  by  Philip  B.  Hill  and  N.  B.  Garver  on  the  part 
of  the  Arkansas  Chapter  of  the  American  Association 
of  Engineers,  at  Little  Rock.  Essential  features  of  the 
truss  framing  are  shown  in  the  drawing  herewith, 
reproduced  from  blueprints  accompanying  their  report. 
The  room  covered  by  the  trusses  is  42  x  50  ft.,  inside. 
The  original  trusses,  spanning  in  the  42-ft.  direction  or 
parallel  to  the  ridge  line  of  the  peaked  roof,  are  of 
different  depths,  respectively  8  ft.  and  4  ft.  9  in.  out  to 

out;  the  shallow 
■3.?i!s==S^^^^<3SttS>>  truss  is  considerably 
j^^vt,  I  jo  more  heavily  sti-essed 
than  the  other.  It  is 
concluded  by  the  in- 
vestigators that  orig- 
inally there  was  no 
iron  in  the  trusses, 
but  that  the  mortis- 
ing and  pinning  was 
relied  upon  to  hold 
the  joints.  Not  only 
are  the  truss  connec- 
tions made  thus,  but 
the  ceiling  i-afters, 
3x5  in.,   also   are 


■Span  so' 
Reinforcing  Truss  (erected  lo^^r) 

r 


6x3  njr/in 


\iru5S 


Cl.Shoei 


End  Detail,  Reinforcing  Truss 
ROOF  TRUSSES,   ARKANSAS  STATE  CAPITOE 
The  original  trusses  were  erected  about  1835.     Two  rein- 
forcing   trusses    transverse    to    tliem    were    put    in    latei. 
apparently  because  the  original  trusses  saggea. 

mortised  into  the  bottom  chords  of  the  trusses.  There 
are  other  peculiarities;  for  example,  the  end  posts  do 
not  come  directly  over  the  walls  but  are  offset  inward, 
which  throws  a  heavy  stress  into  the  bottom  chord. 

Originally  the  batter  posts  appear  to  have  been 
framed  into  the  end  post.s,  but  subsequently  they  were 
changed  to  frame  into  the  bottom  chord;  the  stub  is  still 
found  in  one  of  the  end  posts,  and  the  corresponding 
mortises  in  other  end  posts.  On  account  of  the  weight 
of  the  ceiling,  the  joint  at  the  foot  of  the  queenpost 
broke    after    construction,    and    the    post    was    then 


attached  to  the  bottom  chord  by  a  wrought-iron  strap 
stirrup,  connected  by  wrought-iron  wedges,  without 
bolts. 

Later  still,  apparently,  two  trusses  spanning  in  the 
other  direction  were  put  in  to  support  the  old  trusses, 
presumably  because  they  sagged.  The  old  trusses  are 
of  hewn  cypress  timbers,  while  the  reinforcing  trusses 
are  of  pine.  The  top  chord  of  the  reinforcing  trusses 
consists  of  three  2  x  10-in.  boards.  Other  details  of 
these  trusses  (shown  by  the  detail  .sketch)  are  equally 
interesting.  Part  of  the  batter  posts  of  the  old  trusses 
was  cut  away  when  the  reinforcing  trusses  were 
installed,  reducing  their  section  about  one-half,  but  the 
suspension  from  the  new  trusses  probably  relieved  them 
of  most  of  their  stress. 


County  Road  Work  Discredited 
in  Nebraska 

COUNTY  construction  of  highways  is  generally  dis- 
credited in  a  legislative  committee  report  published 
by  the  Nebraska  Department  of  Public  Works.  So 
deplorable  a  lack  of  records  and  proper  accounts  was 
found  in  all  but  a  few  counties  that  the  committee  dis- 
credits all  costs  per  mile  which  have  been  claimed  and 
recommends  that; 

1.  Complete  segregation  be  made  of  state  and  federal- 
aid  roads  from  the  county  roads,  both  as  to  construction 
and  maintenance,  the  complete  responsibility  for  the  con- 
struction and  continued  maintenance  of  state  and  federal 
highway  system  being  in  the  Department  of  Public  Works, 
and  a  like  responsibility  for  county  roads  in  the  County 
Board.  This  suggestion  will  fix  the  responsibility,  eliminate 
the  necessity  of  co-operation  between  so  many  branches  of 
the  government,  and  centralize  the  authority  where  it  may 
be  exercised. 

2.  Every  county  should  have  a  county  highway  engineer 
with  a  longer  term  than  two  years  of  office,  probably  four 
years.  There  should  be  definite  qualifications  fixed  before 
an  engineer  can  become  eligible  to  this  office.  It  is  very 
difficult  for  the  county  boards  to  ascertain  in  advance 
whether  they  are  securing  competent  men  and  experiments 
are  costly. 

3.  The  highway  engineer  should  be  given  ample  author- 
ity in  matters  pertaining  to  the  construction  and  mainte- 
nance of  the  county  roads,  and  be  charged  with  the  respon- 
sibility therefor.  We  believe  that  he  should  have  absolute 
authority  of  the  proper  construction  and  maintenance  of 
all  county  roads.  This  would  contemplate  the  removal  of 
authority  from  the  township  board,  but  it  would  result  in 
a  more  centralized  responsibility  and  opportunity. 

4.  That  each  county  should  lay  out  a  system  of  highways 
for  itself  just  as  the  state  laid  out  the  system  of  state 
highways,  and  that  all  work  done  by  the  county  should  be 
done  so  as  to  fit  into  this  plan  of  operation.  The  piecemeal 
work  which  has  been  done  in  many  places  is  largely  wasted. 

5.  We  believe  that  beyond  a  doubt  some  uniform  stand- 
ard of  accounting  for  expenditure  should  be  required  of 
every  county  in  the  state.  The  present  law  we  regard  as 
ideal,  but  if  it  is  too  cumbersome  then  it  .should  be  simplified, 
but  in  all  events  the  county  should  keep  such  a  uniform 
accounting  system.  With  the  expenditure  of  such  large 
sums  of  money,  this  is  highly  important. 

6.  We  believe  that  it  would  be  a  benefit  to  the  State  if 
the  counties  were  required  to  submit  quarterly  reports  of 
their  expenditures  relating  to  highway  matters  to  some 
central  agency,  not  for  the  purpose  of  auditing  them  or 
burdening  them,  but  in  order  that  there  may  be  centralized 
and  tabulated  information  available  as  to  the  mileage  and 
costs,  and  the  general  condition  of  the  roads  in  every  county 
in  the  state.  It  seems  to  us  that  this  information  is  neces- 
sary to  intelligently  deal  with  the  highway  problems  of  the 
future. 
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Effect  of  Elevation  Upon  Run-Off 
from  Catchment  Areas 

A  Study  of  Data  for  Northeastern  Streams  to  Aid 

in  Estimating  Uun-Off  from  Certain  Areas 

in  New  Jersey 

Bf  Allen  Hazen 

Civil  Engineer,  New  York  City 

IN  THE  semi-arid  west,  catchment  areas  that  are 
high  in  elevation  produce  the  most  water.  The 
elevation  of  the  catchment  area  to  be  used  is  one  of 
the  tirst  things  to  be  considered  in  any  project.  The 
relation  between  elevation  and  run-off  is  not  a  simple 
one.  Other  matters  are  involved.  For  one  thing,  the 
side  of  the  mountain  towards  the  ocean  usually  pro- 
duces more  water  than  the  side  away  from  it. 

Rainfall  data  are  more  numerous  than  run-off  data; 
and  the  studies  and  literature  of  the  effect  of  elevation 
have  largely  related  to  rainfall.     But  rainfall  does  not 
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FIG.  1.   EI.EVATIOX.S  OF  NEW  JERSEY  CATCHMENT  A14EAS 

tell  the  whole  story,  for  with  high  elevation  the  evap- 
oration is  less  and  the  run-off  greater  from  the  same 
rainfall.  It  also  seems  to  be  true  that  on  an  average 
the  higher  areas  are  steeper  and  drain  more  rapidly 
and  completely  than  lower  and  flatter  ones,  and  the 
run-off  is  a  greater  percentage  of  the  rainfall.  The 
effect  of  elevation  may,  therefore,  be  much  greater  on 
run-off  than  it  is  on  rainfall. 

The  effect  of  elevation  upon  rainfall  and  run-off  has 
been  less  generally  recognized  in  the  eastern  United 
States.  The  differences  in  elevation,  although  consid- 
erable, are  less  marked  than  in  the  west.  The  run-off 
from  the  lower  areas  are  greater  relatively  and  the 
differences  due  to  elevation  are  more  easily  lost  sight 
of  among  differences  produced  by  other  causes. 

The  accompanying  table  gives  run-off  data  for 
northeastern  streams  recently  collected  by  the  writer 
as  an  aid  in  estimating  the  probable  run-off  to  be 
expected  from  certain  New  Jersey  areas.  The  average 
elevations  of  the  areas  were  ascertained  and  are  shown 
in  the  table. 

The  average  elevations  of  the  areas  were  obtained  by 
measuring  the  areas  above  selected  contours  and  making 
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FIG.    2.     MASSACHUSETTS  ELEVATIONS  AND  RUN-OFFS 

a  mass  curve  of  the  results.  Such  a  plotting  for  cer- 
tain New  Jersey  areas  is  shown  by  Fig.  1.  This,  in 
turn,  is  planimetered  and  the  average  elevations  are 
calculated  from  the  results.  For  these  areas  the  state 
maps,  one  mile  to  the  inch,  were  available  and  the 
results  may  be  taken  as  practically  exact.  For  some 
of  the  larger  areas  in  other  states  corresponding  maps 
were  not  available,  and  a  small-scale  United  States 
Geological  Survey  map,  with  500-ft.  contours,  was  used. 
These  results  are  roughly  approximate  only. 

The  first  step  in  the  procedure  was  to  make  a  cor- 
rection for  the  areas  of  water  surface  where  they 
existed.  For  the  Massachusetts  supplies  the  run-off 
records  represent  the  actual  conditions,  including  reser- 
voir areas.  At  Hartford,  Conn.,  and  at  the  Ashokan 
reservoir  of  the  Catskill  water  supply.  New  York  City, 
gaging  stations  on  the  main  tributary  streams  above 
the  reservoir  were  provided  when  the  dams  were  built; 
and  records  so  obtained  are  from  areas  without  water 
surface.  In  the  latter  case  the  records  from  both 
stations  were  consolidated  by  the  writer.  Because  of 
additional  loss  by  evaporation  from  water  areas  a  cor- 
rection must  be  applied  to  bring  all  to  the  same  basis. 


RUN-OFF  RECORDS  FOR  NORTHEASTERN  STREAMS 

*i            c «  -r  «  "o 

to  5g        kc  _S  tte  tfS 

^           S  S°        S3  ".S  f*^  ?    o 
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Mcrriniack    ..                 37         lOlA  2.5         771c  20.57  21.0  16.1 

Conncctirut                      20          IRI?  0  I.l72r  1958  19  6  12    I 

Scituate     5          l''20  2  0         457)i  28  03  28  4  25   5 

Mvstic  I.alio    .         .     20         1897  3.6         109b  19  85  20  4  19  7 

Cocliituatc  58         1920  7.2         180n  19.49  20.5  19  3 

Sudburv                     .     46         1920  4  8         300ii  20.62  21   3  19  4 

Wacliusi-u\ 24         1920  5.3         750a  22  83  23  6  18  8 

Manhan  . 24         1920  0        965h  26  22  26.2  20  0 

Liltle  Rivrr                     15         1920  14  l.293l>  27  52  27  8  19.5 

NrpauE 8         1920  0         754b  24  91  24.9  20.1 

East  Bniiir'.                      8         1920  0  1.022b  28  13  28.1  21.6 

Esopus                                  14           1920  0  1.984b  32  07  32    I  19.4 

Schi.hari.                              IS           1Q20  0  2.148b  27  80  27  8  14.0 

Rondoul                             14          1920  0  1.655b  31    09  31    I  20.5 

Calsiiill   10         1920  0  1.580b  17  45  17.4  7.3 

Hudson            29         1916  157  1.226r  23  50  23  8  16  0 

Croton       53          1920  4  2         hOOa  22  60  23   3  19.5 

PciuaniiMck 27         19|8  4  0  1.04Jb  26.99  27.8  21.1 

Drlawaro* 16          1920  0  1.458o  23.12  23    I  13.8 

Passiiic   23         1920  1.42         603b  25.75  26.0  22.1 

Nishaminy  28         1912  0         345b  22  65  22  6  20  4 

Pcrkionion 28          1912  0         540b  22.58  22  6  19   1 

Ti.hickcn 29          1912  0         500b  27  41  27  4  24.2 

N.  Hr  Susquehannat      19          1920  0  1.443c  23  77  23  8  14  6 

SusMurlmnna              .      26          1916  0  1.295c  21    12  21.1  12.8 

a — New  EnKland  Wat^r  Works  Association  Committee. 

b — H.  W.  t!k  F. — U.  S  GeoloRical  Sur\'ey  maps.  1  mdc  per  inch,  exact. 

c — H.  W.  &  F — U.  S.  Geological  Survey  maps.  37  miles  per  inch,  rough. 

•  Above  Port  .len'is. 

t  Above  BinKhamton  and  near  it.  ■ 
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A  rough  approximation  was  sufficient.  This  was  i-eached 
by  assuming  that  3  sq.  miles  of  water  area  produce 
as  much  run-off  as  1  sq.  mile  of  land  area.  A  revised 
run-off  figure  for  land  only  was  reached  on  this 
assumption. 

A  rapid  inspection  of  these  figures  after  this  cor- 
rection indicates  that  the  higher  areas  produce  more 
water  than  the  lower  ones.    The  differences  are  so  great 
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FIG.  3.     RUN-OFFS  FOR  NORTHEASTERN  UNITED  STATES 

Parentheses  are  at  centers  of  gravity  of  catchment  areas. 
The  figures  outside  the  parentheses  are  actual  run-off  ;  fig- 
ures within  the  parentheses  have  been  adjusted  for  altitude 
and  water  area. 

as  to  suggest  the  desirability  of  bringing  the  effect  of 
elevation  into  the  calculation  in  some  definite  way.  Even 
though  the  first  attempt  leads  only  to  a  rough  approxi- 
mation, the  results  may  be  more  accurate  than  would 
otherwise  be  reached.  Rainfall  data  were  not  used.  It 
was  thought  to  be  better  to  use  the  run-off  data  only. 
Although  less  numerous,  the  run-off  records  go  directly 
to  the  heart  of  the  matter  as  rainfall  records  do  not. 
This  study  was  particularly  important  for  the  New 


long-term  records  in  a  limited  area  than  elsewhere,  and 
the  differences  in  elevation  were  enough  to  be  sig- 
nificant. The  values  for  mean  run-off  were  plotted 
against  average  elevation  in  Fig.  2.  The  points  lie 
almost  in  a  straight  line.  It  is  true  that  the  records 
from  the  different  areas  do  not  cover  the  same  period  of 
years,  and  strictly  the  comparisons  should  be  made  for 
the  same  period.  Limiting  the  data  to  those  contained 
in  a  single  period  throws  out  the  greater  part  of  all 
those  used.  Those  that  remain  after  this  treatment 
support  the  general  result  shown  in  Fig.  2,  and  they 
are  not  reproduced. 

The  position  of  these  catchment  areas  and  of  all  the 
others  shown  in  the  table  are  shown  in  Fig.  3,  which 
is  reproduced  from  the  New  Jersey  report.  Parentheses 
on  this  map  are  plotted  approximately  at  the  centers 
of  gravity  of  the  respective  areas. 

In  considering  these  Massachusetts  areas,  the  map 
being  before  one,  there  is  no  apparent  reason  why  the 
precipitation  for  Manhan  and  Little  River  should  be 
greater  than  for  Wachusett  and  Sudbury  except  that 
the  elevations  are  greater.  In  fact,  if  the  elevations 
were  all  the  same  one  might  expect  that  the  areas 
nearer  the  ocean  would  produce  somewhat  more  water 
than  those  farther  from  it. 

The  effect  of  elevation  found  by  this  diagram  is 
therefore  apparently  a  minimum  below  which  the  true 
value  is  not  to  be  expected.  Whether  the  true  value 
is  greater  than  indicated  cannot  be  established  from 
this  evidence. 

The  line  in  Fig.  2  that  connects  the  points  showing 
these  data  indicates  an  average  relation  between  ele- 
vation and  run-off  of  0.0064  in.  of  run-off  per  annum 
for  each  foot  of  difference  in  average  elevation.  This 
figure  was  taken  provisionally  as  a  basis  for  adjustment 
of  all  of  the  data  used  in  this  study. 

The  next  step  in  the  procedure  is  to  correct  the  aver- 
age run-off  for  each  station  for  elevation  by  deducting 
an  amount  equal  to  the  elevation  multiplied  by  0.0064. 


FIG.   4.     ASSUMED  RUN-OFFS 


Used  as  basis  for  applying  altitudes  and  water  area  correc- 
tions.     Circles  represent  projections  of  center  of  gravity  or 

Jersey  estimates  because  the  best  record  of  stream  flow 
in  the  state  is  that  of  the  Pequannock  River  of  the 
Newark  water  supply;  and  as  it  happens  this  area  is 
also  the  highest  in  elevation  of  all  the  New  Jersey 
areas  there  would  be  a  danger  of  over-estimating  the 
yield  of  the  other  areas  if  Pequannock  records  were 
used  without  correction. 

To  get  a  first  general  idea  of  the  effect  of  elevation 
upon  run-off  a  number  of  Massachusetts  records  were 
used.     These  were  selected  because  there  were  more 


catrhnient   areas  onto  vertical  plane  through  north   lino   of 
State  of  New  Jersey  from  catchment  areas. 

The  figures  so  corrected  for  both  water  surface  and 
elevation  are  shown  in  the  last  column  of  the  table  and 
in  parentheses  representing  the  position  of  the  various 
catchment  areas  in  Fig.  3. 

It  was  found  that  the  adjusted  values  show  much 
less  variation  between  stations  than  the  values  for  total 
run-off.  To  illustrate,  Esopus  Creek,  part  of  the  New 
York  City  supply,  and  one  of  the  highest  areas,  has 
the  highest  rate  of  run-off  shown  in  the  table,  but  the 
corrections  bring  it  down  to  the  level  of  the  Croton 
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River  with  which  it  may  be  compared.  On  the  other 
hand,  the  record  for  Catskill  Creek  shows  a  marked 
variation.  Although  high,  its  run-off,  after  correction, 
is  much  lower  than  neighboring  areas.  Schoharie 
Creek  also  shows  this  in  less  degree.  This  is  no  doubt 
accounted  for  by  the  fact  that  these  streams  lie  on 
the  far  side  of  the  Catskill  Mountains,  so  that  a  some- 
what similar  effect  is  obtained  to  that  observed  in  the 
west  where  the  side  of  a  mountain  away  from  the  ocean 
produces  less  water. 

With  the  map  before  us  showing  the  adjusted  values 
for  all  the  areas,  base  values  were  selected  for  the 
areas  for  which  estimates  were  to  be  made.  In  Fig.  4 
are  shown  the  base  values  in  diagrammatic  form.  These 
base  values  were  then  put  through  the  reverse  processes 
of  adjustment.  To  each  was  first  added  an  amount 
corresponding  to  the  elevation  correction.  Where  water 
area  exists,  or  is  proposed,  a  second  correction  for 
water  area  was  made.  The  results  so  reached  were 
accepted  as  the  most  probable  mean  run-off  values  for 
the  areas  under  consideration. 

It  is  not  to  be  expected  that  any  high  degree  of 
precision  can  be  reached  by  this  simple  procedure.  The 
run-off  data  are  too  few,  and  too  many  unknown  ele- 
ments are  left  out  of  account.  It  is  thought,  however, 
that  one  important  element  has  been  taken  into  account 
in  a  rough  way,  and  that  the  result  reached  may  be 
more  accurate  because  this  has  been  done. 

The  amount  of  water  that  may  be  safely  counted  on 
in  dry  years  with  various  amounts  of  storage  may  be 
computed  by  the  methods  described  in  the  Transactions 
of  the  American  Society  of  Civil  Engineer.*:,  Vol.  77,  p. 
1539.  For  these  estimates  the  mean  flow  is  always  the 
starting  point,  and  the  subsequent  calculations  thus  rest 
on  estimates  in  which  the  elevation  of  the  catchment 
area  is  an  element. 


War-Built  Turbine  Ships  Inferior 

In  testimony  before  the  Congressional  committees 
considering  the  ship  subsidy  bill  E.  E.  O'Donnell,  of 
C.  H.  Sprague  &  Co.,  Boston,  operating  in  the  coastwise 
coal  trade,  testified  that  turbine  engines  in  ships  built 
during  the  war  are  not  as  good  as  those  constructed  in 
normal  times.  "In  building  the  turbine  engines  during 
the  war  the  materials  did  not  go  into  the  engine  that 
would  ordinarily  go  in  normal  times,  in  the  way  of  steel, 
copper,  etc.,  due  to  the  great  demand  of  the  militaiy 
organization  for  copper,  brass  and  steel,"  he  said. 
"These  turbine  .ships  will  not  stand  up  as  well  as  the 
average  vessel  built  prior  thereto  or  at  the  present  time. 
Eighty  per  cent  of  the  government's  fleet  was  built  with 
these  turbine  engines.  I  consider  the  reciprocating 
engine  and  the  Scotch  boilers  as  better,  although  not  so 
considered  by  engineers.  They  are  the  most  depend- 
able." 

Mr.  O'Donnell  said  (he  average  seaman  is  prejudiced 
against  the  water-lube  boiler  in  merchant  ships  as  the 
boiler  requires  a  great  deal  of  attention.  It  requires  a 
tight  condenser  or  there  will  be  trouble  with  the  tubes 
in  the  boiler  from  salt  water  getting  into  the  boiler 
causing  incrustation  and  burning  out.  As  to  oil-burn- 
ing ships,  he  said  it  was  an  engineering  question,  which 
might  be  argued  both  ways,  whether  there  are  less 
boiler  repairs  on  an  oil  vessel  than  on  a  coal  burning 
vessel :  the  oil  vessel  has  a  more  constant  steam  pres- 
sure and  uniform  temperature  throughout  the  boiler. 


Alkali  Attack  on  Concrete  Roads 
and  Building  Brick 

Notes  on  the  Study  of  Disintegration  in  the 

Rice  Field  Country  of  Glenn  County 

in  California 

By  Irving  Furlong 

.\ssociate  Chemist,   Bureau   of   Standards.   Appraisers   Building, 
San  Francisco,  Cal. 

GLENN  COUNTY,  California,  is  situated  in  that 
part  of  the  upper  Sacramento  Valley  bounded  on 
the  west  by  the  Coast  Range  and  on  the  east  by  the 
Sacramento  River.  The  general  trend  of  di'ainage  is  to 
the  southeast.  In  parts  of  the  county,  drainage  is  prac- 
tically absent.  Owing  to  deposits  of  alkali  in  the  Coast 
Range,  water  with  its  source  in  the  mountains  reaches 


FIG.   1.     FLOODED  CONCRKTli  HIGHWAY  IN  RICK  FIELDS 

the  valley  bearing  dissolved  alkali,  and  those  parts  of 
the  county  lacking  natural  drainage  have  long  been  the 
reservoirs  for  alkali-bearing  watei*.  All  water  in  this 
district  is  alkali  bearing.  Wherever  water  has  evap- 
orated, alkali  crusts  are  residual. 

During  the  winter  months,  parts  of  Glenn  County  are 
inundated  (Fig.  1).  Because  of  the  general  alkaline 
condition  of  the  soil  and  the  excessive  water,  the  alkali 
district  was  neglected  agriculturally  previous  to  the 
successful  experiments  with  rice.  By  diking  up  the 
fields  in  checks  in  such  a  way  that  ponds  6  to  8  in.  deep 
could  be  formed,  the  natural  conditions  prevailing  pro- 
duced ideal  rice  production  territory.  The  California 
Highway  traverses  the  rice  field  section  of  the  Glenn 
County  alkali  district,  the  rice  fields  bordering  the  high- 
way right-of-way  for  many  miles.  The  salient  point 
here  is  that  the  level  of  the  water  in  the  rice  ponds  is 
in  places  higher  than  the  crown  of  the  highway.  In 
such  places,  the  highway  subgrade  is  water-saturated 
and  wherever  broken  concrete  permits,  surface  exposure 
of  alkali  water  on  the  highway  is  in  evidence.  That 
part  of  the  highway  traversing  the  rice  fields  has  suf- 
fered nearly  a  complete  breakdown  and  brick  buildings 
located  in  the  heart  of  the  alkali  district  show  evidences 
of  incipient  disintegration.  The  views  show  some  of 
this  damage. 

The  Bureau  of  Public  Roads  has  made  a  detailed 
study  of  the  Glenn  County  alkali  district.  Highwav 
condition  was  correlated  with  extent  of  alkali  deposits 
in  contact.     The  evidence  evolved   appears   conclusive 
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that  where  seepage  into  depressions  has  been  the 
heaviest,  there  the  alkali  deposits  are  the  most  abun- 
dant and  the  degree  of  highway  disintegration  is  a 
function  of  the  amount  of  alkali  in  contact. 

In  experiments  with  test  specimens  representing 
aggregate  identical  with  that  employed  in  the  building 
of  the  Glenn  County  Highway  Route,  the  testing  labo- 
ratoiy  of  the  California  Highway  Commission  repro- 
duced the  deleterious  effects  of  the  Glenn  County  alkali 
on  such  aggregates.  In  the  range  studied,  the  leaner 
mixes,  when  subjected  to  alternate  wetting  and  drying 
in  alkali  water,  yielded  to  the  alkali  attack  more  rapidly 
and  completely  than  the  richer  mixes.  Under  no  con- 
ditions of  experimentation  with  unprotected  concrete 
was  entire  immunity  to  alkali  water  established. 

The  above  mentioned  evidence  leaves  practically  no 
doubts  that  alkali  played  an  important  role  in  the  dis- 
integration of  several  miles  of  the  Glenn  County 
Highway.  Heavy  truck  traffic  passing  over  a  concrete 
slab  laid  over  a  water  saturated  subgrade  probably 
hastened  the  disintegration,  but  the  same  conditions 
now  observed  would  have  ultimately  obtained  even  if 
there  had  been  no  traffic  of  any  sort  on  the  highway. 
Fig.  4  shows  a  portion  of  a  concrete  bridge  in  the 
affected  area  of  Glenn  County.  Alkali  water,  unassisted 
by  the  wear  and  weight  of  truck  traffic  has  rendered  the 
concrete  in  this  bridge  friable  to  such  an  extent  that  it 
is  gradually  crumbling  away.  [An  article  in  Engineer- 
Neus-Record,  Feb.  3,  1921,  p.  217,  shows  a  concrete 
road  design  intended  to  remove  the  alkali  water  from 
contact  with  the  concrete.] 

Composition  of  Alkali — Regarded  as  a  unit  grouping, 
the  alkali  concentration  varies  from  a  fraction  of  one 
per  cent  up  to  practically  the  pure  crystals.  The  prin- 
cipal alkali  found  throughout  the  district  is  sodium 
sulphate  though  in  some  places  the  concenti-ation  of 
magnesium  sulphate  reaches  proportions  worth  con- 
sideration. For  the  most  part,  the  sulphates  and 
chlorides  of  calcium  and  magnesium  and  the  carbonate 
and  chloride  of  sodium  are  represented  in  such  minor 
proportions  as  to  make  them  appear  as  only  contamina- 
tions to  the  sodium  sulphate.  Fig.  7  represents 
analyses  of  alkali  extracted  from  typical  Glenn  County 
soils  according  to  the  plotting  system  described  in 
Bureau  of  Standards  Technologic  Paper  95. 

Whatever  harm  attributed  to  alkali  that  has  been 
done  to  the  highway  or  brick  buildings  in  the  affected 
region  must  be  due  to  a  large  extent  to  the  water- 
soluble  sulphates. 

Drainage  of  Alkali— In  a  system  of  mixed  salts  such 
as  the  Glenn  County  alkali  represents,  it  was  expected 
that  the  physical-chemical  laws  governing  the  deposi- 
tion of  crystals  from  aqueous  solution  could  be  demon- 
strated. Calcium  sulphate  was  the  least  soluble  salt 
represented  and  was  therefore  found  most  abundantly 
in  other  than  the  surface  accumulations,  being  the  first 
crystals  to  drop  from  solution  as  concentration  due  to 
surface  evaporation  proceeded.  Sodium  sulphate,  being 
le»s  soluble  than  magnesium  .sulphate  or  sodium  chlo- 
ride, crystallized  out  along  pond  and  ditch  banks,  leav- 
ing the  water  relatively  richer  in  respect  to  magnesium 
sulphate  and  sodium  chloride.  So  long  as  there  was 
any 'water  present,  most  of  the  magnesium  sulphate 
and -sodium  chloride  remained  in  solution.  Whatever 
natural, drainage  there  was  to  the  district,  therefore, 
should'^carry    away   magnesium   sulphate    and    sodium 
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PIG.  2.  SURFACE  ALKALI  ALONG  A  ROAD 

chloride  in  solution  and  if  the  dilution  of  that  drainage 
water  was  sufficient,  then  also  should  a  general  leaching 
of  the  sodium  sulphate  from  the  district  be  effected. 

The  natural  drainage  of  the  district  trends  towards 
the  southeast.  A  sample  of  alkali  taken  in  the  path  of 
natural  drainage  several  miles  from  the  heart  of  the 
Glenn  County  trouble  zone  is  represented  in  Plot  5. 
In  this  the  magnesium  sulphate  and  sodium  chloride 
predominate.  This  sample  was  taken  in  June  when  the 
normal  temperature  is  over  100  deg.  F.,  and  when 
drainage  is  probably  at  the  lowest  ebb.  Comparing 
Plots  4  and  6  which  represent  normal  alkali  composition 
in  the  Glenn  District  with  Plot  5  representing  alkali 
withdrawn  by  drainage,  it  would  appear  that  there  is  a 
movement  of  sodium  chloride  and  magnesium  sulphate 
out  of  the  district,  even  during  the  summer  months. 

It  may  be  interesting  to  note  that  where  a  lateral 
concrete  highway  traverses  the  drainage  path  from  the 
Glenn  District,  there  also  is  concrete  disintegration  in 
evidence. 

Brirk  Disintegration — In  the  heart  of  the  Glenn 
County  alkali  district  are  two  brick  buildings,  the  Nor- 
man warehouse  and  the  post  office  building.  Both 
buildings  show  evidences  of  incipient  disintegration, 
the  Norman  warehouse  to  the  greater  extent.  Fig.  5 
shows  a  portion  of  the  affected  area  of  the  Norman 
warehouse  and  Fig.  6  is  a  detail  of  the  wall  of  the  Post 
Office  building. 

In  attempting  to  retard  the  first  phase  of  the  dis^in- 
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tegration,  which  was  manifested  in  the  gradual  crum- 
bling away  of  the  mortar  between  bricks,  a  cement 
plaster  was  applied  over  the  affected  area  of  the  Nor- 
man warehouse.  At  present  writing,  the  disintegration 
has  extended  at  a  fairly  uniform  rate  above  the  plaster 
all  along  the  wall.  In  places,  the  cement  plaster  shows 
some  signs  of  disintegration,  not  only  checking  but  a 
tendency  to  peel  or  slab  away  from  the  wall.  Most  of 
the  bricks  in  the  affected  area  are  more  or  less  covered 
with  a  fine  frost-like  white  crystaline  powder.  Many 
of  these  bricks  have  rounded  corners  and  show  tend- 
encies to  scale,  powder  and  crumble.  The  wall  above 
the  present  affected  area  is  in  normal  condition,  the 
mortar  is  in  fair  state  and  the  bricks  are  sharp  edged. 
While  the  immediate  cause  for  brick  disintegration 
in  the  Norman  warehouse  can  unquestionably  be  attrib- 
uted to  alkali  attack,  it  was  thought  worth  while  to 
determine  if  possible  the  relation  of  quality  of  brick  to 
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Disintegration  doubtless  due  to  soil  effect  of  alkali  water. 

susceptibility  to  alkali  attack.  The  bricks  used  in  the 
Norman  warehouse  represent  local  manufacture  from  a 
local  raw  material  consisting  of  a  natural  mi.xture  of 
about  one  part  clay  to  three  parts  of  sand.  The  alkali 
content  of  the  average  material  from  the  so-called  clay 
beds  was  about  1  per  cent.  As  plot  1  shows,  sodium 
sulphate  predominates.  Surface  samples  taken  at  the 
clay  beds  yielded  about  14  per  cent  alkali.  The  details 
of  the  alkali  composition  are  shown  in  Plot  3.  With 
exception  of  the  apparent  surface  accumulation  of 
magnesium  salts,  the  average  clay  differed  but  little 
from  the  surface  clay  in  respect  to  nature  of  alkali  in- 
cluded. The  principal  difference  was  quantitative  only. 
Plot  2  shows  the  composition  of  the  water-soluble 
alkali  now  present  in  the  bricks  in  the  alkali  affected 
area  in  the  Norman  warehouse.  Plot  2  is  directly 
comparable  with  Plots  1  and  3  since  it  represents  water- 
soluble  alkali  content  in  the  bricks  as  compared  with 
the  water-soluble  alkali  content  of  the  parent  material. 
The  increase  in  calcium  salt  in  the  brick  is  probably 
attributable  to  a  small  admixture  of  lime  mortar,  an  ad- 
herence to  the  bricks  in  sampling.  The  out.standing  dif- 
ference and  conspicuously  new  phase  found  in  the  brick 
but  not  in  the  parent  clay  was  water-soluble  silica.  The 
first  impression  here  might  be  that  a  case  had  been 
found  with  chemical  proof  to  support  the  theory  that 
tiic  attack  of  alkali  on  concrete  and  other  siliceous  mate- 
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PART  OF  ALKALI-AFFECTED  BRICK 
WALL  ON  WAREHOUSE 


rials  is  one  of  chemical  replacement  such  as 

CaSiO,  +  Na.SO,  =  CaSO.  +  Na,SiO, 

Such  a  reaction  would  convert  a  water-insoluble  silicate 
into  a  water-soluble  silicate.  However,  other  facts  in 
the  case  do  not  bear  out  the  idea  that  such  a  reaction  is 
taking  place  in  the  Norman  warehouse  bricks.  If  the 
concentration  of  alkali  present,  over  a  long  period  of 
years,  could  effect  such  a  transformation  in  semi- 
vitreous  brick,  then  the  same  concentration  of  alkali 
could  and  would  with  far  greater  rapidity  attack  all 
of  the  silicates  in  the  entire  alkali  district.  However, 
water-soluble  silica  was  found  in  the  bricks  only.  It 
is  not  therefore  thought  that  the  soluble  silica  in  the 
Ijricks  is  not  due  to  any  prolonged  attack  of  alkali  on 
silicate  but  that  it  is  a  product  of  reaction  during  the 
burning  of  the  brick.  Fusing  alkali  with  water- 
insoluble  silicate  will  always  produce  some  water-soluble 
silicate.  Hence,  the  soluble  silica  now  present  in  the 
N'orman  warehouse  brick  was  probably  there  when  the 
bricks  were  laid,  a  result  of  the  temperatures  of  manu- 
facture. 

A  close  study  of  Photo  5  will  reveal  that  a  few  of  the 
bricks  in  the  affected  area  have  apparently  been  im- 
mune to  disintegration  in  any  form.  A  field  study  of 
such  bricks  indicates  that  they  had  been  more 
thoroughly  burned  than  the  adjacent  bricks  suffering 
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disintegration.  More  thorough  burning  brought  about 
a  sealed  condition  in  respect  to  percolating  waters.  No 
chance  was  left  for  solution  and  removal  of  any  con- 
stituent in  such  a  brick  nor  could  percolating  waters 
carry  alkali  in  to  function  later  as  a  splitting  agent. 

It  has  been  demonstrated  many  times  that  the  porous 
concretes  give  way  to  alkali  attack  much  faster  than 
the  dense  non-porous  mixes.  It  seems  demonstrated 
here  that  this  applies  also  to  bricks.  The  well  burned 
sealed  bricks  are  standing  up,  the  under-burned  porous 
bricks  are  giving  way  under  alkali  attack. 

To  whatever  cause  may  be  assigned  the  splitting 
action  of  percolating  alkali  water  in  concrete,  the  same 
action  appears  to  affect  brick,  though  possibly  at  a 
slower  rate.  The  Norman  warehouse  is  gradually 
giving  way  to  the  same  agencies,  principally  sodium  sul- 
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phate,  that  have  already  fatally  attacked  the  concrete 
highway  near  by. 

In  spite  of  the  alkali  content,  the  local  clay  could  have 
been  burned  into  a  good  sound  brick  had  the  burning 
been  property  carried  out.  Even  under-burned  brick 
would  have  yielded  long  satisfactory  service  if  not  used 
in  contact  with  alkali  water. 

British  Tidal  Power  Scheme  Held  Up 

The  proposed  utilization  of  tidal  power  on  the  Severn 
River  in  England,  for  which  a  number  of  studies  were 
made  by  the  British  government,  is  apparently  not 
progressing.  According  to  Tfte  Engineer  ;the  Water 
Power  Resources  Committee  has  considered  the  sub- 
ject of  tidal  power,  and  expressed  the  view  that  the 
technical  information  available  in  regard  to  the  possi- 
bility of  utilizing  the  tides  in  the  Severn  for  ^he  gen- 
eration of  power  was  not  sufficiently  preci.se  to  enable 
it  to  express  a  final  opinion.  The  committee  le  om- 
mended  that  a  technical  commission  should  be  set  up 
by  the  Board  of  Trade,  in  consultation  with  the  Min- 
istry of  Transport,  to  investigate  the  P0/«'^;^  f  J\°^^ 
a  commercial  standpoint  with  special  reference  to  the 
Severn  Estuary.  The  proposed  commission  has  not, 
however,  been  set  up. 


Hydraulics  of  Dosing  Tanks  and 
Trickling  Filters 

How  to  Design  So  That  Settled  Sewage  Will  Be 

Delivered  Intermittently  at  Uniform 

Rate  Per  Square  Foot 

By  E.  E.  Sands 

Consulting-  Engineer,  Houston,  Tex. 

'"r  HE  designer  of  a  trickling  filter  endeavors  to  plan 
X  a  plant  that  will  deliver  the  settled  sewage  inter- 
mittently onto  the  surface  of  the  filter  at  a  uniform 
rate  per  square  foot.  The  usual  design  involves  a 
dosing  tank,  a  system  of  distributing  pipes  and  spray- 
ing nozzles.  When  the  plant  is  of  large  magnitude  it 
may  be  necessary  to  slope  the  surface  of  the  filter  or 
vary  the  spacing  of  the  nozzles  in  order  to  get  as 
high  a  rate  per  square  foot  on  the  areas  remote  from 
the  dosing  tank  as  is  used  on  the  area  nearest  to  the 
dosing  tank.  This  discussion  will  be  confined  to  the 
application  of  sewage  to  a  level  bed  of  moderate  area, 
the  settled  sewage  being  applied  by  a  dosing  tank  con- 
trolled by  an  automatic  siphon,  a  system  of  distribut- 
ing pipes  and  the  usual  commercial  nozzles. 

Generally  Accepted  Conclusions — At  the  outset  atten- 
tion is  invited  to  the  conclusions  that  have  already 
been  brought  to  the  attention  of  the  profession  by 
various  investigators  and  to  certain  facts  that  are 
apparent  to  all  persons  who  have  designed  and  oper- 
ated sewage-works:  (1)  No  designer  for  a  munic- 
ipality knows  anything  about  the  quantity  of  sewage 
the  plant  will  be  required  to  handle  before  it  is  re- 
placed by  a  larger  one.  (2)  Anticipated  results  from 
the  use  of  refinement  in  the  hydraulic  calculation  are 
apt  to  be  nullified  by  careless  operation  and  other  con- 
ditions beyond  the  control  of  the  designer.  (3)  Ideal 
conditions  seldom  exist  and  even  if  the  system  would 
give  absolutely  uniform  distribution  in  a  laboratory 
test  these  conditions  would  be  upset  by  the  wind  blow- 
ing across  the  filter.  (4)  Experimental  work  has 
shown  that  a  dosing  tank  shaped  like  an  inverted 
pyramid  gives  a  nearer  approach  to  uniform  distribu- 
tion than  any  other  easily  constructed  form.  (See 
"Aerial  Distribution  of  Sewage  Over  Percolating 
Filters,"  by  William  Gavin  Taylor,  Engineering  News, 
Nov.  11,  1909,  p.  511.)  (5)  The  area  served  by  a 
nozzle  under  the  maximum  head  is  directly  proportional 
to  the  head.  In  other  words,  the  spacing  of  the  nozzle 
will  vary  as  the  square  root  of  the  m;iximum  head.  (6) 
The  discharge  of  a  nozzle  at  any  head  will  vary  directly 
as  the  area  of  the  orifice  of  the  nozzle  dome  and  as  the 
square  root  of  the  head.  (7)  The  automatic  siphon 
usually  employed  consumes  head  which  varies  as  the 
square  of  the  quantity  discharged.  In  other  words, 
the  discharge  follows  the  law  of  an  orifice  and  Q   = 

kVT. 

From  (5)  and  (6)  it  follows  that  using  nozzles  with 
the  same  area  of  orifice  and  the  same  cycle  of  applica- 
tion, we  increase  the  rate  of  sewage  applied  per  square 
foot  or  per  acre  by  reducing  the  maximum  head  and 
the  spacing  of  the  nozzles.  The  same  result  may  be 
accomplished  by  increasing  the  area  of  the  orifice  of 
the  nozzles  but  there  are  practical  limits  to  this 
procedure. 

Hydraulic  Theorem— Before  proceeding  further  it  is 
necessary   to   demonstrate    an   elementary   theorem   in 
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hydraulics.  Quite  prob- 
ably it  may  be  found  in 
various  te.xtbook.s  but 
the  writer  has  never 
seen  it.  If  several  units 
of  hydraulic  apparatus 

form  a  system  which  delivers  water  under  pressure  and 
each  unit  or  part  of  the  system  is  governed  by  the  law 
Q  =  fc\//i7  where  h  is  the  lost  head  or  fall  in  hydraulic 
gradient  for  the  unit,  then  the  discharge  of  the  whole 
system  is  Q  =  K\/H,  where  K  is  a  new)  constant  and  H 

=  Sft  and  any  ratio  ,    remains  constant. 

Q  =  k,\/K  =  *.VT.  =  fc.VT,  = =  fc„  VX. 

Q'  =  k;h,  =  k;h,  =  k,'h,= k„'h„. 

Q'  h,  h. 


the  contents  of  the  tank  for  any  head  y  will  be  Q  = 
K\/y  —  A'.  (IQ  for  any  time  dt  =  by'dy  = 
_  by'dy^_ 

KVy  —  R' 

For  convenience  let  Kn  =  R  and  n  = 


dt(KVy  —  R).     dt 


;  let  z  = 


v..     Then  .n  =  ^  (^^J  dy  =  '^{^^^d.  = 


it^~  [z'  +  z'n  +  z'n'  +  zn'  +  «'  +  n'  ^  _^~  ) 
^   —  K  Vm  LV5       4  "^    3 


dz 


1     1     J  •  •  ■  **'»  "J  "j  ....  t^n 


k'k: 


k  ' 


+  —0    +  "'^  +  n'logAz  —  nj 


LetK=     - 


IC.  fC^  rC^  .  .  fCn  K^  K^  rC^  .  >  Kn  -j 

fC^  Kg  fC^  •  •  ■  iCn 

(fc/fc.-..*,,')  +~{kX'-k„')  + 

(fc.'fc/fc.'.  .k„')  -!-()...()  +  (k:k:k:kn\.) 


K^    ^=f:[(f+f+t' 


+  '^  +  n*l/'+  n'2.3026  log.,(  Vj/ 


Let  R  =  0.    Then  «  =  0  and  T, 
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time 


Let  H  =  SA.     Then   Q'   =   iTH   and   Q   =   K\^H.     to  empty  tank  down  to  m  with  no  inflow. 


Fortunately  the  value  of  K  never  has  to  be  solved  by 
the  use  of  the  formula. 

Design  of  Dosing  Tank  and  Distributing  System — 
With  this  preliminary  work  let  us  now  consider  the 
design  of  a  dosing  tank  and  the  distributing  system  of 
a  trickling  filter.  The  problems  that  confront  the 
designer  are:  Nozzle  spacing;  size  of  distributing 
pipes;  time  required  to  empty  the  tank;  the  time  re- 
quired to  fill  the  tank. 

Since  it  is  proposed  to  use  a  hopper  of  an  inverted 
pyramid  for  our  tank  (ABCD,  Fig.  2)  let  us  place  the 

ape.x  of  the  pyramid  (0)  at 
the  same  elevation  as  the 
nozzle  orifices  (E).  The 
advantage  of  this  practice 
will  soon  be  apparent.  An 
investigation  will  now  be 
made  of  the  time  required 
to  empty  such  a  dosing  tank. 
To  avoid  confusion  we  will  let  y  =  the  elevation  of 
the  water  surface  above  the  orifice  or  dome  of  the  noz- 
zles, and  by  geometr>-  the  area  of  the  water  surface  = 
by,  where  6  is  a  constant  depending  upon  the  side 
slopes  of  the  tank.  Let  T  =  seconds  required  to  empty 
tank  with  a  constant  inflow  of  R  sec.-ft.  and  T,  = 
seconds  to  empty  tank  with  R  =  0.  Let  all  dimensions 
be  in  feet,  quantities  in  second-feet  and  time  in 
seconds. 

The  discharge  is  influenced  by  friction  heads  in  the 
siphon  located  at  C;  in  the  pipe  leading  from  C  to  E, 
and  at  the  nozzle  E.  The  discharge  of  each  of  these 
appurtenances  is  approximately  as  follows:  Siphon  = 
^iVl/,  (includes  velocity  and  entrance  heads)  ;  pipe  = 
K.Vv,:  nozzle  ^=  K,\/y,;  combined  =  K\/^  The  area 
of  the  water  surface  at  any  elevation  y  =  by'  where 
6  is  a  constant. 

Now  as  the  tank  is  being  emptied  there  will  be  an 
inflow  of  R  sec.-ft.     Then  the  net  rate  of  reduction  in 


Design  of  a  Small  Plant — Let  us  design  a  dosing 
tank  and  distribution  system  to  apply  0.5  m.g.d.  a  day 
to  a  filter  bed  at  the  rate  of  2  J  m.g.  per  acre  per  day. 
For  southern  conditions  we  will  place  the  distributing 
pipes  on  the  surface  of  the  filter,  using  no  risers.  As 
the  sewage  is  well  settled  we  will  use  comparatively  low 
velocities  in  the  distributing  pipes,  thus  reducing  pipe 
friction  to  a  minimum.  Clean-out  or  blow-off  plugs 
will  be  provided  at  the  ends  of  each  pipe  lateral. 
Assume:  Maximum  available  head  (H),  water  sur- 
face dosing  tank  to  dome  of  nozzles  =  7  ft.  Average 
flow  ^  350  g.p.m.  =  0.78  sec.-ft.  Maximum  flow  = 
500  g.p.m.  =  1.11  sec.-ft.  Use  Taylor  square  nozzles. 
Area  filter  bed  =  i  acre  =  8,710  sq.ft.  With  a  total 
head  of  7  ft.  it  is  probable  there  will  be  6  ft.  available 
for  nozzles.  (The  head  available  for  the  nozzles  will 
usually  be  from  80  to  90  per  cent  of  the  total.)  Space 
nozzles  12  ft.  apart.  (See  curves  furnished  by  manu- 
facturer.) Area  served  by  nozzle  =  144  sq.ft.  Num- 
ber nozzles  required  =  60.  Make  bed  6  x  10  nozzles 
=  72  X  120  ft. 

For  preliminary  design  let  us  assume  a  maximum 
discharge  =  3  times  maximum  rate  of  sewage  inflow 
=;  1,500  g.p.m.  =  3.34  sec.-ft.  Then  the  maximum  rate 
of  flow  for  each  nozzle  =  25  gal.  per  min.  Select  a 
size  orifice  to  give,  as  nearly  as  possible,  a  discharge 
of  25  g.p.m.  under  a  6-ft.  head.  A  Taylor  squai-e  nozzle 
with  a  ?-in.  orifice  and  a  2-in.  spindle  discharges  23 
g.p.m.  under  a  head  of  6  ft.  Try  a  design  using  60  of 
these  nozzles.  Then  the  maximum  discharge  =  23  X 
60  =  1,380  g.p.m.  =  3.08  second-feet.  i 

The  accompanying  diagram   (Fig.  3)   and  table  give         ■ 
the  maximum  discharges  for  the  various  pipe  elements, 
together  with  velocities  and  friction  losses. 

Next  try  a  12-in.  Miller  siphon.  Head  for  1,380 
g.p.m.  =  '4.93  in.  =  0.41  ft.  (P.  63,  Catalogue  14) 
Pacific  Flush  Tank  Co.  Select  nozzle  S  as  representing 
average  conditions  and  compute  lost  heads  for  maxi- 
mum flow: 
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No8ile 

12  (t   pipe®  51  ft.  per  1,000ft..  

12  ft.  pipe  @  9.0  ft    ".       "     

6  ft.  pipe  @  2.0  ft      "..   ■'     '.'..'.'... 

Entrance  and  vel.  head  (vel.  +  1.4  ft.) 

l2ft.pipe(o'  I  7  ft.  per  1,000  ft 

12  ft.  pipe  fa.  2,8  ft.  per  1,000  ft 

12  ft.  pipe  @  4.0  ft.  per  1,000  ft 

30  ft.  pipe  @  6.0  ft  per  1,000  ft '.'.'.'.'."     =  o'Ts 

Loss  in  siphon ■■-...     ^   ^ .  ^  ^ 

Total 


Loss  of  Head, 

Ft. 
.  =  6  00 
.  =  0  07 
.  =  Oil 
.  =  0.01 
.  =0.05 
.  =  0.02 
.  =  0.03 
=  0.05 


6,93,  say  7  ft. 

The  formula  for  the  discharge  of  this  system  will 
now  be  cornputed.  1,380  g.p.m.  =  3.08  sec.-ft.  Then 
3.08  =  A'\/7,  and  K  =  1.163.  The  discharge  in  second- 
feet  for  any  head  y  =  1.163\/y.  Determine  the  eleva- 
tion of  the  bottom  of  the  bell  of  the  siphon.  The 
maximum  rate  of  inflow  into  dosing  tank  :=  500  g.p.m. 
We  should  allow  a  factor  of  safety  of  at  least  50  per 
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a  7-ft.  pyramid  and  hold  200  cu.ft.  This  is  solved  by 
elementary  geometry  and  the  area  of  the  maximum 
water  surface  (base  of  pyramid)  =  87  sq.ft. — say  8S 
X   10  ft. 

We  now  have  completed  the  design  by  approximate 
methods,  the  next  step  is  to  investigate  the  design  by 
using  the  formula.  We  have  all  the  constants:  Maxi- 
mum water  surface  =  87  =  6  i/  =  6  7'  =  49  6.    6  = 

1.77.     K  =  1.163.     H  =  7.0.    m  =  2.0.     m  =  g  = 

111  78 

jYgg  =  0.954  for  500  g.p.m.  inflow;  and  Q^g  =  0.671 

for   350  g.p.m.   inflow. 

Applying  the  formula  we  find  the  actual  time  to 
empty  tank  for  inflow  of  500  g.p.m.  {^=  1.11  sec.-ft.)  = 
135  sec.  =1  2  min.  15  sec;  350  g.p.m.  (=  0.78  sec.-ft.) 
=:  109  sec.  =  1  min.  49  sec. 

It  is  realized  that  the  method  here  presented  is  sub- 
ject to  criticism.  For  instance,  the  exponent  in  the 
formula  for  the  discharge  of  a  cast-iron  pipe  is  nearer 
\  than  it  is  to  i.  The  coefficients  do  not  remain  con- 
stant under  variable  heads,  but  the  error  resulting  from 
the  use  of  the  formula  will  be  small  and  it  is  believed 
that  the  method  outlined  is  sufficiently  accurate  for 
all  practical  purposes. 


FIG.   3.     PIPE   SYSTEM  FOR  TP.ICKLING  FILTERS 

cent  on  this  item,  so  we  will  assume  inflow  into  dosing 
tank  =  750  g.p.m.  ^  1.67  sec.-ft.  1.67  =  1.163\/7- 
\/y  =_1.436.  y  =  2.06  ft.  Let  m  =  2  ft.  Q  = 
1.163  \/2  =  1.646  sec.-ft.  =  739  g.p.m. 

Place  the  bell  of  siphon  2  ft.  above  the  nozzle  orifices 
and  it  will  sniff  with  any  probable  rate  of  inflow  and 
continuous  operation  will  be  avoided. 

The  next  step  is  to  design  the  dosing  tank.  The 
time  required  to  empty  can  be  approximated  quite 
closely  without  the  use  of  the  formula.  If  we  compute 
the  rates  of  discharge  for  the  maximum  and  minimum 
heads  and  average  them  we  get  what  may  be  called 
the  average  rate  of  discharge.  The  true  mean  dis- 
charge will  be  from  8  to  16  per  cent  above  this  average. 
For  preliminary  design  we  may  assume  that  the  mean 
rate  of  discharge  is  110  per  cent  of  the  average  rate. 

For  the  tank  we  are  considering  the  various  rates 
of  discharge  in  second-feet  are:  Maximum,  3.08 
(1.163\/7y.  Minimum,  1.65  d.ieSV^.  Average, 
2.365.  Mean,  about  2.60  sec.-ft.  Then  the  net  rate 
of  emptying  the  tank  for  an  inflow  of:  500  g.p.m. 
=  2.60  —  1.11  =  1.49  sec.-ft.  and  for  350  g.p.m.  = 
2.60  —  0.78  =  1.82  sec.-ft. 

We  will  now  try  various  sizes  of  tanks  and  see  about 
what  sort  of  dosing  cycles  will  result.  Try  a  tank  that 
holds  200  cu.ft.  Then  for  maximum  inflow  at  500 
g.p.m.  we  would  dose  134  sec.  =  2  min.  14  sec.  and 
rest  180  sec.  =  3  min.  0  sec.  For  350  g.p.m.  flow  we 
would  dose  110  sec.  =  1  min.  50  sec.  and  rest  257  sec. 
=  4  min.  17  sec. 

A  few  years  ago  a  cycle  of  3  minutes'  dosing  time 
and  7  minutes'  rest  was  considered  good  practice.  At 
present  the  tendency  is  toward  a  very  short  period  of 
rest.  All  that  is  necessary  to  vary  the  cycle  is  to  in- 
crease or  reduce  the  size  of  the  tank. 

Suppose  that  the  above  cycle  is  satisfactory  to  the 
designer.     Then  the  tank  must  be  a  5-ft.  frustrum  of 


For  Consolidation  of  Society  Effort 

Extract  from  Paper  by  Adolph  F.  Meyer,  President, 
Minnesota  Federation  of  Architectural  and  Engineer- 
ing  Societies,  Presented  to  the  Federation  at  Its  Recent 
Meeting. 

WE  engineers  and  architects  have  really  been  "penny 
wise  and  pound  foolish"  in  the  management  of  our 
own  affairs.  A  similar  policy  pursued  in  our  professional 
work  would  have  been  ruinous.  We  have  split  up  into  so- 
cieties and  sections  that  promise  to  outnumber  even  the 
branches  of  the  Christian  church.  Hifchly  specialized  tech- 
nical problems  may  advantageously  be  discussed  by  small 
professional  groups,  but  these  groups  should  leave  to  single 
community  organizations  those  matters  that  affect  the  rela- 
tion of  our  profession  to  that  community,  and  such  organi- 
zations should  in  turn  act  on  matters  of  state-wide  interest 
through  this  federation. 

Civic  problems  can  advantageously  be  handled  through 
the  committees  of  civic  bodies  on  which  our  profession 
should  have  better  representation.  We  should  establish 
contact  between  our  technical  societies  and  civic  bodies 
through  the  medium  of  those  of  our  members  who  are  ap- 
pointed on  the  committees  of  these  bodies  so  that  these  men 
might  express  the  judgment  of  entire  professional  organi- 
zations rather  than  merely  their  own. 

As  the  result  of  endless  subdivision  of  the  profession, 
technical  meetings  have  multiplied  in  number  until  they 
have  become  burdensome  and  interest  has  flagged.  Men's 
activities  have  been  divided  until  the  fractions  thereof 
have  become  almost  invisible  and  quite  ineffective.  A  single 
monthly  meeting  in  each  large  city,  always  at  the  same 
place  and  date,  featuring  a  variety  of  subjects  of  general 
interest  and  dealing  with  all  branches  of  the  profession, 
each  well-attended,  would  conserve  our  time  and  effort, 
tend  to  consolidate  our  interests  and  do  more  to  further 
our  professional  standing  than  the  present  multiplicity 
of  group  gatherings. 

A  similar  criticism  might  well  be  directed  at  publica- 
tions. Evei-y  organization,  every  industry  and  every  branch 
thereof  is  publishing  some  form  of  "official  paper."  Most 
of  these  publications  are  forced  to  live  on  their  advertis- 
ing income.  Advertising  in  such  minor  publications  seldom 
reaches  new  prospective  buyers  and  is  usually  in  essence 
a  donation  prompted  by  friendship.  As  such  it  cannot 
justify  its  existence. 
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Aerators  and  Copper  Sulphate  for 
Tastes  and  Odors 

Six- Years'  Experience  with  Impounded  Supply 

Leads   lo   Use  of   Fountain   Aerators   to 

Augment  Action  of  Copper  Sulphate 

IMPROVEMENTS  made  recently  to  the  water-treat- 
ment plant  at  Danville,  111.,  include  six  fountain 
aerators  of  novel  design  to  assist  copper  sulphate  in 
eliminating  tastes  and  odors.  The  aerated  water  will 
pass  through  a  new  up-and-down  baffled  mixing  cham- 
ber and  a  large  new  settling  basin. 

Danville's  water  supply  is  impounded  by  two  dams 
on  the  north  fork  of  the  Vermillion  River,  one  in 
service  since  1903  of  75-m.g.  capacity  at  the  pumping 
station  and  the  second,  completed  in  1915,  of  450-ni.p. 
capacity  four  miles  upstream.  H.  M.  Ely,  superin- 
tendent of  the  Interstate  Water  Co.,  which  owns  the 
Danville  water-works,  at  the  recent  meeting  of  the  Illi- 
nois section  of  the  American  Water  Works  Association, 
noted  in  a  round-table  discussion  his  experience  with 
algae   growths   since    191G   and   outlined  the   improve- 
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ments  which  were  designed  by  Mead  &  Seastone,  con- 
sulting engineers,  Madison.  Wis.  These  additions  were 
completed  in  August,  1921.  The  following  notes  are 
taken  from  Mr.  Ely's  remarks  and  some  further  in- 
formation supplied  by  him: 

Alpae  existed  in  the  lower  reservoir  for  some  years  but 
previous  to  1916  were  never  of  such  character  or  amount 
as  to  cause  trouble.  In  September,  1916,  microscopical  ex- 
aminations of  water  from  each  reservoir  made  by  the  State 
Water  Survey  showed  moderate  algae  growths.  The  micro- 
organisms found  were  protozoa,  rotifers,  chlorophyceae, 
Crustacea  rather  numerous,  protococcus  most  numerous  and 
euglena  in  small  numbers.  In  July,  1917,  the  organisms 
present  were  diatoms,  protococcus,  rotifers,  crustacea  and 
the  algae  forms  but  no  euglena. 

Drought  and  Odorn — Froni  July  1  to  the  latter  part  of 
October,  1919,  Dan\-ille  experienced  a  severe  drought,  fol- 
lowing a  deficient  rainfall  in  all  the  preceding  months  of 
the  year.  The  lower  reservoir  was  drawn  down  5  ft.  but 
maintained  at  that  level  by  allowing  water  to  flow  from 
the  upper  reservoir  through  a  gate  in  the  dam  downstream 
into  the  lower  reservoir.  In  doing  this  the  upper  reservoir 
■as  drawn  down  9  ft. 

On  Aug.  18  obnoxious  tastes  and  odors  suddenly  appeared 
•-•cndering  the  water  unpalatable.  Bacterially  the  water 
v.as  safe  for  drinking  purposes.  Inspection  of  the  reser- 
voirs on  Aug.  20  and  21  showed  patches  of  green  scum  and 


TRIPLE-FALL  FOUNTAIN  AERATORS  IN  ACTION 

Gallows  frame  supports  stop-log  gate  controUing  mixing 
chamljir  directly  in  the  rear.  Part  ot  new  settling  cham- 
bor  further  back. 


in  places  streaks  of  brick-red  colored  scum  were  noted. 
The  effect  seemed  to  be  distributed  throughout  the  reser- 
voir, for  even  where  no  scum  existed  on  the  surface,  the 
water  had  a  reddish  cast.  The  scum  area  was  much 
smaller  than  in  previous  years  and  was  composed  of  dif- 
ferent forms  of  micro-organisms.  On  Aug.  26  the  State 
Water  Survey  found  that  each  reservoir  contained  euglena, 
which  was  dominant,  uroglena,  peridinium,  anabaena, 
arcella,  diatoms  and  rotifers.  The  fir.st  three  organisms 
are  known  to  impart  a  fishy  and  oily  taste  to  the  water  and 
the  fourth  a  greasy  or  moldy  taste. 

Copper  Sulphate  Used — On  Aug.  27  the  lower  reservoir 
was  treated  with  copper  sulphate.  As  nearly  as  could  be 
determined,  11  lb.  p.m.g.  or  0.2  p.p.m.  were  used.  This  had 
no  effect  upon  the  taste  and  odor.  From  Oct.  2  to  9  the 
water  flow  from  the  upper  reservoir  was  treated  with  cop- 
per sulphate  at  the  rate  of  5  lb.  p.m.g.  The  lower  reservoir 
was  again  treated,  but  at  a  rate  of  8  lb.  p.m.g.  About  Oct. 
7  the  taste  and  odor  began  to  disappear  and  in  a  few  days 
the  character  of  the  water  was  back  to  normal.  On  Oct.  5 
and  also  on  Oct.  9  a  heavy  rainfall  occurred,  which  may 
have  been  a  factor  in  bringing  about  the  improvement 

An  unusually  severe  drought  occurred  in  1920,  from  June 
to  December.  The  lower  reservoir  was  drawn  11  ft.  and 
the  upper  reservoir  16  ft.  During  this  period  there  was  a 
slight  odor  at  times,  but  not  enough  to  cause  annoyance. 
No  microscopical  examinations  were  made. 

In  1921  the  water  company  bought  a  microscope  and 
began  to  make  frequent  examinations  in  order  to  antici- 
pate any  possible  trouble  by  gaining  a  knowledge  of  the 
condition  of  the  water  and  by  beginning  the  copper-sulphate 
treatment  early.  The  organisms  found  during  that  sum- 
mer were  volvox,  protococcus,  pediastrum  and  scenedesmus, 
all  of  the  chlorophyceae  group;  peridinium  of  the  protozoa 
group,  and  anabaena  of  the  cyanophyceae  group.  Volvox 
and  peridinium  impart  a  fishy  taste,  anabaena  a  moldy 
taste.  The  other  organisms  are  not  troublesome.  While 
the  fishy  odors  were  eliminated,  the  moldy  odor  was  not 
altogether  dissipated  by  copper-sulphate  treatment  nor  by 
aeration  after  it  was  started  in  August,  1921.  The  moldy 
odor  lasted  several  weeks,  and  while  rather  disagreeable 
was  not  nearly  so  serious  as  the  odor  in  1919. 

The  aerator  was  built  to  remove  the  taste  and  odor  from 
the  water.  It  consists  of  a  group  of  fountains  set  8  ft. 
c.  to  c.  in  a  concrete  basin  which  is  25  ft.  square  in  plan 
inside  at  the  top  and  has  a  bottom  that  slopes  toward  the 
mixing  chamber,  giving  an  ordinary  water  depth  of  from 
1  to  3  ft.  The  fountains  consist  of  vertical  pipes,  near  the 
top  of  which  are  placed  perforated  boiler-plate  conical 
hoods,  6  ft.  in  diameter.  Perforated  circular  bafl[les  on  the 
hoods  at  the  center  line  and  bottom  still  further  break  up 
the  flow.  The  water  falls  from  the  top  of  these  pipes  down 
over  the  hoods  and  through  the  perforations.  The  minimum 
fall  from  the  rim  of  the  hoods  to  the  ordinary  water  level 
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is  5  ft.  The  fountains  are  anchored  in  place  by  3-in.  tie 
rods.  The  concrete  basin  walls  are  surmounted  by  louvres 
to  permit  a  free  circulation  of  air. 

As  the  aerator  was  not  completed  until  August,  1921, 
there  has  not  yet  been  an  opportunity  to  make  a  thorough 
test  as  to  its  removal  of  tastes  and  odors.  While  the  ex- 
perience has  not  yet  been  sufficiently  broad  to  state  just 
what  can'  be  accomplished  by  the  combination  of  copper 
sulphate  and  aeration,  it  is  believed  that  a  material  improve- 
ment can  be  made  in  the  character  of  the  water  when  such 
tastes  and  odors  occur. 


Models  in  Civil  Engineering  Instruction 

By  J.  T.  Thompson 

Associate  Professor,  Civil  Engineering-  Department, 
Johns  Hopkins  University,  Baltimore 

tT  IS  a  common  experience  that  the  appeal  to  the  mind 
through  the  senses  of  sight  and  touch  is  much 
stronger  than  that  through  the  sense  of  hearing.  The 
instructor  in  civil  engineering  may  therefore  at  times 
be  at  a  disadvantage  when  compared  with  the  instruc- 
tor in  electrical  or  mechanical  engineering.  The  latter 
is  usually  able  to  show  his  students  the  motor-generator 
set  or  the  turbine  he  is  discussing  for  the  reason  that 
practically  every  technical  school  has  such  equipment, 
but  what  can  the  instructor  in  civil  engineering  do 
about  the  dam  or  bridge  that  he  wishes  to  discuss? 
True,  he  can  show  his  students  a  photograph  of  it,  can 
describe  it  in  detail,  can  even  make  blackboard  sketches 
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of  it ;  but  with  all  this  his  colleague  in  the  other  de- 
partment has  some  advantage.  For,  not  only  can  he  do 
all  this  but  in  addition  his  students  can  handle  the 
full-sized  apparatus,  run  it,  play  with  it,  and  leave  it 
with  a  far  stronger  mental  picture  and  more  intimate 
knowledge  than  if  they  had  merely  seen  a  picture  or  a 
blackboard  sketch  of  it  or  had  merely  listened  to  a 
description  of  it. 

It  is,  of  course,  rarely  possible  for  a  civil  engineer- 
ing department  to  have  a  couple  of  bridges  on  the 
campus  for  class  demonstration,  but  there  is  much  that 
can  be  done  along  substitute  lines.  Inspection  trips  to 
local  structures,  which  are  undoubtedly  of  great  value, 
are  not  always  possible  or  convenient  and  so  we  face 
the  necessity  of  providing  other  means  of  instruction. 
Why  not  by  the  more  intensive  use  of  practical  models? 
The  paragraphs  which  follow  describe,  as  an  example,  a 
model  in  use  in  the  civil  engineering  department  of  the 
Johns  Hopkins  University,  and  tell  how  it  is  used  and 
with  what  success  its  use  has  met. 

Plate-Girder  Bridge  Model— The  accompanying  pho- 
tographs depict  a  model  of  a  through  plate-girder 
bridge  of  100  ft.  span.  The  model  is  52  in.  long 
and  has  a  web  4  in.  deep,  the  scale  being  1  in.  to  2  ft. 
It  is  made  entirely  of  brass;  the  angles  were  milled 
from  square  brass  stock.  In  place  of  rivets,  the  parts 
are  connected  throughout  with  No.  6  32-thread  machine 
screws  with  hexagon  nuts.     The  rivet  pitch  in  all  flange 

angles  is  i  in.,  no  attempt 
having  been  made  to  represent 
the  true  pitch. 

Used  in  connection  with  a 
model  locomotive,  the  model 
conveys  instantly  to  the  stu- 
dent's mind  how  the  load  is 
carried  to  the  main  girders 
and  impresses  him  once  and 
for  all  with  a  fact  that  is  often 
hard  for  him  to  see  otherwise 
— that  the  live  load  can  come 
into  the  main  girders  only  at 
the  panel  points. 

Web-Action  Shown — One  of 
the  most  useful  and  interest- 
ing points  brought  out  by  this 
model  is  shown  in  Fig.  2, 
which  demonstrates  the  action 
(if  the  web  under  stress.  Here 
the  brass  web  has  been  re- 
moved from  one  of  the  girders 
and  a  heavy  paper  web  substi- 
tuted for  it.  Loads  applied  at 
the  third-points  under  two 
different  conditions  are  showii 
in  the  cut.  The  effect  of  diag- 
onal compression  due  to  shear 
is  clearly  demonstrated  by  the 
long  buckles  which  appear  in 
I  he  web  between  the  loads  and 
I  he  supports.  From  the  upper 
view  it  is  apparent  that  this 
l>uckling  of  the  web  is  due  to 
shear,  since  between  the  loads, 
where  the  shear  is  zero,  no 
buckles  appear.  The  buckling 
of  the  web  involves  the  column 
action  of  a  strip  of  web  in- 
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clined  to  the  horizontal,  roughly  at  right  angles  to 
the  buckles. 

The  middle  view  in  Fig.  2  shows  the  girder  with 
stiffeners  applied  between  one  of  the  loads  and  a  sup- 
port. It  is  obvious  that,  if  we  consider  an  elementary 
column  strip  at  right  angles  to  the  buckles  as  they 
e.xist  in  this  view,  its  length  will  still  be  terminated  by 
the  flange  angles;  the  stiffeners  are  too  far  apart  to  be 
materially  effective  in  reducing  this  column  length, 
thereby  strengthening  the  web.  In  the  bottom  view  of 
Fig.  2  the  stiffeners  are  properly  spaced,  effectively  re- 
ducing the  length  of  the  column  strip,  and  adding 
greatly  to  web  strength. 

The  seeing  of  these  lines  of  diagonal  stress  was  a 
revelation  to  the  students,  especially  to  those  who  were 
studying  reinforced  concrete,  and  who  were  designing 
web   reinforcement   against    just   this   sort   of   thing. 
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True,  they  had  theorized  about  these  stresses  and  knew 
they  existed,  but  seeing  them  made  a  great  impression, 
one  that  they  will  never  forget. 

Help  to  the  Student. — In  the  drafting  room,  where 
the  students  were  designing  a  through  plate-girder 
bridge,  the  model  was  found  indispensable.  Naturally 
a  great  many  questions  arose  as  to  how  the  parts  go 
together,  how  splices  are  arranged,  which  rivets  are 
field-driven,  etc.  The  model  answered  most  of  these 
questions,  or  rather  it  caused  the  student  to  answer 
them  for  himself,  which  is  still  better. 

Working  two  afternoons  a  week  it  takes  the  average 
student  about  three  months  to  design  and  make  a  draw- 
ing of  a  through  plate-girder  bridge.  Formerly  some 
ti-ouble  was  experienced  in  koei)ing  the  students  inter- 
ested, but  since  the  advent  of  this  model  it  has  been 
found  that,  if  they  can  have  it  there  in  the  drafting 
room  where  they  can  examine  it  and  handle  it,  they 
turn  out  not  only  quicker  and  more  intelligent  but 
also  more  interested  work. 

In  conclusion  it  may  be  said  that  we  have  found 
this  model  well  worth  every  cent  of  money  and  hour 
of  time  spent  upon  it,  and  that  we  are  preparing  to 
construct  more  models  along  the  same  general  lines  to 
illustrate  different  types  of  structures. 

Acknowledgements — The  bridge  model  was  made  by 


S.  F.  Styers  in  the  mechanical  shops  of  Johns  Hopkins 
University  after  plans  prepared  by  the  writer.  The 
locomotive  model  was  made  by  H.  E.  Askew  of  the  Balti- 
more Polytechnic  Institute.  As  far  as  all  visible  details 
are  concerned  it  is  an  exact  reproduction  of  a  standard 
passenger  locomotive. 


Report  on  Calcutta  Bridge  Proposes 
1,500-Ft.  Cantilever  Structure 

Reporting  on  the  problem  of  renewal  of  the  pontoon 
bridge  across  the  Hooghly  River  between  Calcutta  and 
Howrah,  India,  a  committee  of  engineers  appointed  by 
the  government  has  recommended  a  fixed  bridge  cross- 
ing the  river  by  a  single  span  of  1,500  ft.  with  a  clear- 
ance height  of  29  ft.  above  high  water.  A  cantilever 
structure  is  recommended,  after  consideration  of  arch 
and  suspension  types.  Foundations  on  firm  clay  are 
expected  to  be  found  between  80  and  100  ft.  below  sur- 
face. The  cost  of  the  structure  is  estimated  at 
.$10,000,000. 

The  old  pontoon  bridge,  built  about  half  a  century 
ago,  required  extensive  repairs  in  1916,  at  which  time 
the  old  wooden  floor  system  was  replaced  by  steel  mem- 
bers. It  was  known  at  that  time,  however,  that  the 
bridge  as  repaired  would  not  be  serviceable  for  more 
than  a  few  years,  and  at  the  present  time  the  construc- 
tion of  the  new  crossing  is  imperatively  needed. 

According  to  the  terms  of  appointment  of  the  com- 
mittee, navigation  does  not  require  a  movable  span.  A 
floating  bridge  was  considered  by  the  committee,  but 
the  report  states  that  such  a  structure  would  not  meet 
the  loading  requirements  because  a  floor  of  sufficient 
strength  could  not  be  provided.  Suspension  or  arch 
construction  was  rejected  by  the  committee  partly  on 
account  of  the  lateral  thrust  involved  and  the  virtual 
impossibility  of  providing  suitable  foundations  in  the 
soft  subsoil.  Piers  in  the  river  are  not  permissible, 
either  with  regard  to  navigation  interests — the  com- 
missioners of  the  port  of  Calcutta  having  established 
the  principle  that  no  river  piei's  should  be  permitted — 
or  with  regard  to  the  difficulty  of  providing  piers 
secure  against  scour. 

Upon  these  considerations  a  cantilever  design  was 
evolved.  As  outlined  by  the  committee,  the  structure 
would  have  a  straight  bottom  chord,  top  chords  of 
the  cantilevers  sloping  down  from  towers  over  the  main 
piers  to  the  anchorage  end  and  the  suspended  span 
respectively,  and  curved  top  chord  in  the  suspended 
span.  Approach  grades  of  11  to  2^  per  cent  would  suit 
the  required  street  connections. 

In  view  of  the  heavy  traffic  demands  expected, 
especially  those  corresponding  to  an  increased  suburban 
trolley  traffic,  a  total  deck  width  of  100  ft.  is  suggested 
as  necessary,  which  would  include,  besides  a  double- 
track  trolley  line,  a  58-ft.  width  for  six  lines  of  vehicle 
traffic  and  two  12-ft.  sidewalks.  The  latter  would 
probably  be  placed  outside  the  trusses.  For  the  floor 
design  the  committee  recommoiids  that  an  allowance  of 
40  per  cent  impact  be  made  for  trolley  loads  and  50 
per  cent  impact  for  motor-truck  loads. 

Immediate  prosecution  of  the  scheme  is  recommended 
by  the  committee.  The  location  suggested  for  the 
bridge  is  about  600  ft.  upstream  from  the  present  pon- 
toon bridge.  It  is  estimated  that  3^  years  would  be 
required  for  the  construction. 
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Continuous-Mat  Foundations  for 
22-Story  Building 

Standivrd  Oil  Building  in  San  Francisco  Founded  on 

Inverted  Floor  3-Ft.  Thick,  Reinforced 

by  Ribs  Between  Columns 

A  TWENTY-TWO-STORY  office  building  is  now  be- 
ing built  for  the  Standard  Oil  Co.  in  San  Fran- 
cisco at  Sansome  and  Bush  Sts.,  which  is  on  the  old 
shore  line  of  San  Francisco  Bay,  about  one-half  mile 
inland  from  the  present  shore  line.  Core  borings  taken 
on  the  site  showed  the  underlying  material  to  be  sand, 
clay  and  water  in  varying  proportions;  rock  was 
encountered  about  160  ft.  below  the  street  level.  After 
a  study  of  local  conditions  and  a  comparison  of  various 
methods,  it  was  decided  to  build  the  structure  on  a 
continuous  mat  of  reinforced  concrete. 

Carrying  the  foundation  down  to  rock  was  obviously 
impossible,  or  at  least  impracticable.  The  use  of  the 
ordinary  pile  foundation  was  discarded  because  experi- 
ence with  this  type  of  soil  had  shown  that  it  would  be 
practically  impossible  to  drive  piles  through  it.  The 
use  of  jetted  piles  was  considered  inadvisable  because 
the  underlying  strata  would  have  been  very  much  dis- 
turbed in  the  process  of  getting  the  piles  into  position 
in  this  way  due  to  the  high  pressures  which  would  be 
required  for  the  jet.  Moreover,  the  bearing  value  of 
piles  in  this  disturbed  material  was  doubtful.  The 
use  of  spread  footings  was  then  considered.     Prelim- 


inary computations  were  made  for  a  design  using 
isolated  footings  and  assuming  a  soil  pressure  of  5,000 
lb.  per  sq.ft.  This  showed  that  the  area  of  footings 
needed  was  such  that  a  continuous  mat  would  be  re- 
quired. 

It  was  then  determined  to  make  some  compression 
tests  on  the  soil  to  actually  determine  its  carrying 
capacity.  Eight  tests  were  made,  the  apparatus  used 
closely  following  the  type  recommended  by  "The  Special 
Committee  to  Codify  Present  Practice  on  the  Bearing 
Value  of  Soils  for  Foundations"  in  its  progress  report 
to  the  Am.  Soc.  C.  E.  which  was  published  in  August, 
1920,  issue  of  Proceedings,  p.  906.  This  apparatus 
proved  easy  to  construct,  very  simple  to  operate  and 
gave  e.xcellent  results. 

The  soil  loading  tests  were  made  in  increments  of 
1,000  lb.  per  sq.ft.  every  half  hour  until  a  total  of  8,000 
lb.  had  been  reached.  After  a  lapse  of  about  24  hr., 
eight  more  1,000-lb.  increments  were  added  at  half-hour 
intervals,  bringing  the  total  load  up  to  16,000  lb.  As 
the  percentage  of  sand  and  clay  in  the  soil  varied  in 
different  portions  of  the  site  in  any  horizontal  plane, 
uniform  results  naturally  could  not  be  expected.  How- 
ever, as  the  average  settlement  recorded  by  the  appa- 
ratus for  a  load  approximating  the  unit  dead  load 
carried  to  the  soil  by  the  building  (which  was  about 
4,800  lb.  per  sq.ft.)  was  less  than  an  I  in.,  it  was  con- 
sidered amply  safe  to  found  the  building  on  a  continu- 
ous mat. 

The  mat  was  designed  in  the  customary  manner  as 
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an  inverted  floor,  with  ribs  ex- 
tending between  the  column.^. 
The  slab  between  ribs  was  de- 
signed with  two-way  reinforc- 
ing and,  in  general,  considered 
as  continuous  on  the  four 
edges.  The  moments  and 
shears  in  the  ribs  were  com- 
puted on  the  basis  of  the  the- 
orem of  three  moments,  as- 
suming a  uniform  soil  pressure 
under  the  mat.  While  it  was 
realized  that  the  assumption 
of  uniform  soil  pressure  under 
the  mat  is  not  theoretically 
true,  it  was  felt  that  pract 
cally,  because  of  the  non-uni- 
form character  of  the  soil  and 
the  e.\tremely  small  ma^-nitudc 
of  the  probable  deflections,  the 
assumption  was  justified. 

At  the  ends  of  the  south 
and  west  wings  the  spread  of 
the  mat  was  limited  by  the 
property  lines,  thereby  in- 
creasing the  soil  pressure  at 
these  places.  To  take  care  of 
the  e.xcess  loading  along  these 
sides,  concrete  piles  were  used. 
These  piles  are  20  ft.  long  and 
were  formed  by  .sinking  18-in. 
diameter   well   casing   in    the 

usual  manner  to  a  hard  clay  stratum  and  filling  them 
with  concrete. 

In  order  to  prevent  any  flow  of  the  subsoil  by  rea.son 
of  any  future  e.xcavation  in  the  streets  or  adjoining 
propei'ty,  interlocking  steel  sheet-piling  was  driven  near 
the  outside  of  the  mat  and  entirely  around  the  por- 
tion of  the  area  occupied  by  the  22-story  structure. 
These  were  in  20-ft.  lengths  and  were  driven  with  a 
steam  hammer  without  difficulty. 

In  placing  the  foundation  the  site  was  first  excavated, 
one  section  at  a  time,  to  a  depth  about  8  ft.  below  the 
level  of  the  basement  floor.  These  sections  were  then 
leveled  off  and  a  3-in.  concrete  slab  poured  to  give  a 
clean,  dry  bed  on  which  to  work  and  lay  steel.  The 
bars  in  the  lower  slab  and  bottom  part  of  the  ribs  were 
then  set  and  the  3-ft.  slab  poured.  The  steel  grillages 
for  the  column  bases  were  next  placed  and  the  re- 
mainder of  the  ribs  were  formed  up,  after  which  the 
top  steel  was  placed.     The  next  pour  finished  the  ribs 
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RKSULTS  OF  TESTS  TO  DETERMINE  BEARING  VALUE  OF  THE  SOIL 

and  completely  embedded  the  steel  grillage.  By  embed- 
ding the  grillage  in  the  ribs  instead  of  placing  it  on 
top,  several  feet  of  excavation  were  saved  and  a  more 
compact  design  was  secured.  Care  was  taken  that  the 
joint  in  the  ribs  at  the  top  of  the  3-ft.  slab  and  the 
vertical  joints  at  the  end  of  the  day's  pour  (which 
were  at  center  lines  between  columns)  were  thoroughly 
roughened,  picked,  and  painted  with  neat  cement  grout 
just  before  pouring. 

The  order  of  procedure  in  the  excavation  and  the 
pouring  of  the  sections  was  such  that  the  sand  used 
for  the  back-fill  under  the  basement  floor  slab  was  taken 
by  wheel-barrows  from  the  excavation  direct  to  sections 
ready  to  be  backfilled. 

A  complication  in  the  design  was  caused  by  the  neces- 
sity of  dropping  the  mat  for  the  pits  of  the  high-speed 
elevators  and  trenches  for  the  mechanical  equipment  in 
the  south  wing. 

Typical  reinforcing  of  the  ribs  is  shown  in  section 
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A-A  of  the  accompanying  drawing.  All  the  bars  were 
made  straight  for  practical  reasons  and  the  shear  not 
taken  by  the  concrete  was  taken  care  of  by  four-legged 
stirrups,  i  in.  square.  These  stirrups  were  spaced  uni- 
formly 6  in.  apart  in  all  ribs,  which  simplified  the 
design  and  field  work  and  insured  a  good  mechanical 
bond  between  the  first  and  second  pours  in  the  ribs. 

Typical  reinforcing  in  the  slabs  is  shown  in  section 
B-B.  This  was  designed  by  the  usual  method  applied 
to  floor  slabs  with  two-way  reinforcing,  the  bent  bars 
taking  shear  and  negative  moment. 

The  design  was  made  by  H.  J.  Brunnier,  consulting 
structural  engineer  of  San  Francisco,  by  whose  office 
the  foregoing  data  were  supplied.  George  W.  Kelham 
of  San  Francisco  was  the  architect. 


Drilled  Wells  for  Draining  Land 

By  R.  M.  Downie 

Keystone  Driller  Co.,  Beaver  Falls,  Pa. 

ONE  of  the  most  curious  things  found  in  Florida 
(and  it  may  be  found  in  other  places  as  well)  is 
the  use  of  drilled  wells  for  the  double  purpose  of  sup- 
ply and  drainage.  In  dry  weather  the  wells  may  be 
used  as  a  source  of  water  for  irrigating  and  in  the  wet 
season  the  same  wells  may  be  used  for  draining  the 
land.  When  the  latter  purpose  only  is  to  be  served  a 
6-  or  8-in.  well  is  drilled  to  a  depth  of  400  to  600  ft., 
or  until  porous  rock  is  found.  At  this  depth  the  water 
in  the  well,  which  may  have  previously  stood  at  a  few 
feet  below  the  surface  or  even  have  been  flowing  out, 
will  drop  to  20,  50  or  more  feet  from  the  surface.  A 
little  test  by  turning  in  a  stream  of  water  will  show 
that  when  the  well  is  filled  up  a  few  feet  the  water 
will  begin  to  run  away. 

It  onl.v  remains  to  form  a  brick  or  concrete  sump  or 
settling  basin  10  or  12  ft.  in  diameter  about  the  top  of 
the  well,  to  catch  all  drift  or  sand,  as  otherwise  the 
well  will  in  time  be  choked.  The  well  casing  is  cut  off 
at  3  to  8  ft.  below  the  ground  and  18  or  20  in.  above 
the  bottom  of  the  sump.  This  allows  the  surrounding 
land  to  be  drained  into  the  sump  and  in  this  way  the 
level  in  small  lakes  may  be  kept  at  a  predetermined 
height  during  the  wet  and  dry  seasons.  Sewage  from 
small  towTis  and  cities  may  be  disposed  of  by  passing 
it  through  a  septic  tank  and  then  conducting  the 
effluent  to  the  well.  The  outlet  from  the  wells  is  always 
some  hundreds  of  feet  below  sea-level  and  the  sewage 
does  not  at  all  contaminate  the  underground  water. 

If  a  well  is  made  for  obtaining  water,  usually  a  depth 
of  100  to  150  ft.  will  yield  all  that  can  be  pumped. 

[Drainage  by  means  of  wells  has  been  practised  in 
the  central  and  western  states,  as  noted  in  Etic/ineer- 
ing  News-Record,  Dec.  10,  1914,  p.  1169,  and  Engineer- 
ing News-Record,  July  19,  1917,  p.  120.— Editor.] 


Spray  Painting  Tried  on  Bridges 

Painting  bridges  by  compressed  air  was  given  a  try- 
out  recently  by  the  maintenance  department  of  the 
Indiana  Highway  Commission,  John  Williams,  director 
of  maintenance.  Because  of  the  increasing  number  of 
bridges  taken  over  by  the  commission,  economy  in  main- 
tenance is  increasingly  important,  and  a  cheaper  and 
quicker  method  of  painting  than  hand  brush  work  is 
desired.  It  is  reported  that  the  test  showed  the  spray 
painting  to  be  considerably  cheaper  than  hand  work. 


Irrigation  Works  in  Formosa 
Being  Built  by  Japan 

Dry  Side  of  Island  to  be  Irrigated  by  a  Diversion 

from  West  Side — Bricks  for  Tunnel  Lining 

Carried  14  Miles  by  Cableway 

TWO  crops  per  year  instead  of  one  may  be  raised  on 
the  dr>'  side  of  the  Island  of  Formosa  when  the 
Japanese  finish  irrigation  works  now  under  construc- 
tion, consisting  of  the  diversion  of  a  river  by  means  of 
a  tunnel  bored  through  a  mountain,  a  storage  reservoir, 
638  miles  of  ditches  and  an  equal  mileage  of  drains. 

Formosa,  or  Taiwan,  as  it  is  called  in  Japan,  is  an 
oblong-shaped  island  with  a  high  mountain  range  ex- 
tending through  the  center  from  north  to  south.  On  one 
side  of  the  range  is  the  Sabon  River,  offering  an  ample 
water  supply;  on  the  other  side  of  the  mountains  is  a 
fertile  area,  needing  more  watei\    The  land  is  cultivated 


JAP.\NESE  G.A.NG  ERECTING    AMERICAN  MACHINERY 

by  Chinese  farmers,  whose  ancestors  settled  there  a 
thousand  or  more  years  ago.  They  have  made  some 
crude  attempts  at  irrigation,  but  the  water  supply  is 
insufficient.  The  entire  rainfall  is  confined  to  the 
months  from  June  to  September  and  in  consequence 
sugar  cane  is  the  only  crop  raised.  A  young  Japanese 
engineer,  Y.  Hatta,  conceived  the  idea  of  carrying 
the  waters  of  the  Sabon  River  through  the  mountain 
range  by  means  of  a  tunnel,  so  that  by  irrigation  the 
farmers  could  raise  a  crop  of  rice  after  their  sugar 
cane  had  been  hai-vested.  This  was  in  1914.  It  took  him 
three  years  to  convince  the  government  of  the  feasibil- 
ity of  the  enterprise,  but  finally  in  1917  Japan  decided 
to  undertake  the  project.  The  Kanden  Irrigation  Asso- 
tion  was  formed  to  handle  the  work  and  I^Ir.  Hatta  was 
made  chief  engineer.  The  preliminary  work  is  now  well 
out  of  the  way  and  actual  construction  has  commenced. 
The  following  information  on  certain  details  and 
methods  of  consti'uction  was  brought  from  Japan  re- 
cently by  R.  E.  Bressler,  of  Aurora,  111.,  works  engineer 
for  the  Western  Wheeled  Scraper  Co.,  who  went  to 
Formosa  last  summer  to  install  American-made  air- 
dump  cars  on  the  work. 

One  mile  of  the  tunnel  will  be  through  solid  rock.  The 
bore  will  be  a  half-ellipse  in  form,  18  ft.  wide  at  the 
base  and  18  ft.  high ;  it  will  be  brick  lined.  To  make  the 
20,000,000  bricks  required  for  the  lining,  a  factory  has 
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been  built  having  a  capacity  of  5,000,000  bricks  per 
month,  in  which  bricks  are  being  made  at  a  cost  of  0.7c. 
each. 

The  method  of  handling  these  bricks  is  interesting. 
The  factoi-j'  is  7  miles  from  the  nearest  end  of  the 
tunnel  and  the  bricks  are  conveyed  across  the  mountain 
by  14  miles  of  endless  cable  mounted  on  towers.  At  the 
factory  the  cable  delivers  the  empty  material  buckets  on 
to  an  overhead  track  which  feeds  the  loaded  buckets 
back  on  to  the  cable  at  the  other  end. 

The  dam,  on  which  work  was  to  start  about  April  1, 
will  be  170  ft.  high,  4,500  ft.  long  at  the  top,  1,000  ft. 
wide  at  the  bottom  and  50  ft.  wide  at  the  top.  It  will 
be  of  semi-hydraulic  construction.  A  concrete  core  will 
extend  50  ft,  below  ground  and  50  ft.  above  ground. 


LOADING  AMERICAN  AIR-DUMP  C.\R  IN  FORMOSA 

Earth  and  stone  for  the  embankment  must  be  brought 
from  the  river  bank,  requiring  a  railroad  haul  of  10 
miles.  It  was  for  this  haul  that  16-yd.  automatic  air- 
dump  cars  were  installed.  These  cars  and  the  railroad 
which  is  now  under  construction,  conform  to  the  stand- 
ard page  in  Formosa  which  is  42  in.  German  locomo- 
tives will  pull  the  trains. 

The  resenoir  will  be  7  miles  long  and  4  miles  wide, 
resembling,  on  the  map,  a  piece  of  coral,  as  the  water 
will  back  up  into  innumerable  small  valleys.  On  this 
account  it  is  called  Coral  reservoir.  Its  maximum  capac- 
ity is  5,500,000.000  cu.ft.  of  water.  The  area  of  the 
district  to  be  irrigated  is  approximately  47  miles  long 
by  17  miles  wide.  There  are  to  be  638  miles  of  supply 
canals  and  an  equal  mileage  of  drainage  ditches.  The 
largest  canals,  of  which  there  are  100  miles,  will  be  90 
ft.  wide  at  the  top  and  7  ft.  deep.  To  build  these  large 
canals  the  .lapanese  will  use  an  excavator  of  their  own, 
designed  and  manufactured  in  Japan,  resembling  some- 
what an  American  trench  machine  except  that  it  works 
sidewise. 

The  Kanden  Irrig.ation  Association  has  e.stabli.shed 
headquarters  with  an  office  force  of  120  Japanese  at 
Kagi.  It  has  built  hou.ses  there  for  56  families.  A 
whole  town,  called  Usanto,  has  been  built,  with  houses 
for  300  families,  waterworks,  brick  factory  and  shops. 
At  present  100  Japanese  and  400  Chinese  are  working  at 
Usanto,  the  former  in  a  supervisory  capacity.  Even- 
tually from  2,000  to  3.000  men  will  be  employed. 

The  total  cost  of  the  project  will  be  45,000,000  yen,  a 
yen  being  about  50c.  in  American  money.  It  is  esti- 
mated that  the  value  of  the  crops  will  he  increased  by 
1  "^.084.887  yen  annually  and  that  the  increa.se  in  the 
value  of  the  land  in  consequence  will  amount  to  96.907,- 
200  yen. 


It  is  worthy  of  note,  says  Mr.  Bressler,  that  this  great 
benefit  will  not  accrue  to  the  Japanese  people  directly, 
but  to  the  Chinese  farmers,  whom  Japan  found  on  the 
land  when  Formosa  was  taken  over  from  China  at  the 
close  of  the  Chino-Japanese  war.  Half  of  the  entire  cost 
of  the  pi'oject  to  benefit  the  natives  of  the  island  will  be 
paid  by  the  government  of  Japan;  the  other  half  by  the 
farmers  to  be  benefited.  The  plan  is  to  complete  the 
payments  in  ten  years,  after  which  there  will  be  no  fur- 
ther direct  cost  to  the  farmers,  the  government  taking 
care  of  the  maintenance. 

When  Formosa  came  under  the  control  of  Japan,  26 
years  ago,  there  were  no  improvements  on  the  island. 
Today,  according  to  the  observations  of  Mr.  Bressler, 
there  are  railroads,  beautiful  parks  and  buildings,  in- 
cluding one  of  the  finest  hospitals  in  the  world.  A 
breakwater,  costing  about  15,000,000  yen,  is  l)eing  built 
at  Takao  to  create  a  great  sugar  harbor;  there  is  a 
harbor  development  at  Kellung  and  a  hydroelectric  de- 
velopment in  the  central  part  of  the  island. 


Public  Health  and  Sanitary  Engineering 
Work  at  Harvard  Revised 

Two  announcements  of  interest  to  engineers  and 
sanitarians  have  just  been  made  at  Harvard  Uni- 
versity— the  reorganization  of  the  School  of  Public 
Health  and  a  new  programme  of  studies  in  the  En- 
gineering School  leading  to  a  master's  degree  in  Sani- 
tary and  Municipal   Engineering. 

The  Harvard  School  of  Public  Health  will  take  the 
place  of  the  school  which  since  1913  has  been  conducted 
jointly  by  Harvard  University  and  the  Massachusetts 
Institute  of  Technology,  the  new  school  being  in  fact 
the  outgrowth  and  continuation  of  the  older  one.  There 
will  still  be  active  co-operation  between  the  University 
and  the  Institute,  but  the  administration  will  hence- 
forth be  wholly  under  Harvard  University,  a  plan  made 
necessary  by  the  fact  that  the  recent  munificent  gift, 
known  as  the  Henry  P.  Walcott  Fund,  from  the  Rocke- 
feller Foundation  was  to  Harvai-d  University.  The 
older  school  had  no  power  to  grant  degrees,  but  students 
will  now  have  opportunities  to  study  for  degrees  in 
public  health  granted  by  the  Hai-vard  Corporation — 
namely.  Bachelor,  Master  and  Doctor  of  Public  Health. 
The  medical  degree  is  not  a  prerequisite  for  candidates 
for  the  bachelor's  or  master's  degree,  but  it  is  required 
for  the  doctorate  in  public  health.  The  Harvard 
School  of  Public  Health  will  have  its  own  faculty  and 
its  own  organization,  although  it  will  be  adjacent  to  the 
Harvard  Medical  School  and  naturally  afliliated  with  it 
in  a  very  close  way.  Dr.  Edsall,  the  Dean  of  the  School 
of  Public  Health,  is  also  Dean  of  the  Medical  School. 

Coinses  Arranged  on  the  Intensive  Plan  —  The 
courses  of  study  are  arranged  upon  the  intensive  plan. 
For  example,  students  will  spend  the  forenoons  of  every 
day  during  October  and  November  in  Prof.  Whipple's 
Department  of  Sanitary  Engineering;  the  forenoons  of 
December  and  January  in  Prof.  Wilson's  Department  of 
Vital  Statistics;  the  forenoons  of  February  either  with 
Dr.  Drinker  studying  Ventilation  and  Illumination  or 
with  M.  C.  Whipple,  studying  Water  and  Sewage 
Analyses.  The  afternoons  are  more  sub-divided  and 
are  devoted  to  such  subjects  as  bacteriology,  physiology, 
preventive  medicine,  epidemiology,  public  health  ad- 
ministration, and  the  like. 
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The  growing  importance  of  vital  statistics  in  public 
health  work  is  shown  by  the  fact  that  Prof.  E.  B. 
Wilson,  recently  head  of  the  Physics  Department  of 
the  Massachusetts  Institute  of  Technology,  has  been 
made  full  professor  of  Vital  Statistics  in  the  Harvard 
School  of  Public  Health.  He  will  take  over  the  course 
in  that  subject  which  Prof.  George  C.  Whipple  has  been 
giving  during  the  past  ten  years,  thus  enabling  Prof. 
Whipple  to  devote  his  attention  to  the  teaching  of 
sanitai-y  engineering  and  to  his  professional  work.  The 
Department  of  Public  Health  Administration  is  not  yet 
fully  organized,  but  temporarily  this  subject  will  be  in 
charge  of  Dr.  M.  J.  Rosenau,  assisted  by  a  professor  in 
the  Law  School,  and  by  Prof.  C.  E.  Turner  of  the  Mass- 
achusetts Institute  of  Technology,  who  will  give  lec- 
tures in  Public  Health  Education. 

Five-Year  Program  of  Engineering  School — The 
change  in  the  Harvard  Engineering  School  consists  in 
the  establishment  of  a  fifth-year  programme  leading  to 
the  degree  of  Master  of  Science  in  Sanitary  and  Muni- 
cipal Engineering  following  the  regular  four-year 
programme  in  civil  engineering.  It  has  been  found  by 
experience  that  a  four-year  course  is  not  long  enough 
to  cover  both  the  fundamental  subjects  of  engineering 
and  the  special  work  required  for  this  branch  of  the 
profession.  The  Engineering  School  will  maintain  its 
present  four-year  programme  in  Sanitary  Chemistry 
and  Biology. 

As  in  the  School  of  Public  Health,  the  programme 
of  Sanitary  and  Municipal  Engineering  is  arranged  on 
the  intensive  plan.  A  laboratory  course  in  chemistry 
and  biology  extends  through  the  year,  and  a  new  course 
in  hydrolog>%  which  will  include  meteorology  and  limn- 
ology as  well  as  the  hydraulics  of  rivers,  will  extend 
through  the  first  term;  but  four  of  the  principal  topics 
will  be  taken  up  intensively,  half  of  the  students'  times 
for  two  months  each  being  devoted  to  water  purifica- 
tion, water-works  management,  sewerage  design  and 
sewage  treatment.  There  will  be  no  lectures  in  these 
four  courses,  each  student  working  individually  with  the 
instructor,  taking  up  a  series  of  pi-actical  problems  of 
considerable  magnitude,  thus  applying  to  engineering 
instruction  the  case  system  so  well  known  in  the  Har- 
vard Law  School  and  recently  adopted  in  the  Harvard 
School  of  Business  Administration. 

Chance  to  Specialize  in  Water  Supply  and  Sewerage 
— Moreover,  the  courses  are  so  arranged  that  the  gen- 
eral subject  of  water  supply  is  treated  during  the  first 
term  and  sewerage  during  the  second  term,  thus  mak- 
ing it  possible  for  special  advanced  students  to  attend 
either  term  in  case  they  can  obtain  a  leave  of  absence 
of  only  four  months  from  their  regular  work.  Another 
innovation  is  that  a  considerable  part  of  their  work  will 
be  done  in  the  field,  advantage  being  taken  of  the  many 
sanitary  works  in  the  vicinity  of  Boston.  It  is  hoped 
to  make  the  first  term  the  beginning  of  a  movement  to 
train  men  for  the  water  works  business. 

Gordon  M.  Fair,  who  has  recently  returned  from 
sanitary  work  with  the  League  of  Red  Cross  Societies 
in  Europe,  has  been  appointed  Instructor  in  Sanitary 
Engineering  and  will  teach  both  in  the  Engineering 
and  in  the  Public  Health  Schools. 

The  Harvard  Engineering  School  is  now  entirely 
separate  from  the  Massachusetts  Institute  of  Tech- 
nology; but  as  both  institutions  are  now  located  in 
Cambridge,  only  a  few  miles  apart,  the  opportunities 
for  the  exchange  of  academic  courtesies  are  obvious. 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Th-e  range  of  interest  should  be  as  wide  as  possi- 
ble.  Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Highway  Bridge  Safety 

Sir— Your  editorial  remarks  p.  1023,  June  22,  are  right 
in  their  assertion  that  the  state  is  at  fault  in  the  matter 
of  bridge  accidents,  for  not  placing  the  planning  of  im- 
portant bridges  and  roads  in  the  hands  of  competent 
engineers.  To  convince  the  voters  of  this  fact  is  a  matter 
of  education.  The  work  of  state  highway  departments 
should  educate  the  people  to  the  point  where  important 
engineering  work  in  connection  with  highways,  bridges,  and 
the  like  will  be  placed  under  the  administration  of  the 
state  highway  department.  I  believe  that  progress  is  being 
made   in  this  direction. 

Such  articles  as  the  one  on  the  failure  of  the  Marlin 
bridge  will  be  helpful  in  calling  the  attention  of  the  public 
to  the  importance  of  employing  competent  engineers  for 
important  engineering  work.  Bridge  Enginher. 

June  28. 


Backwater  Suppression 

Sir — I  note  in  Engineering  News-Record,  June  8,  1922, 
p.  964,  an  article  describing  some  special  featui'es  of  the 
last  Coosa  River  hydro-electric  plant,  especially  the  "back- 
water suppression"  by  the  effect  of  spillway  overflow  on 
the  tailwater  at  the  toe  of  the  dam. 

This  is  not  an  innovation  in  any  sense;  like  results  were 
obtained  in  a  hydro-electric  plant  on  the  Patapsco  River 
near  Ellicott  City,  Md.,  by  utilizing  my  program  and  design 
of  the  submex'ged  power  house  located  in  the  interior  of  a 
concrete-steel  dam  where  turbine  water  is  drawn  through 
the  deck  and  discharged  at  the  toe.  This  plant  has  oper- 
ated for  about  16  years  with  practically  steady  head  no 
matter  what  the  spillway  overflow  is. 
matter  what  the  spillway  overflow  is.  H.  von  Schon, 

South  Bend,  Ind.,  June  30.  Consulting  Engineer. 


Lost  in  Russia  Five  Years,  Surveying  Instruments 
Return  to  U.  S.  A. 

Sir — We  have  had  a  rather  curious  experience  in  having 
had  returned  to  us  a  shipment  of  instruments  which  we 
sent  to  a  dealer  in  Moscow,  Russia,  in  October,  1916.  For 
about  two  years  we  tried  to  collect  this  account,  but  due 
to  the  mails  having  gone  bad  we  concluded  that  the  ship- 
ment was  lost  and  practically  forgot  the  matter. 

About  six  months  ago  we  received  notice  from  the 
Foreign  Department  of  the  American  Express  Co.  in 
Vladivostok,  Russia,  stating  that  a  case  of  instruments 
bearing  our  name  as  shippers  was  in  their  storehouse  and 
that  if  we  would  guarantee  the  return  charges,  the  case 
could  undoubtedly  be  returned  to  us.  We  agreed  and  the 
instruments  finally  reached  our  factory  after  an  interval 
of  about  five  years. 

Three  levels,  one  transit  and  one  current  meter,  consti- 
tuting the  shipment,  were  found  to  be  in  absolutely  first- 
class  condition,  after  having  been  subjected  to  all  kinds  of 
rough  handling,  gi-eat  variations  of  temperature,  etc.  It 
would  seem  that  this  is  a  splendid  testimonial  to  the  excel- 
lent care  used  in  packing,  both  of  the  instruments  within 
their  respective  boxes  and  the  outside  packing  and  water- 
proofing. It  is  also  a  splendid  testimonial  of  the  care  with 
which  the  American  Express  Co.  looks  after  the  interests 
of  its  clients. 

I  am  giving  you  these  facts,  as  it  occurred  to  me  that 
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they  might  be  of  interest  to  readers  of  Engineenng  News- 
Record.  It  is  certainly  rare  to  cast  bread  upon  the  waters 
and  have  it  come  back  to  you  after  such  a  long  mterval. 

H.  M.  DiBERT, 
Troy,  N.  Y,  Sales  Manager,  W.  &  L.  E.  Gurley. 


Foundation  Pressures  in  Multiple-Arch  Dams 

Sir The    circumstances    no    longer    making    anonymity 

desirable  in  connection  with  the  query  on  multiple-arch  dam 
foundation  pressures,  which  appeared  in  your  issue  of 
April  13,  "Enquirer"  will  now  assume  his  rightful  name 
and  such  responsibility  as  may  attach. 

I  have  read  with  great  interest  and  satisfaction  the 
replies  of  Mr.  Nishkian  and  Mr.  Noetzli  in  your  issue  of 
June  15.  Certainly  it  would  have  been  difficult  to  secure 
expressions  from  two  more  highly  qualified  authorities,  and 
the  fact  that  they  are  both  in  entire  accord  with  my  method 
of  analysis  is  very  gratifying.  Judging  by  appearances 
only,  it  may  seem  that  I  am  in  error  in  including  Mr. 
Noetzli  in  this  categorj',  but  such  is  not  the  case,  as  will 
be  shown.  In  fact,  the  entire  accord  between  Mr.  Noetzli's 
method  of  analysis  and  that  used  by  me  is  the  more  remark- 
able because  of  the  wide  divergence  of  mathematical 
method. 

The  subject  presented  being  one  of  no  mean  importance, 
the  discussion  open  to  all  comers,  and  personal  invitations 
to  participate  having  been  extended  to  certain  engineers 
who  presumably  held  opinions  differing  from  those  of  the 
writer,  it  is  significant  that  no  one  came  forward  to 
champion  the  "free-body  buttress,  total  load"  scheme  which 
has  enjoyed  popularity  in  certain  quarters,  and  to  which 
the  writer  took  exception. 

It  is  evident  that  Mr.  Nishkian  is  in  entire  accord  with 
the  writer's  method.  As  he  states,  this  involves  certain 
assumptions  which  are  never  exactly  fulfilled,  but  are  suffi- 
ciently approximated  to  satisfy  the  conditions  imposed.  Of 
course,  the  same  comment  applies  equally  to  all  accepted 
methods  of  foundation  pressure  determination,  in  any  case, 
and  to  a  certain  extent  to  all  methods  of  stress  determina- 
tion in  any  structure  or  structural  member.  The  only 
plausible  argument  which  could  be  advanced  against  the 
use  of  this  method  of  analysis  in  connection  with  the 
multiple-arch  dam,  is  that  one  based  upon  the  assumption 
of  the  relative  flexibility  of  the  arch  footings  as  compared 
to  those  of  the  buttress.  The  ^vTiter  is  inclined  to  believe 
that  such  critics  would  over-rate  the  flexibility  of  the  arches 
under  such  stress.  Furthermore,  unless  the  form  and 
dimensions  of  the  multiple-arch  dam  are  very  greatly 
modified  from  the  present  standard,  the  compression  under 
the  arch  rings  will  be  so  relatively  small  that  there  is  no 
question  but  that  the  rigidity  of  the  arch  will  be  suflScient 
to  absorb  this  loading  without  appreciable  deformation. 
Certainly,  if  an  analysis  by  my  method  shows  tension  at  the 
arch  crown,  the  arch  deformation  argument  has  no  place 
in  the  discussion.  Finally,  as  Mr.  Nishkian  says,  the 
method  may  not  give  results  which  are  in  absolute  harmony 
with  the  actual  facts,  but  it  does  approximate  these  facts 
as  closely  as  any  method  could  be  expected  to,  and  possesses 
the  merit  of  leaning  on  the  side  of  safety. 

Concerning  the  apparent  di.screpancy  as  between  the 
results  by  Mr.  Noetzli's  method  and  that  employed  by  me. 
This  is  due  to  his  use  of  certain  statements  which  appeared 
in  my  letter,  and  which  were  grossly  in  error.  The  respon- 
sibility for  this,  however,  belongs  to  the  designer  of  the 
dam,  since  in  these  statements  I  merely  quoted  him,  and  so 
stated  in  my  original  letter. 

In  my  previous  letter  I  stated  that  the  designer  of  the 
particular  dam  in  question,  under  tho  "free-body  buttress, 
total  load"  method  used  by  him,  found  pressures  of  about 
six  and  eight  tons,  respectively,  at  the  ends  of  the  abut- 
ment. And  so  he  did.  as  the  exhibits  and  statements  sub- 
mitted by  him  show,  but  his  results  bear  no  relation  what- 
ever to  the  primary  data  as  shown  by  him  and  from  which 
they  must  necessarily  have  been  derived.  I  did  not  check 
his  stated  results  previously.  At  t'ne  ti;ne  of  writing  my 
previous  letter,  time  was  the  essence  of  the  situation,  and  I 


was  too  busy  with  my  own  analysis  and  results  to  bother 
with  an  investigation  of  the  accuracy  of  his.  Since  then 
the  same  condition  has  obtained,  and  my  attention  has  only 
now  been  called  to  his  error  through  the  results  obtained 
by  Mr.  Noetzli. 

Mr.  Noetzli,  desiring  to  find  a  starting  place  for  his  work, 
very  naturally  seized  upon  the  stated  pressures  as  given  by 
the  "free-body  buttress"  method,  and  these  being  in  error  it 
follows  that  all  of  his  deductions  therefrom  are  also,  as 
respects  the  actual  conditions  of  the  given  problem  which 
were  used  by  me  in  deriving  my  stated  results  under  the 
"monolith"  theory.  Referring  to  Mr.  Noetzli's  sketch  and 
nomenclature,  as  given  in  his  letter  the  actual  data  are  as 
follows: 

P„  -  4010  tons  A  =  570  sq.ft.  oo  =  37.3  ft. 

1 26.1    (Noetzli  notation) 
51.0  &  37.3   (Notation  Mc/I) 


d  =  62.2  ft. 


/,  about  axis  through  e.g.  of  area   =  443,600 
Eccentricity   of   Pn    about   e.g.    =    24.9    ft.    toward   toe 
e  =  distance  from  axis  1  -  1  to  neutral  axis,  =  ao  —  z. 
z  —  distance  from  e.g.  to  neutral  axis 
X  =  distance  from  neutral  axis  to  Pn 

By  changing  the  value  of  /  to  conform  to  the  neutral 
axis  as  the  plane  of  reference,  we  have  all  of  the  necessary 
data  for  substitution  in  both  Mr.  Noetzli's  formula  and  that 
one  used  by  me.  This  is  done  and  the  consequences  shown  in 
the  two   solutions  which   follow: 

Solution  by  formula,  /  =  PI  A  iz  Mcll, 

_  4010  4010  X  24.9   X   51 

^»  ~  T7T  "^  " 


_  4010    _ 
■^'  "  "570 


443,600 

7.03  -H  11.47  =  18.50  tons  per  sq.ft. 
4010   X   24.9   X   37.3 


443,600 

7.03  —  8.39  =  — 1.36  tons  per  sq.ft.  (tension) 
4010  X  443,600 


570   X  4010  X  24.9 


=  31.2  ft. 


e  =  ao  -  z  =  37.3  -  31.2  =  6.1  ft. 

For  derivation  and  proof  of  the  above  formulas,  see  pages 

214  and   215,   Merriman's   "Mechanics  of   Materials,"   11th 

Edition. 

Solution  by  Mr.  Noetzli's  Formula 

/  ,  =  443,600  -f   (570  X  37.3=)   =  1,236,600 
S,    =   570  X  37.3  =  21,261 

_       1,236,600  -    (62.2  x  21,261)     _  _  85,800 
^     "~  21,261  4-  570  (62.2  -  2  x  37.3)  ~       14,193 

S     -  21,261  -  570  X  6.04  :=  17,818 


=:  —6.04 


/,  = 


/. 


4010  X  82.1 
17,818 


=:  18.48  tons  per  sq.ft. 


4010  X    -  6.04 

itTsTs 


—  1.36  tons  per  sq.ft.   (tension) 


A  comparison  demonstrates  that  the  results  are  identical 
as  given  by  both  formulas,  within  the  requisite  or  expected 
limits  of  accuracy,  and  that  the  values  as  derived  by  me, 
using  the  monolithic  theory,  as  stated  in  my  original  letter, 
were  correct.  Of  course,  only  approximate  values  were 
noted  there,  since  the  matter  involved  was  one  of  general 
theory  and  not  of  numerical  values. 

It  is  apparent  that  the  solution  by  use  of  the  general 
formula,  /  =  PI  A  =t  Mc  I,  involves  considerably  less  labor 
than  does  Mr.  Noetzli's.  It  has  the  additional  advantage 
of  being  more  direct  in  application  and  more  generally 
known  and  understood.  I  compliment  Mr.  Noetzli  upon  the 
mathematical  genius  displayed  in  the  development  of  his 
new  formula,  but  it  would  appear  that  for  all  practical 
purposes  the  old  keystone  formula  of  structural  science 
will  serve  us  better. 

Under  the  application  of  the  "free-body  buttress" 
method,  using  the  data  as  before  established,  the  correct 
value  of  /,  is  19.9  tons  per  sq.  ft.,  and  of  /,  is  2.7  tons,  both 
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compression.  For  this  particular  case,  therefore,  there  is 
actually  no  great  difference  in  the  value  of  /,  as  obtained 
by  the  two  different  methods  of  analysis.  The  difference 
in  the  values  of  /=  is  very  important,  because  of  the  conse- 
quent radical  change  in  stress  distribution  which  follows. 
The  "monolith  theory"  shows  that  there  is  tension  at  the 
crown  of  the  arch  footing,  whereas  the  other  shows  nothing, 
but  indicates  compression.  It  is  suggested,  however,  that  it 
would  be  a  mistake  to  attempt  any  generalizations  as  to  the 
relative  effect  of  applying  these  different  methods  of  an- 
alysis, since  the  difference  in  derived  values  will  depend 
entirely  upon  the  conditions  of  the  particular  problem  under 
consideration.  It  is  to  be  remarked  also  that  in  what  has 
preceded,  it  has  been  assumed  for  the  purposes  of  this  dis- 
cussion that  the  section  is  capable  of  taking  tension,  which 
may  or  may  not  be  true  as  concerns  any  given  problem. 

Mr.  Noetzli  states  that  my  use  of  the  general  formula, 
/  =  P/A  =t  Mc/I  is  correct,  but  that  I  apparently  used 
the  wrong  axis  for  /.  It  is  my  understanding  that  in  this 
formula,  /  is  always  taken  with  respect  to  an  axis  perpen- 
dicular to  the  plane  of  bending,  and  passing  through  the  e.g. 
of  the  static  area.  (See  page  428,  Spofford's  "Theory  of 
Structures.")  I  have  so  used  it  in  the  preceding  solution, 
and  since  the  results  obtained  are  identical  with  those  by 
Mr.  Noetzli's  formula,  it  appears  that  he  was  in  error  in 
this  matter.  Obviously,  had  I  used  the  axia  sugigested  by 
him,  there  would  have  been  no  similarity  between  the 
results. 

At  the  time  of  writing  my  previous  letter,  I  was  aware 
that  there  was  nothing  original  in  my  use  of  the  proposed 
formula  for  determining  the  distribution  of  stress,  but  I 
had  been  unable  to  find  any  authority  in  technical  litera- 
ture for  applying  it  to  this  particular  case.  Since  that 
time,  additional  research  has  developed  the  fact  that  the 
"monolith  method"  of  analysis  is  described  and  advocated 
by  W.  P.  Creager  in  his  book,  "Engineering  for  Masonry 
Dams,"  particularly  on  pages  45  and  140,  and  by  Wm.  G. 
Bligh  on  page  116,  Vol.  IX,  "Cyclopedia  of  Civil  Engineer- 
ing." The  last-named  ti-eatment  is  very  brief  and  lacking 
in  detail,  but  is  conclusive  nevertheless.  I  further  find  that 
my  criticism  regarding  the  writers  of  text-books  is  in- 
applicable in  at  least  one  instance.  In  C.  M.  Spofford's 
"Theory  of  Structures,"  pages  428  to  430,  he  gives  a  very 
clear  exposition  of  the  derivation  and  characteristics  of  the 
formula,  /  =  P'A  =t  Mc/I.  Quite  possibly  there  are  other 
texts  which  give  an  equally  clear  and  direct  explanation, 
but  I  have  not  had  the  pleasure  of  seeing  them. 

S.  M.  COTTEN  ("Enquirer"). 

Phoenix,  Ariz.,  June  27. 


Sir— We  have  read  with  interest  the  answers  in  your 
issue  of  June  15  to  the  communication  of  "Enquirer'  in 
your  issue  of  April  13,  1922,  p.  623,  and  as  it  does  not 
seem  to  us  that  the  question  propounded  has  been  very 
clearly  answered  we  submit  the  following: 

The  inquiry  was  as  to  what  part  of  a  foundation  in  gen- 
eral should  be  considered  as  carrying  the  load,  and  in  par- 
ticular whether  the  footings  under  the  arches  of  a  multiplc- 
arch  dam  should  be  included  with  the  buttress  footings  is 
computing  foundation  pressures.  The  question  as  sta  ed 
in  its  general  form  cannot  be  answered  as  each  case  must 
be  confidei^d  on  its  own  merits,  ""i  ^  l^e  consideration 
of  the  formula  /  =  P/A  ±  Ucll  w.ll  be  helpful  to  an  un- 
derstanding of  its  f  PPli-^'JilJ^j;,:  J^erTa  co'^ibinrd 
pression  gives  the  stress  on  the  extreme  noti 
beam  and  tie  or  struct  whose  leng  h  >^.«7"^  .  ^^f^i^^'^ 
width  and  it  is  based  on  the  assump  .on  that    ections  plane 

before  loading  remain  plane  after  '°='f  "^-  f  ^  .^Jf^,;'. 
follows  that  the  stress  varies  uniformly  over  a  imht  sec 
tion.    The  expression  may  also  be  reasonably  =^^PP''^d  to  co" 

pute  the  pressure  on  an  earth  f°"»'!'''^'°"  °"'    „\\f '^"'X 
[ion  that  the  intensity  of  pressure  is  proportional  to  the 

amount  the  earth  is  compressed.  f„„„Hntinn   iust 

It  may,  of  course,  be  applied  to  a  rock  ^"""dation  jus 
as  it  mJ;  be  applied  to  find  the  stress  on  any  Jo^zonta 
section  of  the  structure  above  the  footmff,  but  if  the  struc 


ture  has  a  form  which  bears  little  resemblance  to  the  usual 
forms  of  beams,  there  is  small  reason  for  thinking  that 
stresses  computed  from  the  beam  formula  will  give  accu- 
rate results.  The  pressures  on  any  foundation  must  be 
produced  by  the  stresses  in  the  structure  itself  just  above 
the  foundation. 

To  pass  to  the  given  case  of  the  multiple-arch  dam;  it 
would  seem,  if  such  a  structure  were  built  on  earth,  which 
is  much  more  yielding  than  concrete,  that  the  structure 
could  be  considered  as  a  rigid  whole  in  relation  to  the 
foundation  and  that  the  part  of  the  footings  under  the 
arches  would  carry  its  share  of  the  load,  provided  the  arch 
barrel  were  strong  enough  to  help  distribute  the  load. 
There  could  be  no  tension  on  the  footing  although  "En- 
quirer" computed  one.  Any  part  of  the  footing  under  ten- 
sion should  be  eliminated  from  the  area  of  the  computa- 
tions and  a  new  area  found  by  trial  to  fit  the  condition 
that  the  pressure  at  its  edge  shall  be  zero. 

But  if  the  dam  rests  on  rock,  the  reasonable  method  of 
computation  is  to  consider  the  load  to  be  carried  by  the 
buttress  footings,  since  the  lower  part  of  the  arch  is  not 
stiff  enough  to  throw  much  load  on  the  curved  footing. 
The  full  arch  ribs  throw  their  loads  into  the  buttresses 
through  which  the  loads  can  pass  directly  to  the  buttress 
footings  and  only  a  few  short  ribs  near  tha  base  apply  a 
load  to  the  curved  footings.  Any  considerable  reaction 
over  this  part  of  the  base  would  produce  bending  moments 
in  the  elements  of  the  cylinder.  There  can  be  little  ques- 
tion that  the  method  of  computation  employed  by  the  de- 
signer of  the  dam,  who  considered  that  the  abutment  foot- 
ings carried  all  the  load,  was  the  better  one  to  employ  for 
a  rock  foundation.  Of  course,  there  is  not  an  abrupt  change 
of  pressure  from  six  tons  per  square  foot  to  zero  wher«  the 
footing  forks,  and,  indeed,  a  part  of  the  footing  under  the 
arches  near  the  buttress  might  well  be  included  with  the 
abutment  footing,  but  how  much  is  a  matter  of  judgment. 
Presumably  the  intensity  of  pressure  changes  rapidly  there. 
But  rather  than  to  assume  the  entire  load  on  the  structure 
to  go  to  the  abutment  footing,  it  is  better  to  pass  a  plane 
through  the  upstream  end  of  the  base  of  the  buttress^  so 
that  the   plane   separates  the  complete  ribs,  which  spring 

from  the  buttresses,  from 
the  short  ribs  which  rest  on 
the  ring  footing  and  to  as- 
sume that  the  load  above  the 
plane  passes  into  the  butt- 
ress and  through  it  to  the 
buttress  footing  and  that  the 
load  below  passes  into  the 
ring  footing,  a  division  of 
load  which  probably  is  not 
far  from  what  actually  exists. 
In  this  connection  the  accompanying  sketch  showing  the 
buttress  as  a  separate  member  of  the  structure  may  be  of 
interest.  The  load  from  the  arches,  P,  and  the  weight  of 
the  buttress,  IT',  are  resisted  by  the  reaction,  R,  which  cuts 
the  center  of  the  base  making  the  vertical  component  of 
the  stress  on  the  base  constant.  If  R  were  eccentric  the 
distribution  of  the  vertical  component  could  be  computed 
by  the  formula  mentioned  above.  At  the  toe  the  direction 
of  stress  is  along  the  downstream  edge  of  the  buttress  and 
the  probable  direction  of  stress  at  other  points  on  the  base 
is  found  by  sketching  in  a  polygon  on  R  in  the  force  dia- 
gram having  the  given  direction  at  the  lower  end. 

In  solving  problems  of  unusual  type  it  is  well  to  remem- 
ber that  rules  and  formulas  derived  from  certain  definite 
assumptions  will  not  give  exact  values  when  mechanically 
applied  to  cases  where  the  conditions  do  not  fit  those  as- 
sumptions. It  is  quite  out  of  the  question  to  compute  the 
distribution  of  pressure  on  a  foundation  with  any  such  ac- 
curacy as  we  can  compute  the  stresses  on  the  cross-section 
of  a  steel  beam  for  instance;  the  best  we  can  do  with  a 
foundation  is  to  make  reasonable  assumptions  and  find 
approximate  stresses.  GARDINER  S.  WILLIAMS, 

Ann  Arbor,  Mich.  Albert  E.  Greene. 

June  23. 
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Plan  30  Miles  of  Sewers 
to  Relieve  Los  Angeles 

Temporary  Works  To  Be  Built— Vote 

Aug.  29  on  $13,000,000  Loan  for 

Outfall  and  Screens 

Stuff  Coinspond'  ncc 

Progress  is  being  made  on  measures 
for  both  temporary  and  permanent 
relief  of  the  overcharged  ocean  outlet 
sewer  of  Los  Angeles,  Cal.  An  election 
is  to  be  held  Aug.  29  to  vote  on  a 
$13,000,000  bond  issue  for  a  new  outtall 
and  branches  and  for  screens.  The 
outfall  is  designed  to  serve  a  metropoli- 
tan  district    now    under   consideration. 

For  temporary  relief,  Imhoff  tanks 
and  sprinkling  filters  in  units  of  U- 
m.g.d.  to  be  built  successively  as  needed 
are  proposed.  Two  of  these  units  are 
to  be  built  at  once  at  a  point  below 
Culver  Citv  to  handle  the  present  over- 
flow of  untreated  sewage  into  Bellona 
Creek  above  Culver  City.  In  return 
for  a  right-of-way  through  Culver  City, 
Los  Angeles  is  to  care  for  its  sewage. 

Bids  were  received  July  3  for  one 
mile  of  the  -14-in.  riveted-steel  connect- 
ing sewer  from  Arlington  to  Mesa 
Drive.  Bids  for  the  remaining  four 
miles  will  not  be  invited  until  all  the 
rights  of  way  have  been  obtained,  but 
it  is  expected  that  the  sewer  and 
sewage-works  can  be  finished  within 
the  three-month  period  called  for  by 
the  court  injunction  against  discharg- 
ing untreated  sewage  into  Bellona 
Creek.  (See  Engineering  News-Record, 
Feb.  23,  p.  336,  March  2,  p.  313,  April 
13,  p.  596  and  618,  and  May  11,  p.  806.) 

Knowlton  Gives  Facts 

For  permanent  disposal  works  which 
the  city  officials  have  concluded  should 
be  an  outfall  into  the  sea,  near  Hype- 
rion, ultimatelv  to  care  for  a  metropoli- 
ton  district,  a  bond  issue  if  $13,000,000 
is  to  be  voted  upon  on  Aug.  29.  Con- 
ferences are  being  held  between  offi- 
cials of  the  various  cities  in  the  pro- 
posed metropolitan  district,  and  at  one 
on  June  3,  W.  T.  Knowlton,  engineer 
of  sewers,  Los  Angeles,  outlined  the 
situation  as  follows:  Population  in- 
creases have  been  so  rapid  that  the 
present  outfall,  completed  in  1907  for 
a  population  of  500,000  people,  is  now 
heavily  overcharged  and  by  1925,  if  the 
present  rate  of  increase  persists,  a  pop- 
ulation of  1,000,000  will  be  attained. 
Since  the  Fernando  Valley  has  become 
a  part  of  the  city,  requests  have  come 
in  for  sewerage  system  installations 
from  various  portions  of  the  valley. 
For  the  present,  disposal  can  be  han- 
dled to  the  best  advantage  locally  but 
as  soon  as  the  new  outfall  is  completed 
extensions  should  be  made  to  Burbank, 
Glendale  and  other  cities  to  the  north. 

In  an  earlier  statement  to  the  public 
Mr.  Knowlton  gave  the  length  of  new 
outfall  and  main  trunk  sewers  as  30 
miles,  reaching  from  the  sea  to  the 
junction  of  the  Los  Angeles  River  and 
the  Arrovo  Seco.  The  ocean  end  of  the 
outfall  w-ill  be  12  ft.  wide  and  13  ft. 
high.  Discharge  after  screening  is  to 
be  at  a  point  i  mile  from  shore. 
80 


Ncu  York,  Tuly  13, 1922 


The  Newly  Elected  President  of  the 
American  Society  for  Testing  Materials 


Dr.  George  K.  Burgess 


Motor  Traffic  Banished  from 
Brooklyn  Bridge 

Motor  traffic  is  no  longer  permitted 
to  use  the  Brooklyn  Bridge,  according 
to  rules  recently  published  by  the  com- 
missioner of  plant  and  structures  of 
New  York  City.  Under  the  same  regu- 
lations horse-drawn  traffic  is  not  to  use 
the  Manhattan  Bridge,  the  next  bridge 
to  the  north  in  the  series  of  bridges 
that  cross  the  East  River.  According 
to  the  official  announcement,  the  effect 
of  the  new  regulations  will  be  to  avoid 
delays  and  the  danger  of  accident  on 
both  spans  that  has  resulted  from 
mixing  horse-drawn  and  motor  traffic. 

The  point  is  made  also  that  the  loads 
on  the  roadways  of  the  Brooklyn 
Bridge  will  be  reduced  and  more  uni- 
formly distributed,  although  no  state- 
ment has  been  made  to  indicate  that 
the  question  of  strength  was  dominant 
in  deciding  as  to  the  change. 

Short-Circuit  Causes  Near-Panic 

in  New  York  Subway 

Fire  caused  by  a  short-circuit  on  a 
panel  board  of  one  of  the  cars  almost 
created  a  panic  in  a  New  York  subway 
train  on  July  6.  The  accident  occur- 
red on  the  north-bound  track  of  the 
Lexington  Ave.  route  near  59th  St.  just 
before  noon.  Fortunately  the  train 
was  not  crowded  and  the  passengers 
were  able  to  gain  access  to  the  street 
through  a  nearby  emergency  exit.  No 
fatalities  havd  been  reported  but  about 
150  required  treatment  for  the  effects 
of  smoke  and  fright.  Investigations 
have  been  ordered  by  the  City  of  New 
York,  the  Interborough  Rapid  Transit 
Co.,  and  the  New  Y'ork  Transit  Com- 
mission. 


To  Study  Concrete  Specifications 

At  the  recent  meeting  of  the  execu- 
tive board  of  the  Associated  General 
Contractors,  L.  C.  Wason,  speaking  for 
Col.  Whitson,  chairman  of  the  A.  G.  C. 
special  committee  on  concrete  specifi- 
cations, reported  that  the  committee 
had  concluded  that  the  making  of  tests 
in  various  parts  of  the  counti->-  by  con- 
tractors, as  suggested  by  Richard  L. 
Humphrey,  chairman  of  the  Joint  Com- 
mittee on  Concrete  and  Reinforced  Con- 
crete, would  be  futile  and  would  not 
wari'ant  the  expense  and  trouble  in- 
volved. The  executive  board  after  full 
discussion  sustained  the  opinion  of  the 
special  committee  and  disapproved  the 
suggested  scries  of  tests. 

The  committee,  however,  was  contin- 
ued and  authorized  to  prepare  specifi- 
cations for  concrete  and  reinforced 
concrete,  which  in  its  opinion  would  be 
proper  and  reasonable.  It  is  under- 
stood that  it  is  not  the  intention  of  the 
contractors'  committee  to  publish  con- 
crete specifications  in  competition  with 
those  of  the  joint  committee  of  the  en- 
gineering society,  but  that  it  was  con- 
sidered that  the  preparation  of  specifi- 
cations would  be  the  best  way  for  the 
contractors  to  bring  their  ideas  to  the 
consideration  of  the  Joint  Committee, 
which  has  prepared  tentative  specifica- 
tions, many  features  of  which  are  not 
satisfaetoi-y  to  the  contractors  engaged 
in  concrete  work.  Co-operation,  not 
opposition,  is  intended. 


Conferences  Being  Held  on 
Lumber  Standardization 

A  series  of  conferences  began  at  the 
U.  S.  Forest  Products  Laboratory  at 
Madison,  Wis.,  July  12,  to  be  continued 
at  Chicago,  July  20,  and  terminated  at 
Portland,  Oi-e.,  July  27,  which  have  as 
their  chief  aim  standardization  in 
grade  marking,  simplification  of  grades, 
and  inspection  of  lumber.  The  confer- 
ences are  being  pai'ticipated  in  by  rep- 
resentatives of  national  lumber  manu- 
facturing concerns,  lumber  wholesalers, 
retailers,  representatives  of  technical 
building  professions  and  trades,  and 
those  of  interested  government  bu- 
reaus. 

The  Madison  meeting  will  last  a 
week  and  will  deal  with  the  simplifica- 
tion of  grades  and  names  and  will  be 
chiefly  a  conference  of  engineers  and 
technical  experts.  On  July  20  a  com- 
mittee representing  the  fourteen  soft- 
wood and  hardwood  lumber  producing  J 
associations  will  meet  in  Chicago  to  ^ 
hear  and  consider  the  report  of  the 
technical  committee  on  simplification 
of  grades  and  names.  During  the  next 
two  days  consideration  will  be  given 
not  only  grades  and  nomenclature  but 
grade  marking  and  size  standardization 
and  the  organization  of  a  lumber  in- 
spection service. 

At  Portland  July  27  discussion  of 
simplification  of  grades  and  names, 
grade  marking,  standardization  of 
sizes  and  national  inspection  will  be 
had. 


July  13,  1922 


Hydraulic  Conference  in  South 
Results  in  Permanent  Body 

As  the  result  of  a  conference  at- 
tended by  the  most  outstanding  men  in 
hydraulic  engineering  in  the  southern 
states,  together  with  representatives 
of  private  utilities  and  government 
agencies,  held  in  Asheville,  N.  C,  June 
20-22,  a  permanent  body  to  be  known 
as  the  Southern  Appalachian  Water 
Power  Conference  was  organized.  Col. 
Joseph  Hyde  Pratt,  director  of  the 
North  Carolina  Geological  &  Economic 
Survey,  was  named  president,  the  other 
officers  being:  vice-president,  Lincoln 
Green,  first  vice-president  of  the  South- 
ern R.R.;  secretary.  Prof.  J.  A.  Switser, 
01  Tennessee;  and  treasurer,  Thorndike 
Saville,  chief  of  the  division  of  water 
resources  of  the  North  Carolina  Geo- 
logical &  Economic  Survey.  Meetings 
of  the  conference  were  unusually  well 
attended  and  papei-s  were  presented 
discussing  the  great  possibilities  of 
water  power  development  in  the  south- 
ern states  and  the  advantages  to  be  de- 
rived from  co-operation  of  all  agencies 
involved. 

The  federal  government  was  repre- 
sented by  N.  C.  Grover,  chief  hydraulic 
engineer  of  the  U.  S.  Geological  Sur- 
vey; 0.  C.  Merrill,  executive  secretary 
of  the  Federal  Power  Commission;  C. 
H.  Birdseye,  chief  topographer  of  the 
U.  S.  Geological  Survey;  C.  V.  Hodg- 
son, of  the  U.  S.  Coast  and  Geodetic 
Survey;  T.  W.  Norcross,  chief  engineer 
of  the  U.  S.  Forest  Service;  Col.  H.  B. 
lerguson,  assistant  secretary  of  war; 
and  Warren  E.  Hall,  district  engineer, 
U.  S.  Geological  Survey. 

The  conference  was  considered  a  step 
toward  the  inauguration  of  complete 
co-operation  among  hydro-electric  util- 
ities, the  federal  and  state  commissions 
and  promoters  of  water-power  develop- 
ment. It  is  expected  that  as  the  work 
of  the  conference  gets  under  way  it 
will  mean  much  for  the  development  of 
water  power  in  the  South  Atlantic 
states. 

Various  committees  were  appointed 
which  will  submit  reports  at  the  next 
meeting  of  the  conference.  One  of 
these  committees,  on  Energy  Supply, 
will  study  location  of  undeveloped 
water  powers  in  the  southern  Appala- 
chian states,  the  order  of  development, 
the  location  of  auxiliary  steam  plants, 
making  of  water-power  surveys,  taking 
of  stream-flow  measurements,  the 
problem  of  silting,  etc.  Another  will 
treat  of  inter-connection  of  the  various 
power  developments,  and  a  third  will 
consider  proper  federal  and  state  legis- 
lation to  aid  in  water-power  develop- 
ment. 
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State  Road  Testing  Engineers 
Get  Together 

The  Committee  on  Tests  of  the 
American  Association  of  State  High- 
way Officials  met  with  the  officials  of 
the  U.  S.  Bureau  of  Public  Roads  in 
Washington  on  June  26  and  27  for  fur- 
ther consideration  of  standardization  of 
specifications  and  tests  for  road  ma- 
terials. The  purpose  of  this  meeting 
of  representatives  from  all  sections  of 
the  country  was  not  so  much  to  lay 
down  rigid  rules  as  to  harmonize  the 
general  practice.  Standardization  tak- 
ing into  account  local  conditions  is  be- 
ing brought  about  by  a  series  of  meet- 
ings between  oflicials  from  groups  of 
states  and  engineers  of  the  bureau. 


Appropriate  $580,000  for 
Narrows  Tunnel 

The  Board  of  Aldermen  of  New  York 
City  has  appropriated  $580,000  for  pre- 
liminary expenses  in  connection  with 
the  construction  of  the  proposed  pas- 
senger and  freight  tunnel  under  the 
Narrows  connecting  Brooklyn  and 
Staten  Island.  This  tunnel  has  occa- 
sioned much  controversy  in  technical 
and  political  circles  because  of  its  al- 
leged interference  with  the  Port  Au- 
thority project  for  harbor  improve- 
ment, which  contemplates  a  freight 
tunnel  farther  up  the  bay.  An  injunc- 
tion against  the  Narrows  tunnel 
brought  by  the  Citizens'  Union,  a  civic 
organization,  was  recently  dissolved  as 
recorded  in  Engineering  News-Record 
June  22,  1922,  p.  10,54. 


Knickerbocker  Defendants  Deny 

Joint  Responsibility 

Counsel  for  the  five  men  indicted  in 
connection  with  the  roof  collapse  of  the 
Knickerbocker  Theater  in  Washington 
on  Jan.  28  recently  moved  to  have  the 
indictments  quashed.  In  arguing  the 
motion  they  denied  that  the  architect, 
the  contractors,  the  superintendent,  the 
inspector,  and  the  material  men  en- 
gaged in  constructing  the  theater  are 
jointly  responsible  for  each  other's 
work  to  the  extent  of  being  liable  to 
be  held  for  the  collapse  of  the  building. 
Decision  on  the  motion  has  not  yet 
been  rendered. 


Large  Hard-Rock  Heading 

Makes  Record  Progress 

.  Record  progress  was  made  in  a  head- 
ing driven  from  Adit  1,  Tunnel  3,  of 
the  Southern  California  Edison  Co.'s 
Big  Creek  project  during  March,  ac- 
cording to  word  received  from  the  com- 
pany. The  month's  progress  of  the 
heading  was  476  ft.  Ever  since  the 
opening  of  the  adit,  work  has  been  in 
extremely  hard  granite,  so  hard  that  on 
many  shifts  three  sets  of  drill  steel 
were  required  for  each   hole. 

The  tunnel  is  21  ft.  square  and  is 
excavated  to  full  size  by  a  heading  and 
a  short  bench.  On  the  average  forty- 
two  holes  are  drilled  for  the  heading 
and  eighteen  for  the  bench,  the  former 
being  about  18  ft.  deep  while  the  bench 
holes  range  from  18  to  20  ft.  One 
round  is  shot  in  24  hr.,  making  an  ad- 
vance of  12  to  17  ft.  The  firing  is  so 
arranged  that  the  cut  holes  of  the 
heading  are  shot  first,  then  the  lifting 
holes  of  the  bench,  and  last  the  side 
holes  of  the  heading.  The  total  powder 
consumption  is  1,.'500  to  2,000  lb.  dyna- 
mite per  round.  Eight  machines"  are 
used  in  the  heading  and  six  in  the 
bench.  They  finish  a  round  in  6  to  10 
hr.  Two  SO-man  shifts  are  worked. 
Mucking  is  done  with  steam  shovels  of 
standard  size,  operated  by  compressed 
air.  The  muck  cars  are  hauled  by  elec- 
tric locomotives  of  both  battery  and 
trolley  types. 


Invitations  Out  for  International 
Engineering  Congress 

Definite  arrangements  have  been 
made  to  hold  an  International  Engi- 
neering Congress  in  Rio  in  connection 
with  the  Brazilian  International  Ex- 
position which  opens  September  7  and 
will  last  until  the  end  of  March,  192.3. 
The  congress  will  be  held  under  the 
auspices  of  the  Brazilian  government 
Sept.  7-30  inclusive.  Invitations  have 
been  issued  to  all  engineering  societies 
in  the  United  States  and  Canada  and 
through  them  to  members  of  the  soci- 
eties to  participate.  The  Engineering 
Club  of  Rio  is  officially  charged  to 
organize  the  congress. 

The  principal  subjects  of  discussion 
will  be:  The  utilization  of  fuel  re- 
sources, the  best  utilization  of  water 
power-,  recent  advances  in  irrigation 
methods,  the  elimination  of  waste  in- 
cluding standardization  of  supplies  for 
agricultural  and  industrial  pui-poses, 
coal  as  a  factor  in  industrial  develop- 
ment, essentials  of  a  national  railroad 
policy,  inter-continental  engineering 
co-operation,  port  developments,  ter- 
minal facilities,  and  the  iron  and  steel 
industries. 


Missed  Shot  Kills  Two 

on  Hetch  Hetchy 

A  drill  striking  a  missed  shot  in 
Priest  Portal  of  the  Hetch  Hetchy  tun- 
nel on  June  16  caused  the  cxplo.sion  of 
a  powder  charge  that  killed  the  shift 
boss  and  a  driller's  helper  and  also 
slightly  injured  four  other  men. 
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Chandler,  Retiring  Am.  Soc.  C.  E. 
Acting  Secretary,  Honored 

Tribute  to  the  service  of  Elbert  M. 
Chandler  as  acting  secretary  of  the 
American  Society  of  Civil  Engineers 
during  the  past 
year  was  offered 
by  a  number  of 
resident  members 
of  the  society  at 
an  informal  dinner 
held  at  the  Har- 
vard Club  in  New 
York  on  the  eve- 
ning of  July  5. 

J.  Vipond  Da- 
vies,  president  of 
the  New  York  Sec- 
tion of  the  society, 
presided.  Other 
speakers  were  Otis 
E.  Hovey,  treas- 
urer, Am.  Soc.  C.  E.  and  Robert 
Ridgway,  vice-president  Am.  Soc.  C.  E. 
and  senior  past-president  of  the  New 
York  Section.  Letters  of  appreciation 
and  good-will  were  read  from  Clemens 
Herschel,  past-president.  Am.  Soc.  C.  E. 
and  Prof.  John  H.  Dunlap,  the  newly- 
elected  secretary  of  the  society. 

Resolutions  expressing  the  personal 
regard  of  those  present  for  Mr.  Chan- 
dler and  their  respect  for  his  work  as 
acting  secretary  were  approved  and  will 
be  engrossed  and  presented  to  him. 
In  response,  he  emphasized  the  impor- 
tance of  harmony  in  the  society  and 
urged  full  support  of  the  new  secre- 
tary.   

Congressional  Committee  Urges 
Transportation  Institute 

Establishment  of  a  private  research 
and  educational  institution  under  dis- 
interested auspices  to  promote  educa- 
tion in  transportation  will  be  recom- 
mendeu  by  the  Joint  Commission  of 
Agricultural  Inquiry  in  its  report  on 
transportation. 

The  chairman  of  the  commission 
points  out  that  there  are  approximately 
150,000,000,000  invested  in  transporta- 
tion in  this  country,  including  steam 
railways,  electric  railways,  highways, 
automobiles,  motor  trucks,  waterways, 
and  shipping,  while  there  is  no  vyay 
to  learn  the  business  of  transportation 
except  by  apprenticeship  in  the  busi- 
ness itself.  The  purpose  of  the  pro- 
posed institution  would  be  to  provide 
a  means  for  definitely  establishing  the 
facts  and  principles  of  transportation 
upon  which  can  be  predicated  sound 
decisions  respecting  transportation  pol- 
icies, and  for  setting  forth  the  relation 
between  the  various  agencies  of  trans- 
portation and  their  relation  to  agri- 
culture, industry,  trade,  and  commerce. 


Appoint  Board  of  Engineers  for 

Moffat  Tunnel 

In  connection  with  the  construction 
of  the  Moffat  Tunnel,  as  recorded  in 
Engineering  News-Record,  May  18,  pp. 
811  and  836  and  July  6,  p.  38,  the  tun- 
nel commission  in  charge  of  the  work 
has  appointed  a  board  of  consulting 
engineers  consisting  of  J.  Vipond  Davies 
and  J.  Waldo  Smith  of  New  York,  and 
D.  W.  Brunton  of  Denver.  The  board 
convenes  at  Denver  this  week  for  con- 
sideration of  the  project,  which  is  under 
the  direction  of  L.  D.  Blauvelt,  chief 
engineer  for  the  commission. 


Port  Authorities  Will  Meet 

in  Toronto 

The  eleventh  annual  convention  of 
the  American  Association  of  Port  Au- 
thorities is  to  be  held  in  Toronto,  Ont., 
Sept.  14  to  16,  1922.  The  convention 
will  be  followed  by  an  excursion  down 
the  St.  Lawrence  River  to  Montreal  and 
then  to  Quebec,  at  both  of  which  cities 
the  port  facilities  will  be  inspected  un- 
der the  auspices  of  the  local  author- 
ities. The  secretarv  of  the  association 
is  M.  P.  Fennell,  Jr.,  of  the  Port  of 
Montreal.  \ 


Southern  Ry.  Adopts  100-Lb.  Rail 
for  Main  Line  Tracks 

One  hundre<l  pound  rail  has  been 
adopted  by  the  Southern  Railway 
System  as  the  standard  for  its  main 
lines  in  place  of  8.5-pound  rail,  the 
heaviest  used  on  the  Southern  up  to  this 
time  according  to  an  announcement  by 
H.  W.  Miller,  vice-president  in  charge 
of  operation. 

The  first  stretch  to  be  laid  with  the 
heavier  steel  will  extend  from  Wash- 
ington to  Manassas,  Va.,  a  distance  of 
33  miles.  The  rail  and  fastenings  are 
already  on  the  ground  and  will  be  put 
in  the  track  as  soon  as  the  heavy  traffic 
movement  of  the  peach  and  watermelon 
season  is  over.  The  new  rail  will  be 
laid  on  extra  heavy  tie  plates. 

The  85-pound  rail  released  by  the 
laying  of  100-pound  rail  on  the  main 
lines  will  be  used  to  replace  lighter  rail 
on  branch  lines. 


Will  Not  Raise  Reversible  Falls 
Steel  Cantilever  Bridge 

St.  John  lumber  shipping  interests 
have  failed  in  an  attempt  to  compel  the 
Canadian  Pacific  Ry.  to  raise  the  new 
steel  cantilever  bridge  spanning  Reversi- 
ble Falls  at  the  mouth  of  St.  John 
River.  They  demanded  that  the  com- 
pany be  required  to  raise  the  bridge 
7  ft.,  contending  that  large  schooners 
were  unable  to  pass  under  the  struc- 
ture at  flow  tide,  which  is  the  only 
time  at  which  craft  can  be  towed 
through  from  St.  John  harbor  to 
Indiantown  harbor  or  vice  versa.  It 
was  claimed  that  schooners  have 
broken  top  masts  in  passing  under  the 
bridge. 

At  a  meeting  attended  by  repre- 
sentatives of  the  shipping  intei-ests,  of 
the  railway,  of  the  city  of  St.  John, 
and  of  the  provincial  and  federal  gov- 
ernments the  arguments  for  raising 
the  bridge  were  set  forth.  Canadian 
Pacific  engineers  contended  that  rais- 
ing the  bridge  would  weaken  it  and 
produce   a   dangerous   condition. 

There  are  now  three  bridges  at  the 
falls,  two  belonging  to  the  Canadian 
Pacific  Ry.  and  a  highway  bridge.  The 
latter,  replacing  the  old  suspension 
bridge  built  in  1870,  is  a  steel  arch 
bridge  completed  five  or  six  years  ago. 
The  first  contilever  bridge  of  the 
Canadian  Pacific,  built  in  1871,  and  the 
the  new  cantilever  bridge,  completed 
last  year,  are  side  by  side.  The  new 
bridge  is  farthest  do\vn  the  river,  and 
the  agitation  was  directed  against  this 
structure,  although  it  gives  24  ft.  more 
headroom  for  navigation  than  does  the 
old  cantilever  bridge  which  is  directly 
alongside. 


The  Engineer  in 
Public  Life 


JAMES   HARTNESS 

At  the  election  held  Nov.  2,  1920,  the 
State  of  Vermont  chose  an  engineer, 
James  Hartness,  president  of  the  Jones 
&  Lamson  Machine 
Company,  of  Spring- 
field, as  governor. 
His  previous  expe- 
rience in  public  life 
included  six  years 
as  chairman  of  the 
\'  e  r  m  o  n  t  State 
Board  of  Education. 
I\Ir.  Hartness  was 
born  Sept.  3,  1861, 
in  Schenectady,  N. 
Y.,  and  at  the  age 
of  sixteen  began 
work  in  a  machine 
shop  at  five  cents 
an  hour  for  a  nine- 
hour  day.  Here  he  developed  such  skill 
that  when  twenty-one  years  old  he  was 
made  foreman  of  a  nut  and  bolt  shop 
at  Winsted,  Conn.  After  various  con- 
nections in  New  England  he  took 
charge  of  the  Jones  &  Lamson  Machine 
Co.'s  plant  at  Springfield,  Vt.  The 
firm  today  employs  3,000  men  com- 
pared with  75  when  Mr.  Hartness 
joined  it,  and  produces  $10,000,000 
worth  of  machine  tools  per  year,  as 
against  $30,000  worth  of  tools  in  the 
old  days. 

Mr.  Hartness  has  taken  out  more 
than  100  patents  relating  principally  to 
machine  tool  design.  In  1913  he  was 
elected  president  of  the  Amei-ican 
Society  of  Mechanical  Engineers,  suc- 
ceeding George  Westinghouse.  During 
the  war  his  plant  at  Springfield  made 
parts  for  9-in.  howtzers.  He  served  as 
federal  food  administrator  for  Vermont 
and  was  chairman  of  the  Vermont 
Committee  of  Public  Safety  and  a 
member  of  the  commission  represent- 
ing the  United  States  Air  Board  at  the 
Inter-Allied  Aircraft  Standardization 
Conference  at  London  and  Paris. 

During  his  administration  Governor 
Kartness  has  reorganized  the  state 
highway  department,  created  a  state 
commission  on  foreign  and  domestic 
commerce,  and  initiated  a  number  of 
measures  to  further  the  state's  indus- 
trial progress. 


Ransdell  Bill  Proposes  Federal 

Hydraulic  Laboratory 

A  national  hydraulic  laboratory  is 
proposed  in  bills  introduced  simul- 
taneously in  the  Senate  and  in  the 
House  of  Representatives  on  June  13. 
The  bill  sets  forth  that  the  laboratory 
is  to  conduct  research,  experiments  and 
scientific  studies  in  connection  with  tho 
problems  of  river  hydraulics.  .A.n  appro- 
priation of  $200,000  is  authorized  for 
the  purpose.  The  author  of  the  bill  is 
Senator  Ransdell,  of  Louisiana,  and  the 
Federated  American  Engineering  So- 
cieties had  a  good  deal  to  do  with  the 
initiation  of  the  legislation.  The  federa- 
tion experts  to  conduct  some  educational 
work  with  the  idea  of  pointing  out  the 
necessity  for  approaching  flood  control 
and  other  matters  involved  in  river 
hydraulics  from  a  scientific  angle. 


July  13,  1922 


Horace  E.  Stevens 

Horace  E.  Stevens,  late  vice-presi- 
dent of  Winston  Bros.  Co.,  contractors 
Minneapolis,  whose  death  was  noted  in 
the  columns  of  this  journal  recently,  was 
one  of  those  technical  men  whose  early 
experiences  in  engineering  were  largely 
colored  by  the  romance  of  transconti- 
nental railroad  building,  although  his 
activities  embraced  practically  all  of  the 
various  branches  of  civil  engineering. 
Mr.  Stevens  was  one  of  the  first 
two  men  to  receive  the  degree  of  civil 
engineer  from  the  University  of  Ver- 
mont, from  which  institution  he  was 
graduated  with  Henry  H.  Douglas  in 
1870.  In  the  fall  of  the  same  year  he 
went  to  St.  Paul,  Minn.,  securing  a  po- 
sition in  the  engineering  corps  of  the 
Northern  Pacific  R.R.  Co.,  where  he  re- 
mained until  October,  1873.  In  the 
meantime  he  was  engaged  in  location 
and  construction  work  of  the  lines  of 
that  railway  between  Carleton  and 
Moorhead,  Minn.  In  March,  1873  he 
was  ordered  with  a  party  of  six  men 
and  teams  to  drive  with  the  greatest 
speed  possible  across  country  to  the 
projected  crossing  of  the  Missouri 
River,  to  stake  out  claims  and  secure 
squatter's  rights  for  the  benefit  of  the 
railroad  company  before  the  arrival  of 
a  party  of  land  speculators  already  on 
the  way.  The  race  was  a  hard  one, 
through  snow  and  blizzards  for  seven 
days.  First  one  party  forged  ahead, 
and  then  the  other,  both  arriving  at  the 
site  of  the  proposed  crossing  in  the 
early  morning  of  April  1.  Some  of  the 
engineers,  however,  were  able  to  drive 
the  claim  stakes  while  the  others,  with 
their  rifles,  held  the  land  speculators 
back.  These  stakes  marked  the  begin- 
ning of  Bismarck,  the  capital  city  of 
North  Dakota. 

In  June  of  that  year  Mr.  Stevens  was 
transferred  to  an  expedition  detailed 
to  make  a  survey  west  of  the  Missouri 
River.  A  party  of  government  engi- 
neers accompanied  the  railroad  locat- 
ing outfit,  as  well  as  did  a  detachment 
of  government  troops  under  General 
Stanley,  consisting  of  about  900  in- 
fantrymen and  800  of  the  7th  Cavalry, 
100  Indian  scouts  and  a  supply  train. 

Government  Work 

From  1873  to  1881  Mr.  Stevens  was 
employed  by  the  government  in  river 
and  harbor  work.  He  was  engaged 
mainly  in  the  Mississippi  River  basin 
in  survey  work.  In  1882-83  he  was 
identified  with  Robinson  &  Gary,  deal- 
ers in  machinery  and  contractors'  sup- 
plies, in  St.  Paul.  For  the  next  two 
years  he  did  his  first  contract  work, 
which  was  a  section  of  the  aqueduct 
for  the  St.  Paul  water-works,  and  some 
government  harbor  work  on  the  Missis- 
sippi at  Stockholm,  Wis.  In  1886  he 
became  superintendent  for  Shepard, 
Siems  &  Co.  on  the  constraction  of  the 
Great  Northern  Ry.  For  the  next  two 
years  he  was  .superintendent  of  con- 
struction of  the  Soo  Line  near  Esca- 
naba,  Mich.,  for  Henry  &  Balch,  and 
from  1889-93  he  was  engaged  in  miscel- 
laneous contracting  work  in  Duluth  and 
St.  Paul,  Minn.,  Superior,  Wis.,  and 
Brainerd,   Minn. 

Early  in  1898  he  was  selected  as  one 
of  a  committee  of  engineers  and  con- 
tractors to  go  over  the  proposed  Nica- 
ragua Canal  route  for  the  purpose  of 
investigating  and  determining  the  pos- 
sibilities of  the  project. 

Later  in   1898  he  became  associated 
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Canadian  Section,  A.  W.  W.  A., 
to  Meet  at  Windsor  in  1923 

At  the  recent  annual  meeting  of  the 
Canadian  Section  of  the  American 
Water  Works  Association  at  Brantford, 
Ont.,  it  was  decided  to  hold  the  next 
annual  convention  of  the  section  at 
Windsor,  Ont.,  just  across  the  line  from 
Detroit,  Mich.,  where  the  parent  asso- 
ciation win  convene  in  1923.  Officers 
for  1922-3  elected  by  the  Canadian  As- 
sociation are:  Chairman,  R.  L.  Dobbin, 
Peterboro,  Ont;  vice-chairman,  F.  A. 
Dallyn,  Toronto;  secretary-treasurer, 
C.  B.  Brown,  Waterville,  Ont. 


Oppose  Incorporation  of  American 
Mathematical  Society 

Objections  by  Representatives  Staf- 
ford, of  Wisconsin,  and  Huddleston,  of 
Alabama,  recently  prevented  passage 
by  the  House  of  a  bill  to  incorporate 
the  American  Mathematical  Society. 
Representative  Stafford  said  if  Con- 
gress intended  to  incorporate  every 
scientific  society  it  should  do  so  by  a 
general  law  and  not  in  special  bills  "for 
each  society,  referring  to  the  possi- 
bility that  the  American  Automotive 
Society  and  the  American  Chemical 
Society  might  desire  incorporation. 
Representative  Huddleston  opposed  in- 
corporation of  societies  by  Congress  on 
general  principles. 


Vehicle  Tunnel  Under  Hackensack 
May  Replace  Wrecked  Bridge 

Substitution  of  a  tunnel  crossing 
under  the  Hackensack  River  for  the 
virrecked  bridge  of  the  Lincoln  High- 
way, between  Jersey  City  and  Newark, 
N.  J.,  is  being  considered  by  the  state 
highway  commission.  The  draw-span  of 
the  bridge  was  destroyed  June  22  by  a 
colliding  steamer,  as  reported  in  this 
journal,  June  29,  p.  1095.  Contract  has 
been  let  by  the  commission  for  a  tem- 
porary bridge,  the  contractors  being  the 
Stillman,  Delehanty  &  Ferris  Co.,  Jer- 
sey City.  The  temporary  crossing  is 
to  have  a  40-f  t.  roadway,  will  be  located 
just  upstream  of  the  old  bridge  but 
clear  of  the  wreckage  of  the  draw,  and 
will  contain  a  bascule  or  lift  span  in 
place  of  one  of  the  channels  of  the  old 
draw.  The  state  took  over  the  road 
from  the  counties  July  1.  Provision  of 
a  permanent  crossing  is  likely  to  be 
delayed  for  some  time. 

The  traffic  capacity  of  the  old  bridge 
was  not  considered  adequate  for  the 
heavy  traffic  which  the  Lincoln  High- 
way now  carries  and  the  channel 
widths  in  the  draw  have  not  been  con- 
sidered satisfactory  for  navigation.  A 
tunnel  crossing  is  being  considered  as 
an  alternative  solution,  to  eliminate  all 
interference  between  road  and  river 
traffic. 


with  Winston  Bros.,  Minneapolis,  and 
from  then  on  he  was  engaged  on  vari- 
ous railroad  jobs  for  that  company. 
When  Winston  Bros,  incorporated  in 
1902  as  Winston  Bros.  Co.  Mr.  Steven.s 
became  a  stockholder  and  director,  and 
from  1914  to  1920  he  was  vice-presi- 
dent of  the  corporation. 

Mr.  Stevens  was  a  member  of  the 
American  Society  of  Civil  Engineers, 
the  Chicago  Engineers  Club,  the  En- 
gineers Society  of  St.  Paul,  and  during 
1919  was  president  of  the  Minnesota 
Joint  Engineering  Board. 


Government  Completes  Sale  of 
Spruce  Corporation  Property 

The  Secretary  of  War  announces  the 
sale,  as  of  June  26,  of  the  remaining 
real  properties  of  the  U.  S.  Sproce  Pro- 
duction Corp.,  consisting  of  Spruce 
Production  Corporation  Railroad  (3G 
miles),  running  from  Disque  Junction 
to  Lake  Pleasant,  Clallam  County, 
Wash.;  the  Port  Angeles  saw  mill  and 
hotel  owned  by  the  corporation  in  Port 
Angeles,   Wash. 

The  properties  sold  for  $1,000,000 
and  the  contract  of  sale  contains  many 
features  advantageous  to  the  govern- 
ment, such  as  the  immediate  elimina- 
tion of  operating  and  maintenance 
charges,  and  obligation  on  the  part  of 
the  purchaser  to  make  at  least  $200,000 
worth  of  improvements  in  the  prop- 
erties within  one  year. 

The  purchasers  of  these  properties 
Messrs.  Hill,  Scritsmier  and  Lyon,  had 
previously  purchased  the  Alsea  South- 
ern R.  R.,  the  Toledo  saw  mill,  and  the 
Blodgett  timber  tract,  and  have  placed 
those  properties  on  a  basis  where 
logging  and  lumbering  operations  can 
commence  about  the  middle  of  July. 
The  purchasers  guarantee  to  operate 
the  railroad  as  a 'common  carrier. 

The  Secretary  of  War  also  announces 
that  the  sale  of  these  properties  re- 
moves the  last  obstacle  to  the  com- 
mencement of  dissolution  proceedings 
by  the  U.  S.  Spruce  Production  Corp., 
m  accordance  with  the  provisions  of 
the  law  which  created  it.  Steps  will  be 
taken  to  file  a  petition  for  dissolution 
before  the  Superior  Court  of  Clarke 
County,  Wash.,  before  July  2,  1922. 

Baltimore  Terminal  Suffers 
$4,000,000  Fire  Damage 

Struck  by  lightning  on  the  night  of 
July  2,  elevators  B  and  C  and  pier  5  at 
the  Locust  Point  terminal  of  the  Bal- 
timore &  Ohio  R.R.,  in  Baltimore,  were 
destroyed  by  fire.  The  elevators  con- 
tained more  than  500,000  bu.  of  grain, 
which  was  destroyed  along  with  sixty 
carloads  of  export  tobacco  that  was  on 
the  pier.  The  estimated  loss  to  the 
railroad  company  is  $4,000,000. 

Purdue  Acquires  Land  for 

Engineering  School 

Henry  W.  Marshall,  acting  president 
of  Purdue  University,  has  announced 
the  purchase  of  a  tract  of  land  two 
blocks  long  and  a  half  block  wide  from 
seven  different  owners  to  provide  addi- 
tional building  space  in  anticipation  of 
the  future  growth  of  the  university's 
engineering  school.  The  land  borders 
the  athletic  field. 


Civil  Service  Examinations 

UNITED  STATES 

For  the  United  States  civil  service 
examinations  listed  below  apply  to  the 
United  States  Cii'il  Service  Commis- 
sion, Washington,  D.  C,  or  to  any  local 
office  of  the  Civil  Service  Commission. 

Vacancies  in  Signal  Service  at  large, 
Camp  Alfred  Vail,  N.  J.  Junior  Radio 
Engineer,  $1,700  per  year.  Examina- 
tion Aug.  9. 

Vacancies  in  the  Technical  Staff  of 
the  Income  Tax  Unit  of  the  Bureau  of 
Internal  Revenue.  Valuation  Engineer, 
$3,G00-$4,800  per  year.  Applications 
close  Sept.  1. 
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Encixeerixg  Societies 


Calendar 


Annual  Meetings 


NEW  ENGL.AND  WATER  WORKS 
ASSOCIATIO.V,  Boston :  Annual 
Convention.  Xe%v  Bedford,  Mass., 
Sept.   12-15. 

AMERICAN  ASSOCIATION  OF  PORT 
AI-THORITIKS;  Montreal.  Que.; 
Annu.-il  Convention,  Toronto,  Ont.. 
Sept.  14-16. 

AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL I.MPROVEMK.NTS.  St. 
Petersburg-.  Fla.  :  Annual  Conven- 
tion,  Cleveland.  Ohio,   Oct.   2-6. 


The  Seattle  chapter,  -\ssociated  Gen- 
eral Contractor.-;  of  America,  has  elected 
H.  V.  Bogert,  Seattle,  executive  secre- 
tarj'.  Mr.  Bogert  was  formerly 
business  manager  of  the  Central  Sand 
&  Gravel  Co. 

The  Seattle  chapter,  American  Asso- 
ciation of  Engineers,  recently  sponsored 
a  public  meeting  at  which  Fred  A. 
Adams,  supervisor  and  educational  di- 
rector of  the  Columbia  Basin  project, 
and  Ivan  E.  Goodner,  chief  engineer, 
explained  the  huge  irrigation  plans. 
Stereoptieon  slides  illustrated  the  talks. 

The  National  Safety  Council  will 
hold  its  annual  Safety  Congress  at 
Detroit  on  Aug.  28-Sept.  1.  There  are 
numerous  papers  to  be  presented  at  the 
sessions  of  the  Engineering  Section  of 
the  Congress.  The  chairman  of  the 
Engineering  Section  is  H.  W.  Forster, 
vice-chairman  of  the  Independence 
Bureau,  Phialdelphia,  Pa. 

The  Engineers'  Society  of  Milwaukee 

at  its  meeting  on  June  21  elected  the 
following  officers:  President,  Arthur 
Simon,  engineer  of  the  Cutler-Hammer 
Manufacturing  Co.;  vice-president,  Fred 
H.  Dorner,  mechanical  engineer;  trea.s- 
urer,  A.  Q.  Dufour,  mechanical  engi- 
neer, and  secretary,  Fred  T.  Goes, 
engineer  of  the  Vilter  Manufacturing 
Co.  At  the  conclusion  of  the  meeting 
Mr.  Dorner  was  presented  with  a  gold 
watch  in  appreciation  of  his  services  as 
secretary  of  the  society  for  the  past  ten 
years. 


Personal  Notes 


SALVADOrQui  NONES,  who  has 
been  practising  engineering  in  Rio  Pie- 
dras,  Porto  Rico,  has  opened  an  office 
m  Mayaguez,  Porto  Rico. 

Charles  W.  Bockelman  an- 
nounces the  opening  of  a  surveying 
office  in  Newark,  N.  J. 


Gen.  George  W.  Goethai.s 
has  been  elected  a  director  of  the 
American  Smelting  &  Refining  Co.,  and 
the  American  Smeltei-s  SJrw.in'ificc,  r'„ 


h 

American  tSmelting  &  Refining  Co.,  at 

the  American  Smelters  Securities  Co. 

C.  P.  KoppisCH,  engineer  with 
^u  ^!''  'Iv  ^"''^^  Construction  Co.. 
Charlotte,  N.  C,  has  resigned  to  accept 
a  position  as  superintendent  of  the 
Harris  Construction  Co.,  whose  home 
office  is  in  Newton,  N.  C. 


St.  George  Bos  well,  chief 
engineer  of  the  Quebec  Harbor  Com- 
mission, has  resigned  after  forty-six 
years'  service  with  the  commission.  He 
,vill  be  retained  on  the  engineering  staff 
as  a  consultant.  He  is  succeeded  as 
chief  engineer  by  G  E  N.  T.  L.  T  r  e  M- 
BLAY. 

Charles  A.  Patterson,  bor- 
ough engineer  of  Torrington,  Conn.,  has 
recently  resigned  and  has  accepted  a 
position  as  chief  engineer  of  the  con- 
tracting firm  of  Mascetti  &  Holley  of 
Torrington. 

Clayton  E.  Swain,  superin- 
tendent of  public  works,  Rockville, 
Conn.,  has  resigned,  effective  .Tuly  29. 
Thereafter  he  will  be  associated  with 
the  U.  S.  Bureau  of  Public  Roads. 

Robert  E.  Kelley,  of  Willi- 
mantic.  Conn.,  graduate  of  the  1922 
class  of  the  University  of  Maine,  has 
been  appointed  an  engineer  of  bridge 
construction  for  the  Maine  State  High- 
way Department. 

Arthur  Parent,  superintend- 
ent of  the  city  lighting  department  and 
deputy  director  of  public  work  of  the 
City  of  Montreal,  Que.,  has  entered 
upon  his  thirty-third  year  in  the  serv- 
ice of  the  city. 

Walter  J.  King  has  been  ap- 
pointed Kansas  representative  of  the 
Portland  Cement  Association  to  suc- 
ceed Frank  Altman.  Mr.  King 
is  an  engineering  graduate  of  Kansas 
State  Agricultural  College  and  has  been 
county  engineer  of  Labette  County, 
Kan.,  for  five  years. 

Edwin  J.  Stephenson,  until 
recently  employed  as  contruction  engi- 
neer by  the  United  Light  and  Rail- 
way Cos.,  Davenport,  Iowa,  has  been 
appointed  chief  engineer  of  public  con- 
struction for  the  city  of  Davenport 


interested  in  licensing  laws  for  engi- 
neers and  was  active  in  the  passage 
of  the  Iowa  and  North  Carolina  laws. 

Henrys.  Haines,  surveyor-gen- 
eral of  New  .Jersey  for  40  years,  died 
at  his  home  in  Burlington,  N.  J.,  June 
25,  aged  87  years.  He  was  formerly 
engineer  of  the  City  of  Burlington  and 
other  New  Jersey  municipalities. 


Business  Notes 


The  Spears- Wells  Ma- 
chinery Co.,  Oakland,  Cal.,  has 
been  appointed  an  agency  for  the  hand- 
ling in  Northern  California  of  the 
sales  of  concrete  mixers,  pavers,  and 
excavators  and  loaders  made  Ijy  the  T. 
L.   Smith   Co.   of   Milwaukee. 

Charles  M.  Schwab  has  been 
elected  chairman  of  the  board  of  direc- 
tors of  the  Chicago  Pneumatic  Tool 
Co.  At  the  annual  meeting  of  the 
board  of  directors  held  in  March  the 
chairmanship  was  left  open  pending 
the  return  of  J  o  H  n  R.  M  c  G  i  n  l  E  y 
in  the  hope  that  he  would  reconsider 
his  earlier  expressed  wish  to  retire 
from  certain  business  activities.  'The 
election  of  Mr.  Schwab  was  at  the 
instance  of  Mr.  McGinley. 

The  Wilson  Welder  & 
Metals  Co..  New  York  City,  has 
appointed  the  King-Knight  Co.,  San 
t  rancisco,  exclusive  representatives  in 
central  and  northern  California  for  the 
company's  products. 


John  C.  Brigham  has  been 
reappointed  city  engineer  of  Summit, 
^.  J.,  for  a  term  of  three  years. 


Obituary 


John  E.  S  h  o  e  m  a  k  e  r,  for  a 
number  of  years  connected  with  the 
contracting  firm  of  Swensson  &  Co., 
t^eattle.  Wash.,  and  former  assistant 
engineer  of  the  Port  of  Seattle,  was 
i.illed  in  the  recent  Lester  mine  trouble 
near  Herrin,  III.,  when  striking  miners 
"1  u  *;ti;ike  breakers  engaged  in  a 
Pitched  battle.  At  the  time  of  his  death 
Mr.  Shoemaker  was  chief  engineer  of 
the  Southern  Illinois  Coal  Co. 

Frank  E.  Chesley,  whose 
engmeenng  practice  included  municipal 
and  government  work  in  Iowa,  Illinois, 
Virginia,  Pennsylvania,  and  North 
Carolina,  died  recently  at  Goldsboro, 
N.  C.,  aged  43  years.  His  early  pro- 
tessional  experience  included  engineer- 
ing supervision  in  connection  with  sani- 
tary sewer  construction  in  various 
I'ennsylvania  towns.  He  was  a  I'md 
uate  of  the  State  Universlirof  lowl 
a  member  of  the  Engineering  Society 
of  Pittsburgh,  where  he  was  located 
h^r  ^f^^J^V"'  ""''  '»"  associate  mem- 
Fn„;n  "  i^^"^^"  S°'^'e'V  of  Civil 
Engineers.     Mr.  Chesley  early  became 


The  Westinghouse  Elec- 
■'•Ric  Co.,  East  Pitt-sburgh,  Pa.,  an- 
nounces changes  in  its  power  sales  de- 
partment including  the  promotion  of 
three  managers  and  the  creation  of 
two  new  managerships.  L.  C.  BuL- 
lington,  assistant  to  the  manager 
ot  the  power  department  for  several 
years,  has  been  made  assistant  man- 
ager. Charles  F.  Lloyd,  former 
manager  of  the  substation  section,  has 
been  made  manager  of  the  electric 
division,  and  R.  E.  Carothers, 
formerly  manager  of  the  turbine  sec- 
tion, has  been  appointed  manager  of 
the  steam  division.  Vacancies  caused 
by  the  promotions  of  Mr.  Llovd  and 
Mr.  Carothers  have  been  filled  by  elevat- 
ing Bruce  H.  L  y  t  l  e  and  D.  O. 
T  Y  L  e  e,  the  former  becoming  manager 
of  the  substation  section  and  the  latter, 
manager  of  the  turbine  section. 

The  Economy  Fuse  and 
Manufacturing  Co.,  Chicago, 
announces  appointment  of  Charles 
II.  Bluske  as  district  sales  man- 
ager of  the  Los  .Angeles  office.  Mr. 
Bluske  was  formerly  connected  with 
the  Pacific  States  Electric  Co.  of  Los 
Angeles  and  succeeds  George  L 
Davis. 

D  wight  P.  Robinson  &  Co., 
( ngineers  and  constructors  with  main 
offices  in  New  York  Citv,  have  entered 
into  a  contract  with  the  Metropolitan 
Life  Insurance  Co.  by  which  policies 
are  provided  without  expense  for  all 
members  of  the  contracting  organiza- 
tion reporting  to  the  central  office. 
Policies  are  provided  under  a  group 
insurance  plan  without  cost  to  the 
employees. 
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Road  Builders  Executive 
Committee  Meets 

At  a  meeting  in  New  York,  July  7, 
the  executive  committee  of  the  Amer- 
ican Road  Builders  Association  decided 
to  place  the  management  of  the  Good 
Roads  Show  to  be  held  in  the  Coliseum, 
Chicago,  during  the  week  of  Jan.  14, 
1923,  in  the  hands  of  E.  L.  Powers,  the 
association's  secretary,  provided  the 
choice  of  Mr.  Powers  is  satisfactory 
to  the  Highway  Industries  Exhibitors 
Association.  The  executive  committee 
will  meet  with  a  committee  of  the  ex- 
hibitors at  an  early  date  to  discuss 
plans  for  next  year's  convention  and 
show. 

The  executive  committee  also  took 
steps  to  have  the  association's  books 
audited,  to  secure  an  office  in  New 
York  separate  from  that  devoted  to 
Mr.  Powers'  private  publishing  activi- 
ties, to  have  a  new  constitution  for  the 
society  prepared,  and  to  initiate  a  cam- 
paign of  increasing  the  organization's 
membership.  The  entire  membership 
of  the  committee  was  present  and  con- 
sisted of  Thomas  J.  Wasser,  J.  H. 
Cranford,  C.  M.  Upham,  James  H. 
MacDonald  and  E.  L.  Powers. 


Equipment  and 
Materials 


Contractors'  Gasoline  Hoist  far 
Double  Elevator  Work 

To  the  contractors'  hoist  and  derrick 
line  built  by  the  Pawling  &  Harnisch- 
feger  Co.,  of  Milwaukee,  has  been  added 
a  gasoline-operated  elevator  hoist  for 
double  elevator  work.  The  standard 
contractors'  hoist  may  now  be  obtained 
equipped  with  an  elevator  sheave  in 
place  of  the  nigger-head  on  the  back 
drum.  Reversing  is  accomplished  by 
means  of  friction  clutches.  An  end- 
less rope  passes  around  the  elevator 
sheave,  then  over  guide  sheaves  and 
elevator  head  sheaves  to  the  up  and 
down  elevators.  The  elevator  sheave 
operates  through  a  jaw  clutch  and 
works  independent  of  the  main  drums. 


Air  Compressor  for  Small 

Installations 

The  Norwalk  Iron  Works,  South  Nor- 
walk.  Conn.,  has  placed  on  the  market 
a  single-stage  air  compressor  designed 


The  machine  is  built  in  ten  sizes, 
ranging  in  capacity  from  57.6  cu.ft.  of 
free  air  per  minute  up  to  748  cu.ft.  per 
minute.  The  cylinder  diameter  of  the 
smallest  size  is  6  in.,  with  6  in.  stroke. 
The  largest  size  has  a  cylinder  diameter 
of  18  in.,  with  12  in.  stroke. 


Larger  Motor  in  Excavator 

and  Loader 

The  Wisconsin  four-cylinder  gasoline 
engine  used  on  its  pavers  has  lead  to 
the  adoption  of  this  make  of  motor  on 
the  excavators  and  loaders  made  by 
The  T.  L.  Smith  Co.,  of  Wilwaukee.  The 
new  motor  has  3-in.  bore  and  5-in. 
stroke  and  runs  at  1,200  r.p.m.     It  pro- 


especially  to  meet  requirements  of 
small  shops  where  air  under  pressure 
is  needed  to  operate  hoists,  drills,  ham- 
mers and  similar  tools. 

The  machine,  compact  in  design,  is  of 
the  center-crank,  double-action  type 
with  a  belt  and  flywheel  on  opposite 
ends  of  the  crankshaft.  The  cylinder 
overhangs,  and  all  valves  are  therefore 
readily  accessible.  The  cylinder  and 
heads  ai-e  water  jacketed.  The  valves 
are  of  the  multiple-port  plate  type,  de- 
signed to  operate  at  high  speeds.  The 
working  parts  are  entirely  enclosed  in 
an  oil  tight  casing  and  are  lubricated 
by  the  splash  system.  The  end  of  the 
main  frame  to  which  the  cylinder  is 
bolted  is  provided  with  open  ports  at 
both  sides  so  that  the  stuffing  box  is 
accessible  for  adjustment  and  repacking. 


The  main  drums  can  be  used  for  other 
purposes   at  any  time. 

The  hoist  shown  in  the  illustration 
is  the  two-drum  type  equipped  with  a 
5  x  61-in.  Waukesha  motor.  The  single 
line  pull  of  this  unit  is  5,000  lb.;  hoist 
speed,  185  ft.  per  minute;  elevator 
sheave  speed  500  to  550  ft.  per  min- 
ute with  a  rated  load  of  1.000  lb. 


vides  about  40  per  cent  additional 
power  over  the  previous  equipment. 
The  excavators  and  loaders  are  de- 
signed for  general  drag-line  work,  for 
digging  basements  and  loading  directly 
into  wagons  or  trucks  on  the  surface, 
for  grading,  stripping,  and  miscella- 
neous   earth-handling    and    loading. 


Out-of-the-Ordinary  Trade  Publications 


The  latest  bulletin  (No.  369)  of 
the  Jeffrey  Manufacturing 
C  o.,  Columbus,  Ohio,  illustrates  and 
describes  a  new  belt  conveyor  designed 
for  loading  and  unloading  coal,  cinders, 
sand,  grave',  crushed  stone  and  similar 
material.  It  may  also  be  used  for  brick, 
tile,  small  boxes  and  bags.  The  appa- 
ratus may  be  operated  either  by  elec- 
tric motor  or  gasoline  engine  and  the 
capacity  varies  from  20  to  50  tons  per 
hour.  It  is  built  in  three  sizes,  18, 
24  and  30  ft.  long.  Two  or  more  of 
the  conveyors  may  be  used  in  tandem 
to  extend  storage  piles. 

Developments  of  modern  American 
locomotives  for  railway  and  industrial 
service  in  this  country  and  abroad  are 
the  main  subjects  of  the  first  number 
of  a  new  monthly  house  organ 
of  the  Baldwin  Locomotive 
Works,  issued  under  the  name  of 
Baldwin  Locomotives.  Besides  descrip- 
tions of  several  recent  locomotives  of 
different  types  there  are  articles  on 
"The  First  Uniform  Gage  Transcon- 
tinental Railway  in  South  America," 
"Logging  Locomotives"  and  "South 
American  Business."  There  are  also 
two  articles  in  Spanish  on  "The  Pata- 
gonia Railways"  and  "Now  Locomotives 
for  the  Argentine  State  Railways." 
The  transcontinental  railway  men- 
tioned will  be  a  meter-gage  line  be- 
tween Buenos  Ayres  and  Antofagasta, 
the  last  link  of  which  is  being  built. 

Requirements  for  a  tar-macadam 
road,  including  design  and  construction 
details,  are  described  in  a  48-page  book- 
let issued  by  the  American  Tar 
Products  Co.,  Chicago.  The  text 
deals  with  both  the  hot  mix  and  the 
penetration  methods  and  a  number  of 
excellent    photographs    are    shown    of 


Tar-mac  construction.  An  advantage 
claimed  for  this  type  of  road  is  that  a 
wider  range  of  choice  in  the  quality 
of  stone  is  possible  than  in  the  case 
of  a  waterbound  macadam  road.  A 
number  of  pages  of  the  book  are  de- 
voted to  maintenance  and  repair  prob- 
lems, with  specific  instructions  as  to 
best  methods  for  patching  holes  and 
mending  surface  breaks. 

A  new  railroad  equipment  catalog 
has  been  issued  by  the  W  H  I  T  I  N  G 
Corp.,  Harvey,  111.  It  is  a  48-page 
booklet,  profusely  illustrated,  and  is  de- 
signed to  present  to  railroad  men  the 
advantages  and  labor-saving  features 
of  the  company's  various  specialties, 
including  locomotive  hoists,  cranes, 
transport  tables,  turntable  tractors, 
and  car  wheel  foundries. 

Details  of  its  Type  00  gasoline  shovel 
aro  presented  in  an  8-p.  pamphlet  just 
issued  bv  the  T  H  E  w  SHOVEL  Co.. 
Lorain,  Ohio.  A  table  is  presented 
showing  the  working  range  of  the 
shovel  with  14-ft.  and  with  12-ft.  dip- 
per stick,  together  with  text  and  pic- 
tures devoted  to  such  details  as  the 
dipper,  boom  hinges,  truck  frame,  etc. 

"The  Modern  Chimney"  is  the  title  of 
an  18-page  illustrated  booklet  which  the 

WIEDERHOLT       CONSTRUCTION 

C  o.,  St.  Louis,  has  published  describing 
the  use  of  its  patented  concrete-tile  con- 
struction for  chimneys,  cooling  towers, 
storage  bins,  and  similar  stnictures.  The 
Wiederholt  chimney  is  a  continuous 
one-piece  inside  wall  of  reinforced  con- 
crete entirely  inclosed  by  indestructible 
hard-burned"  tile  of  special  shape  form- 
ing a  mold  for  the  concrete.  Tables 
are  given  showing  the  proper  diameters 
and  heights  of  chimneys  for  a  wide 
range  of  horsepower. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Price  Trend  Since  1810  And  What 
The  Future  May  Hold 

I.  F,  McDonnell  Relieves  Future  Trend  Will  Lie  Between  1914  Trend 
and  the  Declines  Following  Other  Wars 


I.  F.  McDonnell,  consulting  engineer 
of  the  Alabama  Public  Sei'vice  Com- 
mission, has  given  Kngineeriny  News- 
Record  his  opinion  of  future  prices, 
based  upon  history. 

"It  is  interesting  in  connection  with 
the  study  of  price  fluctuations  and  their 
relation  to  business  to  compare  the 
pi-escnt  after-war  period  with  the  same 
period  after  other  wars.  The  chart 
shows  prices  during  three  wars  from 
1810  to  1922.  It  is  interesting  to  note 
the  similarity  in  the  war  peaks  and  per- 
haps it  is  significant  that  these  war 
peaks  have  occurred  at  exactly  fifty- 
year  intervals.  Studying  the  two  previ- 
ous after-war  periods,  it  will  be  noticed 
that  the  previous  war  peaks  have  been 


"The  present  price  level  of  150  is 
fairly  stable,  and  a  study  of  the  present 
economic  conditions  leads  to  the  belief 
that  the  future  price  course  from  to- 
day's level  will  be  irregularly  down- 
ward with  even  occasional  increases 
over  short  periods. 

"It  is  my  opinion  after  careful  con- 
sideration of  all  available  facts,  keep- 
ing in  mind  present  economic  condi- 
tions and  their  effect  upon  tlie  preceed- 
ing  after-war  price  trends,  that  it  may 
be  safely  assumed  that  the  future  price 
trend  will  as  a  whole  remain  in  the 
area  formed  by  the  converging  lines 
'A'  and  'B'. 

"It  must  be  remembered  that  these 
are    abnormal    conditions    and    the    as- 


Business  Briefs 

Time  loan  rates  unchanged  over  week; 
4  per  cent  for  60@90  days,  4J  per  cent 
for  4@6  months.  Call  money  at  4@5 
per  cent  as  compared  with  4@5J  per 
cent,  week  ending  July   1. 

German  marks  touch  new  low,  0.19c., 
July  8,  as  against  0.25gc.  July  1,  and 
1.31c.  one  year  ago.  Sterling  at  $4,444  ; 
$4.42.i,  last  week;  $3.66,  one  year  ago. 
Francs  at  7.81c.;  8.39Jc.,  week  previous 
and   7.82ic.,  year  ago. 

$2,500,000    in    British    gold    received 

during  week.  First  gold  shipment  to 
United  States  in  over  a  year.  Similar 
shipment  now  on  way  for  like  amount. 

Automobile  output  nearly  250,000  cars 
in  June  as  compared  with  256,000  for 
May. 

Petroleum  output  increases  12,000 
bbl.  in  week  ending  July  1.  Average 
daily  production,  1,454,000  bbl.  as 
against    1,441,350    bbl.    during    preced- 


o>         2         E  ffi 


followed  by  a  thirty-year  period  of  ir- 
regularly falling  prices  and  a  twenty- 
year  period  of  rising  prices. 

"To  compare  the  two  previous  after- 
war  periods  with  the  present  time,  a 
composite  curve  'A'  of  the  two 
previous  after-war  price  declines  has 
been  plotted  in  broken  lines  after  the 
world  war  peak.  From  this  it  can  be 
seen  that  the  decline  in  prices  after 
the  world  war  has  been  accomplished 
far  faster  than  ever  before  and  we  have 
reached  the  present  level  of  150  four 
years  sooner  than  after  the  two  previous 
wars.  The  causes  of  this  are  numerous 
and  there  is  considerable  difference 
among  students  of  economics  as  to 
what  have  been  the  primary  causes. 

"Notice  also  the  significant  increase 
in  prices  from  1900  to  1914.  Would 
this  increase  have  continued  had  there 
been  no  war?  An  answer  to  this  ques- 
tion would  necessarily  be  based  on  so 
many  assumptions  as  to  be  practically 
little  better  than  a  guess.  However, 
to  show  the  etTect  of  this  normal  in- 
crease, the  line  'B'  has  been  projected 
to  1930,  where  it  intersects  the  broken 
line  'A'  showing  prices  during  the 
two  previous  after-war  periods. 


sumptions  leading  to  the  above  conclu-  ing    week    and     1,315,950    bbl.    during 

sions   are  based   on   the   hope   that  the  corresponding  week  of  last  year, 

world  will  recover  from  its  recent  great  steel  rails  purchased  by   single   rail- 

illness  without  being  stricken  with  fur-  ,.oad,  amounted   to   33,000    tons    during 

ther  complications.  1921. 


Freight  Loadings  Touch 

New  High  Mark 

Revenue  freight  loadings  totaled 
877,856  cars  for  the  week  ending  Juno 
24,  according  to  the  American  Railway 
Association,  an  increase  of  17,084  cars 
over  the  week  ending  June  17,  which 
held  the  record  for  car-  loadings  up  to 
that    time.      Oic    anil    coal    shipments 


made  up  the  bulk  of  the  gain  with 
64,284  ore  cars  loaded  as  against  53,- 
822  for  the  previous  week  and  96,960 
coal  cars  loaded  as  compared  with  92,- 
136  for  the  week  preceding.  Coke 
loadings  totaled  9,466  cars,  a  gain  of  164 
over  the  previous  week.  Forest  prod- 
ucts totaled  64,271.  cars,  a  gain  of 
189  over  the  week  ending  June  17. 


SURPLUS 

Dislricta 

I'lLstcrn    

AND  SHORTAGE 

• Flat  Cars 

Surplus    Shortage 
544 

ST.\TEMEMT^rUME    l5Trr  TO    23, 

All   Box   Cars           All  Coal   Cuts 
Surplus    Shortage    Stirplus    Shortage 

8,428     63.880     

6,475     66.492     

312     1,522 

5.927             858          2.629             690 
15.148               87          2.839               25 

19,794             102       22,624     

6,493               31           2,269     

1922 
Total  all 

Surplus     S 
77.198 
75.599 
681 
12.841 
22.512 
54,916 
11,938 

255.685 
35.080 

Cars 
lortoge 

AUcKheny 

79 

Poriilinntiis 

119 

1,522 

Southpni 

1.704 
1.091 

34 

I.6II 
122 

North  Wfnicrn 

fVninil  Wi'steni 

South  Wi'sttTli 

237 
727 

98 

202 
31 

Total 

4,501 
440     ... 

132 

62.577 
28,130 

90.727 
91.250 

1,078 

160.733 
1.015 

2.237 

3.488 

Cunndiun  Houda 

Grand  Total 

4,941 
5,805 

132 
155 

1.078 

1.019 

161.748 
172.722 

2.237 
511 

290,765 
306.983 

3,488 
1,696 

June  15.  1922 

July  13,  1922 


Business  Failures  Fewer 
in  Second  Quarter 

Returns  for  April  and  May  had  shown 
an  appreciable  decrease  in  number  and 
liabilities  of  failures,  and  the  June  sta- 
tistics reflect  a  continuance  of  the  im- 
proving tendency.  As  against  7,517 
defaults  for  $218,012,365  of  indebted- 
ness during  the  first  quarter  of  this 
year,  the  second  quarter's  reports  to 
R.  G.  Dun  &  Co.  disclose  5,867  insolv- 
encies for  $155,703,973,  exclusive  of 
banking  and  other  fiduciary  suspen- 
sions. Thus,  the  statistics  for  the  latest 
period  reveal  a  decline  of  about  22 
per  cent,  in  number  of  failures  and  a 
contraction  of  more  than  28  per  cent. 
in  amount  of  liabilities  from  those  of 
the  first  three  months  of  the  present 
year,  and  the  June  defaults — 1,740  in 
number — mark  the  smallest  monthly 
total  since  last  October.  The  June  in- 
debtedness   of    approximately    $38,000,- 
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Production  and  Materials  Stocks  in  Nine  Cities 

Brick  Output  Nearest  Normal  in  Two  Years — No  Shortage  of  Other 
Materials — Coal  Situation  Becoming  Problem 


Steel — Reports  from  thirty  companies 
whose  output  was  87.5  per  cent  of  the 
steel  ingot  production  in  1921  produced 
2,634,477  tons  in  June  as  against 
2,711,141  tons  for  May  and  1,003,406 
tons  during  June,  1921.  Despite  this 
3  per  cent  decline  the  tonnage  for  the 
first  six  months  of  this  year  was  13,- 
499,386  compared  with  9,006,855  tons 
for  the  first  half  of  1921.  Unfilled 
stegl  tonnage  for  June,  on  the  books 
of  the  United  States  Steel  Corporation, 
totaled  5,635,531,  a  gain  of  381,303  tons 
over  the  preceding  month.  Operations 
in  the  steel  industry,  generally,  are  pro- 
ceeding at  about  75  per  cent  of  ca- 
pacity.    Sheets   for   automobile   manu- 


brick  industry.  Only  one  plant,  how- 
ever, is  reported  definitely  closed  for 
lack  of  coal. 

San  Francisco — Plenty  of  sewer  pipe, 
cement,  brick,  asphalt  and  steel,  but 
only  fair  supply  of  lime  and  hollow 
tile.  Lumber  moving  rapidly  and 
supplies  of  other  building  materials  not 
mentioned   above   growing  scarcer. 

Denver — Brick  shortage  being  slowly 
overcome.  Small  stocks  but  no  seri- 
ous delays  in  deliveries  from  yards. 
Large  stocks  of  other  materials  at 
hand. 

Minneapolis — Dealers'  stocks  of  ce- 
ment, lime,  brick  and  hollow  tile  some- 
what limited;  loading  direct  from  cars 


CONDITIONS  OF  MATERIALS  STOCKS  IN  IMPORTANT  CENTERS 

Stocks  on  hand  in  approximate  figures,  example:  (cement,  Denver,  1 0,000  bbl.);  time  required  for  deliver^'  of  carload  lots  to  city  job,  example: 
Atlanta,  24  hr-);  and  stocks  on  hand  in  general  terms,  example:  (common  brick.  New  York,  shortage.) 
Detroit  Minneapolis        Denver  Philadelphia       New  Orleans        Atlanta  San  Francisco         Cincinnati 

Sewer  pipe Moderate  Del.24hr,,  Enough;  Del.24hr.  Localstocks        

supply  local,  demand  large;  near- 

plant,  easing  up.  by  plants. 

Cement   Plenty.  Del.  direct  I0,000bbl.  Supply  used        I,500bbl.  30@40car3       Heax-y  local         15,000bbl. 

Mills  at  from  cars  as  fast  as  Using  750  stocks; 

capacity.  to  job.  del.  from  bbl.  per  wk.  quick  mill 

mill.  del. 

Lime,  common  and     10(3;  15  Factorj-  Ample  Fair  40@50car3       Fair  

hydrated cars  del.  prompt.       supply 


Common  brick. 


Stocks 
low 


Del.  24  hr. 
to  5  days. 


Retail 
stocks 
heavier. 


Small 

No  dela.v 

in  del. 

from  yards 
SuiBcient 


Stocks  in 
yards 
xised  up. 


500,000 
or  one 
week's 
supply 


Plenty 


Local 

yards 

furnish 

plenty 
Hollow  tile Moderate 

supply. 

Del.  take 

several 

days. 
Lumber Normal. 

Stocks 

being 

replaced. 
Asphalt Small 

supply.  .  ^-  _  , 

Structural  steel 4fei5cars. 


Ample ; 
yards  well 
stocked 


Several 
millions 


(sewer  pipe, 

New  York 
.  .Sufficient;     del. 
prompt. 

Warehouses 
well  stocked; 
mill  del. 
prompt. 

Enough.  Shorts 
age  prevented 
by  scarcity  of 
brick. 

Shortage. 


Large 
stocks 


10  cats 


Supply  being 
used  faster 
than  re- 
placed. 

Plentiful 


i.OOO.OOOft. 
Using 

1, 500,000ft. 
weekly. 


Del.  4  days 


Plenty 


Sufficient 


Barely                  Nearby     plants 

enough ;  at      capacity. 

shipments 

improving. 

20,000,000  ft 7  (gi  8  wk. 

from  mill. 

Well  stocked       300  tons  Refineries    near 

at  refineries  city. 

Good  supply       Warehouse 

of  shapes  stocks  heavy. 

plates  and 

bars. 


000  is,  moreover,  less  than  that  of  all 
months    back    to    last    September. 

Following     table     shows     geographic 
distribution  of  business  failures: 


Section 

— Number— 

1922        1921 

1920 

Liabilities 
1922  -■' 

530 

409 

167 

$11,544,201 

Middle  -\tl. . . . 

1,365 

975 

533 

62,724.759 

So.  Atlantic... 

807 

571 

169 

15,773,943 

South  Cent'l.. 

832 

651 

154 

17,405,723 

Cent'lEast.... 

1.081 

672 

242 

28,570,655 

Cent'l  West.... 

578 

403 

122 

10,458,159 

180 

163 

73 

3,657.012 

Pacific 

494 

319 

265 

5,569,521 

U.S 

5,867 

4,163 

1,725 

$155,703,973 

1921 

4,163 

130,273,615 

.\las'Ka 

2 

1 

$29,200 

1921 

1 

5,000 

Chicago  Building  Permits  for  June 

Double  Those  of  Year  Ago 

Building  permits  issued  at  Chicago 
in  June  had  a  total  value  of  $26,593,850 
according  to  figures  given  out  by 
Charles  Bostrom,  city  building  com- 
missioner. This  was  only  about  $500,- 
000  less  than  the  high  record  for  May. 
The  June  permits  included  702  single 
family  residences,  484  apartment  build- 
ings, 142  industrial  structures  and  84 
miscellaneous  types,  a  total  of  1,412 
as  compared  with  1,273  for  May.  Per- 
mits of  June,  1921,  totaled  only  672  or 
less  than  half  those  for  June  1,  1922. 


facture  have  shown  marked  demand 
during  the  last  month.  Sheet  mills 
in  the  Youngstown  district,  during 
June,  approached  nearer  100  per  cent 
capacity  than  at  any  time  since  the 
1920  peak. 

Lumber — An  average  of  345  mills 
reporting  weekly  to  the  National  Lum- 
ber Manufacturers'  Association  for  the 
four  weeks  ending  July  1  show  831,815,- 
725  ft.  cut  or  a  weekly  average  of 
207,453,931  ft.  b.  m.  as  against  230,- 
330,721  ft  during  the  preceding  four 
weeks.  Latest  figures  show  shipments 
3  per  cent,  production  10  per  cent  and 
orders  15  per  cent  below  normal. 

Cement — May  production  according  to 
United  States  Geological  Survey  totaled 
11,176,000  bbl.  which  is  an  increase  of 
1,933,000  bbl.  over  April,  1922.  Ship- 
ments increased  1,569,000  bbl.,  leaving 
stock  amounting  to  12,897,000  bbl.  on 
June  1,  1922,  a  decrease  of  1,573,000 
bbl.  from  the  preceding  month. 

Brick — A  total  of  93  firms  reporting 
to  the  Common  Brick  Manufacturers' 
Association  of  America,  as  of  June  1, 
show  latest  production  figures  at  89,- 
000,000  with  shipments  reaching  over 
95,000,000.  With  shipments  from  the 
yards,  during  the  month,  greater  than 
the  number  of  brick  produced;  orders 
on  the  books  for  258,000,000  and  stocks 
on  hand  only  154,000,000,  the  coal  situa- 
tion   becomes    a    real    problem    to    the 


for  delivery  to  jobs  but  no  difficulty  in 
obtaining  supplies  from  mills  on  usual 
notice,  l(g)5  days.  Retail  lumber 
stocks  heavier  than  a  month  ago;  mills 
producing  at  normal  rate.  Brick  sup- 
plies unusually  low  both  in  warehouses 
and  at  yards. 

Detroit — Plenty  of  cement  and  com- 
mon bricks;  only  moderate  reserves  of 
sewer  pipe  and  hollow  tile  but  small 
supply  of  asphalt.  Lumber  supply 
meeting  demand  and  Michigan  and  Ohio 
mills  shipping  plenty  of  lime  on  short 
notice. 

New  Orleans — About  8  weeks'  supply 
of  lumber  in  reserve,  2  weeks'  supply 
of  cement  but  suflicient  brick  to  meet 
building  demands  for  one  week  only. 
All  lumber  mills,  excepting  few,  dis- 
abled by  high  water,  working  full  time, 
one  mill  in  this  district  operating  night 
and  day. 

Cincinnati — Heavy  stocks  of  cement, 
brick  and  asphalt.  Wood  blocks  also 
manufactured  locally.  One  week  re- 
quired on  shipments  of  granite  blocks. 

Atlanta — Sewer  pipe  deliveries  take 
24  hr. ;  hollow  tile,  4  days.  Plenty  of 
brick,  lumber  and  asphalt,  30(S)40 
cars  of  cement,  40@50  cars  of  lime 
and  4(S)5  cars  of  structural  steel. 

Philadelphia — Sewer  pipe  shortage, 
due  to  coal  strike,  somewhat  improved 
since  last  month.  Active  demands  but 
sufficient    supplies    in    asphalt,    paving 
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stone,  lime  and  manila  rope.  Stocks  in 
brick  yards  exhausted  and  cement  de- 
mand using  supply  as  fast  as  delivered 
to  dealers.  Sand  gravel  and  crushed 
stone  moving  briskly  with  pits  and 
quarries  taxed  to   limit. 

New  York — Brick  shortage  contin- 
ues; Hudson  River  plants  working  at 
maximum  capacity;  Hackensack,  Rari- 
tan  and  other  districts  supplying  New 
York  have  orders  booked  for  twice  as 
nvany  brick  as  can  be  produced.  No 
scarcity  of  lime  but  brick  shortage 
alone  has  enabled  lime  supplies  to  hold 
out.    Lumber  mill  shipments  slower. 


Dist, 
No. 

I. 

2. 

3. 

4. 

5. 

6. 

7. 


10. 


REPORT  ON  COMMON  BRICK  FROM  93  YARDS  AS  OF  JUNE  I,  1922 

Xo.  of  Plants  Burned  Unbumed  Price 

firms  closed  brick  on  brick  on  Orders  on  Per    Thousand 

Including  States  of          reporting  down  hand  hand  books  at  brickyard 

\Y    NcwEngland 8  3  4.690.000  3,609,000  4,210.000  JI3  00toJI8  00 

Pk    N  J    Md..  D.  C„  Del...        9  2  13,840,000  4,841.000  32,088,000  12  00  to     16  00 

Va'x'C    S  C,  Ga.Fla....        5  I  2.466.000  1,346,000  3,850.000  II    00  to     16  00 

Mich    Ohio.W.Va 7  0  2.762,000  1,642,000  11,474.000  1 1    00  to     13  00 

Ill.,lnd.,Wis 26  I  100,535,000  1,898,000  184,053,000  10  50to    20,00 

Ky.,   Tenn..    Miss.,   Ala., 

Ark, La 14  1  7,796,000  5,825.000  6,616.000  9.00to     14  00 

N.  and  S.  Dak.,  Alinn.,  Neb., 

lo    Kan, Mo 10  3  5,523,000  2,625.000  2.770.000  lO.OOto    14  50 

Okla'.Tei.N.  M 6  I  3.507.000  1,885.000  1,511,000  8.00to    12  00 

Wash  ,   Ore.,   Mont.,  Wyo., 

Ida.,  Utah.  Colo 5  2  2,412,000  382,000  250,000  IB.OOto    18  00 

CalU.,  Aril.,  Nev 3  0  2,205,000  7,838,000  11,681,000  14.00to    15.00 

93  14  145,736,000  31,891,000  258,503,000 


Weekly  Construction  Market 

THIS      limited      price      list      Is      published     Moreover,   only  the  chief  cities   are  quoted,  complete     quotations     for     all     construction 

weeklv    for    the    purpose    of    giving    cur-         Valuable   suggestions    on    costs    of    work  materials    and     tor    the     important     cities, 

rent    prices    on    the    principal    construction     can    be    had    by    noting    actual    biddings    as  The    last    complete    list     will    be    found    in 

materials,    and    of    noting    important    price     reported  in  our  Construction   News  section.  the  Issue  of  July  6  ;  the  next,  on  August  i. 
changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries 

Minna-  San 

Steel  Products:                            New  York        Atlanta         Dallas          Chicago      apolis  Denver      Francisco         Seattle    Montreal 

Structural  shapes,  100  lb $2.68              ?3.6.^          24.00       -|-?2.68       J2.86  33.60          ?3.10              }i3.60      23.75 

Structural  rivets.  100  lb 3.60                 4.35             5.50             3.10         3.90  4. 45             4.25                 3.75         6.50 

Reinforcing  bars,  3  in.  up,  100  lb 2.58                 3.50             3.50          -f2.58         2.76  3.67J           2.55                 3.60         2.90 

Steel   pipe,   black,  2J   to  6   in.  lap, 

discount 61%.     61.15%      .45%             59|%     61.9-5%-46%  49.1%              53%       30.00 

Cast-iron  pipe,  6  in.  and  over,  ton... +50.80          +49.00        51.50        +46.60       50.50  57.00          51.00              53.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40@2.S0    +2.50             2.25        —2.05    —2.29  2.90            2.63                2.90    —2.46 

Gravel,  i  in.,  cu.yd 1.75              1.85              2.25            1.80         1.50  1.75            2.25                1.10         1.50 

Sand.cu.yd 100              1.15             2.25            1.80         1.00  0.75             1.50                1.10         1.25 

Crushed  stone,  5  in.,  cu.yd 1.75              1.90             2.73            1.60        2.2S  3.50            2.25                3.00        2.00 

Miscellaneous: 
Pine,  3x12  to  12x12, 20  ft.  and  under, 

M.ft             49.00           39.00       +39.00         +49.00+41.00  +51.00       +31.00              22.50      47.00 

Lime,  finishing,  hvdrated,  ton..— 15. S0@  16. 17 +23.00           25.00             18.00       29.00  24.00           22.00               24.00       21.00 

Lime  common,  lump,  per  bbl....— 2. 75@3.14J  +  1. 80             2.50               1.40         1.40  2.70             1.75                 2.80       11.00 

Common  brick,  delivered,  1,000.     23.50@24.60       11.00           11.  IS             11.00 +17@18  12.00           15.00               14.00       16.00 
Hollow     building     tile,     4x12x12, 

pcrblock Notused           .075              .115             .0707  +.086  .08              ....                 .12             .09 

Hollow    partition    tile     4x12x12, 

pcrblock 1112                .0707          .115             .0657     ....  .08              .108                .11     

Linseed  oil,  raw.  5  bbl.  lots,  gal. . .         +.93           +1.00            1.07          +.98      +1.03  +1.12            1.04                  .86      —1.04 
Common  Labor: 

Commonlahor.  union,  hour 75                 .35            80            50@.55        .56}  .SO®. 60      

Common  labor,  non-union,  hour 44@.60  .20  .25  .72^        .35®.  50      .35@.50  .47J@.S0         .20@.3« 

Explanation  of  Prices — Prices  are  to  con-     quoted    at    pit.      We    quote    on    brown    lime  minal.     Common  lump  lime  per  ISO-lb.  net. 

tructors  in  carload   lots  unless  other  quan-     per    ISO-lb.    net;    white    is    $1.70    for   Kelly  Lumber   prices  are   to   dealers   In    >^irds  at 

ties    are    specified.      Increases    or    decreases     Island  and   $1.55   for  Sheboygan.      Common  San  Francisco,  for  No.  1  fir  common, 

from   previous   quotations   are    Indicated    by     labor  not  organized.  Seattle  quotes   on   Douglas   fir    instead   of 

4     or    —    signs.      For    steel    pipe,    the    pre-          Denver    quotes    on    fir    instead    of    pine,  pine.      Lump  finishing  lime   per   ISO-lb.    net. 

vailing    discount    from    list    price    is    given:      Cement    "on    tracks"-    gravel    and    sand    at  Hollow    building    tile    delivered.      Hydrated 

45-6%    means  a  discount  of   45   and   5   per     pit;  stone  on  cars-   lime    brick    hollow  tile  "me    in    paper    sacks.       Sand    and    gravel 

cent.     Charge  Is  15c.  per  100  lb.  for  cutting     and  lumber  on  job.'     Tile  price' is  at  ware-  at  pit. 

reinforced    steel    into    2-fl     lengths   or   over,      house.      Linseed    oil.    delivered,    in    wooden  Montreal  quotes  on  Douglas  fir  instead  of 

New  York  quotations  delivered  except  hbl.  Common  lump  lime  per'  180-lb.  net.  Pine.  Sand,  .stone,  gravel  and  lump  lime 
sand,  gravel  and  crushed  stone,  alongside  Atlanta  quotes  sand,  stone  and  gravel  Per  ton.  Cement,  lime  and  tile  are  de- 
dock-  common  lump  lime.  In  2S0-lb.  bbl.  Pfr  ton  instead  of  cu.yd.  Common  lump  livered ;  saiid,  gravel  and  stone  on  sid- 
net  and  hvdrated  lime  f  o.b.  cars;  tile  "on  I'me  per  180-lb.  net.  Ing :  brick  f.o.b.  plant;  steel  and  pipe  at 
trucks"  ;  lltiseed  oil  and  cast-iron  pipe  f.o.b.         DaUag  quotes  lime  per  180-lb.  bbl.   Steel,  warehouse.      Hollow    tile    per    ft.      Cement 

rhi^»^..    Miinies    hvHrateri    11m,.    in    10  ih      Cement,    cast-lron    pipe    and    crushed    stone  Price   is   in   Canadian   funds    (the  Canadian 

K  ^?  ^^1,^'^     f,^,v,ll- limi  l!„J  1 9  ,  11?   ^  ,          fob.   cars,   other   materials   delivered  do"ar  stands  at  9  8.76  cents.      Bag    charge 

bags;  common  lump  lime  per  180-lb.  net.              g^    Francisco    quotes    on    Heath    tile.    5i  is   80c.    per  bbl.      Discount   of   10c    per   bbl. 

Minneapolis  quotes  on  flr  Instead  of  pine,     x    8    x    11  J.      Prices    are    all    f.o.b.    ware-  for  payment   within  20   days  from   date   of 

Brick,  sand  and  hollow  tile  delivered      Ce-     houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  ft.  net;  21-in., 

ment   on   cars.      Gravel   and    crushed   store     plus   freight   to  railway   depot  at   any   ter-  $30;  6-in..   $110. 

Changes  Since  Last  Week 


Steel,  wrought  pipe,  lumber,  brick 
and  linseed  oil  have  all  shown  upward 
price  tendencies  during  the  last  two 
weeks,  despite  recent  freight  reductions. 
Cement,  however,  has  reflected  the 
freight  decrease.  Chicago  quotes  ce- 
ment at  ?2.05  as  against  $2.07;  Minne- 
apolis, $2.29,  reduced  from  $2.34  and 
Montreal,  $2.46  as  compared  with  $2.48 
per  bbl.  Atlanta,  however,  quotes  $2.50 
as  against  $2.34  per  bbl.     Demand  for 


principal  construction  materals  in  At- 
lanta is  at  least  75  per  cent  greater  than 
a  year  ago.  Quotations  of  $1.60  on 
structural  steel,  f.o.b.  Pittsburgh,  re- 
ceding somewhat;  most  transactions  at 
$1.70@$1.80  per  100  lb.  for  deliveries 
in  third  quarter. 

Pine  lumber  up  $1  in  Dallas  and  $4 
in  Chicago;  Douglas  fir  advanced  $1  in 
Minneapolis,  $2  in  Denver  and  $6  per 
M.   ft.   b.m.   in   San   Francico.     Heavy 


lumber  demand  continues  -with  mills  and 
logging  camps,  in  the  Northwest,  run- 
ning two  shifts  and  still  unable  to  keep 
apace  of  orders. 

Continued  activity  in  the  paint  trade 
has  given  raw  linseed  oil  another  up- 
ward turn.  Atlanta  quotes  advance  of 
6c.,  New  York  5e.,  Minneapolis  and 
Denver  4c.,  and  Chicago  2c.  per  gal.,  in 
5  bbl.  loU. 

Brick  up  $1  per  M  in  Minneapolis. 
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Water  Power  Not  Fertilizer 

EVIDENTLY  the  Senate  is  not  to  be  stampeded  into 
giving  Muscle  Shoals  to  Henry  Ford.  By  a  close, 
and  almost  strictly  sectional,  vote  the  committee  has 
decided  not  to  recommend  the  acceptance  of  the  Ford, 
or  any  other  offer.  The  case  now  goes  to  the  entire 
Senate  with  a  fair  chance  that  it  will  there  be  debated 
on  its  merits  as  a  water-power  proposition  and  not  de- 
cided as  a  fertilizer  development.  There  will  be  the 
usual  attempt  to  brand  all  opposition  to  Ford  as  the  cre- 
ation of  the  fertilizer  trust  but  the  unfair  and  invidious 
bestowal  of  water-power  which  Ford  requests  has  been 
brought  out  clear  of  the  fertilizer  smoke  screen,  so  that 
senators  will  at  least  vote  with  their  eyes  open. 

Precision  in  City  Surveying 

'■J^HOUGH  aphorisms  are  usually  poor  tools  with 
X  which  to  quicken  human  action  or  interest,  in  read- 
ing Mr.  Mitchell's  article  elsewhere  in  this  issue  on  the 
value  of  geodetic  control  in  city  surveying  one  is  struck 
with  the  idea  that  what  is  worth  doing  must  be  worth 
doing  well.  The  accuracy  of  city-survey  work  too  often 
is  in  direct  proportion  to  the  front-foot  value  of  the 
city  property.  That  means  that  small  and  perhaps  in- 
conspicuous municipalities  are  not  very  careful  in  estab- 
lishing control  stations,  leaving  more  accurate  methods 
to  later  generations.  Each  city  engineer,  however, 
should  remember  that  his  municipality  is  a  potential 
metropolis.  Use  of  precise  methods  of  control  for 
plane  and  topographic  surveying  will  cost  little  more 
than  slip-shod  methods.  From  the  questionnaire  men- 
tioned in  the  article  it  appears  that  degrees  of  accuracy 
now  used  are  about  as  numerous  as  the  cities  circular- 
ized. Mr.  Mitchell's  plea  that  the  first  survey  should 
be  accurate  and  permanent  ought  to  make  city  engi- 
neers see  the  responsibility  of  their  jobs  from  a  new 
angle. 

Turning  Back  the  Clock 

BOTH  railroad  strike  and  coal  strike  have  now  car- 
ried far  beyond  the  issues  on  which  they  were 
ostensibly  called.  The  shopmen,  with  aid  and  comfort 
from  other  railroad  workers,  seem  bent  on  putting  the 
Labor  Board  out  of  business.  They  would  rather  fight 
with  the  railroads  than  negotiate  with  the  Board.  Mr. 
Jewell,  their  leader,  gloats  over  the  difficulties  of  the 
roads  and  declares  that  "all  this  means  that  time  is 
with  us.  Every  day  we  hold  on  weakens  the  railroads 
and  strengthens  our  hand."  Mr.  Carroll,  of  the  mainte- 
nance of  way  workers,  talks  of  the  railroads  first  "whip- 
ping" the  shopmen,  then  "whipping"  the  maintenance 
workers.  He  attributes  to  the  roads  the  "old  strategy 
of  divide  and  conquer."  Samuel  Gompers  pronounces 
the  Labor  Board  "a  fifth  wheel"  and  believes  that  direct 
negotiation  between  roads  and  men  would  be  more  fruit- 
ful.    He  waxes  cynical  over  the  idea  of  government 


restraint  on  violence.  To  listen  to  all  this,  one  would 
scarcely  realize  that  the  wages  and  terms  against  which 
these  men  are  striking  have  not  been  imposed  by  arbi- 
trary railroad  managements  but  have  been  arrived  at 
after  a  thoroughgoing  hearing  by  a  government  trib- 
unal established  for  the  purpose.  The  issue  of  the  rail- 
load  strike,  th(m,  is  whether  we  shall  hold  the  gains  we 
liave  made  in  the  settlement  of  industrial  disputes  by 
peaceful  means  or  whether  we  shall  revert  to  the  rule 
of  violence,  with  the  public  in  the  role  of  innocent 
bystander. 

The  Trend  of  the  Coal  Strike 

IN  the  answer  of  the  miners'  unions  to  President 
Harding's  proposals  for  an  immediate  resumption 
of  coal  production,  there  is  little  indication  of  a  desire 
to  compromise  the  present  differences.  Their  action 
appears  to  be  more  in  line  with  the  traditional  policy 
of  holding  what  they  have  and  reaching  for  more.  The 
former  we  find  in  their  objection  to  a  temporary  wage 
revision  pending  a  reorganization  of  the  industry.  The 
latter  is  embodied  in  their  contention  that  the  plan 
must  be  accepted  also  by  the  non-union  prone.  *;ies  that 
have  been  affected  by  the  strike.  Su..'-  a  condition 
would  be  an  indirect,  but  none  the  less  tffeccive,  means 
of  extending  union  influence  into  fields  from  which  it 
has  hitherto  been  barred.  The  proposals  having  been 
rejected  by  the  unions,  a  majority  of  the  operators  ex- 
press a  willingness  to  accept  them ;  but  the  division  of 
their  answer  on  a  district  basis  as  well  as  the  tenor  of 
their  statements  indicate  extreme  reluctance  to  abandon 
the  principle  of  district,  as  opposed  to  general,  nego- 
tiation. And  so,  whatever  may  be  the  intentions  of  the 
several  parties  to  the  controversy,  it  looks  just  now  as 
though  they  will  succeed  in  throwing  the  coal  industry 
into  the  lap  of  the  government. 

Return  Flow  in  Irrigation 

THE  change  in  irrigation  from  the  crude  rule-of- 
thumb  methods  of  the  pioneer  to  the  careful  engi- 
neering design  and  operation  of  the  present  day  is 
notable.  Much  of  this  change  is  an  incident  of  the 
progress  that  comes  with  the  settlement  of  new  country 
and  the  growth  in  experience  and  in  available  capital. 
State  engineering  departments,  the  more  progressive 
and  public  minded  irrigation  companies,  agricultural 
experiment  stations,  the  United  States  Department  of 
Agriculture,  and  perhaps,  greatest  of  all,  the  United 
States  Reclamation  Service,  have  all  had  their  part  in 
])utting  irrigation  on  a  scientific  basis.  Of  the  many 
lines  of  engineering  study  that  have  been  carried  on  one 
of  the  most  significant  has  been  concerned  with  the  re- 
turn flow  of  wi.ter  from  irrigated  lands  to  the  streams 
for  possible  re-use.  The  review  of  such  studies  by  Mr. 
Meeker  elsewhere  in  this  issue  will  repay  study.  Among 
other  things,  it  shows  that  half  or  more  of  the  return 
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flow  occurs  during  the  irrigation  season  and  is  available 
for  re-use.  This  sometimes  requires  artificial  drain- 
age, which  is  now  so  large  a  factor  in  successful  irriga- 
tion. With  far  more  land  needing  water  than  there  is 
water  for  the  land,  and  in  view  of  the  relatively  small 
portion  of  a  given  diversion  that  gets  to  the  irrigated 
area,  as  Mr.  Meeker  points  out,  the  economic  importance 
of  any  study  that  will  leiul  to  the  beneficial  use  and 
re-use  of  every  possible  drop  of  water  is  evident.  Re- 
turn flow  and  similar  studies  deserve  encouragement 
and  their  results  should  be  given  wide  publicity. 

Logical  Fire  Fighting 

WORK  started  by  the  Chamber  of  Commerce  of  the 
United  States  to  fight  fire  dangers  and  bring  about 
a  reduction  of  fire  losses,  as  noted  in  the  news  pages, 
is  a  logical  and  effective  step  toward  dealing  with  fires. 
It  enlists  for  the  task  of  fire-fighting  those  people  on 
whom  the  loss  falls,  and  who  therefore  are  most  deeply 
concerned,  namely,  the  business  men  of  the  country. 
Fire  losses  are  paid  bij  the  public,  not  by  the  fire-insur- 
ance companies,  and  the  more  thoroughly  this  fact  is 
hammered  into  the  consciousness  of  everybody  and  its 
full  significance  is  grasped,  the  more  progress  can  we 
make  toward  wiping  out  the  unnecessary  fire  loss.  Work 
of  the  utmost  value  has  been  done  by  the  Fire  Under- 
writers, the  National  Fire  Protection  Association  and 
other  organizations  of  the  insurance  people,  but  such 
work  is  always  at  long  range  and  cannot  reach  the  chief 
evils  directly.  Its  eff'ect  is  therefore  limited,  and  often 
in  absurd  disproportion  to  the  effort  applied  and  to  the 
value  of  the  results  that  might  be  obtained.  Work 
under  these  conditions  will  naturally  use  means  that  are 
sometimes  too  weak,  sometimes  too  severe,  as  important 
voices  in  the  electrical  field  have  lately  urged.  But 
where  the  work  is  taken  in  hand  directly  by  those  whose 
pocketbook  is  affected,  namely  by  the  insured — that  is, 
by  the  public — each  item  of  effort  will  have  its  proper 
measure  of  effect,  and  the  measures  adopted  in  the  cam- 
Iiaign  may  be  most  fitted  fairly  to  the  particular  needs 
of  the  situation  to  which  they  apply.  The  move  of  the 
Chamber  is  to  be  welcomed  as  a  definite  promise  of 
progress  in  fire  fighting.  It  will  have  the  support  of 
every  medium  of  public  information  and  opinion  in  the 
country. 

Amateur  River  Control 

WHEN  the  editor  of  the  Saturday  Evening  Post 
read  the  page  proof  of  Harris  Dickson's  story  of 
the  Mississippi  flood  fight  in  last  week's  Post  he  must 
have  overlooked  the  following  sentences — "In  this  sweet 
and  gentle  springtime  old  folks  discuss  the  levees,  and 
a  young  man's  fancy  lightly  turns  to  thoughts  of  river 
control.  Behind  receding  waters  the  usual  crop  of 
crossroad  theorists  is  sure  to  germinate.  Each  one 
piesents  a  sizzling  panacea,  and  writes  a  piece  to  the 
editor.  They  orate  at  public  meetings,  get  red  in  the 
face,  and  sweat  like  a  negro  under  oath,  seeking  to  con- 
vince a  bunch  of  stupid  professionals  who  persist  in 
doing  the  wrong  thing."  If  the  editor  left  this  bit  of 
truetalk  in  on  purpose  it  mu.st  be  in  testimony  of  his 
conversion  from  his  rather  hysterical  state  when  he 
wrote  the  editorial  in  his  issue  of  June  10  entitled  "Our 
Runaway  River."  That  editorial  does  not  confine  itself 
to  one  "sizzling  panacea";  it  goes  the  whole  hog — 
diversion  dams,  resei-voirs,  retention  basins,  refoi-esta- 


lion  and  contour  plowing — but  worst  of  all  intimates  that 
through  malevolent  conspiracy  or  dense  ignorance  the 
engineering  profession  has  prevented  the  application 
of  these  obvious  remedies.  If  the  editor  will  read, 
among  other  things,  Col.  Townsend's  admirable  paper 
"Control  of  River  Floods"  before  the  Drainage  Congress 
at  St.  Louis  in  1913,  he  will  find  that  his  cure-alls  have 
all  been  examined,  evaluated  and,  as  major  remedies, 
rajdcted  by  men  who  have  spent  a  life-time  in  expert 
fitudy  of  the  problem.  Unless  the  amateur  in  so  im- 
portant a  national  issue  is  prepared  to  refute  the  ex- 
pert by  book  and  verse  his  vague  generalizations  in 
opposition  become  ridiculous,  though  when  backed  by 
',he  wide  circulation  and  responsibility  of  a  national 
journal  they  are  dangerous.  The  editor  of  the  Saturday 
Evening  Post  owes  the  engineering  profession  an 
apology. 


Bridge  versus  Tunnel 

A  MOST  interesting  controversy  is  now  in  progress 
in  the  region  surrounding  Newark  Bay,  one  of  the 
lateral  branches  of  New  York  Harbor.  Since  early 
days  the  bay  and  its  entering  streams  have  been  crossed 
by  bridges,  forming  indispensable  traffic  links  between 
New  York  and  other  Hudson  River  communities  and 
the  country  to  the  west.  Recently  a  determined  effort 
has  been  made  toward  the  ultimate  clearing  away  of 
these  bridges,  so  that  unobstructed  navigation  space 
may  be  available  for  the  commercial  exploitation  of  the 
bay  shores.  Newark  interests  chiefly  are  back  of  this 
movement,  with  considerable  backing  from  the  New 
Jersey  Board  of  Commerce  and  Navigation,  which  has 
rtrong  Newark  representation.  The  original  point  of 
attack  was  the  proposal  of  the  Central  Railroad  of  New 
Jersey  to  renew  its  bridge  between  Bayonne  and  Eliza- 
beth, at  the  mouth  of  the  bay,  a  long  timber  trestle  with 
double  bascule  draw.  Determined  opposition  was  made 
to  this  proposal  from  the  first,  and  the  Newark  inter- 
ests now  demand  that  a  tunnel  be  constructed  in  place 
of  the  bridge  crossing,  though  the  cost  of  a  tunnel 
would  be  prodigious,  and  no  showing  has  yet  been  made 
that  commensurate  economic  advantages  would  be 
obtained. 

A  second  opportunity  for  urging  the  replacement  of 
a  bridge  by  a  tunnel  came  within  the  past  month 
through  the  destruction  of  the  Hackensack  River  draw- 
l-ridge on  the  Lincoln  Highway,  just  above  the  head  of 
the  bay,  and  such  replacement  is  now  under  considera- 
tion. The  active  argument  in  such  cases  is  always 
'  orne  by  interests  with  a  direct  financial  concern,  but 
1he  real  questions  at  issue  relate  broadly  to  the  ultimate 
public  good,  and  lie  beyond  the  reach  of  narrow  con- 
siderations based  on  local  or  personal  advantage. 

Before  any  valid  conclusion  can  be  formed,  the  rela- 
tive rights  of  navigation  and  of  land  traffic  require  to 
be  appraised.  Since  such  appraisal  calls  for  intimate 
knowledge  of  the  conditions  and  a  far-seeing  view  of 
future  development,  it  would  be  of  greatest  value  if 
the  War  Department,  which  is  charged  with  the  final 
decision  in  at  least  one  of  these  cases,  seizes  the  occa- 
sion to  enter  into  a  thorough  study  of  the  conflicting 
claims  of  land  and  water  traffic,  especially  in  those  most 
contentious  cases  where  the  land  traffic  is  real  and  the 
water  traffic  is  largely  speculative.  The  conflict  be- 
tween the  two  is  increasing  at  many  points  throughout 
the  counti-y,  and  the  old  principle  that  navigation  rights 
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are  paramount,  though  outlived  by  events,  serves  only 
as  a  disturbing  factor.  It  is  time  that  the  basic  prin- 
ciples of  adjusting  the  two  kinds  of  traffic  were  estab- 
lished; and  in  view  of  the  many  disturbing  local  ele- 
ments that  becloud  each  individual  case,  it  would  be 
best  if  they  could  be  formulated  in  such  general  terms 
that  they  might  serve  as  a  guide  in  shaping  the  decision 
in  any  individual  case,  present  and  future. 


The  Making^  of  Definitions 

IN  all  probability  the  greater  part  of  the  engineering 
profession  and  its  allied  businesses  consider  the  mak- 
ing of  definitions  trifling  sort  of  work  for  men  who  are 
designing  and  building  the  world's  structures  and 
machines.  There  are  dictionaries  and  encyclopedias 
where  things  are  defined  and  when  these  authorities  fail, 
as  they  so  often  do  in  engineering  matters,  there  is  the 
common  acceptance  of  the  term  to  fall  back  on.  Why 
waste  valuable  time  tiying  to  torture  a  lot  of  words 
into  defining  what  another  word  means?  Leave  that 
to  the  philologist  in  his  study. 

Fortunately  there  are  a  certain  number  of  engineers 
who  appreciate  the  necessity  for  precise  and  authorita- 
tive definitions,  who  have  had  enough  experience  in 
contract  interpretation  and  with  judicial  inquisitiveness 
to  realize  that  so  far  as  possible  every  word  the  engi- 
neer uses  in  his  work  should  have  an  unmistakable  mean- 
ing and  that  groups  of  qualified  engineers  should  put 
on  record  such  accepted  meanings,  or  lacking  a  general 
acceptance,  should  set  forth  a  majority  understanding 
of  the  word  in  the  hope  that  this  will  gradually  become 
unanimous.  These  men  are  in  the  various  technical 
societies,  which  pretty  generally  have  appointed  nomen- 
clature committees  for  this  purpose.  Such  committees 
are  doing  a  useful  and  difficult  work,  but  it  is  doubtful 
if  either  its  utility  or  its  difficulty  are  properly  ap- 
preciated. 

As  an  instance  there  is  recalled  the  recent  delibera- 
tions of  a  committee  on  the  definition  of  so  simple  a 
material  as  sand.  After  much  discussion  there  was 
evolved  the  definition  that  sand  "is  the  loose  granular 
product  resulting  from  the  natural  disintegration  or 
mechanical  reduction  of  rock,"  which  seemed  to  take 
care  of  the  appearance,  composition  and  source  and  to 
cover  the  various  interpretations  of  sand  in  the  differ- 
ent arts.  Outside  experts  called  in  immediately  began 
to  raise  questions.  What  is  a  grain?  What  is  rock? 
Is  crushed  slag  sand?  Under  this  definition,  purposely 
written  so  as  to  include  the  mechanically  reduced 
product  known  as  sand  in  foundry  practice,  would  not 
a  concrete  engineer  be  required  to  specify  "natural" 
sand  if  he  had  objections  to  the  use  of  crusher  reduced 
rock  as  sand?  Thus  it  appeared  that  sand  is  not  easy 
to  define  but  that  at  the  same  time  its  exact  meaning 
might  well  become  a  matter  of  the  greatest  importance. 

In  some  fields  the  necessity  for  definition  becomes 
more  a  question  of  a  nice  precision  than  of  technical 
or  possibly  financial  importance.  For  example  there  is 
unnecessary  confusion  of  terms  in  river  and  shore  pro- 
tection work.  Jetty,  we  think,  is  properly  applied  only 
to  a  roughly  paralleling  current  control  structure  at  the 
mouth  of  a  river.  Yet  it  is  variously  applied  to  walls 
built  out  from  the  shore  at  or  near  a  right  angle,  a 
structure  which  properly  should  be  called  a  groin  when 
built  into  a  currentless  lake  or  ocean  and  a  spur  dike 
or  diversion  dam  or  wing  wall  in  a  river;  it  is  even 


sometimes  applied  to  a  mole  or  breakwater,  which  serve 
quite  different  purposes.  There  is  a  whole  galaxy  of 
words  in  this  field  to  which  meanings  should  be  pinned 
down.  Just  what  is  a  dike  and  how  does  it  differ  from 
a  levee?  What  would  you  call  an  earth-fill  built  across 
a  reservoir  to  permit  the  emptying  of  a  part  of  the 
basin  at  a  time? 

Questions  such  as  th(;se  are  somewhat  more  than 
academic.  To  settle  them  requires  a  wide  acquaintance 
with  the  field  and  a  knowledge  of  the  mechanics  of 
language.  It  will  not  do,  for  instance,  to  define  a  cer- 
tain kind  of  cement  as  "a  cementitious  substance  which 
etc.,  etc.,"  as  did  a  committee  of  a  leading  technical 
.society  some  years  ago.  And  as  any  one  who  has  ever 
served  on  a  nomenclature  committee  knows,  difference 
of  opinion  as  to  well  known  words  is  astounding. 
There  should  be  a  better  appreciation  of  the  necessity 
for  consolidating  such  opinion  and  a  greater  effort  made 
to  perpetuate  such  definitions  as  are  accepted  by  those 
who  are  engaged  in  formulating  them. 


Must  We  Stick  to  the  Wheelbarrow? 

THE  two  papers  presented  to  the  American  Society 
for  Testing  Materials  and  abstracted  on  another 
page  are  merely  an  indication  of  the  amount  of  study 
now  being  given  to  proper  methods  of  proportioning 
concrete.  Not  only  are  many  laboratories  in  the  midst 
of  extended  tests,  either  self-initiated  or  as  a  pai't  of 
committee  study,  but  concrete  contractors  are  begin- 
ning to  appreciate  that  something  better  than  the  old 
straight  volumetric  proportioning  will  increase  both 
economy  and  safety  and  are  making  experiments  on 
their  own  account.  There  still  remains  an  undei'cur- 
rent  of  feeling — mostly  among  those  who  pride  them- 
selves on  being  called  "practical  men" — that  all  of  this 
study  is  fancy  work  and  that  the  good  old  1:2:4  mix 
is  what  the  concrete  man  will  put  in,  no  matter  how 
many  odd  decimal  places  the  laboratory  adds  to  the 
figures  in  the  proportions. 

The  wheelbarrow,  some  of  these  men  say,  is  the  natu- 
ral and  foreordained  unit  of  measure  for  aggregate 
and  the  wheelbarrow  cannot  possible  be  marked  or 
manipulated  so  that  a  batch  will  be  fed,  say,  1.732  parts 
of  sand  and  4.351  parts  of  stone.  Some  few  theoretical 
concrete  people  may  use  weighing  machines  or  measur- 
ing boxes,  but  the  line  of  man-pushed  wheelbarrows 
will  continue  to  grace  evei-\-  real  concrete  job  so  that 
there  is  no  use  suggesting  any  method  which  will  not 
lend  itself  to  that  ancient  and  useful  vehicle. 

This  is  a  reactionary  view.  Doubtless  much  of  the 
concrete  put  in  today  is  being  proportioned  in  wheel- 
barrows; but  so,  too,  is  much  of  it  being  mixed  too  wet 
or  too  short  a  time  or  with  insufficient  cement  and  un- 
suitable aggregate.  Whatever  is  is  not  necessarily 
right.  If  there  were  any  insurmountable  difficulty  in 
using  measuring  boxes  or  hoppers  or  even  weighing 
machines,  a  continuation  of  the  variable  wheelbarrow 
standard  might  be  continued  and  improvement  in  qual- 
ity of  concrete  sought  elsewhere,  but  thousands  of  yards 
of  good  concrete  pi;  ced  by  reputable  concerns  cheaper 
and  easier  than  with  wheelbarrows  are  testimony  to 
the  possibility  of  using  the  apparently  complicated  deci- 
mal mix.  Trade  practices  are  not  immutable,  as  the 
study  of  any  trade  will  show.  Education  can  do  much 
to  bring  about  chanires,  especially  when  the  old  methods 
have  little  to  recommend  them  except  tradition. 
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Core-Wall  Construction  in  Deep  Trench  at  Wanaque  Dam 

Maximum  Section  20  x  90  Ft.— Sheeted  with  Two  Lengths  of  50-Ft.  Steel  Sheet  Piles- 
Trenching  and  Concreting  Plant  and  Methods  Described 


By  Arthur  H.  Pratt 

Chief  Engineer  North  Jersey  District  Water  Supply 
Commission,  Newark,  N.  J. 


A  CORE-WALL  trench  only  20  ft.  wide  and  at  its 
maximum  section  90  ft.  deep,  has  been  successfully 
constructed  for  nearly  900  ft.  across  the  valley  to 
be  closed  by  the  Wanaque  Dam  in  northern  New  Jersey. 
With  the  exception  of  two  accidents,  neither  of  which 
caused  much  damage  structurally  but  which,  unfor- 
tunately, caused  the  death  of  workmen,  there  were  no 
difficulties  in  e.xcavating  the  trench  or  in  concreting  the 
core-wall  which  were  not  successfully  handled  by  the 
methods  employed.  These  were  to  drive  full-depth  steel- 
pile  sheeting  and  excavate  between  the  walls,  which 
were  braced  apart  with  timber  as  the  trench  deepened, 
and  then  to  fill  between  the  sheeting  with  concrete  until 
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near  the  surface  where  the  wall  was  thinned  dowTi  and 
was  concreted  between  forms.  The  unusual  task  was 
driving  the  long  sheet-piles  and  supporting  the  high 
wails  during  e.xcavation  and  concrete  construction. 

General  Description — The  Wanaque  Dam  is  being 
constructed  to  impound  water  for  Newark,  N.  J.,  and 
neighboring  municipalities.  The  reservoir  is  about  25 
miles  from  Newark,  will  be  about  6  miles  long  and  will 
store  not  less  than  11,000  million  gallons,  giving  a  yield 
of  some  50,000.000  gal.  daily  fi"om  the  proposed  first 
development,  though  greater  storage  can  be  provided. 

The  site  of  the  dam  is  across  a  valley  about  1,500  ft. 
wide  which  it  is  proposed  to  close  by  means  of  an  earth 
embankment  having  a  concrete  core-wall  extending  to 
bedrock.  This  rock,  a  gneiss,  outcrops  on  both  hill- 
sides but  at  the  bottom  of  the  valley  dips  to  about 
100  ft.  below  the  surface.  The  overburden  is  sand  and 
gravel,  and  of  course  bears  an  enormous  quantity  of 
water.  The  present  channel  of  the  Wanaque  River 
crosses  the  site  of  the  dam  near  the  south  end  and  the 
river  bed  is  partly  on  the  ledge  rock  which  gradually 
dips  away  from  the  river  to  the  deepest  place  near 
the  middle  of  the  valley.  As  already  stated,  the  method 
adopted  to  construct  the  core-wall  across  the  valley 
was  to  excavate  a  sheeted  trench  and  then  fill  it  with 
concrete.  This  trench  is  sheeted  with  Lackawanna 
arch-web,  35-lb.  steel  piling  braced  with  timber.  Pre- 
vious to  putting  down  the  sheeted  trench,  a  stretch  of 
open  cut,  with  sloped  sides,  was  taken  out  with  a  steam 
shovel,  giving  a  level  path  upon  which  to  erect  the 
frame  for  guiding  the  piling  and  for  working  the  two 
pile-driving  rigs,  one  on  each  side  of  the  trench.    These 


rigs  have  an  A-frame  75  ft.  high,  with  an  extension 
to  a  total  height  of  92  ft.,  giving  a  clearance  sufficient 
to  handle  and  mesh  one  50-ft.  pile  into  another  when 
the  latter  has  been  driven  about  10  ft.  Each  rig  is 
equipped  with  a  Vulcan  No.  10  steam  hammer  and  is 
mounted  on  skids  which  slide  on  sills  laid  normal  with 
the  trench. 

Pile-Driving  Methods — First  a  portable  guide  frame 
48  ft.  long  made  of  12  x  12-in  timbers  was  set  up  over 
the  deepest  part  of  the  trench.  This  frame  was  con- 
structed so  that  it  could  be  adjusted  to  various  widths. 
The  aim  originally  was  to  obtain  a  trench  20  ft.  wide 
at  the  bottom.  As  there  was  no  experience  upon  which 
to  determine  the  probable  deviation  of  sheeting  for  such 
deep  driving,  the  trench  was  started  with  the  guide 
frame  set  to  a  width  of  22  ft.  After  the  piling  was 
driven,  the  average  top  width  was  found  to  be  actually 
21.5  ft.  The  deviation  from  vertical  before  striking 
rock  was  found  to  be  about  6  in.  for  each  wall  of  piling, 
sometimes  wider  and  sometimes  narrower  than  the 
width  at  the  top.  On  top  of  the  I'ock  the  slope  of  the 
ledge  surface  forced  the  piling  out  of  line  so  that  the 
narrowest  trench  was  18.6  ft.  and  the  widest  was 
24.4  ft. 

A  wall  of  50-ft.  steel  piling  was  set  up  on  each  side 
of  the  guide-frame  and  driven  into  the  ground  a  few 
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SECTION  OF  DAM  AT  MAXIMUM  CORE-W.\LL  DEPTH 

feet  so  as  to  hold  the  toe  in  place.  Extreme  care  was 
exercised  for  the  first  set  to  have  the  piling  true 
and  plumb  in  both  planes.  This  precaution  has  been 
found  to  be  very  important  as  the  first  piles  driven 
serve  as  pilots  for  the  succeeding  pile,^.  Succeeding 
frames  were,  however,  also  set  up  veiy  carefully.  After 
the  first  wall  of  piling  was  erected  driving  was  begun 
on  a  set  of  three  piles  at  the  middle  of  the  frame. 
When  the  first  three  piles  were  driven  a  few  feet  the 
adjacent  three  on  each  side  were  driven  and  so  on. 
the  rule  being  in  general  to  drive  no  pile  more  than 
4  ft.  in  advance  of  its  neighbor.  This  method  was  con- 
tinued until  the  middle  pile  of  the  set  was  down  with  its 
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top  to  the  surface  of  the  ground,  the  bottoms  of  the  ad- 
joining piles  then  being  in  staggered  diagonal  lines  to 
the  surface  of  the  ground.  The  frame  was  then  moved 
ahead  and  another  frame-full  of  piling  was  set  up 
adjoining  the  first.  Then  driving  was  resumed  until 
the  new  set  and  adjoining  members  of  the  first  set 
were  down  to  the  surface  of  the  ground  except  that 
the  end  piles  were  always  left  stepped-up  in  approxi- 
mately 4  ft.  steps. 

As  required,  additional  lengths  of  piling  were  spliced 
on  top  of  the  lower  set  by  means  of  a  7-in.  channel 
and  a  i-in.  x  6i-in.  plate,  bolt-holes  to  fit  being  pre- 
viously punched  in  the  ends  of  the  piles.  Driving  on 
the  spliced  piles  was  suspended  on  each  driving  set 
when  it  had  preceded  its  neighboring  pile  by  4  ft.  In 
this  manner,  by  gradually  working  the  wall  down  in  a 
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slanting  line,  the  bottom  of  the  steel  sheeting  finally 
intersected  the  line  of  rising  rock.  By  this  method, 
while  the  first  frame  was  set  up  over  the  deepest  point, 
the  first  pile  to  strike  rock  was  some  50-ft.  to  the 
south.  Driving  to  rock  continued  then  until  the  rock 
outcrop  at  the  north  end  of  the  dam  was  reached. 

The  lengths  of  piles  to  be  driven  were  predetermined 
by  scale  from  the  rock  profile  developed  by  the  original 
borings.  While  the  actual  profile  checked  out  as  nearly 
as  could  be  expected  from  the  borings,  still  the  rock 
bed  was  very  uneven  and  it  was  later  found  desirable  to 
make  careful  soundings,  with  the  pile-driving  rig  and 
a  steel  rail,  on  the  line  of  piling  to  determine  the 
appropriate  lengths  of  piles  more  accurately  in  advance. 
After  the  sheeting  had  been  extended  to  the  north  end, 
the  pile-driving  rigs  were  moved  to  the  other  end  of 
the  walls  of  piling,  the  frame  was  set  up  and  the  same 
methods  used  extending  the  sheeting  toward  the  south 
end  of  the  dam.  When  possible  sets  of  three  piles  were 
driven  at  one  time  but  when  the  penetration  became 
difficult  two  piles  were  driven  and  finally  for  the  deepest 
part  only  one  pile  was  driven  at  a  time.  The  maximum 
length  of  penetration  was  84  ft.  and  the  slowest  driving 
in  that  vicinity  was  some  90  blows  to  the  inch. 

A  typical  gang  consisted  of  1  foreman,  1  pile-driver 
operator  and  6  pile-driver  men  for  each  pile  driver. 
Two  rigs  were  run  under  one  general  foreman  and 
high  pi-essure  steam  was  supplied  from  a  central  plant 
so  that  a  fireman  was  not  usually  employed  with  the  driv- 
ing rig.  Pile-driving  progress  for  two  rigs  is  shown  in 
Table  I. 


Method  of  Excavation — As  soon  as  the  driving  rigs 
were  moved  to  the  southerly  stretch,  excavation  at  the 
north  end  was  begun  with  clamshell  buckets  operated 


T.\BLE  I— PROGKEiSS  OF  DRIVING  OF  STEEL  SHEET-PILING 

^lonth                                       Sq.Ft.             Month  Sq.Ft. 

April,  1921  .                                         5.600          Xoveniber 900 

^lay                                                       6,500          Dfcember 200 

■'line                                                    9,200         January,  1922 100 

July                                                14,700         Februarj- 15,800 

August                                                5,200          March    6,000 

September     6,600         April 9  900 

Octobf-r     12.800        May 6^400 

Total 199,900 


from  stiff-leg  derricks  running  on  a  track  on  top  of  the 
west  bank.  The  excavated  material  was  hauled  directly 
to  the  downstream  dam  embankment  when  possible. 
As  fast  as  the  trench  was  excavated  it  was  supported 
with  12  X  12-in.  braces  in  bays  10  ft.  on  centers  and 
wales  and  braces  spaced  6  ft.  apart  vertically  for  the 
upper  32  ft.  of  the  trench.  Below  this  the  spacing  was 
reduced  to  3  ft.  vertically  and  subsequently  altered  to 
double  sets  6  ft.  apart.  Rangers  14  x  14-in.  and  12  x  14- 
in.  braces  were  used  for  the  lower  section  of  the  trench. 
Ground  water  was  encountered  at  once  and  pumping 
began  after  the  installation  of  the  top  set  of  waling 
and  bracing.    Two  8-in.  discharge,  Morris  Machine  Co., 


1M1,I',-Iil;l\  I.M;   Hiti.S  A.\l)  GLUDE  FK.VME  FOR  C015E-WALL 

fiO-in.  diameter,  centrifugal  dredge  pumps  were  installed 
and  dredged  a  considerable  yardage  of  sand  and  gravel 
out  of  the  trench,  depositing  it  on  the  downstream  dam 
embankment,  besides  pumping  water.  The  total  pump- 
ing equipment  used  on  the  job  in  addition  to  the  dredge 
pumps  was  as  follows:  Four  No.  9  Pulsometers;  two 
5-in.  Emersons;  two  Lawrence  5-in.  electric  centrifugals 
and  one  Worthington  electric  lOO-hp.  6-in.  discharge, 
centrifugal.  The  quantities  of  water  pumped  are  given 
in  Table  II. 
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TABLE  II.— MONTHLY  OUTPUT  OF  TliENCII  PUMPS  IX  Mil. 
OF  GALLONS 

March.  1921 .6  Novomhir. 

April 1-9  December 

May .2  January,  1922. 

June  3 . 2  i-cbrunry 

July  ■*!    5  March 

Augusi  138  9  April     . 

Septcnil.ir     102.4  May 

October  .     101.2  June 


I.IONT. 


65  8 
90  5 
81  0 
70  5 
120  i 
1 15  8 
116.6 
114.4 


Due  to  the  porosity  of  the  material  and  the  low  rain- 
fall, the  ground  water  level  was  very  considerably  low- 
ered during  the  fall  and  winter  of  1921-22.  In  general 
it  remained  about  20  ft.  above  the  water  level  in  the 
trench.  The  result  of  this  lowering  of  water  level  was 
appreciably  to  reduce  the  pressure  on  the  timber  brac- 


TIMBER  BRACING  BETWEEN  TRENCH  WALLS 

ing.  After  a  few  timber  sets  had  been  put  in  and  the 
trench  excavated  about  40  ft.  deep  the  bracing  began 
to  show  strain;  one  wale  cracked  longitudinally  in  about 
the  middle,  some  of  the  bracing  cut  into  the  wales  as 
much  as  i  in.  and  some  of  the  braces  .split  at  the  ends. 
The  use  of  iron  bearing  plates  at  the  ends  of  the  braces 
had  been  proposed  and  a  closer  vertical  spacing  was 
considered,  but  the  only  change  actually  made  was  to 
substitute  oak  for  pine  bearing  plates  at  the  ends  of 
the  braces  and  to  frame  the  timber  with  extreme  care 
to  be  sure  of  a  bearing  over  the  entire  144  sq.in.  sectiim. 

As  the  trench  was  deepened  the  ground  water  dropped 
and  the  pressures  have  apparently  never  again  reach'id 
those  which  obtained  in  the  more  shallow  trench.  Most 
of  the  braces  when  removed  were  sawed  and  cut  out 
without  great  difficulty  and  some  could  be  pulled  out 
with  a  cable  from  a  derrick  hoisting  engine. 

Accidents  Due  to  Cave-In — As  the  excavation  reached 
the  bed  rock  beginning  at  the  north  end.  the  condition 
of  the  contact  of  the  steel  piling  with  the  ledge  was 


inspected  with  considerable  interest.  In  general  this 
contact  was  found  to  be  most  satisfactory  but  in  a  few 
places  the  piling  had  encountered  rock  fragments  near 
the  bottom  and  had  been  twisted  out  of  its  interlock. 
There  were  a  few  piles  that  had  been  overdi'iven  and 
"fishhooked."  With  the  pressure  of  ground  water  of 
about  20  ft.  and  a  considerable  flow  under  the  piling 
at  the  bottom  some  apprehension  was  felt  as  to  the 
certainty  of  the  bond  between  piling  and  rock  so  that 
a  small  pile  hammer  was  rigged  on  a  derrick  set  upon 
the  berm  of  the  sloped  excavation  for  the  purpose  of 
redriving  any  piles  not  driven  to  the  rock. 

On  Nov.  2,  1921,  absolutely  without  warning,  a 
cave-in  occurred  about  200  ft.  from  the  north  end  of 
the  core-wall  and  about  8  ft.  outside  of  the  sheeting. 
A  hole  said  by  eye  witnesses  to  be  about  5  ft.  in  diam- 
eter and  12  ft.  deep  opened  up  under  the  feet  of 
several  mechanics  who  were  working  under  the  new 
derrick  rig  and  one  man  was  submerged.  It  was  neces- 
sary to  move  the  rig  out  of  the  way  before  workmen 
could  dig  for  the  man  and  soon  after  digging  began  it 
was  found  that  sheeting  would  be  necessary  to  hold 
the  ground  to  reach  w^here  he  might  be.  A  temporary 
sheeted  wall  was  put  down  and  this  was  later  inclosed 
by  a  framed  timber  shaft  but  all  to  no  avail  and  the 
body  was  not  recovered  for  several  days  and  not  until 
an  11-ft.  square  shaft  of  35-ft.  steel  sheeting  was  driven 
inside  the  timber  set  put  down  after  the  temporary 
set.  The  body  was  finally  recovered  at  a  depth  of 
32  ft.,  about  30  ft.  above  rock. 

After  this  occurrence  the  driving  rigs  were  pulled 
back  and  all  piles  between  which  any  excavation  had 
been  made  were  redriven  to  insure  a  close  contact  with 
the  rock.  This  redriving  resulted  in  an  additional  pene- 
tration of  generally  from  6  in.  to  1.5  ft.  though  a 
few  single  piles  were  driven  as  much  as  3  ft.  and  one 
was  driven  an  additional  11  ft.  Some  did  not  budge 
upon  redriving.  The  completed  excavation  indicates  a 
satisfactory  contact  of  piling  with  the  rock.  In  a  few 
places  where  it  was  not  good  special  precautions  were 
used  such  as  piling  sand  bags ;  some  bent  and  torn  piling 
was  burned  off.  In  one  esDecially  bad  place  a  short 
set  of  additional  piling  was  driven  at  the  bottom  of 
the  trench  inside  of  the  first  set. 

Method  of  Concreting  Core-Wall — As  soon  as  the 
earth  was  cleared  away  from  the  northerly  end  of  the 
trench,  the  concreting  of  the  core-wall  was  begun. 
Aggregate  is  obtained  from  a  gravel  bank  about  one- 
half-mile  away  from  the  core  wall  on  the  opposite  side 
of  the  river  and  located  on  a  terrace  about  35  ft.  above 
river  level.  The  material  is  excavated  by  means  of  a 
40-ton  steam  shovel,  hauled  to  and  run  through  a 
crusher  and  a  revolving  screen.  The  portion  of  the 
output  of  the  screening  plant  which  can  be  used  at 
once  is  hauled  directly  to  the  concrete  mixer  and  the 
remainder  is  stored  in  the  excavated  part  of  the  pit  for 
future  use.  There  is  about  50  per  cent  of  excess  sand 
in  the  pit  which  has  to  be  wasted.  The  concrete  mixing 
plant  is  located  300  ft.  from  the  core-wall  trench  and 
consists  of  aggregate  storage  piles  feeding  into  bins 
by  a  derrick  and  two  Ransome,  size  63  mixers.  Mixed 
concrete  mostly  proportioned  1 :  2  J :  5  is  deposited  in  bot- 
tom-dump buckets  which  are  hauled  to  the  core-wall 
trench  on  narrow-gage  flat  cars  and  then  transferred  by 
stiff-leg  derricks  on  the  west  bank  to  the  concrete 
forms.    In  the  bottom  of  the  trench  on  account  of  the 
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IN  TRENCH  BOTTOM  CONTACT  OF  PILES  WITH  ROCK 


interference  of  timbering,  concrete  was  placed  through 
hoppers  feeding  into  a  vertical  10-in.  steel  pipe. 

Concreting  was  begun  at  the  shallow  portion  of  the 
excavation  at  the  north  end  and  proceeded  southward 
as  the  trench  was  deepened.  In  the  first  part  of  the 
work  the  water  in  the  bottom  was  handled  with  no 
difficulty  by  means  of  blind  drains  or  pipes  on  the  sides 
of  the  trench  next  to  the  sheeting,  but  as  the  deeper 
portion  of  the  trench  was  reached  the  water  increased 
in  quantity  and  began  to  interfere  with  placing  con 
Crete.  In  the  deep  trench  the  ground  water  back  of 
the  sheeting  began  to  leak  through  and  flow  onto  the 
concrete  up  to  a  level  some  20  ft.  above  the  bottom  of 
the  trench. 

To  obviate  this  trouble  holes  were  burned  in  the 
sheeting  near  the  bottom  and  2-in.  pipes,  3  or  4  ft. 
long,  pointed  and  perforated  were  driven  into  the  earth. 
These  acted  like  well  points  and  drained  the  water 
away  from  the  back  of  the  piling  so  that  the  flow  into 
the  trench  was  largely  confined  to  these  bleeder  pipes 
and  was  easily  controlled.  The  bleeders  were  also  useful 
in  holding  the  ground  water  level  down  so  that  there 
was  no  diflSculty  in  placing  the  second  layer  of  concrete. 
For  the  concrete  in  the  deepest  section  additional  pre- 
cautions were  used.  The  concrete  was  placed  in  short 
stretches — 10  or  20  ft.  long — and  first  a  concrete  bulk- 
head about  6  in.  wide  and  2  ft.  high  was  built  on  either 


UPPER  PART  OF  CORE-WALL  UNDER  CO.N'.STKUCTlo.N' 


side  about  2  ft.  from  the  sheeting.     Back  of  this  wall 
a  blind  drain  or  pipe — sometimes  connected  with  the 
bleeder  pipes — carried  the  water  ahead.    Between  these 
bulkheads  concrete  could  be  placed  in  the  dry  and  after- 
wards the  space  back  of  the  bulkheads  was  concreted — 
blind  drains  and  drain  pipes  being  cut  off  periodically. 
Concreting  was  carried  on  from  the  north  end  of  the 
trench  towards  the  middle  until  the  deepest  point  in  the 
excavation  was  reached,  Sta.  5  +  00,  where  the  prin- 
cipal pumping  plant  was  located.    Operations  were  then 
undertaken  part  way  across  the  valley  near  Sta.  7  -)-  50 
at  a  point  where  there  was  a  natural  sump  in  the  rock. 
Here  another  pump  was  installed  and  operations  by  the 
same  methods  as  used  before  continued  in  the  opposite 
direction  until  the  gap  between  the  new  pump  and  the 
main  pumping  plant  was  filled.     Then  the  closure  at 
the  deep  place  was  undertaken,  the  space  between  the 
finished  sections  of  core-wall  being  about  40  ft.    Parapet 
walls  6  in.  wide  were  built  longitudinally  across  this 
stretch  about  2  ft.  inside  of  the  sheeting  and  the  water 
which  came  underneath  the  piling  or  through  bleeder 
pipes  was  concentrated  on  either  side  between  the  para- 
pet and  the  steel  piling,  leaving  the  center  clear  and  dry 
to  be  filled  with  concrete.     When  the  center  wall  had 
been  carried  up  about  6  ft.,  the  spaces  betwen  the  para- 
pets and  the  steel  piling  were  filled  with  rock  fragments 
and  the  top  was  sealed  over  with  concrete  from  one  wall 
of  steel  piling  to  the  other  leaving  vertical  steel  pipes 
built  into  the  concrete  for  pump  suctions  and  float  wells. 
The  pumps  are  arranged  in  three  sets,  one  having  its 
suction  on  the  upstream  side,  the  second  on  the  down- 
stream side  and  the  third  so  that  it  can  be  switched  to 
either  side  when  one  set  of  pumps  of  the  three  is  being 
raised.    By  this  means,  alternately  raising  one  pump  at 
a  time  and  concreting  under  it  and  building  the  suction 
pipes  up,  the  closure  in  the  deep  section  is  being  ac- 
complished.   Meanwhile  concreting  is  proceeding  at  the 
river  end  of  the  trench  where  the  rock  is  not  so  deep. 
The  quantity  of  water  at  the  sump  at  Sta.  8  -f  00  is 
about  600  g.p.m.,  while  at  the  date  of  this  wn-iting  the 
quantity  of  water  in  the  deep  sump  is  about  1800  g.p.m. 
At  the  present  progress  of  concreting  it  is  apparent  that 
the  rest  of  the  trench  will  be  closed  before  the  deep  sec- 
tion can  be  finished  so  that  the  pump  suction  pipes  will 
probably  be  extended  upward  to  the  river  level  and  when 
pumping  stops  the  suction  pipes  and  pump  suction  cham- 
bers which  were   filled  with   broken  stone  will   all  be 
grouted.    In  any  event  there  is  a  tight  concrete  wall  at 
least  10  ft.  thick  between  the  two  sets  of  suction  pipes. 

The  refill  on  the  upstream  side  of  impervious  rolled 
material  and  on  the  downstream  side  of  sand  and  gravel 
— probably  placed  by  hydraulicking — will  complete  the 
present  contract.  A  contract  for  the  remainder  of  the 
dam  will  follow. 

Personnel — The  North  Jersey  District  Water  Supply 
Commission  consists  of  Laurent  J.  Tonneie,  chairman; 
Wood  McKee,  Obadiah  C.  Bogardus  and  Thomas  L.  Ray- 
mond. Morris  R.  Sherrerd  is  consulting  engineer; 
Arthur  H.  Pratt,  chief  engineer;  Neil  C.  Holdredge, 
assistant  chief  engineer  in  charge  of  construction  and 
Arthur  L.  Sherman,  designing  engineer.  The  contrac- 
tor, W.  H.  Gahagan,  Inc.,  Walter  H.  Gahagan,  president, 
is  represented  on  the  work  by  Ralph  C.  Young, 
superintendent  and  H.  B.  Wheatcroft,  assistant  super- 
intendent. J.  Roy  Horton  of  Buffalo  was  subcontractor 
for  the  steel  sheet-piling  work. 
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Plant  Inventories  Offer  Field  for  Structural  Engineer 

strong  Need  for  Adequate  Data  on  Factory  Properties  and  Equipment  —  Detailed  Methods 

on  How  Best  to  Present  Accurate  Picture 


IN  PERIODS  of  industrial  depression  when  construc- 
tion is  at  low  ebb  engineers  should  give  attention  to 
the  possibilities  of  income  from  other  sources.  The 
preparation  of  neatly-executed,  clearly-expressed  inven- 
tories of  buildings  and  equipment  for  existing  factories 
or  industrial  plants  offers  an  extensive  field  for  the 
employment  of  structural  engineers.  It  is  true  that 
there  are  large  concerns  specializing  in  this  line  of 
work,  but  even  a  hasty  glance  at  their  methods  would 
be  sufficient  to  suggest  to  a  structural  engineer  oppor- 
tunities for  improvement. 

Not  that  these  concerns  do  no;  do  their  work  in  a 
thorough  manner,  but  generally  their  scheme  of  record- 
ing the  information  is  largely  clerical.  So  far  as 
structures  are  concerned  a  mere  listing  of  material 
is  vague,  whereas  photographs  and  drawings  showing 
the  construction  are  more  valuable  and  convincing. 

For  example,  on  one  such  inventory  the  wi-iter  noted 
that  wooden  roof  trusses  were  described  only  by  a  bill 
of  material.  The  actual  construction  of  the  roof  trusses 
could  not  even  be  surmised  from  this  information.  A 
simple  line  drawing  of  the  trusses  with  the  sizes  of 
material  marked  on  each  member  would  have  been  much 
inore  enlightening.  However,  it  must  not  be  assumed 
that  inventories  prepared  by  concerns  who  make  such 
work  their  sole  business  entirely  neglect  the  value  of 
drawings  as  a  means  of  recording  the  information. 

Usually  floor  plans  of  the  buildings  are  prepared 
and  these  show  locations  of  machine  tools,  shafting  and 
other  items.  Such  drawings,  however,  are,  as  a  rule, 
lacking  in  completeness  in  indicating  construction  fea- 
tures. 

The  set  of  blueprints  furnished  with  the  usual  plant 
inventory  is  (in  all  cases  that  I  have  personally  ob- 
served) fastened  together  by  clips,  and  ro'led  up  along 
with  typewritten  schedules  and  information  covering 
the  listing  and  description  of  other  items  of  the  build- 
ings and  contents.  Such  a  system  is  lacking  in  clear- 
ness,  accessibility,   and  permanence. 

Keep  in  mind  the  fact  that  there  is  nothing  which  so 
quickly  or  clearly  conveys  an  impression,  as  a  "picture" 
of  an  object.  Remember  that  the  factory  owner  who 
employs  you  to  prepare  such  an  inventory  will  take  a 
pride  in  it.  and  tell  others  about  it,  if  he  can  without 
mental  effort,  see  on  the  pages  of  a  book,  his  entire 
plant  spread  before  him,  page  by  page,  in  "pictures." 
To  many  business  men  blueprints  are  expression- 
less and  mysterious,  but  with  records  of  the  kind  de- 
Fcribed  here,  a  factory  owner  will  delight  in  consulting 
them  frequently  because  it  is  easy  to  take  the  book  from 
the  safe  and  turn  to  the  pages  illustrating  any  portion 
of  the  plant  which  he  desires  to  study. 

As  to  the  demand  for  such  inventories  there  is  prac- 
tically none,  but  there  is  a  great  need  for  up-to-the- 
minute  data  of  the  right  kind.  The  demand  must  be 
created. 

Why  Inventories  are  Valuable — There  are  at  least 
four  good  reasons  why  a  manufacturer  finds   a  plant 


By  Francis  W.  Wilson 

Wilson  Engineering  Corp.,  Hanover,  Mass. 

inventory  valuable,  and  worth  much  more  than  its  cost 
Briefly   stated,  these   are': 

(a)  In  case  of  a  destructive  fire  he  can  show  the  in- 
surance company  convincing  data  as  to  just  what  has 
been  destroyed. 

(b)  It  furnishes  reliable  data  on  which  to  base  the 
proper  amount  of  insurance  to  be  carried  by  the  fac- 
tory owner. 
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(c)  It  supplies  a  basis  for  obtaining  bank  loans  in 
case  improvements  requiring  additional  capital  are 
contemplated. 

(d)  Plans  drawn  to  scale,  showing  the  grouping  of 
machines,  the  relative  position  of  stock,  the  installa- 
tion of  apparatus,  etc.,  provide  the  manufacturer  with 
an  opportunity  to  study  the  efficiency  of  his  producing 
plant  as  a  whole,  or  in  its  various  units. 

Field  for  Plant  Inventories — The  most  fertile  field 
for  securing  work  in  this  line  is  naturally  in  plants 
where  the  buildings  are  of  cheap  wooden  construction. 
It  is  there  that  an  engineer  will  generally  find  the  owner 
an  attentive  listener  as  he  unfolds  the  details  of  the 
proposed  book  of  data. 

The  following  description  is  not  supposed  to  repre- 
sent the  last  word  in  the  preparation  of  such  inven- 
tories. Any  bright  structural  engineer  may  see  many 
opportunities  to  improve  on  these  suggestions,  both  as 
to  methods  of  obtaining  the  data,  and  as  to  the  manner 
of  recording  it. 
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Method  of  ProcedureSomo.times  the  owner  has  a  set 
of  plans  and  specifications  for  the  building  as  originally 
constructed.  If  so,  they  will  materially  reduce  the  labor 
of  preparing  the  inventory,  but  do  not  accept  these  old 
plans  as  correctly  representing  the  buildings  as  they 
exist  at  the  time  your  work  starts. 

You  will  generally  find  that  there  have  been  many 
changes.  Perhaps  a  stock  room  has  been  partitioned 
off  in  one  corner,  the  office.s  have  been  moved  into 
another  building,  a  new  loading  platform  has  been 
added,  another  elevator  has  been  installed,  etc.  After 
a  matter  of  ten  or  fifteen  years  factory  buildings  have 
often  grown  away  from  the  original  plans  until  they 
agree  with  them  only  in  a  general  way.  Take  nothing 
for  granted.  Compare  every  detail  with  the  plans 
(when  there  are  plans)  and  note  all  alterations,  addi- 
tions, and  new  features. 

Frequently  you  will  find  that  the  owner  employed  no 
mill  architect,  and  had  no  plans  prepared  for  his  build- 
ings. Some  "builder"  perhaps  made  some  rough  draw- 
ings at  the  time  of  construction,  but  these  were  never 
seen  after  the  completion  of  the  work.  In  that  case, 
it  is  necessary  to  prepare  a  set  of  floor  plans  of  the 
buildings,  made  from  actual  measurements.  No  eleva- 
tions need  be  made,  for  photographs  will  better  tell  the 
story.  A  few  cross-sections  are  necessary  in  order  to 
show  story  heights,  and  other  features  which  cannot  be 
clearly  shown  on  plans. 

The  first  thing  to  prepare  is  a  block  plan  of  the 
entire  plant.  This  should  show  spur  tracks,  loading 
platforms,  the  position  and  dimensions  of  buildings, 
loading  cranes,  foot-bridges  between  buildings,  stack, 
stock  racks,  tank  towers,  and  all  features  which  can  be 
indicated  on  a  small  scale  block  plan. 

Next,  decide  on  the  size  of  the  book  in  which  the  com- 
plete inventory  will  be  bound.  Data  of  this  kind  simply 
rolled  up  like  a  set  of  drawings,  and  held  together  only 
by  clips  are  in  very  undesirable  form.  A  sheet  can  be 
too  easily  removed,  and  often  will  not  be  replaced. 
Decide  on  a  uniform  size  of  sheet,  and  when  the  in- 
formation is  complete  have  the  loose  leaves  neatly  and 
securely  bound.  The  size  selected  for  the  pages  of 
the  book  will  depend  somewhat  on  the  dimensions  of 
the  individual  buildings,  and  on  the  scale  fb  be  used  for 
floor  plans.  A  scale  of  J  in.  =  1  ft.  is  desirable  for  all 
the  plans. 

A  long  narrow  building  can  be  divided  into  two  or 
more  sections  when  it  comes  to  making  the  floor  plans. 
These  sections  should  be  shown  on  the  block  plan,  and 
clearly  designated  by  letters  or  figures. 

Notes  and  Sketches — A  good  method  of  making  notes 
and  sketches  embodying  information  which  must  be  col- 
lected on  each  floor  of  the  factory  is  to  have  a  plan 
of  the  floor  on  which  this  could  be  marked  and 
sketched,  preliminary  to  representing  it  on  the  finished 
plan.  All  the  information  cannot  be  sketched  on  any 
one  plan  of  the  floor  under  consideration  without 
entailing  undue  confusion  in  the  notes.  To  do  this 
quickly  and  cheaply,  resort  is  had  to  the  hektograph. 
Hektograph  copies  can  be  quickly  and  cheaply  made 
and  afford  the  white  ground  on  which  to  make  sketches 
and  notes. 

The  number  of  hektograph  copies  of  the  floor  plans 
or  sections  into  which  a  floor  is  divided  will  depend  on 
the  nature  of  the  building  and  contents,  but  start  out 
with  enough  of  each.     You  will  need  one  plan  to  show 


the  floor  framing;  one  .for  marking  the  location  and 
size  of  machines;  one  for  position  and  size  of  shafting; 
one  for  steam-heating  pipes,  coils  and  radiators;  one 
for  sprinkler  pipes  and  heads;  one  for  vent  ducts;  one 
for  electric  wiring  and  lights;  one  for  plumbing  pipes 
and  fixtures,  etc.  Use  one  of  these  hektographed  plans 
for  each  class  of  information. 

In  preparing  hektograph  plans,  number  each  column, 
show  partitions,  and  location  of  all  windows,  doors,  loca- 
tion of  elevator,  etc.  These  features  will  serve  as  a 
basis  from  which  to  locate  the  other  items,  such  as 
machinery,  equipment,  etc.  Especially  convenient  in 
this  respect  are  the  numbered  columns.  Assign  each 
wall  and  interior  column  a  separate  number,  as  you 
might  on  a  steel  erection  plan.  Then  in  the  building, 
while  working  on  any  particular  floor  collecting  the 
notes,  tag  certain  columns  with  the  number  assigned  to 
them,  so  that  you  can  quickly  identify  locations  on  the 
floorwith  your  working  plan. 

The  Finished  Book — In  the  finished  book  of  data  there 
must  be  one  set  of  plans  devoted  to  framing  and  floor 
and  roof  construction  and  another  showing  the  loca- 
tion of  each  machine  on  the  floor.  By  using  different 
colored  inks  it  is  possible  to  combine  the  information 
relating  to  a  number  of  items  of  equipment  on  a  single 
set  of  floor  plans. 

Blueprints  are  not  suitable  for  this  work  because 
water  colors  and  colored  inks  cannot  be  used.  The 
drawings  on  which  the  completed  record  is  shown 
should  be  black-line  prints  on  a  good  quality  of  strong 
white  paper  which  will  take  water-coloring  satisfac- 
torily. 

The  black-line  prints  should  have  a  border  line  of 
uniform  dimensions  and  at  the  left  hand  side  of  the 
sheet  there  should  be  a  margin  outside  of  the  border 
line  to  allow  for  binding. 

The  illustration  herewith  shows  a  small  portion  of  a 
factory  floor  and  the  manner  of  indicating  the  position 
of  machine  tools  and  other  fixture.s  on  the  floor. 
Machine  tools  represented  in  plan  would  have  in  many 
cases  irregular  outlines,  but  it  is  sufficient  to  represent 
them  by  rectangles  of  suflficient  size  to  include  extreme 
plan  dimensions. 

After  all  machines  have  been  located  and  their  ap- 
proximate sizes  and  true  positions  shown  on  the  floor 
plans,  then,  starting  with  the  basement,  or  first  floor 
plan,  as  the  case  may  be,  number  each  machine  tool  or 
piece  of  mechanism  consecutively.  Continue  the  num- 
bering on  each  successive  floor  to  the  top  of  building. 

Obtain  from  the  factory  owner  the  name,  name  of 
maker,  maker's  number  (or  model  number),  and  the 
purchase  price  of  each  piece  of  machinery.  The  date 
of  its  purchase  is  also  important.  These  data  can  all 
be  recorded  in  a  list  on  tracings  of  the  size  adopted,  and 
black-line  prints  made  from  them. 

Data  on  machinery  are  the  only  data  in  the  inventory 
which  the  structural  engineer  is  in  no  position  to 
verify.  The  factory  owner's  books,  cancelled  checks, 
and  receipted  bills  should  be  all  the  evidence  necessary 
to  substantiate  the  reliability  of  this  schedule. 

On  the  floor  plan  showing  the  location  and  numbers 
of  the  machines  it  is  well  also  to  show  the  shafting 
which  is  located  in  that  particular  story  of  the  building. 
This  can  be  done  by  heavy  red  lines  on  which,  marked 
in  red  ink,  the  diameters  of  shafting  can  be  stated. 
On   the   same   floor  plan   locate    all    fixtures,    such    as 
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benches,  racks,  troughs,  shelves,-  lockers,  etc.  In  order 
that  such  fixtures  may  not  be  confused  with  the  ma- 
chinery draw  the  outlines  of  machines  in  solid  lines 
and  the  outlines  of  fixtures  in  dotted  lines  (see  illustra- 
tion on  p.  96).  Also  to  make  this  distinction  plainer, 
color  machines  and  fixtures  with  different  tints. 

Each  floor  plan  contains  three  separate  sets  of  num- 
bers applying  to  different  kinds  of  items.  The  columns 
are  numbered,  the  machines  are  numbered,  and  the 
fixtures  are  numbered.  In  order  that  these  numbers 
cannot  be  confused  enclose  column  numbers  in  small 
circles;  prefix  the  numbers  assigned  to  machines  by  the 
letter  "i\I" ;  and  prefix  the  numbers  assigned  to  fixtures 
by  "F." 

All  fixtures,  as  well  as  partitions,  stairs  and  minor 
structural  features,  must  be  fully  described,  and  the 
description  supplemented  by  drawings  whenever  neces- 
sary. These  descriptions  can  be  typewritten.  Use 
sheets  of  such  size  that  either  two  or  four  of  them  can 
be  blue-printed  on  a  -ingle  page. 

If  the  buildings  contain  a  number  of  partitions  it  is 
well  to  also  number  them  as  "P — 5,"  "P— 6,"  etc. 

It  is  not  especially  important  what  colors  are  selected 
to  represent  different  Materials  or  items  so  long  as 
the  plans  indicate  clearly  what  each  color  represent.^. 
For  instance,  yellow  is  appropriate  for  wood  shown 
in  cross-section;  gray  for  concrete;  red  for  brick;  and 
blue  or  green  for  shading  the  rectangles  which  repre- 
sent machines. 

Photographs  of  the  exterior  of  the  buildings  should 
be  8  in.  x  10  in.  in  size.  Enough  should  be  taken  to 
show,  if  possible,  each  side  of  each  building.  Under- 
neath the  photographs  state  in  lettering  which  building 
is  shown  and  give  the  approximate  location  from  which 
the  photograph  was  taken. 

Estimates  and  Costs — It  is  assumed  that  any  struc- 
tural engineer  worthy  of  that  title  is  a  careful,  accurate 
estimator;  fully  competent  to  prepare  a  reliable  esti- 
mate of  the  quantities  of  material  contained  in  any 
ordinary  structure   or  building. 

After  preparing  an  estimate  of  the  quantities  of 
material  of  the  various  classes  included  in  the  buildings, 
the  matter  of  costs  becomes  important.  There  are  sev- 
eral good  books  on  estimating  which  give  the  "cost" 
in  hours  of  labor  for  various  items  of  building  con- 
struction. Data  of  that  kind  are  quite  valuable  for  this 
purpose  since  it  is  an  easy  matter  to  find  the  hourly 
rate  charged  in  the  various  trades.  Any  dealer  in  build- 
ing supplies  can  furnish  data  as  to  costs  of  all  ordinary 
materials. 

As  to  the  cost  of  equipment  items,  such  as  plumbing, 
heating,  lighting,  ventilating,  sprinklers,  elevators,  etc., 
there  are  reasonably  close  methods  of  approximating 
the  costs  of  all  except  possibly  ventilating  equipment 
and  elevators.  Concerns  specializing  in  those  lines  can 
be  consulted. 

Of  great  importance  to  the  clearance  of  the  whole  is 
a  very  complete,  well-arranged  index.  In  the  index, 
under  the  heading  "Machines,"  or  "Machine  Tools,"  the 
entire  list  of  numbers  assigned  to  them  should  appear 
and  corresponding  to  each  number  should  be  the  pages 
on  which  the  item  is  shown  or  referred  to.  The  same 
applies  to  the  list  of  fixtures. 

On  the  first  page  of  the  book  it  is  well  for  the  struc- 
tural engineer  who  has  compiled  the  data  to  execute  a 


sworn  affadavit  as  to  their  careful  preparation  and  as 
to  their  verity.  In  any  such  affadavit  the  engineer 
should  state  any  reservations  which  may  be  necessary, 
such  as  the  description  and  cost  of  machinery  supplied 
by  the  factory  owner  or  by  his  employees. 

In  the  foregoing  it  has  been  the  intention  to  call 
attention  to  a  legitimate  field  for  structural  engineers, 
and  give  in  a  generalized  manner  suggestions  as  to 
methods  which  will  appeal  to  the  plant  owners.  Each 
individual  who  undertakes  work  of  this  kind  will  dis- 
cover for  himself  labor-saving  methods  of  acquiring 
and  recording  the  information,  and  if  he  continues  in 
such  work  for  any  length  of  time  he  will  soon  have  at 
hand  a  vast  amount  of  ready  information  as  to  costs 
which  will  prove  of  great  value  on  subsequent  work. 
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Losses  in  6-Inch  Butterfly  Valve  Varies 
Materially  with  Velocity 

By  W.  S.  Pardoe 

Professor  of  Hydraulic  Engineering,  University  of  Pennsylvania. 
Piiiladdphia 

ECENT  experiments  on  the  loss  of  head  in  a  6-in. 

butterfly   valve    indicate    that    the   value    of   K    in 

V- 
hf  ^  K  ^  is  not  constant  for  a  given  value  of  »  but 

varies  materially  with  the  velocity  in  the  pipe.  The 
valve  used  was  J  in.  thick  with  a  i-in.  shaft  as  pivot. 
The  angle  «  is  the  angle  between  the  valve  and  the  axis 
of  the  pipe. 


Volues  of  K  in  Hr=K-^ 
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LOSSES  OF  HEAD  IX  6-IN.   BUTTERFLY  VALVE 
Tests  show  that  K  varies  material  for  different  positions 
of  valve  represented  by  angle  #. 


The  exponential  expressions  for  the  lost  head  hf  are 
as  follows: 


Angle  $ 

0°  hf- 

10°  hf  = 

20°  hf=  0.0214V' 
30°  hf-  0.054V'-' 
40°  hf-  0.144r="'«' 


0.00405r  1  ' 
0007551"'" 

3.00 


0.45  V- »• 
LSOl""- 


70*  hf=  5.30V  •>' 
80°  hf-  30.65V> "» 

As  the  exponents  vary  from  2.00  except  in  the  case  of 
«  equal  20°  the  values  of  K  will  vary.  This  is  shown 
in  the  accompanying  curve.  The  values  at  3  ft.  per 
second  do  not  vary  materially  from  those  of  Weisbach, 
published  in  Merriman's  "Hydraulics." 
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North  Carolina  Top-Soil  Road 
Theory  and  Practice 

Top-Soil  Roads  and  Paved-Road  Subgrades 

Conditioned  to  Carry  Traffic 

Until  Slab  Is  Laid 

TOP-SOIL  road  construction,  rationally  developed,  is 
rapidly  giving  North  Carolina  a  system  of  improved 
highways  reaching  into  every  part  of  the  state.  These 
highways  .ire  in  good  condition  lU  months  of  the 
year;  they  r  re  economically  durable  for  a  traffic  of 
between  40C  and  800  vehicles  per  day;  they  cost  about 
$7,000  per  mile  to  construct;  they  are  maintained  for 
about  $400  per  mile  per  year,  and  by  resurfacing  at  a 
cost  of  about  $135  per  mile,  say  once  in  three  years, 
they  can  be  virtually  renewed.  When  at  last  the  traffic 
capacity  of  these  top-soil  roads  is  exceeded  at  some- 
where between  400  and  800  vehicles  per  day,  they  pro- 
vide remarkably  good  foundations  for  pavements  of  a 
hard-surface  type. 

Top-soil  roads  are  an  old  type  of  construction  in 
several  Southera  states.  They  have  been  constructed 
and  maintair.ed  with  all  degrees  of  perfection  but  the 
work  has  been  inferior  perhaps  more  often  than  good. 
This  has  been  particularly  true  of  maintenance.  Con- 
struction while  frequently  good  has  never  been  on  a 
rational  basis.  When  good  it  has  been  so  because  of 
a  fortuitous  combination  of  good  local  material  and  a 
builder  experienced,  or  especially  lucky,  in  selecting  and 
working  the  material.  If  good  the  roads  have  demon- 
strated their  ability  to  carry  a  moderate  traffic  nearly 
the  full  year  at  a  moderate  charge  for  construction  and 
maintenance.  Therefore,  as  employed  in  North  Caro- 
lina, the  top-soil  road  is  a  new  development  merely  in 
the  respect  that  certainty  of  good  quality  is  being 
sought  by  rational  construction  and  maintenance  and 
that  the  type  has  been  assigned  a  definite  economic 
position  in  a  balanced  road  system. 

In  North  Carolina  as  in  most  states  of  large  area 
and  comparatively  unimproved  highways,  the  problem 
of  road  improvement  has  been  to  provide  low-cost  trans- 
portation as  quickly  as  possible.  The  conditions,  briefly 
stated,  were:  A  law  had  been  enacted  providing  for  a 
system  of  state  highways  and  investing  control  of  the 
improvement  of  these  highways  in  a  state  highway 
commission  A  bond  issue  of  $50,000,000  for  highway 
improvement  had  been  voted  by  the  people  and  made 
available  by  the  state  legislature.  Behind  these  actions 
was  the  expectation  of  the  people  that  highway  im- 
provement would  be  realized  quickly  in  a  state-wide 
way. 

To  meet  the  expectation  of  immediate  results,  main- 
tenance of  existing  roads  was  undertaken  first.  A  state 
system  of  5,500  miles  was  taT<en  over  and  in  four 
months  was  put  under  intensive  patrol  maintenance. 
In  instances,  this  maintenance  amounted  to  a  substan- 
tial step  toward  reconstruction.  The  favorable  effects 
were  immediate.  Attention  was  then  turned  to  major 
improvement  by  new  construction.  The  economic  prin- 
ciple laid  do>'/n  for  new  construction  was  to  adapt  the 
road  structuie  to  the  traffic  conditions.  Therefore^  in 
the  industrial  districts  and  between  the  large  cities, 
paved  roads  were  planned;  in  the  farming  country  and 
between  small  towns  permanent  grades  and  structures, 
with  wearing  surfaces  of  selected  materials,  were 
planned,  and  in  more  remote  districts  it  was  planned  to 


widen  and  drain  the  mountain  trails  and  shape  them  up 
toward  permanent  grade  and  surfacing.  In  each  kind 
of  inferior  road  the  work  was  designed  to  be  a  step 
toward  a  final  hard-paved  structure.  Progressive  con- 
struction was  then  the  corollary  of  the  principle  of 
adapting  the  road  structure  to  the  traffic  conditions. 

In  the  classification  indicated,  top-soil  roads  are 
paved-road  subgrades  which  are  being  kept  in  condition 
—by  being  constructed  of  selected  materials  and  in- 
tensively maintained — to  carry  traffic  until  it  is  con- 
venient and  economical  to  put  on  the  pavement  slab. 
They  are  subgrade  highways.  As  constructed  they  are 
in  every  respect  a  paved  road  lacking  the  paving  slab. 
Location,  profiles,  dimensions,  road  bed,  signs,  drain- 
age structures  are  final  and  permanent  as  if  a  hard 
pavement  were  to  be  built.  The  top-soil  surfacing  is 
the  only  task  special  to  the  type  of  road.     The  cost  of 


STANDARD  TOP-SOIL  ROAD  SECTION 
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TYPICAL  TOP-SOIL  ROAD 

this  is  practically  only  the  cost  of  materials,  which  in 
$800  to  $900  per  mile,  since  the  labor  of  placing  is  not 
greatly  more  than  would  be  required  to  complete  the 
subgrade  for  hard  paving. 

Top-soil  is  a  disintegrated  granitic  rock  from  which 
the  fine  material  has  leached,  leaving  about  60  to  70 
per  cent  grit  and  40  to  30  per  cent  clayey  residue  not 
removed  by  leaching.  It  may  be  defined  as  a  natural 
sand-clay.  Besides  the  capacity  for  welding  together 
into  a  mass  of  great  hardness  and  strength,  top-soil  has 
the  excellent  qualities  that  it  does  not  change  volume 
with  change  of  moisture  content  and  that  its  capillarity 
is  very  low. 

Generally  top-soil  is  secured  from  tilled  fields,  but 
it  exists  in  other  places  where  natural  conditions  have 
induced  a  leaching  action.  Its  occurrence  in  tilled  fields 
is  common  of  course  because  leaching  has  been  acti- 
vated by  repeated  upturnings  of  the  .soil  in  cultivation. 
The  occurrence  is  in  spots  whore  leaching  has  been  most 
active  as  on  cultivated  side  hills.  Its  depth  is  usually 
6  to  8  in.  It  is  found  in  patches  widely  distributed  but 
scattered.  A  tilled  field  may  contain  several  patches 
of  top-soil  intermingled  with  areas  of  soil  of  the  :  ame 
origin  but  not  leached  or  partially  leached.  The  de- 
posits are  selected  by  visual  inspection  by  men  trained 
by  experience  to  tell  the  best  conditioned  material. 

Selection  of  top-soil  requires  to  be  put  on  a  rational 
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basis.  There  is  littie  difficulty  in  determining  the  most 
perfect  material  but  as  the  quality  shades  off  into  soil 
of  no  value  the  selection  by  inspection  is  more  difficult 
and  the  result  is  often  in  error.  Studies  are  now  in 
progress  by  the  Division  of  Tests  and  Inve.stigations 
to  develop  a  qualitative  field-test  for  top-soil.  It  ap- 
pears from  the  results  so  far  obtained  that  a  combina- 
tion slaking,  shrinkage  and  strength  test  may  be  found 
practicable  to  make  and  reasonably  determinative. 

Top-soil  packs  down  hard  under  traffic  and  assumes 
remarkable  strength  when  dry.  The  roads  fail  by  wear 
from  the  surface.  Until  recently,  attempts  to  hold  the 
surface  by  bituminous  treatment  have  not  succeeded. 
The  light  oils  lack  the  binding  qualities  needed  and  the 
heavy  oils  form  a  mat  which  peels  off.  Experimental 
construction  undertaken  last  year  and  being  continued 
this  year,  indicates  a  possibility  of  developing  a  bitu- 
minous covering  which  will  stay  put.  The  process  is 
to  surface-scarify  the  old  top-soil  and  then  roll  into  it 
a  single  layer  of  broken  stone  about  2  in.  in  size.  On 
this  is  spread  enough  top-soil  to  fill  in  the  stone  and 
slightly  cover  it.  When  the  top-soil  carpet  has  been 
worked  by  traffic  well  into  the  stone  the  surface  is  given 
a  good  dose  of  heavy  oil.  The  stone  furnishes  an 
anchorage  for  the  oil  and  it  clings  and  wears  remark- 
ably well. 

Maintenance  is  an  essential  factor  in  top-soil  road 
theory  and  practice  in  North  Carolina.  Methods  and 
equipment  are  ordinary.  Dragging  is  the  usual  process. 
But  it  is  essential  that  the  maintenance  shall  be  con- 
stant and  conscientious.  Faults  must  be  remedied  when 
they  begin  to  show.  Besides  the  rutting,  which  is  char- 
acteristic of  all  earth  type  roads,  corrugation  and  dust- 
ing are  the  principal  surface  effects  of  travel.  Dry 
dragging  has  been  found  the  best  remedy  for  corruga- 
tion. Du.st  laying  applications  have  the  same  action 
and  efficiency,  about,  as  on  the  more  familiar  gravel 
roads  of  the  North.  With  the  full  perfection  of  a 
method  of  oil  treatment  as  de.scribed  in  a  preceding 
paragraph,  the  dusting  problem  will  be  solved. 


German  Technical  Journals  and  High 
Printing  Costs 

High  printing  costs  are  having  a  seriously  restrictive 
effect  on  the  publication  of  technical  and  scientific 
periodicals  in  Germany,  according  to  a  note  in  the  April 
26  issue  of  V  D  I  Nachrichten,  the  news  edition  of 
the  Zeitschrift  des  Vereines  deutcher  Ingenieure. 
The  figures  in  the  case  stands  thus:  Paper  costs  have 
risen  from  the  1914-1916  price  of  0.38  M  per  kg.  to 
20  M  per  kg.;  but  the  present  price,  which  is  about 
sixty  times  the  pre-war  price,  applies  to  a  lower  grade 
of  paper,  and  for  equal  grades  the  ratio  would  be  about 
100.  Composing  and  press-room  costs  have  multiplied 
by  nearly  thirty  times.  The  cost  in  both  instances  rose 
only  gradually  up  to  the  beginning  of  1920,  reaching 
three  to  five  times  the  pre-war  figures;  then  a  very 
rapid  rise  set  in,  culminating  in  the  summer  of  1920, 
after  which  there  was  a  stationary  or  slightly  receding 
period,  until  in  the  fall  of  1921  a  new  rise  set  in,  at 
greatly  intensified  rate,  the  cost  having  more  than 
tripled  since  that  time.  In  the  meantime,  says  the  note. 
the  subscription  price  of  the  journal  has  increased  only 
fivefold.  Considerably  increased  subscription  prices 
are  in  prospect,  and  in  addition  the  note  forecasts  in- 
creased rigor  of  selection  of  matter  accepted  for  pub- 
lication. 


Large  Concrete  Floating  Dry  Dock 
Recently  Launched  at  Triest 

ONE  of  the  largest  reinforced-concrete  dry  docks 
recently  completed  has  just  been  launched  in  Tri- 
est on  the  Adriatic  Sea.  The  dock  is  designed  for  use 
by  the  port  of  Triest  and  for  ships  in  the  Adriatic  Sea 
service  only.  The  dock  will  accommodate  vessels  up  to 
2,000  tons  displacement. 

The  principal  dimensions  of  the  dock  are  as  follows: 

Feet 


Lrcnpth  of  hull 

Total  length,  including  corbsb. 

Interior   width    

Useful   width    

Out-to-out  width   

Interior    height    

Total    height     

Maximum  draft   


171 
210 

49 

44 

69 

23 

34 

16.4 


The  steel  framing  of  the  dock  is  composed  of  U-shape 
sections  built  up  of  latticed  girders  and  set  transversely 
3.35  ft.  on  centers,  there  being  fifty  such  sections. 
They  are  tied  together  at  the  top 
and  bottom  along  the  floor  of  the 
dock  and  at  the  exterior  and  mid- 
point of  the  vertical  walls.  The 
hulk  is  divided  into  si.x  watertight 
compartments  by  a  longitudinal 
partition  and  by  two  transverse 
partitions.  Each  of  the  two  lateral 
caissons  is  equally  divided  into 
three  compartments  by  two  ver- 
tical walls. 

The  floor  of  the  dock  is  length- 
ened by  two  corbels  20.88  ft.   in 
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These  steel  U-shape  sections  were  built  up  of  medium  steel 
shapes  spaced  on  3.35-ft.  centers.  The  odd-foot  dimensions 
shown  are  due  to  reduction  from  meters  to  feet. 

length  which  extend  the  useful  length  of  the  dock  and 
facilitate  receipt  and  delivery  of  material.  Each  of  the 
two  lateral  caissons  is  9.84  ft.  wide. 

Caissons  are  dewatered  for  floating  the  dock  by 
three  centrifugal  pumps  placed  in  the  lower  compart- 
ments of  lateral  caissons.  Water  is  discharged  through 
pipes  into  a  longitudinal  trench  running  the  entire 
length  of  the  dock  in  the  center.  Electric  motors  oper- 
ate the  pumps  and  are  set  in  the  upper  compartments 
of  the  lateral  caissons  being  connected  to  the  pumps 
by  vertical  shafts. 

The  total  volume  of  concrete  used  in  the  dock  ap- 
proximated 575  cu.m.  This  volume  corresponded  to  a 
total  thickness  of  concrete  over  the  steel  of  2.5  ft.  The 
weight  of  the  dock,  including  its  machinery,  is  1,700 
tons.    The  dock  is  equipped  with  four  three-ton  cranes. 

The  impermeability  of  the  concrete  surface  was  ef- 
fected merely  by  troweling  over  the  entire  surface  with 
a  cement  mortar  of  a  mixture  of  one  part  of  cement  to 
three  of  sand.  This  cement  mortar  was  laid  to  a  thick- 
ness of  15  mm. 

Material  contained  in  this  article  was  taken  from  a 
recent  issue  of  Le  Genie  Civil. 
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The  Value  of  Geodetic  Control  in  City  Survey  Work 

One  Triangulation  Should  Serve  Most  Exacting  Demands— Accuracy  and  Permanence  Invaluable- 
Survey  Standards  That  Should  Be  Maintained 


By  Hugh  C.  Mitchell 

Matlieniatician,  Division  of  Geodesy,  U.  S.  Coast  and 
Oeodetic  Survey.  Washington,  D.  C. 


RESULTS  of  a  questionnaire  circulated  some  months 
ago  among  city  engineers  by  the  U.  S.  Coast  and 
Geodetic  Survey  indciate  that  few  engineers  are  using 
either  geodetic  methods  or  control  in  city  survey  work. 
Total  replies  to  the  questionnaire  numbered  216. 
Twenty  engineers  stated  that  they  were  using  geodetic 
methods  and  twenty-four  that  they  were  using  geodetic 
control.  The  control  used  consisted  usually  of  precise- 
level  bench  marks  established  by  one  of  the  federal 
surveys.  A  few  engineers  had  made  use  of  precise 
triangulation  control. 

An  appreciation  of  the  accuracy  attained  through  the 
use  of  geodetic  methods  and  control  elicited  from  sev- 
eral engineers  strong  endorsements  of  its  use,  and 
from'  others  came  simply  expressions  of  a  need  for 
more  accurate  and  standard  methods  in  making  city 
surveys. 

The  need  for  greater  permanency  in  the  engineer- 
ing personnel  was  indicated  in  a  number  of  ways  by 
the  replies  from  various  engineers.  Rapidly-shifting 
personnel  is  a  strong  argument  for  standardization  of 
survey  methods.  If  surveys  were  standardized,  how 
easily  the  incoming  engineer  could  take  hold  of  his 
work,  and  how  great  would  be  the  saving  to  the  tax- 
payer, both  through  having  full  and  efficient  service 
on  the  part  of  an  important  public  official  and  through 
the  possession  of  accurate  data  for  its  engineering  and 
surety  work. 

In  one  town,  having  a  population  of  some  16,000,  the 
questionnaire  was  delivered  to  the  chairman  of  the  com- 
mittee on  streets  who  returned  it  with  the  note  that 
"we  do  not  employ  an  engineer  regularly.  This  was 
delivered  at  my  house  and  of  course  is  nearly  all  latin 
to  me  but  nevertheless  deserves  acknowledgment."  It 
will  be  a  busy  engineer  who  eventually  takes  up  the 
work  of  a  city  which  has  attained  the  size  of  this  one 
and  has  no  definite  engineering  service. 

Two  general  conclusions  may  be  drawn  from  the  great 
variety  of  answers  received  to  the  questionnaire.  One 
is  that  there  exist  now  no  exact  and  adequate  standards 
of  accuracy  in  city  survey  work,  and  the  other  is  the 
emphatic  need  of  such  standards.  It  is  the  belief  of 
the  writer  that  through  standardization  of  instruments 
and  utilization  of  geodetic  methods  and  control  will 
come  accuracy  and  economy,  not  only  in  city  but  in  all 
survey  work. 

Realization  of  the  need  for  accurate  control  for  city 
work  will  doubtless  lead  the  engineer  to  ask:  "Of  what 
use  to  me  are  geodetic  methods  and  control?  What 
constitutes  acceptable  geodetic  control?  How  am  I  to 
obtain  it? 

While  geodetic  control  may  be  used  for  cadastral, 
topographic  and  underground  survey.s,  as  well  as  for 
other  surveys  of  special  character,  its  value  is  greatest 
where  greatest  accuracy  is  required.  In  most  cities 
this  is  probably  in  connection  with  cadastral  surveys. 
For  a  small  scale  topographic  survey  of  a  city  or  even 


for  a  large-scale  map  of  a  small  area,  the  ordinary 
methods  of  plane  surveying  will  usually  prove  suffi- 
ciently accurate.  But  as  the  area  is  extended  and  the 
accuracy  required  is  increased  more  precise  methods 
are  demanded,  until  finally  the  methods  and  formulas 
of  geodetic  surveying  are  required.  Slowly  the  larger 
cities  of  our  country  are  coming  to  realize  this  fact, 
but  it  is  proving  a  difficult  matter  to  get  away  from 
the  old  rule  of  letting  the  immediate  purpose  of  the 
survey  determine  the  accuracy  required.  But  why  make 
a  rough  survey  of  a  region,  when  in  a  few  days  or  a 
few  months  a  precise  survey,  needed  for  some  other 
purpose,  will  be  made?  Why  not  make  the  complete  and 
precise  survey  in  the  first  place  and  use  it  for  all  pur- 
poses? If  reasons  why  this  is  not  feasible  exist,  why 
not  at  least  execute  the  control,  and  make  it  of  such 
character  as  will  serve  all  surveys?  If  triangulation  is 
executed  of  sufficient  accuracy  to  serve  as  control  for 
cadastral  surveys  it  will  generally  be  suitable  as  con- 
trol for  all  surveys.  The  character  of  the  instruments 
needed  for  precise  triangulation,  the  unique  profes- 
sional training  required  for  its  execution  as  well  as 
for  least-squares  adjustment,  without  which  final  re- 
sults may  not  be  had:  all  dictate  that  but  one  triangular 
tion  of  a  city  should  he  made,  and  that  should  be  of  an 
accuracy  which  will  serve  the  most  exacting  demands. 

The  value  of  geodetic  methods  and  control  in  city 
survey  work  may  be  grouped  under  two  general  heads: 
Accuracy  and  permanency  of  results. 

Accuracy — The  triangulation  of  Greater  New  York 
(1903-8)  had  an  accuracy  of  1  part  in  25,000  for 
length  of  line.  This  was  the  accuracy  sought;  had  a 
greater  accuracy  been  desired  at  that  time,  it  could 
probably  have  been  obtained.  Subsequent  triangulation 
work  has  shown  that  greater  accuracy  should  have 
been  sought.  The  methods  of  triangulation  surveying 
have  now  been  so  standardized  that  it  is  possible  to  ob- 
tain any  reasonable  specified  iu-cunicy.  Traverse  may  be 
run  with  nearly  the  same  linear  accuracy  as  the 
triangulation  base  line,  but  triangulation  is  required  to 
control  a  traverse  survey,  to  prevent  an  accumulation  of 
errors  in  azimuth,  which  produce  errors  in  position. 

It  is  true  also  of  the  level  survey  that  where  accuracy 
is  required  in  the  survey  over  a  large  area,  the  use  of 
geodetic  instruments  and  methods  will  prevent  the 
accumulation  of  errors  which  ordinary  methods  might 
permit. 

Permanency — There  is  but  one  point  at  the  intersec- 
tion of  any  given  parallel  and  any  given  meridian  on 
a  specified  datum.  A  survey  point,  if  determined  on  a 
standard  geodetic  datum,  has  as  witness  marks  all  the 
other  survey  points  whose  positions  are  known  on  that 
datum.  Thus  in  the  case  of  the  triangulations  of  Cin- 
cinnati and  of  New  York  City,  both  of  which  are  con- 
nected directly  to  the  great  triangulation  net  of  the 
United  States,   each  point    in  the  city   survey   has   as 
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witness   marks — the   20,000-odd   triangulation    stations 
of  that  net. 

A  small  charge  of  dynamite  or  an  ill-considered  ex- 
cavation may  dastioy  a  monument  but  the  point  it 
occupied  can  readily  be  re-determined  from  other 
triangulation  stations  of  the  same  system.  It  may  in- 
terest the  engineer  to  look  at  a  simple  example  of  how 
destroyed  stations  are  re-established.  In  the  Coast  and 
Geodetic  Survey,  where  triangulation  starts  from  an 
arc  already  in  existence,  it  is  the  practice  always  to 
recover  three  stations  of  the  older  work,  usually  a 
triangle,  and  by  re-observing  the  angles  of  this  triangle, 
prove  the  recovery  of  the  original  stations.  Three  such 
stations,  forming  a  triangle,  were  recovered  some  years 
ago  at  the  junction  of  a  new  arc  of  precise  triangula- 
tion with  one  which  had  been  executed  some  four 
years  earlier.  Two  of  the  angles  of  the  triangle  were 
re-measured  with  standard  accuracy,  the  third  was 
concluded.  The  triangle  was  solved  using  the  new 
observations,  and  the  results  being  compared  with  the 
original  lengths  of  sides  gave  discrepancies  which 
amounted  in  proportional  parts  to  1  in  434,000  and  1  in 
868.000. 

Standards  for  the  Stirvey — As  a  rule  no  general  sur- 
vey calls  for  greater  accuracy  than  does  the  cadastral 
survey,  which  requires  an  accuracy  which  should  be  a 
function  of  the  future  reasonable  value  of  the  prop- 
erty surveyed.  If  geodetic  control  is  executed  which 
will  serve  the  needs  of  the  cadastral  survey,  the  con- 
trol demands  of  all  surveys  will  be  met.  In  New  York 
City  an  accuracy  in  triangulation  approaching  1  part 
in  100,000  is  now  believed  desirable.  Cities  of  the 
second  class  would  probably  require  triangulation  of 
an  accuracy  around  1  part  in  50,000,  while  other  cities 
for  which  a  geodetic  survey  might  be  proposed  would 
find  1  part  in  25,000  satisfactory. 

Specifications  for  the  Survey — The  triangulation 
should  be  controlled  by  at  least  two  base  lines:  a  line 
brought  in  from  the  triangulation  net  of  the  country, 
and  a  measured  line.  These  two  lines  should  be  so 
situated  as  to  include  the  major  portion  of  the  tri- 
angulation between  them.  It  should  be  possible  to 
compute  any  line  of  the  triangulation  from  at  least  two 
bases,  thus  making  it  possible  to  determine  its  accuracy. 
The  bases  measured  should  have  an  accuracy  of  at  least 
1  part  in  500,000.  This  accuracy  can  be  obtained  by 
ordinary  base  line  methods,  using  invar  tapes,  which 
must  be  standardized  immediately  before  and  after  the 
measurement  of  the  base  line  or  lines.  The  tapes  must 
be  used  on  the  base  in  exactly  the  same  manner  as  they 
were  used  in  the  standardization;  that  is,  same  tension, 
number  of  supports,  etc.  A  base  line  can  be  measured 
with  the  required  accuracy  on  any  grade  up  to  10  per 
cent,  and  a  small  creek  or  guUey,  if  less  than  one  tape 
length  (50  meters)  in  width  will  offer  no  obstacle  to 
the  measurement. 

An  angle  may  be  introduced  into  a  measured  base 
line  if  proper  care  is  had  in  measuring  the  angle. 
Offsets  are  sometimes  required;  they  should  be  meas- 
ured from  one  line  projected  through  for  the  entire 
length  of  the  base.  It  seldom  will  be  feasible  to  occupy 
with  a  theodolite  the  ends  of  the  measured  line,  but 
signals  must  be  placed  close  by  for  that  purpose.  If 
the  measured  line  and  the  line  connecting  the  triangula- 
tion signals  are  made  sides  of  a  very  flat  quadrilateral 
in  which  all  the  angles  are  measured,  the  transfer  of 


length  will  be  made  with  no  appreciable  loss  of  ac- 
curacy. Lengths  should  be  carried  ahead  through  over- 
lapping quadrilaterals. 

Accuracy  of  Triangulation — The  accuracy  of  the 
triangulation  is  determined  by  three  main  factors:  the 
frequency  and  accuracy  of  the  base  lines;  the  shape 
of  the  figures  through  which  the  lengths  are  carried; 
and  the  quality  of  the  observations  of  horizontal  angles. 
The  shape  of  the  figures  will  determine  where  bases 
should  be  inserted  to  maintain  a  desired  accuracy. 

For  an  accuracy  of  1  part  in  25,000,  which  is  the 
minimum  standard  for  the  precise  triangulation  of  the 
federal  survey,  the  angles  are  measured  with  16  posi- 
tions of  a  direction  instrument  reading  to  one  or  two 
seconds,  or  if  a  repeating  theodolite  of  proper  size  is 
used  (10-in.  circle  read  by  verniers  3  sec.  to  5  sec.  of 
arc),  then  five  sets  are  taken  on  each  angle.  A  set 
consists  of  six  measures  of  the  angle  with  the  telescope 
direct,  and  six  of  its  explement,  telescope  reversed. 
The  only  condition  introduced  is  that  the  horizon  be 
closed. 

Triangulation  of  this  accuracy  exceeds  the  require- 
ments for  the  control  of  a  topographic  survey  on  a 
scale  of  200  ft.  to  the  inch,  a  scale  which  is  considered 
desirable  for  general  city  planning.  On  an  under- 
ground survey,  if  mapped  40  ft.  to  the  inch,  the  plot- 
ting unit  of  one-eightieth  inch  represents  J  ft.  on  the 
ground,  and  if  the  triangulation  stations  are  two  miles 
apart,  the  possible  error  in  that  distance  will  be  0.4  ft. 
or  0.01  in.  on  scale. 

Fir  the  topographic  survey  the  traverse  need  be  only 
of  an  accuracy  and  a  frequency  which  the  scale  of  the 
map  dictates,  though  even  for  traverse  it  may  be  found 
economical  to  execute  only  the  most  accurate  type  and 
use  it  for  all  dependent  surveys.  If  this  can  not  be 
done  the  topographic  map  will  require  traverses  everj' 
half  mile,  with  stations  placed  every  1,000  ft.,  and  an 
accuracy  of  1  part  in  5,000  to  10,000. 

The  cadastral  survey  requires  traverse  of  the  same 
accuracy  as  the  triangulation  and  should  determine  sta- 
tions at  every  street  intersection.  The  cadastral  marks 
should  be  placed  within  the  protection  of  the  cui-b,  in 
such  position  as  to  be  reasonably  safe  from  destruction 
in  the  construction  of  buildings  or  of  streets.  Since  the 
traverse  stations  are  to  be  considered  temporary,  the 
cadastral  points  must  be  susceptible  of  occupation  with 
an  instrument  and  contiguous  ones  must  be  intervisible. 

Least-Squares  Adjustment — In  computing  the  tri- 
angulation it  must  be  remembered  that  while  values  for 
lengths  and  angles  may  be  obtained  which  will  satisfy 
the  demands  of  such  surveys  as  the  topographic,  the 
most  probable  values  for  those  quantities  and  the  ones 
which  are  to  be  considered  final  can  be  obtained  only 
through  a  least-squares  adjustment.  In  a  cadastral  sur- 
vey this  is  a  most  essential  operation. 

Marking  Stations — While  a  triangulation  station,  if 
destroyed,  can  be  replaced,  one  must  not  overlook  the 
fact  that  such  replacement  is  necessarily  an  expensive 
operation,  and  the  station  should  therefore  be  preserved, 
as  far  as  can  economically  be  done,  by  physical  marks. 
A  sufficient  number  of  stations  should  be  established 
in  open  ground  to  render  it  unnecessary  to  carry  a  new 
triangulation  more  than  two  or  three  triangles  to  re- 
place lost  stations.  The  ground  mark  for  such  a  station 
should  be  monumental  in  character,  and  the  ground  it 
occupies  should  be  owned  in  fee  by  the  city. 
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Precise  Levels—The  precise  levels  can  best  be  run 
using  the  type  of  level  which  two  decades  of  use  in  the 
U.  S.  Coast  and  Geodetic  Survey  have  proved  most 
satisfactory.  Its  essential  qualities  are:  (1)  That  the 
observer  is  able  to  hold  the  bubble  in  the  middle  of  its 
tube  while  he  reads  three  lines  of  the  diaphragm  as 
seen  projected  against  the  level  rod;  (2)  constancy  of 
temperature  conditions  in  the  instrument  through  the 
use  of  invar;  (3)  control  over  the  adjustment;  and  (4) 
the  determination  of  the  collimation  error.  Invar,  which 
has  a  very  small  coefficient  of  expansion,  is  also  used 
for  rod  faces.  The  use  of  a  target  in  leveling  is  to 
be  avoided,  except  where  the  width  of  a  river  crossing 
makes  one  necessary.  Even  where  a  wj'e  level  is  used, 
the  writer  believes  that  the  use  of  self-reading  rods  of 
standardized  length,  equalizing  the  lengths  of  foresights 
and  backsights  as  each  station,  and  the  reading  of  three 
wires  on  the  rod,  will  tend  to  give  both  increased  speed 
and  accuracy. 

Bench  Marks — A  splendid  arrangement  of  bench 
marks  is  to  place  them  in  pairs,  as  was  done  in  the 
survey  of  Cincinnati.  The  two  marks  of  a  pair  should 
be  placed  close  enough  together  to  be  connected  in  one 
or  two  set-ups  of  the  level  instrument,  yet  so  placed  as 
not  to  be  subject  to  the  same  destroying  agencies. 
Where  marks  are  placed  on  buildings,  only  such  build- 
ings as  are  apt  to  remain  a  long  time,  and  such  parts 
of  those  buildings  as  will  not  be  affected  by  ordinary 
remodeling,  should  be  used.  Ground  marks  should  be 
protected  against  traffic,  vandalism  and  frost. 

The  criterion  for  precise  levels  is  an  agreement  be- 
tween two  runnings  over  a  section  between  bench  marks 
on  4  mm.  times  the  square  root  of  the  length  of  the 
section  in  kilometers  (or  0.017  feet  times  the  square 
root  of  the  length  of  the  section  in  miles).  The  two 
runnings  of  a  section  are  made  in  different  directions 
and  on  different  days. 


Advisory  Committee  on  Treasury  Water  Standards 

An  advisory  committee  on  official  standards  for  water 
supplies  on  railway  trains  and  on  vessels  engaged  in 
interstate  commerce  has  been  created  by  the  Public 
Health  Service  and  is  announced  in  detail  in  Public 
Health  Reports  for  June  16,  1922.  The  function  of  the 
committee  is  "to  review  the  present  Treasuiy  Depart- 
ment's standard  for  drinking  water  on  interstate  com- 
mon carriers  and  to  recommend  a  standard,  or  standards, 
based  on  recommended  specific  methods  of  laboratory 
analysis  and  field  surveys,  which  will  be  applicable  to  all 
classes  of  water  supplies  coming  within  the  supervision 
of  the  interstate  quarantine  regulations  of  the  United 
States."  The  committee  numbers  42  members,  including 
Dr.  A.  J.  McLaughlin,  assistant  surgeon-general  as 
chairman,  and  five  others  connected  with  the  United 
States  Public  Health  Sei-vice,  among  which  are  two  as- 
sociate sanitary  engineers.  The  Department  of  Agricul- 
ture, Commerce,  Interior,  Navy,  and  War  each  has  a 
representative  on  the  committee.  Eleven  scientific  as- 
sociations are  represented  by  one  member  each.  These 
include  the  American  Society  of  Civil  Engineers,  Amer- 
ican Public  Health  Association,  American  Water  Work.s 
Association,  American  Chemical  Society,  and  the  Society 
of  American  Bacteriologists,  and  there  are  nineteen 
"sanitarians"  on  the  committee.  Among  these  are  some 
of  the  most  noted  engineers,  chemists,  and  bacteriolo- 
gists in  the  country,  including  men  in  private  practice. 


Proposed  Road  on  Mexican  Border 
Would  Involve  Treaty 

"In  the  southeast  corner  of  California  a  chain  of 
sand-hills  50  miles  long  and  7  miles  wide  constitutes  a 
barrier  to  the  construction  of  an  adequate  interstate 
highway  connecting  El  Centro  and  Yuma,  Ariz.,"  ac- 
cording to  a  bulletin  issued  by  the  California  highway 
commission.  "The  hills  are  constantly  on  the  move  and 
during  one  of  the  high  winds  which  are  prevalent  at 
certain  seasons  of  the  year  would  bury  past  econom- 
ical reclamation  any  permanent  t.vpe  of  paved  highway. 
At  the  present  time  the  sand-hills  are  bridged  by  a 
plank  road  built  in  sections  which  can  be  moved  or 
abandoned  to  accommodate  the  drift  of  the  sand."  The 
construction  of  this  road  was  described  in  Engineering 
News-Record,  July  29,  1916,  p.  131. 

With  the  co-operation  of  Mexican  officials  from  Lower 
California,  the  bulletin  continues,  the  California  com- 
mission made  a  reconnoissance  survey  and  found  that 
the  sand-hills  end  a  short  distance  south  of  the  inter- 
national line  and  that  the  drift  is  all  northward,  so  that 


A  RO.\D  THROUGH  THE  SILT  OP  THE  COLORADO  VALLEY 

a  road  located  on  the  Mexican  side  for  about  14  miles 
would  entirely  escape  the  sand  menace.  Before  such  a 
road  could  be  built,  an  international  treaty  would  have 
to  be  negotiated  and  arrangement  would  also  have  to  be 
made  for  special  financing  as  funds  now  available  could 
not  be  expended  outside  the  state  boundaries.  State 
legal  "uthorities  have  advised  the  highway  commission 
however,  that  funds  for  the  construction  of  a  14-mile 
section  of  highway  through  Mexican  territory  could  be 
had  by  special  act  of  the  state  legislature  and  that 
motor  vehicle  department  funds  could  be  used  for  the 
maintenance  of  such  a  highway  providing  treaty  ar- 
rangements are  made  with  Mexico  neutralizing  the 
highway  zone  and  vesting  the  control  of  the  highway 
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construction  and  maintenance  in  the  California  high- 
way commission.  Mexican  officials  are  believed  to  be 
friendly  to  the  plan. 

As  an  example  of  the  kind  of  country  through  which 
such  a  road  must  go  the  accompanying  view  is  given. 
This  was  taken  last  year  by  a  member  of  the  staff  of 
Engineering  News-Record  in  Mexico,  about  ten  miles 
south  of  the  line  at  Calexico  and  is  remembered  by  him 
as  the  worst  piece  of  road  on  the  continent. 


Anchored  Bulkheads  Across  Slips 
on  Chicago  River 

Fill  in  Large  SIip.s  To  Be  Retained  by  Bulkheads 

in  Deep  Water  at  Dock  Line  and  Tied 

to  Pile-Bent  Anchorage 

IN  PREPARING  to  fill  several  old  slips  opening 
from  the  Chicago  River  and  Lake  Michigan  the  Illi- 
nois Central  R.R.  was  faced  with  the  necessity  of  pro- 
viding some  form  of  anchorage  for  the  bulkheads  which 
will  close  the  mouths  of  the  slips,  since  there  is  no  solid 
ground  behind  them  to  which  anchors  could  be  fastened. 
The  maximum  height  of  fill  will  be  about  32  ft.  and  the 
i.lips  are  144  to  186  ft.  in  width.  The  bulkhead  con- 
struction consists  of  a  single  line  of  Wakefield  triple- 
lap  wood  sheet  piling  and  an  outside  row  of  round  piles 
spaced  4  ft.  c.  to  c,  with  three  lines  of  waling  timbers 
between  the  piles  and  sheeting  and  two  on  the  outside 
of  the  piles,  as  shown  in  Fig.  1. 

Across  each  slip  will  be  placed  two  rows  of  piles  for 
the  anchorage,  with  anchor  timbers  behind  the  piles 
and  with  an  inclined  brace  pile  to  each  vertical  pile, 
as  shown.  The  head  of  each  pile  in  the  first  row  will 
be  tied  to  the  foot  of  the  corresponding  pile  in  the 
second  row  by  a  13-in.  loop-end  rod.  The  upper  end 
of  this  rod  will  be  attached  to  a  stirrup  or  yoke  around 
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the  heads  of  both  vertical  and  brace  piles  and  the  lower 
end  will  be  attached  to  a  threaded  rod  passed  through 
the  rear  pile.  The  minimum  penetration  is  to  be  15  ft. 
for  vertical  piles  and  20  ft.  for  brace  piles.  Details 
of  construction  are  shown  in  Fig.  2. 

Through  each  bulkhead  pile  will  extend  a  2-in.  tie-rod 
with  a  button-head  and  bearing  on  a  i-in.  plate  8  x  8  in. 
The  rear  end  of  the  rod  will  be  held  by  a  nut  and 
washer  at  the  back  of  the  waling  timber  on  the  first  row 
of  anchor  piles.  Other  tie-rods,  Is-in.  in  diameter, 
with  both  ends  threaded,  will  connect  the  two  rows  of 
braced  piles.  In  order  to  prevent  undue  pressure,  the 
filling  for  a  distance  of  60  ft.  back  from  the  face  of 
the  bulkhead  will  be  made  of  stable  material.  This 
will  also  enable  the  anchor  bents  to  be  relied  upon  as 
deadmen  embedded  in  the  fill.  No  cinders  or  lime  are 
to  be  used  within  175  ft.  of  the  bulkhead,  as  these 
materials  might  result  in  excessively  rapid  corrosion  of 
the  steel  rods. 

It  is  estimated  that  this  bulkhead  will  cost  consider- 
ably less  than  the  usual  construction  consisting  of  a 
double  row  of  piles  with  rock  filling  between  them. 
Further,  since  it  is  probable  that  the  railway  company 
will  erect  buildings  along  the  wn'^er  front,  the  rock 
filling  of  such  a  bulkhead  would  interfere  witn  future 
foundation  work.  This  filling  of  the  slips  is  a  prelim- 
inary step  in  the  large  scheme  of  railway  terminal  de- 
velopment at  Chicago  by  the  Illinois  Central  R.R.  The 
bulkhead  design  was  prepared  by  C.  H.  Mottier,  office 
engineer,  under  the  direction  of  D.  J.  Brumley,  chief 
engineer  of  Chicago  terminal  improvements,  Illinois 
Central  R.R. 


Limitations  of  Land  Drainage  by  Wells 

Land  drainage  by  wells  driven  through  impermeable 
strata  to  porous  soil  or  open  rock,  as  practiced  to  some 
extent  in  the  central  states  and  in  Florida,  is  of  limited 
efficiency  and  relatively  high  cost,  according  to  a  state- 
ment of  the  U.  S.  Bureau  of  Public  Roads.  Of  73  wells 
investijs'ated  in  the  north-central  states  42  w'ere  con- 
sidered unsatisfactory,  23  of  doubtful  value  and  only 
eight  satisfactory.  Of  wells  carefully  located  and 
driven  to  porous  limestone  about  75  per  cent  have 
proved  successful.  The  cost  of  drainage  by  wells  has 
ranged  from  $90  to  $200  per  acre  drained,  indicating 
the  average  for  outlets  in  organized  drainage  districts. 
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Return-Flow  Water  From  Irrigation  Developments 

About  50  per  Cent  of  Water  Diverted  Is  Source  of  Return  Flow— Statistics  of  Colorado  Valleys 
Indicate  1  Acre-Foot  per  Acre  Recoverable,  Maximum  in  Summer  and  Fall 

By  R.  I.  Meeker 

Irrigation  Engineer,  Denver,  Colo. 


SINCE  a  surprisingly  small  amount  of  water  is  con- 
sumed or  needed  compared  with  the  quantities 
diverted,  any  salvage  or  return  that  can  be  made 
extends  by  that  much  valuable  contiguous  territory. 
The  increasing  volume  of  return  flow  or  seepage  water 
from  irrigation,  the  growing  importance  of  such  waters 
in  an  economic  way,  their  relation  to  volumes  diverted 
and  acreage  irrigated  and  the  dearth  of  recent  data 
in  current  engineering  literature  have  prompted  this 
article.  It  is  hoped  that  its  publication  will  induce  the 
compilation  and  publication  by  engineers  of  facts  and 
a  discussion  of  similar  data  coming  under  their  ob- 
servation in  other  irrigated  areas.  Advances  of  a 
10-year  period  in  irrigation  history  and  the  engineering 
world  generally  are  so  great  that  there  is  a  lag  between 
accomplishment  and  the  dissemination  of  recorded 
progress. 

Application  of  water  to  land  in  the  arid  states  has 
wrought  wide  changes  in  river  flow  in  the  irrigated 
areas.  It  is  common  history  in  the  older  irrigated  val- 
leys that  natural  stream  flow,  after  heavy  depletion  or 
reduction  by  canal  diversions  for  irrigation,  increases 
in  volume  through  the  irrigated  areas;  also  that  dry 
tributary  channels  frequently  become  live  streams  and 
low-lying  areas  waterlogged  and  swampy.  The  explana- 
tion is  summed  up  in  four  words  "return  water  from 
irrigation."  Further  tar^lole  evidence  of  increase  is 
found  in  a  constantly  enlarged  acreage  watered  under 
old  ditches  and  from  junior  ditches,  whose  water  sup- 
ply was  considered  precarious  or  "flood  right"  in  char- 
acter at  the  time  of  construction. 

A.ttsntion  is  directed  to  general  changes  in  stream 
flow  due  to  the  settlement  of  the  arid  West.  Such 
changes  are  a  matter  of  common  observation  among 
the  older  residents,  and  while  precise  data  of  flow 
variation  may  not  be  cited,  the  attendant  effects  are 
evident  and  form  a  crude  measure  of  the  tendencies 
resulting   from  artificial  causes. 

Before  the  advent  of  western  civilization,  as  recently 
as  1860,  stream  flow  in  the  West  was  regulated  to 
some  extent  (excluding  seasonal  variation)  by  natural 
conditions  of  an  excellent  forest  cover  in  the  mountain- 
ous area  and  a  heavy  grass  carpet  in  both  mountain 
and  plain  areas.  While  spring  floods  occurred  from 
melting  snows  and  other  floods  from  summer  rains, 
their  peak  variations  and  erosive  effects  were  undoubt- 
edly much  less  than  at  present.  The  natural  and 
profuse  carpet  of  vegetation  retarded  run-off,  increased 
absorption  in  transit  and  delayed  immediate  appear- 
ance in  main  river  channels.  Over-grazing  of  the  grass 
cover  in  plain,  plateau  and  mountain  areas  is  placed 
first  in  importance  as  a  cause  of  the  change  in  stream 
flow  and  erosion,  with  forest  denudation  by  axe  and 
fire  second.  Two  phases  of  irrigation  offset  these 
destructive  tendencies;  (1)  reduced  flood  flows  from 
canal  diversions  and  reservoir  impoundmg,  and  (2) 
return  flow  from  underground  soil  reservoirs  of  the 
irrigated  areas.  The  general  net  result  to  the  lower 
portions  of  river  basins  where  irrigation  is  extensive 


is  a  better  equalized  river  and  reduced  flood  flows.  The 
streams  of  the  more  arid  Southwest  are  generally  ex- 
ceptions to  the  above  statement  because  irrigated 
areas  are  small  and  reservoir  capacity  negligible.  On 
such  streams  peak  or  flood  flows  are  more  acute  and 
more  frequent  than  formerly. 

Economic  Value — Irrigation  history  is  replete  with 
optimism  of  human  nature  as  expressed  in  the  construc- 
tion of  ditches  whose  available  water  supply  was  doubt- 
ful in  character  or  undetermined.  Early  prediction 
was  that  such  ditches  would  have  a  poor  water  supply, 
an  increasingly  inferior  water  supply,  or  ultimately 
no  water  supply.  The  compensation  effect  of  return 
flow  has  saved  many  a  wild  or  ill-advised  effort  in 
ditch  construction  from  failure  and  turned  it  to  suc- 
cess. The  extension  of  the  irrigated  area  and  its  depth 
of  penetration  into  the  surrounding  arid  land  has  been 
the  surprise  of  pioneer  engineers,  and  the  results  have 
exceeded  the  anticipation  of  the  most  sanguine  resi- 
dents in  several  irrigated  valleys.  Several  communities 
whose  former  water  status  was  uncertain  and  precari- 
ous have  become  prosperous  and  their  water  rights  are 
now  rated  first  class.  Seepage  water  has  been  a  big 
factor  in  the  development  of  the  South  Platte  Valley. 
Perhaps  no  area  is  more  typical  or  better  illustrative 
of  the  beneficial  and  healing  effects  of  return  waters 
from  irrigation  than  the  lower  South  Platte  River  area 
in  Colorado  between  the  towns  of  Fort  Morgan  and 
Julesburg,  a  distance  of  100  miles.  The  present 
assessed  valuation  of  the  irrigated  land  of  the  lower 
South  Platte  Valley  is  over  $10,000,000,  the  area 
irrigated  being  180,000  acres.  The  average  return  flow 
of  the  river  section  is  500  sec.-ft.  or  360.000  acre-ft. 
annually.  Without  seepage  water  this  area  would  have 
only  a  flood-water  supply  and  its  economic  importance 
would  shrink  at  least  one-half  or  probably  from 
$40,000,000  to  $20,000,000. 

Seepage  or  return  waters  have  attained  such  volume 
on  the  U.  S.  Reclamation  Service  projects  that  the 
Federal  Govei'nment  now  makes  specific  claim  for  such 
waters  on  the  various  projects.  On  the  North  Platte 
Project  in  Wyoming  and  Nebraska,  the  Shoshone 
Project  in  Wyoming,  and  others,  the  volume  and  value 
of  such  waters  is  so  great  that  litigation  has  resulted. 

SDiirce  of  Return  Flow — In  the  process  of  conveying 
water  to  land  in  unlined  canals  and  its  application  to 
crop  production  there  are  excessive  losses.  Roughly 
they  may  be  tabulated  as  follows: 

U.'inEe  Average 

/i)  /o 

Conveyance  or  seepage  losses  by  deep  percolation  from  uulineil 

eiiiialsancUatcrals n^n         i- 

I'icld  losses  by  ilcep  percolation  and  surface  wn-sle  in  application . .      1 0-JO         1 5 

lCvtti)oratir)n  losses  from  canal  water,  saturated  ground  surfaces 

and  irriRatod  fields , _,  ■  \^0         20 

Plant  evaporal  ion  or  transpiration  (actual  water  consumption) . . .     ili-^U         iu 
*  >rpan  of  21  r.  S.  Reclamation  Ser^•ice  projects,  7  years'  record,  1912  to  1919. 

inclusive. 

From  the  foregoing  table  it  is  evident  that  the  plant 
consumption  of  water  is,  roughly,  only  from  one-fifth 
to  one-third  of  the  water  diverted  at  the  river  head- 
gate;  also  it  is  evident  that    (excluding  lined  canals) 
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deep  percolation  losses  in  canal,  lateral  and  field, 
amount  to  50  per  cent  of  the  water  diverted.  Probably 
50  per  cent  is  a  general  figure  for  large  areas  and 
varied  conditions.  Where  water  is  scarce  and  applica- 
tion is  made  with  good  husbandiT  these  figures  are 
reduced,  and  where  water  is  plentiful  and  used  lavishly 
they  should  be  increased.  It  should  also  be  understood 
that  soil  texture  is  a  large  factor  in  changing  the 
above-mentioned  percentage.  It  is,  therefore,  evident 
that  50  per  cent  or  more  of  the  water  diverted  at  the 
river  is  available  as  a  source  to  return  flow. 

Underground  Soil  Reservoirs — Ordinary  soil  is  por- 
ous, the  voids  ranging  from  30  to  40  per  cent.  Each 
acre  of  saturated  soil  in  irrigated  areas  will,  therefore, 
reservoir  1  acre-ft.  of  underground  water  for  each  3 
ft.  of  depth.  Unfilled  underground  soil  reservoirs 
explain  the  heavy  water  consumption  which  occurs 
when  irrigating  new  land  and  account  for  the  lagging 
effect  of  return-flow  waters.  The  magnitude  of  such 
underground  reservoirs  is  illustrated  by  the  Cache  la 
Poudre  in  Colorado  where  250,000  acres  are  irrigated. 

Assuming  the  average  soil  depth  to  bedrock  (shale, 
sandstone  and  marls)  to  be  20  ft.  and  the  average 
depth  to  the  water  table  to  be  5  ft.,  there  is  a  soil 
depth  7.5  ft.  for  underground  water  storage.  Using 
a  pore  space  of  one-third,  then  1  acre  of  surface  soil 
would  cover  5  acre-ft.  of  underground  storage.  In  an 
area  of  250,000  acres  the  underground  reservoir  would 
contain  1,250,000  acre-ft.  The  .actual  underground  soil 
reservoir  is  more  extensive  because  unirrigated  areas 
lie  within  and  adjacent  to  the  boundaries  of  the  irri- 
gated tract.  This  means  that  during  the  50  years  of 
irrigation  histoiy  in  that  valley  there  has  been  a  grad- 
ual withdrawal  of  at  least  1,500,000  acre-ft.  of  water 
from  river  circulation.  This  vast  underground  reser- 
voir naturally  fluctuates  slightly  from  year  to  year,  and 
in  dry  cycles  is  dep'eted,  serving  as  an  equalizer  to 
river  flow,  but  recovering  during  years  of  heavy  stream 
flow  and  application. 

When  irrigation  is  first  practiced  in  a  community  the 
water  demand  (per  acre  irrigated)  on  river  supply  is 
at  a  maximum,  and  practically  all  water  divei-ted,  ex- 
cept surface  waste,  is  temporarily  lost  to  the  stream. 
Gradually  there  is  a  building  up  of  an  underground 
reservoir  in  from  5  to  20  years  with  return  flow  in 
increasing  volume  until  eventually  the  return  flow  may 
approximate  or  exceed  one-third  of  the  total  yearly 
diversion.  It  is  apparent  that  during  the  iiTigation 
history  of  a  river  there  occurs  a  period  of  years  when 
irrigation  demands  indicate  that  the  limit  of  water 
supply  has  been  reached.  This  condition  is  only  tem- 
poraiy  and  later  on  return  flow  enriches  river  flow  and 
permits  an  extension  of  the  irrigated  acreage. 

Investigations  on  the  Poudre  River  in  Colorado  show 
a  return  of  close  to  35  per  cent  of  the  annual  average 
original  water  supply  of  that  stream  measured  at  entry 
to  the  plains.  On  the  South  Platte  in  Colorado  the  per- 
centage is  about  50.  On  the  Salt  and  Gila  Rivers  in 
Arizona  returns  of  35  to  65  per  cent  have  been  meas- 
ured. 

History  of  Return  Flow — Return  waters  from  irriga- 
tion were  first  observed  in  Colorado  40  years  ago,  irri- 
gation having  commenced  in  a  small  way  in  1860.  The 
first  known  published  return-flow  measurements  were 
made  in  1885  on  the  Cache  la  Poudre  River  in  Colorado 
between  Fort  Collins  and  Greeley.    They  confirmed  the 


observations  of  irrigators  for  several  years  to  the  ef- 
fect that  there  was  an  increase  in  river  flow.  Com- 
mencing in  1889  and  continuing  until  1915,  covering 
a  period  of  32  years,  seepage  measurements  were 
made  annually  on  the  Cache  la  Poudre  River  from 
Poudre  Canyon  to  the  mouth,  47  miles,  and  on  the 
South  Platte  River  from  Platte  Canyon  to  the  Nebraska 
line,  a  distance  of  235  miles.  During  that  period  seep- 
age or  return  flow  measurements  were  also  extended 
to  the  important  streams  in  the  principal  irrigated  val- 
leys in  Colorado.  Other  states  have  conducted  similar 
investigations.  In  Arizona  early  return-flow  measure- 
ments were  made  on  the  Salt  River  and  the  Gila,  (see 
U.  S.  Department  of  Agriculture  Experiment  Station 
Bulletin  104),  and  in  1910  amounted  to  200,000  acre-ft. 
During  the  past  five  years  the  U.  S.  Reclamation  Serv- 
ice has  made  special  investigations  on  some  of  the 
modern  irrigation  projects  in  connection  with  drainage 
return  flow  from  irrigation.  The  conclusion  from  these 
studies  and  from  comparisons  with  the  natural  return 
flow  from  large  older  irrigated  areas  is  that  the  amount 
of  water  actually  consumed  by  crops  is  relatively  small 
compared  v.'ith  the  amount  diverted,  and  further  that 
with  efficient  drainage  on  an  irrigated  project,  the  ac- 
tual plant  consumption  has  decidedly  low  limits 
regardless  of  the  water  applied. 

Method  of  Measurements — The  first  return-flow 
measurements  were  determined  by  dividing  a  river  into 
sections  5,  10  or  20  miles  in  length  and  measuring  with 
current  meters  the  section  inflow  (in  sec. -ft.) ;  section 
outflow  and  all  intervening  tributary  inflows  and  ditch 
or  canal  diversions;  the  total  inflow  minus  the  total 
outflow  gives  the  gain  or  loss.  The  work  was  con- 
ducted more  as  a  determination  of  river  gains  or  losses 
than  total  return  flow  of  a  specific  irrigated  area. 
Where  pronounced  returns  were  observed  in  side  chan- 
nels the  work  was  extended  to  them.  Work  has  usually 
been  confined  to  main  stream,  channels. 

Such  investigations  were  formerly  conducted  in  the 
late  summer  or  fall  when  stream  flow  was  low  or  at 
a  minimum  and  river  measurements  could  be  made  by 
wading.  September  and  October  were  the  usual  months 
although  a  few  measurements  have  been  made  in  the 
spring;  rainfall  was  meager  in  the  fall  months,  and 
conditions  generally  were  more  favorable  to  accuracy. 
At  first  it  was  assumed  t'hat  seepage  returns  were  more 
or  less  constant  throughout  the  year,  and  the  fall  rec- 
ords were  frequently  taken  at  face  value  for  the  year. 
In  recent  years  investigations  on  the  main  South  Platte 
River  by  the  state  engineer  of  Colorado  were  made  dur- 
ing every  month  of  the  year  to  determine  seasonal 
variations  and  their  character.  More  refined  methods 
were  used  and  greater  accuracy  secured  than  during 
the  pioneer  investigations.  In  1919-20  on  a  150-mile 
.stretch  of  the  main  South  Platte  River  continuous  rec- 
ords by  automatic  water-stage  registers  were  secured 
for  18  months  of  all  section  inflow,  section  outflow, 
tributary  inflow  and  canal  diversions.  Some  50  record- 
ing gages  were  required.  The  seasonal  variation  is 
comparatively  small  and  approximates  the  variations 
found  in  the  North  Platte  in  Nebraska  where  soil  con- 
ditions are  similar  (viz.,  a  porous,  sandy  soil  and  fair 
natural  drainage).  May  appears  to  be  the  month  of 
the  minimum  return,  6.5  per  cent,  with  September  the 
month  of  maximum  return,  10  per  cent,  July  having 
the  average  of  8.5  per  cent  of  the  total  for  the  year. 
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It  should  be  remembered  that  the  return-flow  investi- 
gations mentioned  were  usually  confined  to  main 
streams  and  main  tributaries,  that  return  flow  is  fre- 
quently diverted  and  intercepted  before  it  reaches  the 
main  streams;  hence,  the  recorded  data  may  be  con- 
sidered as  being  less  than  the  actual  return  of  a  given 
area.    On  the  other  hand  the  measurements  made  in  the 


TABLE  I— RSsCMfi  OF  FACTORS  AFFECTING  RETURN  FLOW  IN 
CACHE    L.\    POUDRE    AND    SOUTH    PLATTE   RI\-ERS 
Item  Cache  la  Poudre 

Flow,     average     annual,     mouth 

canyon 375,000   acre-ft.;    36 

years'  record 

Elevationimgated  area 5,500  to  4,600  ft. 

Temperature,  mean  annual 47  deg.  Fahr. 

Rainfall,  mean  annual 15  in.  38->t.  record 

Rainfall     in     growing     season, 

Apr.-Oct 7.  5  in. 

Growing  season,  between  frosts. ...      150  days 

Acreage  irrigated,  1920   250,000 

Years  since  first  irrigated 50 

Total  rcsen'oir  capacity 160,000  acre-ft 

Diversion  duty  per  acre  per  year     1  to  2  acre-ft. 
"  '  1 .25*acre-tt. 

130,000  acre-ft. 
Stable 


South    Platte 


1,700,000    acre-ft. 
5,700    to    3,500    ft. 
49  deg.  Fahr. 
1 5  in. 


Consumption  tise  per  acre  per  year 
Retxmx  flow,  annual 
Water  table 


Soil  conditions 

Nature  of  river  channel . 


7,  5  in. 
155  davs 
1,000,000 
60 

1,000.000   acre-ft. 
2±acre-lt. 
1.25iacre-ft. 
1,000.000    acre-ft. 
Approaching  equilib- 
rium 


Sandy  loam  and  clay 

loam  in  small  areas    Sandy  loam 
Narrow  and  rocky         Wide,  sandy,  shallow 
below  Denver, 


fall  months,  especially  on  the  South  Platte,  would  show, 
if  applied  for  the  year  period,  higher  results  than  the 
actual  average,  or  a  difference  of  about  10  per  cent 
too  much. 

Sum>nary  of  Tables — Table  I  gives  general  data  for 
two  areas  where  return  waters  are  important  factors 
of  irrigation.  In  both  the  chief  crops  are  alfalfa,  sugar 
beets,  grain  and  potatoes.  The  Cache  la  Poudre  flow 
includes  35,000  acre-ft.  trans-mountain  diversions  but 
the  Platte  flow  is  corrected  for  storage  and  trans-moun- 
tain water. 

Tables  II  and  III  indicate  the  growth  of  return  water 
covering  a  period  of  over  30  years  as  measured  in  the 
river  channels. 

Table  IV  gives  monthly  per  cents  of  annual  return 
both  on  river  sections  and  drainage  systems. 

Table  V  gives  general  information  and  comparative 
data  on  the  volume  of  return  flow. 


TABLE  II.     RETURN  FLOW  FROM  CACHE  LA  POUDRE  VALLEY 
Section  length  47  miles,  canyon  mouth  to  junction  with  South  Platte 

Aere-Ft.  Per  Year        Acres  Irrigated 


Y'ear 


Sec.-Ft. 


1870 

0 

0 

4,500 

1880 

48 

35,000 

10.000 

1890 

101 

73,000 

lOS.OOO 

1900 

110 

80.0(,0 

160,000 

1910 

160 

116,000 

207,000 

1915 

175 

126,000 

246,000 

1920 

(est.)  130,000 

250,000 

*The  e\ 

■aluLS 

approximate 

only. 

Tables  II  and  III  are  based  on  actual  return-flow 
measurements  of  the  U.  S.  Division  of  Irrigation  In- 
vestigations, Colorado  Agricultural  College,  and  the 
State  Engineer's  Office  of  Colorado.  There  is  a  slight 
seasonal  variation.  The  actual  return  flow  of  the  entire 
irrigated  area  is  greater  because  these  data  do  not 
include  tributary  streams  where  ditches  frequently  in- 
tercept and  divert  return  waters  before  they  reach  the 
parent  stream. 

The  South  Platte  records  are  for  1920  and  were  con- 
tinuous for  a  12-months  period  with  automatic  water 
registers.  The  return  during  the  irrigation  season 
was  60  per  cent. 

The  North  Platte  figures  are  a  mean  of  three  years, 


1915,  1916  and  1917  and  the  return  during  the  irriga- 
tion season  was  59  per  cent. 

The  Carmel  record  is  a  means  of  6  years'  discharge 
measurements  at  2-  to  3-week  intervals  from  1915  to 
1920  inclusive.  The  return  was  60  per  cent  during  the 
irrigation  season.  A  small  amount  of  drain  water  was 
used  within  the  district  and  is  not  included.  The  aver- 
age annual  return  per  acre  was  1.2  acre-ft.  From  Jan. 
1,  1915,  to  May  31,  1916,  the  measurements  were  made 
by  the  ofldce  of  Public  Roads  and  Rural  Engineering, 
U.  S.  Department  of  Agriculture.  From  then  to  Dec. 
31,  1920,  the  work  was  carried  on  by  the  State  En- 
gineer's Oflice  every  three  weeks  with  daily  flows 
interpolated  on  account  of  the  regularity. 

The  Rio  Grande  record  is  for  the  year  1920.  Of  the 
total,  58  per  cent  of  the  return  is  in  the  irrigation 
season.  Monthly  measurements  were  made  by  the  State 
Engineer's  Ofiice  and  gage  heights  taken  by  the  Rio 
Grande  Drainage  District  except  during  the  winter, 
when  interpolations  were  made  from  the  discharge 
measurements. 

Between  Whalen,  Wyo.,  and  Bridgeport,  Neb.,  return 
waters  from  irrigation  are  pronounced,  and  especially 
on  the  Interstate  Unit  of  the  North  Platte  Project  of 
the  U.  S.  Reclamation  Service  where  considerable  arti- 
ficial drainage  has  been  necessary  to  avoid  water- 
logging. 

In  1918  visible  return  flow  from  the  Interstate  Canal 
and  lands  irrigated  from  it  measured  in  open  drain  at 

TABLE  III.    RETURN  FLOW  FROM  SOUTH  PLATTE  V,\LLEY 
Section  length  235  miles,  Platte  Canyon  to  Julesburg,  Nebraska  line 


Year 
1889 
1899 
1904 
1908 
1913 
1920 


Sec.-ft. 
*45l 
1,026 
1,038 
1,197 
1,129 
1,400 


Approx. 
Acre-ft.  Per  Year 


326,000 
742,000 
750,000 
865,000 
816,000 
1,000,000 
*  To  Iliff  only. 

NOTE:  Jleasurements  made  in  fall  months  except  1920  data,  which  arc  based 
on  12-month  period  with  automatic  registers;  fall  moasurenu-nts  applied  as 
yearly  returns  give  results  '  0  to  15  per  cent  too  high. 


Acres  Irrigated 
421,000 
710,000 
685.000 
832,000 
958,000 
1,100,000 


Authority 

Census 

Census 
1902      Census 
State  Engineer 
State  Engineer 

Census 


their  intersection  with  the  Tri-State  Canal  amounted 
to  150,000  acre-ft.  annually  from  100,000  acres  of  irri- 
gated land,  or  1.5  acre-ft.  per  acre  per  year. 

In  1918  and  1920  the  return  waters  to  the  North 
Platte  River  in  a  125-mile  section  between  Whalen  and 
Bridgeport  amounted  to  400,000  acre-ft.  annually.  The 
soil  on  the  north  side  of  the  river  where  75  per  cent 
of  the  in-igated  area  lies  is  vei-y  sandy  and  porous; 
on  the  south  side  the  soil  is  from  a  sandy  loam  to  a 
clayey  loam. 

Progressive  Increase — As  to  the  increase  in  the  re- 
turn flow  over  a  period  of  years,  data  from  published 
records  of  the  State  Engineer's  Office  and  the  Colorado 
Agricultural  College  are  as  follows:  The  235-mile 
stretch  of  the  South  Platte  from  Platte  Canyon  to  the 
Nebraska  line  increased  in  return  flow  in  the  20-year 
period  from  1900  to  1920  from  914  sec.-ft.  to  1,400 
sec.-ft.  Similarly  in  47  miles  of  the  Poudre  from  the 
canyon  to  the  mouth  from  1900  to  1915  the  increase 
was  from  110  sec.-ft.  to  175  sec.-ft.  The  entire  South 
Platte  area,  including  both  main  tributaries  from  the 
foot  of  the  mountains  to  the  Colorado-Nebraska  line 
from  1900  to  1910  increased  from  1.201  sec.-ft.  to  1,566 
sec.-ft.  The  Arkansas  River  from  Canyon  City  to  the 
Colorado-Kansas  line,  215  miles,  ir.  a  17-year  period 
beginning  in   1897   increased  from  123  sec.-ft.  to  547 
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TABLE  IV.    SEASON.\L  DR.\INAGE  RE 
I.ocation                         Acres 

, .      70-niile  lower  section 90,000 

..     Inleratalc    Unit— Wyo.    and      ,„„„„„ 

COVERY  OR  RETURN  FLOW  FROM  IRRIG.^TION 

J          F         M         A          M           J            J            A 

70       7.5       7.5       7.5         6  5         8.0         8.5         9.5 

7  0       6  7       7  6       5  6         6  8         6  4         7.0        9  0 
4  0       4   0        5   0        6   0          9   0        14   0        16   0      12.0 
30       3.0      5.0       6.0       10  0       16.0       12.0     11.0 

s 

10.0 

11.5 
9.0 
9.0 

0 

9.5 

11.6 
9.0 
10.0 

N        D 

95       65 

110       9  6 

Carniel  Drainane  District... 
Rio  Gruude  PraiiwiKt'  Dist. 

\t.b                              100.000 

. .     San'l.uis  Valley,  Col 5,700 

..     .San  LuU  Valley,  Col 25,000 

'   0       5  0 
9.0      6  0 

sec.-ft.  The  return  flow  in  the  Uncompahgre  River 
from  Bachelor  to  the  mouth  at  Delta,  53  miles,  in  1900 
was  89  sec.-ft.  and  21  years  later  had  increased  to  250 
sec.-ft. 

Return  flow  waters  from  irrigation  along  the  Salt 
and  Gila  Rivers  were  well  in  evidence  15  to  20  years 
ago.  Soil  texture,  slopes  and  narrow  irrigated  areas 
along  the  rivers  combine  to  produce  immediate  and  pro- 


TABLE  v.     WATER  RECOVERY  FACTORS  IN  TWO  DRrVIN.iGE 
DISTRICTS  IN  THE  RIO  GR.\NDE  V.\LLEY 
Hem  Camiel  District  Rio  Grande  District 

Area,  acres  5,040  30.000 

.\rea     tributary 

todraina  5,700  ».     .    t.   . 

Location  13  mi.  southeast  Monte  Vista     9  nu.  northeast  Monte  \ista 

Completed  1914  l?20 

Cost  $50,000  $200,000  j.    ^    ,  ,      . 

Drain  types  15  mi.   outlet  ditch:   8)   mi.     13  1  mi.  outlet  ditch:  2  I  mi. 

rect.  wood  conduits,  7  ft.  covered  outlet:  39^4  mi. 
below  surface.  )  mile  apart;  rect.  wood-conduit,  laterals 
10!  mi.  tile.  1  mi   apart.  5  to  7  ft.  below 

surface. 
Character  of  soil    Top  24-in    .sandy  loam;  sub-    Top  15  to  30  in.  sandy  loam: 
soil,  gravel  subsoil    coarse    sand    and 

gravel. 
Elevation  7,600  ft.  7,600  ft. 

.Annual  rainfall        Sin.  Bin. 

Irrigal  ion  season     I50da>'s  1  50  days 

Irrigation  Surface  in  furrows  *Surface    and    sub-irrigation 

methods 

•  Aa  alternate  sj'stcm  of  irrigation  and  drainage  b  practiced.  Concrete  ohccks 
with  gates  are  located  in  the  drainage  laterals.  The  water  table  is  controlled  to 
give  me  effect  of  sub-irrigation. 


nounced  seepage  water.  In  the  Salt  River  Valley  30 
per  cent  of  return  flow  has  been  observed,  and  along 
the  Upper  Gila  River  65  per  cent.  In  1900  260  sec.-ft. 
or  about  190,000  acre-ft.  annually  were  reported  be- 
tween Tempe  and  Gila  Bend. 

Drainage  Recovery — Drainage  has  become  an  impor- 
tant problem  to  most  irrigation  project.s.  In  1920  the 
U.  S.  Reclamation  Service  expended  $996,000  on  drain- 
age in  connection  with  its  various  21  projects  (see 
Reclamation  Record,  March,  1921,  page  101). 

The  San  Luis  Valley  lies  on  the  headwaters  of  the 
Rio  Grande  in  Southern  Colorado.  The  Valley  is  an 
old  lake  bed  and  is  consetjuently  very  flat,  and  has  poor 
natural  drainage.  Large  areas  have  become  water- 
logged and  alkalied,  both  irrigated  and  unirrigated. 
Approximately  500,000  acres  of  raw  and  irrigated  land 
need  drainage  relief  in  some  form.  Drainage  districts 
have  been  organized  and  constructed.  The  following 
data  will  be  of  value.  For  the  Carmel  Districts  there 
is  a  return  of  1.2  acre-ft.  per  acre  drained  (6-year 
record).  The  duty  is  roughly  2  acre-ft.  per  acre.  In 
the  Rio  Grande  District  just  completed  the  return  is 
close  to  1  acre-ft.  per  acre  drained.  It  should  be 
noted  that  sub-soil  conditions  are  favorable  to  drainage 
and  in  ordinary  years  is  used  freely. 

Summary — The  following  paragraphs  summarize  the 
conclusions  of  this  study: 

1.  Ordinarily  50  per  cent  of  the  water  diverted  for 
irrigation  purposes  becomes  a  source  of  return  flow. 

2.  Annual  return  flows  of  from  35  to  65  per  cent 
of  the  river  flow  diverted  have  been  measured  for  large 
compact  irrigated  areas. 

3.  In  the  South  Platte  and  tributary  valleys  in 
Colorado,  where  1.100.000  acres  are  irrigated,  return 
r.ow  amounts  to  1,000,000  acre-ft.   annually. 


4.  In  the  Cache  la  Poudre  Valley  where  irrigation  is 
intensive  and  250,000  acres  are  irrigated,  the  annual 
return  flow  is  130,000  acre-ft.  or  about  0.50  acre-ft. 
per  acre. 

5.  In  the  North  Platte  Valley,  Nebraska,  where 
water  is  plentiful,  the  annual  returns  from  250,000 
acres  are  1.6  acre-ft.  per  acre. 

6.  Annual  drainage  returns  on  the  two  Colorado 
projects  of  5,000  and  30,000  acres,  respectively,  fall 
close  to  1  acre-ft.  per  acre. 

7.  Monthly  returns  throughout  the  year  are  not  con- 
stant. The  summer  and  fall  months  are  the  months  of 
maximum  return  and  the  minimum  returns  occur  in  the 
winter  and  spring  months. 

8.  From  50  to  60  per  cent  of  return  flow  under 
natural  or  artificial  drainage  occurs  during  the  irriga- 
tion season  and  is  available  for  re-use. 

9.  Return-flow  waters  from  irrigation  in  the  older 
irrigated  valleys  are  a  large  factor  in  water  supply  and 
have  a  large  economic  value. 
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ington, D.  C. 
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Wayne  County  Plants  2,200  Trees 

The  Wayne  County,  Mich.,  Road  Commission  last 
week  observed  Arbor  Day  by  planting  800  American 
elm,  950  Norway  maple,  125  Oriental  plane,  125  red 
oak,  100  pin  oak,  50  paper  birch,  and  50  mountain  ash 
trees — a  total  of  2,200.  Ever  since  the  adoption  of  the 
county  road  system  in  Wayne  County,  the  Road  Com- 
mission, according  to  Edward  N.  Hines,  its  chairman, 
has  repeatedly  urged  that  the  treeless  condition  of  the 
highways  should  be  remedied.  Until  the  special  session 
of  the  legislature  last  year,  at  which  time  a  law  was 
passed  making  it  possible  to  plant  trees,  nothing  had 
been  done. 

In  making  this  planting  the  matter  of  the  future 
development  of  pavement  width,  of  safety,  as  well  as  m 
that  of  beauty,  have  all  been  taken  into  consideration.  ' 
The  trees  are  placed  in  rows  32  ft.  from  the  center 
line  of  the  pavement  except  in  a  few  cases  where  they 
were  planted  to  conform  to  trees  already  growing. 
This  method  of  planting  allows  for  a  future  widening  of 
the  pavement  to  40  ft.  and  permits  an  additional  11  ft. 
for  sidewalks  and  parking  strip  between  pavement  and 
trees.     It  gives  a  clear  and  safe  view  to  auto  drivers. 

A  survey  of  the  entire  county  is  being  made,  to 
provide  a  definite,  systematic,  continuing  plan  towards 
which  to  work  as  funds  become  available  for  road- 
side tree-planting  and  decoration  and  in  time,  Wayne 
County's  350  miles  of  concrete  roads  will  not  onl.y  be 
useful,  but  ornamental  transportation  mediums. 
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Some  New  Tests  on  Proportioning 
Mortar  and  Concrete 

AT  THE  annual  meeting  of  the  American  Society  for 
.  Testing  Materials  at  Atlantic  City,  June  27-30 
two  papers  were  presented  giving  experimental  data  on 
some  recent  investigatior.s  into  the  proportioning  of 
mortars  and  concrete.  The  first,  entitled  "Relation  Be- 
tween Voids  and  Plasticity  of  Cement  Mortars  at  Dif- 
ferent Relative  Water  Content"  was  by  Frank  E 
Richart  and  Edward  E.  Bauer,  of  the  University  of 
Illinois;  the  second,  entitled  'The  Use  of  Excess  Sand 
and  Pit-Run  Gravel  in  Concrete  Pavements"  by  R.  W. 
Crum  of  the  lowaiState  Highway  Commission. 

The  paper  by  Prof.  Richart  and  Mr.  Bauer  was  in 
continuance  of  the  study  presented  by  Prof.  A.  N.  Tal- 
bot, of  the  University  of  Illinois,  at  the  meeting  last 
year  of  the  society  (Engineering  News-Record,  July  28, 
1921,  p.  147)  ;  that  is,  the  mortar-voids  test  is  used  in 
studying  the  plasticity  of  cement  mortar.  That  paper 
gave  quantitative  information  on  the  properties  of  vari- 
ous mortars,  emphasized  the  relation  between  cement 
content,  voids  and  strength,  and  described  a  laboratory 
method  of  determining  the  voids  in  any  mortar  mixture 
made  with  a  given  sand.  The  current  paper  studies 
mortars  and  concrete  in  the  light  of  the  mortar-voids 
theory  and  from  the  viewpoint  of  the  laboratory.  It 
establishes  some  principles  regarding  basic  water  con- 
tent, relations  between  water  content  and  consistency, 
and  between  strength  and  minimum  voids. 

The  fundamental  principles  may  be  laid  down  as  fol- 
lows: (1)  When  a  mixture  of  dry  sand  and  cement  is 
gaged  with  increasing  amount  of  water  there  occurs  a 
certain  swelling  or  bulking  of  the  mass  such  as  is  pro- 
duced in  sand  alone  when  damped.  (2)  This  is  followed 
by  a  gradual  decrease  in  the  volume  as  the  mixture 
develops  cohesive  properties  until  a  point  of  minimum 
volume  is  reached  where  the  mortar  begins  to  become 
plastic.  (3)  With  more  water  an  increase  in  the  vol- 
ume is  caused  by  the  mechanical  separation  of  the 
particles  or  dilution  of  the  mixture  by  additional  water. 
A  certain  definite  amount  of  water  is  required  to  pro- 
duce minimum  voids  and  it  appears  that  this  amount  of 
water  may  be  used  as  a  standard  in  determining  the 
proper  amount  of  mixing  water  for  mortar  used  in  test 
specimens.  In  any  mortar  or  neat  cement  mixture  the 
point  of  minimum  voids  is  well  defined,  and  it  has  been 
possible  to  duplicate  its  determination  satisfactorily  in 
repeated  tests.  Furthermore,  the  water  producing 
minimum  voids  (termed  in  the  paper  the  basic  water 
content)  appears  to  coincide  quite  closely  with  the  water 
required  by  the  standard  Vicat  test  for  plasticity. 

Further  tests  showed  that  the  water  required  for 
maximum  strength  and  for  minimum  voids  is  in  general 
about  the  same,  while  in  some  cases  the  maximum 
strength  was  obtained  with  105  to  110  per  cent  of  the 
basic   water   content. 

A  possible  use  of  the  test  is  in  establishing  uniform 
plasticity  for  mortars  under  test.  Standards  toclay  do 
not  give  a  very  good  basis  to  measure  this  plasticity  and 
workability,  but  the  authors  state  that  from  their  tests 
it  seems  possible  that  the  basic  water  content  or  some 
proportion  thereof  might  be  used  as  a  standard  water 
content  for  comparative  tests  of  the  strength  of  mortar. 
For  a  single  mortar  mixture  the  basic  water  content  may 
be  determined  in  a  few  minutes  and  values  may  be  ob- 
tained for  all  probable  mortar  mixes  using  a  given  sand. 


As  a  deduction  from  the  tests  the  authors  conclude 
that  it  would  be  better  to  test  mortar  in  a  richer  mix 
than  the  customary  1:3  proportion,  say  1:2  for  com- 
parative test  of  sand,  that  being  1 :  2  by  volume,  though 
they  sugge.st  that  possibly  1 :  2  by  weight  would  be  just 
as  good.  The  tests  also  showed  that  the  flow  and  slump 
tests  appear  to  be  fairly  consistent  with  basic  water 
content  control. 

Using  Pit-Run  Aggregate — Prof.  Crum's  paper  is  an 
extension  of  a  paper  on  a  similar  subject  presented  at 
the  1919  annual  meeting  of  the  society,  in  which  he 
proposed  a  method  of  proportioning  concrete  using  pit- 
run  aggregate  with  a  high  proportion  of  fine  sand  which 
is  about  all  that  can  be  economically  procured  in  Iowa. 
Other  qualities  being  equal,  the  principal  objection 
to  the  use  of  pit-run  gravel  has  been  the  fancied  lack 
of  uniformity  in  the  resulting  concrete.  While  Prof. 
Crum's  experiments  show  that  there  is  a  great  oppor- 
tunity for  improvement  in  the  uniformity  of  concrete 
mixes,  he  notes  that  the  mixtures  of  screened  aggre- 
gates are  no  better  in  this  respect  than  pit-run  gravel 
mixtures  and  often  not  so  good  when  the  pit-run  gravel 
is  handled  in  the  most  advantageous  manner.  Acting 
on  these  and  earlier  te.sts,  the  Iowa  State  Highway  Com- 
mission has  ba.sed  its  standard  specifications  for  single- 
course  concrete  pavement  upon  the  assumption  tha*^  it 
is  possible  to  so  design  and  construct  concrete  pave 
ments  of  varying  cement,  sand,  and  coarse  aggregate 
content  (such  as  might  occur  in  the  natural  deposit) 
that  the  result  would  be  in  as  close  agreement  as  may 
be  expected  from  the  arbitrary  mixtures  in  common 
use.  Furthermore,  the  more  heavily  sanded  mixtures 
have  at  least  two  important  advantages:  (1)  It  is  quite 
generally  accepted  that  if  the  voids  in  the  coarse  aggre- 
gate are  more  than  filled  by  the  cement  and  sand  mortar 
the  internal  grading  of  the  coarse  aggregate  will  have 
little  effect  upon  the  strength  of  the  concrete.  That 
being  the  case  with  the  mixtures  under  discussion 
makes  it  possible  to  use  certain  aggregates  which  might 
not  be  suitable  for  use  in  the  more  common  mixtures. 
(2)  In  proportioning  mixtures  of  high  sand — coarse 
aggregate  ratio  the  amount  of  cement  should  be  based 
upon  the  maximum  amount  of  sand  to  be  expected;  then 
when  the  amount  of  sand  at  times  becomes  less,  the 
high  ratio  of  cement  to  sand  will  more  than  compensate 
for  the  variation.  For  instance,  if  the  proportion  be 
based  upon  70  per  cent  of  sand  and  the  percentage  of 
sand  falls  to  60,  the  mix  would  have  more  cement  than 
the  60  per  cent  sand  required  and  the  variation  would 
not  be  at  the  expense  of  the  strengtlp  of  the  concrete. 
Mixes,  such  as  the  usual  1:2:4,  which  are  intended  to 
just  fill  the  voids  of  the  coarse  aggregate  do  not  provide 
any  such  factor  of  safety,  and  most  of  the  variation 
is,  therefore,  more  serious. 

The  department  has  established  a  table  from  which, 
given  the  percentage  of  sand  in  the  pit-run  aggregate 
by  weight,  the  proportion  by  weight  of  cement  to  gravel 
and  the  approximate  quantity  of  cement  barrels  per 
cubic  yard  is  given  both  for  pit-run  gravel  and  screened 
gravel.  Thus,  for  a  sand  in  the  aggregate  running 
34  to  40  per  cent  by  weight  with  pit-run  gravel  the 
proportion  by  weight  of  cement  to  gravel  would  be 
1:4.84  and  with  screened  gravel,  1:1.93:2.91,  and  the 
approximate  quantity  of  cement.  1.67  bbl.  per  cubic 
yard.  The  tests  given  by  Prof.  Crum  in  his  latest  paper 
show  a  fair  uniformity  of  strength  of  field  mixed  con- 
crete under  this  method  of  proportioning. 
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Concrete-Unit  Roundhouses  on  the 
Pennsylvania  R.  R. 

Large  Buildings  Framed  of  Precast  Members — 

Walls  of  Brick  and  Steel  Sash — Casting 

Yard  and  Unit  Erection  Methods 

IN  EXTENDING  the  large  concrete  roundhouse  at 
the  Pitcairn  yard  near  Pittsburgh,  Pa.,  the  Pennsyl- 
vania R.R.  has  adopted  a  type  of  construction  with 
precast  structural  units  which  was  devised  by  the  com- 
pany's engineers  in  1918  to  facilitate  the  carrying  out 
of  a  large  program  for  the  enlargement  and  improve- 
ment of  engine  terminals  where  the  roundhouses  were 
too  small  for  modern  locomotives.  This  unit  construc- 
tion has  now  been  used  for  roundhouses  at  five  or  six 


FIG.  1.     CONCRETE  ROUNDHOUS&AT  PITCAIRN  YARD 

places  on  the  eastern  lines  but  the  Pitcairn  building  is 
of  particular  interest  since  it  includes  both  poured  and 
precast  concrete  construction.  It  is  notable  also  on 
account  of  its  size,  the  segmental  building  covering  an 
angle  of  180  deg.  and  having  34  radial  tracks  or  stalls 
diverging  at  an  angle  of  5  deg.  17  min.  38  sec.  The 
building  has  an  outside  radius  of  260  ft.  9  in.  and  a 
space  of  85  ft.  9  in.  between  the  inner  wall  and  the 
110-ft.  turntable.     The  layout  plan  is  shown  in  Fig.  1. 


Plans  for  the  Pitcairn  roundhouse  were  adopted  in 
1918  and  an  8-stall  section  of  precast  unit  construction 
was  then  erected  to  form  one  end  of  the  building.  In 
1918  a  10-stall  section  of  poured  concrete  was  built  to 
form  the  opposite  end,  and  in  1919  a  4-stall  section  of 
poured  concrete  was  built  adjacent  to  the  first  precast 
unit  construction.  The  middle  12-stall  section  which 
will  complete  the  structure  is  now  to  be  built  on  the 
precast  unit  system.  Poured  concrete  was  _  used  for 
the  two  intermediate  sections  for  the  reason  that  a 
supply  of  precast  units  was  not  available  and  it  was 
desired  to  carry  out  the  work  as  rapidly  as  possible 
owing  to  the  large  number  of  engines  being  handled  at 
this  point.  The  approximate  cost  per  stall  was  $10,000 
for  the  precast  unit  construction  and  $14,000  for  the 
poured  construction,  but  it  must  be  remembered  that 
the  work  was  done  during  a  period  of  maximum  cost. 

Concrete  Framinc/ — In  cross-section  the  120-ft. 
width  of  the  building  is  divided  into  six  20-ft.  bays  by 
curved  rows  of  columns,  the  longitudinal  spacing  of 
these  columns  being  13  ft.  c.  to  c.  in  the  inner  wall  and 
28  ft.  8J  in.  in  the  outer  wall.  Lines  of  ring  girders 
are  seated  on  brackets  on  the  columns  and  have  lugs 
on  the  ends  to  fit  in  recesses  in  the  seats  and  thus 
lock  the  parts  together.  Lines  of  radial  beams  or  roof 
joists  laid  aci'oss  the  girders  are  held  in  jjosition  by 
end  lugs  which  are  seated  in  the  grooved  top  surfaces 
of  the  girders.  On  this  concrete  framing,  which  is 
made  rigid  by  grouting  the  joints,  is  laid  a  3i-in. 
roof  slab  of  concrete  poured  in  place  or  precast  gj^psum 
slabs.  This  roof  slab  is  anchored  by  bolts  or  studs 
projecting  from  the  roof  joists  and  is  covered  with  tar 
and  slag  roofing.  The  original  design  provided  for  unit 
slabs  cast  integrally  with  the  joists,  but  these  large 
slabs  were  unwieldy  and  their  use  was  not  continued. 

From  the  cross-section,  Fig.  2,  it  will  be  seen  that 
the  roof  has  a  slope  of  about  li  in.  per  foot  from  the 
middle  to  each  side  and  has  a  monitor  roof  over  two 
bavs.     The   columns   under  the   sides   of  the   monitor 
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carry  short  posts  which  in  turn  carry  lintels  supporting 
the  monitor  roof  joists.  But  the  middle  column  in  each 
row  is  made  of  extra  height  in  order  to  support  the 
monitor  roof  girders  directly,  thus  increasing  the  rigid- 
ity of  the  framing.  The  building  is  of  ordinary  height, 
being  about  17*  ft.  in  the  clear  at  the  walls  and  22i  ft. 
at  the  middle,  increased  to  35J  ft.  at  the  high  point  of 
the  monitor.  Cast-iron  smokejacks  of  rectangular  sec- 
tion pass  through  holes  4 J  ft.  square  in  the  roof  slab 
and  are  attached  to  hangers  embedded  in  the  joists. 
Their  upper  ends  connect  with  flues  40  in.  in  diameter. 
Six  of  the  columns  have  a  uniform  width  of  24  in. 


but  their  thickness  varies  from  12  to  16  and  22  in. 
The  inner  columns  or  door  posts,  however,  are  12  in. 
thick  with  a  width  of  33,  in.  in  order  to  give  the  neces- 
sary stability  for  carrying  the  swinging  doors.  Steel 
reinforcement  consists  of  vertical  rods  with  hoops 
spaced  12  in.  apart,  but  in  some  cases  an  octagonal 
spiral  of  6  in.  pitch  is  used  instead  of  the  hoops.  All 
columns  are  enlarged  at  the  base  to  a  42-in.  square 
bearing  on  the  footings  which  are  3i  ft.  below  the 
floor  level.  These  footings  are  in  a  firm  gravel  forma- 
tion. 

In  the  center  of  the  column   base  is  a   12  x   12-in. 
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recess  3  in.  deep  to  engage  a  similar  key  or  projection 
on  the  footing.  Details  of  the  columns,  girders  and 
beams  are  shown  in  Fig.  3. 

Floor  and  Wall  Construction — The  front  or  concave 
side  of  the  roundhouse  consists  simply  of  the  concrete 
columns  and  double-swinging  doors  of  wood  construc- 
tion for  the  track  entrances,  these  openings  extending 
as  high  as  the  lintels.  For  the  outer  wall  red  brick 
is  used,  with  a  large  glazed  area  of  wire  glass  in  steel 
sash.  Similar  sash  and  glazing  form  the  sides  of  the 
monitor,  the  sash  frames  being  anchored  into  recesses 
in  the  lintels  and  po.sts.  The  lower  part  of  the  monitor, 
however,  is  closed  by  concrete  panels  having  ventilating 
holes  2  X  3  in.  Movable  sash  for  ventilation  is  provided 
in  the  main  windows  and  the  monitors. 

Creosoted  block  paving  between  the  engine  pits  is 
laid  on  a  1-in.  sand  cushion  with  4-in.  concrete  base 
covering  the  cinder  fill.  These  pits  are  104  ft.  long  and 
4  ft.  wide,  with  33-in.  concrete  walls.  Upon  each  wall 
is  a  continuous  floor  of  8  x  8-in.  transverse  timbers  16 
in.  long,  which  project  3  in.  over  the  pit  in  order  to 
protect  the  heating  pipes  laid  along  the  walls.  These 
timbers  serve  as  seats  for  jacking  the  engines  and 
to  them  the  130-lb.  track  rails  are  secured  by  ordinary 
drive  or  cut  spikes.  Two  drop  pits  are  provided,  each 
connecting  a  pair  of  engine  pits  and  having  on  the  pit 
floor  a  track  with  hydraulic  jack  for  handling  wheels. 
Every  column  in  the  fifth  row  is  fitted  with  a  4-ton 
swinging  jib  crane  for  handling  cylinder  castings  and 
other  heavy  parts. 

Manufacture  of  Units — A  concrete  mix  of  1:2:4  is 
used  for  the  precast  units,  using  J-in.  gravel  for  the 
coarse  aggregate.  Hydrated  lime  is  added  in  the  pro 
portion  of  7i  per  cent  (by  volume)  of  the  cement. 
These  units  as  well  as  bridge  slabs  and  other  precast 
members  are  manufactured  by  the  railway  company  in 
a  yard  at  Morrisville,  N.  J.  Three  casting  platforms 
60  X  450  ft.  are  arranged  between  four  pairs  of  tracks, 
with  the  cement  shed,  mixing  house  and  hoisting  tower 
beyond  the  tracks.  Two  1-yd.  mixers  are  arranged  in 
a  house  at  an  elevation  of  30  ft.  and  supply  a  1-yd. 
bucket  in  a  100-ft.  tower  from  which  a  cable-supported 
chute  extends  across  the  platforms.  Drop  spouts  from 
this  main  chute  supply  lateral  chutes  extending  over 
the  platforms  and  delivering  the  concrete  either  directly 
into  the  forms  or  into  wheeled  carts  for  distribution  to 
the  forms. 

To  protect  the  fresh  concrete  from  the  weather  and 
also  to  enable  the  work  to  be  carried  on  during  the 
winter,  each  platform  has  a  traveling  roof  or  shed  100 
ft.  long.  The  sheds  are  provided  with  heaters.  Wood 
forms  are  used  and  are  well  oiled  before  each  pouring. 
Concrete  is  left  in  the  forms  for  72  hours  and  the  units 
are  stacked  in  the  yard  for  at  least  30  days  before 
being  shipped  for  erection.  In  the  yard  the  units  are 
handled  by  derrick  cars  and  locomotive  cranes. 

Erection — In  erection,  thd  units  are  handled  and 
placed  by  locomotive  cranes.  The  heaviest  members 
are  the  tall  columns  of  the  middle  row,  which  weigh 
about  12  tons  each.  Other  columns  weigh  about  8 
tons,  girders  6  to  11  tons,  and  joists  about  one  ton 
each.  Owing  to  the  broad  base  the  columns  are  stable 
when  placed  on  the  footings,  so  that  no  temporary  guy 
lines  are  required.  Grout  is  poured  over  the  footing 
before  the  column  is  placed  and  the  joints  between 
columns,  girders  and  beams  are  grouted  when  the  fram- 


ing is  completed.     Concrete  for  the  roof  slab  will  be 
elevated  in  a  tower  and  spouted  to  the  form. 

This  unit  system  of  construction  was  determined  on 
by  A.  C.  Shand,  chief  engineer  of  the  Pennsylvania 
Railroad  System.  The  details  were  worked  out  under 
his  direction  by  H.  R.  Leonard,  engineer  of  bridges 
and  buildings,  and  Robert  Farnham,  assistant  engineer 
of  bridges  and  buildings.  Construction  of  the  Pitcairn 
roundhouse  will  be  done  by  company  forces. 


Studying  the  Physical  Property  of 
Road  Subgrade  Materials 

AT  THE  annual  meeting  of  the  American  Society  for 
J\  Testing  Materials  at  Atlantic  City,  June  26-30,  J.  R. 
Boyd,  of  the  United  States  Bureau  of  Public  Roads, 
read  a  paper  entitled  "Physical  Properties  of  Subgrade 
Materials,"  which  gave  in  great  detail  the  procedure 
now  being  carried  out  in  the  Bureau  of  Public  Roads  in 
the  testing  of  subgrade  materials.  This  is  an  elaborate 
.soil  analysis,  consisting  in  an  investigation  of  the  finer 
particles  of  a  subgrade  soil,  by  mechanical  analysis,  by 
investigation  of  the  water-holding  capacity,  so-called 
moisture  equivalent,  vertical  capillarity,  volumetric 
change,  comparative  bearing  value,  and  slaking  value. 
As  a  result  of  the  first  year's  investigations  Mr.  Boyd 
states  that  there  seem  to  be  at  least  three  important 
factors  upon  which  the  physical  properties  of  subgi'ade 
soils  are  dependent;  namely,  the  gradation,  which  is 
expressed  by  the  mechanical  ratio;  the  moisture  con- 
tent, which  is  expresed  by  the  moisture  index,  and  the 
character  of  the  soil,  which  is  expressed  by  the  adsorp- 
tion ratio  number.  These  factors  influence  the  physical 
properties  of  subgrade  soils  in  the  following  manner: 
When  the  clay  content  of  a  soil  is  increased,  its  ability 
to  take  up  and  retain  moisture  is  increased  and  its  per- 
centage volume  change  is  increased.  The  character  of 
a  soil  influences  its  percentage  volume  change  as  is 
evidenced  by  the  fact  that  for  increasing  adsorption 
numbers,  the  percentage  volume  change  increases. 
When  the  moisture  index  of  the  soil  is  less  than  unity, 
the  bearing  value  will  be  high;  when  the  moisture 
index  of  the  soil  is  above  unity,  high  bearing  values  can 
be  obtained  provided  the  adsorption  of  the  soil  is  high. 

In  the  discussion  A.  T.  Goldbeck,  also  of  the  Bureau 
of  Public  Roads,  stated  that  the  tests  had  been  con- 
firmed partly  in  some  field  tests,  especially  in  one  where 
adoVje  subgrade  soil  had  been  treated  with  cement  which 
hardened  when  wet  and  increased  bearing  value  of  the 
road  remarkably.  In  the  test  the  dry  soil  was  well 
broken  up  and  harrowed  to  a  depth  varying  from  6  to  12 
in.  and  mixed  with  cement  in  the  proportions  of  1  part 
cement  to  10  parts  soil,  and  1  part  cement  to  20  parts 
soil.  It  was  intended  to  water  and  roll  the  surface  but 
rain  prevented.  One  section  wa.s  allowed  to  remain  un- 
treated for  purposes  of  comparison.  A  recent  inspec- 
tion showed  that  the  untreated  section  was  badly  broken 
up  due  to  the  usual  shrinkage  cracks  characteristic  of 
adobe  soils.  The  treated  sections  were  in  good  condi- 
tion and  showed  no  shrinkage  cracks.  The  treatment 
is  not  intended  to  make  a  hard  surface  but  to  alter  the 
properties  of  soil  so  that  it  will  be  stable  and  lessen  the 
effects  of  moisture. 

It  was  also  stated  by  E.  0.  Fippin  (Lime  Association) 
that  lime  sprinkled  over  soil  had  somewhat  the  same 
general  effect. 
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New  Data  on  Fire  Safety  From  the 
Burlington  Building  Fire 

III  the  remarkable  fire  which  destroyed  the  sixtee^v- 
story  office  building  of  the  Chicago,  Burlington  & 
Quincy  R.R.  m  Chicago  on  March  15,  a  great  many 
new  facts  were  brought  out  concerning  fire  hazards 
Many  established  facts  were  confirmed  or  ivere  modC 
fied.  Most  prominently,  perhaps,  the  serious  exposure 
danger  to  which  modern  firepi-oof  office  buildings  are 
subjected  because  of  absence  of  wiyidow  protection 
was  for  the  first  time  brought  clearly  into  view.  The 
danger  lying  in  open  floor  areas  was  also  made  appar- 
ent, as  was  the  contributory  influence  of  the  heat 
generated  by  the  buniing  of  ordinary  office  contents. 
.4  stunmary  of  the  facts  and  teachings  of  the  fire 
based  on  a  thorough  expert  study  has  been  prepared 
by  A.  R.  Small,  vice-president  of  the  Underwriters' 
Laboratories,  who  presented  it  recently  before  the 
National  Federation  of  Construction  Industries.  That 
part  of  his  summary  tvhich  is  of  most  direct  interest 
to  the  structural  and  fire-prevention  engineer  is  repro- 
duced substantially  in  full  herewith. Editor. 

THE  "Q"  Building,  erected  in  1913,  was  used  for  the 
general  offices  of  the  Chicago,  Burlington  &  Quincy  R.R., 
its  owners.  The  occupancy  throughout  the  burned  floors 
was  a  typical  office  occupancy.  The  contents  were  wooden 
desks'  and  chairs,  sheet-metal  filing  cases,  and  shelving  and 
paper  records  of  various  sorts  in  and  on  desks  and  in  the 
filing  cases  and  elsewhere.  Practically  no  special  hazards 
were  present  and  there  was  no  unusual  storage  of  combus- 
tible contents. 

Main  Structural  Elements — The  building  is  of  U  shape 
with  the  closed  end  to  the  north,  on  Jackson  Blvd.,  with 
a  height  of  195  ft.  and  an  area  per  floor  of  nearly  23,000 
sq.ft.  It  was  of  steel  skeleton  or  cage  construction,  with 
inclosure  walls  having  windows  occupying  a  large  propor- 
tion of  each  bay  space. 

The  Clinton  St.  and  Jackson  Blvd.  fronts  were  finished 
with  glazed  white  terra-cotta  of  somewhat  elaborate  design; 
the  west  and  south  walls  and  the  walls  of  the  court  (which 
opened  to  the  south)  were  finished  with  light  glazed  terra- 
cotta brick.  Window  frames  on  the  two  streets,  in  groups 
of  three,  were  of  wood  with  wood  sash  and  plain  glass, 
except  that  on  Clinton  St.  at  an  outside  iron  fire  escape 
of  the  balcony-and-stair  type  one  bay  of  each  floor  had 
hollow  metal  frames  and  sash,  the  center  ones  with  over- 
sized lights  of  wired  glass.  The  numerous  window  openings 
at  all  floors  in  the  west  and  south  walls  were  each  equipped 
with  a  hollow-metal  window  frame  and  sash  with  wired 
glass.  The  court  window  frames  were  mostly  of  wood  with 
wood  sash  and  plain  glass.  The  floor  arches  were  of  hollow 
tile,  side  construction,  3-cell,  15  in.;  in  the  10th,  13th  and 
15th  floors  there  were  superimposed  on  them  20  in.  hollow 
tile  (3  in.  thick,  on  edge)  laid  on  i\  in.  cinder  concrete,  to 
accommodate  reinforced  concrete  ventilating  ducts. 

Horizontal  members  of  the  steel  frame  were  protected  with 
hollow  tile  according  to  general  practice.  The  columns  were 
protected  with  3  to  4  in.  of  concrete,  and  in  some  cases 
with  3  in.  tile  in  addition.  Corridor  and  room  partitions 
were  of  3  in.  hollow  tile,  with  trim,  transoms,  doors,  frames 
and  bucks  of  wood.  All  interior  wall  and  ceiling  surfaces' 
had  plaster  finish  without  furring  except  in  the  president's 
offices.  Considerable  marble  trim  was  employed  in  main 
corridors  and   elsewhere  on  each  of  various  floors. 

The  main  passenger  elevators,  in  two  opposite  banks, 
had  cast-iron  grill  doors  and  fixed  panels  with  wired-glass 
lights  of  small  area  (about  10  x  18  in.).  Adjoining  to  the 
west  was  the  principal  stair  shaft,  with  hollow  metal  doors 
in  pairs  at  each  floor,  each  door  with  upper  panel  of  wired 
glass  in  two  lights  and  a  hollow  metal  transom  with  four 
lights  of  wired  glass.  The  door  frames  and  bucks  at  these 
openings  were  of  steel.  The  same  equipment  was  provided 
for  the   other  stairshaft  in   south-east  corner. 

Vaults  for  storage  of  records  were  located  on  each  floor 
adjoining  the  east  bank  of  elevators.  They  had  double 
walls  on  three  sides  of  4  in.  hollow  tile  with  a  6  in.  center 


space  filled  with  broken  tile  concrete.  They  had  the  usual 
vault  door  equipment  consisting  of  an  outer  single  swing- 
ing door  of  steel  plate  with  heavy  lock  bolts  2nd  inner  steel 
plate  doors  in  pairs,  recessed  in  an  iron  frame  20  inches 
deep. 

Vaults  Intact — ^The  vaults  on  each  floor  when  opened  were 
found  to  have  preserved  their  contents,  there  being  prac- 
tically no  damage  in  any  of  them  from  either  fire,  smoke 
or  water.  Similarly  the  3-in.  tile  enclosures  of  the  ventilat- 
ing and  air  washing  machinery  prevented  entrance  of  fire 
or  excessive  heat.  Elsewhere,  everything  combustible  way 
consumed  on  floors  10  to  15  inclusive.  Tile  partitions 
mostly  fell,  and  if  not  down  were  insecure;  the  plaster 
finish  largely  fell;  the  wood  flooring  and  nailing  strij:s 
burned  out  from  the  9th  to  the  15th  floor. 

Stair  Shafts  Secure — The  hollow-metal  doors  prevented 
entrance  of  the  fire  into  either  stair  shaft.  Some  blister- 
ing of  paint  within  the  shaft  from  radiation  took  place 
but  the  stairs  were  capable  of  accommodating  people  either 
for  exit  or  refuge  or  for  fire  fighting  during  the  entire 
period  of  the  fire.  Had  the  transoms  been  omitted  and  also 
the  wire  glass  in  the  upper  panels  of  the  doors,  there  would 
be  no  material  evidence  in  either  stairway  that  a  fire  had 
occurred. 

The  cast-iron  frames  to  the  openings  at  the  elevator 
landings  warped  badly  but  the  wired  glass  because  of  the 
small  dimensions  employed  quite  generally  remained  in  place. 
The  elevator  equipment  was  not  seriously  damaged  and  wa.i 
in  use  within  24  hours.  The  absence  of  furniture  and  other 
combustibles  in  the  immediate  vicinity  of  these  elevatci" 
doors  no  doubt  had  a  substantial  bearing  on  this  result. 

Wired  glass  in  the  hollow-metal  frames  and  sash  in  the 
west  wall  [opposite  to  the  side  from  which  the  fire  came — 
Editor]  collapsed  very  generally,  due  to  the  fire  tempera- 
tures reached  on  the  various  floors.  The  frames  and  sash 
do  not  show  material  distortion.  Many  of  the  lights  of 
wired  glass  in  hollow-metal  frames  and  sash  in  the  south 
Wall  (not  in  the  court)  were  still  capable  of  resisting  pas- 
sage of  flame  following  the  fire. 

The  terra  cotta  tile  on  the  north  and  east  exterior  walls 
(Clinton  and  Jackson)  was  badly  damaged.  Appearance  and 
public  safety  required  its  removal  from  the  8th  floor  level 
to  the  cornice.  Of  interest  is  the  spalling  of  projecting 
ogees,  and  other  ornamental  details.  These  parts  in  falling 
added  to  the  glass  shower  which  hampered  the  work  of  the 
department  on  the  sidewalks  below  in  the  early  stages  of 
the  fire. 

Columns,  Beams  and  Floors — The  concrete  served  fully  to 
protect  the  steel  columns  in  every  case.  Paint  on  the  steel 
was  not  softened.  Only  surface  dehydration  of  this  concrete 
occurred  and  this  was  not  universal. 

Generally  speaking  the  soffit  tile  similarly  protected  the 
steel  floor  beams  and  girders,  although  they  were  observed 
to  have  fallen  from  a  single  beam  in  the  12th  floor  at  the 
south  end  of  the  west  wing  and  from  another  in  the  14th 
floor  at  the  center  of  the  east  wing.  There  are  a  few  spots 
on  various  floors  where  the  soffits  of  the  floor-arch  tile  have 
fallen.  The  plaster  fell  so  generally  on  the  10th  and  14th 
floors  that  cracks  in  soffit  corners  in  arch  tile  may  be 
common.  The  cinder  concrete  fill  was  dehydrated  only  very 
slightly;  its  insulating  value  was  hardly  impaired. 

The  T-bar  mullions  in  the  street  front  and  other  triple 
window  openings  warped,  generally  outward  near  the  upper 
end.  There  was  no  provision  for  their  expansion.  The 
terra  cotta  and  tile  casings  for  the.se  mullions  failed  and 
fell  in  many  cases.  The  steel  lintel  plates  in  these  open- 
ings show  but  little  evidence  of  warping. 

The  service  equipment,  such  as  steam  piping,  electric 
conduit  and  water  piping  is  not  materially  damaged.  There 
was  heat  in  steam  radiators  on  all  floors  a  day  or  two  aftei- 
the  fire. 

The  roof  covering,  which  is  of  flat  tile  embedded  in 
pitch  or  asphalt,  is  not  damaged.  The  projecting  cornice 
deflected  the  heat  wave  so  that  the  roof  was  not  exposed. 

The  east  wing  was  16  stories  high  without  windows 
or  other  openings  in  the  16th  floor.  There  was  no  fire 
damage  on  this  floor. 
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Lessons  of  the  Fire— If  the  "Q"  Building  had  been  of 
seven  stories  or  less  it  would  have  suffered  little  damage 
comparatively  from  the  exposure  to  which  it  was  sub- 
jected. This  single-building  loss  duplicates  on  a  smaller 
scale  the  circumstances  of  the  Baltimore  and  San  Francisco 
conflagrations,  the  particular  lesson  of  which  was  the 
horizontal  spread  of  heat  waves  at  high  levels. 

Fire  exposure  in  the  ca^e  of  high  btiildhigs  exists  at 
distances  much  in  excess  of  the  50-ft.  maximum  now  recog- 
nized by  many  organizations,  or  the  30-ft.  limit  of  most 
building  codes.  Street  widths  or  other  clearance  must 
exceed  building  heights  by  perhaps  1009'r  for  a  severe  fire 
exposure  hazard  to  disappear  even  when  only  moderate 
winds  are  considered.  Unprotected  window  openings  invite 
similar  burnouts  in  so-called  "fireproof"  buildings  wher- 
ever severe  fire  exposure  exists. 

Wired  glass  in  areas  not  exceeding  720  sq.in.  and 
mounted  in  metal  frames  would  probably  have  prevented 
entrance  of  the  heat  wave  into  the  upper  floors.  In  any 
event  it  would  have  delayed  its  entrance  for  a  considerable 
time.  If,  in  addition,  window  sprinklers  had  been  provided 
and  used,  wired  glass  in  standard  metal  frames  perhaps 
even  with  lights  greater  than  720  sq.in.  would  have  pre- 
vented entrance  of  the  heat  wave  into  the  building  and 
probably  would  also  have  materially  lessened  the  damage 
to  the  terra-cotta  exterior  finish. 

The  stairway  enclosures  functioned  nearly  1009<  and  fire 
did  not  communicate  from  floor  to  floor  vrithin  the  buildini;;. 

Wired  glass  in  doors,  transoms  or  elsewhere  in  stairways 
and  other  enclosures  to  vertical  openings  should  be  avoided; 
when  used,  it  should  be  in  small  lights,  not  exceeding  10  x 
15  in.,  and  these  should  be  as  few  as  possible. 

A  horizontal  cut-off  equivalent  to  a  IJ-hr.  fire  division 
wall  would  have  confined  this  fire  to  the  east  wing. 

It  is  clearly  wasteful  to  erect  partitions  of  fire-resisting 
materials  and  then  to  equip  them  with  combustible  trim 
at  doors  and  transoms.  The  only  possible  advantage  is 
the  reduction  of  the  quantity  of  fuel,  which  advantage 
was  of  no  account  in  the  "Q"  Building  fire. 

Wired  glass  cannot  long  withstand  temperatures  reach- 
ing 1,200  deg.  F.  on  both  sides  or  1,700  dcg.  F.  on  one  side. 
At  these  temperatures  it  softens  so  that  its  weight  pulls 
it  from  the  sash  grooves. 

The  average  fire  temperatures  in  the  "Q"  Building  did 
not  exceed  1,800  deg.  F.,  if  indeed  they  reached  this  point. 
The  ruins  suggest  a  fire  of  a  severity  not  greatly  exceeding 
the  conditions  obtained  in  a  IJ  hour  test. 

Single-cell  hollow-tile  partitions  will  not  remain  in  place 
when  subjected  to  the  expansion  stresses  set  up  by  a  fire 
exposure  such  as  prevailed  here  and  subjected  to  the  forces 
of  sudden  cooling  and   impact  from   hose  streams. 

The  3  to  4-in.  concrete  on  the  steel  columns  provided 
ample  fire  protection  for  the  exposure  which  was  obtained. 

Terra-cotta  exterior  finish,  as  employed  quite  generally 
in  Chicago,  is  subject  to  spalling  and  other  material  damage 
from  the  heat  of  exposing  fires  of  any  intensity  or  duration. 
Alost  other  materials  of  value  from  a  decorative  point  of 
view  are  subject  to  similar  damage,  at  least  to  some  degree. 

Wood  furniture  and  trim  and  similar  combustible  mate- 
rial of  a  "fireproof"  building  not  only  are  subject  to  total 
loss  but  add  fuel   to  the  fire. 

The  single-wall  steel  filing  cases  failed  completely  to 
protect  their  contents. 

Automatic  sprinklers  probably  would  not  have  controlled 
the  fire,  but  very  likely  would  have  done  so  if  all  the  window 
openings  had  been  protected  with  standard  fire  window 
frames  with  wred  glass. 

The  rolling  steel  shutters  in  the  court  windows  at  the 
10th  and  LSth  floors  at  the  ventilating  machinery  rooms 
prevented  passage  of  flames.  The  heat  radiated  from  these 
shutters  blistered  the  paint  on  both  sides  of  steel  partitions 
at  least  18  in.  behind  the  shutters. 

The  vaults  prcservefi  their  contents.  They  were  subjected 
to  a  moderate  fire  exposure.  The  paint  on  the  inner  doors 
blistered.  With  a  mercantile  or  industrial  occupancy  in- 
cluding stocks  of  combustible  goods  and  a  complete  burnout 
such  as  occurred  in  this  building,  such  vaults  would  be 
likely  to  fail  from  radiation  through  the  iron  doors. 


Types  and  Costs  of  Concrete  Dams 
Compared  by  Models 

IN  MAKING  final  studies  of  the  comparative  costs 
and  advantages  of  several  types  of  dams  to  be  built 
in  California  on  the  Merced  River  for  the  Merced 
Irrigation  District,  models  of  three  types  under  con- 
sideration are  being  used.  In  addition  to  facilitating 
explanation  and  discussion  before  the  district's  board 
of  directors,  each  model  is  used  as  a  check  on  the  esti- 
mated yardage  in  the  proposed  dam  by  measuring  the 
displacement  in  water.  Another  advantage  of  the  plan 
is  said  to  be  in  making  the  layout  of  the  construction 
plant.  R.  C.  Starr,  under  whose  direction  the  wor': 
is  being  done,  states,  "it  is  much  easier  to  make  a  con- 
.struction  plant  layout,  determine  chute  slopes,  trestle 
locations,  etc.,  from  models  than  from  blueprints." 
The  first  step   in  making  the  models  was   the  con- 


-MODEL  OF   MERCED   IRRIG.VTIOX   DISTKICT   ARCH    DAM 
Concrete  tower.*:,   chutes  and  cablcwaj's   were   actually   built 
around  the  dam  on  the  same  scale  to  .show  the  relative  posi- 
tions and  appearance  of  the  construction   plant,  completely 
assembled. 

struction  of  a  relief  map  of  the  damsite,  each  contour 
being  built  up  in  wood  on  a  scale  of  20  ft.  to  the  inch, 
or  1  to  240  both  horizontal  and  vertical.  After  waxing 
the  side  slopes  to  prevent  concrete  from  sticking  to 
them,  up-and  downstream  forms  were  placed  and  con- 
crete was  poured  in  a  miniature  dam.  This  process 
was  repeated  for  the  three  types  under  consideration — 
gravity  arch,  pure  arch  and  constant-angle  arch  dams. 
As  the  three  structures  were  made  from  the  same  ma- 
terials, the  weights  as  shown  by  water  displacement 
were  used  to  check  the  estimated  comparative  yardages. 
Mr.  Starr  credits  the  idea  of  using  models  in  this 
way  to  R.  L.  Bryant,  resident  engineer,  and  J.  D. 
McDougald,  general  superintendent,  on  the  Merced 
project. 
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A     REVIEW     OF     BOOKS     AND     A     LISTING     OF     NEW     PUBLICATIONS 


Professor  Swain's  New  Book 

Sir — On  reading  your  review  of  Prof.  Swain's 
"The  Young  Man  and  Civil  Engineering,"  I  decided  to 
get  a  copy  of  the  book.  After  reading  it  from  cover  to 
cover  I  decided  to  buy  several  copies  and  send  them 
around  to  places  where  I  thought  they  would  do  good. 
In  my  opinion  Prof.  Swain  has  treated  his  subject  in 
a  manner  that  will  have  a  far  reaching  good  influence 
on  the  young  men  contemplating  civil  engineering  as  a 
profession  and  the  young  men  who  are  actually  in 
school. 

If  I  could  afford  it  I  would  send  a  copy  of  the  book 
to  every  student  in  every  engineering  college  in  the 
United  States  because  of  my  belief  that  Prof  Swain's 
criticisms  are  just  and  practical  and  point  the  way  to 
better  work  than  we  have  been  getting  from  our  engi- 
neering schools  for  a  long  while. 

I  have  had,  as  you  know,  about  thirty  years  of  experi- 
ence with  college  graduates  and  their  usefulness  when 
they  come  out  of  school  shows  to  me  conclusively  there 
is  something  very  wrong  in  the  way  our  colleges  have 
been  handling  this  all-important  question  of  fitting 
young  men  for  engineering  work. 

New  York  City.  Hugh  L.  Cooper. 


Mechanical  Testing  in  Great  Britain 

MECHANICAL  TESTING:  A  Treatise  in  Two  Volumes.  Vol. 
I,  Testing  of  Materials  of  Construction— By  R.  G.  Batson, 
M  Inst ,  C  E.,  M.  I.  Mech.  E..  Associate  of  King's  College. 
London.  Senior  Assistant  in  the  Engineering  Department  of  the 
National  Physical  Laboratory.  Teddington :  and  J.  H.  Hyde, 
AM.  Inst.  C.  E.,  M.  I.  A.  E.,  A.  M.  I.  Mech.  B.,  Senior  Assist- 
ant in  the  Engineering  Department  of  the  National  Physical 
Laboratory.  Teddington.  [The  Directory-Useful  (D.  fJ.  Tech- 
nical Series.]  New  York:  E.  P.  Dutton  &  Co.  Cloth,  6  x  S) 
in.  ;  pp.   413  ;  illustrated.     $9. 

In  materials  testing  there  are  usually  many  ways  of 
carrying  out  a  given  test,  but  the  results  obtained  by 
the  different  procedures  will  not  always  be  comparable, 
and  some  methods  are  found  to  correlate  better  than 
others  with  practical  experience  concerning  the  resist- 
ance of  material.    Largely  from  these  conditions  there 
has  arisen  a  picturesque  variety  in  forms  of  test  and 
devices  for  testing,  a  variety  still  further  complicated 
by  the  fact  that  standardization  has  attempted  to  pro- 
duce certain  fixed  points  in  the  field.     It  is  obviously 
necessary  that  every  man  engaged  in  testing  should  be 
familiar  in  detail  with  the  many  kinds  of  tests  and  test- 
ing machines.     The  author  of  this  work  has  therefore 
performed  a  useful  service  in  presenting  a  condensed 
catalogue  of  the  subject.     It  will  usefully  supplement 
other  works  of  the  same  kind,  for  no  single  work  is 
quite  complete  or  covers  each  detail  with  equal  thor- 
oughness.   The  continuous  progress  made  m  interpreta- 
tion of  tests,  moreover,  causes  the  «"bject  to  change 
as   the  years   go   by;    in   fact,   it   appears   that   some 
passages  in  the  present  work  are  already  superseded 
by    later    information,    particularly    m    the    field    ot 

^Tl:^i^rf::;'ihereaderto^i^.asag.r^ 

.eristic  of  the  work  only  ^l^  S:^^^^^^ 
work,  it  is  largely  foreign  as  to  tesnng  ma 


standards,  and  that  one  or  two  of  the  most  important 
items  of  the  field  are  treated  in  a  very  brief  and  offhand 
way.  The  tension  testing  machine  might  be  expeclpd 
to  have  much  space  and  a  great  amount  of  detailed 
analysis  devoted  to  it,  since  it  is  by  far  the  most  wide.y 
used  piece  of  testing  equipment,  but  it  is  treated  quite 
summarily.  The  field  of  lime  and  cement  testing,  whi  h 
has  developed  remarkably  in  recent  years,  claims  large 
importance  because  of  the  extensive  use  of  cement  and 
might  properly  be  given  many  times  the  half  dozen 
pages  which  the  present  work  devotes  to  it.  The  same 
inadequacy  is  found  in  tests  of  road  materif  1  (9  pages), 
in  which,  "incidentally,  the  testing  of  bituminous  mate- 
rials is  passed  over  entirely. 

Science  Popularized  Without  Sacrifice 

THE  OUTLINE  OF  SCIENCE:  A  Plain  Story  Simply  Told— - 
Edited  by  J.  Arthur  Thompson.  Regius  Professsor  of  ^atural 
History  in  the  University  of  Aberdeen.  Vol.  I  of  Four  \olumes 
rthe  whole  containing]  40  Colored  Plates  and  80  lUustratiors 
in  Black  and  White.  New  York  and  London :  G.  P.  Putnam  5 
Sons.     Cloth;    8   x  H   in.;   pp.    296.      $3.75   per  volume. 

So  far  as  can  be  judged  from  the  first  of  the  four 
volumes,  this  is  a  remarkably  successful  attempt  to 
present,  without  sacrifice  of  the  scientific  spirit,  tha 
fundamentals  of  science  in  such  plain  language  that  any 
person  of  average  intelligence  can  readily  understan(i 
them. 

The  first  volume  begins  with  the  Romance  of  the 
Heavens,  or  astronomy  and  ends  with  Foundations  <  f 
the  Universe,  or  the  new  atomic  theory,  electricity, 
radio  energy,  electrons,  etc.  Evolution  fills  the  inter- 
vening pages,  opening  with  the  earth  and  life  upon  it, 
continuing  with  adaptation  to  environment,  the  struggle 
for  existence,  the  ascent  of  man  and  "evolution  still 
going,"  and  ending  in  the  dawn  of  mind.  The  illustra- 
tions are  well  chosen  and  effectively  presented.  To 
assist  the  reader  to  act  upon  the  stimulus  of  the  wore 
to  go  further,  brief  reference  lists  to  other  and  more 
detailed  books  are  appended  to  each  chapter. 

"The  Outline  of  Science"  will  doubtless  attain  as 
much  popularity  as  Wells'  "Outline  of  History,"  but 
it  falls  in  an  altogether  different  categoiy  as  regaras 
likelihood  of  adverse  criticisms  from  specialists.  This 
is  partly  due  to  the  nature  of  the  two  subjects  and 
partly  to  the*  methods  of  approach  in  the  two  works. 

Federal,  State  and  Local  Taxation 

ESSAYS  IN  TAXATION— By  Edwin  R.  A.  Seligman,  McVIckar 
Professor  of  Political  Economy,  Columbia  Univcrijity.  Clotn. 
6   X  9   in.  ;   pp.    782.     New   York:      Tin-   M:LcMlllan  Co.      J4. 

The  present  revision  and  enlargement  of  this  stand- 
ard work  on  taxation  includes  three  new  chapters  on  (1) 
The  War  Revenue  Acts,  (2)  Loans  Versus  Taxes  in 
War  Finance,  and  C3)  The  Cost  of  the  War  and  How 
It  Was  Met.  Besides  this  hundred  pages  of  new  matter, 
considerable  additions  have  been  made  at  a  few  points 
and  slight  ones  in  many  places.  The  book  is  in  pait  a 
treatise  and  in  part  a  collection  of  essays  or  occasional 
addresses,  each  well  rounded  and  up  to  date  when 
presented.  The  essays  overlap  each  other  and  the 
treatise  part  of  the  book  both  in  sulvmatter  and  chron- 
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ologically.  This  compels  the  reader  to  go  back  and 
forth  in  order  to  get  a  consecutive  up-to-date  story. 

Altogether,  the  book  is  a  detailed  exposition  of  the 
theorj',  and  to  a  less  extent  of  the  practice,  of  federal, 
state  and  local  taxation,  with  a  historical  background 
and  an  analysis  of  the  legal  and  economic  phases  of  the 
subject,  and  ample  deductions  from  experience. 

A  few  of  the  many  chapter  heads,  in  addition  to 
those  already  given,  follow:  General  Property  Tax; 
Single  Tax;  Double  Taxation;  Ta.xation  of  Corporations 
(three  chapters)  ;  Betterment  T{\x;  Relation  of  Federal, 
State  and  Local  Revenues.  The  literature  of  the  sub- 
ject, including  the  numerous  reports  of  state  and  local 
tax  commissions  created  to  investigate  taxation,  are 
reviewed. 

Economics  Humanized  and  Modernized 

PRINTIl'I.RS  OF  THK  XKW  Kl'd.VO.MITS — Hy  I>iimol  IX  Kdio. 
Associate  Proftssor  of  History  and  Politics  Division  of  Current 
Industrial  Problems,  Colgate  i'nivorsitv.  New  York:  Thomas  J. 
Crowd!  Co.     Cloth  ;   6  x  9  in.  ;  pp.   525.     $2.75. 

The  keynote  of  Prof.  Edie's  book  is  struck  in  its  first 
sentence:  "Economics  is  the  science  of  human  nature  in 
its  relations  to  the  ordinary  business  of  life."  Before 
proceeding  with  abstract  theories  he  con.siders  human 
instincts  and  their  application  to  modem  economic  con- 
ditions. In  describing  the  machinery  of  modern 
industry  and  commerce  Prof.  Edie  brings  home  -to  the 
average  man  principles  that  otherwise  would  seem  to  be 
of  little  practical  significance. 

The  application  of  the  conventional  economic  prin- 
ciples he  treats  under  five  main  heads:  Labor,  capital, 
management,  markets,  and  money  and  credits.  The 
treatment  of  all  these,  however,  is  specific,  up-to-date 
and  practical  rather  than  according  to  abstract  and 
classical  methods.  Throughout  the  reader  is  made  to 
see  that  however  perfect  in  all  its  parts,  and  however 
nicely  articulated  may  be  our  economic  machinery,  its 
motive  power  flows  from  mankind,  and  that  results 
obtained  from  the  machine  will  be  measured  by  the  in- 
telligence with  which  that  power  is  directed.  "Eco- 
nomics," the  author  says,  "is  not  mainly  the  science  of 
things;  it  is  the  science  of  life.  It  concerns  the 
realization  of  human  energies,  and  at  the  basis  of  all 
economic  behavior  lies  instinctive  nature." 

Prof.  Edie  closes  his  work  with  a  discussion  of  public 
control,  economic  radicalism  and  economic  democracy, 
treating  these  moot  questions  from  the  expository 
rather  than  the  controversial   standpoint. 

The  author  has  done  so  good  and  important  a  piece 
of  work  that  we  regret  to  note  that  in  the  part  of  the 
book  dealing  with  the  "Scientific  Basis  of  Economics" 
there  appears  here  and  there  a  trace  of  the  "pseudo- 
science"  and  inaccuracy  that  we  have  become  accus- 
tomed to  expect  in  the  Sunday-supplement  and  popular- 
magazine  article.  To  illustrate:  On  p.  74  the  author 
talks  of  electricity  as  though  it  were  a  source  of  power 
instead  of  a  means  for  transmitting  power.  In  his  dis- 
cussion of  water  power  on  p.  75  is  found  similar  con- 
fusion of  thought.  In  his  statement  on  p.  81  as  to  the 
likelihood  of  a  "super-power  zone"  being  developed  in 
the  Boston-Washington  district  within  the  next  few 
years.  Prof.  Edie  has  apparently  succumbed  to  the 
super-power  propaganda.  On  p.  91  reference  is  made 
to  the  Federated  American  Engineering  Societies  as  a 
central  association  "for  the  purpose  of  advancing  the 
sciences  of  technical  engineering,"  whereas  its  purpose 
is  non-technical.    We  suggest  to  Prof.  Edie  that  in  his 


next  edition  he  submit  this  portion  of  the  book  to  the 
scrutiny  of  a  technical  critic,  as,  judging  from  his  pre- 
face, he  has  done  with  sections  dealing  with  the  com- 
mercial and  financial  aspects  of  his  subject. 


American  and  British  Local  Government 

THE  jrODERIvr  CITY  AND  IT.';  OOVERXJIEXT — By  William 
Parr  Capes.  Secretary  New  Yori<  State  Conference  of  Mayors  ; 
Director  New  York  State  Bureau  of  .Municipal  Information.  New 
York  :  E.  P.  Dutton  &  Co.  Cloth  :  6  x  9  in.  :  pp.  269  ;  15  organi- 
zation charts.     $5. 

H.WDBOOK  OF  MUNICIPAL  GOVERNMENT— By  Charles  M. 
Fassett.  Specialist  in  Municipal  Government  at  the  University 
of  Kansas :  former  Mayor  of  Spokane.  Now  York :  Thomas 
Y.  Crowell  Co.     Cloth;  5  x  8  In.  :  pp.  192.     $1.50. 

.\SSETS  OF  THE  IDEAL  CITY — By  Charles  M.  Fassett,  Special- 
ist in  .Municipal  Oovernnitnt  at  the  University  of  '  Kan.sas  : 
former  Mayor  of  Spokane.  New  York ;  Thomas  Y.  Crowell 
Co.     Cloth;  5  X  8  in.  ;  pp.  177.     $1.50. 

THE  LOC.VL  GO%'ERNMENT  OF  THE  THnTITED  KINGDOM— 
Bv  John  J.  Clarke.  M.A.,  F.S.S.,  Lecturer  in  Law  of  Housing 
and  Town  Planning  in  the  University  of  Liverpool ;  Lecturer  in 
Public  Administration.  Local  Government  and  Citizenship  for 
the  Liverpool  Education  .Authorities.  W'ith  a  Foreward  by  Sir 
Homewood  Crawford.  I^ndon.  Toronto.  New  York:  Sir  Isaac 
Pitman  &  Sons,  Ltd.     Cloth  ;  5  x  7  in.  ;  pp.  374.     8s. 

Of  these  four  books  on  municipal  government,  the 
first  three  deal  primarilj^  with  principles,  methods  and 
results  in  America,  while  the  fourth  is  a  detailed  analysis 
of  actual  practice  in  England,  Wales,  Scotland  and 
Ireland,  with  historical  backgrounds  and  summaries  of 
Parliamentary  statutes  and  administrative  practice.- 

Mr.  Capes  concentrates  on  a  few  main  subjects,  such 
as  the  fundamentals  of  municipal  government,  the  selec- 
tion of  officials,  charters  and  their  three  chief  types 
(federal,  commission  and  commission-manager),  educa- 
tion, and  efficiency  and  cost  of  government.  Mr.  Fassett 
in  his  "Handbook"  touches  upon  all  these  subjects  and 
numerous  sub-topics,  besides  many  details  of  adminis- 
tration, but  the  book  is  so  small  and  so  many  subjects 
are  taken  up  that  the  presentation  of  each  subject  is 
brief  and  sketchy.  Mr.  Fassett's  second  volume,  "Assets 
of  the  Ideal  City,"  is  in  part  a  repetition  and  in  part 
an  extension  of  the  first,  the  extension  being  chiefly 
on  administrative  details.  The  two  volumes  might  have 
been  combined,  duplications  omitted,  and  the  treatment 
of  some  of  the  more  important  subjects  expanded  with- 
out making  a  book  either  unduly  large  or  e.xpensive. 

Mr.  Capes'  book  is  suited  to  the  advanced  student 
and  fairly  well  informed  citizen  or  municipal  official. 
One  of  its  valuable  features  is  its  discussions  and  sum- 
maries of  the  advantages  and  disadvantages  of  the 
three  main  types  of  city  government  now  prevalent, 
considered  simply  and  one  type  against  the  others.  Mr. 
Fassett's  "Handbook"  is  more  elementaiy  and,  as 
already  indicated,  more  sketchy.  Both  authors  have 
had  experience  in  and  much  observation  of  municipal 
government,  and  herein  and  in  the  recentness  of  the 
books  lie  their  chief  claims  for  attention  as  compared 
with  the  many  earlier  books  on  municipal  government. 

Mr.  Clarke's  "Local  Government  in  the  United  King- 
dom" is  a  concise,  readable  and  masterly  review  of 
parish,  district,  borough,  county  and  London  govern- 
ment in  the  United  Kingdom,  including  the  many  rela- 
tion.ships  of  the  central  and  local  governments.  It 
includes  post-war  legislation  and  its  eff'ects. 

A  commendable  feature  of  each  of  the  four  books  is 
a  carefully  selected  classified  bibliography.  All  the  books 
lay  stress  on  the  duties  of  citizenship  and  on  admin- 
istrative efficiency.  All  recognize  the  place  of  the 
technically  trained  man  in  municipal  administration. 
All  are  singularly  free  from  statements  on  engineer- 
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ing  nnd  allied  subjects  that  surprise  the  well-informed 
municipal  engineer  and  are  likely  to  mislead  the  layman. 
Sti-angely  enough,  in  view  of  the  statement  in  H.  S. 
Buttenheim's  Foreword  to  the  "Handbook"  that  Mr. 
Fassett  is  "a  successful  engineer,"  it  is  this  author  who 
makes  the  largest  number  of  questionable  statements 
regarding  engineering  matters— but  he  deals  more  ex- 
tensively with  these  than  do  the  other  authors.  It 
may  be  added  that  Mr.  Fassett's  exposition  of  the 
functions  of  a  city  health  department  seems  to  be  one 
of  the  least  adequate  sections  in  either  of  his  two 
interesting  and  suggestive  books. 


A  Magnificent  Record  Ably  Presented 

A  HALF-CENTURY  OP  PUBLIC  HEALTH:  Jubilee  Historical 
Volume  of  the  American  Public  Health  Association  In  Com- 
memoration of  the  Fiftieth  Anniversary  Celebration  of  Its 
Foundation,  New  York  City.  Nov.  14-lS.  1921 — Eaited  by 
Mazyck  P.  Ravenel.  M.D.,  President.  New  York-  American 
Public  Health  -Association.  Stiff  paper ;  7  x  10  in.  •  pp  461 ; 
f lontispiece  portrait  of  .Stephen  Smith.  M.D..  Founder'  and  First 
President  of  the  Association.     $3.75  ;  cloth.  $5.25. 

Such  occasions  as  the  semi-centennial  of  the  American 
Public  Health  Association  have  often  and  always  should 
have  as  one  of  their  best  fruits  the  presentation  of  the 
history,  present  status,  and  future  needs  of  the  various 
fields  in  the  domain  of  the  association  concerned.  The 
record  in  the  present  volume  is  magnificent  and  the 
presentation  by  the  nearly  two-score  reviewers  and 
forecasters   is   ably   done. 

Rarely  can  any  association  listen  to  an  address  by  its 
first  president  fifty  years  after  its  organization.  Dr. 
Stephen  Smith,  himself  nearly  a  centenarian,  is  fittingly 
given  first  place  in  this  volume.  There  follows  a  history 
of  the  American  Public  Health  Association  and  sketches 
of  its  deceased  presidents,  and  also  of  Dr.  Smith,  pre- 
pared by  Dr.  Ravenel,  editor  of  the  volume  and  president 
of  the  association  last  year.  Various  aspects  of  sanita- 
tion and  public  health  are  reviewed  by  specialists,  among 
others  Bacteriology,  by  Prof.  F.  Gorham;  Water  Puri- 
fication, Prof.  George  C.  Whipple;  Sewage  and  Refuse 
Disposal,  Dr.  Rudolph  Hering;  Stream  Pollution  and 
Industrial  Wastes,  Earle  B.  Phelps;  Milk,  Dr.  Charles 
E.  North;  and  Ventilation  by  Dr.  George  T.  Palmer; 
State  and  Municipal  Control  of  Disease,  Dr.  Charles  V. 
Chapin;    Mortality  Progress,  by  Dr.  F.  L.  Hoffman. 

The  volume  should  be  of  interest  and  value  to  sani- 
tarians and  health  workers  generally,  including  many 
engineers  engaged  in  municipal  work  in  an  official  or 
consulting  capacity. 


Elementary  Text  on  Landscape  Gardening 

TEXTBOOK  OP  LANDSCAPE  GARDENING—Designed  Espe- 
cially for  the  Use  of  Non-Professional  Students,  ^^y  trank  A. 
Waugh.  New  York:  John  Wiley  &  Sons,  Inc.  London  .Chap- 
man &  Hall,  Ltd.  Cloth  :  7  X  10  in. ;  pp.  344  ;  illustrated.  J5. 
C25s.  net.) 

The  elements  of  landscape  gardening  are  here  pre- 
sented in  a  manner  well  designed  to  meet  the  needs  of 
students  who  do  not  intend  to  become  professional  land- 
scape gardeners.  Some  30  pages  are  devoted  to  survey- 
ing, leveling  and  mapping.  Chapters  follow  on  land- 
scape gardening  details,  architectural  details,  domestic 
landscape  gardening,  civic  problems,  plant  materials 
and  planting,  and  landscape  in  its  broader  phases,  ex- 
tending to  parks  and  reservations.  Exercises  for  the 
student  are  provided.  There  are  a  few  references  to 
books  and  articles  at  the  close  of  each  chapter,  and  a 
short  bibliography  at  the  end  of  the  book. 


Publications  Received 


THE  A.B.C.'s   of   CALCULUS — By   C.    C.    Carpenter.    C.   E..   Ada. 

Ohio:   The  Author.     Cloth;  4x7  in.;  pp.  78.     $1.50. 

Calculus  as  usually  taught  is  a  formidable  subject  wbich.  un- 
fortunately, is  rarely  retained  by  those  who  study  it.  This  little 
book  is  an  effort,  and  a  fairly  successful  one,  to  simplify  the  in- 
troduction to  the  study  of  calculus  so  as  to  make  its  principles 
more  plain  and  thus  to  insure  their  retention.  It  will  be  useful, 
too,  in  refreshing  the  memory  of  those  engineers  who  have  for- 
gotten most  of  their  calculus. 

AMERICAN  CONCRETE  INSTITUTE:  Proceedings,  1922 — De- 
troit. Mich.     Paper;  6  x  9  in.  ;  pp.  449  ;   illustrated. 

ANALYSIS  AND  CLASSIFICATION  OF  PERFORMANCE  IN 
VOCATIONAL  RELATIONS — By  J.  Osborn  Hopwood.  M.S. 
(Yale)  Of  the  Personnel  Department  of  The  Philadelphia  Elec- 
tric Co.  Formerly  of  the  Emergency  Fleet  Coi-poration.  In- 
structor, Operative,  etc.  Boston:  Richard  G.  Badger.  Cloth; 
5x8  in.;  pp.   128.     $1.75  net. 

BACTERIA  FERMENTING  LACTOSE  and  Their  Significance  in 

Water  Analysis — By  Max  Levine.  Bacteriologist  Iowa  Experi- 
ment Station  and  Associate  Professor  of  Bacteriology,  Iowa 
State  College,  Ames,  Iowa ;  Engineering  Experiment  Station. 
Paper  ;  6  x  9  in. ;  pp.  127  ;  illustrated. 

Sections  on  the  colon  group,  under  characteristics,  tests  for 
differentiation,  classification,  detection,  and  index  of  pollution ; 
one  section  on  spore-forming  lactose  fermenters  and  their  signif- 
icance ;  appendi.xes  on  routine  methods  of  analysis  and  culture 
media  ;  205  references. 

BE.AUTIFUL  HOMES  OP  MODETIATE  COST — A  Selection  ol 
Modern.  Artistic.  Practical  Designs  by  Well  Known  Architects. 
Together  with  Information  on  Planning.  Financing.  Construc- 
tion. Decoration  and  Furnishing.  New  York:  Building  .\ge 
and  the  Builders'  Journal.  Paper;  9  x  12  in. ;  pp.  96;  illus- 
trated.    $1. 

BRTTCKEN  IN  EISBNBETON:  Ein  Leitfaden  fur  Schule  und 
Praxis — Von  C.  Kersten.  Vorm,  Oberingenieur  Studienrat  an 
der  Baugewerskschule  Berlin.  Teil  II.,  Bogenbriicken.  Vierte 
Neubearbeitete  Auflage.  Berlin:  Wilhelm  Ernst  &  Sohn.  Paper; 
7  X  10  in.;  pp.  228;  521  iUustrations. 

BUILDING  CONTRACTS:  The  Principles  and  Practice  of  Their 
Administration — By  Edwin  J.  Evans.  Foreword  by  Sir  Charles 
T.  Ruthen,  O.B.E.,  F.R.I. B.A.H.M.  Director-General  of  Hous- 
ing and  President  of  the  Society  of  -Architects.  [The  Directly- 
Useful  (D.U.)  Technical  Series.]  New  York:  E.  P.  Dutton  & 
Co.     Cloth;  6  X  9  in. ;  pp.  304. 

COLUMBIA  BASIN  PROJECT— A  Report  by  George  W.  Goethals 
&  Co.,  Inc.,  to  Department  of  Conservation  and  Development 
of  the  State  of  Washington.  Olympia,  Wash.  Paper  ;  6  X  9  In. ; 
])l>.  56  ;  folding  map  and  halftones. 

A  brief  summary  of  Col.  Goethal's  report  on  this  vast  irriga- 
tion project  appeared  in  Engineering  Xeics-Rccord.  -April  20,  1922. 
p.  666. 

CONCRETE    COMPUTATION    CHARTS— By    Richard    T.    Dana. 
M.  Am.  Soc.  C.  E.,   M.-  A.  I.  M.  &  M.   E..  Chief  Engineer,  Con- 
struction Service  Co.,  and  James  M.  Kingsley.  B.S.     New  York: 
Codex  Book  Co.,  Inc.     Cloth  ;  9  x  12  in. ;  pp.  14  ;  21  charts.     ?5. 
Design  diagrams  tor  reinforced  concrete  are  num.rous  but  few- 
have  found  their  way  into  books.     This  set  seems  to  be  complete 
and  accurate.     Whether  they  will  be  used  depends  a  good  deal  on 
the  taste  and  fancy  of  the  prospective  user. 

DAILY  RIVER  STAGES  OF  THE  PRINCIPAL  RIVERS  OF 
THE  UNITED  STATES.  1920 — By  H.  C.  Frankenfield.  Meteorol- 
ogist. Wa.shington,  D,  C. :  U.  S.  Weather  Bureau.  Paper;  9 
X  12.;  pp.  182. 

THE  DESIGN  OF  MASONRY  STRUCTURES  AND  FOUND-\- 
TIONS — By  Clement  C.  Williams.  C.K..  M.  -Am.  Soc.  C.  E., 
Professor  of  Civil  Engineering.  University  of  Kansas  ;  Consult- 
ing Engineer.  New  York  :  McGraw-Hill  Book  Co.  Cloth  ;  6  x  9 
in.;  pp.  555;   265   illustrations.     $5. 

DEPARTMENT  OF  HIGHWAYS,  ONTARIO:  Report  for  1920. 
Ottawa.     Paper;  6  x  10  in.;  pp.  70. 

DETERIORATION  OF  STRUCTURES  IN  SEA-WATER— Second 
(Interim)  Report  of  the  Institution  of  Civil  Engineers.  Edited 
by  P.  M.  Crosthwaile.  H.  A.  L..  M.  Inst.  C.  E.,  Secretary  to  the 
Committee,  and  Gilbert  R.  K.-dgrove.  As.soc.  Inst.  (^.  E..  (De- 
partment of  Scientific  and  Industrial  Re.tcarch  of  the  British 
Government.]  London:  His  Majesty's  Stationery  Office.  Paper; 
6  X  10  in.  ;  pp.  57  ;  illustrated.     2Js.  net. 

Addition  to  the  main  report  (reviewed  in  Englncfring  Xetvs- 
Jiicord.  June  17.  1920),  giving  mainly  the  results  of  some  zoolog- 
ical studies  of  marine  borers  and  adding  to  ^ome  of  the  report 
data  from  various  parts  of  the  world. 

DOMINION  WATER    POWER    BRANCH;   Report  for   1920-21— 

Ottawa.  Ont.    Paper;  6  s  10  in.;  pp.  S9. 
DWELLINGS  AND  FAMILIES:  1920  Census — Washington,  D.  C. ; 

Bureau  of  the  Census.     Paper;  9  x  11  In.;  pp.  14. 

EFFECT  OF  COLOR  OF  WALLS  AND  CEILINGS  ON  RESULT- 
A-NT  ILLUMINATION — Compiled  by  A.  L.  Powell,  Lighting 
Service  Department,  Edison  Lamp  Works.  General  Electric  Co.. 
Harrison.  N.  J.  Paper;  6  x  9  In. ;  pp.  15;  S6  color  samples  of 
tints,  paints  and  wall  papers  with  corresponding  percentages  Of 
reflection  from  mazda  lamps. 
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THE  GAXTT  CHAR'":  A  WorkinB  Tool  of  Management— By 
\Valu"(^;  i-lark.  M.  Am.  Soe,  M.  E..  M.  Taylor  Society  With 
."ml'-ndicesbv  Walter  -V.  Polakov  and  Frank  W.  Trabold.  -New 
York:     The  Konald  Press  Co.    Cloth  ;  6  x  a  in. ;  pp.  laa.     ?-!•■>»• 

A  GUIDE  TO  THE  OPERATION  OF  SEWAGE  TREATMENT 
PLANTS— By  Burns  &  McDonnell  Engineering  Company.  Con- 
BUltinK  Engineers,  Kansas  City,  Mo.    Paper  ;  4  x  6  in. ;  pp.  8. 

HYDRAULIC  LABORATORIES   IN  THE  UNITED  STATES  OF 
AMERIC.V-    A    Descriptive    Directory — Compiled    for    the    Hy- 
draulic   Research    Committee    of    The    Engineering    Foundation 
(J.  Waldo  Smith  and  Sila-s  H.  Woodward)   by  Alfred  D    Flinn. 
Secretary.    Engineering    Societies'     Building,     New     \orK    ^..uj. 
Paper:  6  x  10  in.:  pp.  79.     Price  not  yet  fixed. 
Describes  49  laboratories  under  a  dozen  heads,  including  owner 
date  established,  kind  of  tests,  head,  principal  equipment,  unusual 
facilities    whether  available   to   outsiders,    railway   station   or  slu- 
ing   person   in  charge,  number  on   staff,  brief  general  description, 
research  work.     Lists  eight  other  laboratories.     Contains  no  sum- 
maries or  comment  but  is  welcome  as  probably  the  first  compila- 
tion of  the  kind  ever  made. 

INSECT  LIFE  ON  SEWAGE  FILTERS— By  W.  H.  Parkinson, 
M  D  D.P  H.,  M.Q.H.  to  the  Basford  R.D.C.  and  Beeston  U.p.C.. 
and  H.  D.  Bell.  A.I.C..  Manager  and  Chemist  of  the  Stratford- 
upon-Avon  Sewage  Disposal  Works,  and  Consulting  Chemist  on 
Deodorization  of  Sewage  Disposal  Works.  London:  The  bani- 
tar>-  Publishing  Co..  Ltd.  Cloth  ;  5  x  S  in. :  pp.  64. 
Observations   on   .■Vchorutes   viaticus,    beginning    at    the    contact 

beds   of  the   sewage-works  of  Manchaster.    England,   in    1904   and 

including  research   work  in   1914-16.     Published   in  1919,  but  not 

previously  noted  in  these  columns. 

THE  INTERNATIONAL  LABOR  ORGANIZATION  OF  THE 
LE  \Gl'E  OF  NATIO.NS — Report,  National  Industrial  Confer- 
enc-  Board — New  York :  The  Century  Co.  Paper ;  6  x  S  in. ; 
pp.   159  ;   frontispiece  map. 

AN  INVESTIGATION  OF  THE  PROPERTIES  OF  CHII^LED 
IRO.N'  CAR  WniKELS — Part  I.  ■\\lic<l  Fit  and  Static  Load 
Strains.  Conducted  bv  J.  .M.  Snodgrass  and  F.  G.  Guldner. 
Bulletin  129,  Engineering  Experiment  Station,  i:niversity  of 
Illinois  Urbana,  111.  European  Agents,  Chapman  &  Hall,  Lon- 
don. England.  Paper ;  6  x  9  In. :  pp.  95  ;  line  cuts  and  half 
tlons.     55c. 

IRON  ORE:  PART  II:  BRITISH  AFRICA— Summary  of  In- 
formation as  to  the  Present  and  Prospective  Iron-Ore  Supplies 
of  the  World.  [Imperial  Mineral  Resources  Bureau.]  London: 
H.  M.  Stationery  Office.  Boards ;  6x9  in. ;  pp.  76 ;  folding 
map.     31s. 

IRRIGATION  IN  M.\DRAS  PRESIDENCY:  Report  for  1920-21  — 
Madras:  Superintendent  Diocesan  Press.  London:  Constable 
&  Co.  Paper;  S  x  13  in.;  pp.  210;  folding  maps.  2  rupees 
12  annas. 

LOUISIANA  BOARD  OF  STATE  ENGINEERS— Report  for 
1921-22.    New  Orleans,  La.     Paper;  6  x  9  In. ;  pp.  213. 

MEXIC.\N  PETROLEUM — New  York:  Pan  American  Petroleum 
&  Transport  Co.  Flexible  ;  6  x  9  in-  ;  pp.  300  ;  half  tones  and 
folding  map. 

MODERN  C1TY  PLANNING:  Its  Meaning  and  Methods — By 
Thomas  Ad.jTis.  Town  Planning  Consultant  to  the  Dominion  of 
Canada  I^eclurer  on  Civic  Design.  Massachusetts  Institute  of 
TcchnoJcgy.  New  York  City:  The  National  Municipal  League. 
Paper  ;  6  x  9  in.  ,  np.  21.     50c. 

A  conci.>e  review  <  '  principles  and  methods  which  rounds  out  a 
stries  of  pamphlets  usued  by  the  National  Municipal  League. 
The  others  (25c.  eachl  are:  The  Law  of  the  City  Plan,  by  Frank 
B.  Williams  :  Zoning  by  Kdward  M.  Bas.sett  :  Law  of  Zoning,  by 
Herbert  S.  S'.-ann  ;  Snecial  Assessments,  by  the  League's  Com- 
mittee on  Sources  o£  Revenue. 

MODERN  PRACTICK'  IN  HEAT  ENGINES — Ry  Telford  Petrie. 
Lec'jriT  in  Mechanical  Engineering  in  the  Victoria  University 
of  Manchaster  and  in  th>'  Manchester  Municipal  College  of 
Technologv.  London  and  New  York:  Longmans,  Green  &  Co. 
Cloth;  Si  X  11  in.;  Jlustratid.  J5  net. 
Covers  steam  boilers,  steam  turbines  and  engines,  and  internal 

combustion  engines.     Supplements  the  late  W.  Inchley's  "Theory 

of  Heat  Engines." 

NATIONAL  FOREIGN  TR.VDE  CONVENTION:  Proceedings 
Ht22  Meeting — New  York:  Addri'ss  the  Secretary  (as  above), 
India  House,  Hanover  Square.     Cloth;  6  x  9  In. ;  pp.  615. 

THE  NEW  INTERNATIONAL  TEAR  BOOK:  A  Compendium  of 
the  World's  Progre.ss  for  the  Year  1921.  Editor.  Frank  Moore 
Colby,  M.A.  New  York  :  Dodd.  Mead  &  Co.  Cloth  ;  7  x  10  in. ; 
pp.  776  ;  maps  and  haiftom-s.      $6.75. 

The  twentieth  i9.suc  of  this  useful  annual.  As  usual,  the  en- 
g.  leering  and  the  other  sciences  and  arts  are  reviewed  and  care- 
ful attention  Is  given  to  the  various  Industries,  economics,  and 
public  questions. 

NEW  SOUTH  WALES  DEPARTMENT  PUBLIC  WORKS:  Re- 
port for  1920-21— Sydney.  Paper;  11  x  13  In.;  pp.  85;  Illus- 
trated. 

NOTES  ON  MEC.IANICAL  DRAWI.V(3 — By  Rolhind  S.  Wallls. 
<  Industrial  E('ication)  .Anns.  Iowa:  lOngliieirliig  ICxtenalon 
Pepartment.  1-  wa  State  College.  Paper  ;  6  x  9  In. ;  pp.  64  ;  87 
line    cuts.      .''•'jc. 

OFFICIAL    YRA'l    BOOK     OF    THE     COMMON-WEALTH     OF 

AUSTRAI  TA     'Jimtnlning    Authorii  for    1901-2(1 

and    ColT  c-    i    Statistics     for     17^  I     by    G.     H. 

Knlbl  s.    K'-rmerly    Commonwealth    -  \    Completed 

by    Jrhn    Stonehnm.    I'Mltor.     Melliuurin.,  Au.stralia:    Common- 

w«.alth    Bureau   of  Census  and  .Statistics.  Boards;   7  x   10   In.; 
pp.  1228:  maps  ;incl  dl:igr:inis. 


PETROLEUM:  WHERE  AND  HOW  TO  FIND  IT— By  Anthony 
Blum.  Chicago:  Modern  Mining  Books  Publishing  Co.  Lon- 
don: D.  Appleton  &  Co.  Cloth;  5x8  In.;  pp.  367;  frontis- 
piece portrait  of  author.     $2. 

PLAN  OF  NEW  YORK  AND  ITS  ENVIRONS:  Report  of  Meet- 
ing of  May  10.  1922  (at  which  announcement  was  made  of  the 
Regional  Survey  in  progress).  New  York:  Russell  Sage  Foun- 
dation,  130  E.    22nd  St.      Paper ;   7   x   10   in.  ;   pp.   25. 

PRACTICAL  ACCOU.NTING  FOR  GENERAL  CONTRACTORS— 
By  H.  D.  Grant,  StalT  of  W.  B.  Richards  &  Co..  Accountants  and 
Engineers,  etc.     Cloth  ;   6  x  9   in.  ;  pp.   254.     $3. 

THE  PROBLEM  OF  DUST  PTHISIS  IN  THE  GRANITE-STONE 
I.VDUSTRY — By  Frederick  L.  Hoffman,  LL.D.,  Washington, 
D.  C;  Bureau  of  Labor  Statistics.  Paper;  6  x  9  in.  ;  pp.  178. 
20c.  from  Superintendent  of  Documents,  Washington,  D.  C. 

PROTECTION  FOR  BUYERS  OF  PINE:  Report  of  Annual 
Meeing  of  Subs:  ribers  to  Southern  Pine  Association.  March 
28-29,  1922 — .New  Orleans.  La.  Southern  Pine  Association. 
Paper  ;  6  x  9   in. ;  pp.  264. 

PUBLICITY  METHODS  FOR  ENGINEERS ;  A  Manual  for  Men 
Engaged  in  Public  Information  Work — Proceedings  of  the  First 
National  Conference  on  Public  Information  Held  Under  the 
Auspices  of  the  American  Association  of  Engineers,  63  East 
Adams  St.,  Chicago.  Cloth ;  5  x  S  in. ;  pp.  186  ;  illustrated. 
$1.50. 

REPORT  ON  THE  FIXATION  AND  UTILIZATION  OF  NITRO- 
GE.V — Prepared  by  the  Nitrate  Division.  Ordnance  Office,  War 
Department ;  Assisted  by  the  Fixed  Nitrogen  Research  Labora- 
tory, Department  of  Agriculture,  Washington.  Paper;  6  x  9  in. ; 
pp.   353. 

Reviews  world  nitrogen  situation,  with  statistics ;  gives  history, 
chemistry,  construction  and  operating  of  various  fixation  pro- 
cesses ;   describes    United   States   government   plants. 

THE  ROCKEFELLER  FOUNDATION — A  Review  for  1921.  By 
George  E.  Vincent,  President  of  the  Foundation.  Paper ;  6  X  8 
in. ;   pp.    59,   illustrated. 

THE  SCIENCE  OP  PURCH.\S1NG — By  Helen  Hysell.  With  an 
introduction  by  J.  George  Frederick,  .\uthor  of  "Modern  Sales- 
management."  New  York ;  D.  Appleton  &  (io.  Cloth ;  5  x  8 
in. ;   illustrated.      $2.50. 

STATE  ENGINEER  ANT5  SUR'VETOR  OF  NE'W  YORK :  Report 
for  1920-21.  Cloth;  6x9  in.;  illustrated.  Vol.  I.,  Report  of 
Chief  Engineer  F.  M.  Williams.  Senior  .Assistant  Engineers. 
Testing  Laboratory,  etc. ;  Vol.  II.  Report  on  Stream  Gagings. 

STATISTICS  OF  THE  RAILWAYS  OP  THE  UNITED  STATES. 
1919 — Washington,  D.  C. :  Interstate  Commerce  Commission. 
Cloth;  9  X  11  in.  ;  pp.  819.  $1.50  from  Superintendent  of  Docu- 
ments, Washington,  D.  C. 

STEAM  TURBINES — By  William  J.  Goudie.  D.  Sc.  M.  Inst.  M.  E.. 
Assoc.  M.  Inst.  C.  E.,  James  Watt.  Professor  of  The  Theory 
and  Practice  of  Heat  Engines  in  the  University  of  Glasgow. 
Second  Edition,  Rewritten  and  Enlarged.  London  and  New 
York  ;  Longmans,  Green  &  Co.  Cloth  ;  6  x  9  in. ;  pp.  804  ;  392 
illustrations.     $9. 

The  general  scheme  of  the  first  edition  (published  In  1917)  has 
been  follow'ed.  A  chapter  on  reduction  gears,  with  special  refer- 
tnce  to  marine  turbines,  has  been  added  and  other  matrial  addi- 
tions and  revisions  made. 

TEXTBOOK  OP  LANTiSCAPE  G.\RDENING.  Designed  Espe- 
cially for  the  Use  of  Non-Professional  Students — By  Frank  A. 
V.'augh.  New  York:  John  Wiley  &  Sons.  Inc.  London:  Chap- 
man &  Hall,  Ltd.  Cloth;  7  x  10  in.;  pp.  344;  illustrated.  $5. 
(25s.  net.) 

THBRM.AL  EXPANSION  OP  A  FEW  STEELS— By  William  San- 
lUr.  Physicist,  and  Peter  Hindert.  .Associate  Physicist.  Bureau  of 
Standards,  Washington,  D.  l^.  Paper;  6  x  9  in.  ;  pp.  16.  Fre  • 
from  Bureau  of  Standards  until  stock  exhausted;  5c.  from 
Superintendent  of  Documents. 

THERMAL  STRESSES  IN  CHILLED  IRON  CAR  WHEELS — 
By  G.  K.  Burgess  and  R.  W.  Woodward.  Physicists.  Bureau  of 
Standards.  ^Vashington.  D.  C.  Paper:  7  x  10  in.;  pp.  35. 
diagrams  :»nd  half  tones.  Free  until  stock  Is  exliausted :  5c. 
from  Superintendent  of  Documents.  Washington.  D.  C. 

THE  WASHINGTON  CON'FERENCE— By  Raymond  Leslie  Bull. 

Procter  Fellow  in  Politics  in  Princeton  L'niversitv.     New  York; 

D.  Appleton  &  Co.,  Cloth  ;  6  x  9  in.  ;  pp.  461.     $3. 

Devotes  135  pages  to  Forces  in  the  Background,  which  are 
concerned  chiefly  with  Japan  :  tiikes  up  the  Conference  under 
The  Passing  of  the  Battleship.  The  Four-Power  Treaty.  Future 
Weapons  of  War.  The  Defeat  of  China,  and  Summaries ;  closes 
with  the  Text  of  the  Treatises,  etc.,  adopted  by  the  Conference. 

WATER  RESOURCES  INDEX  INVENTORY  FILING  SYSTEM 
FOR  KKCORDING.  COLLATING  AND  ANALYSING  W.XTER 
RESOURCES  DATA — By  J.  T.  Johnston.  C.E..  .-Kssistant  Di- 
rector Water  Power.  Ottawa.  (5nt. :  Dominion  Water  Power 
Branch.     Paper ;  6  X  10  In. ;  folding  maps. 

WEAR  TESTS  OF  CONCRETE— By  Duff  A.  Abrams.  Professor 
in  Charge  of  Structural  Research  Labor.atory.  Lewis  Institute. 
Chicago,  111.  Reprint  from  Proceedings  American  Societv  for 
Testing  Materials,  1921.     Paper  ;  6  x  9  In.  ;  pp.  24  ;  Illustrated. 

ZEjrENT-KALENDER.     1922— Herausgeber :      Dr.     Ing.    Riepe'l. 

Baurat.    Charlnttenberg,    Germany ;    Zementvertag   Q.    m.  b.  H. 

Boards  ;   4   x   6   In. :   pp.   339  ;   line  cuts. 

Combined  diary,  llrectory  of  German  cement  Industry  and 
manual  of  cement,  concrete  and   rtinforced  concrete. 


July  20,  1922 


Letters  to  the  Editor 


This  department  a.msto  be  a  forum  for  the  discus- 
,,on  of  the  views  of  engineers  and  contractors. 
Th.e  range  of  interest  should  be  as  wide  as  possi- 
bte.  Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Decries  "Band-Wagon"  Plea  for  Licensing 

Sir— Your  discussion  of  tho  licensing  question  in  the 
iLKUe  of  July  6  is  interesting,  timely  and  good.  There  are 
undoubtedly  many  engineers,  as  well  as  some  laymen,  who 
favor  licensing,  in  principle,  but  few  seem  to  carry  their 
arguments  or  thinking  processes  to  the  logical  "conclu- 
sio!is   you  reach. 

It  would  almost  seem  to  be  self-evident,  though  it  isn't, 
that  licensing  is  required,  if  required  at  all,  for  the  pro- 
ttction  of  the  public,  rather  than  for  the  protection  of 
engineers,  and  the  difference  in  this  respect  between  en- 
gineers and  doctors  or  lawyers  is  very  well  broughl  jut  by 
you.  If  it  is  the  public  which  is  to  be  protected,  the  state, 
ar.  the  protector,  must  for  this  purpose  specify  exactly 
what  degree  and  kind  of  skill  and  ability  the  licensee  pos- 
sesses, and  it  should  cover  not  only  technical  skill  but  the 
degree  of  his  business  ability  and  plain  horse  sense. 

At  one  of  the  meetings  of  the  licensing  committee  of  the 
American  Society  of  Civil  Engineers,  which  I  was  able  to 
attend,  all  the  speakers,  except  two,  advocated  the  endorse- 
ment of  licensing,  principally  because  it  had  been  adopted 
by  several  states,  because  it  was,  so  they  assumed,  here  to 
stay  and  therefore,  we  all  ought  to  get  on  the  band  wagon. 
I  am  glad  to  see  that  as  the  leading  engineering  journal 
of  the  United  States,  you  have  nerve  enough  to  present 
the  cold  naked  facts,  so  that  the  question  can  be  discussed 
on  its  merits  and  not  "get  on  the  band  wagon,"  just  be- 
cause there  are  some  engineers,  or  even  a  lot  of  engineers, 
who  proclaim  licensing  as  the  panacea  for  all  the  evils,  if 
there  are  any,  or  many,  of  the  engineering  profession. 
New  York,  July  i:.  F.  Lavis. 


Wood  Screw  Pumps  in  Holland 

Sir  —  For  the  Vollenhove  drainage  district  in  Holland 
thei-e  has  been  i-ecently  completed  and  tested  a  pumping 
plant  equipped  with  two  steam  driven  136-in.  screw  pumps 
made  after  the  designs  of  A.  B.  Wood  of  New  Orleans,  La. 
The  capacity  of  the  pumps  v/as  guaranteed  at  480  eu.ft. 
per  sec.  for  6-ft.  lift  with  an  average  lift  of  2.G  ft.  The 
immber  of  working  hours  was  rather  high  for  Dutch  con- 
ditions, being  figured  at  an  average  of  2,000  hours  a  year 
while  the  normal  pumping  plant  for  polders  in  Holland 
works  800  to  1,400  hours. 


For  the  given  low  lift  Wood  screw  pumps  gave  about  25 
per  cent  better  results  than  centrifugal  pumps.  It  was 
guaranteed  that  not  more  than  2.4  lb.  coal  per  water  hp. 
per  hour  would  be  needed.  Water  is  pumped  from  an  area 
of  110,000  acres,  a  large  part  of  which  is  water  and  morass, 
so  the  run-off  could  be  figured  at  the  low  figure  of  960  cu.ft.' 
per  sec.  The  pumps  and  machinery  were  made  by  Werk- 
spoor  at  Amsterdam;  the  plans  for  the  work  were  prepared 
by  the  writer  under  whose  supei-vision  the  plant,  dikes  and 
improvements  were  executed.  The  accompanying  picture 
shows  the  building  from   the  sea-side 

R.  Ver  Loren  van  Themaat, 

Nijmegen,  The  Netherlands,  June  28.         Civil  Engineer. 


River  Beds  Lowered  by  Floods 

Sir— The  "fallacy"  referred  to  by  your  Western  Editor 
on  page  819  of  the  May  18  issue,  that  an  increased  height 
of  the  levels  results  in  the  rise  of  the  river  bed  has  also 
been  entertained  here,  by  not  a  small  number  of  observers 
of  the  biblical  rivers  Kishon  and  Namein.  These  rivers 
lie  south  of  the  Crusade-famed  city  Acre,  and  empty  direct- 
ly into  the  Acre  bay. 

My  close  study  of  these  rivers  shows  that  in  flood  time 

the    actual    river    beds    are 
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considerably  lowered.  Dur- 
ing the  dry  months  (June 
to  October)  the  mouths  of 
these  rivers  are  practically 
choked  with  sea  silt.  How- 
ever, there  is  no  record  that 
these  rivers  have  ever  gone 
dry.  In  flood  time  the  level  of  the  mouth  at  the  sea  is  about 
5  to  7  ft.  above  the  bed. 

It  seems  to  me  that  tho  "fallacy"  is  a  result  of  popular 
observations  of  the  river  banks  only.  Here  as  well  I  have 
noted  that  the  river  banks  are  somewhat  distorted  (see 
sketch),  and  hence  probably  the  belief  that  the  river  beds 
are  higher.  Vsrv.-l  W.  Etkes, 

Haifa,  Palestine,  Assistant  District  Engineer, 

June?.  Palestine  Public  Works  Dept. 


Test  of  Sewage  Sprinkling  Nozzles 

Sir — We  are  carrying  on  a  rather  exhaustive  study  of 
sewage  sprinkling  nozzles  in  our  hydraulic  laboratory  and 
wish  to  cover  the  field  as  completely  as  possible.  The 
nozzles  we  have  are  as  follows: 


1 1 
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Information  as  to  any  additional  nozzles  which  we  miprht 
secure  for  test  purpose  would  be  appreciated. 
Pun're  University  R.  B.  WiLEY, 

Lafayette,  Ind.     Acting  Head,  School  of  Civil  Engineering. 


HOLLAND  drainage  PUMPING  STATION  EQUIPPED 
WITH  WOOD  SCREW  PUMP 


Concrete  Roads  in  Manchester  100  Ft.  Wide 

Two  arterial  road.s  have  recently  been  constructed 
of  reinforced  concrete  in  Manchester,  England,  under 
the  direction  of  J.  B.  L.  Meek,  city  engineer.  One  of 
these.  Princess  road,  estimated  to  cost  £144,000,  is 
100  ft.  in  width  and  is  divided  along  the  center  by 
a  strip  of  land  to  be  laid  out  as  a  garden.  A  second 
arterial  road  is  now  under  construction  for  the  same 
corporation,  for  which  several  existing  roads  have  been 
reconstructed  in  reinforced  concrete  with  special  pro- 
vision for  heavy  traffic.  In  all  these  works  lattice  rein- 
forcement was  adopted. 


CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 


News  of  the  Week 


New  York,  July  20,  1922 


Committee  Rejects  Ford 
Muscle  Shoals  Offer 

Senator  Norris  Writes  Majority   Opin- 
ion Severely  Condemning  Detroit 
Manufacturer's  Proposal 

A  majority  report  of  the  U.  S.  Sen- 
ate Committee  on  Agriculture  and  For- 
estry just  submitted  reports  on  the 
various  bills  referred  to  it  by  the  Sen- 
ate in  regard  to  the  government-owned 
property  at  Muscle  Shoals,  Ala.  After 
extended  hearings  the  committee  de- 
cided to  reject  all  of  the  bids  and  all 
of  the  bills  before  it.  Senator  Norris 
of  Nebraska,  chairman  of  the  commit- 
tee, wrote  the  majority  report  so  far 
as  it  is  a  rejection  of  the  bid  and  a 
minority  report  in  so  far  as  it  relates  to 
Senate  Bil'.  3420,  a  bill  providing  for 
the  government  continuation  of  con- 
struction and  operation  of  the  plant  at 
Muscle  Shoals. 

Nine  members  of  the  committee 
signed  the  Norris  report  and  of  these, 
eight  were  Republican  senators  from 
northern  states  and  one  a  Democratic 
senator  from  Wyoming.  Seven  mem- 
bers of  the  committee  would  not  sign 
tht  majority  report  and  of  these  five 
were  Democratic  members  from  the  far 
South  and  two  were  Republicans,  from 
Kansas  and  North  Dakota. 

Ford  Offer  Condemned 

The  majority  report  considers  thor- 
oughly the  history  and  possibilities  of 
the  water  power  and  nitrate  develop- 
ment at  Muscle  Shoals.  Because  all  of- 
fers but  that  of  Henry  Ford  were  re- 
jected unanimously  there  is  no  discus- 
sion of  any  but  his  offer  and  that 
offer  is  severely  condemned  as  being 
unfair  to  the  government  and  unpre- 
cedented in  its  distribution  of  the  peo- 
ple's property  to  a  corporation. 

It  states  first  that  the  Ford  offer  is 
not  made  as  an  individual,  but  as  a 
corporation  and  that  Mr.  Ford  will  be 
approximately  70  years  old  before  the 
corporation's  control  of  the  property 
can  bfgin  to  operate.  It  recites  the 
various  items  which  go  to  make  up  the 
property  and  states  that  in  actual  sal- 
able goods  the  Ford  company  would  get 
back  a  large  part  of  its  first  payment. 

It  states  further  that  there  is  no 
agreement  that  the  cost  of  fertilizer 
shall  be  reduced  one  penny,  either  to  the 
farmer  or  to  anyone  else  and  that  after 
the  company  had  supplied  the  necessary 
power  to  operate  Nitrate  Plant  No. 
2,  it  will  have  500,000  to  800,000  hp. 
to  do  with  as  it  pleases  without  gov- 
ernment regulation.  It  calls  attention 
to  the  hue  and  cry  that  would  arise  if 
Mr.  Rockefeller,  say,  had  made  this 
proposal  and  states  that  in  spite  of 
Mr.  Ford's  high  reputation,  which  is 
acknowledged,  that  he  himself  can  have 
no  control  over  the  corporation  after 
his  death.  In  effect  the  proposal  would 
give  to  a  soulless  corporation  unpre- 
cedented  rights. 

The  report  condemns  severely  the  so- 
called  amortization  payment,  whereby 
fie  Ford  company  would  pay  over  to 
120 


St.  Louis  $74,000,000  Bond 

Election  Date  Uncertain 

The  Board  of  Aldermen  of  St. 
Louis,  Mo.,  adjourned  for  the  summer 
without  passing  an  ordinance  for  the 
$74,000,000  bond  issue  for  public  im- 
provements, recommended  by  a  com- 
mittee of  the  general  council  on  civic 
needs  after  careful  study  (see  Engi- 
neenng  Neivs-Record,  July  6,  1922,  p. 
35).  The  general  plan  has  been  ap- 
proved by  the  St.  Louis  Board  of  Es- 
timate. It  is  now  thought  that  the 
bond  election  will  not  be  held  until 
after  the  close  of  this  year. 


Seek  Clarion  River  Power  Permit 

The  Clarion  River  Power  Co.,  in  care 
of  C.  B.  Hawley,  Munsey  Building, 
Washington,  D.  C.,  has  applied  for  a 
preliminary  permit  covering  the  erec- 
tion of  a  powerhouse  on  the  Clarion 
River  and  the  building  of  a  dam  to  a 
height  of  240  ft.  at  a  point  two  miles 
above  the  mouth  of  Mill  Creek,  near 
Ridgeway,  Pa.  It  is  estimated  thai 
these  works  will  make  available  120,000 
hp.  of  primary  power.  The  plan  is  to 
install  equipment  sufficient  to  generate 
175,000  hp.,  to  be  used  for  public  utility 
purposes. 


French  Would  Have  Germans  Build  Public  Works  as  Reparation 


Payment  of  reparations  in  the 
form  of  public  works  of  vast  scope 
and  value  has  been  proposed  by 
Yves  le  Trocquer,  minister  of  public 
works  of  the  French  government. 
News  dispatches  announce  that  the 
plan  has  the  approval  of  the 
Poincarc  government  and  that  it  has 
been  referred  to  the  reparations 
commission. 

Although  proposals  for  immediate 
execution  are  confined  to  the  es- 
tablishment of  power  stations  in  the 
Rhone  valley  for  the  electrification 
of  railroads  in  that  district,  M.  Le 
Trocquer's  proposal  contemplates 
the  extension  of  the  principle  to 
power  development  on  several  other 
rivers,     the     reconstruction    of     the 


French  ports  and  the  construction  of 
new  railroads  and  canals. 

The  plan  is  to  have  French  engi- 
neers direct  the  work  with  Germany 
supplying  the  contractors,  workers 
and  materials  under  a  stipulation 
that  one-third  of  the  supplies  be 
bought  in  France.  The  Rhone  River 
improvements  are  estimated  to  cost 
3,250,000,000  francs  and  to  require 
the  labor  of  about  120.000  workers 
and  10  years'  time.  A  tunnel  in  the 
Vosges  mountains  from  St.  l.aurice 
to  Wesserling  would  cost  61,000,000 
francs  and  five  years'  time.  Other 
projects  included  in  the  proposal  are 
the  Truyere  River  development  to 
cost  210,000.000  francs,  and  the 
Dordogne,  200,000,000  francs. 


the  government  annually  enough  money 
so  that  if  it  were  compounded  annually 
at  4  per  cent  it  would  pay  for  the 
cost  of  the  dam  in  100  years.  The 
report  points  out  that  the  govern- 
ment is  not  in  the  money  lending  busi- 
ness and  that  instead  of  amounting 
to  fifty  or  more  million  dollars  at  the 
end  of  100  years  as  the  Ford  offer  in- 
timates, it  would  amount  only  to  the 
actual  amount  paid  in,  or  about  four 
million  dollars.  On  this  basis  the  Ford 
company  would  be  getting  from  the 
government  money  at  the  rate  of  2.85 
per  cent  and,  as  the  report  notes,  it  is 
permitted  to  make  8  per  cent  profit 
on  its  fertilizer  sales,  figuring  only  the 
actual  cost  of  the  fertilizer.  The  re- 
port further  condemns  the  requirement 
that  the  government  maintain  the  dam 
and  says  that  this  may  be  many  mil- 
lions of  dollars  in  the  100  years.  It 
sums  these  features  up  as  follows:  "It 
means  that  the  government  has  in  ef- 
fect loaned  to  this  corporation  $75,- 
000,000  at  2.85  per  cent  interest  for 
100  years  and  has  never  received  back 
one-tenth  of  the  principal." 

The  report  devotes  a  number  of  pages 
to  a  defense  of  the  Norris  bill  for 
government  management  and  operation 
of  the  work  at  Muscle  Shoals,  claim- 
ing that  this  is  the  only  possible  way 
in  which  the  problem  of  future  disposal 
of  the  resources  of  the  Tennessee  River 
can  be  maintained. 


A.  A.  E.  .Joins  American 
Construction  Council 

The  American  Association  of  En- 
gineers at  the  meeting  of  its  Board  of 
Directors  held  in  Chicago  on  July  8 
accepted  the  invitation  of  the  Amer- 
ican Construction  Council  to  become  a 
member  of  that  body.  A.  N.  Johnson, 
president  of  the  A.  A.  E.,  expressed 
the  opinion  that  "the  American  Con- 
struction Council  will  have  a  most  stim- 
ulating effect  in  adjusting  the  many 
perplexing  problems  that  confront  the 
public  today  in  the  endeavor  to  carry 
on  the  construction  of  both  public  and 
private  enterprises  in  all  parts  of  the 
country." 


Niagara  River  Bridge  Opposed 

\  bill  to  incorporate  the  Buffalo 
&  Fort  Erie  Public  Bridge  Co.  to  build 
a  bridge  from  Buffalo  to  Fort  Erie  was 
recently  defeated  in  the  railway  com- 
mittee of  the  Canadian  Senate.  It  was 
represented  that  the  owners  of  the 
present  bridge,  the  International  Rail- 
way Bridge  Co.,  would  investigate  the 
possibility  of  extending  their  structure 
so  as  to  accommodate  all  traffic.  Should 
such  extension  not  be  undertaken,  it  is 
expected  that  the  proposed  charter  may 
be  granted  at  the  next  session  of  Par- 
liament. 
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American  Firm  To  Build  Exhibit 

Building  at  Rio  Exposition 

Dwight  P.  Robinson  &  Co.,  New  York 
contractors,  who  some  time  ago  were 
awarded  the  contract  for  the  construc- 
tion of  the  building  to  house  the  Ajiieri- 
can  official  exhibit  at  the  Brazilian 
Centennial  Exposition  to  be  held  in 
Rio,  beginning  Sept.  7,  was  recently 
awarded  the  contract  for  the  construc- 
tion of  the  building  which  will  house 
the  commercial  exhibit  to  be  put  in  by 
American  firms  or  their  accredited  rep- 
resentatives in  Brazil.  The  building 
will  be  constructed  of  steel  and  concrete 
on  a  site  occupying  90,000  sq.ft. 
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Lets  First  Brick  Road  Contract 

Contract  for  construction  of  the  first 
brick  road  to  be  built  by  the  State  of 
Illinois  since  Governor  Len  Small's 
"$30,000  a  mile"  edict  went  into  ef- 
fect, was  let  last  month  by  the  Il- 
linois State  Highway  Department. 
While  smaller  political  units  in  the 
state  have  been  building  brick  roads, 
this  is  the  first  action  of  its  kind  on 
the  part  of  the  state  highway  depart- 
ment under  the  present  administration. 

The  Illinois  contract,  let  to  J.  E. 
Craine  of  Murphysboro,  111.,  is  for 
13.32  miles  from  Cobden  to  Dongola, 
111.     Specifications  provide  for  a  base 


Small  Dam  Failure  Wrecks 
Large  Residence  Section 

Undermined     Concrete     Core-Wall    to 

Earth  Fill  Near  Holyoke,  Mass., 

Causes  Serious  Flood 

By  C.  a.  Latimer 
Civil  Engineer.  Holyoke,  Mass. 
On  July  17,  at  1:30  a.m.  the  dam  at 
the  west  end  of  Langwald's  Pond  in 
Fairview,  IVIass.,  failed.  The  released 
waters  hitting  the  dam  at  the  lower 
end  of  Robert's  Pond,  approximately  a 
half-mile  below,  carried  that  struc- 
ture   out    and    the    combined    waters 
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Floors  Fall  During  Reconstruction 
of  Philadelphia  Building 

Parts  of  the  tenth  and  eleventh  floors 
and  a  wall  of  an  eleven-story  buildin;? 
in  course  of  reconstruction  in  Philadel- 
phia collapsed  on  July  13,  causing  the 
death  of  two  men.  The  building,  lo- 
cated at  Broad  and  Cherry  Sts.,  and 
known  as  the  Parkway  Building,  was 
nearly  thirty  years  old  and  had  origm- 
ally  been  the  home  of  a  fraternal  organ- 
ization; it  was  being  remodeled  fof, "  7 
fice  use.  Investigation  of  the  accident 
is  in  progress  by  the  Building  Inspec- 
tion Department  and  by  the  coroner. 
Such  statements  of  the  owners  and  of 
workmen  as  were  obtainable  indicate 
that  the  inadequate  fhoring  of  a  wall 
girder  was  responsible. 


of  10  in.  of  novaculite  or  disintegrated 
chert,  laid  in  two  5-in.  courses,  a  IJ-in. 
sand  cushion,  3-in.  vitrified  brick  and 
asphalt  filler.  Curbs  of  compacted 
novaculite  will  be  12  in.  wide  and  4* 
in.  deep.  The  pavement  will  be  18 
ft.  wide.     

Secretaries  Honor  Chandler 

The  secretaries  of  the  A.  I.  M.  E., 
the  A.  S.  M.  E.,  and  the  A.  I.  E.  E. 
tendered  a  luncheon  on  July  13  at  the 
Engineers'  Club,  New  York,  to  Elbert 
M.  Chandler,  retiring  as  acting-secre- 
tary of  the  Am.  Soc.  C.  E.,  at  which 
they  voiced  their  appreciation  of  the 
qualities  Mr.  Chandler  had  shown  in 
his  contacts  with  them.  Expressions 
of  regret  at  his  leaving  were  mingled 
with  good  wishes  for  his  future. 


Langivald's  Pond  Dam  Failure 


(Upper  Left.)  Upper  Portion  or  Cox- 

CKETE     CoRE-WaI.L    BRIDGED     GAP 

at  poi.nt  of  u.vdermi.vin-g 

(Upper   Rioht. )     Craters  Formed  bt 

Washoi't    op   Earth    ox    Both 

Sides  of  Core-Wall 

(IvOWER  Left.)     Buildings  ix  Pleas- 
axtdale  Damaged  by  Water  Re- 
leased BT  Dam  Failure 


swept  on  down  through  Willimansett 
Brook,  into  Willimansett,  doing  what 
is  roughly  estimated  at  $.500,000 
worth  of  damage  in  the  Plcasantdale 
section,  without,  so  far  as  can  be 
learned,  loss  of  life.  The  buildings 
which  suffered  most  were  a  garage  au- 
tomobile paint  shop,  laundry  and  bar- 
rel shop  which  were  completely 
wrecked.  Several  residences  were  lifted 
from  their  foundations  and  twisted 
and  a  number  of  outbuildings  were 
carried  away.  The  fact  that  the  Bos- 
t  m  <Si  Maine  R.R.  tracks  are  carried 
through  Willimansett  at  this  point  on 
an  embankment  at  practically  90  deg. 
to  the  path  of  the  flood  undoubtedly 
reduced  the  loss  considerably. 

The  l.angwald's  Pond  dam,  built 
about  twelve  years  ago  at  a  cost  of 
$65,000  was  an  earth  dam  with  a  plain- 
concrete  core-wall,  30  ft.  high,  by  300 
ft.  long,  and  15  ft.  wide  on  top.  Its 
upstream  slope  was  3  to  1 ;  down- 
stream it  sloped  2i  to  1  for  about 
10  ft.,  then  4J  to  1  for  the  remain- 
ing   distance.      The    soil    in    this    vi- 
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cinity  is  sand  on  clay,  and  the  dam 
was  built  of  this  material.  The  fail- 
ure was  undoubtedly  due  to  the  under- 
mining of  the  dam  and  core-wall  by 
leaks  or  springs,  of  which  several  may 
be  seen  in  the  immediate  vicinity  of  the 
break.  The  upper  section  of  the  core- 
wall  and  the  spillway  are  still  in  place 
but  about  80  ft.  of  tiie  bottom  from  6 
ft.  to  16  ft.  in  depth  has  gone  out  with 
the  dam. 

The  Robert's  Pond  dam  had  what 
appears  to  have  been  an  18-in.  puddle 
core  confined  between  2-in.  sheathing 
and  is  a  complete  failure.  Water 
marks  indicate  that  this  dam  was  car- 
rying a  5-ft.  crest,  which,  of  course, 
would  cause  failure  of  any  dam  of  this 
type. 

The  capacity  of  both  ponds  was  over 
fifty  million  gallons  of  water. 


The  Engineer  in 
Public  Life 


National  Societies  Urge  Use  of 

Employment  Service 

The  four  national  engineering  so- 
cieties— civil,  mechanical,  electrical  and 
niining — are  engaged  in  a  campaign  to 
increase  the  usefulness  of  their  freo 
employment  service.  The  societies  have 
issued  the  following  statement  regard- 
ing the  employment  bureau,  which  was 
organized  primarily  for  members  of  the 
parent  organizations  but  which  may 
be  used  under  certain  conditions  by 
non-members: 

"An  employment  service  for  engi- 
neers of  every  variety  of  training  and 
experience  is  conducted  by  the  four 
national  engineering  societies  of  the 
United  States.  This  service  brings  in 
touch  with  the  various  business  men 
the  service  of  50,000  trained  technical 
men  who  are  members  of  these  so- 
cieties and  one  of  the  objects  of  it  is 
to  show  to  the  various  commercial 
houses  the  aid  which  engineers  are 
rendering  to  others  in  the  same  lines 
and  to  help  these  firms  and  corpora- 
tions secure  similar  assistance.  Men  of 
engineering  training  are  prominent  in 
all  branches  of  commercial  endeavor 
and  their  creative  ability  is  recognized 
as  being  of  great  help  in  the  build- 
ing up  of  the  Nation's  wealth. 

"This  service  is  in  a  position  to  sup- 
ply the  readers  of  Engineering  News- 
Record  and  civil  engineers,  construc- 
tion superintendents,  mechanical  en- 
gineers, sales  engineers,  managers  and 
other  executives  trained  in  the  indus- 
try, and  is  under  the  direction  of  W.  V 
Brown.  The  office  is  located  in  the 
United  Engineering  Building,  29  West 
39th  St.,  New  York  City,  and  is  free 
to  both  employer  and  to  employee." 

Equipment  Shipped  to  Electrify 
French  .Alidi  Railways 

Transmission   equipment,  part  of  an 

?,  nnA  nnnH"'''?'^  '"  '■"'"•-"  *"  "wre  than 
♦  1,000,000,  has  been  shipped  bv  the  West- 
inghouse  Co.  to  Bordeaux,  France,  where 
It  will  be  transferred  to  the  Midi  Rail- 
ways for  use  on  the  electrification  of 
Its  lines.  This  road  serves  the  terri- 
tory in  the  south  of  France  just  north 
of  the  Pyrenees.  Electrification  was 
begun  before  the  war,  using  single- 
phase  current  at  12,000  volts.  Since 
the  war,  however,  the  problem  has  been 
restudied    and    a    decision    reached    to 

*^2'T^rn«^''°",*-'''  ^^'^  project  on  the  basis 
01  1.500  volts  direct  current.     The  sec- 


EDWIN  K.  LARGE 

On  July  16  Edwin  K.  Large,  a  civil 
engineer,  became  postmaster  of  Atlanta, 
Ga.,  following  approval  by  the  Senate 
^^____^_^^  of  his  nomination  by 
'~~  I     Pi-esident     Harding. 

^1^1^  Mr.  Large   is  a  na- 

if        ^^  tive   of   Flemington, 

'  <Bi»^gJ'  N.  J.,  where  he  was 

''  "J  born   41    years   ago, 

J-    ^  but  has  lived  in  At- 

1  lanta  for  the  past  12 

^^k""^  years.   After  gradu- 

^1^  i4^^  ation  from  Prince- 
^^^^n|^^k  ton  University  in 
^^^k^B  the    de- 

^W^BMMPI  neer,  he  began  work 
with  the  engineering 
department  of  the  Pennsylvania  R.R. 
as  office  assistant  and  instrument  man 
on  construction  work  in  Jersey  City 
and  Newark.  After  a  brief  period  on  the 
Pennsylvania's  East  River  tunnels  in 
New  York  he  became  main-line  assist- 
ant supervisor  of  track  maintenance 
in  the  Maryland  division. 

He  gave  up  railway  work  in  1910  to 
engage  in  general  development  work  at 
Atlanta,  Ga.,  first  with  the  Edgewood 
Park  Realty  Co.  and  later  with  the 
Durand  Realty  Co.,  of  which  organiza- 
tion he  was  vice-president  and  secre- 
tary. During  the  war  Mr.  Large 
served  as  supervising  engineer  at  Camp 
Gordon. 

"The  appointment  of  Edwin  K. 
Large  to  the  Atlanta  postmastership," 
said  a  recent  editorial  in  the  Atlanta 
Constitution,  "will  insure  for  Atlanta 
the  continuance  of  the  post  office  under 
honest  and  highly  competent  manage- 
ment." 


U.  S.  Chamber  of  Commerce  Takes 
Up  Fire-Reduction  Movement 

An  active  fire-reduction  campaign  is 
about  to   be   undertaken   by   the  insur- 
ance   department    of    the    Chamber    of 
Commerce  of  the  United  States  as  the 
result  of  two  conferences   on   the  sub 
ject,  held  on  June  26  and  on  July  12. 
The   conference   of  June   26,  called   by 
Governor  Ritchie  of  Maryland,  was  hel  I 
at  Baltimore,  and  was  attended  by  sev- 
eral governors,  state  insurance  commi3 
sioners     and     representatives    of    fire- 
fighting  and  credit  associations.     After 
a  discussion  of  fire  losses  and  the  pos 
sibility    of    reducing    them   by    system 
atic   work,   the   conference   reached   the 
conclusion  that  some  fire-reduction  ac- 
tivity   should    be    undertaken    at    once, 
that,  as  it  should  be  national  in  scopa 
rather  than  local,  the  Chamber  of  Com- 
merce of   the    United    States   would   be 
the  most  logical  organization  to  under- 
take it.     On   the  basis   of  this  conclu 
sion   a   second  conference   was   held   at 
^yashington  on  July   12,  with  the  con- 
clusion that  the  chamber  accepted   the 
invitation    to    direct    a    fire-reduction 
campaign. 

It  was  decided  at  this  conference 
that  the  various  organizations  present 
should  appoint  one  or  two  representa- 
tives each,  to  form  a  general  co-operat- 
ing committee  for  the  purpose  of  con- 
ducting the  fire-reduction  work.  The 
work  will  be  directly  in  the  hands  of 
the  insurance  department  of  the  Cham- 
ber, James  L.  Madden,  manager.  A 
fire-prevention  program  has  already 
been  formulated  by  the  department,  to 
be  placed  in  the  hands  of  local  fire- 
prevention  committees,  as  a  means  of 
initiating  a  general  survey  on  which 
future  effort  may  be  based. 


New  York  Central  Wins  Suit  with 
City  Over  West  Side  Tracks 

After  litigation  begun  in  1918  by 
Mayor  Hylan  of  New  York,  the  Court 
of  Appeals  of  New  York  State  has 
unanimously  confirmed  the  title  of  the 
-New  -iork  Central  R.R.  to  its  right- 
of-way  along  the  west  side  of  Man- 
hattan Island  between  72nd.  St  and 
bpuyten  Duy\'il. 

The  suit  grew  out  of  efforts  of  the 
preceding  city  administration  to  co- 
operate with  the  railroad  in  improving 
this  and  adjacent  sections  of  its  lines 
ever  which  is  handled  the  bulk  of  the 
freight  traffic  into  the  city.  The  pres- 
ent administration  chose  to  force  the 
improvements  by  attacking  the  title  of 
the  road  to  its  right-of-way  rather  than 
b>  treaty  The  Mayor  announces  his 
intention  to  carry  the  fight  to  the  U.  S. 
supreme  Court. 


To  Sell  French  State  Railways 

Carrying  out  the  policy  forecast  in 
an  earlier  issue  of  Engineering  News- 
Record,  private  ownership  of  the  State 
Railways  of  France  has  been  proposed 
by  the  new  Railway  Council,  composed 
of  representatives  of  the  five  larg^ 
private  railway  systems,  the  govern- 
ment and  several  public  associations. 
A  plan  to  parcel  out  the  several  state 
lines  among  the  adjacent  private  sys- 
tems was  rejected  by  parliament  in 
March.  Later,  the  Minister  of  Public 
Works  proposed  the  organization  of  a 
^°"^Pany  with  66  per  cent  of  the  stock 
held  by  the  government  and  the  re- 
mainder by  the  departments  in  which 
the  lines  are  situated,  together  with 
the  municipalities,  local  chambers  of 
commerce  and  a  few  private  individ- 
uals. The  Council's  plan  eliminates 
all  state  and  public  participation  ex- 
cept that  of  local  chambers  of  commerce 
and  agriculture.  It  is  stated  that  e\- 
pei'ience  with  government  ownership 
and  operation  has  demonstrated  the 
high  cost  and  unsatisfactory  service 
for  such  a  svstem 


tions  already  completed  will  be  changed     when     '.ervirp*    tv.,     "'•    V  u"^  "  """ 
to  make  the  system  uniform  tha,ughout.     Som"e   15  Sns  we're' kllled^'""'"^ 


Roof  of  Ancient  Mosque  in 
Cairo  Collapses 

Cable  dispatches  from  Cairo  Eevnt 
l7:V^f'^^  "-oof  of  a  mosque  wh?ch 
has  stood  for  six  centuries  Collapsed 
when     „'"°''"'"^  °^  J"'y  13.  at  a  time 


Concrete  Institute  to  Hold  1923 
Meeting  in  Cincinnati 

nf^*^'*  5^'='^"*  meeting  of  the  Board 
?Lh  „t»  ^^"  "^  ^^^  American  Concrete 
fhf  q",.?  ^^'^'S'oI  ^V"s  reached  to  hold 
the  192.)  convention  in  Cincinnati.  The 
date  of  the  convention  is  Jan  22-25 
inclusive.  • 


July  20.  1922 


ENGINEERING     NEWS-RECORD 


123 


Grant  Permit  to  Develop  Power 
at  Kettle  Falls  on  Columbia 

The  Federal  Power  Commission  has 
authorized  the  issuance  of  a  preliminary 
permit  for  three  years  to  the  Wash- 
ington Water  Power  Co.  for  a  power 
project  at  Kettle  Falls  on  the  Colum- 
bia River.  The  ultimate  installation  is 
estimated  at  153,400  hp.  The  company 
proposes  to  develop  the  project  in  three 
stages  correspondingly  as  a  market  for 
the  power  can  be  found.  In  the  initial 
development  it  is  proposed  to  use  the 
natural  fall  of  about  30  ft.  at  Kettle 
Falls.  As  the  demand  for  power  in- 
creases, additional  capacity  will  be  pro- 
vided by  building  a  60-ft.  dam  across 
the  Columbia  River.  The  height  of  the 
dam  may  later  be  raised  to  75  ft.  by  the 
use  of  gates.  Provision  is  made  in  the 
permit  for  the  conveyance  to  the  United 
States  of  such  lands  and  rights-of-way 
as  may  be  requii-ed  for  navigation 
facilities  built  by  the  United  States. 

Under  a  treaty  with  Great  Britain 
made  in  1846,  the  Columbia  River  is 
to  be  kept  open  for  navigation  by 
British  subjects  trading  with  the  Hud- 
son Bay  Co.  The  permit  provides  that 
project  works  shall  be  designed  to  keep 
existing  portages  free  and  open. 


London  to  Have  Belt  Railway 
Connecting  Trunk  Lines 

London  Correspondence 
A  scheme  is  being  formulated  for  a 
belt  line  to  link  up  with  the  trunk 
lines  of  the  Great  Western,  London 
and  North  Western,  Great  Northern 
and  Great  Eastern  Rys.  just  outside 
the  congested  London  area.  The  line, 
which  will  be  around  twenty  miles  in 
length,  will  make  possible  direct  com- 


English  Railways  Withdraw 
Road  Transport  Bill 

Withdrawal  of  the  bill  authorizing 
the  London  and  Northwestern  and  Mid- 
land Rys.  of  England  to  engage  in 
highway  transport  is  announced  in  a 
report  to  the  Department  of  Commerce 
by  the  commercial  attache  at  London. 
Opposition  in  the  House  of  Commons 
has  been  based  upon  the  danger  of  the 
railroad  companies  and  other  large 
aggregations  of  capital  competing  so 
severely  with  smaller  transport  firms 
as  to  drive  them  out  of  business. 


Hetch  Hetchy  Tunnel  Headings 
Advanced  4,817  Ft.  in  May 

Although  no  new  records  for  single 
heading  advances  were  established  in 
May  on  the  Hetch  Hetchy  tunnel  of 
the"  San  Francisco  water-supply  proj- 
ect, the  average  advance  for  the  month 
in  eleven  headings  was  437.9  ft,  an 
average  of  6.346  ft.  per  shift. 

The  detailed  figures  for  each  head- 
ing are  given  in  the  accompanying 
table.      Priest    Portal,    under    sub-con- 


London  & 

NorVhwes+ern 


6recr+ 
Nor+hern        ^r^xJ^ 

Eos-tern 


PROPOSED  LONDON  BELT  LINE 

munication  between  north  and  south 
England  without  having  to  pass 
through  the  busiest  sections. 

A  further  advantage  is  that,  in  the 
new  grouping  scheme,  circular  subur- 
ban services  can  be  operated  on  the 
new  line  without  necessitating  travel 
to  the  terminals  and  changing  from 
one  line  to  another.  On  the  group 
which  includes  the  Great  Northern, 
Great  Central  and  Great  Eastern  Rys., 
a  more  equitable  distnbution  of  the 
passenger  traffic  will  be  possible.  Un- 
der present  conditions,  one  terminal 
of  this  group,  Liverpool  Street,  is  con- 
gested while  Marylebone  (Great  Cen- 
tral Ry.)  can  accommodate  more 
trains.  Under  the  proposed  plan,  traffic 
authorities  vdll  be  able  to  distribute 
traffic,  according  to  the  capacities  of 
the  terminals,  between  Marylebone 
(Great  Central  Ry.),  Kings  Cross 
(Great  Northern  Ry.)  and  Liverpool 
Street  (Great  Central  Ry.). 


Charge  Half  Cent  to  Cross  Bridge 

It  has  been  announced  by  the  Public 
Utilities  Commission  of  the  District  of 
Columbia  that  it  has  authorized  the 
Capital  Traction  Co.,  one  of  the  local 
street-railway  companies,  to  extend  its 
tracks  over  the  new  Georgetown  bridge 


ADVANCE  MADE  ON  TUNNEL 

HEADINGS  IN 

MAY 

Progress 

Total 

Month 

Progress 

Holes 

of 

to 

Tunnel 
Section 

per 

Superin- 

Shifts 

Mttv. 

Date 

Heading 

Character  of  Rock 

Round 

tendent     Worked 

Feet 

Feet 

Intake 

13  ft,  4  in. 

Monolithic 

48 
52 
45 
50 
38 
38 
34 

Johnson 

62 

326 

8.819 

South  ForkE..  . 

13  ft.  4  in. 

Granite 
Monolithic 

Peterson 

70 

357 

9,099 

South  Fork  W.  . 
Adit  5-6  East . . . 
Adit  5-6  West 

13  ft.  4  in. 
13  ft.  4  in. 
13  ft.  4  in. 

Granite 

Grandiorite 

Granodiorite 

Quartzite  and  Dionte 

Quartzite  Schists  and  Altered 

Slates 
Schists  and  Altered  Slates 

Peterson 

Gallagher 

Gallagher 

74 
62 
93 

476 
502 

441 

5.082 
3,576 
3,636 

Adit  8-9  East.... 

1!  ft.  3  in. 

25 

Criddle 

93 

614 

2.756 

Adit  8-9  West . . 

1 1  ft.  3  in. 

25 
25 
25 

Griddle 

93 
61 

596 
419 

2,437 

5  975 

Big  Creek  East. . 

1 1  ft.  3  in. 

Altered  Slates 

Fowler 

61 

405 

6,752 

Big  Creek  West . 

1 1  ft.  3  in. 
1 1  ft.  3  in. 

Dionte                   ^  ^^,     .. 
Altered  Slates  and  Uionte 

25 

Hickman 

90 
759 

681 

16,691 

4.817 

64,821 

Lumber  Men  Would  Supply 
Trade  Data  to  Public 

Manufacturers    Offer    Periodical 

Summaries  of  Production. 

Shipments  and  Stooks 

In  a  letter  to  the  newly-established 
Trade  Associations  Division  of  the 
Department  of  Commerce,  Wilson 
Compton,  secretary-manager  of  the 
National  Lumber  Manufacturers  Asso- 
ciation, places  its  whole  statistical 
organization  at  the  service  of  the 
government  in  such  a  manner  that  the 
public  will  have  all  the  trade  informa- 
tion that  the  lumber  manufacturers 
compile  for  themselves  as  soon  as,  if 
not  sooner  than,  it  is  available  for  in- 
dividual member  manufacturers. 

The  purpose  of  the  National  Lumber 
Manufacturers  Association  in  thus 
making  available  to  the  government 
and  public  without  charge  a  statistical 
service  that  has  been  built  up  through 
many  years  at  great  cost  is  two-fold: 
(1)  To  give  prompt  and  conclusive 
evidence  that  the  subscribers  of  the 
association  in  the  collection  and  dis- 
semination of  lumber  trade  informa- 
tion neither  have  nor  desire  any  com- 
mercial advantages;  (2)  to  pioneer 
the  way  for  a  general  exchange  of 
trade  association  industrial  statistics, 
through  the  Department  of  Commerce, 
so  that  it  may  be  possible  to  obtain  an 
accurate  current  record  of  the  indus- 
trial activities  of  America. 

Scope  of  Statistics 

Mr.  Compton's  letter  gives  the  De- 
partment of  Commerce  exact  informa- 
tion concerning  the  manner  in  which 
the  National  Lumber  Manufacturers 
Association  collects  and  distributes 
lumber  trade  information,  which  con- 
sists of  weekly  statistics  of  the  soft- 
wood lumber  movements,  giving  the 
production,  shipments  and  orders  and 
changes  in  stocks  as  reported  by 
eight  regional  associations,  a  quar- 
terly graphic  lumber  summary  and  a 
monthly  graphic  summarj'  of  general 
business   statistics. 

It  is  the  conviction  of  the  National 
Lumber  Manufacturers  Association 
that  if  the  Department  of  Commerce 
chooses  to  act  favorably  on  its  offer  to 
complete  statistical  co-operation  with 
the  government,  other  great  industrial 
associations  will  follow  suit,  with  the 
result  that  it  will  be  possible  to  pre- 
sent to  the  business  world  periodically 
an  accurate  current  statistical  picture 
of  the  commercial  movement  of  the 
country.  It  is  hoped  that  such  infor- 
mation, wisely  diffused,  will  help  to 
avoid  the  excesses  of  industrial  activity 
which  are  one  of  the  great  contributing 
causes  to  alternating  periodical  busi- 
ness depressions. 


tract  to   Dennis   &  Wilson    lost  three    |--,the  ^^tomac^  RWer^at  ^a  ^os^^ 
Thf  tunnVwk'as°'a  whdels'uX    fare 'of  one-half  cent  for  each  passen- 


English  Channel  Tunnel  Again 
Under  Discussion 

Discussions  of  the  prospects  of  build- 
ing the  channel  tunnel  between  Prance 
and  England  have  recently  been  re- 
sumed, after  they  had  been  suspended 
for  a  year  or  more  due  to  unfavorable 
governmental  attitude.  No  new  finan- 
cial arrangements  have  been  reported 
and  it  is  not  yet  apparent  that  condi- 
tions have  changed  to  make  the  pros- 
pect of  the  work  proceeding  any  better 
than  heretofore. 
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Engineering  Societies 


Calendar 


Annual  Meetlngrs 


K.N'GINEERIXG  I.VSTITUTE  OP 
CANADA.  -Montreal,  tfuc. :  Pro- 
fessional Sleeting,  Winnipeg,  Man., 
Sept.  5-7. 

NEW  ENGLAXD  WATER  WORKS 
ASSOCIATION'.  Boston  ;  Annual 
Convention.  New  Bedford,  Mass., 
Sept.  12-15. 

AMERICA-V  ASSOCIATION  OF  PORT 
AUTHORITIES  :  Montreal.  Que. ; 
Annual  Convention,  Toronto,  Ont., 
Sept.  H-16. 

AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL IMPROVEME.NTS.  St. 
Petersburg:,  Fla.  :  Annual  Conven- 
tion,  Cleveland,  Ohio,   Oct.   2-6. 


The  Engineers  Club  of  Kansas  City 
at  a  recent  meeting  had  as  its  guest 
of  honor  Prof.  Henry  S.  Jacoby,  former 
professor  of  bridge  engineering  of 
Cornell  University. 

The  Richmond,  Va.,  Chapter  of  the 
American  .Association  of  Engineers  on 

July  5  gave  a  "welcoming  dinner"  to 
H.  G.  Shirley,  recently  appointed  chair- 
man of  the  Virginia  State  Highway 
Commission.  Guests  included  Governor 
Trinkle,  of  Virginia;  Mayor  Ainslie,  of 
Richmond;  Eppa  Huntoii,  president  of 
the  Richmond  Fredericksburg  &  Poto- 
mac R.R.,  Attorney-General  Saunders 
and  officers  of  the  leading  civic 
and  professional  clubs  of  Richmond. 
J.  C.  Carpenter,  president  of  the  Rich- 
mond chapter,  ^vas  toastmaster. 


Personal  Notes 


E.  Morgan  Barradale,  for- 
merly secretary  of  the  New  Jersey 
Interstate  Bridge  and  Tunnel  Commis- 
sion, has  been  appointed  assistant  to 
Clifford  M.  Holland,  chief  engineer  to 
the  New  York  and  New  Jersey  com- 
missions which  are  charged  with  the 
construction  of  the  Hudson  River 
vehicle  tunnel  between  New  York  and 
Jersey  City. 

H.  L.  I>  EVEN  TON,  former  assist- 
ant engineer  with  the  California  State 
Highway  Commission,  has  resigned  to 
accept  a  position  with  the  Western 
States  Power  and  Electric  Co.,  where 
he  will  be  engaged  on  the  construction 
of  a  large  earth  dam,  with  concrete 
core  wall,  in  Alpine  County,  Cal. 

Otto  F  letter  has  been  ap- 
pointed city  engineer  and  street  super- 
intendent for  the  city  of  Venice,  Cal. 

J.  0.  W  A  N  z  E  R,  formerly  with  the 
California  State  Highway  Commission, 
has  been  appointed  city  manager  of 
Marysville,  Cal. 

JohnLeonard  Vogel,  for- 
merly designing  bridge  engineer  of  the 
New  Jer.scy  Board  of  Public  Utility 
Commissioners,  has  been  appointed 
bridge  engineer  of  the  New  Jersey 
atate  Highway  Department.  .Mr.  Vogel 
has  had  wide  experience  in  bridge  and 
steelwork  design  and  estimating,  chief 
imong   his   positions    in    the    past   ten 


years  being  assistant  bridge  engineer 
for  the  Central  Railroad  of  New  Jersey, 
principal  assistant  engineer  of  the  New 
Jersey  Board  of  Public  Utility  Com- 
missioners, and  designing  engineer  with 
Henry  Steers,  Inc.,  contracting  engi- 
neers. New  York  City. 

George  F.  Nicholson,  chief 
engineer  of  the  Port  of  Seattle,  has  re- 
turned to  this  country  from  Cork,  Ire- 
land, where  for  the  last  seven  months 
he  has  been  engaged  in  the  study  of 
the  port  of  Cork  and  its  neighbor, 
Queenstown.  Mr.  Nicholson  submitted 
a  report  to  the  Cork  Harbor  Commis- 
sioners recommending  many  revisions 
and  improvements  in  the  port  facilities. 

MajorCary  H.  Brown,  assist- 
ant engineer  commissioner  of  the  Dis- 
trict of  Columbia  since  March,  1919, 
will  shortly  be  relieved  of  that  duty  and 
assigned  to  duty  at  the  engineer  school 
at  Camp  Humphreys,  Va.  As  assis- 
tant engineer  commissioner  Major 
Brown  has  had  jurisdiction  over  the 
electrical,  water  and  sewer  depart- 
ments and  the  office  of  the  building  in- 
spector of  the  District. 

L.  M.  W  e  I  s  I  G  E  R,  field  engineer  of 
the  South  Carolina  State  Highway  De- 
partment, has  resigned  to  accept  a  po- 
sition with  J.  M.  Gregory  of  Newton, 
N.  C.  E.  D.  S  L  0  A  N  has  been  ap- 
pointed to  succeed  Mr.  Weisiger. 


Grand  Trunk  Pacific.  He  was  chief 
counsel  in  connection  with  the  recent 
arbitration  proceedings  for  the  valua- 
tion of  Grand  Trunk  stock. 

J.  W.  Evans,  former  state  sani- 
tary engineer  and  assistant  state  engi- 
neer of  Oklahoma,  was  killed  recently 
at  Madill,  Okla.,  when  a  piece  of  equip- 
ment which  was  being  used  in  con- 
structing a  building,  fell  while  being 
raised  to  an  upper  story.  Mr.  Evans 
was  formerly  with  the  Oklahoma  State 
Highway  Department  and  previous  to 
that  time  had  done  engineering  work 
in  the  Philippine  Islands.  He  had 
also  taught  in  the  Oklahoma  Agricul- 
tural and  Mechanical  College. 


Business  Notes 


M.     Gallagher,     formerly 
engineer    of   the    board    of    port 


H. 
chief 

commissioners  of  the  Port  of  New 
Orleans,  and  more  recently  assistant  to 
the  general  manager,  has  resigned 
to  accept  the  management  of  the 
port  of  Charleston,  S.  C.  T  I  L  E  Y  S. 
M  c  C  H  E  S  N  E  Y,  the  present  assistant 
secretary  and  treasurer  of  the  board, 
has  been  advanced  to  the  post  of  as- 
sistant to  the  general  manager. 


Obituary 


C  a  P  T.  S.  B.  R  I  c  E,  one  of  the  oldest 
oflicials  of  the  Richmond,  Fredericks- 
burg &  Potomac  R.R.,  died  in  Richmond 
June  27,  aged  74  years.  He  first  set- 
tled in  Virginia  when  he  went  there  on 
the  construction  of  the  bridge  over  the 
James  River  for  the  Richmond  & 
Petersburg  R.R.  in  1865.  Lated  he  was 
employed  by  the  railroad  with  which 
he  was  associated  at  the  time  of  his 
death  as  engineer  of  maintenance-of- 
way. 

Franklin  D.  Mack,  for  the 
past  twenty-five  years  consulting  engi- 
neer for  the  New  York  Life  Insurance 
Co.,  died  recently  at  the  age  of  58. 
Previous  to  his  connection  with  the 
insurance  company  Mr.  Mack  had  been 
in  railroad  work,  having  had  charge 
of  construction  work  on  the  Boston  and 
Westche.ster  R.R.  He  also  had  done 
various  other  engineering  work,  in- 
cluding landscape  engineering  and  the 
installation  of  refrigerating  plants. 

W.  H.  B  iGG  AR,  K.  C.  vice-president 
and  general  counsel  of  the  Grand 
irunk  Ry.  system  died  in  Montreal 
Jul.v  7,  aged  69  years.  Mr.  Biggar. 
who  became  general  counsel  of  the  sys- 
tem in  1910.  was  regarded  as  having 
the  most  accurate  knowledge  of  the  pro- 
ceedings connected  with  the  building  up 
of  the  Grand  Trunk   system   and   the 


The  American  Concrete 
Tie  Corp.,  of  Portsmouth,  Va.,  has 
been  recently  been  organized  and  a  plant 
established  at  Portsmouth,  by  W.  T. 
Dicky  and  J.  C.  Darst  for  the  manufac- 
ture of  concrete  railroad  ties.  The  ties 
have  been  used  by  the  Norfolk  &  Ports- 
mouth Belt  Line  RR.,  which  has  re- 
cently placed  orders  for  them. 

The  Strauss  Bascule 
Bridge  Co.  announces  the  comple- 
tion of  its  reorganization  as  follows: 
J.  B.  Strauss,  president  and  chief  en- 
gineer; C.  A.  Ellis,  vice-president  and 
engineer  in  charge  of  design;  P.  L. 
Kaufman,  assistant  secretary  and  con- 
tracting engineer,  and  C.  E.  Paine, 
designing  engineer.  L.  O.  Hopkins, 
who  had  been  transfened  from  the 
Strauss  Bascule  Bridge  Co.  to  the 
Strauss  Yielding  Barrier  Co.,  has 
severed  relations  with  both  companies. 

L.  S.  Greenwood,  assistant  en- 
gineer. Barber  Asphalt  Co.,  has  been 
transferred  to  Boston,  Mass.  He  will 
be  in  charge  of  engineering  and  sales 
of  built-up  roofing,  mastic  and  water- 
proofing for  the  New  England  States. 

The  Hammer-Spray  Co., 
New  Haven,  Conn.,  consulting  and  con- 
tracting engineers,  has  recently  been 
formed.  The  incorporators  of  the  new 
company  are  S.  A.  Hasbrouck,  New 
Haven;  C.  T.  Hull,  New  Haven;  and 
K.  A.  Hawley,  Canadaigua,  N.  Y. 

F.  J.  S  C  H  L I  n  K,  formerly  of  the 
development  branch  of  the  engineer- 
ing department  of  Western  Electric  Co.. 
New  York  City,  has  been  appointed 
assistant  secretary  of  the  American 
Engineering  Standards  Committee. 

HoLBROOK,  Warren  &  Van 
Praag,  Decatur,  111.,  is  the  new  name 
of  the  civil  engineering  firm  formerly 
known  as  Holbrook,  Warren  & 
Andrew.  Major  C.  R.  Andrew,  the 
retiring  member  of  the  firm,  is  now 
consulting  engineer  for  the  city  of 
Decatur.  Alex  Van  Praag,  Jr.,  the 
new  member  of  the  firm,  has  been  as- 
sistant state  sanitary  engineer  for  the 
past  two  and  one-half  years.  The  firm 
specializes  in  municipal  engineering 
work. 

Terry,  Cowan  &  S  m  i  t  h  has 
purchased  the  machinery  sales  business 
formerly  known  as  the  Merkle  Machin- 
ery Co.,  Kansas  City,  Mo.  The  firm 
will  handle  complete  equipment  fox 
water  works,  electric  light  and  power 
plants. 
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Equipment  and 
Materials 

Oil  Vent  Cuts  Air  Drill  Costs 

An  oil  vent  designed  to  prevent  oil 
leakage  and  lessen  the  frequency  of 
oiling  air  drills  has  been  developed  by 
the  Chicago  Pneu- 
matic Tool  Co., 
New  York  City. 
It  is  applicable  to 
most  sizes  and 
types  of  Little 
Giant  air  drills 
and  on  new  drills 
is  furnished  as 


length,  .54  in.;  height,  36  in.  Accord- 
ing to  the  claims  of  its  manufacturers, 
less  than  10  lb.  of  fuel  are  required  for 
each   100   lb.   of   asphalt  to   be   melted. 


regular  equip- 
ment. The  vent,  as 
shown  in  the  illus- 
tration, contains  a 
top-shaped  plunger 
which  automat- 
ically prevents  all 
leakage  regardless 
of  the  operating 
position  of  the 
drill.  According  to  the  manufacturer's 
estimates  the  saving  in  time,  labor 
and  lubricant  effected  by  this  device 
ranges  from  $39  to  $90  per  year, 
depending  on  labor  costs  (40  to  60c. 
per  hour)  and  time  ordinarily  con- 
sumed (15  to  30  min.)  to  lubricate 
drills.  Another  new  air-drill  feature 
is  a  one-piece  interchangeable  toggle 
which  permits  direct  contact  of  lubri- 
cant with  crank  pins. 


Strengthened  Wheelbarrow 

An  extended  nose  brace  is  the  new 
feature  which  the  Akron  Barrow  Co., 
of  Cleveland,  Ohio,  has  added  to  its 
contractors'  wood-handle  type  barrow. 
As   shown  in  the  accompanying  illus- 


tration, heavy  steel  braces  extend  from 
the  frame  to  t'^e  reinforcing  plate  and 
thence  to  the  t-p  band,  where  they  are 
securely  bolt"d,  thus  reinforcing  the 
entire  front  end  of  the  barrow. 


Continuous  Asphalt  Roofing 
Material  Kettle 

A  continuous  asphalt-melting  kettle 
Tor  roofing  work,  with  a  capacity  ot 
100  gal.  and  a  low  fuel  consumption, 
has  been  put  upon  the  market  ''V  '-"e 
Barber  AsphaltCo.  of  Phila- 
delphia. A  cross-section  of  the  equip- 
ment is  shown  herewith.  The  V-shaped 
tank  is  cased  with  sheet  metal  and  the 
jverall  dimensions  are:  Width,  38i  in.; 


Truck  Turntable  for  Road 
Construction 

The  Blaw-Knox  Co.,  of  Pittsburgh, 
Pa.,  has  added  to  its  line  of  construc- 
tion plant  a  truck  turntable  for  road 
building  work  designed  to  handle 
trucks  up  to  5  tons  capacity  and  with 
a  wheel  base  of  168  in.  The  turntable 
does  not  take  up  more  than  8  ft.  of 
roadway  when  the  truck  is  mounting  or 
backing    off.      The    device    is   mounted 


The  continuous  feature  of  the  kettle, 
secured  by  the  arrangement  of  the  side 
pockets  for  cold  asphalt,  where  the 
material  is  warmed  and  from  which 
it  flows  into  the  bottom  of  the  tank, 
insures  a  supply  of  hot  asphalt  as  long 
as  the  fire  is  kept  burning.  Cold  mate- 
rial never  comes  in  contact  with  hot 
material,  thus  precluding  lumps  in  the 
bottom  of  the  tank. 


upon  a  skid  which  protects  the  finished 
subgrade   from    damage. 

The  turntables  are  made  in  three 
sizes  for  2J,  3  and  5-ton  trucks,  and 
are  operated  by  one  man. 


Out-of-the-Ordinary  Trade  Publications 


Drawing  Instruments — The  C.  F. 
Pease  Co.,  Chicago,  has  issued  a  cata- 
log illustrating  and  describing  its  line 
of  American-made  drawing  instru- 
ments. 

Steel  Wheels — The  Carnegie  Steel 
Co.,  Pittsburgh,  has  issued  revised  edi- 
tions of  two  booklets  describing 
wrought  steel  wheels  for  railway  and 
industrial  use.  Detailed  drawings  and 
specifications  for  different  wheel  types 
and  sizes  are  given. 

Dump  Wagons — The  Watson  Prod- 
ucts Corp.,  Canastota,  N.  Y.,  has  issued 
several  illustrated  pamphlets  describ- 
ing its  line  of  dump  wagons,  tractors 
and  trailers.  Bulletin  11,  dealing  with 
the  Watson  tractor,  is  published  both 
in  English  and  Spanish.  A  4-page 
leaflet  describes  the  company's  train 
hitch  for  hauling  a  string  of  wagons 
with  a  traction  engine  or  road  roller. 

Metal  Coating — The  M'ctals  Coat- 
ing Co.  OF  America,  Philauelphia,  de- 
scribes the  Schoop  metal-coating  process 
in  a  17-page  illustrated  pamphlet  just 
issued.  With  the  company's  spraying 
pistol  any  of  the  commercial  metals, 
such  as  zinc,  lead,  aluminum,  tin,  cop- 
per, bronze  and  nickel,  are  siniultanc- 
ously  melted,  atomized  and  imp  cted 
on  any  surface.  Among  the  uses  of 
the  process  illustrated  in  the  pamphlet 
are  the  following:  Structural  steel 
columns  coated  with  zinc  after  fabri- 
cation; coils  for  superheated  steam  in 
chemical  apparatus  coated  with  alumi- 
num; 8-in.  wrought  iron  pipe  coated 
with  various  metals;  transmission  tow- 
ers coated  with  zinc  either  before  or 
after  fabrication;  bridge  girders  coated 
with  zinc,  lead  or  aluminum.  An  im- 
portant use  of  the  process  is  the  pro- 
tection of  iron  and  steel  from  atmos- 
pheric corrosion  by  the  application  of 
zinc  coating.  In  addition  to  the  pistol 
method  of  application  there  are  the 
Gravitas,  utilizing  metals  in  the  form 
dust,  and  the  mass  coating  machine,  a 
new  development  for  spraying  in  bulk 
articles  weighing  from  a  fraction  of  an 


ounce  to  about  10  lb.  Illustrations  are 
shown  indicating  the  resistance  of 
aluminum-coated  parts  to  high  tem- 
peratures. 

Air  Compressors  —  THE  DOMESTIC 
Engine  &  Pump  Co.,  Shippensburg, 
Pa.,  describes  in  a  12-page  illustrated 
pamphlet  several  types  of  its  portable 
gasoline  engine  driven  air  compressor. 
The  machines  are  designed  particularly 
for  pumping  and  hoisting  service  and 
for  operating  rock  drills  or  other  pneu- 
matic tools. 

Asphalt  Heater  —  LiTTLEFORD  BROS., 
Cincinnati,  have  issued  a  leaflet  de- 
scribing their  Midget  No.  69  tar  and 
asphalt  heater  for  road  and  street 
maintenance.  It  is  designed  to  be  moved 
and  handled  by  one  man.  The  capac- 
ity of  the  kettle  is  25  gal.  The  firebox 
is  fitted  with  renewable  cast  iron  grates 
and  the  furnace  shell  is  protected  by 
liners  of  fire-box  steel.  The  kettle  i^ 
removable.  The  equipment  is  mounted 
on  a  pair  of  18-in.  steel  flat-tired  wheels. 

Dynamite — THE  HERCULES  PowPER 
Co.,  Wilmington,  Del.,  presents  the 
story  of  the  part  played  by  dynamite 
in  the  industrial  development  of  this 
country  in  a  booklet  by  T.  W.  Bacchus, 
vice-president.  Among  the  facilities  of 
modern  civilization  in  the  creation  of 
which  dynamite  has  played  a  part  are 
the  railroads,  highways,  coal  and  metal 
mines,  improved  rivers  and  harbors, 
and  land  cleared  of  stumps  for  agri- 
cultural purposes. 

Integral  Waterproofiiiff  —  The 
Truscon  Laboratories  of  Detroit, 
Mich.,  have  issued  in  pamphlet  form 
the  discussion  entitled  "Integral 
Waterproofing  of  Concrete,"  which 
was  presented  by  R.  A.  Plumb  of  the 
Laboratories  to  the  Joint  Committee 
on  Concrete  and  Reinforced  Concrete 
last  fall.  This  discussion  is  an  elab- 
orate investigation  of  the  theory  of 
circulation  of  water  into  concrete  and 
a  justification  of  the  integral  method 
of  waterproofing. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Future  Wholesale  Prices  Will 
Agree  With  Money  Supply 

Is   the   Opinion   of   I).    L.   Bissi'll,   Who 

Has  Studied  Relationship  Between 

Prices  and  Financial  Barometers 

"In  my  opinion  wholesale  prices  will 
in  the  future  agree  closely  with  the 
per  capita  circulation."  writes  D.  I.. 
Bissell,  C.  E.,  San   Diego,  Cal.,  in  an- 


quiring  into  the  availability,  quality, 
and  price  of  materials  otTered  by  Ameri- 
can, Japanese,  and  German  producers. 
The  cement  generally  used  in  India  falls 
into  three  classes:  (1)  High-grade  Brit- 
ish cement,  used  where  special  Euro- 
pean construction  or  government  speci- 
fications name  a  standard  quality;  (2) 
native  Indian  cement,  used  only  in  tem- 
porary construction  or  for  purely  native 
enterprises;  and  (3)  a  fair  quality  of 
cement  in  which  price  is  the  governing 
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swer  to  Engineering  News-Record's  in-    factor.     British  and  Japanese,  and  re- 
quiry  as  to  what  may  be  expected  of    cently     German,     manufacturers     have 


prices.  "For  the  last  four  years,"  he 
continues,  "I  have  made  quite  a  study 
of  the  relation  between  wholesale  prices 
and  the  money  supply.  Have  also  in- 
vestigated prices  in  relation  to  loans 
and  discounts,  gold  stock,  ratio  of  paper 
money  to  gold  and  in  fact  about  every 
combination  that  I  could  think  of  that 
would  lead  to  some  concrete  result. 
About  the  best  combination  I  have  been 
able  to  make  is  shown  on  the  chart. 
From  1890  to  1916  wholesale  price.-? 
(mean  of  four  standard  index  numbers) 
and  money  agree  very  well,  but  due 
to  abnormal  conditions  brought  on  by 
the  war  do  not  agree  from  1917  to 
1920.  From  1920  to  the  present,  how- 
ever, they  are  agreeing  as  well  as  in 
the  years  prior  to  the  war. 

"If  per  capita  circulation  goes 
down,  I  believe  prices  will  also  re- 
cede. As  a  base  1913  is  as  good  as 
any  other  year  at  present,  but  I  am 
of  the  opinion  that  1922  would  be  a 
good  base  to  use  for  the  future  as 
practically  all  the  inflation  and  wind 
will  have  been  taken  out  of  things 
'his  year.  If  things  ever  do  get  back 
to  the  pre-war  basis  it  \v\\\  be  because 
the  money  supply  per  capita  recedes 
to  the  same  point." 

Outlook  for  American  Cement 
in  India  Promising 


competed  in  suppljnng  the  large  demand 
for  this  latter  grade  of  cement.  The 
extent  of  the  market,  however,  the 
great  irrigation  and  hydro-electric  proj- 
ects now  in  view,  and  the  inevitable 
revival  of  building  construction  in  In- 
dia, warrant  a  careful  consideration  of 
the  situation  on  the  part  of  American 
manufacturers. 

After  investigating  plans  for  intro- 
ducing American  cement  into  India  on 
a  competitive  basis,  it  is  felt  that  if  ad- 
vantage is  taken  of  the  low  cost  of  In- 


Contracts  for  First  Half 
of  1922  Exceed  Billion 

Gain  of  34  Per  Cent  Over  Correspond- 
ing  Period   in   1921— Middle 
Atlantic  States   Lead 

A  total  of  3,867  important  engineer- 
ing contracts  were  let  in  the  United 
States  from  Jan.  1  to  July  1,  1922, 
valued  at  $779,766,747  as  compared 
with  $581,249,777  for  the  first  half  of 
1921 — a  gain  of  34  per  cent.  These 
figures  and  the  accompanying  table 
were  compiled  from  Construction  News, 
where  minimum  projects  reach  §25,000 
each  on  public  works,  $40,000  on  in- 
dustrial construction  and  $150,000  in 
the  case  of  commercial  buildings. 

If  railway  contracts  ($4,000,000  re- 
ported in  Engineering  News-Record) 
and  smaller  engineering  projects  were 
added  to  the  total  given  in  the  table 
the  value  of  all  engineering  construc- 
tion placed  in  the  first  six  months 
would  probably  exceed  $1,100,000,000 
jxchtsive  of  residential  construction 
(which  exceeds  $700,000,000). 

The  Middle  Atlantic  section  leads 
with  1,024  contracts  valued  at  $285,- 
457,844  representing  37  per  cent  of  the 
total  value  of  all  large  contracts  let 
and  includes  52  per  cent  of  the  total 
value  of  all  bridges,  25  per  cent  ot 
streets  and  roads,  27  per  cent  of  indus- 
trial buildings,  49  per  cent  of  Fed- 
eral Government  contracts  and  67  pev 
cent  of  miscellaneous  awards.  Other 
sections  of  the  country  stand  as  fol- 
lows: New  England,  7  per  cent  of  the 
six  month's  total  value;  South,  11  per 
cent;  Middle  West,  24  per  cent;  West 
of  Mississippi,  10  per  cent  and  Far 
West,  7  per  cent.  The  3,867  contracts 
are  distributed  numerically  as  follows: 
New  England,  7  per  cent;  Middle  At- 
lantic, 26  per  cent;  South,  10  per  cent; 
Middle  West,  25  per  cent;  West  of  Mis- 
sissippi,  19  per  cent,  and  11  per  cent 


dian  manual  labor  and  the  low  prices    for  the  Far  Western  states. 

VALUE  OF  CONTRACT?  LET  IN  THE  UNITED  STATES 
JAN.  1  TO  JULY  I.  1922 

New  Middle  Middle  West  of 

England           Atlantic       Southern             West  Mississippi  Western            Total 

Waterworks $1,019,000      $2,397,844     $1,213,000      $3,190,000  $3,295,000  $3,133,000     $14,247,844 

Sewers 232,000        6,898,000       1.693,000        8,580,000  2,055,000  1,640,383       21.098,383 

Bridec!   369.000       12,056,000      2,421,000         2,794,000  3,888,000  1,415.000      22,943,000 

Excavation   and 

<lredEin« 68,000           794.000         747,000            700,000  1,946,000  2,261,000         6.516.000 

Streets  and  roads       5.882.000       44,529,000     38.610.000       41.865.000  26,121.000  21.029.000     178.036.000 

Industrial  works     14.119,000       24,259,000     15.953.000       23,108.000  5.062,000  5,048,000       87,549,000 

Buildings 32,279,000     151.041.000     25,745.000     108.260,000  30.471,000  32,782.000     380,578,000 

Federal  Govern- 
ment work. . .          261,500        7.665.000      2,619,000            112,000            55,000  4,729,000       15,441,500 
.Miseellnncous. .        1,752,000      35.818,000       1,849,000         3,243,810  6,228,410  4,465,000       53,357.020 

Total $55,981,500  $285,457,844  $90,850,800  $191,852,810  $79,121,410  $76,502,383  $779,766,747 


of  jute  sacks,  shipments  in  bulk  by 
steamer  lots  of  American  cement  can 
be  made  at  a  very  low  cost,  and  the 
Plans  for  construction  operations  in  cement  can  be  bagged  at  the  port  of  en- 
India,  contingent  upon  the  improve-  try  with  no  loss  in  quantity  and  at  a 
ment  in  the  country's  finances,  are  total  cost  sufficiently  low  to  successfully 
arousing  interest  in  the  extent  to  which  compete  in  this  market.  If  direct  com- 
\merican  cement  may  participate.  The  munication  with  Indian  importers  and 
large  stocks  of  constructional  material  constructional  engineers  is  desired,  fur- 
accumulated  during  the  past  three  ther  information  may  be  obtained  from 
years  are  exhausted,  and  engineering  the  Far  Eastern  Division.  Refer  to  re- 
firmsi  and  importers  of  cement  are  in-     port  No.  60432. — Commerce  Reports. 


Coal  and  Railroad  Strikes 
Still  in  Force 

The  mines  have  "withheld  accept- 
ance" of  President  Harding's  plan  to 
settle  the  coal  strike.  The  anthracite 
operators  accepted  it  and  a  majority 
of  the  bituminous  operators  also  have 
subscribed  unconditionally. 

The  plan  proposed:  (1)  immediate  re- 
sumption of  work  under  wages  and  con- 
ditions in  force  Mar.  31:  (2)  appoint- 
(rnncluded  on  p.  128) 
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Building  Trade  a  Good 
Business  Barometer 

Construction   Operations   in   Next  Two 

Months   Will  Indicate  Course  of 

Business  in  General 

Morton  C.  Tuttle,  general  manager 
of  the  Aberthaw  Construction  Co.,  Bos- 
ton, Mass.,  in  giving  his  views  of  the 
present  situation  in  the  building  trades, 
says  in  part: 

"It  will  be  interesting  to  observe 
the  next  three  months'  development  in 
the  building  trade  because  the  incr2a3- 
ing  buying  by  the  building  trade  will 
stimulate  not  only  the  production  of 
building  material  like  steel,  lumber, 
cement,  but  also  will  have  a  tremendous 
effect  upon  railroad  traffic.  It  is  also 
worth  while  to  watch  developments  in 
the  building  labor  field,  because  the 
reactions  in  the  building  trade  occur 
with  almost  laboratory  quickness. 
Movements  in  the  building  market  prob- 
ably forecast  very  accurately  the  slower 
but  similar  movements  in  manufactur- 
ing, giving  as  accurate  a  forecast  of 
the  future  of  industrial  conditions  as 
can  be  obtained. 

"Following  the  war  there  was  a 
building  boom,  largely  caused  by  the 
expansion  of  factories.  This  boom 
raised  the  cost  of  building  until  in 
the  middle  of  1920  it  cost  $266,000  to 
build  a  factory  that  would  have  cost 
$100,000  in  1915.    Following  1920  came 


the  depression,  and  the  price  of  build- 
ings dropped  to  150,  compared  to  the 
pre-war  100." 

It  will  be  noted  that  Mr.  Tuttle  calls 
particular  attention  to  the  principal 
three  construction  materials  of  national 
importance,  and  to  labor,  which  happen 
to  comprise  the  four  basic  factors  of  the 
Engineering  News-Record's  Construc- 
tion Cost  Index  Number.  In  November, 
1915,  the  number  stood  at  101.06  as 
against  $100,000,  the  actual  cost  of  build- 
ing a  certain  factory  at  that  time.  By  the 
middle  of  1920,  costs  had  advanced  to 
$266,000  for  erecting  this  type  of  build- 
ing and  this  figure  is  compared  with 
the  News-Record  Cost  Index  of  265.65 
for  July,  1920.  In  the  drop  from  the 
peak  the  Index  Number  fell  to  162.04  in 
March,  1922,  at  which  time  building 
costs  in  Boston,  according  to  Mr.  Tut- 
tle, were  50  per  cent  above  1913.  The 
present  Index  Number  is  169.70  for 
July,  1922,  showing  a  rise  of  over  7 
per  cent  during  the  last  four  months. 


Cement  Production  in  June  Gains 
1,949,000  Bbl.  Over  Year  Ago 

Cement  production  figures  for  June, 
released  last  week  by  the  Geological 
Survey,  show  an  increase  of  1,949,000 
bbl.  over  June,  1921,  while  shipments 
were  2,893,000  bbl.  heavier.  Stocks 
are  2,225,000  bbl.  lower  than  at  the 
end  of  May  and  482,000  bbl.  under  the 
reserve  on  hand  one  year  ago. 


Bond  Prices  During  June 
Irregular 

Sales  of  municipal  bonds  in  June 
showed  a  slight  falling  off  from  the 
May  record,  but  a  considerably 
stronger  demand  has  been  the  feature 
of  the  market  throughout  the  week 
just  past.  Bond  prices,  generally, 
showed  marked  irregularity  until  the 
first  week  in  July. 

Among  the  more  important  new 
issues  were  the  Chicago  Sanitary  Dis- 
trict, $5,000,000  4s  yielding  4@4.30  per 
cent;  Cleveland  $2,000,000  4Js  yield- 
ing 4@4.35  per  cent,  and  Nassau 
County,  N.  Y.,  $1,500,000  Us  (road  im- 
provement) at  102.319,  a  basis  of 
about  4.10  per  cent. 

Of  the  forty-three  representative  is- 
sues shown  in  the  accompanying  table, 
one  sold  at  par,  thirty-nine  above  and 
three  below  par;  the  yields  ranging 
from  3.98  to  5.93  per  cent.  The  rates 
varied  from  4  to  6  per  cent.  All  those 
drawing  6  per  cent  were  in  the  South- 
ern and  Western  states;  the  5s  and 
5Js  in  the  Middle  West  and  west  of 
the  Mississippi;  the  453  and  4Js  in 
New  England  and  the  Middle  Atlantic 
states  and  both  4s  in  Maine. 

The  number  of  municipalities  issu- 
ing permanent  bonds  and  the  number 
of  separate  issues  during  June  were 
521  and  703  respectively,  according  to 
the  Commercial  and  Financial  Chron- 
icle. This  contrasts  with  600  and  805 
for  May  and  366  and  520  for  June,  1921. 


REPRESENTATIVE  BOND  SALES  OF  JUNE  AND  JULY,  1922 


Stale 
Maine.  . 


County 
Allegany,  N.  Y. . . 
Bay,  Mich 


Broward.  Fla 

Cumberland,  Me.. 


Dubois,  Ind 

Essex,  Mass 

Hamilton,  la 

Harris  Co.,  Drainage  Dist., 

Tex 

Kosciusko,  Ind 

Morgan,  Ind 

Polk,  Minn 

Pulaski,  Ind 

Seminole,  Fla 

Smith,  Tex 

Trinidad  Paving  Dist.  No. 

13.  Col 

Trumbull,  Ohio 

Municipality 

Amity,  Ore 

Belle\-ue.  Ohio 

Bellefontaine,  Ohio 

Bristol,  R.  I 

Cadiz,  Ohio 

Central  Falls.  R.  I 


Deposit,  N.  Y 

Durham,  N.  C 

Estelline,  S.  D 

Freeport,  N-  Y 

Glendale,  Col 

Great  Barrington,  Mass.. 
Greensboro,  N.  C 


Kernersville,  N.  C. . . 

Lima,  Ohio 

Lorain,  Ohio 

Monrovia,  Cal 

Morgantown,  N.  C. 

New  Britain,  Conn.. 


Oxford.  Ohio 

PennYan.N.  Y.... 
Seaside  Park,  N.  J.. 
Texarkana,  Tex. ,  , . 
Tonawanda,  N.  Y. , 

Vero,  Fla 

Wilson,  N.Y 


Purpose 
Highway 
Bridge 

Highway 

Highway  improvement 

Highway 
Na\ngation  port 
Courthouse 
Bridge 
Roads 

Bridge 
Drainage 

Ditch 

Highway  improvement 

Highway  improvement 

Road  improvement 

Highway 

City  improvement 

Road 

Paving 
Road 

Water  supply 

Street  improvement 

City  improvement 

Highway 

Paving 

Highway 

Sewer 

Water 

Highway  improvement 

Street  improvement 

Water 

Light 

Light 

City  improvement 

Pavement 

School 

Water  and  sewer 

Street  improvement 

Water 

Sewer 

Paving 

Pa^nng 

Park 

Water 

School 

Park 

Waterworks 

Street  improvement 

Water  supply 

Paving 

Street  improvement 

Pubhc  utility 

Water 

Sewer 


Rate 
Per 
Amount     Maturity  Cent  Basis    Sold  For  Dated  Purchased  By 

$650,000     1943-52     4       3.98       100.403     July      1,1922     S.  W.  Straus  &  Co..  New  York. 


$250,0(10 
76,7110 

400,000 
100.000 
160.000 
100,000 
10.500 
8,300 
56.000 
60,900 

56.000 

18.700 

14,000 

150,000 

54,000 

100.000 

360,000 


1932-36 


4.15 


1932-46     6       5.81 
1942"      4'      4J3' 
■V932"     5'      .■.'.■.■.■ 
4.17' 


103.26 
100.388 
100.396 
102.115 
102.135 
98.237 


Mar.  1,  1922  Ban-    Bros.    &    Co..    New    York. 

June  1,  1922  Northern   Title  <t   Trust   Co.,   Bay   City. 

Jan.  I,  1922  A.  T.  Bell  i-  Co.,  Toledo, 

.Tuiy  i,  i922  Fidelity  Trust  Co.,  Portland, 


1923-32 
1926-32 


1923-32 
1923-32 

1923-32 
1952 
1952 


6 
5 
5 

4i 
5 
6 
5} 


110,000      6 

104,'JOO      1923-31      5J 


$8,000 

0.200 

117,000 

110,000 

15,000 
100,000 
125,000 
150,000 

20,000 
300,000 
150,000 

16,000 
150,000 

23,000 

40,000 
300,000 
275,000 
400,000 
105,000 


4.59 
5.40 


4.91 


97,200 
101,807 

40,000 
250,000 

570,000 
100.000 
56,000 
27,500 
70,000 
200,000 
88,000 
68,000 
58,000 
56,000 


1942 

1924-38 

5.47 

1923-38 

5.07 

1923-42 

4.47 

1924-31 

4.99 

1923-32 

4^ 

4.44 

1938-52 

1933-52 

1923-42 

1924-42 

I92S-62 

j 927-5 i 

4.30 

1926-48 

5,49 

1923-32 

4,14 

1924-51 

4.92 

1925-62 

1923-32 

1924-62 

5.93 

1923-31 

5^ 

5.02 

1923-31 

5t 

4  92 

1923-62 

4.766 

1925-62 

1925-52 

4« 

4.51 

1924-43 

4.51 

1923-46 

it 

5.03 

1923-33 

4.66 

1924-62 

5.99 

1Q28-42 

1933 

4* 

4.30 

1940-49 

5.89 

l')26-62 

1924-52 

102.314 
102.571 
100.37 
100.56 

92 

102.197 
101.51 
100. 13 
102 

101  131 
100  31 

100 
102.629 

102 
100.04 

102  50 
100.219 
100  067 
100.79 


100.50 
100.65 

100.25 

102.422 

100.049 

100.516 

100.78 


June  15,  1922  John  II.  Krodel  1  ,     ,  j 

Geo.  L.  Drexler  /  -""P*"^'  l"""- 

July      1,1922  Merrill,  Oldham  &  Co..  Boston. 

May     1,1922  Whitc-PhiUips  Co.,  Davenport. 


May  15.  1922     .\.  P  Flynn,  Warsaw. 

July      I,  1922     Thos.    D.    Sheerin    &    Co.,    Indianapolis. 
Minnesota  Loan  &  Trust  Co,,  Minneapolis, 
June   I  5,  1922     J.  F  Wild  *  Co.,  IndianapoUs. 
July      1,1922     Marx  &  Co.,  Birmingham. 
Weil,  Ilotb  &  Co.,  Cincinnati. 


juiy     1,'  1922    Haydcn,    Miller    &    Co..    Warren, 


July 
June 
Mar. 
July 
June 
July 


July 
July 

June 
July 
June 
Julv 
July 


1.1922  V.    R,    Dennis    Constr.    Co,    Amity, 

1,  1922  Friedlcy  and  Mench,  Bellc\-ue. 

I,  1922  Seaaongood     and     .Mavcr,     Bellefontaine. 

I,  1922  Merrill,    Oldham     &    C.>  ,     Boston. 

1.  1922  First  National  Bank  of  Cadii. 

1.1922  Harris,  Forbes  &  Co.,  Boston. 


I,  1922  Sold  locally.  ,      , 

I,  1922  A.  B,  Leach  &  Co,,  New  York  and  otheim. 

1.  1922  Gates,  White*  Co... <;t.  Paul 

1.  1922  Fnrson.  Son  .^  Co..  New  York. 

1.  1922  Wm.  R  Staat.«Co  .  Glendale. 

1,1922  B.  J.  VanIngen,S:Co.,Bo»lon. 

1,  1922  Clnirbornc,    Royall    &   Co.,    Goldsooro 
►   ^      t 


101. 

102  37 
102  569 
102.75 
104.04 

100.715 
100.75 

1 04  1 7 
101.81 
100.178 

97.85 
101.74 
101  47 
106  077 

105  857 


July 


,1922    Pruddcn  *  Co.,  Toledo. 


Jtmc 
July 


Feb.     1,  1922 


May     t.  1922     Guardian  Sav-ings  &  Tnwt  Co..  Cleveland. 
Mav   15.  1922     Title  Cunranlee  ^  Tnist   Co  .  Cincinnati. 
1.  1922     Citijins    National    Bank    of    Los    Angeles. 
I,  1922    Provident    SaWngs    Bank    &    Trust    Co.. 
Cincinnati. 
Estabrook  A  Co.,  Boston, 
Walkins  &  Co.,  Boston  and  others,  ,  .. 

i,  i922    Title  Guarantee  ,^-  TruM  Co.,  Cineinnati; 
I,  1922     Union  National  Corp.,  Penn  Yan. 
Outwftter  anil  Welln.  Jersey  City. 
June     i    1922    Wra.  R.  Compton  Co..  St.  I-ouis  and  othem. 
Julv      1,1922     First  Trust  Co.,  Tonawanda. 
Mar.     1.1920    G.  B.  Sawvcrs  Co..  Jacksonville. 
June  22.1922     Rivcrhcad  SaWngt  Bank,  Wilson. 


June 
July 
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Coal  and  Railroad  Strikes 

(Concluded  from  p.  126) 
merit  of  a  commission  of  eleven,  of 
whom  three  would  be  named  by  the 
miners,  three  by  the  operators,  and  five 
by  the  President;  which  should  (a) 
fix  by  Aug.  10  wages  and  working 
conditions  to  hold  until  Mar.  1,  1923; 
and  (b)  institute  an  exhaustive  investi- 
gation looking  to  the  complete  reorgan- 
ization of  the  industry. 

The  miners'  stand  was  that  (1)  they 
were   unwilling   to  consent   to   any  re- 


vision of  wages  and  working  conditions 
until  the  conclusion  of  the  reorganiza- 
tion commission's  work,  and  (2)  they 
wished  acceptance  of  the  plan  to  in- 
clude all  mines  affected  by  the  strike, 
including  those  in  non-union  fields. 
***** 

Although  peace  talk  is  rife  no  defi- 
nite information  is  available  as  to  a 
settlement  of  the  shopmen's  strike.  At 
a  conference  between  the  union  leaders 
and  the  managers  called  by  the  Labor 
Board  on  July  14,  the  former  laid  down 
four     questions     for     discussion.       (1) 


farming   out    shop    work    by   contract: 

(2)  Labor  Board  decision  as  to  certain 
rules;  (3)  as  to  wages;  and  (4)  estab- 
lishment of  adjustment  boards.  They 
demanded  also  the  restoration  of  strik- 
ers without  impairment  of  seniority. 
The  carriers  offered  to  meet  their  stand 
on  (1)  and  (2);  but  urged  that  (2)  and 

(3)  be  settled  by  rehearing  before  the 
Labor  Board.  They  refused  to  agree 
to  the  stipulation  as  to  the  seniority 
and  the  union  leaders  insisted  on  a 
settlement  of  (2)  and  (3)  before  calling 
off  the  strike. 


Weekly  Construction  Market 


THIS     limited     price     list     Is     published  Moreover,  only  the  chief  cities  are  quoted, 

weekly   for    the    purpose    of    giving    <ur-  Valuable    suggestions    on    costs    of    work 

rent    prices    on    the    principal    construction  can   be   had   by   noting   actual    biddings   as 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  sectioa 

changes    on    the    less   important    materials.  The    flrst    issue    of    each    month    carries 


Steel  Products:  New  Yorii 

Structural  shapes,  100  lb 22.68 

Structural  rivets,  100  lb 3.60 

Reinforcing  bars,  i  in.  up,  100  lb 2.58 

Steel   pipe,   black,   2»   to  6  in.   lap, 

discount 61%  . 

Cast-iron  pipe,  6  in.  and  over,  ton. .  .       50.80 

Concreting  Material: 

Cement  without  bags,  bbl 2.40(5  2.50 

Citavel,  ]  in.,  cu.yd 1 .  75 

Sand,  cu.yd 1.00 

Crushed  stone,  J  in.,  cu.yd 1 .  75 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft.. 49.00 

Lime,  finishing,  hydrated,  ton. . . .  1S..S0@16. 17 
lime  common,  lump,  per  bbl. ..  .     2.75@3.14J 
Common  brick,  delivered,  1,000...         23.50 
Hollow     building     tile,     4x12x12, 

per  block Not  used 

Hollow    partition    tile     4x12x12, 
per  block 1112 

Linseed  oil,  raw,  5  bbl.  lots,  gal. . .  .93 

Common  Labor: 

Common  labor,  union,  hour ...  .60 

Common  labor,  non-union,  hour 44@.60 


complete  quotations  for  all  construction 
materials  and  for  the  important  cities. 
The  last  complete  list  will  be  found  In 
the  issue  of  July  6;  the  next,  on  August  3. 


Atlanta 

Dallas 

Chicago 

Minne- 
apolis 

Denver 

San 
Francisco 

Seattle 

Montreal 

S3. 65 
4.35 
3.50 

?4.00 
5.50 
3.50 

$2.68 
3.10 
2. 58 

?2.86 
3.90 
2.76 

23.60 
4.45 
3.67J 

23.10 

4. 25 
2.55 

3.75 
3.60 

23.75 
6.50 
2.90 

61.15% 
49.00 

.   45% 
51.50 

591% 
46.60 

61.9-5% 
SO.  SO 

-46% 
S7.00 

49.1% 
51.00 

53% 
53.00 

30.00 
50.00 

2. SO 
1.85 
I.IS 
1.90 

2.25 
2.25 
2.25 
2.73 

2.05 
1.80 
1.80 
1.60 

2.29 
1.50 
1.00 
2. 25 

2.90 
1.75 
0.75 
3. SO 

-1-2.71 
2.25 
1.50 
2.25 

2.90 
1.10 
1.10 
3.00 

-1-2.78 
1.50 
1.2S 
2.00 

39.00 

23.00 

1.80 

11.00 

39.00 

25.00 

2.50 

11.15 

49.00  - 
18.00 
1.40 
11.00- 

-40.00    -fSl.OO 

29.00        24.00 

1.40          2.70 

-16@17       12.00 

31.00 

22.00 

1.75 

15.00 

22.50 
24.00 
2.80 
14.00 

47.00 
21  00 
11.00 
16.00 

-f.0758 

.lis 

.0707 

.086 

.08 

.... 

.11 

.09 

-t-.07S8 

.115 

.0657 

.08 

.108 

,11 

.08 

—.98 

1.07 

4-1.01 

1.03 

-1-1.16 

-.04 

.86 

1.04 

.35 
.20 

"'.25'" 

.80 
.721 

.3S@'.'50 

.SO®.  5  5 
.3S@.50 

.S6i 
.47J@.S0 

.50®. 60     

....  -1-.2S@.3« 

Explanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
1^  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  15c.  per  100  lb.  for  cutting 
reinforced   steel    into    2-ft     lengths    or   over. 

New  York  quotations  delivered,  except 
sand,  gravel  and  crushed  stone,  alongside 
dock ;  common  lump  lime.  In  2S0-lb.  bbl. 
net.  and  hydrated  lime  f.o.b.  cars  ;  tile  "on 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b. 
Cement  and  concrete  laborers'  rate,  8Hc. 
per  hr. 

ChlcnBO  quotes  hydrated  lime  in  50-lb. 
b.igs  ;  common  lump  lime  per  180-lb.  net. 

MInneapolln  quoles  on  flr  Instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce- 
ment  on   cars.      Gravel    and    crushed   store 


Structural  steel  quoted  in  Seattle 
warehouses  at  $3.75  as  against  $3.60 
per  100  lb.;  mill  shipments,  $3.25  by 
both  rail  and  water,  taking  from  six 
to  eight  months  for  deliveries  from 
Eastern  producing  centers.  Steel  stocks 
are  low  in  Seattle  warehouses  with  de- 
mand increasing.  Uncertainty  in  the 
fuel  situation  is  causing  growing  firm- 
ness in  the  Pittsburgh  mill  price. 
Shapes  and  bars  quoted  at  a  minimum 
of  $1.70  on  current  business;  $1.80  on 
small  tonnages  with  deliveries  uncer- 
tain. Price  of  $1.60  per  100  lb.,  how- 
ever,   still    existent   on    contracts,   for 


quoted  at  pit.  We  quote  on  brown  lime 
per  180-lb.  net;  white  is  $1.70  for  Kelly 
Island  and  $1.55  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  on  fir  instead  of  pine. 
Cement  "on  tracks" ;  gravel  and  sand  at 
pit ;  stone  on  cars  ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware- 
house. Linseed  oil.  delivered,  in  wooden 
bbl.      Common    lump    lime   per    180-lb.    net. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  180-lb.  net. 

Dalian  quotes  lime  per  180-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.   cars,   other   materials   delivered. 

San  Francisco  quotes  on  Heath  tile.  5i 
X  8  .\  11  J.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus    freight    to    r:iil\v.iy    depot   at    any    ter- 

Changes  Since  Last  Week 

large  tonnages,  already  made  with  reg- 
ular trade. 

Cement  quoted  in  San  Francisco  at 
$2.71  as  against  $2.63  and  in  Montreal 
at  $2.78  as  compared  with  $2.46  per 
bbl.  last  week.  Duluth  quotes  $2.04, 
advanced  from  $2.02.  Xo  price  changes 
elsewhere  despite  advancing  fuel  costs. 

Douglas  fir  quoted  in  Minneapolis  at 
$40  as  against  $41  per  M  ft.  b.m.  Al- 
though demand  for  structural  timbers 
has  continued  exceptionally  active  dur- 
ing the  last  week,  no  changes  in  price 
are  noted  at  the  principal  cities. 

Common   brick    down    $1    per    M   in 


minal.  Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  dealers  in  >-ards  at 
San  Francisco,  for  No.  1  flr  common. 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.  Lump  finishing  lime  per  180-lb.  net. 
Hollow  building  tile  delivered.  Hydrated 
lime  in  paper  sacks.  Sand  and  gravel 
at  pit. 

Montreal  quotes  on  Douglas  fir  instead  of 
pine.  Sand,  stone,  gravel  and  lump  lime 
per  ton.  Cement,  lime  and  tile  are  de- 
livered :  sand,  gravel  and  stone  on  sid- 
ing :  brick  f.o.b.  plant ;  steel  and  pipe  at 
warehouse.  Hollow  tile  per  ft.  Cement 
price  is  in  Canadian  funds  (the  Canadian 
dollar  stands  at  99.10  cents.  Bag  charge 
is  SOc.  per  bbl.  Discount  of  10c.  per  bbl. 
for  payment  within  20  days  from  date  of 
shipment.  Steel  pipe  per  100  ft.  net ;  2i-in., 
$30  ;  6-in.,   $110. 


Minneapolis;  hollow  wall  tile  advanced 
slightly  in  Atlanta. 

Linseed  oil  up  3c.  in  Chicago;  4c.  in 
Denver  and  do\vn  2c.  per  gal.,  5  bbl. 
lots,  in  Atlanta.  Flax  seed  market 
firmer  and  paint  trade  active. 

Common  labor  rates  in  Montreal 
quoted  at  25c.(3)30c.  per  hr.  as  against 
20c.@30c.  per  hr.  last  week.  Demand 
for  building  labor  affecting  rates  in 
other  cities.  Plasterers  are  in  greatest 
demand  in  New  York;  other  building 
trades  mechanics  scarce.  Cement  and 
concrete  laborers,  however,  greatly  in 
excess  of  demand. 
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A  Way  Out 

y\T  LAST  a  road  has  been  opened  toward  a  solution  of 
l\  the  German  reparations  tangle.  The  German  gov- 
ernment has  agreed  to  submit  to  a  minute  and  rigid 
supervision  of  its  financial  affairs  by  the  Reparation 
Commission.  On  that  basis  there  is  hope  for  a  mora- 
torium and,  given  a  moratorium,  there  is  hope  for  the 
flotation  of  an  external  loan.  During  the  past  week 
there  has  developed  also  an  inclination  on  the  part  of 
France  and  Great  Britain  to  discuss  without  display 
of  temperament  the  scaling  down  of  reparations.  All 
of  which  bids  us  hope  and  watch  expectantly  for 
further  developments. 

Russia  and  Capitalism 

THE  Hague  conference  has  ended  precisely  as  was 
foreshadowed  when  Secretary  Hughes  refused  to 
participate  in  it.  He  declined  to  negotiate  with  a 
government  that  refuses  to  respect  property  rights  or 
the  obligations  of  contract,  for  on  those  rights  and 
obligations  only  can  industrial  and  commercial  enter- 
prise find  a  sure  foundation.  The  European  nations, 
more  hopeful  or  more  anxious,  have  attempted  such 
negotiation  and  have  failed.  The  Bolshevik  rulers  will 
have  none  of  our  capitalistic  ideas.  Just  now,  they 
are  cocky  and  independent.  Crops  promise  well  and 
they  can  afford  to  wait.  Meanwhile  8,500,000  Russians, 
the  real  victims  of  the  Red  supremacy,  are  kept  alive 
by  $59,500,000  of  capitalistic  gold  poured  into  that 
stricken  land  by  American  charity.  Capitalism  may  be 
anathema  to  the  government  of  Russia,  but  her  people 
owe  their  very  existence  to  the  triumph  of  capitalistic 
charity  over  self-interest. 

"Taintor"  or  "Tainter" 

FOR  a  number  of  years  there  has  been  used  a  type 
of  dam  crest  gate  of  well-recognized  design  known 
variously  as  the  "Taintor"  and  as  the  "Tainter"  gate. 
The  literature  of  the  subject  uses  the  two  spellings 
indiscriminately,  and  there  is  not  readily  found  any 
authoritative  reference  to  the  man  from  whom  the  name 
is  taken.  In  the  interests  of  uniformity,  one  spelling 
should  be  adopted  even  were  it  not  due  to  the  original 
designer  to  have  his  name  spelled  correctly.  Can  any 
engineer  throw  light  on  the  right  name  of  this  man? 

Getting  Down  to  Cases 

NOT  the  least  valuable  among  the  services  the 
American  Association  of  Engineers  renders  to  its 
members  is  the  work  of  its  Practice  Committee,  which 
considers  and  reports  on  questions  that  involve  the 
ethics  of  professional  practice.  Following  the  method 
of  the  American  Institute  of  Consulting  Engineers,  its 
reports  are  published  in  the  form  of  hypothetical  prob- 
lems with  answers,  although  the  cases  they  discuss  are 
concrete  and  specific  and  concern  actual  practicing 
engineers  and  their  clients.    The  whole  procedure  con- 


trasts pleasantly  with  the  fog  of  generalities  that  so 
often  falls  over  a  discussion  of  such  questions  by  an 
engineering  society.  So  far,  more  than  forty  cases  have 
been  reported,  and  the  association  proposes  to  compile 
these  and  edit  them  for  more  general  circulation.  It  is 
hoped  that  by  this  means  it  may  be  possible  to  intro- 
duce the  engineering  student  to  a  consideration  of  the 
ethics  of  his  profession  and  that  another  step  may  be 
taken  toward  a  code  of  practice  that  may  eventually  be 
of  service  to  engineers  in  general.  Both  objects  are 
worthy,  and  the  effort  deserves  to  succeed. 

Design  or  Invention  Again 

ENGINEERS  will  be  interested  in  Judge  Dickinson's 
decision  in  the  concrete  chute  patent  case,  outlined 
in  the  news  pages,  more  as  an  indication  of  the  trend 
of  patent  rulings  than  because  of  its  effect  on  chute 
royalties-  It  is  only  a  lower  court  case  and  is,  in  effect, 
in  opposition  to  both  the  lower  and  upper  court  de- 
cisions in  another  circuit,  so  that  it  is  by  no  means 
final  in  its  application  to  the  patent  in  question.  The 
important  part  of  the  Dickinson  decision  is  that  once 
again  the  courts  have  emphasized  how  difficult  it  is 
in  the  construction  field  to  distinguish  design  from 
invention.  Rarely  in  that  field  does  anyone  discover 
anything  fundamentally  new;  the  best  that  can  be 
hoped  for  is  to  combine  old  things  in  a  new  way.  But 
after  all  that  is  what  design  is.  So  the  courts  have  to 
fall  back  on  the  principle,  reiterated  in  this  case,  that 
in  such  novel  combinations  invention  lies  only  in  the 
exact  arrangement  and  amount  of  combination  claimed. 
Those  engineei-s  who  are  tempted  to  patent  their  new 
ideas  will  do  well  to  test  out  their  value  by  this 
criterion. 

Highway  Footpaths 

*  T  the  next  session  of  the  New  Jersey  legislature 
x\.  the  state  highway  commission  will  endeavor  to 
secure  an  amendment  to  the  state  highway  act  which 
will  provide  for  the  construction  of  paths  for  pedes- 
trians along  state  highway  routes.  Statistics  are  not 
needed — although  plenty  are  available — to  show  that 
prompt  measures  should  be  taken  to  reduce  the  number 
of  accidents  which  have  followed  in  the  wake  of  in- 
creased motor  traffic.  The  rural  highway,  as  built 
under  present  conditions  in  the  United  States,  is  de- 
signed and  constructed  solely  for  vehicle  traffic.  The 
pedestrian  has  received  little,  if  any,  consideration. 
Where  the  automobile  driver  and  the  man  on  foot  must 
use  the  same  traffic  way,  it  is  inevitable  that  the  toll 
of  accidents  will  be  heavy.  The  action  of  the  New 
Jersey  Highway  Commission,  in  its  campaign  for  foot- 
paths, should  be  followed  by  other  state  highway  de- 
partments. The  problem  is  not  a  new  one.  British 
highway  engineers,  for  years,  have  included  footpath? 
as  an  essential  part  of  rural  roads.  In  fact,  this  detail 
of   British   practice   so   impressed   the   editor   of   this 
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journal  during  his  European  trip  in  1920  that  he  wrote 
(see  Engineering  News-Record,  Aug.  5,  1920,  p.  275) 
that  "this  construction  and  maintenance  of  footpaths 
is  but  one  of  the  many  evidences  of  a  development  far 
beyond  our  own."  It  was  further  pointed  out  in  the 
letter  just  referred  to  that  in  British  practice  footpaths 
are  generally  of  gravel  and  that  a  recent  trend  of  prac- 
tice is  to  tar-treat  them.  In  two  counties,  Midlothian 
and  Lancashire,  there  are  many  miles  of  tar-treated 
footpaths,  with  stone  ranging  from  1  to  ■<  in.  in  size. 
Spraying  in  alternate  years  keeps  the  paths  in  good  con- 
dition. In  the  light  of  New  Jersey's  plans,  the  adop- 
tion of  footpaths  along  state  roads  in  this  country  was 
accurately  forecast  two  years  ago,  for  the  article  pre- 
viously quoted  concludes  with  this  sentence:  "Before 
long  some  one  [in  the  United  States]  will  break  the 
ice  by  building  footpaths;  their  acceptance  after  that 
is  likely  to  be  rapid." 

Wilmington  Garbage  Muddle  Continues 

WILMINGTON  on  the  Delaware  is  again — or  still- 
in  a  garbage  muddle.  A  year  or  two  ago  the  city 
council  and  health  board  got  into  a  mess  over  a  new 
garbage  furnace  which  failed  on  test,  the  health  board 
claimed,  but  which  nevertheless,  was  promptly  paid  for 
by  the  city  council — and  immediately  broke  down.  The 
contractor  for  the  furnace  claimed  that  it  could  not 
be  expected  to  burn  wet  garbage,  and  for  some  months 
there  was  much  local  contention  over  the  enactment  and 
enforcement  of  an  ordinance  requiring  all  householders 
to  drain  their  garbage  and  wrap  it  in  paper.  Now  the 
contractor  for  garbage  collection  demands  an  increase 
in  pay,  partly  because  of  the  increase  in  volume  of  col- 
lections through  the  paper  wrappings.  Once  more  the 
council  and  health  board  are  at  loggerheads.  The  les- 
son is  to  put  garbage  collection  and  disposal,  whether 
at  Wilmington  or  elsewhere,  in  the  sole  administrative 
control  of  one  department,  under  the  immediate  charge 
of  an  engineer  experienced  in  this  class  of  work. 
Whether  collections  should  be  made  by  the  city  direct 
instead  of  by  contract  is  largely  a  matter  of  local  ex- 
pediency, with  the  consensus  of  competent  oipinion, 
based  on  both  theory  and  experience,  in  favor  of  munici- 
pal rather  than  contract  collection. 

Trouble  From  Plastic  Subsoil 

CONTINUING  settlement  of  foundations  is  fortu- 
nately a  rare  trouble,  but  when  it  happens  it  is 
apt  to  be  costly  and  troublesome  in  the  extreme.  This 
is  illustrated  by  the  notorious  West  Side  filter  plant  in 
Cleveland,  and  is  another  aspect  by  the  Lincoln  Me- 
morial approaches,  whose  underpinning  is  described  on 
p.  146  of  this  issue.  The  engineer  gifted  with  the 
ability  to  foresee  such  settlement  trouble  will  avoid 
many  a  grief,  and,  in  so  far  as  careful  study  of  cases 
of  trouble  will  develop  this  ability,  it  is  therefore  well 
worth  while  to  scrutinize  each  new  recorded  instance. 
For  this  purpose  the  Lincoln  Memorial  case  is  of  par- 
ticular value,  because  it  appears  to  involve  plastic 
action  of  a  relatively  unstable  subsoil.  It  adds  to  the 
number  of  cases  in  which  a  fill  placed  on  river-bottom 
deposits  has  produced  a  slow  squeezing  of  these  de- 
posits chargeable  to  plastic  flow  laterally  rather  than 
bodily  compression.  The  instability  or  fluidity  of  the 
Potomac  River  mud  has  manifested  itself  on  prior 
work  in  the  valley,  for  example  on  some  of  the  District 
of  Columbia  bridge  work.  There  is  enough  parallelism 
between  the  behavior  of  a  soil  as  a  fill  and  its  behavior 


as  a  subsoil  to  make  it  a  safe,  practical  rule  that  a 
material  which  would  be  questioned  for  use  as  a  filling 
material  behind  a  retaining  wall  should  also  be  consid- 
ered with  suspicion  as  a  foundation  or  sub-foundation 
stratum.  For  either  use,  we  know,  a  sharp  grained 
material  that  will  settle  to  a  firm,  solid  condition  is 
quite  sure  to  be  satisfactory,  while  river-bottom  soils 
are  common  sources  of  trouble.  It  should  not  be  difl[i- 
cult  for  the  foundation  engineer  to  check  up  the  quality 
of  foundation  subsoils  by  the  criterion  of  their  suita- 
bility for  wall  filling,  and  thereby  get  better  assurance 
of  stable  construction. 


Sewage-Sludge  Dewatering  at  Houston 

THE  latest  report  on  sewage-sludge  dewatering  at 
Houston  is  promising.  Had  it  not  come  in  time 
to  supplement  the  lengthy  review  of  the  operations  of 
the  two  activated-sludge  plants  at  Houston,  published 
elsewhere  in  this  issue,  the  outlook  for  sludge  dewater- 
ing, as  far  as  experience  of  Houston  is  concerned,  would 
have  been  discouraging. 

The  cause  for  discouragement  would  have  been  due 
to  the  long  train  of  difficulties  encountered  and  ap- 
parently not  overcome  in  1921  at  the  Houston  dewater- 
ing plant  and  to  the  high  cost  of  pressing  and  drying 
the  sludge.  Mr.  Fugate's  supplementary  note  on  de- 
watering  tests  thus  far  in  1922  indicates  a  heavy  reduc- 
tion in  pressing  costs  by  conditioning  the  sludge  with 
sulphur  dioxide  (vdthout  steam)  and  by  using  a  continu- 
ous roller  press  instead  of  a  filter  press.  Details  of  this 
recent  and  promising  work  at  Houston  will  be  awaited 
eagerly  by  many. 

Commendation  and  thanks  are  due  to  the  engineer- 
ing staff  and  all  who  have  joined  the  latter  in  the  long- 
continued  and  sometimes  almost  baffling  work  of  adapt- 
ing available  sludge  handling  appliances  to  the  idiosyn- 
cracies  of  the  sludge  from  the  activated  process,  and 
of  devising  new  methods  of  treatment.  How  well  de- 
served praise  and  thanks  are  will  be  more  apparent 
when  emphasis  is  placed  on  these  facts:  (1)  Houston, 
as  early  as  May,  1917,  put  in  operation  what  is  still  by 
far  the  largest  activated-sludge  sewage-works  in  use; 
(2)  that  in  January,  1918,  the  city  let  a  contract  for 
a  dewatering-plant,  designed  to  produce  a  commercial 
(10  per  cent  moisture)  sludge;  and  that  (3)  all  con- 
cerned have  persisted  through  more  than  four  years  of 
eflfort  to  build  the  dewatering  plant  and  get  it  into 
dependable  operating  condition  at  reasonable  cost. 

The  difficulties  incident  to  commercial  sludge  de- 
watering  may  be  further  illustrated  by  the  long  and 
varied  series  of  experiments  carried  on  by  Mr.  Hatton 
at  Milwaukee,  preparatory  to  a  decision — not  yet  an- 
nounced— on  which  to  base  the  design  of  the  proposed 
dewatering  plant  to  handle  the  sludge  from  the  acti- 
vated-sludge works  that  is  to  treat  the  sewage  of  that 
large  city. 

That  the  sludge  problem  still  remains  the  crux  of 
sewage  disposal  except  where  plenty  of  land  is  avail- 
able, is  attested  by  the  experiences  at  Houston  and 
Milwaukee  and  by  the  tentative  manner  in  which  com- 
mercial sludge  dewatering  has  been  dealt  with — or 
more  generally  postponed — by  nearly  all  engineers  who 
have  been  confronted  with  the  problem  in  connection 
with  activated-sludge  plants  in  both  America  and  Eng- 
land. Is  it  at  least  on  the  eve  of  solution?  The  ques- 
tion is  not  one  of  scepticism,  but  rather  of  caution  and 
of  hope. 
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A  Question  of  Realism 

PROGRESS  in  the  field  of  engineering  structures  has 
consistently  been  directed  toward  more  accurate 
definition  of  the  attacking  forces  to  which  a  structure 
is  subjected  and  its  resisting  powers.  In  the  primitive 
period  of  the  art  hardly  more  than  intuitive  perception 
was  available  to  guide  the  planning  of  a  new  structure, 
while  today  loads  are  estimated  very  precisely,  to  ap- 
proximate actual  facts  as  closely  as  possible,  and  the 
structure  is  proportioned  to  carry  these  loads  with  only 
the  necessary  margin  of  safety.  Essentially  the  change 
has  been  in  the  direction  of  realism,  and  the  meaning 
of  any  step  or  proposed  step  in  the  field  may  be  ap- 
praised on  the  basis  of  whether  it  tends  in  this  same 
direction. 

Simple  as  it  appears,  the  pi'oblem  involved  in  load 
determination  is  complicated  and  delicate,  because — ex- 
cept in  relatively  few  instances — the  loads  change  from 
moment  to  moment,  and  their  amount  is  beyond  the 
control  of  the  constructing  engineer,  so  that  in  his  de- 
sign he  actually  has  to  enter  into  a  forecast  of  what  the 
future  may  bring.  Most  peculiarly  complex,  in  this 
aspect,  is  load  determination  as  it  affects  the  design 
of  railway  structures,  for  this  has  to  deal  with  pro- 
gressive growth  in  traffic  and  motive-power  conditions 
and  therefore  involves  prediction,  perhaps  prophecy,  in 
a  way  quite  outside  of  mere  probability  calculations. 
The  same  general  view,  however,  applies  to  this  subject 
as  was  indicated  just  above,  namely,  that  progress  is 
to  be  measured  in  terms  of  approximation  to  physical 
fact. 

It  may  not  be  generally  realized  that  the  loading  for 
which  railway  bridges  are  designed  is  of  a  kind  that 
does  not  exist.  The  heaviest  actual  train  loads  affect 
bridges  in  a  different  way  from  the  standard  loadings 
for  which  they  are  built.  This  has  been  true  for  quite 
a  few  years,  and  the  subject  has  been  repeatedly  dis- 
cussed by  engineers  with  a  view  to  changing  to  a  more 
satisfactory  condition.  The  Cooper  loading  system 
fitted  the  actual  facts  excellently  for  a  number  of  years 
after  its  adoption  in  the  '90s,  but  changes  in  riilway 
practice  soon  brought  it  out  of  harmony  with  fact;  the 
divergence  between  the  tw^o  has  increased  until  the  old 
load  system  is  no  longer  safe  to  use  without  various 
arbitrary  adjustments,  different  for  each  case. 

Engineering  discussion  of  this  subject  in  the  past 
has  given  evidence  of  a  widespread  desire  to  get  back 
to  actual  fact,  if  it  is  possible  to  determine  what  the 
facts  as  to  present  and  future  loading  really  are.  Yet 
the  discussions  have  remained  without  positive  conclu- 
sion e.xcept  more  or  less  enthusiastic  reapproval  of  the 
Cooper  system.  Opportunity  is  now  at  hand  for  a  new 
examination  of  the  question  by  a  discussion  within  the 
American  Society  of  Civil  Engineers  based  on  a  note- 
worthy analysis  presented  in  a  paper  by  D.  B.  Stein- 
man.  Through  a  study  of  the  heaviest  locomotives  and 
trains  used  on  American  railways,  and  of  their  effect 
upon  bridges.  Dr.  Steinman  has  obtained  numerous 
actual  figures  showing  the  discrepancy  between  the 
strength  results  given  by  the  old  loading  system  and  the 
strength  required  for  modern  traffic.  He  has  also  set 
up  and  analyzed  several  new  loading  .systems  which 
approximate  the  facts  much  more  closely  than  the 
Cooper  system. 

The  discussion  opens  up  not  merely  the  question  of 
this  or  that  wheel  load  system,  however,  but  the  more 


fundamental  question  of  whether  bridge  analysis  by 
wheel  loads  is  desirable  at  all.  Wheel-load  calculation 
has  been  practiced  almost  universally  for  three  or  four 
decades,  in  spite  of  the  fact  that  it  is  more  complex  in 
its  handling  than  calculation  on  the  basis  of  distributed 
loads.  Its  use  rests  on  the  very  appealing  argument 
that  it  is  a  direct  representation  of  actual  fact :  that 
cars  and  locomotives  rest  on  bridges  by  means  of  their 
wheels,  and  that  by  using  the  wheel  load  and  wheel 
spacings  the  actual  state  of  affairs  on  the  bridge  is 
transferred  to  the  designer's  fundamental  calculation 
sheets. 

In  the  face  of  this  apparently  convincing  argument 
the  wheel-load  system  has  been  applied  only  in  frag- 
mentary manner.  The  wheel  loads  of  the  locomotive 
and  tender  have  been  used  for  the  calculation,  but  the 
train  wheel  loads  have  not.  If  this  was  originally  due 
to  the  belief  that  the  loads  per  wheel  on  freight  cars 
were  so  small  that  their  action  as  concentrated  loads 
might  be  ignored,  as  compare'd  with  that  of  the  engine 
concentrations,  traflnc  developments  have  long  ago  made 
this  view  inapplicable,  for  the  heaviest  railway  cars 
now  have  load  concentrations  not  far  below  those  of  the 
locomotive,  and,  as  the  spacing  of  the  car  wheels  is 
greater  than  that  of  the  engine  wheels,  the  argument 
for  maintaining  the  distinction  between  concentrated 
and  uniform  load  is  greater  for  the  train  than  for  the 
engine. 

Apart  from  this  one  phase  of  the  question,  however, 
certain  other  facts  enter  in.  First,  the  railway  engi- 
neer generally  takes  account  of  an  outward  spread  of 
roadbed  loads,  downward  from  the  rail  head,  by  assum- 
ing several  ties  to  distribute  the  concentrated  effect  of 
a  wheel.  In  the  case  of  bridges  he  omits  this  step,  but 
it  is  quit©  likely  that  the  load  effect  as  it  reaches 
the  structural  members  of  a  bridge  corresponds  more 
nearly  to  that  of  a  distributed  load  than  to  that  of  a 
concentrated  load.  Moreover,  inequality  of  loading 
which  results  either  from  the  construction  of  a  locomo- 
tive or  from  conditions  developing  in  its  framew'ork 
or  in  the  track,  may  frequently  produce  a  difference 
between  the  actual  locomotive  effect  and  the  assumed 
ideal  concentrated-load  effect  as  great  as  any  that  would 
be  introduced  by  the  assumption  of  distributed  loading. 

Most  important,  perhaps,  is  consideration  of  the  fact 
that  wheel  spacing  and  wheel  arrangement  change  from 
one  engine  to  the  next,  so  that  the  theoretical  beauty  of 
exact  correspondence  between  the  real  engine  and  the 
ideal  of  the  bridge  loading  diagram  can  never  be  main- 
tained for  more  than  an  instant.  From  a  sufficiently 
distant  viewpoint,  it  ought  to  be  immaterial  whether  a 
train  is  hauled  by  this  or  by  that  locomotive,  of  the 
same  general  weight  and  motive-power  effect;  the  rail- 
way mechanical  man  takes  (he  same  view,  and  we  are 
half  inclined  to  think  that  the  bridge  engineer  should 
do  likewise,  on  the  ground  that  the  action  upon  the 
bridge  itself  is  not  very  different,  present  beliefs  to  the 
contrary  notwithstanding. 

There  are  reasons,  to  put  the  matter  briefly,  for  giv- 
ing unprejudiced  reconsideration  to  the  question  of 
whether  it  is  necessary,  or  wise,  to  continue  the  ap- 
parent refinement  of  wheel-load  calculation  in  bridge 
practice.  The  occasion  of  the  paper  noted  above  en- 
ables this  question  to  be  discussed  in  detail,  and  gives 
opportunity  for  an  important  and  lasting  addition  to 
the  bridge  engineer's  art. 
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Operation  and  Dewatering  at  Largest  Activated-Sludge 

Plants  at  Houston,  Texas 

Ten-  and  Five-M.G.D.  Sewage-Works — Filtros  Plate  Cleaning  and  Resetting— Operating  Curves 
and  Costs  for  1920  and  1921 — Sludge  Dewatering  Plant  and  Acid  Conditioning  Tests 


WHAT  is  still  the  largest  activated-sludge  plant  in 
the  world  was  put  in  use  by  the  city  of  Houston. 
Tex.,  in  May,  1917.  It  has  a  capacity  of  10  m.g.d. 
On  Aug.  10,  1918,  a  unit  of  half  the  size  to  serve  the 
remainder  of  the  city  began  service.  Both  plants  have 
been  operated  successfully  since,  with  sludge  disposal 
by  lagooning.  In  October,  1917,  small-scale  experi- 
ments on  treating  the  sludge  with  soda  ash  and  sul- 
phuric acid  were  begun,  but  the  results  were  not 
sufficiently  promising  to  warrant  the  adoption  of  the 
process.  In  January,  1918,  a  contract  was  let  for  a 
dewatering  plant  to  treat  all  the  sludge  from  the  north- 


gate,  principal  assistant  engineer,  we  are  enabled  to 
present  herewith  many  data  from  descriptions  of  the 
Hou.ston  activated-sludge  plants,  a  general  review  of 
their  operation  to  the  close  of  the  year  named  and  more 
detailed  facts  and  figures  for  the  years  1920  and  1921 
prepared  by  Mr.  Fugate  for  Mr.  McVea's  1921  annual 
report. 

It  should  be  noted  that  the  investigations  leading  to 
the  adoption  of  the  activated-sludge  process  for  Hous- 
ton and  the  designs  of  the  two  plants  were  made  by 
E.  E.  Sands,  city  engineer  of  Houston  before  Mr.  McVea 
assumed  that  office.    The  larger  or  north-side  plant  was 


^■•Easf  l/ne^  cify  property 


4Z''Concnh  sewtr  fnssei      '■■Shell  Road      'Bhwtrs       ''X'^if  pipe  bypasi 

jPreiiCi  ^il^gc  fanki 


nACHINUV  HOUSE 


POWER  HOUSE 

■S/5w:r5 Aeration     Tank  Settling  Tanks  ..r>.         Settling  Tanks  ^^ 

Section   C-D 


Section     A-B 


LAYOUT  AND  SECTIONS  OP  ACTIVATION,   SETTLING  AND    KK-AKRATING   TANKS.    POWER  HOUSE 

AND  DEWATEI  tNG  PLANT 


side  or  larger  plant  by  (1)  further  sedimentation,  (2) 
pressing  and  (3)  drying,  so  it  could  be  sold  after 
pulverizing  as  a  fertilizer  base.  Various  obstacles  de- 
layed completing  this  plant  and  putting  it  into  operation 
until  January,  1921,  and  during  1921  so  many  difficul- 
ties were  met  that  the  dewatering  plant,  although  run 
on  a  working-scale  basis,  was  not  operated  at  full  capac- 
ity. Besides  testing  the  presses,  conveyors  and  dryer 
on  a  working  scale,  the  1917  experiments  on  sludge 
conditioning  were  resumed  in  1921,  using  sulphuric  acid 
in  one  set  of  tests  and  sulphur  dioxide  and  steam  in 
another.  Final  conclusions  on  sludge  conditioning  not 
having  been  reached  at  the  close  of  1921  it  was  decided 
to  extend  the  experiments  into  1922.  (See  supplemen- 
tarj'  note  at  the  end  of  this  article  stating  that  on  July  8 
it  was  believed  that  the  dewatering  problem  had  been 
solved  and  that  the  dewatering  plant,  with  the  use  of 
sulphuric  dioxide  gas.  and  without  .steam,  and  with  a 
continuous  roller  press  would  go  into  continuous  full- 
time  operation.— Editor.)  Through  the  courtesy  of 
J.  C.  McVea,  city  engineer  of  Houston,  and  G.  L.  Fu- 


described  by  C.  L.  Williford,  an  assistant  engineer  of 
Houston,  in  Engineering  News-Record,  Feb.  8,  1917,  p. 
236;  a  staff  article  on  operating  experiments  based  on  a 
visit  to  Houston,  appeared  Dec.  11-18,  1919,  p.  1,103; 
and  a  reproduction  of  the  forms  used  for  records,  Jan. 
8,  1920,  p.  75. 

Houston  had  a  population  of  78,800  in  1910  and 
138,276  in  1920.  In  the  latter  year,  14,420  premises 
had  connections  with  the  sewers  and  there  were  about 
15,000  "box  closets,"  cesspools  and  small  septic  tanks. 
It  was  estimated  that  100,000  of  the  population  had 
sewer  connections.  Night  soil  collections  are  dumped 
into  the  sewers.  In  general,  the  sewers  are  on  the 
separate  plan,  with  storm-water  overflows  because  of 
illegal  roof  connections  and  manhole  perforations. 

Pumping  and  Preliminary  Treatment — The  sewage 
treated  at  each  plant  has  first  been  pumped  and  then 
passed  through  outfall  sewers.  Before  pumping  the 
sewage  flows  through  bar  screens  spaced  1  in.  in  the 
clear,  while  in  addition  that  going  to  the  north-side  or 
larger  plant  passes  through  a  grit  chamber  at  a     ve- 
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locity  of  23  ft. 
a  minute.  The 
screenings  in 
1921  averaged 
31  cu.ft.  per 
million  gal- 
lons of  sew- 
age at  the 
main  pumping 
plant  deliver- 
ing sewage  to 
the  north-side 
or  larger 
works  and  2.9 
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GENERAL  VIEW:     POWER  HOUSE  IN  DISTANCE  WITH  DEWATERING  PLANT  ABOVE  AND  BEYOND 


screenings  are  burned  in  a  garbage  incinerator  and  some 
are  used  for  filling  and  then  covered  with  ashes  from 
the  incinerator.  There  is  no  record  of  the  material 
removed  from  the  grit  chamber. 

The  Tivo  Works — Each  of  the  four  25-m.g.d.  units  of 
the  north-side  plant  consists  of  one  aerating  channel, 
18  X  280  ft.  in  plan  with  an  area  of  5,040  sq.ft.; 
10  settling  tanks,  10  ft.  x  18  ft.  10  in.  in  plan,  with 
combined  top  area  of  1,883  sq.ft.,  a  sloping  bottom,  and 
a  depth  of  22  ft.;  and  one  re-aerating  channel  9  x 
280  ft.,  with  an  area  of  2,520  sq.ft.  In  each  aerating 
unit  there  are  1,050  filtros  plates,  the  ratio  of  plate  to 
surface  area  being  1  to  7  and  the  depth  of  sewage  over 
the  plates  being  9.75  f ..  The  air  is  supplied  by  Sturte- 
vant  blowers,  which  have  a  volumetric  efficiency  of 
71  per  cent  under  best  conditions,  while  the  overall 
efficiency  of  motors  and  blowers  is  50.5  per  cent. 

Filtros  Plates:  Removing  Iron  Rust  and  Resetting  in 
Concrete. — The  filtros  plates  are  12  in.  sq.  and  14  in. 
thick,  grade  S,  General  Filtration  Co.  make.  Originally 
the  plates  were  set  in  cast-iron  holders,  secured  at  the 
north-side  or  larger  plant  with  sulphur  and  at  the 
other  plant  (built  later)  with  cement  grout.  Iron 
rust  from  these  holders  clogged  the  plates  so  badly 
after  a  few  months  use  that  an  average  of  only  1.3  cu.ft. 
per  minute  could  be  passed  through  each  plate  under  an 
operating  pressure  of  11.5  in.  of  mercury,  while  some 
of  the  plates  were  completely  clogged.    The  method  of 


removing  and  cleaning  these  plates  (smashing  and 
scrapping  the  cast-iron  holders ;  immersing  the  plates  in 
a  10  per  cent  solution  of  hydrochloric  acid;  re-setting 
them  with  cement  grout  in  conci-ete  holders)  was  de- 
scribed in  these  pages,  Dec.  11-18,  1919,  p.  1,003,  while 
the  work  at  the  larger  plant  was  in  progress,  but  the 
report  under  abstract  contains  more  complete  data. 
About  25  per  cent  of  the  filtros  plates  at  the  larger 
plant  were  ruined,  since,  being  set  in  sulphur,  it  was 
necessary  to  break  the  iron  to  get  the  plates  free.  At 
the  smaller  plant,  where  cement  grout  was  used  instead 
of  sulphur,  it  was  possible  to  chip  away  the  joints  by 
means  of  an  air  chipping  machine  and  only  1  per  cent  of 
the  plates  were  broken.  Plates  that  broke  into  only 
two  pieces  were  made  usable  again  by  sealing  the  break 
with  cement  grout.  The  plate  resetting,  including  the 
new  holders,  cost  $1,500  a  unit  at  each  plant.  Three  of 
the  four  units  at  the  lai-ger  and  one  of  the  two  units 
at  the  smaller  plant  have  had  the  plates  overhauled. 

Effect  of  Diist  on  Filtros  Plate — Although  the  con- 
crete holders  seem  to  have  virtually  stopped  rust-clog- 
ging (the  velocity  of  the  air  through  the  pipes  is  so 
low  that  it  carries  to  the  plates  very  little  of  the  rust 
which  forms  in  the  pipes)  there  is  still  apprehension 
as  to  the  filtros  plates  becoming  clogged.  In  fact,  local 
clogging  takes  place  and  causes  trouble,  as  the  following 
extract  from  the  report  shows: 

The  cleaned   plates  have   now   been    in   use    almost  two 
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years  and  show  much  more  clogginK  than  is  evident  from 
the  pressure  diagram  shown  on  the  operating  chart.  Ihis 
can  especially  be  noted  in  the  more  uneven  distribution 
of  air  over  the  tanks  and  the  length  of  time  required  to 
obtain  normal  pressure  after  power  has  been  off.  Consider- 
able power  trouble  has  been  experienced  in  the  past  six 
month.s;  during  the  month  of  September  (1921)  the  power 
was  off  nine  times.  Check  valves  are  not  provided  in  dis- 
charge lines,  consequently  when  power  is  cut  the  blower.s 
are  reversed  by  the  uneven  pressure,  thus  creating  a  partial 
vacuum  in  the  air  lines.  This  causes  sludge  to  settle  in 
a  compact  mass  over  the  plates'  and  creates  more  top  clog- 
ging  than  ordinary  sedimentation  would  create. 

It  is  proposed  to  install  check  valves  to  prevent  vacuum 
forming,  and  also  to  design  a  machine  to  grind  off  about 

1  in.  from  the  top  of  the  plates.  It  is  believed  that  this 
will  prolong  the  life  of  the  plates  at  least  one  year.  When 
it  becomes  necessary  to  replace  with  new  plates  the  air 
lines  should  be  thoroughly  cleaned  of  any  rust  and  an  air 
washer  installed. 

The  location  of  the  plant  is  such  that  a  minimum  amount 
of  dust  is  held  in  the  atmosphere.  The  air  before  reach- 
ing the  blowers  is  screened  through  8-oz.  duck  with  a  total 
area  of  750  sq.  ft.  Tests  show  that  this  does  not  remove 
small  particles  of  dust  and  is  effective  only  for  screening 
out  large  particles  and  insects  which  would  otherwise  be 
drawn  into  the  blowers  and  transmitted  to  the  air  distrib- 
uting system.  These  tests  were  run  by  inserting  canton 
flannel  discs  in  the  2-in.  supply  pipes.  The  discs  would 
become  so  badly  clogged  with  fine  matter  in  about  tvro 
weeks  that  the  air  supply  would  be  practically  cut  olT. 
The   dust  collected  was   high   in  carbon. 

One  plate  was  placed  in  an  individual  holder  and  used 
for  nine  months  in  one  of  the  aeration  tanks.  This  was 
removed,  carefully  dried,  and  broken.  A  dark  discolora- 
tion was  evident  for  about  one-fourth  the  distance  through 
the  plate  from  the  bottom  side,  similar  to  clogging  material 
caught  on  the  flannel  discs.  About  1  in.  on  the  top  showed 
considerable  clogging  from  sludge.  The  coarse  matter 
collected  in  the  holder  under  the  plate  weighed  4 J  gram.s, 
21   per  cent  of  which  was  volatile. 

The  general  operating  results  in  1920  and  1921  for 
the  north-side  or  larger  plant  are  shown  by  the  ac- 
companying diagram.  [The  smaller  plant,  Mr.  Fugate 
states,  has  given  good  results,  with  not  a  single  .sample 
of  effluent  showing  less  than  99  per  cent  relative  .stabil- 
ity, and  with  the  effluent  containing  more  dissolved 
oxygen  than  is  necessary  to  satisfy  the  five-day  bio- 
chemical demand.  The  volume  of  sewage  treated  is 
way  below  the  full  capacity  of  the  plant. — Editor.] 

Relative  Value  of  Chemical  An-alyses — Under  this 
head  the  report  says: 

The  composition  of  the  raw  sewage  with  an  increment 
of  increase  in  strength  is  fairly  constant  and  tests  need 
be  run  only  occasionally  as  a  check,  except  that  the  tests 
for  nitrogen  as  free  ammonia,  bio-chemical  oxygen  demand 
and  suspended  solids  should  be  run  each  day. 

The  test  for  free  ammonia  is  one  of  the  most  important 
tests  for  controlling  the  operation  of  the  plant.  The  free 
ammonia  of  the  effluent  varies  widely,  depending  upon 
the  sludge  condition.  If  the  sludge  is  in  the  best  condi- 
tion there  will  be  only  2  to  .5  p.p.m.  and  it  is  desirable 
to  keep  the  value  below  10  p.p.m.  There  are  also  rather 
sharp  changes  in  the  amount  of  free  ammonia  which  are 
without  explanation,  and  very  often  if  the  operation  is 
continued  in  exactly  the  same  manner,  the  ammonia  will 
come  back  to  a  low  value. 

The  test  for  nitrites  is  a  fairly  good  indication  of  the 
condition  of  the  effluent.  In  the  best  working  conditions 
the  nitrite  value  is  very  low.  The  test  is  easy  to  make 
and  may  be  taken  each  day  with  very  little  trouble. 

The  nitrate  test  is.  if  anything,  more  important  than 
the  free  ammonia  test.  It  has  been  noticed  that  in  the 
very  beat  condition  of  the  sludge  the  value  of  the  nitrate 
should  be  about  40  per  cent  of  the  value  of  the  free  am- 
monia in  the  raw.     It  is  desirable  to  keep  the  value  above 

2  p.p.m.  The  effluent  usually  has  good  stability  if  the 
value  of  the  nitrates  is  above  2  and  the  value  of  free  am- 
monia below  10. 

The  oxygen  consumed  test  is  not  considered  of  any  value 
in  the  operation  of  the  plant  and  will  be  discontinued  this 
year.  The  test  for  su.spended  solids  is  of  more  value  as 
a  matter  of  record   and   in    making  certain   computations. 


As  a  final  analysis  the  relative  stability  records  both  by 
the  methylene  blue  tests  and  the  bio-chemical  oxygen  de- 
mand tests  are  certainly  necessary  and  give  a  good  indica- 
tion for  the  final  object  in  the  operation  of  the  plant,  but 
are  of  little  value  in  control  operation  as  the  time  required 
is  too  great  for  immediate  results.  The  sludge  changes 
very  quickly  and  the  tests  for  free  ammonia  and  nitrates 
give  the  results  at  once  and  if  necessary  a  change  in  op- 
eration can  be  made. 

The  increase  in  the  strength  of  the  sewage  during 
the  past  two  years,  as  measured  by  suspended  solids, 
free  ammonia  and  by  bio-chemical  oxygen  demand,  and 
by  the  .screenings,  is  attributed  by  Mr.  Fugate  to  an 
increase  in  night  soil  collection  and  a  decrease  in  both 
per  capita  water  consumed  and  ground  water  infiltra- 
tion, the  latter  because  of  the  dry  year. 

Conatruction  and  Operating  Costs — The  cost  of  each 
activated-sludge  plant  not  including  land  or  the  $82,787 
paid  for  the  north-side  dewatering  equipment,  together 
with  a  summary  of  1921  operating  costs,  is  shown  by 
Table  I. 


TABLE    I.      CONSTRUCTION    .\ND     1921    OPERATING    COSTS    FOR 
HOUSTON    .\CTI\ATED    SLUDGE    PLANTS 


Const  rurtion  CoBt* 

Excavation 

General  pontraet.  .  . 

Cnine 

.Motor  and  blowers 

150-hp.  Diesel  engine. 
Slutlge  pump  and  motors. 
Wayne  oil  tank 

Concrete  fuel  oil  tank 

Well 

Elevated  steel  tank 

Water  pump  and  motor  .  . 
Kiltros  plates 
Miseellaneou.s 


Total 

I'jteineerinK  and  incidentals. 


N.)rth  Side     South  Side 


Grand  total. 


Co.qt  per  ni.R.d.  cap.: 

Without  engineering,  etc. 
With  engineering,  etc.. .  . 
Operating  cost  in  1921: 

Monthly  salaries 

Weekly  .salaries 

Power 

Svipplies  and  maintenance. . 


$25,822 

$6,361 

194.405 

87.789 

1.125 

1,125 

7.245 

6,199 

7.646 

526 

525 

86 

43 

1.200 

1,350 

1.917 

373 

6,439 

3,219 

82 

IB 

$244,576 

$108,919 

1 0.095* 

7,656* 

$254,671 

$116,575 

$24,475 

$21,784 

25,467* 

23.315* 

$6,938 

$5,297 

4,223 

2.172 

11,134 

2,535 

3,813 

366 

Total $26,108  $10,370 

Cost  per  m  g.  treated $  1 6  30  $  1 5  20 

*  From  the  article  id  Enoinefrinn  AVir,s-/?^cord,  Dec.  11-18,  1919,  p.  1003. 
based  on  notes  obtained  at  Houston,  the  preceding  November  by  a  member  of 
the  editorial  staff  of  that  Journal,  it  appears  that  the  construction  cost  figures 
include  no  allowances  for  50  acres  of  land  bought  by  the  city  at  the  north-eidc 
and  15  at  the  south-side  works,  of  which  only  some  three  acres  is  used  for  works 
purposes  in  each  case.  The  items  for  engineering  and  incidentals  have  been  taken 
from  the  article  named  above,  as  they  are  not  included  in  the  report  on  which 
this  article  is  based. 


Sludge  Lagooning — At  both  plants  the  sludge  has 
been  satisfactorily  lagooned,  without  creating  any 
nuisance,  Mr.  Fugate  states.  Deep  lagoons  have  been 
used  at  both  plants,  but  at  the  south-side  or  smaller 
plant  it  is  proposed  to  construct  and  try  three  shallow 
ones,  about  2  ft.  deep  and  an  acre  in  area  in  the  hope 
that  the  material  will  dry  "sufficiently  to  be  hauled  away 
by  farmers."  As  to  the  quantity  of  sludge  produced, 
Mr.  Fugate  states  that  measurements  have  not  been 
possible  (it  is  hoped  that  they  may  be  in  the  future). 
He  submits  the  following  estimate: 

By  taking  the  number  of  hours  the  sludge  pump  was 
run  in  November  and  Decen>ber,  1921,  using  an  estimated 
capacity  for  the  pump  and  the  average  moisture  in  the 
sludge,  and  checking  against  the  quantity  of  suspended 
solids  in  the  raw  sewage,  the  result  for  November  would 
indicate  a  digestion  of  .54.8  per  cent  and  for  December. 
48.6  per  cent.  Using  the  average  solids  in  suspension  for 
the  year  1921,  a  quantity  of  1,.518  lb.  of  10  per  cent  moisture 
sludge  per  million  gallons  sewage  is  derived.  However, 
it  is  believed  that  these  figures  should  be  used  with  cau- 
tion as  possibly  the  pump  rating  may  have  been  in  error 
due  to  changing  conditions  between  the  observations  from 
which  the  average  capacity  was  estimated. 


July 
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Per  Cent   Sludge  50 
30  nm.      '     40 

Sedimfn+ation      ^? 
10 


Total    Free  Air 
M  Cu,  Ft.  Day 


Ratio  Air.  Cu  Ft 
to  Gal.  Sewage 


ZS 


Air   Pressure 
Inches  Hj. 


10.7 
I0.( 
10.5 
10.4 
10.3 
lO.Z 
10. 


Free  Air    p?r 

Filtros  Plate 
Cu  Ft 


Re-aerating 
Period ,  Hrs. 


Aerati  n  q 
Perlool,  Krs. 


Total   Suspended  5°° 
SoHo(s,Raw        f^l 

200 


P.  P.  M. 


100 

Percent  Reduction     35 
Suspended  Solids     90 


Effluent 
Nitrates 
P  P.M. 


■di: 


Water  used  to  15 
Flush  Ni^ht  Soil.jQ 
Thousand   Gats.  40 

30 
20 


Azrafion- 


LABORATORY 


OPKRATIXG     RESULTS     BY    MONTHS     IX     1!12.1 

AND    1921    AT  HOUSTON   10-M.G.D. 

ACTIVATED-SLUDGE  PLANT 


The  amount  of  digestion  in  the  lagoons,  Mr.  Fugate 
thinks,  is  indicated  by  the  difference  in  the  volatile 
matter  of  the  fresh  and  the  lagooned  sludge,  as  shown 
by  Table  II.  The  character  of  the  lagoon  effluent  may 
be  judged  from  Table  III. 


TABLE   IL     ANALYSIS   OF   FRESH   ACTIVATED   SLUDGE   AND    OF 
SLUDGE  FROM  LAGOON  EDGE,  NOV.  26,  TO  DEC.  4.  1917 

■Fresh  Activated,    From  Lagoon  Edge, 
Per  Cent  Per  Cent 

VolatUe 70.12  55.42 

Fixed 29.89  44.58 

Fats  (etiier soluble, diy  basis) 9-28  9.51 

Ammonia  (dry  basis) 5-58  3.95 

Phosphonic  acid  (total,  PaOs) ^^45 '.29 

TABLE  III.   ANALYSIS  OF  SLUDGE  LAGOON  EFFLUENT,  DEC.  13,  1917 

P.  P.  M. 
Free  ammonia —  nitrogen..  nnS? 

Nitrites  —  nitrogen Sn  5n 

Nitrates  —  nitrogen iSnn 

Organic  —  nitrogen Innn 

Siispended  solidH,  volatile ,,}S, 

Suspended  solids,  6xed I°-U" 


Early  Tests  of  Sludge  Acidification — The  sludge  con- 
ditioning tests  to  be  described  later  were  preceded  in 
October,  1917,  by  tests  with  soda  ash,  sulphuric  acid  and 
heat,  "along  the  lines  of  the  so-called  flotation  process." 
Sludge  from  the  re-aeration  channel  was  settled  one 
hour  in  50-gal.  barrels,  the  supernatant  liquid  siphoned 
off,  the  settled  sludge  heated  to  the  desired  temperature 
in  galvanized-iron  tubs  over  an  open  fire,  and  soda  ash 
added  and  stirred  to  effect  a  complete  solution.  The 
sludge  was  then  transferred  to  a  barrel  fitted  with  a 
valve  at  the  bottom,  the  acid  added  with  stirring  and 
the  contents  allowed  to  separate  for  various  lengths  of 
time. 

In  this  process  (1)  the  acidification  of  the  soda  ash 
(sodium  carbonate)  frees  large  volumes  of  carbon  diox- 
ide which  are  entrained  in  the  sludge  and  reduce  its 
specific  gravity;  (2)  the  excess  of  acid  over  that  re- 
quired to  neutralize  the  soda  ash  produces  a  chemical 
and  physical  effect  upon  the  sludge.  The  soda  ash  used 
contained  58  per  cent  of  sodium  carbonate  and  the 
sulphuric  acid  had  a  specific  gravity  of  66  deg.  Be. 

The  tests  showed  that  the  best  results  were  obtained 
with  105  lb.  soda  ash  and  268  lb.  sulphuric  acid  per 
ton  of  dry  sludge  at  a  temperature  of  not  less  than 
45  deg.  (113  deg.  F.)  .  At  and  above  this  temperature 
the  acid  changed  "the  color  of  the  sludge  from  an  olive 
to  a  light  brown,  apparently  causing  it  to  floe  in  large 
aggregates,"  while  the  "water  separated  more  quickly 
than  from  the  untreated  sludge." 

Acidulation  increased  the  percentage  of  ether-sol- 
uble fats  from  12.91  to  14.19  and  of  nitrogen  from 
6.59  to  6.82.  "The  fats  obtained  were  liquid  and  dark 
brown,  in  appearance  like  crude  petroleum  or  heavy 
lubricating  oil,"  so  poor  a  product  as  to  make  fat 
recovery  by  this  method  not  feasible.  As  to  this  dehy- 
dration process  as  a  whole  it  was  concluded  that  it 
"would  not  be  successful,  but  may  have  .some  merit 
as  a  conditioner  before  some  other  final  method."  With 
chemicals  in  the  amounts  stated  just  above,  and  at  a 
price  of  $3.60  per  100  lb.  for  soda  ash  and  $22  per  ton 
for  sulphuric  acid,  the  soda  ash-sulphuric  acid-heat 
method  of  sludge  treatment  would  cost  $6.70  per  ton  of 
dried  sludge,  with  no  allowance  for  heat,  labor  and 
capital  charges. 

Sludge  Dewatering  Presses  and  Driers — Mr.  Fupate's 
de.scription  of  the  plant  installed  at  the  north-side  or 
larger  works  to  produce  a  commercially  marketable 
sludge,  the  difficulties  met  and  apparently  not  yet  wholly 
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overcome  in  operation,  and  the  tests  on  sludge  condi- 
tioning with  (1)  sulphuric  acid  and  (2)  sulphur  diox- 
ide gas  and  steam  is  given  in  full  below,  and  is 
supplemented  by  an  important  statement  written  by 
Mr.  Fugate  on  July  8,  all  as  follows:  [Side  heads  here 
and  elsewhere  inserted  by  the  editor.] 

Early  in  1918,  a  contract  was  entered  into  with  the 
Simplex  Ejector  Co.  of  Chicago  to  furnish  rams',  presses 
and  compressors,  and  with  the  Buckeye  Dryer  Co.,  Col- 
umbus, Ohio,  to  furnish  a  rotary  dryer,  conveyors  and 
elevators,  the  object  of  this  equipment  being  to  dehydrate 
the  sludge  to  a  moisture  content  of  not  over  10  per  cent, 
the  resulting  material  to  be  used  as  a  nitrogenous  base 
for  fertilizer.  Due  to  the  unsettled  conditions  brought 
about  by  the  war  and  the  period  immediately  following  its 
close,  the  entire  equipment  was  not  furnished  until  in 
December,  1920. 

F!fs<  Sta(/e:  Farther  Sedimentation  of  Sludge— In  this 
process  of  dehydrating  the  sludge,  the  first  stage  is  to 
pump  the  sludge  from  the  re-aerating  channel  to  three 
50,000-gal.  cypress  sedimentation  tanks  supported  by  a 
concrete  platform  about  16  ft.  above  the  surface  of  the 
ground,  the  maximum  head  against  which  the  pump  works 
being  50  ft.  This  pump  is  a  specially  designed  Worthing- 
ton,  5-in.  double  suction,  horizontal,  split  case,  bronze 
impeller  volute  pump,  500  gal.  per  minute  capacity,  direct- 
connected  wth  flexible  coupling  to  a  10-h.p.  General  Elec- 
tric 220-volt.  1,200-r.p.m.  motor,  set  on  an  extended  base. 

Considerable  trouble  has  been  experienced  with  the  stop- 
page of  this  pump  by  small  sticks,  matches  and  fibrous 
materials,  but  this  has  been  partly  overcome  by  inserting 
cutting  blades  in  the  casing  around  which  the  impellers 
revolve. 

The  sludge  as  it  comes  from  the  re-aeration  channel 
contains  99.6  per  cent  moisture.  This  is  reduced  by  sed- 
imentation in  the  cypress  tanks  to  98  to  99  per  cent,  de- 
pending upon  the  condition  of  the  sludge  and  time  settled. 
The  tanks  are  supplied  with  a  pipe  grid  aerator,  so  that 
sludge  can  be  aerated  during  the  pressing  time,  and  also 
with  piping  for  drawing  off  the  supernatant  liquid. 

Second  Stage:  Filter  Pressing — In  the  second  stage,  the 
settled  sludge  flows  by  gravity  to  two  500-gal.  Simplex 
rams,  or  ejectors,  where  a  varying  pressure  passes  the 
sludge  to  the  filter  press.  A  maximum  pressure  of  140 
lb.  has  been  used,  but  apparently  there  is  but  little  advan- 
tage gained  by  using  a  pressure  of  over  110  lb.  There 
are  two  Simplex  filter  presses,  each  having  120  33x3.3-in. 
center-feed  plates,  designed  for  cake  1  in.  thick.  The 
solids  are  retained  upon  the  filtei-  cloths,  while  the  filtrate 
is  returned  to  the  aeration  tanks.  The  air  pressure  for 
operating  the  press  is  furnished  by  two  Gardner  horizontal 
two-stage  8x4x6-in.  compressors,  maximum  pressure  250  lb., 
speed  300  r.p.m.,  belt-connected  to  a  20-hp.  slip  ring,  220- 
volt,  3-phase,  60-cycle  Ideal  motor,  speed  1,140  r.p.m.  After 
pressing  the  cake  is  dumped  upon  an  inclined  platform  and 
raked  into  a  storage  bin  fitted  with  twin-screw  conveyors; 
by  these  conveyors  it  is  delivered  to  the  feed  end  of  the  dryer 
where  the  third  stage  of  dehydration  takes  place. 

Third  Stage:  Heat  Drying,  Followed  by  Putveriziiig — 
The  dryer  is  a  Buckeye  type  A,  5  ft.  in  diameter  and 
40  ft.  long,  known  as  a  direct-indirect  heat  rotary  dryer. 
The  heat  is  produced  in  an  oil  burning  furnace  which 
is  fitted  with  a  relief  stack.  The  dryer  complete  has'  all 
necessary  elevating,  conveying  and  transmission  ma- 
chinery to  deliver  the  dried  sludge  from  the  dryer  to 
the  pulverizer,  storage  bins  and  railroad  cars.  A  con- 
veyor is  also  installed  to  pass  cake  that  is'  not  sufficiently 
dried  back  from  the  discharge  to  the  feed  end  for  re- 
drying.  The  best  results  are  obtained  usually  by  passing 
back  a  small  quantity  of  dried  material,  mixed  with  the 
wet,  thus  making  the  cake  handle  better  through  the 
conveyors  and  dryer.  The  vapors  are  exhausted  by  a 
No.  60  Garden  City  fan,  speed  430  r.p.m.  The  vapors 
pass  through  a  baffled  dust  chamber  fitted  with  a  water 
spray  condenser. 


A  line  shaft,  speed  300  r.p.m.,  driven  by  a  40-hp.  Gen- 
eial  Electric,  2,200-volt,  3-phase,  fiO-cycle  motor,  drives 
the  fan  for  the  vapor  chamber,  screens  and  all  elevating 
and  conveying  machinery,  alsb  the  fuel  oil  pump.  A 
counter  shaft  belted  to  the  dryer  and  a  Williams  Pulverizer 
is  driven  by  a  25-hp.,  2,200-volt,  3-phase,  60-cycle,  Allis- 
Chalmers    motor. 

The  construction  cost  of  the  dehydrating  plant  was: 
Building,  $22,980;  presses,  $29,945;  dryers,  $21,353;  tanks, 
$1,993;  motors,  $826;  railroad  spur,  $5,689;  total,  exclusive 
of  land,  $82,787. 

Operating  Problems  a>id  Conditioning  Experiments — 
In  January,  1921,  the  plant  was  put  into  operation.  At 
once  various  problems  began  to  arise,  and  instead  of  the 
process  being  simple  it  was  found  to  be  very  complex. 
With  no  precedent  for  a  guide,  the  decis'ion  was  reached 
to  operate  the  plant  on  large-scale  experiments  with  a 
small  crew  of  operators  and  not  attempt  the  full  operation 
until  the  trouble  was  found  and  remedied  if  possible. 

The  experiments  have  included  the  full  dehydration  of 
sludge  in  all  conditions  likely  to  be  encountered  in  or- 
dinary operation  of  the  plant.  The  conditioning  of  sludge 
by  acidification  with  sulphuric  acid  and  also  with  sulphur 
dioxide  gas  mixed  with  steam  has  been  tried  and  a  care- 
ful comparison  with  unconditioned  sludge  has  been  made. 

Filter  Cloth  Troiihlets — The  presses  as  received  from  the 
manufacturers  were  fitted  with  radial  ribs  in  the  cake 
chamber.  Drier  cake  could  be  obtained  with  these  ribs', 
but  the  wear  on  the  clothes  made  their  use  prohibitive. 
During  a  number  of  pressings  50  per  cent  of  the  cloths 
would  be  ruined  for  further  use,  even  with  first-run  cloths. 
Without  the  ribs  the  cloths  last  better  but  tear  around 
the  edges.  This  is  a  mechanical  fault  of  the  press  that 
has  not  been  overcome.  Most  of  the  pressings  have  been 
made  with  11-oz.  duck,  but  several  materials  have  been 
tried.  The  11-oz.  duck  gives  the  best  rate  of  filtration, 
but  hose  cloth  lasts  longer.  A  specially  imported  jute 
cloth  has  been  tried,  also  several  grades  of  burlap.  The 
life  of  these  is  greater  than  duck,  but  the  filtration  rate 
is  much  lower  and  the  sludge  adheres  in  larger  quan- 
tities, making  the  cloths  more  difficult  to  launder.  The 
cloths  are  most  important  in  pressing  and  one  of  the 
big  items  of  expens'e. 

Pressing  i-esults  ■with  unconditioned  sludge  have  varied 
between  wide  limits.  The  lowest  moisture  content  of  cake 
was  85  per  cent  and  time  of  pressing  31  hours.  The  aver- 
age of  all  pressings  is  shown  in  the  first  column  of  figures 
in   Table  IV. 

The  maximum  evaporation  made  in  any  one  run  was 
at  the  rate  of  1,751  lb.  of  water  per  hour  with  a  15.2  ratio 
of  water  to  oil  containing  19,000  B.t.u.  The  average  of 
the  three  highest  runs  was:  evaporation,  1,722  lb.  per 
hour;    ratio,    12.8. 

Sludge  Conditioned  with  Siilphi(ric  Acid — It  was  found 
that  by  adding  a  small  amount  of  acid  to  the  sludge  more 
water  could  be  removed  by  sedimentation,  pressing  time 
reduced,  and  a  better  cake  obtained.  In  the  early  experi- 
ments' it  was  thought  that  the  less  water  to  be  filtered 
the  less  time  would  be  required  for  a  pressing.  However, 
this  was  found  to  be  true  only  within  certain  limits.  Ex- 
periments to  determine  the  amount  of  acid  required  for 
the  minimum  moisture  with  one  to  three  hours  sedimenta- 
tion showed  that  with  0.01,  0.02,  0.03  and  0.04  of  acid 
the  corresponding  moistures  were  98.71,  97.96,  98.43  and 
98.72. 

In  practice  the  sludge  was  settled  in  the  50,000-gal. 
tanks  and  after  drawing  off  the  supernatant  liquid  the 
acid  was  added,  thoroughly  agitated,  and  pressing  begun 
immediately.  The  average  results  obtained  are  shown 
in  the  second  column  of  figures  in  Table  IV.  The  moisture 
could  not  be  reduced  in  the  large  tanks  as  low  as  in  the 
laboratory,  due  to  the  difficulty  of  removing  the  super- 
natant   liquid    as    efficiently    as    in    the    laboratory. 

This  shows  that  considerable  advantage  is  gained  in 
pressing  by  using  acid,  but  is  partly  lost  in  drying.  It 
has  been  observed  that  acidified  sludge  when  introduced 
into  the  dryer  has  a  marked  tendency  to  roll  up  in  balls 
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TABLE   IV.     PUr.t<SI.\G    UESULTS   .\T  THE  HmISToX    ACTIV.VTICI)- 

SLUDGEPUVNT  wrril  rNCOXDITIONED  \NI)  WITH  Co.N'nnioNEl) 

SLimCE 


Moisture  of  sludp:e,  % 

^loisture  nf  r.Hkr.  % 

Volume  of  .-iludRr  r(H]uired  to  press,  gal. . . . 
Cloths  broken  per  pressing,  no, , 
Av.  maximum  pressure,  lb. 
Av,  pressing  time,  hr.  jind  niin 
Av.  quantity  of  eake  per  press,  lb    , 
Cake  prtxlue«Hl  of  volinne  oi  press,  ''[  . 
Quantity  of  liriini  shulse  per  pressing,  lb.    . 
Ammonia  in  dried  sludge,  '(.... 
Sludge  lost  during  drying.  "(,...., 

Ratio  of  evaporation,  water  to  oil 

Evaporation  per  hour,  lb 

Volumetric  effieieiie.v  of  entire  process,  %** 

*  Using  0  01';  of  acid. 

t  Using  102  11).  of  svdv>hur  and  925  lb.  of  fuel  oil  per  pressing 

j  Sir.  Fugate  states  by  letter  that  the  number  of  runs  made  with  suljiluir 
dioxide  gas  and  .'(team  was  relativel.v  lo\\ — E  !jI't. 

**  Percentage  of  final  dried  sludge  to  the  theoretical  volumi-  that  should  be 
produced  per  press.  "Dried  sludge"  means  the  final  product  of  the  dewatering 
process. 

of  different  sizes,  ranging'  from  that  of  a  small  pea  to 
several  inches  in  diameter.  As  the  drying-  advances  the 
sludge  reacts  differently  according-  to  its  character.  It 
may  break  into  flaky  particles  or  form  small  balls  with 
a  hard,  smooth  surface.  The  latter  condition  i.s  found  to 
prevail  -with  a  sludge  of  a  relatively  large  fat  content, 
say  between  9  and  12i  per  cent.  The  untreated  sludge 
after  drying  contains  about  3.5  per  cent  of  fats. 

The  reason  for  better  dehydrating  qualities  of  raw  cake, 
as  compared  with  acidified  sludge  cake,  lies  ))robably  in  the 
fact  that  the  addition  of  sulphuric  acid  raises  the  fat 
content  of  the  cake,  and  that  the  coagulated  colloidal 
matter  gives  up  its  moisture  less  readily;  also  that  the 
presence  of  any  free  sulphuric  acid  with  its  low  volatility 
would  retard  the  drying  process. 

Advaiitdgef:  (Did  Disadrinitages  of  Acid  Conditioning — 
The  advantages  of  using  acid  are  in  the  lower  moisture 
content  of  the  cake,  less  time  to  press,  and  the  increased 
nitrogen  content;  also  the  cake  keeps  better  and  dries 
with  less  odor.  Odors,  however,  are  not  offensive  if  the 
cake   is   dried    immediately   after   pressing. 

The  disadvantages  are  the  lower  evaporation  ratio,  a 
greater  loss  in  drying,  the  drying  process  more  difficult 
to  control,  more  or  less  personal  danger  in  handling  the 
acid,  the  probable  deteriorating  effect  upon  the  plant, 
and  the  increased  fat  content.  About  10  per  cent  of  the 
dry  sludge  is  collected  as  dust  from  the  dust  room,  and 
this  amount  seems  to  be  the  same  with  either  uncon- 
ditioned or  conditioned   sludge. 

In  the  experiments  described,  the  acid  was  applied  to 
the  total  quantity  of  sludge  to  be  pressed.  A  period 
of  three   or  four  hours  would  elapse  from   the   beginning 


of  the  pressing  to  the  close,  during  the  latter  part  of 
which  the  sludge  had  a  tendency  to  become  alkaline. 
Equipment  is  being  installed  to  apply  the  acid  to  each 
charge  of  sludge  just  before  reaching  the  press  and  to 
use  the  hydrogen-ion  concentration  as  control.  It  is  be- 
lieved that  much  tetter  results  may  be  obtained  this 
way,  as  the  sludge  will  reach  the  filter  immediately  after 
being  acidified,  thus  doing  away  with  the  time  element 
in  pressing;  also  drying  immediately  after  pressing  may 
increase  the  drying  efficiency. 

Sludge  Conditioned  n'ith  Si(Ii)l,ni-  Dioxide  Gas  and 
Steam — In  co-operation  with  the  MacLachlan  Reduction 
Process  Co.  of  New  York  City,  experiments  have  been 
made  by  gassing  the  sludge  with  sulphur  dioxide  mixed 
with  steam  immediately  before  pressing,  (See  last  column 
of  Table   IV.  for  comparative  results.) 

Advantac/es  and  Disadvantages — The  disadvantages  of 
this  method  are:  The  bad  effects  of  the  sulphur  fumes 
upon  the  operators,  cost  of  oi!  used  for  producing  the 
steaiii,  and  the  low  rate  and  ratio  of  evaporation.  But 
there  seem  to  be  certain  advantages  and  it  is  expected  to 
continue  the  experiments  with  the  view  of  eliminating 
the  undesirable  features  mentioned.  Ba.sed  on  these  experi- 
ments, a  comparison  of  costs  of  the  different  methods  has 
been  made  showing  the  probable  cost  to  operate  the 
present  plant.  (See  Table  V.)  [The  figures  have  been 
combined  in  a  single  table  for  ease  of  comparison,  as  also 
some  of  the  other  figures  given  in  this  article. — Editor.] 

Sludge  Tests  in  1922:  Sulphur  Dioxide  Gas  Without 
Steam  and  Continuous  Roller  Press  Believed  to  Have 
Solved  Dewatering  Problem  and  Reduced  Pressing  Cost 
from  $40  to  $.5  per  Tun  of  Dry  Sludge— A  letter  from 
Mr.  Fugate,  dated  July  8,  contains  the  following  sig- 
nificant conclusions  as  to  the  results  of  the  1922  dewater- 
ing  tests. — Editor: 

The  experiments  with  sulphur  dioxide  gas,  which  we 
have  carried  into  1922,  are  giving-  most  promising  results. 
The  process,  which  has  been  developed  in  co-operation  with 
the  MacLachlan  Reduction  Process  Co.,  consists  of  gassing 
the  raw  sludge  without  the  use  of  steam,  the  gas  being 
transmitted  from  the  generator  by  a  positive  presser  blower, 
and  the  gassed  kludge  passing  through  a  continuous  roller 
press,  giving  to  date  a  cake  of  78  per  cent  uniform  moisture. 
The  operation  being  continuous,  there  is  no  laundering  of 
filter  cloths.  This  method  also  does  away  with  expensive 
delays  which  were  experienced  with  the  plate  filter  press. 
We  are  sure  that  we  can  produce  cake  of  78  per  cent  mois- 
ture for  about  $5  a  ton,  dry  basis,  thus  reducing  the  pressing 
costs  from  about  $40  to  $5  a  ton. 

We  now  feel  that  our  dewatering  plant  will  be  put  in 
continuous  full-time  operation  and  the  dewatering  problen: 
satisfactorily  solved,  and  hope  to  have  within  the  ncrt 
thirty  days  or  so  a  report  giving  complete  details. 


TABLE  V.     COMP.\RATIVE  COST  OF  DEHYDR.\TING  .\CTIV.\TED-SLUDGE  FROM  RE-AERATION  TANKS— (1)  RAW;  (2)  CONDITIONED  wn  H 
SULPHURIC  .-iCID;  (3)  CONDITIONED  WITH  SULPHUR  DIOXIDE  G.\S  AND  STEAM 

Sulphuric  Acid  Gas ■ 

With  Evaporation  Ratio  of  12  Sulphur   Dioxide  Gas  and   Stea.i 

Raw    Sludge— 422    Tons             706   Tons  Sludge                and  Rate  of  1,535  Lb.                 8 1 0  Tons  Sludge  600  Tons  :^i'm.s 

per  Year                                    per  Year                                    per    Hr  *                                    per  Yeart  per  5  earj 

Pressing          Drying               Pressing          Drying               Pressing          Drying               Pressing           Drymg  Pressmg  Drying 

Sunerintendence                            $4  45            $4  45                $2  70            $2.70                $150            $150                $2  35            $2  35  $3   15  $3.15 

Labor                   13  55               9  60                   8   10               8.90                   4.55               5.00                  10  20               7.80  1     20  12.95 

P^„c-                                                   3  70                1.45                    2  30                1,30                    1.25                  .70                    1   95                1.20  1   60  ,      1,50 

Frhereioths. ;  ::;:::::      Ho       ....         5.10       ..,,         2.85       ..,.         445       ....         6oc       .,.. 
^S?^^lSf^'?&;;;;      t.i'o  ?:«       ::::         '|       ::::         'l'       ■■     l..^..I^X,ori^.io^ 

Sulphuric  acid 8.50  ...  4.70  ....  ...  ^   .  j 

lue^'j-r 9:20  IKOO  5:16  li:60  10:05  I      SO  10.15 

Misceiianeo>«.;: ;::;:::::     _r26_ijo_85_85_4o_4o_6o_6o  Jl      _J1 

Totals $38.00  $25.90  $34   10  $24.75  $18.90  $12.70  **2-'?,,  ,li*"  '"'  '     '"mo  20*^*" 

Total  cost  per  ton $63.90  $58.85  $3.60  $64  30  $70.20 

Probable  wholesale  value...  12  60  16.80  16.60  ^80  '"  '"' 

Netcost sTio  ,42.05  14.80  47  50  53.40 

Net  cost,  retail  value $38.90  $33.85  $6.60  $39  30  ,,,..,  **^-. 

*  Individual  runs  produced  results  that  warrant  the  introduction  of  cost  figures  on  this  basis,    t  Assunung  dryer  can  be  for<-.-.l  to  I ,  I  -  .b.  evaporation  per  hour. 

AlUr^Sgu?et^''tKer^^^^^^^  arelx.sedont.hefollowingratespaidinl92lforsalaries,wap3andpoweratthepump^^^^^^ 

Operators,  $145  to  $160  per  month;  laborers,  $3.75  to  $4  per  8-hr.  day  (some  of  the  labor  estmiates  m  the  table  are  based  on  a  rate  of  «c.   per  hour. ,  po«er,    0.6c. 
per  kilowatt-hour. 


138 


ENGINEERING     N  E  W  S - R  E  C  O  R  D 


Vol.  89,  No.  4 


From  Job  and  Office 


Hints  That  Cut  Costs  and  Time 


Traveling  Bridge  Crane  Used  to  Handle 
Sewer  Construction  Materials 

By  J.  H.  McGinn 

Ditroit,  Mich. 

A  TRAVELING  bridge  crane  of  the  type  commonly 
used  in  machine  shops,  is  being  successfully  used 
for  handling  material  into  and  out  of  sewer  tunnel 
shafts  in  Detroit.  Mich.  Being  electrically  operated, 
there  is  with  this  e(iuipment  a  freedom  from  smoke  and 
noise  which  is  much  appreciated  by  residents  along  the 
work.  With  the  headframing  put  together,  for  quick 
dismantling,  the  outfit  is  also  ea.sy  to  shift  with  the 
frequent  changes  of  shaft  location  required  on  small 
sewers   with   short   drifts. 

The  headframe  centered  over  the  tunnel  shaft  is 
built  of  6  X  6-in.  timbers,  is  18  ft.  high  and  has  a 
span  of  10  ft.  between  rails.    The  bents  are  8  ft.  apart. 


For  Contractor  and  Average  Engineer 

It  also  easily  handles  all  material  from  the  ground  level 
to  the  shaft  bottom.  A  chain  fastened  to  the  trolley 
frame  is  hooked  into  rings  in  the  center  of  the  bottom 
edge  of  the  spoil  boxes  and  by  lowering  away  on  the 
hoist  motor  the  spoil  boxes  are  made  self-dumping. 
One  man  operates  the  crane  and  dumps  all  spoil  boxes. 
Ease  of  erection  and  dismantling  is  secured  by  means 
of  an  A-frame  of  8  x  8-in.  timbers,  22  ft.  high,  which 
fasten  alongside  of  four  of  the  uprights  of  the  crane 
frame  and  are  cross-braced  parallel  to  the  sides  of  the 
crane,  but  not  transversely,  and  have  a  head  piece  bolted 
on  top.  By  means  of  chain  falls  the  electric  trolley  is 
lifted  from  the  rails;  a  section  of  the  rails  and  sup- 
porting timbers  is  then  removed  and  the  trolley  is 
lowered  to  a  truck  for  moving. 

This  crane  equipment  was  developed  by  Raymond  A. 
Mercier,  Detroit,  Mich.,  on  whose  sewer  contracts  it 
has  been  in  successful  use  for  some  time. 


BRIDGE  CRANE  ON  SHAFT  HEADFRAME 

Each  upright  is  stiffened  with  a  6  x  6-in.  batter  timber 
i)P  '  1  ft.  6  in.  on  the  sill  and  mortised  in  at  the  top. 
Al  ,  i!)ts  are  mortised  and  bolted  together.  The  oper- 
ating platform  is  7  ft.  above  the  ground  sills.  The  rail 
<:r.-iS,ir-  are  held  by  scab  plates  and  supported  at  the 
I  ii,  r  bays  by  4  x  6-in.  knee  braces. 

'  ^y,  which  is  of  a  standard  design  built  by 
ti  L   Corp.,  Harvey,  111.,   is  equipped  with  two 

3-ph!»se,  60-cycle,  a.c.  General  Electric  motors.  The 
hoist  motor  has  a  lifting  speed  of  165  ft.  per  minute, 
and  the  horizontal  travel  speed  is  150  ft.  per  minute. 
B    '         "  controlled  and  operated  from  the  floor 

by  hains  attached  to  trolleys.    The  3-ton 

caps.  m    i.s    etiuipped    with    two    separate 

cable.  'iltaneously  on  the  drum,   giving  a 

direct  lift  and  eliminating  all  pulley  blocks. 

With  its  hoist  and  travel  motions  the  crane  takes 
the  dirt  from  the  b..M.  -n  of  the  .shaft  and  dumps  it  into 
trucks,  which   back  in   under  the  operator's   platform. 


Culvert  Form  Is  Made  of  Sand 

By  H.  K.  Palmer 

Engineer,  U.    S.   Indian   Irrigation   Service,  Los  Angeles.  Cal. 

IN  BUILDING  a  concrete-lined  ditch  on  the  Fort  In- 
dependence Indian  Reservation,  Cal.,  it  was  found 
necessary  to  cover  about  40  ft.  to  provide  a  passageway 
for  sheep.  The  ditch  has  a  bottom  width  of  18  in.,  is 
12  in.  deep  and  has  side  slopes  of  J:  1,  making  the  top 
width  30  in.  On  account  of  the  small  size  a  wood  form 
tor  the  cover  would  be  difficult  to  remove,  and  one  of 
sheet  metal  which  could  be  left  in  place  proved  too 
expensive,  on  account  of  the  high  cost  of  material  in 
this  out-of-the-way  location.  The  method  adopted  is 
shown  on  the  drawing. 

An  inverted  trough  made  of  two  1  x  6's  was  laid  in 
the  bottom  of  the  ditch,  but  raised  off  the  bottom  by 
means  of  1-in.  blocks  spaced  about  every  5  ft.  This 
was  covered  with  sand  to  near  the  top  of  the  ditch 
and  the  sand  was  compacted  and  shaped  to  form  the 
centering  for  an  arch.  A  sheet  of  building  paper  laid 
on  top  of  the  sand  pre- 
vented any  water  from 
washing  cement  out  of 
the  concrete,  and  com- 
pleted the  form. 

After  the  concrete  has 
set  the  sand  was  re- 
moved by  turning  a 
stream  of  water  through  the  inverted  trough.  The 
trough  being  raised  on  blocks  gave  the  water  a  chance 
to  undermine  the  sand  and  in  a  few  moments  to  carry 
all  of  it,  with  the  trough,  out  from  under  the  top.  The 
grade  of  the  ditch  was  about  2  per  cent  and  the  whole 
form  was  removed  in  four  minutes. 

In  another  instance  where  the  culvert  was  shorter  but 
the  ditch  had  a  much  smaller  grade  it  took  a  little 
longer,  but  every  time  it  has  been  tried  it  has  worked 
so  successfully  that  the  method  has  been  made  a  stand- 
ard for  building  bridges  or  culverts  across  small 
ditches. 


/  '.^^x^',  spacct^  5'c'fvc. 


SAND  FORM  FOR  SMALL 
DITCHES 
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High  Stockpiles  Built  Up  with  Heavy  Trucks 

By  H.  B.  Jay 

Superintendent  of  Construction.  Illinois  Division  o£  Hieliwavs 
Cobden,  111.  "11  ui  tugnwdjs. 

By  MEANS  of  portable  runways,  a  very  satisfactory 
method  of  stockpiling  road  materials  with  heavy 
trucks  was  devised  by  the  writer  and  is  in  use  south  of 
Carbondale,  111.,  on  day-labor  construction.  Runways  in 
10-ft.  units  are  used.  They  are  so  constructed  that  all 
are  interchangeable  and  are  of  such  weight  that  two 
men  can  handle  one  unit. 

Each  runway  unit  consists  of  two  4  x  4-in.  timbers 
laid  parallel  on  12-in.  centers  to  which  are  spiked  2  x 
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TRUCK  BUILDING  HIGH  STOCKPILE 

12  X  16-in.  planks,  the  ends  of  the  planks  being  flush 
with  the  4  x  4-in.  timbers.  On  top  of  these  planks,  at 
the  outside  edge  of  the  runway,  a  4  x  4-in.  timber  is 
bolted  to  act  as  a  guide  for  the  truck  wheels.  The  units 
are  fastened  end  to  end  by  means  of  il-in.  hooks  and 
eyes,  and  are  fastened  together  laterally  by  the  same 
method  except  that  these  hooks  are  of  a  length  to  give 
the  proper  gage  of  track. 

Care  must  be  taken  that  the  runways  are  supported 
in  their  entire  length  by  the  stockpile  material,  as  they 
are  not  designed  to  act  as  bridges.    They  are  easily 


TIMBER  TRACK  FOR  TRUCKS  PILING  CRUSHRD  .STONE 

and  quickly  assembled,  and  as  easily  taken  apart  and 
installed  at  a  different  stockpile.  By  them  crushed  stone 
Is  being  stocked  in  piles  100  ft.  long  and  15  ft.  high, 
and  the  piles  could  easily  be  made  higher  if  necessary. 
Even  though  the  weight  of  the  loaded  trucks  averages 
18,000  lb.,  no  difficulty  is  experienced  with  the  runways 
sliding,  tipping  up,  or  moving  out  of  line. 


Weed-Cutter  for  Canals  and  Lakes 

AN  ENGLISH  device  for  clearing  rushes,  water  lilies, 
il.  weeds  and  other  growth  from  drainage  and  irri- 
gation ditches,  rivers,  lakes  and  ornamental  waters  con- 
sists of  power-driven  cutters  operated  from  a  small 
motor  boat  of  12-in.  draft.  Each  cutter  consists  of 
a  steel  blade  V-shaped  in  plan  with  a  wavy  or  scalloped 
cutting  edge  and  having  the  apex  attached  to  a  long  rod. 
There  is  a  rod  on  each  side  of  the  boat,  as  shown  in 
the  accompanying  drawing,  the  upper  end  being  at- 
tached to  a  rocker  arm  and  also  to  a  link  on  a  lifting 
lever  by  which  the  cutter  is  raised  and  lowered  as 
desired.  The  rocker  mechanism  is  driven  from  the 
launch  engine  and  as  the  boat  moves  forward  the  cut- 
ters are  given  a  rapid  oscillating  motion,  so  that  they 
engage  the  weeds  at  high  velocity  and  strike  them 
with  a  diagonal  cut. 

In  shallow  water  the  cutters  trail  on  the  bottom, 
being  provided  with  spring  shoes  to  keep  them  out  of 
the  mud  and  to  guide  them  over  logs  or  other  obstruc- 
tions. In  deeper  water  they  are  set  usually  to  cut  at  a 
depth  of  4  to  6  ft.  It  is  stated  that  in  ordinary  service 
the  boat  will  clear  as  much  as  four  acres  in  an  hour. 
A  .'small  double  paddle  wheel  is  used  for  propulsion  as 


"Steering  wheet 


A',  whet/ 


Plan 


POWER  DRIVEN  WEEHi-CUTTER  ON  MOTOR  BOAT 

it  will  not  be  clogged  with  the  weeds.  This  wheel  ser'  e^ 
also  as  a  rudder,  being  carried  by  a  pivoted  fr-  !.• 
which  has  a  radial  movement  in  a  horizontal  p .  _. 
For  small  ditches,  a  rowboat  or  a  scow  pulled  b^.  tow 
lines  may  be  fitted  with  a  single  hand-power  gutter, 
the  oscillating  mechanism  of  which  is  operated  by  a 
crank  handle. 

This  weed-cutting  device  has  been  used  extensively 
in  England  and  also  in  India.  Egypt  and  Au.oiralia.  It 
is  built  by  the  Saundorson  Tractor  &  Imp'  .nen'  Co.. 
Bedford,  England. 


A  Record  in  Pile  Driving 

With  a  3,200-lb.  drop  hammer  and  r  crew  of  nine 
men,  the  W.  S.  Randle  &  Son  Co.  drove  138  pine  piles 
averaging  about  .51  ft.  in  length  in  10  hours,  in  Norfolk 
Harbor,  Virginia.  The  piles  were  hoisted  from  the 
water,  hauled  1,000  ft.  and  delivered  to  the  driver  as 
they  were  driven.  The  points  and  buta  had  not  been 
previously  made.  To  drive  this  number  of  piles,  amount- 
ing to  a  total  of  7,004  ft.,  or  1.32  miles,  of  timber,  neces- 
sitated the  handling  of  one  stick  every  4.3  minutes 
during  the  entire  ten  hours.  Thi;^  time  includes  that 
which  was  required  for  moving  the  driver. 


140 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  4 


A 


Concrete  Takes  Sand  Blast  Abrasion 
in  Bend  of  Ejector  Pipe 

4-in.  pipe  used  in  the  construction  of  the  Sacra- 
mento filtration  plant  for  blowing  sand  out  of  a 

tunnel  under  air 
pressure  of  80  lb. 
per  square  inch,  was 
subjected  to  exces- 
sive wear  at  bends. 
Steel  pipe  of  or- 
dinary thickness 
wore  out  in  about 
two  weeks.  After 
some  experiment  a 
patch  made  of  rich 
concrete  reinforced 
with  wire  mesh  was 
put  over  the  points 
where  wear  occurred, 
making  the  patch  of 
generous  proportions 
and  e.xtending  it  en- 
tirely around  the 
pipe,  as  showTi  in  the 
accompanying  illus- 
tration. When  the 
work  shut  down  this 
CONCRETE  PATCH  oUT\vK.\K.s  jjgnd  had  been  in 
STEEL  PIPE  service  for  a  month 

without     giving    any     outward     indication     of    wear. 


1^1 

^ 

p^ 

U^^  '^^^^^—^^^ 

l^^^^k   \     ^R 

Time  Saved  by  Arrangement  of  Time 
and  Pay-Roll  Forms 

By  W.  N.  Connor 

Aberthaw   Construction   Co.,   Bosston,   Mass. 

IN  CONSTRUCTION  accounting  all  forms  which  are 
used  together  should  be,  as  far  as  possible,  similarly 
ruled  and  of  the  same  size.  In  the  practice  of  the 
Aberthaw  Construction  Co.  the  timekeeper's  field  sheet 
on  which  the  men's  numbers  and  hours  are  shown  is 
ruled  and  numbered  identically  with  the  pay-roll  sheet. 
When  transferring  the  time  each  day  from  the  time- 
keeper's field  sheet  to  the  pay-roll  it  is  only  necessary 
o  place  them  so  that  the  lines  coincide,  and  then  copy 
t>e  time  from  the  right-hand  column  of  the  time  sheet 
to  the  adjacent  pay-roll  column. 

Another  help  is  to  have  the  employees'  numbers 
shown  on  the  extreme  right  of  the  pay-roll.  This 
expedites  paying  off  and  lessens  the  chances  of  error. 
The  pay  clerk  need  only  look  from  the  amount  column 
to  fhe  number  column — a  distance  of  less  than  three 
inches.  When  the  numbers  are  shown  on  the  extreme 
left,  which  is  usually  the  case,  and  the  amount  at  the 
extreme  right,  it  slows  up  the  paying  and  offers  a 
greater  I'.hance  of  error. 


Ventilators  for  Concrete  Reservoir  Roof 

When  waterproofing  is  applied  in  concrete  reser- 
voirs that  are  roofed  over  with  concrete,  difficulties  of 
the  work  are  greatly  increased  by  the  lack  of  ventilators 
to  provide  a  nu'  ri:  of  escape  for  the  dense  smoke  that 
arises  from  tar  <t  asphaltic  compounds.  According  to 
contractor.^  who  do  this  work,  means  for  quick  ven- 
tilation v.r,i,l,l  V,  i!ii,',.  'he  time  and  cost  of  waterproofing. 
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Hints  That  Cut  and  Time 

Worn-Out  Sheet  Asphalt  Pavement  Renewed 
by  Surface  Treatment 

By  R.  D.  Budd 

City  Engineer,  Petersburg,  Va. 

HAVING  had  considerable  success  in  the  treatment 
of  sand-clay  and  gravel  roads  with  liquid  asphalt 
by  building  up  from  year  to  year  an  asphalt  mat  sur- 
face an  inch  or  more  in  thickness,  which  has  withstood 
moderately  heavy  road  traffic,  it  occurred  to  us  that 
worn-out  sheet  asphalt  pavements  might  be  benefited 
by  such  treatment.  Inquiry  failed  to  disclose  where 
such  a  surface  treatment  had  been  tried  out  on  old 
sheet  asphalt  pavements,  and  replies  were  more  or  less 
skeptical  as  to  the  success  of  such  treatment  for  sheet 
asphalt.  It  was  decided,  however,  to  make  this  experi- 
ment, and  we  are  entirely  satisfied  with  the  results. 
The  street  which  was  treated  during  the  early  part  of 
1921  wBs  originally  constructed  in  1901.  Since  that 
time  it  has  continuously  been  subjected  to  a  very  heav>' 
traffic. 

The  material  applied  in  this  treatment  was  Texaco 
asphalt — with  the  following  physical  characteristics : 
Gravity,  Beaume,  16  to  19;  loss  after  heating  5  hours 
@  325°  F.,  25  per  cent;  asphaltic  content  of  100  pene- 
tration, 60  per  cent. 

Method  Employed — The  street  was  first  cleaned  and 
traffic  excluded.  The  asphalt  cement  was  heated  in  an 
open  kettle  to  a  temperature  from  105  to  115  deg.  F. 
and  applied  to  the  pavement  in  buckets  by  pouring 
and  spreading  with  brooms.  Drj'  sand  was  then  spread 
to  a  thickness  of  i  in.  and  the  pavement  rolled  with 
a  10-ton  roller  and  thrown  open  to  traffic. 

The  rolling,  we  now  believe,  is  unnecessary.  Only 
about  half  of  this  work  was  rolled,  and  there  is  no 
difference  in  the  appearance  of  the  two  types  of  work. 
The  first  street  was  covered  with  sand  dried  in  an 
asphalt  plant  and  applied  hot ;  the  balance  of  the  work 
was  covered  with  cold  sand  dried  in  the  sun.  We  can 
see  no  difference  between  the  work  covered  with  heated 
sand  and  that  dried  in  the  sun.  The  amount  of  asphalt 
applied  was  approximately  0.2  gal.  per  square  yard,  and 
was  all  that  could  be  held  on  the  sui-face  of  the  pave- 
ment without  running  into  the  gutters;  the  surplus  was 
broomed  ahead  on  the  untreated  work.  The  sand  used 
for  covering  the  work  was  retained  on  a  50-mesh 
screen,  passed  a  1-in.  mesh  screen,  and  had  been  washed 
free  of  organic  matter. 

The  w-ork  was  done  by  a  foreman  and  four  laborers, 
none  of  whom  had  any  experience  in  asphalt  construc- 
tion. The  cost  of  the  treatment  was  Tic.  per  yard 
for  labor  and  materials.  The  results  have  been  entirely 
satisfactory.  A  l-in.  wearing  surface  has  been  added 
to  the  thickness  of  the  pavemen*.  and  what  is  more 
important,  the  old  pavement  has  been  revivified  to  its 
former  elasticity.  By  occasional  treatments  we  believe 
that  we  can  maintain  this  street  in  its  pi-esent  condi- 
tion. 

Within  the  next  year  it  is  planned  to  surface- 
treat  about  25,000  yd.  of  sheet  asphalt  pavement 
substantially  as  outlined  above. 


July  27,  1922 
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For  Contractor  and  Average  Engineer 


How  to  Figure  Grade  Compensation 
for  Metric  Curves 

By  C.  K.  Conard 

Northport.  N.  Y. 

IN  THE  use  of  the  metric  system  on  railroad  work 
there  are  certain  formulas  that,  having  origin  in  the 
English  system,  may  cause  confusion.  We  are  prone 
to  use  "rule-of-thumb"  methods,  and  sometimes  fall  into 
error  through  failure  to  consider  the  origin  of  a  rule. 

Take,  for  instance,  curvature  compensation.  We  are 
so  accustomed  to  arriving  at  the  grade  correction  by 
multiplying  the  degree  of  curve  by  the  compensation 
constant,  0.03,  0.04  or  whatever  figure  has  been  decided 
on,  that  we  forget  that  the  underlying  principle  is  really 
to  give  to  each  degree  of  central  angle  the  allowance 
of  0.03  or  0.04  of  a  foot,  to  be  deducted  from  the  total 
rise  of  the  grade.  We  grow  to  think  of  the  compensa- 
tion as  a  rate  of  grade. 

Now  apply  this  rule  of  thumb  in  the  metric  system. 
The  first  inclination  is  to  multiply  the  degree  of  curve 
by  the  accustomed  compensation.  Twice  the  writer  has 
seen  this  tried.  The  first  time  he  had  to  wrestle  with 
the  obvious  error.  The  second  time  he  was  able  to 
laugh  at  the  other  fellow.  If  you  think  the  matter 
simple,  before  reading  further  work  out  the  proper  com- 
pensation for  a  5-deg.  metric  curve,  using  0.03  ft.  for 

TABLE  OF  GRADE  COMPENSATIONS  FOR  METRIC  CURVES 


For  0.03 

Ft.  Per  Deg. 

Compensations 

For  0.035  Ft.  Per  DeR. 

For  0  04  Ft.  Per  Deg. 

Use  0 

01  Meter 

Use  0. 

on  Meter 

Use  0. 

012  Meter 

DeR. 

Per   Deg 

Per  Deg. 

Per  Deg. 

Per  Deg. 

Per  Deg 

Per  Deg.  Of 

of 

of 

Of  Central 

Of 

Of  Central 

Of 

Central 

Curve 

Curve 

Angle 

Curve 

Angle 

Cunx 

Angle 

1 

0  05 

0  01 

0  055 

0  on 

0  06 

0  012 

2 

U  10 

0  02 

0  no 

0  022 

0  12 

0  024 

3 

0  15 

0  03 

0   165 

0.033 

0.18 

0  036 

4 

0.20 

0  04 

0  220 

0.044 

0.24 

0  048 

5 

0  25 

0.05 

0  275 

0.055 

0  30 

0  060 

b 

0  30 

0.06 

0  330 

0.066 

0.36 

0  072 

7 

0  35 

0.07 

0  385 

0  077 

0  42 

0  0£« 

8 

0  40 

0.08 

0  440 

0  088 

0.48 

0  09b 

9 

0  45 

0.09 

0  495 

0.099 

0.54 

0.  108 

10 

0,50 

0   10 

0   550 

0   110 

0.60 

0   120 

II 

0.55 

on 

0  605 

0  121 

0.66 

0.132 

12 

0  60 

0.12 

0.660 

0   132 

0.72 

0   144 

13 

0.65 

0   13 

0.715 

0   143 

0  78 

0  15b 

14 

0.70 

0.14 

0  770 

0.154 

0  84 

0   168 

15 

0,75 

0.15 

0  825 

0   165 

0.90 

0    180 

16 

0.80 

0.16 

0.880 

0.  176 

0.96 

0.192 

the  rate  of  compensation.  After  reducing  0.03  ft.  to 
the  metric  equivalent  you  vtay  remember  that  the  metric 
curve  has  five  times  as  many  degrees  of  central  angle, 
per  one  hundred  units  of  distance,  as  the  English  sys- 
tem.   Anyhow,  you  will  have  done  some  thinking. 

It  simmers  down  to  this: 

For  the  metric  system,  to  figure  a  compensated  rate 
of  grade,  multiply  the  degree  of  curve  by  five,  and  the 
product  by  the  metric  equivalent  of  the  compensation 
per  degree  of  central  angle,  and  deduct  the  result  from 
the  rate  of  grade  used  on  tangents.  Or,  G,  =  G  — 
(D  X  5  X  C"),  in  which^G,  equals  the  compensated  rate 
of  grade;  G  =  grade  on  tangents;  D  =  degree  of 
curve;  and  C  =  compensation  in  metric  .system,  per 
degree  of  central  angle. 

It  should  be  borne  in  mind  that  in  the  metric  system 
there  are  two  ways  of  referring  to  compensation.  This 
is  due  to  the  unfortunate  use  of  an  unwieldly   unit. 


The  extreme  length  of  a  hundred-meter  chain  having 
led  to  the  adoption  of  20  meters  as  the  chord  length 
in  figuring  degree  of  curve,  the  simplicity  of  the  metric 
system  fails.  In  speaking  of  compensation,  therefore, 
we  have  to  define  whether  the  compensation  is  per  de- 
gree of  curve,  or  per  degree  of  central  angle.  The 
former  is  of  course  five  times  the  latter.  It  is  almost 
as  awkward  as  the  Englishman's  method  of  referring  to 
grades  as  a  rise  of  one  in  sixty,  or  one  in  eighty,  etc. 
The  American  civil  engineer  does  not  often  realize  how 
fortunate  he  is,  with  his  decimal  system  that  allows  the 
office  use  of  a  .scale  one  unit  long,  and  the  field  use  of 
a  measure  one  hundred  times  this  unit. 

While  it  seems  an  unnecessary  refinement  to  use  many 
decimal  places  for  working  out  rates  of  grade,  there 
is  one  certain  advantage.  That  is  in  checking  up  long 
compensated  grades.  Instead  of  checking  each  grade, 
from  curve  point  to  curve  point  separately,  it  is  much 
shorter  to  work  out  the  total  rise  as  obtained  by  mul- 
tiplying the  total  distance  by  the  rate  of  grade  on 
tangents,  and  from  this  deduct  the  product  of  the  sum 
of  the  central  angles  of  the  curves,  multiplied  by  the 
compensation  per  degree.  The  remainder  gives  the 
difference  of  elevation  of  the  two  ends  of  the  grade. 

This  method  may  be  used  where  spirals  are  em- 
ployed by  making  the  compensation  extend  from  the 
down-hill  point  of  spiral  to  the  up-hill  end  of  the 
regular  curve.  That  is,  the  length  between  these  points 
equals  the  length  of  a  regular  curve  of  the  same  total 
central  angle. 

The  following  table  of  compensations  has  been  worked 
out  for  metric  curves,  giving  values  for  0.03,  0.035  and 
0.04  feet  per  degree.  These  are  the  rates  most  com- 
monly used.  The  metric  equivalents  of  these  rates  are 
sufficiently  close  for  practice. 


Job-Made  Tool  Controls  Truck  Door 
For  Spreading  Stone 

A  TOOL  made  of  two  oak  scantling,  a  piece  of  strap 
iron  and  a  few  spikes  is  used  successfully  in 
holding  truck  doors  open  the  proper  width  to  spread 
crushed  stone  or  gravel  for  road  construction  in 
Virginia.    As  indicated  by  the  sketch  the  strap  iron  is 


>^ >1 


Oakl"f4" 


6-0  


TOOI..  CONTROLS  TRUCK 
DOOR  OPE.NI.NG 


hooked  over  the  top  of  the  end  door  and  the  short  arm 
of  the  lever  bears  against  the  rear  side  ri  tiic-  door  so 
that  an  operator  on  the  long  arm  of  the  lever  can  hold 
the  door  open  at  any  width  desired. 

As  used  in  Virginia,  the  tool  is  handled  by  one  of  the 
stone  spreaders  and  it  is  stated  that  the  men,  usually 
negro  convicts,  become  very  skillful  in  it!»  use.  The 
sketch  and  description  have  been  fu'  •  'lod  by  Clement 
Tingley,  Blacksburg,  Va.,  Virgir.  .  :;ia1  e  Highway 
Commission. 
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Two  Hints  for  City  Surveying 

By  Hugh  C.  Mitchell 

Mathematician.    Division   of   Geodesy.    U.    S.   Coast  and 
Gcodutic  Survey,  Washington,  D.  C. 

TWO  interesting  detail.s  have  been  recently  devel- 
oped by  the  U.  S.  Coast  and  Geodetic  Survey  in 
running  a  line  of  precise  traverse  which  extended 
nearly  the  length  of  one  of  the  Middle  States.  Both 
of  these  developments  may  prove  of  value  to  the  engi- 
neer who  is  running  a  traverse  of  any  class  through 
city  streets.  One  is  the  satisfactory  use  on  city  streets 
of  a  piece  of  ordinary  adhesive  plaster  as  a  tape-end 

station.  The  plaster  is 
simply  attached  to  the 
smooth  pavement,  and  the 
tape  end  marked  thereon 
with  a  hard  pencil.  Such 
a  mark  will  remain  in 
place  several  days. 

The  other  development 
is  a  simple  tape  stretcher, 
which  permits  holding 
the  tape  close  to  the  ground.  It  was  designed  by  J. 
S.  Bilby  of  this  Bureau.  It  can  easily  be  constructed 
of  sheet  metal  of  ordinary  weight,  cut  and  bent  into 
shape  and  fitted  with  a  handle  held  in  place  by  a  bolt. 
The  accompanying  drawing  gives  a  better  idea  of  how 
to  construct  it  than  can  be  put  into  words,  and  its 
method  of  use  is  most  obvious. 


T.APE  sti^I';tciii:i: 


Batch-Box  Trains  Employed  for 
Winter  Stockpiling 

YEAR- AROUND  industrial  railway  operation  was 
successful  in  building,  in  1920-21,  an  11-mile  con- 
crete road  in  Palo  Alto  County,  Iowa.  About  28.000 
cu.yd.  of  pit-run  gravel  were  required  for  aggregate 
One-half  of  the  gravel  was  hauled  from  pit  to  mixer  for 
the  first  5 J  miles  of  road,  and  the  other  half  was  hauled 
from  pit  to  stockpile  and  then  from  stockpile  to  mixer 
for  the  second  5i  miles. 

At  the  pit,  as  is  illustrated,  a  cableway  dragline  placed 
the  gravel  in  a  pile  from  which  a  mechanical  loader  put 


LOADBK  CHARGED  BOXES  .\T  TIT 

it  into  batch  li|)Oxes  on  industrial  cars.     About  2  miles 
of  road  were  b^Jilt  in  1920,  the  hauling  of  aggregate  for 


FROM  JOB  AND  OFFICE 


Hints  That  Cut  Costs  and  Time 


this  section  being  direct  from  pit  to  mixer.  Then  paving 
was  shut  down  because  of  cold  weather.  During  the 
winter  the  material  for  the  stockpile  for  the  second  half 
of  the  road  was  excavated  at  the  pit,  loaded  into  batch 
boxes,  and  hauled  to  the  stockpile.  Here  the  material 
from  the  boxes  was  unloaded  by  a  traveling  crane  into 
a  pile  250  ft.  long,  115  ft.  wide  and  13  ft.  high,  con- 
taining about  14,000  cu.yd.  When  warm  weather  came 
in  1921,  pavement  laying  was  resumed,  the  hauling  of 
aggregates  being  again  direct  from  pit  to  paving  mixer. 

In  this  way  3^  miles  were  paved,  bringing  the  work  up 
to  the  stockpile.  Pit  operations  were  then  discontinued 
and  the  loader  and  industrial  railway  outfit  were  trans- 
ferred to  the  stockpile.  The  loader  started  at  one  corner 
of  the  pile  and  worked  along  the  115-ft.  face  cutting 
a  swath  22  ft.  wide  and  loading  directly  into  the  batch 
boxes.  Ten-car  trains  were  run  with  two  22-cu.ft. 
batches  per  car.  When  a  cut  along  the  face  was  com- 
pleted, the  industrial  truck  and  loader  were  moved  up 
and  the  loader  worked  back,  taking  out  another  22  ft. 

The  contractors  were  the  Brereton  &  Bauck  Co., 
Emmettsburg,  Iowa. 


Semi-Removable  Centers  for  Concrete 
Bridge  Arches 

By  Howard  G.  Peterson 

Assistant  Engineer,  Miami  Conservancy  District,  Dayton,   Ohio 

THE  necessity  of  keeping  falsework  under  the  com- 
pleted arches  until  all  seven  were  poured,  led  to  the 
design  of  semi-removable  centers  for  the  Black  Street 
Bridge  at  Hamilton,  Ohio.  The  plan  was  to  remove  the 
lagging,  stringers,  caps  and  the  batter  posts,  shortly 
after  the  concrete  had  set.  The  undisturbed  skeleton 
structure  which  remained  then  took  the  vertical  load 
from  the  green  arches  and  also  supported  the  spandrel 
walls  and  cantilever  sidewalks.  The  parts  which  were 
removed  were  reused  on  the  new  arches. 

The  arches  are  each  38  ft.  wide  and  93  ft.  c.  to.  c.  of 
piers.  Five  bents  supported  each  arch.  They  were 
placed  about  16  ft.  apart  to  permit  flood  waters  to  pass. 

A  deck  of  longitudinal  timber  was  placed  on  top  of  the 
bents  on  a  line  with  the  tops  of  the  piers.  This  deck 
helped  brace  the  bents  and  also  took  the  side  thrust 
Irom  the  uatter  posts.  Caps  were  placed  on  top  of  the 
deck,  one  over  each  bent,  which  supported  the  wedges 
for  the  vertical  posts  and  also  acted  as  heels  for  the 
liatter  posts.  The  vertical  posts  were  placed  4.5  ft.  on 
centers  and  extended  to  within  about  2  in.  of  the  in- 
trados  of  the  arch.  Pieces  of  lagging  were  placed  over 
them  and  provided  with  bolts  which  would  fasten  them 
to  the  arch  when  it  was  poured.  Their  purpose  was  to 
brace  the  posts  after  the  stringers  and  much  of  the 
')racin  '  had  bee  I'emoved.  A  strip  of  2  x  6-in.  lumber 
was  bol'  d  to  the  side  of  each  post;  these  strips  carried 
short  caps  between  the  posts  which  in  turn  carried  the 
stringers.  When  the  stringers  were  to  be  removed,  the 
strips  were  unfastened  and  sprung  out  of  plumb,  thus 
lowering  the  short  caps.  The  batter  posts  were  placed 
entirely  independently  of  the  vertical  posts  and  were 
provided  with  wedges  at   the  top.     The  stringers   and 
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lagging  were  placed  in  the  ordinary  way.     Only  three 
sets  of  the  removable  parts  were  used. 

The  bridge  was  built  by  the  Miami  Conservancy  Dis- 
trict for  the  city  of  Hamilton,  since  the  construction  of 
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CENTERS  FOR  BLACK  ST.  BRIDGE.  HAMILTON.  OHIO 

the  bridge  was  so  interlinked  with  the  channel  improve- 
ment that  the  district's  forces  which  were  on  the  site 
could  easily  handle  the  work  for  the  city.  The  false- 
work was  designed  by  the  writer  and  R.  M.  Reigel 
who  was  then  designing  engineer.  The  construction 
work  was  under  the  direction  of  C.  H.  Eiffert,  divi- 
sion engineer  and  William  Roush,  superintendent. 

Sand  and  Air  Dryers  for  Cement  Gun  Work 

In  the  construction  of  the  gunite  conduit  at  Tacoma, 
Wash.,  described  on  page  906,  June  1,  1922,  W.  A. 
Kunigk,  Superintendent  of  Waterworks,  found  it  nec- 
essary to  dry  the  sand  and  the  air  used  in  the  cement 
gun.    He  describes  the  devices  for  that  purpose  as  follows : 

The  sand-dryer  was  built  by  supporting  a  \s  in.  x  6  ft. 
X  10  ft.  plate  over  a  firebox  and  circulating  duct  built  into 
the  gi-ound  and  lined  with  1:3:6  concrete,  connecting  with 
a  10  in.  sheet-iron  stack.  For  fuel,  slabwood  in  4  ft.  lengths 
was  used.  The  screen  consisted  of  a  2  ft.  diameter  by  6  ft. 
long  steel  wire  drum  having  four  meshes  to  the  inch.  This 
drum  was  fastened  to  a  central  shaft  by  three  spider  frames 
with  the  shaft  supported  in  boxing  resting  on  a  wooden 
frame  in  a  slightly  inclined  position.  The  screen  was  oper- 
ated by  a  small  gas  engine  connected  to  the  screen  with  a 
belt  and  beveled  gear. 

On  some  previous  work  on  which  a  cement  gun  was  used 
by  the  water  department  during  extremely  wet  weather, 
considerable  trouble  developed  on  account  of  the  moist  air 
condensing  in  the  air  line  leading  to  the  gun.  This  con- 
densed water  would  get  in  the  bottom  of  the  gun  and  mix 
with  the  cement  and  sand  and  choke  up  the  feed  wheel  about 
every  half  hour,  thereby  stopping,  of  course,  all  operations. 
The  writer  came  to  the  conclusion  that  if  dry  air  could  be 
supplied  there  should  be  no  trouble  in  operating  the  gun 
regardless  of  weather  conditions.  An  air-dryer  was  there- 
fore made,  consisting  of  a  welded  tank  of  No.  12  gage  steel 
20  in.  in  diameter  and  4  ft.  6  in.  long  provided  at  each  end 
with  a  2J  in.  pipe  connection  and  at  the  bottom  with  a  i  m. 
pet-cock  and  a  hand  hole  on  top.  Near  the  outlet  end  a 
J  in.  mesh  screen  of  galvanized  iron  had  teen  inserted 
before  welding  this  end.  This  tank  was  filled  through  the 
hand  hole  with  coke  and  then  out  into  the  air  feed  line  near 
the  cement  gun  with  the  pet-cock  left  slightly  open  for  the 
purpose  of  blowing  off  the  accumulating  water.  No  trouble 
has  been  experienced  by  the  writer  in  using  the  cement  gun 
in  wet  weather  wherever  this  simnle  device  was  used.  1  he 
reduction  in  air  pressure  from  use  of  the  dryer  was  negligible. 


The  Length  of  Columns 

By  David  C.  Coyle 

Gunvald  Aus  Co.,  Consulting  Engineers,  New  Yo-fk  City 

WHEN  two  columns  more  than  one  story  high 
stand  separated  from  other  framework  in  a  build- 
ing, the  question  of  their  effective  length  is  sometimes 
solved  in  a  more  casual  way  than  the  situation  war- 
rants. Every  engineer  realizes  that  they  may  possibly 
fail  together  instead  of  bracing  each  other,  and  the 
fact  is  generally  recognized  that  if  they  are  only 
.ioined  by  light  members,  such  as  a  6-in.  I-beam  or  a 
pair  of  angles,  these  members  will  have  practically 
no  effect  in  shortening  the  column  length.  It  is  not 
alv/ays  so  obvious,  however,  that  a  stiff  brace,  say  a 
10-in.  I-beam  with  top  and  bottom  connections,  may 
be  of  no  value;  and  that  several  such  braces  may  pro- 
duce less  stiffening  effect  than  is  expected. 

Sketch  A  in  the  drawing  herewith  shows  the  action 
of  a  pair  of  columns  with  a  brace  between  them  at 
mid-height.  In  the  absence  of  any  force  capable 
of  holding  the  mid-point  against  lateral  displacement, 
it  i.s  evident  that  the  columns  can  fail  together  without 
deforming  the  brace  in  any  way,  and  consequently 
without  bringing  it  into  action.  Of  course,  if  the  two 
columns,  on  account  of  initial  bending,  tend  to  buckle 
in  opposite  directions,  the  brace  will  be  of  use;  but 
such  a  condition  is  entirely  a  matter  of  chance.  Where 
there  is  a  curtain  wall,  or  a  floor  connected  to  other 
framing,  built  in  place  before  these  columns  get  their 
load,  they  may  stand  as  solidly  as  if  they  were  properly 
braced;  but  the  fact  remains  that  this  construction 
leaves  more  to  the  element  of  luck  than  good  practice 
usually  requires. 

Sketches  B  and  C  show  the  effect  of  two  stiff 
braces.  If  the  tops  of  the  columns  are  secure  against 
lateral  motion,  the  length  of  each  column  may  be 
taken  as  practically  equal  to  thirds  of  the  total,  or 
the  distance  between  any  two  alternate  braces.  Inci- 
dentally, it  may  be  noted  that  a  single  brace,  if  not  placed 
at  mid-height,  would  neces- 
sarily have  some  effect  in 
stiffening  the  columns, 
since  they  could  not  fail 
together  (as  at  A)  without 
bending  the  ends  of  the 
brace ;  also,  the  actual  depth 
of  any  brace  is  of  course 
subtracted  from  the  effec- 
tive height  of  the  columns. 

But  it  is  not  justifiable  to  put  one  brace  at  thf 
point  and  takei  Ih  as  the  effective  height,  for  f ...  i 
shows  that  the  second  brace  has  a  necessaijy  part  to 
play  in  keeping  the  top  section  straight. 

A    possible   mode   of   failure   with   three     ■ 
shown  at  D,  which  indicates  that  the  colu         ' 
may  be  greater  than  the  distance  between  tv 
braces.     The  natural  conclusion  seems  to 
situation  of  this  kind  one  must  either 
external  means   of   lateral  stiffening,   o 
bracing,  or  figure  the  column  length  as     . 
two-thirds  the  total   height.     For  even   tb 
case  D,  very  little  actual  column  bending  may  get  past 
a  given  brace,  the  lateral  displacement  may  be  such  as 
to  throw  an  extra  load  on  one  colurp  i.  tending  to  in- 
crease with   increasing  deflection,  and    thus  acting  to 
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produce  an  effect  similar  to  that  due  to  a  greater  length. 

The  same  reasoning  applies  to  another  case,  that  of 
two  angles  acting  as  a  compre.ssion  member  in  a  truss. 
It  is  often  necessary  to  insert  washers  and  tack-rivets 
to  prevent  such  a  strut  being  weaker  in  detail  than  as 
a  whole.  A  single  washer  halfway  between  the  gussets 
will  have  no  efTect  whatever.  It  is  even  possible  for  a 
case  such  as  that  of  .sketch  D  to  arise,  in  which,  without 
shearing  any  of  the  tack  rivets,  a  larger  buckle  can 
occur  in  the  middle  than  would  be  due  to  a  length 
equal  to  the  distance  between  alternate  tack-rivets. 
This  fact  may  help  to  account  for  an  occasional  failure 
otherwise  inexplicable.  Ordinarily,  of  course,  the 
safety  factor  covers  a  multitude  of  theoretical  sins. 
The  theory  does,  however,  indicate  the  desirability  of 
in.serting  enough  tack-rivets  so  that  the  detail  length 
between"  alternate  rivets  shall  be  markedly  less  in 
proportion  to  radius  of  gyration  than  that  of  the  mem- 
ber as  a  whole 

Where  compression  members  are  battened  the  situa- 
tion may  be  even  worse,  because  of  the  longer  lever 
arms  and  greater  possibility  of  lost  motion.  The 
theory  indicates  the  comparative  value  of  latticing  or 
else  of  unusually  close  battening,  where  members  are 
to  take  compression.  Tests  made  by  the  American 
Railway  Engineering  Association  in  1917  bear  out  this 
theory.  Their  report,  dated  February,  1918,  states, 
"v.here   distance  center  to  center   of  outer  rivets   on 

adjacent  battens  is  fixed  so  that  the  ^  distance  for 
the  individual  channel  is  about  the  same  as  for  the 
column  as  a  whole,  the  column 
is  weaker  than  when  this  dis- 
tance is  reduced.  In  all  cases 
columns  with  battens  failed  at 
an  ultimate  strength  of  6,000 
to  9,000  lb.  per  .sq.in.  less  than 
columns  with  lacing."  Their 
conclusion  is  that  "columns 
with  batten  plates  do  not  de- 
velop the  strength  of  the  sec- 
tion and  should  not  be  used." 
No  attempt  is  made  here  to 
treat  these  factors  analytically, 
af.  the  results  of  a  careful 
analysis  might  easily  be 
masked  completely  by  some  in- 
accuracy of  shop  work  or,  in 
the  case  of  light  members,  by 
some  hardly  noticeable  defect 
di!r  to  injury  in  handling.  It 
secrns  reasonable  to  say,  how- 
ever, that  the  long-suffering 
safety  factor  ought  not  to  be 

oblip'ed  to  carry  any  other  load  than  that  due  to  such 
3'  eaknesses.     The  nominal  character  of  the 

f!  :;,'s  and  column  formulas  required  by  law,  as 

well  as  the  cost  factors  involved,  will  render  it  absurd  to 
go  too  deeply  into  mathematics  in  a  discussion  of  this 
kind,  but  it  doe.s  not  follow  that  no  consideration  at  all  is 
necessary  in  such  cases  as  those  mentioned  above.  The 
means  commonly  used  for  reducing  the  length  of  com- 
pression members  require  very  careful  scrutiny,  or  it 
may  easily  happen  that  such  members  will  be  in  reality 
twice  or  three  times  as  long  as  they  actually  appear 
to  be. 


I 


FROM  JOB  AND  OFFICE 

Hints  That  Cut  and  Time 

Underwater  Concrete  Laid  by 
Unique  System 

N   THE  construction  of  the  Jackson  Street  bridge, 

Victoria,  B.  C. — a  combined  railway  and  highway 
bridge  across  the  inner  harbor  built  by  the  City  of 
Victoria  with  the  help  of  the  Canadian  Pacific  Ry.  and 
the  provincial  government — the  method  used  for  under- 
water concreting  was  entirely  new.  The  .system  was 
devised  by  F.  M.  Preston,  city  engineer  of  Victoria. 
Mr.  Preston  has  applied  for  U.  S.  patents  for  his  de- 
vice, the  Preston   "Underwater  Concrete  Bucket." 

As  described  in  Conrrefe  and  Constructional  Engi- 
neering, London,  the  principle  involved  in  this  new 
manner  of  underwater  concreting  is  the  depositing  of 
concrete  from  a  watertight  bucket  by  displacement  of 
air   instead  of  water. 

As  shown  in  the  accompanying  sketch,  concreting  by 
this  method  is  done  in  this  particular  instance  from 
the  top  of  the  pier  caisson.  The  concreting  equipment 
is  mounted  on  a  decking  which  supports  a  more  or  less 
simple  frame  containing  the  concrete  hopper.  Motive 
power  is  supplied  by  a  three-drum  hoist.  The  sliding 
leads  extend  down  into  the  water  the  required  distance 
and  in  these  leads  the  bucket  operates. 

The  bucket  used  in  the  construction  of  the  Victoria 
bridg     held  1  yd.     It  received  its  charge  of  concrete  in 
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its  upper  position,  the  doors  were  then  closed  and  the 
bucket  lowered  to  its  correct  position  under  the  water. 
An  internal  air  pressure  sufficient  to  balance  the  water 
pressure  on  the  outside  was  maintained,  the  lower  door 
released  from  the  surface  and  the  contents  then  dis- 
charged and  the  operation  repeated.  The  work  was 
carried  out  continuously  until  completed. 

The  actual  entire  labor  cost  of  mixing  and  placing 
was  approximately  $1.50  per  cu.yd.  Water  was  after- 
ward pumped  out  from  the  caissons  with  no  difficulty 
and  the  concrete  found  to  be  of  excellent  quality  after 
removing  from  3  to  18  in.  of  laitance. 
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A  Wrongly  Braced  Guy-Pole  and 
Other  "Practical"  Errors 

By  Charles  S.  Stewart 

Milwaukee,  Wis. 

NO    DOUBT   the   man  who   designed  the   guy-post 
reinforcing  shown  by  the  accompanying  view  con- 
sidered   that   what    would    strengthen    a   simple    beam 

would  also  stiffen  a 
cantilever.  While  it 
is  true  that  the  truss 
will  reduce  the  deflec- 
tion of  the  guy  post 
any  slight  gain  in  that 
direction  is  nullified 
by  the  deep  notching 
of  the  base  to  allow 
for  setting  in  four 
vertical  bars  and  the 
hezvy  band  for  anchor- 
ing the  lower  end  of 
the  truss  rod.  This  is 
one  of  a  number  of 
similar  installations 
in  the  system  of  a 
large  public -service 
corporation. 

Perhaps  other  read- 
ers of  Engineering 
Neios  -  Record}  have 
seen  examples  of  con- 
struction of  as  low 
efficiency  as  this,  but 
as  a  rule  these  cases 
are  not  exposed  to 
public  view.  I  once  saw  a  foreman  who  insisted  on 
placing  tension  reinforcement  in  the  top  of  a  concrete 
slab  to  avoid  bending  the  bars  on  account  of  transverse 
beams.  He  argued  that  the  bars  were  as  stiff  in  che  top 
of  the  concrete  as  in  the  bottom ;  also  that  the  slab  was 
only  a  cover  for  a  coal  bunker  and  would  never  be 
loaded.  When  I  saw  it  next  the  slab  was  carrying  a 
load  of  fire  brick  piled  three  feet  high. 

The  young  engineer  on  construction  work  has  fre- 
quent opportunity  to  see  the  difference  between  theory 
as  worked  out  in  the  engineering  office  and  practice  as 
carried  out  by  the  so-called  "practical"  man  in  the  field. 
If  he  offers  a  suggestion  or  remarks  about  these  incon- 
sistencies, he  is  likely  to  be  told  that  these  matters  are 
not  in  books  but  must  be  learned  from  experience. 

After  a  building  is  erected  alterations  are  often 
made,  and  sometimes  large  additional  loads  are  applied 
without  regard  to  the  original  design.  I  have  seen 
eases  where  kneebraces  and  even  main  members  of  roof 
trusses  have  been  removed.  However,  due  perhaps 
partly  to  calculated  loads  being  larger  than  actual  loads, 
the  structure  did  not  collapse.  But  sometimes  a 
structure  fails  under  stresses  due  to  construction  loads, 
and  loss  of  life  ensues.  More  often,  probably,  the  error 
is  in  the  other  direction  and  results  only  in  a  waste  of 
money,  as  in  the  case  of  the  guy  post. 
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INEFFECTIVE    TRUSSING 


JETTING  into  place  about  4,000  reinforced-concrete 
piles  that  form  the  foundation  for  the  reinforced- 
concrete  boardwalk  being  constructed  along  the  Coney 
Island  beach.  New  York,  necessitated  the  use  of  the 
most  expeditious  method  of  doing  the  work.  The  ex- 
treme depth  of  the  sand  at  this  location  makes 
jetting  a  relatively  simple  matter.  In  jetting  the  piles 
approximate  line  and  grade  was  furnished  by  a  heavy 
timber  resting  upon  two  short  wooden  piles  driven  into 
place  ahead  of  each  concrete  pile  bent.  This  timber, 
which  was  ordinarily  12  x  12  in.  was  placed  on  the  short 
piles  so  that  its  outer  face  was  plumb  and  set  back 
from  the  center  line  of  the  concrete  pile  bent  half  the 
width  of  the  piles. 

Blocks  were  spiked  to  the  side  of  the  timber  to  serve 
as  guides  to  the  pile  and  to  insure  proper  alignment. 


JlOTTlXCi    INTO    PLACE    HlCINl''(JUl'EI3-l'ONfiiETE    PILE 

Heavy  iron  dogs  were  used  to  clamp  the  timber  to  the 
piles  and  additional  braces  were  usually  used.  By  means 
of  a  level  the  relation  of  the  upper  surface  of  the  timber 
to  the  grade  of  the  pile  was  established.  The  proper 
distance  was  marked  off  on  the  concrete  pile  so  that 
when  the  mark  coincided  with  the  top  surface  of  the 
timber  the  pile  was  at  the  proper  grade. 

In  jetting,  the  piles  were  set  flush  against  the  face 
of  the  timber,  and  the  pile  lowered  between  the  blocks 
that  serve  as  guides.  By  this  method  there  was  no 
difficulty  in  setting  piles  within  an  inch  or  so  of  the 
proper  grade  and  within  close  to  a  half-inch  of  the 
proper  line. 
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Underpinning  Lincoln  Memorial,  Terrace  and  Approaches 

Spread  Footings  Which  Settled  with  Subsidence  of  Surrounding  Fill  Replaced  by  Concrete  Piers  Built 
in  Open  Sheeted  Pits  Carried  Down  to  Bed  Rock — Steel  Supporting  Girder  System  Under  Approaches 


By  D.  L.  Weart 

Major,  Corps  ot  Engineers,  U.  S.  A., 

Assistant  to  Executive  Officer,  Lincoln  Memorial  Commission, 

Wasliington 


LOCATED  on  filled  ground  in  what  was  oi'iginally  a 
^shallow  bay  or  arm  of  the  Potomac  River,  the 
Lincoln  Memorial  was  originally  planned  to  be  sup- 
ported by  cylinder  piers  sunk  to  rock,  a  depth  of  50  to 
65  ft.  Subsequent  loading  tests  on  the  subsoil  of 
the  fill  gave  such  satisfactory  results  that  it  was 
considered  permissible  to  found  the  terrace  wall  and 
approaches,  accessory  to  the  main  building,  on  spread 
footings.  The  construction  was  carried  out  accord- 
ingly, the  main  building  being  founded  on  cylinders 
driven  to  rock  while  the  au.xiliary  structures  were 
placed  on  spread  footings.  Even  during  the  course  of 
construction  of  the  approach  and  terrace  wall,  how- 
ever, settlement  of  larger  amount  than  expected  was 
observed,  and  ultimately  the  masonry  work  of  these 
portions  became  cracked  and  displaced.  As  the  settle- 
ment continued,  a  restudy  of  the  problem  led  to  the 
conclusion  that  it  would  be  necessary  to  underpin  all 
the  spread  footings  by  foundations  carried  to  rock. 
This  underpinning,  described  in  the  following,  has  just 
been  completed,  and  the  finished  structure,  as  formally 
inaugurated  on  Decoration  Day,  rests  on  rock  founda- 
tion throughout.  The  foundation  work  for  the  main 
structure  was  described  in  Engineering  Neivs,  May  7, 
1914,  p.  1019  and  March  2.3,  1916,  p.  5.58. 

Conditions  at  Site — Filling  of  the  bay  or  marsh  at 
the  present  site  of  the  Lincoln  Memorial  began  in  1882, 
and  up  to  1900  about  4  ft.  of  hydraulic  fill  had  been 
placed.  The  remainder  of  the  fill  to  the  present  grade, 
about  3  ft.,  was  placed  in  1908.  A  typical  boring  on 
the  site  shows: 

El.  +16  to  -t-12,  sandy  soil 

+12  to  +  4,  sand  and  marsh  sand 
+  4  to  — 10,  sand  and  gravel 
— 10  to  — 36,  marsh  sand 
—36  to  — 38,  rotten  rock 
— 37  down,  blue  gneis.s 

Several  tests  were  made  in  1913  to  determine  the 
bearing  power  of  the  soil.    In  these  tests  loads  of  3,500 


to  4,500  lb.  per  square  foot  wei-e  applied.  The  settle- 
ment amounted  to  8  in.  in  four  months,  with  no  settle- 
ment during  the  following  two  months.  Later  load 
tests,  made  in  1917,  confirmed  these  results. 

Foundations  of  Main  Building — The  memorial  build- 
ing is  a  structure  of  pure  Grecian  architecture,  similar  in 
design  to  the  Parthenon.  It  is  201  ft.  10  in.  long  by 
132  ft.  wide  at  the  outside  of  the  bottom  step  of  the 
stylobate  course,  or  181  ft.  by  111  ft.  2  in.  along  a  line 
running  through  the  center  of  the  columns  of  the 
colonnade,  and  is  57  ft.  high  from  the  floor  of  the  hall 
to  the  bronze  beams  of  the  ceiling.     It  is  largely  built 
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FIG.  3.     TERRACE  UNDERPINNING  IN  CROSS-SECTION 

of  marble  and  granite,  and  thus  is  an  unusually  heavy- 
structure. 

The  foundations  consist  of  two  separate  portions: 
The  portion  below  the  original  level  of  the  ground, 
known  as  the  subfoundation,  and  above  this  level  an 
upper  foundation  consisting  of  concrete  columns  about 
45  ft.  high  connected  at  the  top  by  arches  poured  in- 
tegrally with  them. 

The  subfoundation  consists  of  122  concrete  piers 
formed  in  steel  cylinders  driven  to  rock,  ranging  from 
49  to  65  ft.  long  and  from  3  ft.  6  in.  to  4  ft.  2  in. 
in  diameter.  The  steel  shells  were  sunk  to  refusal  by 
heavy  weighting,  assisted  by  water  jetting;  the  eai-th 
was  then  removed  from  the  interior  of  each  cylinder, 
the  bed  rock  was  excavated  2  ft.,  and  the  entire  shaft 
was  filled  with  concrete  reinforced  with  twelve  1-in. 
square  twisted  bars  set  vertically  around  the  periphery. 
At  the  ground  level  the  tops  of  the  cylinders  were 
splayed  out  to  rectangular  shape  and  connected  by  a 
mat  of  reinforced  concrete  12  in.  thick. 

Terrace  and  Approach  Foundations — The  original 
plans  for  the  memorial  called  for  fhe  foundations  under 
the  terrace  wall  to  be  carried  down  to  rock  in  a  man- 
ner similar  to  the  foundations  of  the  main  building. 
After  the  bearing  power  of  the  soil  had  been  deter- 
mined, the  scheme  of  putting  the  terrace  wall  on  spread 
footings  was  investigated. 

It  was  found  that  the  pressure  under  the  proposed 
footings  would  be  practically  the  same  as  the  pressure 
on  the  original  soil  due  to  the  weight  of  earth  fill, 
about  2,300  lb.  per  square  foot.  As  the  ground  ap- 
peared to  be  stable  under  this  load,  and  as  the  loading 
tests  had  indicated  a  bearing  power  of  more  than  3,000 
lb.  per  square  foot,  it  was  decided  to  adopt  the  spread 
foundation,  and  to  design  the  wall  to  allow  for  a  settle- 
ment of  about  8  in.,  which  was  the  settlement  developed 
in  the  load  tests. 

Accordingly,  the  beams  supporting  the  deck  slab 
were  designed  to  act  as  struts  between  the  top  of  the 
retaining  wall  and  the  building,  so  as  to  prevent  the 
wall  being  forced  inward  by  the  outside  earth  pressure. 
The  ends  of  these  struts  were  placed  in  slots  in  the  wall 
of  the  main  building  (without  rigid  connection)  so  that 
they  could  move  and  adjust  themselves  to  settlement  of 
the  terrace  wall,  but  would  yet  hold  the  wall  outward. 

In  preparing  for  the  construction  of  the  approaches, 
which  were  built  under  a  separate  contract,  the  conclu- 
sions already  reached  for  the  terrace  wall  foundation 
were  applied,  and  spi-ead  footings  were  decided  upon. 

Seriom  Settlement  During  Construction— Work  on 
the  terrace  wall  began  in  the  latter  part  of  1917.  Con- 
struction was  started  at  the  south  buttress  of  the  main 
steps,  and  extended  progressively  around  the  memorial 
to  the  north  buttress. 

When  work  stopped  in  December,  1917,  the  wall  and 


slab  deck  had  been  poured  entirely  on  the  east  side  and 
the  wall  about  one-third  completed  on  the  south  side. 
During  November  and  December,  1917,  the  backfill  was 
made  on  this  portion  of  the  wall.  Levels  taken  at  the 
southeast  corner  in  March,  1918,  showed  a  settlement 
of  0.11  ft.  At  this  time  the  wall  had  nearly  all  of  the 
load  it  would  have  to  sustain.  The  deck  slab  at  the 
southwest  corner  was  poured  in  June,  1918,  and  up  to 
September  the  settlement  at  that  point  was  0.26  ft. 
When  the  backfill  was  made  at  this  corner  the  settle- 
ment became  much  more  rapid,  so  that  by  November  it 
had  reached  a  total  of  0.59  ft.  During  this  settlement 
the  wall  maintained  its  alignment,  and  the  horizontal 
joints  of  the  granite  were  not  affected. 

Similar  conditions  to  the  above  held  true  during  the 
remainder  of  the  construction.  The  average  settlement 
to  July,  1921,  when  work  was  started  on  underpinning, 
was  a  little  over  1  ft.  This  ettlement  of  the  terrace 
walls  and  approaches  was  not  a  settlement  of  the  struc- 
tures themselves  with  respect  to  the  surrounding 
ground  on  which  they  were  placed,  but  was  part  of  a 
general  subsidence  of  West  Potomac  Park,  due  to  the 
slow  compacting  of  the  hydraulic  fill  placed  there  be- 
tween 1882  and  1908. 

In  1920  a  thorough  investigation  was  made  of  the 
effect  of  the  settlement  on  the  deck,  walls  and  ap- 
proaches. The  structures  were  taking  up  the  settle- 
ment as  they  were  designed  to  do,  but  it  would  not 
be  safe  to  permit  the  settlement  to  go  on  indefinitely. 
As  there  was  no  indication  that  the  settlement  would 
stop  in  the  near  futui'e,  it  was  decided  to  underpin  the 
foundations. 

The  scheme  for  underpinning  contemplated  sinking 
steel  cylinders  between  the  columns  supporting  the  wall 
and  the  deck  to  bed  rock,  filling  them  with  concrete, 
and  carrying  the  load  by  means  of  transverse  steel 
beams  resting  on  the  columns  and  carried  in  under  the 
foundation  footings.  Before  work  was  commenced, 
however,  the  scheme  was  changed  to  provide  for  con- 
crete columns  being  placed  directly  under  the  piers 
supporting  the  wall  and  terrace,  thus  eliminating  the 
beams.  The  foundations  of  the  approaches  were  to  be 
suppoi-ted  on  a  system  of  steel  girders  resting  on  con- 
crete piers  carried  to  bed  rock,  with  steel  needle  beams 
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through   the   columns;    this   plan   was   carried   out   un- 
changed. 

Method  of  Underpinning — The  free-standing  col- 
umns were  shored  up  with  12  x  12-in.  timbers  before 
excavation  was  begun.  Access  pits  6  ft.  square  and  12 
to  14  ft.  deep  were  then  sunk  between  these  columns 
and  the  terrace  wall,  by  driving  sheet  piling  and 
excavating  within.  Their  bottoms  were  concreted,  and 
a  sump  18  in.  deep,  which  extended  below  ground- 
water, was  constructed  in  one  corner  of  each.  Suction 
lines  of  the  pump  system  were  connected  to  each  sump. 

Pier  excavation  was  started  from  near  the  bottoms 
of  the  sides  of  the  access  pits  by  cutting  the  timber 
sheeting  adjacent  to  the  terrace  wall  and  to  the  columns 
and  drifting  horizontally  under  the  foundation  footings 
to  the  exact  positions  of  the  new  piers,  which  were  car- 
ried down  to  rock  in  extension  of  the  original  piers. 
The  shafts  were  2  ft.  6  in.  x  4  ft.  10  in.  in  horizontal 
dimensions,  and  were  lined  with  2  x  12  horizontal  sheet- 
ing in  sets  placed  as  the  excavation  went  down,  cross- 
braced  in  the  narrow  direction  every  8  ft.  in  depth. 

Excavation  was  done  by  pick  and  shovel,  and  the 
water  was  kept  down  by  air  pumps.  The  shafts  were 
carried  down  through  sandy  loam  for  8  or  10  ft.,  then 
through  stiff  mud  to  about  3  ft.  above  bed  rock.  Here 
decayed  rock,  which  was  very  soft  and  after  removal 
appeared  very  much  like  coarse  sand,  was  encountered. 
Sometimes  large  boulders  were  found  just  above  the 
soft  rock.  The  surface  of  the  bed  rock,  found  broken 
off  at  various  angles  without  any  relation  to  the  strata 
or  fault  planes,  was  drilled  off  level  or,  if  one  portion 
of  the  surface  was  higher  than  the  other,  was  cut  in 
steps  so  that  the  bearing  was  level.  When  a  suitable 
bottom  had  been  obtained  with  all  dirt  and  water  re- 
moved it  was  passed  upon  by  an  inspector.  The  shafts 
varied  in  depth  from  40  to  60  ft. 

Immediately  after  a  shaft  was  inspected,  concreting 
started.  The  pouring  in  each  shaft  was  continuous  ex- 
cept for  the  time  required  for  removing  the  braces 
and  spading  the  concrete;  it  took  4  to  8  hr.  (14  to 
20  cu.yd.).  The  concrete  was  poured  to  within  6  in. 
of  the  bottom  of  the  old  footing,  any  laitance  on  top 
was  removed  and  the  pier  was  allowed  to  set  for  seven 
days.  The  6-in.  space  was  then  filled  with  a  very  dry 
mixture  of  concrete,  of  which  a  small  amount  was 
rammed,  in  at  a  time,  to  make  it  wedge  as  compact  as 
possible.     The  pier  was  then  allowed  to  take  the  load. 

After  the  piers  took  the  load  the  walls  continued  to 
settle  for  a  time.  This  was  due  to  the  compacting  of 
the  mass  in  the  long  newly  constructed  columns.  If  the 
piers  could  have  set  for  28  days  instead  of  7  before 
the  load  was  applied  it  is  not  believed  that  this  settle- 
ment would  have  occurred. 

As  each  set  of  adjacent  piers  under  the  columns  and 
the  terrace  wall  was  completed,  the  access  pit  was  filled 
with  earth.  Concrete  struts  12  x  24  in.,  reinforced 
with  four  i-in.  rods,  were  constructed,  extending  from 
the  foundation  wall  of  the  main  building  to  the  free- 
standing columns  and  from  these  columns  to  the  terrace 
wall.  These  struts  are  supported  on  the  original  foot- 
ings of  the  columns,  and  at  the  building  and  terrace 
wall  the  rods  were  grouted  into  the  old  concrete. 

Operations  were  carried  on  simultaneously  under 
every  second  set  of  free-standing  columns  and  terrace- 
wall  footing.  After  these  had  been  completed,  work 
was  commenced  under  the  intervening  sets. 


Underpinning  the  Approaches — A  different  method 
of  underpinning  was  employed  for  the  approaches. 
Fewer  piers  wex-e  sunk,  and  the  columns  were  sup- 
ported on  a  system  of  steel  girders  with  steel  needle 
beams  as  shown  in  Figs.  2  and  4. 

A  longitudinal  system  of  24-in.  I-beams  (A  in  Fig. 
4)  supported  on  2  x  4-ft.  concrete  piers  extending 
down  to  rock,  similar  to  those  used  under  the  terrace 
wall,  was  constructed.  Some  of  the  concrete  piers  are 
in  the  open,  so  that  the  steel  rests  directly  on  them, 
but  the  majority  are  under  the  old  existing  column 
footings,  and  here  the  beams  are  supported  by  con- 
crete pedestals  built  up  to  the  proper  height  on  these 
old  footings.  On  the  longitudinal  beams  was  placed  a 
transverse  beam  system  of  pairs  of  24-in.  I-beams  {B 
in  Fig.  4),  one  beam  on  either  side  of  a  line  of  col- 
umns. The  transverse  beams  in  turn  carried  needle 
beams  (C  in  Fig.  4)  passing  through  the  columns. 
These  are  short  lengths  of  10-in.  I-beam,  and  take  the 
load  of  the  concrete  piers. 

The  cavities  between  the  needle  beams  and  the  col- 
umns were  filled  with  dry  concrete  rammed  so  as  to 
fill  all  voids.  Special  care  was  taken  to  insure  a  good 
bearing  between  the  columns  and  the  needle  beams. 
All  of  the  steelwork  was  finally  encased  in  concrete,  to 
protect  it. 

Plant  Used  in  Underpinning — The  plant  used  for 
the  work  comprised  pumping,  compressing,  concrete 
mixing,  hoisting,  transportation,  and  electrical  equip- 
ment, besides  minor  auxiliaries.     Its  chief  items  were: 

For  pumping,  two  10-hp.  electric  pumps  with  a  com- 
bined capacity  of  30,000  gal.  per  hour,  connected  with 
a  pipe  system  which  had  intakes  at  various  points 
throughout  the  work  and  discharged  through  a  3-in. 
line  to  the  river;  and  five  small  air-driven  pumps  for 
keeping  the  pier  shafts  clear  of  water.  For  air  supply, 
a  10-hp.  compressor  which  supplied  600  cu.ft.  per 
minute  to  drill  pile  drivers,  augers,  and  the  small 
pumps.  For  concrete  mixing,  a  J-yd.  motor-driven 
mixer  fed  by  gravity.  For  handling  the  spoil  buckets 
in  the  pier  shafts,  six  5-hp.  electric  hoists.  For 
transport,  an  industrial  railway  connecting  all  parts  of 
the  work;  dump  cars  of  h-yd.  capacity  airried  the  con- 
crete, while  flat  cars  served  for  other  material,  the  cars 
being  pulled  by  a  cable  operated  by  a  15-hp.  electric 
hoist.  For  electrical  supply,  a  220-volt  generating  plant 
for  power  service  and  a  110-volt  plant  for  lighting, 
carrying  300  lights. 

The  total  value  of  the  construction  plant  was  about 
$25,000,   including   an   installation  cost  of  $5,000. 

Summary — A  total  of  176  piers,  68  struts,  and  210 
tons  of  steel,  was  required  to  complete  this  work.  The 
cost  was  $215,000.  The  work  was  performed  by  the 
Terry  &  Tench  Co.,  Inc.,  of  New  York,  for  the  Lincoln 
Memorial  Commission,  under  the  direction  of  l.t.-Col. 
C.  0.  Sherrill,  executive  officer  of  the  commission. 


.Tapnnese  Plan  1922-23  Railway  Construction 

Construction  of  331  miles  of  new  railway  complete 
and  ready  for  traffic  is  included  by  the  Japanese  govern- 
ment in  its  program  for  the  government  railways  dur- 
ing the  financial  year  1922-23.  The  work  is  to  be  dis- 
tributed over  35  lines  and  contemplates  the  completion 
of  29  of  them. — Commerce  Reports. 
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Belle  Isle  Bridge  Steelwork 
Placed  by  Floating 

Umbrellas  for  Concrete  Cantilever  Spans  Assembled 

on  Pile  Bents  Near  Shore  and  Moved 

to  Place  on  Scows 

CONSTRUCTION  work  on  the  steel  and  concrete  can- 
tilever-arch bridge  of  the  city  of  Detroit,  connect- 
ing the  mainland  with  the  city  park  on  Belle  Isle,  has 
been  in  progress  since  last  fall,  and  a  number  of  the 
concrete  piers  have  been  completed  by  the  contractors, 
Greiling  Bros.  The  Wisconsin  Bridge  &  Iron  Co.,  con- 
tractor for  the  steel  ribs,  has  begun  erection,  and  sev- 
eral of  the  umbrellas,  consisting  of  the  adjoining  halves 
of  two  spans,  have  already  been  set  in  place.  In  this 
work  the  interesting  expedient  of  assembling  the  um- 
brellas near  shore,  at  some  distance  from  the  site, 
and  floating  them  to  the  bridge  by  scows  has  been 
adopted,  by  which  means  all  questions  of  falsework  at 
the  bridge  site  are  eliminated. 

As  described  in  Engineering  Neivs-Record  of  March 
17,  1921,  p.  452,  the  bridge  is  about  2,200  ft.  long  over 
all  and  consists  of  arch-shaped  spans  of  lengths  74  ft. 


the  deck  framing  and  bracing  are  placed  and  bolted 
up  and  the  unit  is  ready  for  floating  to  the  site.  All 
the  work  at  this  stage  is  bolted,  no  riveting  being 
allowed  at  the  assembly  yard  under  the  order  of  the 
engineers,  Esselstyn-Murphy,  of  Detroit. 

For  floating  to  the  bridge  site,  two  102-ft.  scows  are 
placed  transversely  under  the  haunches  of  the  half  arch 
ribs.  Two  sets  of  adjustable  bents  on  each  scow  form 
a  support  for  blocks  bolted  to  the  ribs.  The  scows  ai-e 
flooded  sufl^iciently  to  give  a  lift  of  about  3  ft.  When 
placed  under  the  ribs  they  are  fitted  to  bearing  against 
the  steelwork  by  raising  the  adjustable  bents  and  clamp- 
ing them  in  position,  and  then  the  scows  are  pumped 
out.  As  soon  as  the  steelwork  comes  to  bearing,  small 
posts  are  put  under  the  adjustable  sections  of  the  bents 
to  take  the  load,  and  then  the  pumping  is  continued 
until  the  scows  lift  the  steel  clear  of  the  falsework. 

After  a  two-scow  unit  is  floated  to  the  bridge  site, 
it  is  svrang  around  above  the  pier  on  which  it  is  to 
be  set  and  permitted  to  float  down  slowly  with  the 
current  under  control  of  the  tug  and  tag  lines  until 
the  steel  tower  is  directly  over  the  anchor  bolts.  The 
unit  is  then  settled  slowly  into  place  by  flooding  the 
scows,   one   end  being  allowed   to  go  dovra   somewhat 


SUPPORTS   FOR  ASSEMBLY  OF  BELLE  ISLE   BRIDGE    STEELWORK  AND  ARRANGEMENT  FOR  FLOATING 


to  135  ft.  center  to  center  of  piers,  with  rise  ranging 
up  to  about  25  ft.  for  the  longest  spans.  Each  span 
consists  of  two  cantilever  arms  and  a  short  suspended 
span  in  the  middle.  The  steel  framework,  of  the  gen- 
eral arrangement  shown  in  the  sketch  herewith,  is  pro- 
portioned to  carry  its  own  weight  and  that  of  the  forms 
and  concrete  of  the  ribs,  while  the  load  of  the  deck 
structure,  pavement,  and  traflSc  will  be  resisted  by  joint 
action  of  the  concrete  and  the  steel. 

For  assembly  of  the  steelwork,  the  contractor  secured 
the  use  of  a  small  portion  of  the  upper  end  of  Belle 
Isle.  The  steel  is  received  by  rail  at  a  gravel  dock 
on  the  Detroit  side  of  the  river,  where  a  self-propelling 
derrick  running  along  the  dock  is  available  for  trans- 
ferring it  to  barges.  A  derrick  set  up  at  the  assembly 
yard  here  unloads  the  barges  and  stores  the  steel. 

A  unit  or  umbrella  comprising  the  steel  tower  over 
a  pier  and  the  two  abutting  half  ribs  is  assembled  on 
pile  bents  as  indicated  by  the  heavy  lines  in  the  sketch. 
The  tower  is  first  set  in  place  on  the  central  pile 
trestle,  and  is  bolted  up  complete  with  its  bracing.  Next, 
the  preassembled  half  ribs  are  swung  to  place  individ- 
ually, connected  to  the  tower,  and  supported  near  their 
outer  ends  on  the  outer  falsework  tower.  The  latter 
was  built  low  enough  to  take  the  smallest  span,  and 
blocking  is  used  to  make  the  proper  height  for  the 
longer  spans.  The  eyebar  backstays  are  then  connected 
by  their  pins  on  the  tower  end,  and  when  all  in  place 
are  connected  pair  by  pair  at  the  outer  pins.     Finally 


ahead  of  the  other  to  facilitate  the  entering  of  the 
anchor  bolts.  As  soon  as  the  steel  is  landed  the  scows 
are  sunk  clear,  pulled  out  from  under,  and  pumped  out 
for  return  to  the  assembly  yard  for  the  next  unit. 

The  scows  are  flooded  by  pumping  water  into  the 
compartments  with  gas  pumps,  of  which  one  is  pro- 
vided on  each  scow.  Three-inch  natural  siphons  assist 
in  the  early  stages  of  the  work.  Unwatering  Is  done 
by  means  of  the  gas  pumps. 

The  units  of  steelwork  range  from  about  100  to  230 
tons  in  weight.  It  is  found  an  easy  matter  to  as.=iemble. 
float,  and  land  two  units  in  ten  days.  For  this  rate 
of  working  four  men  are  required  on  the  assembly 
work  and  a  small  gang  is  taken  from  the  work  at  the 
bridge  to  assist  in  landing  the  steelwork  on  the  piers. 


Italy  to  Spend  Large  Sum  on  Railroads 

It  has  been  recently  announced  that  the  Italian  Gov- 
ernment in  the  next  four  years  will  spend  1,750,000,000 
lire  for  state  railway  renewals  and  replacements  that 
were  deferred  by  the  war  and  by  the  difficult ies  encoun- 
tered since.  Of  the  sum  to  be  expended,  450.000.000  to 
500,000,000  lire  have  been  allotted  for  shops,  buildings, 
and  repairs  to  the  line.  At  the*  instigation  of  the 
Treasury  Ministry,  the  government,  in  electrifying  the 
railways  or  improving  them  extensively,  is  inclined  to 
take  much  of  the  material  and  equipment  needed  from 
Germany  by  way  of  reparations. — Commerce  Reports. 
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Patrol  Maintenance  Practice  in  North  Carolina 

Organized  by  Districts — Patrolmen  and  Floating  Gangs  Combined — All  Operations  Motorized- 
Central  Office  Inspection  and  Planning  Gives  Uniform  Inter-District  Practice 


MAINTENANCE  was  the  first  work  organized  in 
undertaking  the  fifty-million-dollar  bond  issue 
highway  improvement  program  in  North  Carolina. 
Within  four  months  after  the  creation  by  law  of  the 
state  highway  commission  a  state  system  of  5,500 
miles  of  roads  had  been  taken  over  and  put  under  main- 
tenance. The  object  of  this  quick  action  was  two- 
fold. It  gave  immediate 
results  in  improved  con- 
ditions of  travel  and  it 
permitted  time  to  be 
taken,  without  chal- 
lenging criticism,  for  the 
greater  improvement  of 
new  construction  to  be 
adequately  planned.  In- 
cidentally it  went  far 
toward  converting  the 
people  and  the  news- 
papers, who  had  doubted 
the  wisdom  of  assuming 
so  great  an  indebtedness 
for  highway  improve- 
ment. 

Previous  to  state  organization,  all  maintenance  of  the 
main  roads  forming  the  5,500-milc  system  had  been 
carried  on  by  the  counties  each  operating  independently. 
Commonly  the  results  were  inadequate  and  always 
there  was  no  inter-county  uniformity  of  standards. 
While  this  gave  state  direction  an  opportunity  to  make 
its  greater  effectiveness  quickly  visible,  it  put  it  to  a 
heavy  burden  of  expense  and  effort  in  recovering  a 
large  mileage  from  a  condition  of  bad  repair.  In 
many  instances  virtual  reconstruction  was  required  to 
bring  the  old  road  to  a  condition  for  maintenance  as 
that  process  is  commonly  comprehended.  This  fact 
has  to  be  kept  in  mind  in  appraising  some  of  the  rec- 
ords of  extra  crew  operations  and  some  of  the  mileage 
costs  which  will  be  presented. 

For  all  state  highway  improvement — both  construc- 
tion and  maintenance — North  Carolina  is  divided  into 
the  nine  districts  enumerated  on  the  outline  map.  In 
each  district  there  is  a  district  engineer  in  charge  of 
all  state  roads.  Under  him  there  are  a  construction 
engineer  and  a  maintenance  engineer,  the  latter  being 
in  immediate  charge  of  maintenance.  This  form  of  or- 
ganization is  that  of  Maryland  and  differs  from  that 
common  in  most  states  and  universal  in  the  middle 
west,  which  provides  for  a  state  construction  engineer 
and  a  state  maintenance  engineer  responsible  only  to 
the  highway  commission  and  its  chief  engineer  and 
having  authority  independently  of  each  other.  The 
theory  of  the  North  Carolina  plan  is  that  the  district 
engineer  being  responsible  both  for  construction  and 
for  maintenance  after  construction,  will  direct  con- 
struction with  more  attention  to  the  cost  and  efficiency 
of  its  future  maintenance. 

While  the  district  engineers  are  responsible  for  the 
maintenance  work  in  their  districts  and  in  a  consider- 
able  degree    independently   responsible,   there    is    such 


N 01-th  Carolina  has  within  a  period  of  15 
months  by  well  planned  maintenaru-e  put  over 
5,000  miles  of  inadequately  maintained  main 
highimy  into  excellent  condition  to  serve  traf- 
fic. The  accompanying  notes  on  the  organization 
and  the  methods  employed  are  based  on  an  in- 
spection trip  by  automobile  of  about  600  miles 
supplemented  by  records  of  practice  and  costs 
furnished  by  Frank  Page,  state  highway  com- 
missioner, and  Clmrles  M.  Upliam,  state  highway 
engineer. 


control  from  the  state  highway  commission  and  engineer 
as  is  needful  to  maintain  standards,  regulate  costs  and 
insure  inter-district  uniformity  in  practice.  For  ex- 
ample, patrol  maintenance  is  universal  and  district  or- 
ganization and  equipment  are  substantially  uniform. 
Reports  from  the  districts  keep  headquarters  informed 
of    operations    and    costs   and    results   are   checked   by 

frequent  inspection  from 
headquarters.  Ultimately 
it  is  planned  to  have 
headquarters  maintenance 
engineers,  as  there  are 
new  headquarters  con- 
struction engineers,  ex- 
perts in  their  calling,  who 
will  travel  continually 
from  district  to  district, 
checking  results  and  giv- 
ing advice  on  methods 
and  practice. 

Topographically  North 
Carolina  consists  of  the 
eastern  coastal  plain,  the 
rolling  hilly  Piedmont  section  and  the  rugged  mountain 
section  in  the  west.  Maintenance  conditions  are  quite 
different  in  these  three  geographical  regions.  Practice 
as  disclosed  in  five  districts  representing  all  three  sec- 
tions of  the  state  are  epitomized  as  follows : 

Dixtrict  2  (Coastal  Plain) — There  are  512  miles  under 
maintenance  exclusive  of  108  miles  under  construction  and 
20  miles  not  yet  accepted  for  maintenance.  The  types  of 
road  are  as  follows: 


Asphalt 69.4  mi. 

Brick   29.0  mi. 

Concrete 6 . 0  mi. 

Dirt   grades 33.4  mi. 

Sand-clay 233.6  mi. 


Surface  treatment 2 1    I  mi . 

Shell 2.5  mi. 

Top  soil 1 02 . 2  mi' 

I'nmiproved 144.8  mi. 

Total 640.6  mi. 


The  maintenance  force  consists  of  two  supervisors,  two 
roadway  floating  gangs,  one  brid.ce  floating  gang,  one  shop 
crew  and  27  patrolmen  with  60  helpers.  Each  roadway 
floating  gang  consists  of  1  foreman,  11  laborers  and  1  cook 
and  the  bridge  floating  gang  has  1  foreman,  5  laborers  and 
1  cook.  At  the  shop  there  are  5  mechanics,  1  blacksmith 
and  1  laborer.  The  equipment  consists  of  3  tractors,  36 
trucks,  19  road  machine*,  30  drags  and  6  portable  shanty 
houses. 

From  these  figures  it  follows  that  the  average  miles 
maintained  is  19  for  each  patrolman  and  8.5  miles  for 
each  patrolman's  helper.  There  are  two  supervisors 
covering   each    256.2    miles. 

District  5  (Piedmont) — There  are  701  miles  of  road  in 
the  district  all  but  120  miles  of  which  is  being  maintained. 
The  types  of  road  under  maintenance  are: 

I'nimproved 93 .  9  mi. 

Top-soil   360.  1  mi. 

Gravel 37.  2  mi. 


I 


Surface  treated 

14  9  mi 

Concrete 

26   1  mi 

.\sphalt 

28  5  nn 

The  maintenance  force  consists  of  3  supervisors,  39 
patrolmen,  57  laborers,  3  foremen  for  floating  gangs, 
1  chief  mechanic  and  5  mechanics.  Their  equipment  is 
8  shanties,  42  trucks,  39  drags,  13  road  machines,  4  trac- 
tors, 10  mules  and  12  trailer  dump  wagons.  Each  patrol- 
man keeps  up  an  average  of  15  miles  of  road  but  the 
patrol  sections  vary  from   12  to  20  miles  long. 

District  a  (Piedmont) — Including  detours,  696.4  miles  are 
being  maintained  in  43  patrol  sections  averaging  16.2  miles 
each.      There    is   one   patrolman    and    one    helper    on    each 
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FIG.  1— ROAD  MAP  OF  ENGINEERING  DISTRICTS 

section.  Each  patrol  has  a  motor  truck,  a  drag  and  small 
tools  and  one  road  machine  is  allotted  to  each  two  patrol- 
men. The  types  of  roads  and  the  cost  of  maintenance 
averaged  for  nine  months  are: 


Din  94  mi.. 

Top  soil  39<)ini.. 

Sand-clay  73  mj.. 

Macadam  90  mi.. 


$12) 
120 
103 
130 


.Surface  treated   12  mi.. 
Penetration         69  mi.. 

.\sphalt 10  mi.. 

Total  697  mi.. 


$52 
77 
Z5 


The  cost  per  mile  of  field  truck  repairs  has  been  $14; 
of  sundry  and  repairs,  $5  and  materials,  %Z.  An  average 
of  about  30  trucks  have  been  used  showing  an  average 
field  expense  of  about  $327  each,  not  including  oil,  gas  or 
central  shop  repairs. 

Section  7  (Mountain) — There  are  680  miles  of  road  in 
this  district;  Table  I  shows  the  types  and  the  costs  of 
maintenance.  The  force  consists  of  3  supervisors,  49  patrol- 
men, 150  laborers,  2  mechanics,  1  sign  painter,  2  sign 
erectors,  one  material  clerk,  2  office  men  and  1  stenographer. 
For  equipment  there  are  45  trucks,  2  teams,  2  tractors, 
2  heavj-  and  20  light  road  machines  and  42  drags. 

Section  9  (Mountain) — About  410  miles  are  under  main- 
tenance by  3  supervisors,  26  patrol  crews  and  three  extra 
crews  at  an  average  total  cost  of  $433  per  mile  and  an 
average  labor  cost  of  $214  per  mile.  The  types  of  road 
and  the  cost  per  mile  are: 


Unimproved 
Dirt 
Gravel 
Bit.  Mac. 
W.  B.  Mac. 


73  4  mi $219 

154  8  mi 423 

50  0  mi 165 

13  Omi 17 

13.5mi 159 


Concrete 
Top  on  Mac. 
Top  on  Cone, 
Shale 
Sand-Clay 


14. 1  mi..«».  . 
22      mi.»«««» 

18.1  mi 

24.7mi 

I6.3mi 


$846 
626 

-216 
302 
366 


The  maintenance  equipment  consists  of  33  trucks,  2  trac- 
tors, 22  road  machines,  5  motorcycles,  10  trailers  and  24 
army  wagons. 

There  is  little  to  be  gained  from  the  cost  figures  ex- 
cept the  broad  fact  that  in  taking  over  road  for  high- 
class  state  maintenance  an  extra  expenditure  for  re- 


\TABLE  I— MAINTENANCE.COST  PER  MILE  PER  YEAR 
District    7,    679  8    miles 

Pene- 


Top 
Soil 

Mileage 329.9 

Labor $176.83 

38  05 
12  55 
47  75 
8.28 
9  70 
10  29 
6   36 


Gas  and  oil. 
.'Vdmistration . 
Equipment . . 

Bridges 

Truck  expenses 
Repair-Supply 
Material  purchased 
Repair-supply..   .  . 
Material  purchased 

Total 

Total  less  equip. 
Total  dirt  roads  de- 
ducting $10,000 
paid  out  of  Maint. 
funds  for  Const, 
work  Blowing 
Rock  Turnpike  and 
equipment 


Un- 
improved 
172.8 
$86.00 
00  00 
12  55 
47  75 
8  28 
0  00 
10  29 
6   56 


$310  01 
$262.26 


$171.43 
$123.68 


Dirt 

98  7 

$216  47 

38.05 

12.55 

47  75 

8  28 

9.70 
10  29 

6  56 


$349  65 
$301.90 


Dirt 

45  7 

$216.47 

00.00 

12  55 

47.75 

8.28 

0.00 
10  29 

6  56 


$301  90 
$254.15 


tration 
Macadam  Concrete 


22.0 

$121.62 

38.05 

12.55 

47.75 

8.28 

9.70 
10  29 

6.56 
80.10 
III   26 


10.7 

$00.00 

38.05 

12.55 

47  75 

9  70 
10.29 
6.56 


$446.16     $133.18 
$398.41       $85.43 


$232.65     $184.90 


FIG.  2— EXAMPLE  OF  TOP-SOIL  ROAD  MAINTBNANCB 

covering  neglected  maintenance  has  to  be  counted  on 
for  the  first  year  or  two.  In  district  9,  for  example, 
the  excessive  cost  of  maintaining  paved  road  was  due 
to  the  condition  of  disrepair  in  which  they  had  fallen 
under  local  maintenance.  It  may  reasonably  be  ex- 
pected  that   the   mile-cost    of  maintenance   will   begin 


Form  D  21 

NORTH  CAROLINA 

STATE  Highway  Commission 

Sheet 

No       1         nr      1 

Sheets 

MOMTH       MC?C?1L.          10^?                                                   TRUCK  REPORT 

a                                                                 TOTAL  NUMBER    OF 

nietTRirr  no       O 

DATE: 

TBiirK<:  IFT 

TRUCK  LJCENSE  HO. 

1 

2 

3 

4 

5 

6I7 

Eg 

8 

ii 

9 

10 

11 

12 

13     14 

15 

16 

17 

18 

19     20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

ft?n 

,..fe_ 

-tX. 

-R.. 

...C. 

Aj 

ii 

M.. 

k:... 

..k,. 

b.. 

■L 

ik 

^ 

...0... 

0 

0 

.i?. 

.B.. 

B 

k 

A| 

ik 

tb 

iL 

ZZI 

LEGEND 

T — Transportation 

H — Hauling 

D — Dragging 

O — Not  being  used  (No  work) 

R — Down  for  repairs 

B — Not  working  due  to  weather 

S — Sunday 


REMARKS- 


Note:  Lower  half  of  Space  is  to  be  filled 
in  with  Solid  Black  when  machine  is  work- 
ing and  to  be  left  blank  when  machine  la 
not  working.  Lpper  half  of  Space  Is  to  be 
filled  in  with  the  proper  letter  as  given  un- 
der  Legend. 


SIGNED: 
DATE  _ 


FIG.  3— MOTOR  TRUCK  EMPLOYMENT  RECORD  CII.VRT 
Similar  charts  rpcord   the  service   of  (Jrags,   road-machlnos  and  tractor.s 
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to  show  a  decrease  in  another  year 
both  because  there  will  be  fewer  bad 
repair  roads  to  be  restored  and  be- 
cause the  efficiency  of  the  mainte- 
nance organization  will  be  increased. 

Standing  out  sharply  in  the  prac- 
tice disclosed  by  the  examples  given, 
is  the  fact  of  motorized  maintenance. 
With  the  exception  of  a  rare  team 
patrol,  all  maintenance  equipment  is 
operated  by  trucks  or  tractors.  There 
is  virtually  one  tnick  to  every  pat  rol 
section  and  two  to  four  10-ton  trac- 
tors to  every  district.  This  complete 
tractor  operation  is  reflected  in  the 
length  of  sections  maintained  whicli 
averages  upwards  of  15  miles  and 
reaches  as  high  as  20  miles.  With 
teams  the  number  of  sections  would 
be  approximately  doubled.  As  the 
labor  of  restoring  bad  repair  roads  is 
completed  and  the  equipment  can  be 
restricted  to  current  maintenance  it 
is  anticipated  that  either  a  lengthen- 
ing of  the  .sections  will  be  possible 
or  higher  standards  of  maintenance  can  be  maintained. 

Summarized,  the  lessons  of  North  Carolina's  experi- 
ence in  assuming  state  control  of  a  large  mileage  of 
highways  for  extensive  improvement  are:  (1)  Estab- 
lish intensive  maintenance  at  once;  this  gives  imme- 
diate service  to  traffic  and  allows  time  in  which  to 
plan  the  greater  improvement  of  new  construction;  (2) 
place  responsibility  for  maintenance  as  well  as  con- 
struction in  the  hands  of  the  district  engineers;  (3) 
establish  standards  of  performance  and  uniform  prac- 
tice maintained  by  orders  and  inspection  from  com- 
mission headquarters;  C4)  adopt  patrol  maintenance 
assisted  by  floating  gangs  for  special  operations;  (5) 
employ  motor  trucks  and  tractors  for  all  patrol 
operations. 
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French  Trans-Sahara  Railway  Project 

The  project  for  a  railway  across  the  Sahara  desert 
to  connect  the  French  colonies  of  northern  Africa  with 
those  of  eastern  and  equatorial  Africa  and  the  Congo 
region  has  been  revived  again  by  M.  Fontaneilles,  a 
French  engineer,  who  bases  his  plans  on  the  report  made 
early  in  1914  by  the  engineers  Legouez  and  Jullidiere. 
He  proposes  to  build  southwest  for  1,980  miles  from  the 
Algerian  railways  to  a  point  on  the  Niger  River  where 
connection  would  be  made  with  the  railway  extending 
from  the  port  of  Dakar  on  the  west  coast.  The  railway 
would  then  turn  eastward  toward  Lake  Tchad  with  a 
view  to  connect  with  the  railways  of  East  Africa  and 
South  Africa,  eventually  completing  a'north  and  south 
route  between  Algiers  and  Cape  Town,  as  well  as  an 
east  and  west  route  between  Dakar  and  Mombasa.  In 
1914  the  cost  of  the  Trans-Sahara  line  was  estimated  at 
$32,000  per  mile,  exclusive  of  electrification,  which  was 
considered  necessary  on  account  of  lack  of  water.  M. 
Fontaneilles  estimates  the  present  cost  of  construction 
at  $96,000  per  mile,  with  $32,000  additional  for  pipe 
lines  to  supply  water  for  steam  locomotives.  Auxiliary 
e.xpenses  would  make  a  grand  total  of  $160,000  per  mile, 
at  normal  rate  of  exchange. 


Some  Further  Notes  on  Railway 
Electrification  in  Chile 

With  ample  hydro-electric  power  available  and  a 
coal  supply  dependent  lai-gely  upon  importations  the 
Chilean  Government  Railways  in  1921  adopted  a  policy 
of  electrification  of  the  principal  lines  not  only  on 
account  of  operating  economy  but  also  to  permit  of 
increasing  the  traffic  capacity  by  heavier  loads  and 
higher  speeds  than  are  practicable  with  the  present 
steam  locomotives.  A  contract  was  awarded  for  the 
equipment  of  the  main  line  between  Valparaiso  and 
Santiago,  116  miles,  and  the  28-mile  branch  which  con- 
nects with  the  narrow-gage  Transandine  Railway. 
These  two  lines  have  a  gage  of  5  ft.  6  in.  The  contract 
covers  the  overhead  wiring,  substation  equipment  and 
39  locomotives,  but  current  will  be  purchased  from 
present  hydro-electric  plants.  A  note  of  this  work  was 
given  in  Engineering  News-Record  of  Dec.  15,  1921, 
p.  976,  but  some  additional  information  is  given  here 
in  regard  to  the  characteristics  of  the  lines  and  their  | 
operation.  " 

In  crossing  the  mountains  there  is  a  12-mile  grade  of 
2.25  per  cent  against  southbound  traffic  and  a  6-mile 
grade  of  1.81  per  cent  against  northbound  traffic. 
Curves  of  10  deg.  are  numerous  in  the  rough  country. 
The  track  is  laid  with  80-  and  85-lb.  rails  on  Chilean 
oak  ties  mainly  in  stone  ballast,  but75-lb.  rails  are  used 
on  the  Los  Andes  branch.  In  the  six  tunnels,  three  of 
which  are  on  the  2.25  per  cent  grade,  the  headroom  is 
ample  for  the  new  electric  equipment.  Transmission 
lines  from  the  hydi'o-electric  plant  will  serve  five  sub- 
stations delivering  3,000-volt  direct  current  to  the 
trolley  wire.  The  catenary  suspension  system  is  used, 
with  a  g-in.  cable  in  spans  of  nearly  200  ft.  between 
the  poles,  carrying  the  trolley  wire  at  a  height  of 
191  it.  above  the  rails,  except  in  the  tunnels. 

Pantagraph  collectors  on  the  locomotive  will  take 
current  from  this  wire.  Regenerative  braking  will  be 
used  on  the  express  passenger  engines  and  the  freight 
engines,  but  not  on  the  local  passenger  engines  as  these 
will  not  operate  over  grades  heavy  enough  to  make  this 
equipment  advisable. 

Through  passenger  trains  on  the  main  line  range 
from  200  to  300  tons  behind  the  tender,  and  the  heavier 
trains  require  pusher  engines  or  double  headers  on  the 
heavy  grades,  but  the  126-ton  electric  locomotives  are 
designed  to  handle  these  trains  without  assistance 
and  at  higher  speeds.  The  present  time  of  the  fastest 
trains  is  3  hr.  40  min.  but  it  is  expected  to  reduce 
this  to  3  hr.  15  min.  for  the  116-mile  run.  The  lighter 
engines  for  local  trains  will  handle  loads  of  260  to  350 
tons  on  the  main  line  and  300-ton  trains  on  the  Los 
Andes  branch. 

For  a  daily  tonnage  averaging  3,600  tons  each  way 
the  freight  trains  generally  weigh  about  550  tons 
behind  the  tender  and  require  pusher  engines  on  the 
heavy  grades.  But  the  112-ton  electric  locomotives  are 
designed  to  handle  770-ton  trains,  requiring  pushers 
only  on  the  long  grade  of  2.25  per  cent.  In  this  way 
the  present  number  of  trains  will  be  reduced  about 
25  per  cent,  while  handling  the  same  amount  of  traffic 
and  at  higher  speeds. 

This  electrification  contract  was  awarded  to  the 
Westinghouse  Electric  Manufacturing  Co.,  Pittsburg, 
Pa.,  at  about  $7,000,000. 
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New  Water  Purification  Plant 
for  Topeka,  Kansas 

Eight  Steps  in  Treatment-Aerators,  Grit  Chamber, 
Settling  Basins,  Roughing  and  Final  Fil- 
ters, Lime,  Alum  and  Chlorine 

ROUGHING  filters  of  the  same  form  as  the  final 
.  filters,  underdrained  settling  basins  and  multiple- 
pan  aerators  are  features  in  the  new  8-m.g.d.  water 
purification  plant  of  the  Topeka,  Kan.,  water-works  re- 
cently put  into  operation.  The  works  will  settle,  soften, 
coagulate,  double  filter  and  chlorinate  the  Kaw  River 
water  supplanting  a  harder,  insufficient  well-water  which 
had  previously  been  purveyed.  Before  starting  on 
the  purification  program  exhaustive  studies  following 
examinations  of  both  river  and  well  supplies  were 
made.  The  conclusion  to  treat  the  turbid  river  water 
was  reached  mainly  because  of  the  limited  quantity  of 
water  further  well  development  would  produce  econom- 


NEW  WATER  PURIFICATION  PLANT  FOR  TOPEKA 

ically,  the  greater  cost  necessary  to  soften  it  and  the 
necessity  for  a  tunnel  to  carry  the  water  under  the  river. 
Although  the  river  water  is  not  so  hard  as  the  well 
water,  ranging  from  120  to  580  p.p.m.  vrith,  a  mean 
of  250  p.p.m.  of  total  hardness,  it  still  needs  softening, 
and  in  addition  the  turbidity,  which  ranges  from  13 
to  3,885  p.pjm.,  must  be  eliminated.    The  total  relative 
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cost  per  million  gallons  of  treatment  of  the  two  sup- 
plies, exclusive  of  high-service  pumping,  was  estimated 
at  $40  for  river  water  and  $62.50  for  the  well  water. 
While  the  river  fluctuates  considerably  in  depth  at  the 
intake,  with  an  ordinary  suction  lift  of  20  ft.  the  low- 
water  flow  has  only  once  reached  a  minimum  flow  of 
60  m.g.d. 

Topeka  has  a  population  of  52,000  and  uses  only  70 
gal.  per  capita,  as  it  is  fully  metered.  The  average 
daily  consumption  in  1920  was  3,600,000  gal.  with  a 
maximum  in  July  of  4,700,000  gal.  It  is  expected  that 
the  filtered  water  will  lead  to  an  increase  in  consump- 
tion both  on  account  of  its  better  quality  and  its  un- 
limited supply.  A  nominal  8-m.g.d.  plant  was  con- 
structed with  filter  equipment  installed  for  6  m.g.d. 
The  grit,  coagulation  and  settling  basins  were  con- 
structed for  10-m.g.d.  ultimate  capacity. 

The  plant  consists  of  a  double-chamber  concrete  in- 
take pier,  pan  aerator,  grit  chamber,  baffled  lime 
mixer  with  motor-driven  agitators,  underdrained  set- 


FIN^^X,  FILTER  PERFORATED-PIPE  UNDERDRAINS 

tling  basin,  high-velocity  wash  roughing  filters,  coagu- 
lant basin,  final  filters,  a  2,000,000-gal.  clear  well,  chlo- 
rine plant  and  an  elevated  steel  wash-water  tank. 

The  intake  is  founded  on  shale  rock  32  ft.  below 
normal  low-water  level  and  is  connected  to  the  shore 
by  a  124-ft.  steel  foot-bridge.  Duplicate  openings  with 
sluice  gates  are  provided  with  bottoms  6  and  4  ft.  below 
and  8  ft.  above  normal  low  water.  The  capacity  of  the 
intake,  8  m.g.d.,  was  determined  by  the  size  of  the  intake 
gates,  which  will  pass  10  m.g.d.  at  a  velocity  of  about 
1  ft.  per  second.  Two  24-in.  cast-iron  pipes  carry  the 
water  to  low-service  centrifugal  pumps  which  lift  it  to 
the  aerator  where  the  elevation  is  21.25  ft.  above  the 
normal  level  in  the  clear  well. 

Multiple-Pan  Aerator — The  aerator  consists  of  a 
series  of  steel  pans,  3-in.  deep,  set  one  above  the  other. 
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giving  drops  of  15-in.  each 
at  the  top  and  18-in.  at 
the  bottom.  The  total 
length  of  weir  is  900  ft., 
giving  a  nappe  of  a'a-in.  or 
less,  or  0.026  sec.-ft.  per 
foot  of  weir,  which  is  in 
accordance  with  the  tests 
made  by  C.  C.  Young  at 
Excelsior  Springs,  Mo. 
(see  Engineering  Nejvs, 
March  2,  1916).  The 
lower  trays  provide  more 
drop  than  those  at  the  top  so  as  to  insure  a  free 
circulation  of  air.  Tests  have  indicated  an  increase  in 
dissolved  oxygen  of  from  zero  p.p.m.  to  saturation  with 
several  aerators  of  this  type  constructed  elsewhere,  and 
reductions  of  COa  as  much  as  60  per  cent. 

A  grit  chamber  having  a  nominal  capacity  of  one 
hour  effects  a  horizontal  velocity  of  1.16  ft.  per  min- 
ute. It  follows  the  aeration.  At  -the  rate  of  8  m.g.d. 
the  lime  mixers  will  retain  the  water  for  0.5  hour  and 
the  forward  velocity,  maintained  by  cement-plastered 
metal-lath  baffles,  will  be  4.65  ft.  per  minute.  The 
lime  will  be  thoroughly  mixed  with  the  water  by  motor- 
driven  agitators. 

The  6-hour  settling  basin  has  a  cross-section  of  such 
dimensions  as  to  produce  a  nominal  velocity  of  0.32  ft. 
per  minute.  Since  the  basin  is  to  remove  the  heavier 
sediment  from  the  lime  treatment  and  must  handle  a 
heavy  load,  a  series  of  8-in.  vitrified-pipe  underdrains 
are  buried  in  the  floor  and  have  11-in.  openings  in  the 
concrete  spaced  at  the  corners  of  5-ft.  squares.  If  the 
mud  angle  of  repose  is  as  steep  as  1  to  2  the  maximum 
depth  at  the  center  of  the  squares  will  be  but  15  in. 
The  5-ft.  spacing  is  the  same  as  used  in  similar  basins 
at  Lawrence  and  Emporia,  Kan.  The  relation  of  the 
opening  in  the  concrete  to  the  area  of  pipes  is  0.363.  It 
is  planned  to  open  the  valves  on  the  end  of  each  under- 
drain  for  a  few  seconds  each  day. 

Diaphragms  in  this  basin  are  for  stiffening  and  were 
calculated  on  the  same  basis  as  stiffeners  at  bridge 
portals,  with  the  steel  stressed  considerably  higher 
than  is  usual.  The  filling  rate  is  controlled  by  two 
8  x  12-in.  openings  which  will  permit  a  maximum  rate 
of  4  m.g.d.  each,  making  a  head  of  1  ft.  only  possible 
on  the  baffle. 

Roughing  Filters — In  the  roughing  filters,  which 
have  the  same  construction  and  same  type  of  under- 
drains as  the  regular  rapid  filters,  18  in.  of  Joplin  chats 

passing  a  }-in.  mesh  screen 
have  been  placed.  The 
chats  are  supported  on 
gravel  layers  made  up  of  the 
same  size  and  thickness  as 
in  the  final  filters  noted  be- 
low. The  rate  is  250  m.g.d. 
per  acre,  double  the  ordinary 
rapid-filter  rate.  The  chat 
filters  present  points  of  con- 
tact on  which  the  after- 
deposits  of  carbonates  may 
collect,  as  well  as  remove 
further  sediment  and  the 
chemical  precipitate.     Expe- 
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rience  at  Lawrence  with  chats  as  a  roughing  filter 
material  indicated  that  after-deposits  could  be  elim- 
inated. That  plant  lacked  sufficient  washing  facilities 
to  keep  the  roughing  filters  in  good  working  order,  so 
it  was  decided  in  the  Topeka  plant  to  duplicate  the 
washing  facilities  of  the  regular  filters. 

Final  Filters — The  final  filters  are  of  the  conven- 
tional type,  18  X  20  ft.  in  plan,  with  underdrains  of  3-in. 
galvanized  perforated-pipe  laterals,  spaced  on  12-in. 
centers  with  ^-in.  holes  on  the  under  side  spaced  on 
6-in.  centers.  The  ratio  of'  length  to  diameter  of  lat- 
erals or  L/D=^36  and  the  ratio  of  orifice  opening  to 
filter  area  is  0.502,  the  size  being  increased  largely  be- 


ef the  basin.     At  the  end   the  speed  is  still  further 
reduced  to  4.7  ft.  per  minute. 

The  Topeka  purification  works  were  designed  and 
the  construction  carried  out  under  the  direction  of 
Black  &  Veatch,  consulting  engineers,  Kansas  City,  Mo. 
C.  I.  Dodd  was  the  resident  engineer.  The  Unit  Con- 
struction Co.,  St.  Louis,  Mo.,  held  the  general  contract. 


UNDERDRAINS  IN  SETTLING  BASIN  L;i>i  .>UL.  Cu;.^\.!^ri..U 
Wooden  plugs  in  holes  will  be  knocked  out  after  construction  is  completed 

cause  of  the  high  rate  of  filtration  through  the  rough- 
ing filters  and  the  high  rate  of  wash,  2  ft.  per  minute 
vertical  rise.  These  figures  are  in  line  with  the  Sacra- 
mento experiments  but  are  higher  than  have  ordinarily 
been  used.  The  U-shaped  concrete  wash-water  troughs 
are  spaced  4.5  ft.  from  weir  to  weir.  Sand  was  pre- 
pared on  the  job  from  that  found  nearby  in  the  river. 
As  placed  in  the  filters  it  had  an  effective  size  of  0.4 
m.m.  and  a  uniformity  coefficient  of  1.6.  The  depth  of 
the  sand  is  30  in.  The  distance  from  the  surface  of 
the  filter  medium  to  the  wash-water  weirs  is  20  m.  in 
both  roughing  filters  and  final  filters.  The  supporting 
gravel  has  the  following  thickness  and  sizes:  Up  to  top 
underdrain  pipe  laterals,  21  to  3  in.;  5  in.,  11  to  21  in.; 
3  in.,  i  to  n  in.;  3  in.,  A  to  I  in.;  3  in.,  i  to  i  in.;  4  in., 
10-mesh  to  i  inch.  ^     ,  ^u 

Between  the  roughing  filters  and  the  final  filters  is  a 
coagulant  basin  holding  a  supply  of  one  hour.  A  sta- 
ring velocity  of  0.75  ft.  per  second  is  maintained  in  a 
baffled  section  from  which  the  water  slows  down  to  9.4 
ft.  per  minute  at  the  beginning  of  the  setthng  portion 


Costs  of  Steel,  Concrete  and  Brick  Stacks 

Relative  costs  of  smokestacks  for  power  plants  up 
to  600  hp.  are  given  in  the  report  of  the  committee  on 
modernization  of  stationary  power  plants  at  the  annual 
meeting      of      the      American      Railway      Association 

(Mechanical  Division).  The 
accompanying  table  and  notes 
are  summarized  from  this  re- 
port: 

Steel  stacks  increase  in  cost 
dii-ectly  in  proportion  to  the 
boiler  horsepower  of  the  plant, 
this  being  due  to  duplication 
of  stacks  for  the  larger  plants. 
The  cost  is  much  lower  for  small 
plants,  but  gradually  approaches 
that  of  concrete  and  brick  as 
the  size  of  the  plant  increases. 
Concrete  stacks  decrease  in  cost 
per  boiler  horsepower  as  the 
size  of  the  plant  increases,  the 
cost  being  slightly  higher  than 
that  of  brick  for  the  same  size 
of  plant  above  500  hp.,  and  less 
for  plants  below  500  hp.  Brick 
stacks  also  decrease  in  cost  per 
boiler  horsepower  as  the  size 
of  the  plant  increases,  but  in 
greater  proportion,  the  cost  be- 
ing slightly  less  than  that  of 
conci'ete  for  the  same  size  plant 
above  500  hp.  and  more  when 
below  500  hp. 

Maintenance  and  depreciation 
amount  to  2A  per  cent  of  total 
cost  for  concrete  stacks  per  year, 
3  per  cent  for  brick  stacks  and 
16    per    cent    for    steel    stacks. 
This  may  be  variable,  depend- 
ing  upon    local    conditions,    de- 
sign   and    proper    maintenance, 
but  appears   to  represent  a   basis  of  comparison  which  is 
comparatively  accurate.     There   is  practically   no   appreci- 
able upkeep    to    a    concrete    stack.      Brick    stacks    require 
pointing  up  from  time  to  time,  while  steel  stacks  require 
painting  annually  or  bi-annually. 
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Propose  Interstate  Agreement  on 
Reciprocal  Licensing 

stale  Engineerinj,'^  Examiners  Will  Consider  Plan 

for  Recognition  of  License  in  Other 

Than  Issuing  States 

ARTICLES  of  agreement  as  to  reciprocal  registration 
/\  of  engineers  have  been  formulated  by  the  recipro- 
cal registration  committee  of  the  Council  of  State 
Boards  of  Engineering  Examiners  and  will  be  sub- 
mitted to  the  Council  at  its  next  regular  meeting  in 
October  with  the  recommendation  that  they  be  adopted 
and  put  into  effect  by  the  several  state  boards  of  engi- 
neering examiners. 

In  view  of  the  fact  that  several  states  have  separate 
license  laws  for  engineers  and  architects,  and  that  in 
some  cases  the  license  laws  apply  only  to  surveyors,  the 
committee  did  not  attempt  to  formulate  a  uniform  re- 
ciprocal standard  for  either  architecture  or  surveying, 
but  confined  itself  strictly  to  professional  engineering. 
An  engineer  applying  for  reciprocal  registration  must 
be  licensed  in  some  state  which  is  a  Council  member. 

The  committee  was  unanimously  of  the  opinion  that 
the  standard  for  reciprocal  registration  should  be  set 
so  high  that  it  will  be  considered  a  credit  to  any  engi- 
neer to  have  reciprocal  registration.  It  invites  atten- 
tion to  the  ^ct  that  the  method  of  reciprocal  registra- 
tion providea  does  not  conflict  with  any  state  law  but 
asks  by  mutual  agreement  an  additional  recognition 
without  cost. 

Present  membership  in  tl.e  Council  of  State  Boards 
of  Engineering  Examiners  includes  Colorado,  Florida, 
Diinois,  Indiana,  Iowa,  Louisiana,  Michigan,  Minnesota, 
North  Carolina,  and  Oregon. 

The  proposed  articles  of  agreement  are  as  follows : 

Article  1. — Qualification  for  reciprocal  registration  shall 
be  determined  upon  the  basis  of  professional  record,  thorough 
consideration  of  which  shall  constitute  examination. 

Article  2. — Engineering  experience  gained  by  the  appli- 
cant prior  to  his  reaching  the  age  of  18  years  shall  not  be 
deemed  of  sufficient  importance  to  be  counted  as  a  part 
of  such  professional  experience. 

Article  3. — Applicant's  professional  experience  shall  be 
considered  as  beginning  when  he  emerges  from  the  appren- 
ticeship, or  artisan  class,  into  a  position  which  requires 
original  thought  and  responsibility. 

(a)  In  civil  engineering,  experience  shall  begin  at 
the  point  where  the  applicant  reaches  the  responsibility 
of,  or  equivalent  to,  that  of  actual  transitman. 

(b)  In  other  branches  of  engineering,  experience 
shall  count  only  after  apprenticeship,  foremanship, 
inspectorship,  or  other  subordinate  positions,  unless 
the  work  done  specifically  shows  that  the  applicant 
possesses  originality  of  design  and  has  had  responsi- 
bility in  his  subordinate  positions. 

(c)  In  the  drafting  room,  experience  shall  begin  to 
count  at  the  point  where  the  applicant  ceases  to  do 
merely  tracing,  lettering,  or  purely  mechanical  work, 
requiring  for  its  performance  only  manual  dexterity, 
and  enters  a  position  of  responsibility  where  he  begins 
actual  design. 

Article  4.  —  The  applicant  shall  show  ten  years  of 
experience  of  the  character  indicated  above  as  evidence  of 
qualification  for  reciprocal  registration,  and  his  experience 
record  shall  show  propressive  advancement  in  the  character 
of  the  work  pcrfonned,  without  disqualifying  evidence. 
Each  case  shall  be  considered  on  its  merits,  and  the  expe- 
rience record  must  he  given  in  such  complete  detail  that 
the  Board  of  Examiners  can  accurately  determine  the  class 
of  work  performed  by  the  applicant. 

Article  5.  —  Graduation  from  an  engineering  school  of 


recognized  standing  shall  be  accepted  as  the  equivalent  of 
two  years  of  such  practice.  The  intent  of  this  clause  is 
to  recognize  engineering  schools  which  exact  the  equivalent 
of  a  high  school  or  a  preparatory  school  diploma  as  an 
entrance  requirement,  and  demand  the  equivalent  of  a  four 
years  course  in  engineering  for  graduation. 

Article  6. — Where  the  experience  record  of  an  applicant 
shows  that  he  has  done  exceptional  work  of  much  higher 
character  than  that  implied  in  Articles  3  and  4,  he  may 
be  granted  reciprocal  registration  upon  a  record  of  seven 
years  experience,  of  which  graduation  from  a  recognized 
school  of  engineering  shall  count  as  two  years. 

Article  7.  —  The  submission  of  a  detailed  professional 
record,  properly  attested,  and  accompanied  by  references 
as  to  character  and  qualification  from  three  reputable, 
registered,  p'ractising  engineers,  shall  be  considered  as  the 
equivalent  of  examination,  and  need  not  be  presented  by 
the  applicant  in  person. 

Article  8. — Making  reciprocal  registration  operative  be- 
tween the  states  shall  be  done  by  means  of  certification  from 
one  state  to  another  of  the  applicant's  qualification,  and 
by  the  affixing  to  the  license  or  registration  certificate, 
renewal  certificate,  or  annual  card,  of  a  seal,  which  shall 
bear  the  name  of  the  board  of  examiners  issuing  same, 
together  with  the  words  "Reciprocal  Registration."  This 
seal  shall  be  in  addition  to  any  other  seal  required  by  state 
law  to  be  affixed  to  such  papers. 

Article  9.  —  Whenever  an  applicant  applies  to  a  state 
board  for  registration,  if  his  qualifications  fully  comply 
with  the  standard  for  reciprocal  registration  herein  pro- 
vided, he  shall  be  entitled  to  the  reciprocal  registration 
certificate  and  seal.  Those  who  have  previously  been 
granted  registration  in  their  own  states,  upon  applying 
for  reciprocal  registration,  shall  be  granted  same,  if  fully 
complying  with  the  standard  herein  provided. 

Article  10. — The  aforesaid  reciprocal  registration  certif- 
icate shall  be  prima  facie  evidence  of  qualification  for  license 
in  any  state,  member  of  this  council.  Upon  presentation 
thereof,  together  with  the  legal  fee  required  and  such  infor- 
mation (other  than  evidence  of  qualification)  as  may  be 
requested  for  the  records  of  the  board  to  whom  the  applica- 
tion is  made,  such  board  shall  issue  license  or  registration 
to  the  applicant 

Article  11.  —  Any  reciprocal  certificate  may  be  revoked 
by  the  state  issuing  same  upon  presentation  to  its  board 
of  examiners  of  good  and  sufficient  evidence  of  gross  in- 
competence or  that  the  applicant's  character  warrants  such 
revocation. 

Article  12. — Should  any  questions  or  disagreements  arise, 
or  should  any  points  in  the  above  agreement  appear  to 
require  interpretation,  such  questions  shall  be  referred  to 
the  Council  for  action  at  its  next  regular  meeting;  or  in 
case  more  expeditious  action  shall  be  necessary,  they  may 
be  acted  upon  by  the  Council  by  letter  ballot.  If  by  letter 
ballot,  such  ballot  shall  be  conducted  through  the  office  of 
the  secretary  of  the  Council  in  the  customary  manner,  and 
the  votes  shall  be  counted  not  later  than  sixty  days  after 
forwarding  from  his  office,  by  registered  mail,  of  the  ques- 
tions at  issue.  The  secretary  of  Council  shall  thereupon 
immediately  certify  to  the  various  member  boards  the  roll 
call  and  results  of  the  vote,  and  the  determination  of  the 
questions  at  issue,  and  consequent  action  shall  be  in  accord- 
ance with  the  majority  of  the  votes  recorded. 


Plan  Railway  Extensions  in  China 

Extension  of  the  Peking-Suiyuan  Railway  100  miles 
farther  west  is  about  to  be  begun,  according  to  an 
article  in  the  Peking  Leader  forwarded  by  the  United 
States  commercial  attache  at  Peking.  The  survey  for 
this  line  had  been  finished  for  some  time  and  most 
of  the  grading  completed  when  financial  stringency  com- 
pelled a  suspension  of  work.  This  is  the  first  Chinese 
line  to  be  built  entirely  by  native  engineers.  It  was 
originally  estimated  to  cost  $6,746,000  but  under  pres- 
ent plans  a  temporary  type  of  construction  will  be  used 
lessening  the  cost. — Commerce  Reports. 
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Completion  of  Barrett  Dam  Wins 
Close  Race  With  Water 

For  Months  Steadily  Rising  Reservoir  Threatened 

to  Overtop  Structure — Value  of  Water 

Saved  Exceeds  Cost  of  Dam 

SOURCES  OF  WATER  supply  serving  the  city  of  San 
Diego  are  being  developed  and  additional  reservoirs 
are  being'  provided  to  store  enough  water  to  fulfill  the 
city's  rapidly  increasing  requirements  over  a  period  of 
several  years  of  subnormal  rainfall.  Temperature  and 
aridity  conditions  in  that  region  are  such  that  the 
evaporation  from  open  reservoirs  is  about  5i  ft.  per 
year,  thus  adding  materially  to  the  storage  require- 
ments. The  latest  addition  to  the  system  is  the  Barrett 
Dam,  just  completed,  w^hich  was  built  to  store  water  on 


was  distributed  uniformly  over  a  period  of  five  months. 

At  the  beginning  of  this  five-month  period  work  was 
well  advanced  on  Barrett  Dam  and  enough  concrete  had 
been  poured  to  bring  the  structure  above  the  level  of 
the  storage  required  in  the  reservoir  to  hold  an  average 
season's  full  run-off.  The  first  heavy  run-off  of  the 
winter  immediately  increased  the  level  of  the  water  in 
the  reservoir  from  El.  50  ft.  to  106  ft.  From  that  time 
on  the  level  of  water  in  the  reservoir  raised  at  the 
maximum  rate  it  was  possible  to  bring  up  the  concrete 
structure.  By  concentrating  every  effort  on  the  work 
plus  remarkable  good  luck,  no  water  was  lost  and  in 
addition  to  retaining  all  the  run-off  that  came  from  its 
own  drainage  basin,  Barrett  Dam  took  care  of  IJ  billion 
gal.  that  overflowed  from  Morena  reservoir  which  is 
farther  up  in  the  same  drainage  basin. 

Figured  on  the  wholesale  rate  of  10  cents  per  1,000 


DAM  CREST  DURING  THE  RACE  WITH  HIGH  WATER 
Note  that   the   water  is  being  held  bacli  by  the  weight  of       between    which    panel- forms    serve    as    flash    boards. 
freshly  poured  concrete  held  by  cribs  in  the  form  of  piers 


downstream  side  at  times  was  below  reservoir  level. 


The 


the  Cottonwood  River  about  36  miles  east  of  San 
Diego.  This  work  has  required  the  excavation  of  75,000 
cu.yd.  of  material  and  the  placing  of  140,000  cu.yd.  of 
masonry.  The  construction  layout  used  on  Barrett  Dam 
was  described  in  Engineering  Neivs-Record,  Oct.  27, 
1921,  p.  695. 

The  rainfall  in  the  city  of  San  Diego  for  the  month 
of  December,  1921,  was  9.26  in.  and  for  a  24-hour  period 
during  December  25-26,  it  was  3  in.  These  exceed  all 
previous  records  for  30-day  and  24-hour  periods  respec- 
tively. Unusually  heavy  rainfall  continued  in  the  vicin- 
ity of  San  Diego  for  the  spring  months  of  1922, 
bringing  the  total  precipitation  for  the  winter  of  1921- 
22  to  about  200  per  cent  of  normal;  the  second  heaviest 
in  seventy-five  years.  This  came  after  a  flood-producing 
storm  at  the  beginning  of  the  season  and  fortunately 


gal.  plus  the  pumping  cost  and  fixed  charges  which  the 
city  has  been  paying  for  unfiltered  water  to  supplement 
its  own  supply,  the  value  of  the  water  stored  behind 
Barrett  Dam  by  the  time  the  structure  was  completed 
exceeded  the  entire  cost  of  the  dam.  However,  loss  by- 
overflow  during  construction  would  have  been  much 
more  than  the  value  of  the  water  in  dollars  and  cents. 
Overtopping  at  any  time  during  the  last  five  months 
of  the  work  would  have  put  out  of  commission  the  con- 
crete hoisting  and  spouting  system  and  flooded  the  sand 
pits,  thus  probably  making  it  impossible  to  complete 
the  dam  this  season  and  losing  the  opportunity  to  create 
and  utilize  the  full  storage  capacity  for  this  season's 
run-off. 

With  construction   going  on   under  these  conditions 
any  risk  of  mere  plant,  materials  or  fresh  concrete  was 


/' 


158 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  4 


considered  ju.stifiable  if  it  enhanced  the  prospects  for 
keeping  the  dam  above  the  ri.sing  water  level.  Except 
for  the  loss  of  freshly  poured  concrete  there  was  little 
or  no  risk  of  damage  to  that  part  of  the  structure 
already  completed  because  both  ends  were  advanced  as 
soon  as  possible  and  kept  above  the  center  so  that  in 
the  event  of  an  overpour  the  abutments  would  be  pro- 
tected. In  anticipation  of  emergency  requirements  a 
number  of  temporary  sluiceways  fitted  with  stop  planks 
were  maintained  continuously  through  the  central  por- 
tion of  the  top  of  the  structure  as  the  masonry  was 
carried  up. 

From  Dec.  26  to  the  completion  of  the  work  some 
five  months  later,  the  reservoir  level  not  only  kept  up 
on  the  stop  planks  in  the  sluiceways  and  was  continu- 
ously very  close  to  the  crest  of  the  uncompleted  struc- 
ture" but  repeatedly  and  frequently  threatened  to  over- 
top it  and  during  practically  all  of  the  time  was  higher 


was  a  shortage  of  cement  for  several  weeks  during  the 
critical  period.  This  was  because  the  14-mile  road  over 
which  cement  normally  came  from  the  railroad  by  motor 
truck  became  impassable  after  several  weeks  of  unusual 
and  unexpected  rainfall  and  another  route  25  miles 
long  had  to  be  used.  There  were  times  during  the 
critical  period  when  all  the  trucks  available,  loaded  with 
cement,  were  stuck  in  soft  spots  along  this  25-mile 
route. 

The  rainfall  at  Barrett  Dam  was  33.2  in.  in  the  five- 
month  period.  The  good  fortune  of  the  equable  distri- 
bution, together  with  the  success  in  keeping  the  dam 
above  the  rising  water  level,  has  put  the  city  in  an 
unusually  favorable  position  in  regard  to  quantity  of 
stored  water.  In  addition  to  the  12 J  billion  gal.  now 
stored  in  Barrett  reservoir,  Morena,  Upper  Otay  and 
Chollas  Heights  reservoirs  are  completely  filled,  and 
Lower  Otay  practically  so,  bringing  the  total  amount 
of  water  stored  in  the  city's  system  to  over  42  billion  gal. 

The  construction  of  Barrett  Dam  has  been  under  the 
direction  of  H.  N.  Savage,  hydraulic  engineer  for  the 
city  of  San  Diego.  W.  A.  Stebbins  was  construction 
engineer  resident  at  the  dam. 


BARRETT  DA.M   COMl'LETED  TO   FLI.L  HEIGHT 
"Stepping"  the  downstream  face  saved  labor  by  (1)  making 
workmen   more   efficient   than    when    working   on    the    face 
of  a  sheer  drop  and   (2)   facilitating  crossing  at  any  level. 

than  some  sections  of  the  uncompleted  masonry.  Over- 
pour  at  times  was  prevented  only  by  upstream  forms 
backed  up  by  a  little  fresh  concrete  hurriedly  placed  and 
^•loping  rapidly  down  and  away  from  the  forms  to  a  level 
10  ft.  below  that  of  the  water  in  the  reservoir.  At 
other  times  when  the  crest  of  the  uncompleted  dam 
had  been  brought  up,  as  was  the  general  practice,  a 
few  feet  higher  on  the  downstream  side  than  on  the 
upstream  side  the  impounding  water  actually  came  up 
on  to  and  part  way  across  the  top  of  the  structure. 
At  such  times  the  concrete  that  was  placed  with  fever- 
ish haste  on  the  upstream  half  of  the  crest  to  keep  the 
dam  above  the  rising  water  level,  had  to  be  deposited 
under  water. 

Because  of  the  necessity  for  concentrating  time  and 
effort  on  more  essential  work,  form  panels  often  had 
to  be  set  up  hastily  and  left  without  being  aligned  to  a 
nicety.  About  one-third  of  the  upstream  panel  forms 
were  lost  by  being  submerged  before  they  could  be 
removed.  These,  however,  were  considered  mere  inci- 
dentals in  the  consummation  of  the  main  objective  of 
saving  the  water. 

One  of  the  factors  that  increased  the  risk  of  losing 
the  race  was  the  difficulty  in  delivering  cement  to  the 
job.  Despite  the  fact  that  there  were  10,000  bbl.  of 
cement  stored  at  the  dam  when  the  rainy  season  came 
on  (all  available  cement  storage  space  being  filled)  there 


Summing  Up  the  Ford  Proposal 

Extract  from  the  majority  report  of  V.  S.  Senate  Com- 
mittee on  Forestry  aiid  Agriculture  on  the  various  offers 
for  the  water-power  and  nitrate  plants  at  Muscle  Shoals  on 
Tennessee  River. 

THE  wonderful  propaganda  that  has  been  carried  on  over 
the  country  in  favor  of  the  Ford  offer  has  led  the  people 
t(j  have  an  entirely  erroneous  idea  as  to  what  the  Ford 
offer  really  is.  It  is  difficult  to  harmonize  our  idea  of  Mr. 
Ford's  fairness  with  his  silence  on  this  subject,  when  his 
name  is  so  often  used  in  exaggeration  and  misrepresenta- 
tion as  to  just  what  he  does  offer  to  do.  The  country  has 
been  given  to  understand  that  Mr.  Ford  has  guaranteed  to 
reduce  the  cost  of  fertilizer  by  one-half.  He  has  done 
nothing  of  the  kind.  He  has  made  no  guarantee  of  any 
kind  in  the  way  of  the  reduction  of  the  cost  of  fertilizer. 
The  country  has  been  given  to  understand  that  he  pays 
the  Government  4  per  cent  interest  on  its  investment  in 
the  two  dams.  He  does  nothing  of  the  kind.  He  has  not 
made  any  such  offer  and  no  such  proposition  is  included  in 
his  bid.  Giving  his  corporation  credit  for  every  dollar 
that  it  pays,  he  will  be  paying  to  the  taxpayers  less'  than 
3  per  cent  on  the  money  which  he  uses  out  of  the  Treasury 
of  the  United  States,  and  when  we  consider  that  this  loan 
runs  for  one  hundred  years,  it  requires  even  the  stretch 
of  the  imagination  to  understand  the  enormous  profit  that 
his  corporation  secures  in  this  one  item  alone. 

Assuming  that  a  fair  interest  rate  in  the  commercial 
world  is  6  per  cent,  this  would  give  his  corporation  during 
a  hundred-year  period  a  total  gift  of  cold  cash  of  $236,250,- 
000,  and  if  this  money  were  compoundfJ  as  Mr.  Ford  asks 
the  Government  to  compound  what  he  pays,  the  profit  to 
the  corporation  at  the  end  of  the  one  hundred-year  period 
would  be  $14,500,000,000.  This  is  more  than  half  our  total 
cost  of  the  World  War. 

The  country  has  been  given  to  understand  that  the  Ford 
offer  provides  for  the  repayment  to  the  Government  within 
the  one  hundred-year  period,  the  entire  investment  that  the 
Government  has  made.  His  offer  does  nothing  of  the  kind. 
On  the  other  hand,  the  total  payments  include  in  the  offer 
of  both  interest  and  amortization,  amount  to  less  than  3 
per  cent  on  the  investment  and  he  never  pays  one  dollar 
of  the  principal.  The  people  of  the  country  have  been  led 
to  believe  that  the  Ford  offer  means  a  reduced  price  for 
electricity  to  consumer.  It  means  nothing  of  the  kind.  He 
has  not  agreed  to  furnish  a  single  kilowatt  to  any  home 
or  to  any  manufacturing  concern  except  his  own.  The 
great  city  that  is  to  spring  up  as  if  by  magic  will  probably 
have  its  streets  and  its  homes  lighted  by  electricity,  gen- 
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erateU  from  coal  that  is  shipped  in  on  the  railroads.  The 
mighty  power  at  Muscle  Shoals  will  be  devoted  entirely 
and  exclusively  to  the  use  of  the  great  corporation  which 
Mr.  Ford  will  organize. 

When  we  bring  together  the  results  that  must  follow 
from  these  two  divisions  of  the  Ford  offer,  the  mind  is 
dazed  at  the  unreasonableness  of  the  proposition,  at  the 
enormity  of  the  gift.  With  the  expenditure  of  no  money, 
there  is  turned  over  to  a  corporation  property  of  the  value 
of  more  than  one  hundred  million  dollars,  and  the  right  and 
privilege  to  extort  unjust  profits  from  the  citizens  of  this 
country  without  limit.  Money  is  furnished  by  the  unwilling 
taxpayers  of  the  country  to  construct  improvements  of 
millions  in  value  and  to  finance  operations  on  th?  most 
gigantic  scale  in  history,  not  for  the  benefit  of  the  people, 
but  entirely  and  exclusively  for  the  benefit  of  one  corpora- 
tion. The  inheritance  of  our  children  and  our  children's 
children  is  mortgaged,  and  the  resources  of  our  country 
are  not  only  given  away,  Ijut  with  the  gift  is  tied  up  cheap 
money,  obtained  -at  the  (expense  of  the  taxpayers,  and  the 
right  to  use  it  with  but  little  recompense,  for  one  hundred 
years'  time.  There  is  nothing  in  the  history  of  the  world 
with  which  this  can  be  compared.  Civilization  is  without 
a  precedent.  If  the  "Ford  offer  is  accepted,  then  the  fight 
for  conservation  that  has  been  waged  by  public  spirited 
and  patriotic  men  and  women  all  over  the  country  is'  not 
only  lost  and  given  away,  but  those  who  are  unwillingly 
compelled  to  make  the  gift  are  to  be  taxed  one  hundred 
years  to  make  the  gift  more  profitable.  It  is  the  greatest 
gift  ever  bestowed  upon  mortal  man  since  salvation  was 
made  free  to  the  human  race. 


Bark  Left  on  Underground  Part 
of  Creosoted  Piles 

IN  THE  new  State  Pier  being  built  by  the  Directors 
of  the  Port  in  Portland,  Maine,  (Engineering  Ne^vs- 
Record,  April  27,  1922,  p.  691)  the  piles  forming  the 
main  part  of  the  substructure  are  being  furnished  with 
the  bark  on  for  the  bottom  30  ft.  so  as  to  save  in  the 
cost  of  creosoting.  The  specifications  in  this  particular 
read  as  follows : 

"The  bark  and  inner  skin  shall  be  removed  except 
for  a  distance  of  30  ft.  from  the  tip.  .  .  .  Each  pile 
shall  be  so  treated  as  to  contain  not  less  than  16  lb.  of 
creosote  oil  per  cubic  foot  of  the  peeled  portion  of  the 
pile  unless  the  engineer  is  satisfied  that  the  largest 
practicable  volumetric  injection  has  been  obtained  with 
a  lesser  amount  of  oil." 

In  explanation  of  this,  Fay,  SpofTord  &  Thorndike, 
the  engineers  for  the  pier,  say: 

The  above  specifications  are  for  southern  yellow  pine, 
either  long-leaf  or  short-leaf,  and  are  applicable  to  approx- 
imately 5,500  piles  of  which  2,200  are  from  85  to  89  ft.  in 
length  and  1 ,500  of  the  remainder  are  over  70  ft.  in  length. 
The  object  of  the  specification  was  primarily  to  reduce  the 
amount  of  creosote  required  to  impregnate  the  pile,  the 
bark  acting  as  a  partial  barrier  to  the  impregnation  of 
the  creosote  on  the  portion  of  the  pile  which  is  to  be  driven 
into  the  ground  and  which  would,  therefore,  be  free  from 
the  attack  of  the  limnoria  which  are,  so  far  as  known, 
the  only  marine  worms  giving  trouble  in  Portland  harbor. 
The  expense  of  the  creosoting  is  a  highly  important  factor 
in  the  total  cost  of  the  piles — about  one-half  of  the  total 
cost  of  the  piles  as  delivered  at  the  shipping  point.  There 
would  also  be  a  minor  saving  resulting  from  the  fact  that 
the  bark  would  not  have  to  be  peeled  from  this  portion  of 
the  pile. 

In  carrying  out  the  provisions  of  these  specifications,  it 
was  necessary,  in  order  to  determine  the  proper  amount 
of  treatment  to  ensure  16  lb.  of  creosote  per  cubic  foot  m 
the  peeled  portion  of  the  pile  to  make  an  assumption  a3 
to  the  amount  of  creosote  penetrating  the  bark.  This 
figure  was  agreed  upon  in  conference  with  the  creosoting 


companies  as  4  lb.  per  cubic  foot.  No  exact  knowledge, 
however,  exists  on  this  point  and  it  seems  to  me  one  which 
might  well  be  investigated  by  the  Coniinittee  of  the  National 
Research  Council  now  engaged  in  the  study  of  the  activities 
of  marine  worms.  We  estimate  that  this  provision  of  the 
specifications  has  saved  upwards  of  $10,000  in  the  cost  of 
the  piles  for  this  job. 


Restoring  a  Fire  Damaged  Concrete 
Building  in  Berlin 

Spalled  Reinforced-Concrete   Columns  and   Beams 

in  German  Chocolate  Factory  Re-covered 

by  Cement  Gun 

AS  noted  ir»  Engineering  News-Record,  Majj  11,  1922, 
l\  p.  795,  last  January  one  of  the  factory  buildings 
of  the  Sarotti  Company,  a  large  chocolate  and  cocoa 
manufacturer  in-  Berlin,  Germany,  was  severely  dam- 


REPAIRING  COLUMNS   IN  BBRUN  FACTORY 

Column  in  foreground  iSs  been  stripped  of  damaged  con- 
crete, new  reinforcement  placed  and  gvmite  applied  to  lower 
lialf.      Man  applying  gunite   in  rear. 

aged  by  an  interior  fire  which  gutted  the  building  of 
its  contents  and  wrecked  a  number  of  the  reinforced- 
concrete  members.  The  building  in  which  the  fire  took 
place,  as  noted  in  the  other  article,  \vas  five  stories 
high,  a  beam  and  girder  reinforced-concrete  building  of 
an  outside  plan  of  255  x  180  ft.  with  an  interior  court 
about  50  X  70  ft.  It  was  filled  with  highly  combustible 
material  and  the  fire  communicated  -to  .■each  of  the  "five 
floors  through  a  central  well.  Damage  to  the  concrete 
structure  was  mainly  in  the  spalling  off  of  the  concrete 
over  the  reinforcement.  This  spalling  varied  somewhat 
with  the  size  of  the  members  but  in  practically  every 
case  the  concrete  was  destroyed  to  at  least  the  depth 
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BEAM  AND  GIRDER  CLEANED  FOR  GUNITE  COATING 

of  the  steel  and  in  many  cases  to  a  point  back  of  the 
steel.  The  full  extent  of  the  damage  to  the  conci-ete 
was  not  all  discovered  until  repair  was  started  and 
then  it  was  found  necessary  in  some  of  the  larger  col- 
umns to  add  12  in.  of  concrete,  and  in  about  half  of 
them  6  in. 

In  the  reconstruction  work,  which  is  now  under  way, 
the  new  concrete  was  applied  with  a  cement  gun.  Two 
standard  type  N-1  cement  guns  were  used  on  the  work, 
each  located  in  approximately  the  center  of  the  length 
of  the  building  but  on  opposite  sides  of  the  interior 


court.  A  separate  electrically  driven  air  compressor 
was  provided  near  each  machine  and  with  each  gun  was 
about  300  ft.  of  delivery  hose.  Cement  and  sand  were 
dumped  into  the  basement  and  on  the  first  floor  level 
close  to  each  machine  and  all  the  shooting  to  whatever 
part  of  the  building  was  done  from  the  one  location  of 
the  gun.  A  total  difference  of  elevation  of  120  ft.  was 
taken  care  of. 

The  general  method  followed  was  similar  to  those  fol- 
lowed in  this  country  for  the  repair  of  the  Edison 
buildings  at  West  Orange  and  the  warehouse  at  Far 
Rockaway.  L.  I.  That  is,  the  spalled  concrete  was  first 
i-emoved  by  hammer  and  later  by  an  air  tool  until  sound 
concrete  was  reached.  Where  the  reinforcement  had 
been  destroyed  by  fire  additional  reinforcement  was 
added,  and  in  the  case  of  the  columns  and  the  larger 
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SHOOTING  AND  SCREEDING   STRIPS   IN  PLACE 
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DETAILS    OF    SHOOTING    STRIPS    AND    SCREEDS 

girders  new  reinforcement  to  hold  the  gunite  was 
placed.  In  the  columns  this  consisted  of  vertical  rods 
varying  in  size  from  A  to  1  in.  long  and  hoop  reinforce- 
ment of  i  in.  wide  spaced  4  to  6.  One  of  the  views 
shows  a  column  half  covered  with  the  gunite  and  the 
reinforcement  in  place. 

The  first  application  of  gunite  was  made  of  a  thick- 
ness just  to  cover  the  reinforcement.  After  putting  on 
this  first  application  shooting  strips,  as  shown  in  the 
accompanying  sketch  and  illustrated  in  one  of  the 
photographs,  were  placed  and  a  second  layer  of  gunite 
applied  as  shown.  In  the  beams  the  old  stirrups  were 
used  as  supports  for  reinforcing  the  gunite  and  new 
stirrups  of  round  iron  fastened  to  the  old  and  the  ex- 
panded metal  fastened  to  the  new  stirrups. 

The  beams  and  the  underside  of  the  floor  slabs  were 
cleaned  after  the  loose  material  was  removed  with  ham- 
mer and  chisel  by  using  a  cement  gun  as  a  sand-blast 
machine.  First  this  cleaning  was  done  by  hand,  using 
wire  brushes,  but  trials  proved  that  the  cement  gun 
would  do  the  work  in  about  a  quarter  of  the  time. 

The  work  was  started  April  4.  1922,  and  up  to  and 
including  June  3,  or  40  days,  the  cement  guns  were  in 
operation  375  hr.  moving  2,160  cu.ft.  of  cement,  353 
cu.yd.  of  sand  at  an  average  mixture  of  1  to  4J,  which 
means  about  4.5  cu.yd.  of  concrete  placed  a  day  of  4.7 
hours.  The  crew  for  the  work  consisted  of  one  foreman, 
one  compressor  operator,  two  nozzle  men.  two  laborers 
and  gun  operators  and  12  laborers  wheeling  sand  and 
cement,  mixing  and  screening  sand  and  cement. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus^ 
sion  of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


From  Another  Engineer's  Wife 

Sir — Referring  to  recent  letters  from  engineers'  wives 
published  in  your  valuable  columns,  here's  an  incident  that 
happened  to  my  husband  at  a  hotel  table  in  a  small  Wis- 
consin town.  My  husband  is  a  pretty  well  known  bridge 
engineer.  In  the  course  of  conversation  with  an  inquisitive 
elbow  mate,  he  was  asked, 

"What  business  are  you  in? 

"I'm  a  civil  engineer. 

"What's  that? 

"I'm  a  bridge  builder. 

"Oh!  I  see,  a  sort  of  a  carpenter? 

"No!  a  card  player" — and  it  went. 

Sic  Semper. 


Some  Questions  as  to  the  Oregon  City  Arch 

Sir — The  article  in  your  June  8  issue,  p.  942,  by  C.  B. 
MoCullough  on  the  Oregon  City  Bridge  brings  to  mind 
several  interesting  questions  on  design. 

The  author  lays  much  stress  on  the  injurious  effects  of  the 
sulphite  fumes  from  the  paper  mills,  which  are  some  600  ft. 
distant.  The  old  suspension  bridge  occupied  the  same  site 
for  the  past  thirty  odd  years  and  did  not  show  excessive 
corrosion,  either  on  the  galvanized  cables  or  the  rod 
hangers.  True,  the  cables  became  somewhat  corroded  near 
the  anchors,  probably  due  either  to  electiolysis  or  rusting 
from  soil  moisture.  These  points  were  better  protected 
from  the  fumes  than  any  other  parts  of  the  cables.  Neai-by 
vegetation  shows  no  injurious  effects  from  atmospheric 
pollution.  Any  structural  steel  exposed  to  the  Oregon 
climate  should  be  painted  at  intervals  of  four  or  five  years, 
and  the  writer  does  not  consider  that  these  intervals  will 
be  materially  shortened  by  the  proximity  of  the  bridge  to 
the  paper  mills.  Hence  the  economy  of  this  type  of  struc- 
ture over  a  spandrel  braced  arch  is  not  apparent. 

The  cross-section  of  the  arch  rib  is  the  second  point  for 
consideration.  Obviously  the  rib  takes  both  flexure  and 
direct  compression.  Why,  then,  should  it  not  conform  to 
the  recognized  specifications  for  both  plate-girders  and 
columns?  The  6  x  3J  x  ,;■  longitudinal  angle  stifTeners  have 
a  radius  of  gyration  of  approximately  1.75  including  a  por- 
tion of  the  adjacent  web  plate.  This,  for  the  maximum  un- 
supported length  of  17  ft.  gives  a  ratio  of  L  to  R  of  113. 
The  specifications  of  the  American  Railway  Engineering 
Association  limit  the  length  of  unsupported  flanges  of  com- 
pression members  to  40  R.  These  angles  are  too  slender  to 
make  effective  stifTeners.  The  web  plates  in  themselves  are 
not  thick  enough  to  satisfy  standard  specifications  for  com- 
pression members.  Hence  the  allowable  unit  compressive 
stress  in  the  arch  rib  is  limited  by  these  unsupported  por- 
tions and  is  much  smaller  than  the  rib  taken  as  a  unit. 

Another  point  worthy  of  consideration  is  the  fact  that 
the  lower  ends  of  the  arch  ribs  are  under  water  for  a  major 
portion  of  the  year,  and  as  much  as  15  ft.  under  water  dur- 
ing ordinary  spring  run-off s.  The  U-in.  coating  of  gunite  on 
the  exterior  cannot  be  expected  to  keep  all  of  the  water  out 
of  the  ribs.  Neither  will  the  concrete  filling  m  the  ribs 
adhere  to  the  web  plates  to  protect  them  from  corrosion. 
An  analogous  case  is  one  cited  in  Engincermn  News-Record, 
Feb.  10,  1921,  p.  264  concerning  the  failure  of  an  arch  bridge 
at  Dayton,  Ohio,  which  showed  that  the  concrete  adhered  to 
only  about  15  per  cent  of  the  steel. 


Tie-Treatment  a  Charge  Against  Capital 

Sir — Referring  to  various  articles  in  Engineering  News- 
Record  including  that  in  the  issue  of  June  1,  1922,  p.  921, 
by  Earl  Stimson,  chief  engineer  of  maintenance,  Baltimore 
and  Ohio  R.R.  Co.,  and  F.  S.  Schwinn,  chief  engineer.  Inter- 
national and  Great  Northern  Ry.,  and  letter  of  June  9,  by 
J.  N.  Sunderland,  printed  in  your  issue  of  June  29,  1922; 
all  of  these  articles  relate  to  the  propriety  of  capitalizing 
the  actual  cost  of  cross-ties   treatment. 

According  to  the  principles  of  economics  this  cost  is  a 
proper  charge  to  the  capital  account.  The  classification 
of  investment  in  road  and  equipment  of  steam  roads,  p.  18, 
Account  8,  states:  "This  account  shall  include  the  cost  of 
cross,  switch,  bridge  and  other  track  ties  used  in  the  con- 
struction of  tracks  for  the  movement  or  storage  of  loco- 
motives and  cars  and  the  cost  of  additional  ties  subse- 
quently laid  in  such  tracks;  also  the  excess  cost  of  metal 
ties  used  in  repairing  of  tracks  over  the  cost  to  replace 
in  kind  wooden  ties  removed."  The  classification  of  operat- 
ing expenses,  p.  42,  Account  212,  states:  "This  account  shall 
include  the  cost  of  cross,  switch,  bridge  and  other  track 
ties  used  in  the  repairs  of  tracks." 

There  is  no  specific  reference  to  the  cost  of  treating  ties 
in  any  of  the  classifications.  However,  the  correct  eco- 
nomic principle  to  be  followed  is  to  charge  "renewals  in 
kind"  to  operating  expenses.  It  is  understood  that  the 
bureau  of  accounts  does  not  approve  charging  cost  of  treat- 
ment to  investment  where  a  few  ties  are  used  on  each 
track  section,  but  where  a  whole  district  or  division  has 
actually  been  renewed  with  treated  ties  it  is  probable  that 
the  bureau  would  carefully  consider  any  reasonable  case 
presented  by  a  carrier,  and  approve  a  proper  charge  to 
investment  provided  the  actual  cost  of  treatment  had  been 
checked  by  a  representative  of  the  bureau,  and  the  evi- 
dence clearly  showed  that  the  cost  was  in  excess  of  the 
original  investment.  There  seems  to  be  general  agree- 
ment that  the  cost  of  treatment  of  ties  is  a  proper  charge 
to  capital  account  and  the  bureau  of  valuation  during  the 
past  nine  years  has  inventoried,  classified  and  priced  ties 
exactly  as  found  in  the  track  on  the  date  of  valuation. 

Edwin  F.  Wendt, 

Washington,  D.  C,  July  15.  Consulting  Engineer. 


June  20,  1922, 
Portland,  Ore. 


R.  W.  Lincoln, 
Consulting  Engineer. 


Old  Dams  Being  Inspected  in  Quebec 

Sir — I  was  interested  in  the  note  published  in  Engineer- 
ing News-Record,  June  29,  p.  1069,  about  the  inspection  of 
old  dams  in  the  State  of  New  Jersey  by  engineers  of  the 
State  Department  of  Conservation   and  Development. 

An  investigation  of  a.l  dams  situated  in  the  Province  of 
Quebec  is  also  being  made.  The  work,  instead  of  being  done 
by  engineers  of  the  Government,  is'  left  to  the  care  of  every 
proprietor.  In  1918,  three  laws  were  enacted  stipulating: 
(1)  "That  nobody  (corporation,  partnership,  person)  can 
begin  any  canal,  flood-gate,  embankment,  dam,  dyke,  etc., 
in  the  water  courses  running  through  his  property  with- 
out having  previously  obtained  the  approbation  of  the 
Lieutenant-Governor-in-Council;  (2)  every  possessor  of 
existing  works  of  this  kind  is  obliged  to  submit  plans  and 
specifications  of  such  works  to  the  Minister  of  Lands  and 
Forests;  (3)  all  works'  to  be  done  in  the  future  for  the 
storing  of  water  must  be  previously  authorized,  if  such 
works  necessitate  the  taking  possession  and  occupation  of 
public  or  private  property  or  affect  the  same  in  any  way." 

This  covers'  every  case  which  may  exist  regardless  of  the 
height  of  the  dams,  dikes,  etc.,  or  of  the  extent  of  the 
drainage  area.  We  estimate  that  the  number  of  existing 
dams  for  the  floating  of  logs  only  about  1,800.  Out  of  that 
number,  the  Departmont  of  Lan<is  and  Forests  has  received, 
since  1918,  about  275  plans.  We  feel  well  satisfied  with 
this  result,  considering  that  the  financial  situation  of  many 
lumber  companies  has  been  precarious  of  late.  We  have 
no  serious  difficulty  in  getting  exact  information. 

Eugene  Roy, 
Engineer,  Department  of  Lands  and  Forests, 

Quebec,  Canada. 
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News  of  the  Week 


New  York,  July  27,1922 


Connell  to  Advise  Pinchot 
on  Penn.  Road  Policies 

Republican    Nominee    for    Governor    is 
Investigating     All     State     Depart- 
ments Before  Election 

A  survey  of  the  Pennsylvania  State 
Highway  Department  has  been  under- 
taken to  place  information  regarding 
fiscal,  engineering  and  other  policies  in 
the  hands  of  Gifford  Pinchot,  Repub- 
lican nominee  who,  unless  a  political 
upset  occurs,  will  be  Pennsylvania's 
next  governor.  The  investigation  is 
being  made  through  the  agency  of  the 
Citizens'  Committee  on  the  Finances  of 
the  State  of  Pennsylvania,  appointed 
by  Mr.  Pinchot.  William  H.  Connell, 
formerly  chief  of  the  Bureau  of  High- 
ways of  Philadelphia,  has  been  selected 
to  canvass  the  state  highway  situation 
and  submit  a  report.  The  survey  will 
ii.clude  a  study  of  organization,  engi- 
neering policies,  and  general  conduct 
of  the  business  of  the  entire  de- 
partment. 

It  is  understood  that  Mr.  Pinchot,  in 
his  capacity  as  candidate  for  governor, 
desires  to  have  this  information  in  hand 
before  election  so  that,  in  the  event 
of  his  choice  as  the  state's  chief  exec- 
utive, he  will  be  familiar,  at  the  outset, 
with  the  work  and  policies  of  the  vari- 
ous departments  under  his  jurisdiction. 
Through  the  Citizens'  Committee,  of 
which  Dr.  Clyde  L.  King  is  chairman, 
similar  studies  are  being  made  of  other 
state  departments.  Dr.  King  has  made 
for  Engineering  News-Record  the  fol- 
lowing statement  in  explanation  of  the 
committee's  work: 

Purpose  of  Survey 

"The  last  session  of  the  state  legis- 
lature in  Pennsylvania  appropriated  at 
least  $30,000,000  in  excess  of  income 
to  the  state.  The  day  after  Mr.  Pinchot 
was  chosen  as  the  Republican  nominee 
for  governor  he  appointed  a  Citizens' 
Committee  to  undertake  a  survey  of  the 
fiscal  situation  which  the  next  legis- 
lature must  face.  The  committee  has 
adopted  the  policy  of  having  a  high- 
grade  expert,  the  best  available  in  the 
state  or  in  the  country,  make  a  survey 
of  the  spending  policies  of  each  of  the 
departments  of  the  commonwealth.  The 
idea  is  to  investigate  past  practices  and 
present  situations  as  a  basis  for  con- 
structive recommendations  for  a  budget, 
which,  in  the  event  of  Mr.  Pinchot's 
election,  is  to  be  submitted  for  the 
first  time  in  Pennsylvania  to  the  state 
legislature. 

"Our  whole  purpose  and  plan  is  to 
place  the  expenditures  of  the  state  on 
a  business  basis.  To  make  the  high- 
way survey  we  have  chosen  William  H. 
Connell  who  will  associate  with  him 
an  advisory  committee  of  engineers 
from  outside  the  state.  Mr.  Connell 
made  a  notable  record  as  chief  of  the 
Bureau  of  Highways  in  the  Blanken- 
burg  administration  (in  Philadelphia). 
.Mr.  Pinchot  wants  to  make  a  survey 
of  the  kind  that  would  be  helpful  to 
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FOR    FOOTPATHS    ALONG 

STATE     ROADS      IN 

NEW  JERSEY 

At  the  next  session  of  the  New 
Jersey  Legislature  an  effort  will 
be  made,  according  to  information 
received  from  T.  J.  Wasser,  state 
highway  engineer,  to  am^nd  the 
State  Highway  Act  in  order  to 
provide  for  the  construction  of 
footpaths  along  state  highways. 
.\n  unsuccessful  attempt  was  made 
this  year  to  have  a  bill  carrying 
such  "an  amendment  passed.  It  is 
the  opinion  of  the  State  Highway 
Commission  that  the  footpaths  are 
needed  to  reduce  the  number  of 
motor-vehicle  accidents  to  pedes- 
trians. The  wording  of  the  pro- 
posed amendment  to  the  State 
Highway  -\ct  is  as  follows: 

"Proper  footpaths  for  the  use  of 
pedestrians  may  be  constructed  on 
such  portions  of  any  state  highway 
where,  in  the  opinion  of  the  State 
Highway  Commission,  such  con- 
struction is  necessary  and  ad- 
visable." 


Knickerbocker  Theater  Indict- 
ments Thrown  Out 

Justice  Siddons  of  the  Criminal 
Court  of  the  District  of  Columbia  on 
July  24  dismissed  the  indictment  for 
manslaughter  against  five  defendants 
in  the  case  of  the  roof  collapse  of  the 
Knickerbocker  Theater,  Washington,  on 
Jan.  28.  The  decision  will  be  appealed 
to  the  District  Court  of  Appeals.  R. 
W.  Geare,  architect;  J.  W.  Ford,  steel 
designer  and  fabricator;  J.  R.  Downman, 
building  inspector;  R.  G.  Fletcher, 
subcontractor;  and  D.  M.  Wallace,  su- 
perintendent, were  jointly  charged  with 
negligence  in  the  indictment,  as  noted 
in  Engineering  News-Record  of  April 
6,  p.  582. 

It  is  held  in  the  decision  that  the 
facts  in  which  the  alleged  offense  of 
negligence  consists  are  not  set  out  in 
the  indictment  with  reasonable  cer- 
tainty. The  court  pointed  out  that  the 
indictment  fails  to  allege  in  what  re- 
spect the  plans  and  specifications  pre- 
pared by  Geare  were  negligently  pre- 
pared, and  fails  to  show  in  what  re- 
spect he  failed  to  exercise  the  general 
direction  and  supervision  of  work  on 
the  theater;  and  similarly  as  to  the 
other  defendants. 


a  manager  of  a  large  business  enter- 
prise, private  or  public,  in  order  to 
acquaint  himself  with  the  policies  and 
the  details  necessary  for  handling  his 
job  from  the  day  he  lands  in  office. 
Most  public  administrators  are  edu- 
cated by  their  job  for  their  job,  and 
learn  it  only  about  the  time  they  are 
through  their  public  sei'vice.  Mr. 
Pinchot  sets  himself  the  task  of  learn- 
ing about  his  job  before  he  starts  it." 


Court  Denies  Infringement 
of  Chuting  Patent 

Holds     Callahan     Patent     on     Chuting 

Apparatus  Applies  Only  to  E.xact 

Combination  Claimed 

A  lower  court  decision  on  the  val- 
idity of  what  has  been  assumed  to  be 
a  basic  patent  on  concrete  chuting  ap- 
paratus was  handed  down  by  Judge 
Dickinson  in  the  District  Court  of  the 
United  States  for  the  Eastern  District 
of  Pennsylvania  on  June  13,  1922.  The 
decision,  while  expressing  some  doubt 
as  to  the  validity  of  the  patent  in  ques- 
tion, does  not  rule  against  it,  but  it 
does  rule  that  that  patent  applies  only 
to  the  e.xaet  combination  of  devices 
claimed  in  the  patent  and  on  that  basis 
the  apparatus  complained  against  was 
declared  to  be  not  an  infringement. 

The  patent  in  question,  U.  S.  948,719, 
issued  Feb.  8,  1910,  on  an  application 
filed  Jan.  21,  1909,  to  one  Callahan  and 
afterwards  assigned  to  the  Concrete 
Appliances  Co.,  of  Missouri,  is  for  a 
concrete  chuting  device,  denominated  in 
the  suit  as  an  "apparatus  for  hoisting 
concrete  to  a  hopper  located  consider- 
ably above  the  level  of  the  work  under 
construction  or  permitting  it  to  flow 
through  an  inclined  pipe  to  the  point 
of  delivery."  The  claims  center  around 
five  elements  in  combination,  that  is,  a 
tower,  a  hoist,  a  hopper,  a  boom  and  a 
conduit  carried  by  the  boom.  The  de- 
vice complained  against,  which  was 
used  in  the  building  of  the  Gomery  & 
Schwartz  automobile  warehouse  at  24th 
and  Market  Sts.,  Philadelphia,  com- 
prises a  chuting  tower  with  trussed 
chutes,  one  of  them  counterbalanced, 
and  of  two  types,  one  of  which  is  sup- 
ported by  a  boom  and  the  other  in 
which  the  chute  itself  constitutes  the 
stiffening  horizontal  member.  Suit  was 
brought  by  the  Concrete  Appliances  Co. 
and  William  H.  Insley  against  John  E. 
Gomery,  John  C.  Schwartz,  Michael  J. 
O'Meara  and  Concrete  Construction  Co. 

The  patent  had  been  in  litigation 
several  times  before,  but  the  principal 
case  was  by  the  same  plaintiffs  against 
Meniken,  Owens  and  Curd  in  Cincinnati. 
In  this  suit,  decided  in  the  district 
court,  June  19,  1918,  and  upheld  in  the 
circuit  court  Jan.  6,  1920  (262  Fed.  Rep. 
958),  the  Callahan  patent  was  upheld. 
New  Evidence  in  Suit 

New  evidence  as  to  prior  art  was 
advanced  in  the  latter  suit,  and  in 
recognizing  this  new  evidence  Judge 
Dickinson  said:  "We  are  not  persuaded 
that  the  evidence  before  us  so  far  dif- 
fers from  the  evidence  in  the  forrner 
case  as  to  compel  a  different  finding 
from  that  then  made.  We  feel,  how- 
ever, that  the  defendant  has  a  right 
to  the  expression  of  our  conviction  that 
had  such  finding  of  invention  not  been 
made,  the  evidence  before  us  bearing 
upon  the  prior  state  of  the  art  would 
have  led  us  to  the  conclusion  that  no 
invention  is  disclosed  by  plaintiff's  ap- 
pliance, at  least  further  than  to  confer 
upon  him  the  right  to  a  patent  limited 
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to    the    specific    special    construction 
which  the   patentee   devised." 

The   case    then,  according   to   Judge 
Dickinson,  becomes   not  one   of  inven- 
tion  but  one   of  infringement,   and   in 
investigating  this  phase  the  judge  de- 
cides that  the  device  complained  against 
does  not  copy  all  of  the  details  of  the 
patent.     For   instance,   he   calls   atten- 
tion   to   the    fact    that   the    patent   has 
claims  for  a  separate  conduit  and  boom, 
and  that  where  the  conduit  serves  itself 
as  a   boom,   there   is   no   infringement. 
In  laying   down  the   general   law  in 
this   case   the   judge   says   that  "if  an 
inventor  goes  to  a  pi'ior  art  and  takes 
therefrom  five  elements',  which  he  puts 
together  in  a  combination  constituting 
a  patentable  invention,  and  another  man 
goes  to  the  possession  of  the  same  art 
and  takes  therefrom  four  of  these  same 
elements,  of  which  he  makes  a  combina- 
tion,   thereby    creating    an    appliance 
which  will  serve  the  same  purposes  and 
do  all  the  work  of  the  first  and  do  it 
equally   well,    the    two    appliances    are 
not   the    same    in   a    patentable   sense. 
The   invention  is   not   in   the   elements 
nor  in  any  one  or  more  of  them,  but  in 
the   combination,   and   the  combination 
is   not  the    same   but  a   different  one. 
The    inventions    are    likewise    not    the 
same  but   different   inventions.     .     .     . 
"When  those  who  practiced  the  art 
used  appliances  constructed  of  various 
combinations  of  these  known  elements, 
and  all  the  patentee  did  was  to  devise 
a  special  make  of  apparatus  constructed 
upon  the  principle  of  a  combination  of 
a   given   number   of   these   known   ele- 
ments which  has  the  merit  of  bemg  a 
better  appliance   than   those   made  up 
of   fewer   or   other    elements,   all   that 
the  patent  gives  is  a  monopoly  of  that 
make   of   appliance.     He   cannot  force 
the  trade  to  use  his  superior  make  nor 
levy    tribute    upon    it   for   the   use   of 
appliances  which  are  not  his  appliance 
nor  deprive  the  trade  of  the  right  be- 
fore enjoyed  of  making  appliances  out 
of  what  the  art  supplied  so  long  as  the 
appliances  which  were  thus  made  are 
not  his  appliance  nor  the  equivalent  of 
it.     Chute  conditions  were  in  common 
use.     They  had  to  be  supported  or  be 
constructed  of  sufficient  strength  to  be 
self-supporting.     Either  was  expensive 
and  otherwise  open  to  objection.     The 
thought  of  a  boom  to  carry  the  conduit 
was    an    advance.      In    many    respects 
the  construction  was  a  better  construc- 
tion.    This,  however,  gave  the  inventor 
of  the   construction  no  property  right 
in  a   self-supporting  conduit  construc- 
tion, and  he  does  not  get  the  right  by 
calling   the   conduit  a  boom." 

The  decision  was  that  the  defendant 
had  not  infringed  and  that  the  bill 
should  be  dismissed  for  want  of  equity. 


Decision  in  Bascule  Bridge  Suit 

A  suit  brought  against  the  Scherzer 
Rolling  Lift  Bridge  Co.  by  the  Strauss 
Bascule  Bridge  Co.  on  account  of  in- 
fringement of  a  patent  has  resulted 
in  a  decision  favorable  to  the  former 
company  in  the  Federal  district  court 
at  Chicago.  Judge  Page  dismissed  the 
case  with  a  verbal  statement  to  the 
effect  that  there  was  no  evidence  ot 
infringement,  but  the  Strauss  company 
will  appeal  the  case.  The  patent  m 
question  relates  to  construction  of  the 
shoe  or  bearing-  surface  on  the  curved 
rolling  heel  of  the  bridge. 


TRANSPORT    PRIORITIES   MAY 
DELAY  ROAD   WORK 

Priority  orders  of  the  Interstate 
Commerce  Commission,  which  were 
made  effective  July  26  to  aid  the 
distribution  of  coal  during  the 
emergency  created  by  the  current 
strike,  will  have  a  direct  effect 
in  interfering  with  the  highway 
construction  programs  in  many  of 
the  states.  Engineering  News- 
Record  has  secured  the  following 
comment  on  the  probable  results  of 
the  present  transportation  emer- 
gency: 

A.  R.  Hirst,  state  highway  engi- 
neer of  Wisconsin,  says  that  the 
Interstate  Commerce  Commission's 
priority  orders  will  pi'obably  close 
down  50  per  cent  of  road  construc- 
tion in  that  state.  A  few  jobs  have 
aggregate  and  cement  enough  on 
hand  to  last  for  six  weeks.  Sixty  per 
cent  of  Wisconsin's  concrete  roads 
are  built  from  road-side  aggregate. 
Of  this  year's  440-mile  paving  pro- 
gram 200  miles  are  now  completed. 
Anticipating  the  commission's  or- 
ders Mr.  Hirst  has  sent  three  warn- 
ings to  contractors,  the  first  one 
having  been  issued  in  May. 

Frank  F.  Rogers,  state  highway 
commission  of  Michigan,  says  75 
per  cent  of  work  on  that  state's 
250-mile  paving  program  will  close 
down;  only  10  per  cent  is  now  com- 
pleted. On  one  job  it  will  be  pos- 
sible to  haul  aggregate  and  cement 
by  truck. 

Of  Illinois'  1,000-mile  program 
240  miles  are  completed.  Last 
week  a  record  mileage  of  37  was 
built.  Illinois  will  be  closed  down 
more  completely  than  Michigan. 
The  flow  of  cement  for  the  next 
six  weeks,  officials  say,  will  be  pre- 
dicated on  the  supply  of  box  cars. 
In  the  absence  of  Thomas  H. 
MacDonald,  chief,  U.  S.  Bureau  of 
Public  Roads,  Capt.  P.  St.  J.  Wil- 
son, chief  engineer,  estimated  that 
the  priority  orders,  if  effective  for 
a  considerable  period,  would  have  a 
serious  effect  in  curtailing  road 
work,  especially  in  the  North  and 
East.  The  effect,  he  pointed  out, 
would  be  most  marked  in  those 
states  building  high-type,  hard- 
surfaced  roads.  Any  car  shortage 
would  be  serious,  he  said,  not  only 
in  the  case  of  concrete  but  also  of 
bituminous  construction,  for  in 
most  of  the  states  the  supplies  of 
asphalt  and  tar  are  not  sufficient 
to  tide  over  a  long  period. 


Sesquicentennial  Resolution 
Passes  Senate 

That  Congress  expects  to  appropriate 
liberally  to  the  sesquiccntennial  exposi- 
tion tobe  held  in  Philadelphia  in  1926 
was  revealed  during  the  discussion  of 
the  sesquiccntennial  resolution  in  the 
Senate  recently.  Though  objection  was 
made  to  the  resolution,  previously 
passed  by  the  House,  on  the  ground 
that  to  pass  it  would  commit  the  gov- 
ernment to  participation  without  know- 
ing how  much  expense  it  would  entail, 
it  finally  was   passed   by    the    Senate. 


Wm.  Barclay  Parsons  Made 
Brigadier  General 

Col.  William  Barclay  Parsons,  com- 
mander of  the  11th  Engineers  ''.uring 
the  World  War,  has  been  promoted  to 
the  rank  of  briga- 
dier g  e  n  e  r  a,l 
O.R.C.,  and  will 
continue  to  serve 
as  deputy  chief 
engineer,  G.H.Q. 
organized  Engi- 
neer reserve  of 
the  U.  S.  Army. 
Gen.  Parsons  is  a 
native  of  New 
York  City  and  a 
graduate  of  Co- 
lumbia Univer- 
sity, of  which  he 
is  now  chairman 
of  the  board  of 
trustees.  He  has 
been  associated 
with  many  engineering  works  of 
national  importance.  Among  the  fore- 
most are  the  location  of  the  Canton- 
Hankow  R.R.  in  China,  the  Interna- 
tional Advisory  Board  of  Consulting 
Engineers  for  the  Panama  Canal,  the 
Isthmian  Canal  Commission,  the  Royal 
Commission  on  London  Traffic,  the  first 
New  York  subway,  the  Chicago  Trac- 
tion Commission  and  the  Cape  Cod 
Canal. 

When  the  United  States  entered  the 
World  War,  Gen.  Parsons  was  major 
in  the  Engineer  Officers  Reserve  Corps 
and  was  assigned  as  a  battalion  com- 
mander to  the  regiment  that  later  be- 
came the  11th  Engineers.  Later  he 
went  to  France  in  advance  of  the 
American  army  as  senior  member  of  a 
special  commission  to  investigate  trans- 
portation conditions  there.  Upon  ar- 
rival of  his  regiment  he  rejoined  it  as 
lieutenant  colonel  and  served  with  it 
throughout  its  stay  in  France.  In  the 
spring  of  1918  he  assumed  command 
of  the  regiment  and  was  made  colonel 
during  that  summer.  After  the  armis- 
tice, he  conducted  for  the  Peace  Com- 
mission an  investigation  into  the  dam- 
age inflicted  upon  Belgian  industry  and 
railways  by  the  German  army  of  occu- 
pation. For  his  services  in  France, 
General  Parsons  was  awarded  the 
British  Distinguished  Service  Order, 
the  Crown  of  Belgium,  and  a  citation 
for  exceptionally  meritorious  and  con- 
spicuous services  by  the  commander-in- 
chief,  A.  E.  F. 

In  his  new  position,  Gen.  Parsons 
will  take  an  important  part  in  the  or- 
ganization of  the  Engineer  section  of 
the  Officers  Reserve  Corps. 


Senate  Votes  $100,000  for  Study 

of  Columbia  Basin  Project 

The  Senate  has  passed  a  bill  author- 
izing the  Secretary  of  the  Interior  to 
investigate  the  Columbia  Basin  irriga- 
tion project  in  the  State  of  Washing- 
ton, a  report  to  be  made  by  Jan.  1, 
1924.  An  appropriation  of  $100,000  is 
provided  for  in  the  bill. 


Drainage  Congress  in  September 

The  National  Drainage  Congress  will 
hold  its  eleventh  annual  meeting  at 
Kansas  City,  Mo.,  Sept.  25  to  29,  and 
an  industrial  exhibit  is  to  be  a  fea- 
ture  of   this   meeting. 
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Second  Delaware  Bridge 
Caisson  Launched 

1,700-Ton    Structure    Takes    Water    At 

New   York   Shipbuildinj;  Co.   Yard. 

— To  Carry  Camden  Pier. 

The  east  or  Camden  pier  caisson  for 
the  Delaware  River  bridge  to  connect 
Philadelphia  and  Camden  was  launched 
July  18  at  the  yard  of  the  New  York 
Shipbuilding  Co.,  Camden,  with  entire 
success.  The  structure  is  of  combina- 
tion steel  and  timber  construction,  -with 
steel  working  chamber,  steel  trus.ses 
staying  its  roof,  and  timber  walls 
above  the  roof.  The  dimensions  of  the 
caisson  are  70  x  143  ft.,  and  its  launch- 
ing weight  was  about  1,700  tons.  It 
was  built  in  one  of  the  covered  build- 
ing ways  of  the  shipbuilding  plant,  on 
the  normal  launching  slope,  and  was 
launched  on  two  ways,  being  held  by 
tie  timbers  at  the  inshore  end  which 
were  sawed  through  to  release  it. 
Jacks  were  pro\ided  to  start  its  mo- 
tion, if  needed,  but  the  caisson  started 
of  itself  when  the  timbers  had  been 
sawed  part  way  through,  tearing  the 
wood.     When  afloat  it  drew  121  ft. 


Robert  Moore,  Former  President 
of  Am.  Soc.  C.  E.,  Dies 

Robert  Moore,  of  St.  Louis,  who 
was  president  of  the  American  Society 
of  Civil  Engineers  in  1902-1903,  died 
July  23,  1922,  at  a  summer  resort  in 
Michigan. 

Mr.  Moore  was  born  in  Newcastle, 
Pa.,  June  19,  1838.  He  went  to  St. 
Louis  in  1868  and  was  active  in  engi- 
neering practice  in  that  city  until  his 
retirement  about  five  years  ago.  He 
took  a  prominent  place  in  the  early 
engineering  development  of  St.  Louis 
and  was  a  member  of  the  first  Board 
of  Public  Improvements,  in  which  ca- 
pacity he  did  much  to  establish  the 
high  standards  which  have  been  the 
objective  of  succeeding  boards.  He 
was  especially  interested  in  educational 
work  and  was  for  ten  years  a  member 
of  the  Board  of  Education  of  St.  Louis 
which,  during  his  tenure,  became  one 
of  the  city's  chief  agencies  for  civic 
betterment. 

Mr.  Moore  was  a  past  president  of 
the  Engineers'  Club  of  St.  Louis  and, 
at  the  time  of  his  death,  its  oldest 
living  member. 


Complete  Hazardous  Blasting 
Over  Transit  Tunnel 

Deepening  of  the  channel  of  the 
East  River,  New  York  harbor,  which 
has  been  in  progress  since  February 
1921,  has  just  been  completed  in  the 
section  over  and  adjacent  to  the  Clark 
St.  tunnels  of  the  Interborough  Rapid 
Transit  Co.  As  the  bed  of  the  river  at 
this  point  is  of  ledge,  unusual  precau- 
tions in  blasting  were  necessary  to 
avoid  damage  to  the  tunnels,  which  lie 
in  places  less  than  30  ft.  below  the  new 
grade  of  the  channel. 

No  blasting  was  permitted  during 
the  morning  and  evening  rush  hours 
for  tunnel  traffic;  and  a  carefully  or- 
ganized system  of  signalling  and  in- 
spection was  established  whereby  no 
blast  was  fired  while  a  train  was  pass- 
ing through.  The  work  is  being  done 
by  the  New  Jersey  Shipbuilding  and 
Dredging  Co.,  under  the  direction  of 
Col.  Edward  Burr,  U.  S.  District  En- 
gineer. Chairman  McAneny  ■  of  the 
Transit  Commission  has  written  to  the 
secretary  of  war  to  express  apprecia- 
tion of  the  care  taken  by  Col.  Burr  to 
safeguard  the  traveling  public. 
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With  a  KrounO  plan  of  70  x  143  ft.,  the  caisson  covers  a 
quarter  acre  of  ground.  It  wa.s  built  up  to  a  height  of  72 
ft.   at  the   time  of  launching ;   a  cofferdam  section   will  be 


bolted  on  top  later.  The  raisson  shell  is  timber,  but  the 
working  chamber  and  its  roof  trusses  are  steel.  A  false 
bottom  reduced  the  water  impact  in  launching. 


-As  launched,  the  caisson  had  a  loose 
false  bottom  under  the  working  cham- 
ber, to  make  it  enter  the  water  more 
smoothly  and  prevent  impact  against 
the  four  transverse  bulkheads  which  di- 
vide the  working  chamber.  This  false 
bottom  was  pulled  out  from  beneath 
shortly  after  launching.  The  interior 
of  the  caisson  above  the  working  cham- 
ber was  found  entirely  dry. 

Dredging  the  pier  site  to  about  3.5-ft. 
denth  was  completed  on  July  28  and  the 
caisson  was  towed  to  place  and  entered 
between  guide  piles  ready  for  concret- 
ing to  settle  it  on  the  bottom.  The 
sinking  will  go  through  silt  and  gravel 
as  on  the  Philadelphia  side,  but  a  layer 
of  clay  will  also  have  to  be  passed 
through,  and  rock  will  lie  somewhat 
deeper  than  on  the  Philadelphia  side, 
according  to  the  borings. 

The  Philadelphia  pier  substructure 
is.  now  nearly  complete;  the  work  of 
.setting  granite  for  the  pier  facing  is 
just  being  started.  The  construction  of 
this  foundation  went  on  rapidly  and 
without  interruption  or  incident.  Bids 
having  been  received  Dec.  19,  1921,  a 
contract  for  the  two  piers  was  signed 
(;n  Dec.  27  with  Holbrook,  Cabot  &  Rol- 
lins  Corp.,   who   let  a   subcontract  for 


the  construction  and  launching  of  the 
caissons  to  the  New  York  Shipbuilding 
Corporation  shortly  afterward.  The 
Philadelphia  caisson  was  launched 
.\pril  24  and  delivered  at  the  pier  site 
May  6.  Concreting  started  May  9,  and 
the  caisson  reached  the  river  bottom 
at  El.  — 42  about  two  weeks  later.  Air 
pressure  was  put  on  May  26.  and  ex- 
cavation then  continued  through  mud, 
gravel,  and  decomposed  rock  until  June 
20,  when  the  cutting  edge  was  stopped. 
Rock  was  first  struck  10  ft  below  the 
dredging  plane,  or  at  El.  —.52  (Phila- 
delphia datum  is  2.43  above  mean  high 
water),  but  the  caisson  was  sunk  to 
El.  — 60.5.  Excavation  below  the  cut- 
ting edge  continued  in  one  place  as 
much  as  11  ft.  Oti  June  20  concreting 
in  the  working  chamber  was  begun,  and 
the  chamber  was  all  sealed  by  July  1, 
and  air  pressure  was  removed  on  July 
3..  The  highest  pressure  used  during 
the  work  was  28  A   lb. 

Concreting  was  carried  up  to  El. 
— 12.,5,  at  which  level  the  granite  is  to 
start.  The  material  for  the  pier  fac- 
ing IS  Georgia  granite  from  the  quarry 
of  the  Stone  MounUtin  Granite  Corp., 
and  much  of  it  is  on  hand  and  readv  for 
placing. 


Plan  to  Connect  Bayonne  and 

Staten  Island 

An  appropriation  of  $10,000  has  been 
made  by  Hudson  County,  N.  J.,  toward 
the  preliminary  engineering  expenses 
for  a  bridge  or  tunnel  crossing  the  Kill 
von  Kull,  to  connect  Bayonne  and 
Staten  Island.  The  appropriation  is 
made  with  the  proviso  that  New  York 
authorities  appropriate  a  similar  sum. 
A  crossing  at  this  point  has  been  un- 
der discussion  for  many  years.  The 
last  definite  action  concerning  it  was  a 
report  on  a  bridge  crossing  at  this 
point  by  an  interstate  bridge  commis- 
sion ten  or  twelve  years  ago. 

International  Housing  Congress 

for  Rome  in  September 

An  International  Housing  Congress 
is  to  be  held  in  Rome,  Italy,  Sept.  21-26 
inclusive.  The  Congress  will  deal  with 
all  matters  pertaining  to  the  housing 
problems  of  the  various  countries,  espe- 
cially as  regards  inexpensive  houses. 
The  Italian  executive  committee  of  the 
congress  has  decided  to  publish  a  fort- 
nightly bulletin  dealing  with  questions 
which  will  be  discu.^sed   in   September. 


July  27,  1922 


Los  Angeles  Seeks  San  Joaquin 
Power  Site 

At  a  hearing  held  in  Bakersfield, 
Cal.,  June  15  and  presided  over  by  F.  H. 
Fowler,  district  engineer  for  the  U.  S. 
Forest  Service,  and  H.  A.  Kluegel, 
chief  engineer  of  the  division  of  water 
rights,  state  department  of  public 
works,  were  heard  and  protested  the 
application  of  the  City  of  Los  Angeles 
to  establish  two  reservoir  and  power 
plant  sites  on  the  south  fork  of  the 
Kern  River  in  Tulare  County. 

Los  Angeles  proposes  to  construct 
one  reservoir,  conduit  and  power  plant 
above  Monache  meadows  and  a  second 
reservoir,  conduit  and  power  plant  at 
Rockhouse.  The  Monache  reservoir 
would  have  a  capacity  of  25,000  acre-ft. 
and  would  flood  1,700  acres  of  land. 
The  diversion  from  the  reservoir  V< 
the  power  plant  would  be  made  by  a)i 
open  and  closed  conduit  10  miles  loni' 
from  the  east  bank  of  the  river,  eni! 
ing  in  a  steel  penstock  1.8  miles  lony 
The  static  drop  from  tunnel  to  powei  - 
plant  turbines  would  be  1,728  ft.  The 
Rockhouse  project  consists  of  the  con- 
struction of  a  dam  92  ft.  high  and  1,350 
ft.  long,  to  store  26,000  acre-ft.  of 
water  which  would  flood  714  acres.  Di- 
version would  be  by  a  tunnel  9.8  miles 
long,  closed  except  for  2,500  ft.  where 
the  conduit  would  rpass  over  a  stream. 
The  penstock  would  be  1.56  miles  long. 

The  protestants  to  the  plan,  compris- 
ing practically  every  public  organiza- 
tion of  the  San  Joaquin  Valley, 
contended  that  the  storage  projects 
planned  by  Los  Angeles  could  not  be 
carried  out  without  interfering  with 
prior  water  rights.  According  to  the 
Hagen-Carr  agreement  of  1888,  the 
flow  is  measured  at  two  points  on  the 
river  during  six  months  of  the  year, 
the  period  of  measurement  begin- 
ning March  1  and  ending  Aug. 
31.  Three  hundred  second  feet  of 
the  flow  at  the  first  point  of  meas- 
urement are  diverted  for  irrigation  pur- 
poses and  the  remainder  is  delivered  at 
the  second  point  of  measurement,  also 
for  irrigation  service.  Buena  Vista  Lake 
was  constructed  to  receive  this  "second 
point"  water.  The  Los  Angeles  stor- 
age plan,  according  to  the  protestants, 
would  cut  the  pro  rata  of  water  due 
"second  point"  farmers,  and  would  de- 
prive the  San  Joaquin  Valley  of  the 
full  utilization  for  power  purposes  of 
streams  flowing  into  it  from  nearby 
mountains. 
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To  Remove  Colorado  River  Raft 

According  to  the  terms  of  a  bill  re- 
cently mtroduced  in  Congress  the  Sec- 
retary of  War  will  be  directed  to  have 
a  survey  made  of  the  Colorado  River  in 
lexas  with  the  view  to  removing  the 
f/eat  raft  that  has  been  forming  in 
Matagorda  and  Wharton  counties,  as 
well  as  controlling  flood  waters  of  the 
stream  under  the  flood-control  act  of 
March  1,  1917.  The  plan  contemplates 
that  government  engineers  will  take 
charge  of  the  work  with  such  federal 
aid  as  may  be  secured,  and  with  con- 
sent of  the  people  of  those  localities, 
a  tew  counties  to  be  exempt  from  state 
f  !L^u'°"  to  finance  the  undertaking 
turther  as  was  done  in  improvements 
at  Galveston. 

The  great  raft  referred  to  extends 
up  the  nver  for  about  60  miles  and  ac- 
cumulates at  a  rate  of  a  mile  a  year. 
It  IS  now  within  15  miles  of  Wharton. 


The  Engineer  in 
Public  Life 


ARTHUR  M.  SHAW 

In  activities  affecting  the  develop- 
ment of  New  Orleans,  Arthur  M.  Shaw, 
consulting  engineer,  has  taken  a 
_  prominent     part. 

For  many  years  he 
has  been  identified 
with  the  New  Or- 
leans Association 
of  Commerce,  hav- 
ing served  as  chair- 
man of  its  health 
and  sanitation  com- 
mittee and  as  mem- 
ber of  its  port 
facilities  and  city 
planning  commit- 
tees. During  1919 
and  1920  Mr.  Shaw 
was  active  in  the 
Child  Welfare  As- 
sociation and  served  as  chairman  of 
that  body's  committee  on  city  sanita- 
tion as  affecting  infant  welfare.  Mr. 
Shaw  now  occupies  the  post  of  dean 
of  the  School  of  Engineering  at  Loyola 
University,  after  a  professional  experi- 
ence of  thirty  years  in  railroad,  rec- 
lamation, drainage,  and  municipal 
work. 

Born  in  Lee  Center,  111.,  in  1870,  he 
studied  civil  engineering  at  Cornell  Col- 
lege, Mt.  Vernon,  Iowa,  and  in  1891  was 
engaged  as  rodman  and  instrumentman 
on  railway  location  and  construction. 
During  the  Spanish-American  War,  in 
1898,  he  served  with  the  second  U.  S. 
Volunteer  Engineers  as  corporal  and 
sergeant.  After  a  period  with  the  Illi- 
nois Central  R.R.,  beginning  in  1903,  he 
went  to  Mexico  in  1906  as  division  en- 
gineer in  charge  of  the  new  line  of  the 
Mexican  International  Ry.  from  Du- 
rango  to  Guadalajara.  He  returned  to 
the  United  States  in  1908  and  special- 
ized on  reclamation  and  drainage  proj- 
ects as  consulting  engineer,  with  offices 
in  New  Orleans. 

During  the  war,  with  rank  of  major, 
he  was  in  charge  of  several  army-camp 
construction  pi-ojects.  In  addition  to 
his  university  work,  Mr.  Shaw  engages 
in  private  practice  at  New  Orleans, 
specializing  in  railway  location,  land 
reclamation,  and  sanitary  work.  Last 
year  he  completed  a  sanitary  survey 
for  the  city  of  San  Pedro  Siila,  Hon- 
duras. He  is  a  past-president  of  the 
Louisiana  Engineering  Society  and  of 
the  Louisiana  Section  of  the  American 
Society  of  Civil  Engineers. 


Affiliated  Technical  Societies 
of  Boston  Formed 

Informal  meetings  held  by  repre- 
sentatives of  the  various  technical 
societies  in  Boston  during  the  past  year 
to  consider  an  affiliation  of  these 
societies  has  led  to  the  organization  of 
the  AflSliated  Technical  Societies  of 
Boston,  which  was  granted  a  charter 
last  month.  The  following  nine 
societies  are  member  organizations: 
Boston  Society  of  Civil  Engineers, 
New  England  Water  Works  Associa- 
tion, Plant  Engineers'  Club;  Boston 
Section,  American  Institute  of  Elec- 
trical Engineers;  Boston  Section, 
American  Society  of  Mechanical  En- 
gineers; Northeastern  Section,  Amer- 
ican Society  of  Civil  Engineers;  Boston 
Section,  American  Institute  of  Mining 
and  Metallurgical  Engineers;  Massa- 
chusetts Chapter,  American  Society  of 
Heating  and  Ventilating  Engineers  and 
the  Boston  Chapter,  American  Associa- 
tion of  Engineers. 

The  council  o£  the  association,  which 
IS  composed  of  two  representatives 
from  each  affiliated  organization,  has 
elected  the  following  officers :  Leonard 
Metcalf,  chairman;  Alfred  S.  Kellogg 
and  Alexander  Macomber,  vice-chair- 
men; Charles  L.  Hammond,  treasurer- 
W.  G.  Starkweather,  clerk;  and  J.  b'. 
Babcock,  executive  secretary. 

An  agreement  has  been  made  with 
the  Boston  Society  of  Civil  Engineers 
for  the  use  of  its  quarters,  library  and 
equipment  and  a  similar  agreement  has 
been  made  with  the  New  England 
Water  Works  Association,  whose 
quarters  adjoin  those  of  the  Boston 
Society. 

A.  G.  C.  Issues  Agreement  Form 

for  Rented  Equipment 

An  equipment  lease  that  constructors 
are  willing  to  sign  as  either  lessee  or 
lessor  has  just  been  issued  by  the 
Associated  General  Contractors  of 
America.  Its  object  is  to  provide  a 
simplified  rental  agreement  which  will 
insure  absolute  fairness  to  both  parties. 
The  form  adopted  is  the  result  of  in- 
vestigations and  criticism  of  members 
of  the  A.  G.  C.  extending  over  a  period 
of  two  years.  It  was  prepared  under 
the  direction  of  the  Committee  on 
Methods,  of  which  A.  P.  Greensfelder, 
secretary  of  the  Fruin-Colnon  Contract- 
ing Co.,  St.  Louis,  was  chairman,  and 
Ward  P.  Christie,  research  engineer. 
Through  use  of  this  form  it  is  believed 
that  many  difficulties  incident  to  rent- 
ing construction  equipment  can  be 
eliminated. 


High-Voltage  Power  Line 
Built  at  Purdue 

An  experimental  transmission  line 
for  operation  at  6r00  kilovolts,  the  high- 
est voltage  power  line  in  the  world,  has 
recently  been  completed  at  Purdue  Uni- 
versity, Lafayette,  Ind.  The  line  is 
approximately  a  third  of  a  mile  long 
and  consists  of  three  600-ft.  strands 
of  steel  core  aluminum  cable  which  is 
supported  on  steel  towers  sixty-five  feet 
in  height. 

The  line  is  built  to  determine  the  pos- 
sibilities of  transmitting  voltages  in 
excess  of  240,000  volts  over  considerable 
distances. 


Civil  Service  Examinations 


UNITED  STATES 

For  the  United  Statex  civil  service 
examinations  listed  below  apply  to  the 
United  States  Ciinl  So-vice  Commi.i- 
sioii,  Washington,  D.  C.  or  to  any  local 
office  of  the  Civil  Service  Commission. 

Vacancies  in  the  office  of  the  Super- 
vising Architect,  Treasury  Department. 
Computer  and  estimator,  $1,600  to 
$1,800  per  year.  Examinations  Aug. 
23  and  24. 

Vacancies  in  the  Public  Health  Serv- 
ice. Junior  assistant  sanitary  engineer 
and  assistant  sanitary  engineer,  $2,320 
and  $3,225,  respectively,  per  year.  Ex- 
aminations Aug.  9. 
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i^JXGINKPSRIXG  INST-ITITTB  OF 
C^VNADA.  Montreal.  Que.  ;  Pro- 
fessional Meeting,  Winnipeg.  Man., 
Sept.  5-7. 

NEW  ENGLA.ND  WATER  WORKS 
ASSOCIATION,  Boston ;  Annual 
Convention,  New  Bedford,  Mass., 
Sept.   12-15. 

AMERICAN  ASSOCIATION  OF  PORT 
AUTHORITIES  :  Montreal,  Que. ; 
Annual  Convention,  Toronto,  Ont.. 
Sept.  14-16. 

AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL IMPROVEMENTS,  St. 
Petersburg,  Fla. ;  Annual  Conven- 
tion, Cleveland,  Ohio,  Oct.   2-6. 


The  San  Francisco  Section,  Am.  Soc. 
C.  E.,  devoted  the  regular  meeting  on 
June  20  to  an  informal  discussion  of 
the  investigation  of  California's  water 
resources  now  being  conducted  under 
the  direction  of  the  state  department  of 
engineering  with  a  $200,000  appropria- 
tion made  by  the  latest  state  legisla- 
ture. Among  those  who  participated 
were  John  D.  Galloway,  A.  E.  Chandler, 
T.  H.  Means,  C.  H.  Lee  and  Col.  R.  B. 
Marshall.  All  who  spoke  favored  a 
complete  study  of  water  resources  be- 
fore laying  out  any  state  development 
program  and  the  speakers  frequently 
referred  to  the  dangerous  features  of 
the  proposed  $500,000,000  state  water 
and  power  bill.  Water  development  has 
already  been  carried  beyond  immediate 
needs  in  California,  it  was  said,  and  the 
more  pressing  requirements  are  now 
more  settlers  on  land  already  under 
irrigation  and  the  education  of  irri- 
gators, particularly  in  the  dangers  of 
water  logging.  Moving  pictures  of  the 
parent  society  meeting  at  Dayton  were 
shown. 


Personal  Notes 


Howard  S.  Reed  has  been  ap- 
pointed city  engineer  of  Phoenix,  Ariz. 
Mr.  Reed  was  for  a  number  of  years 
in  the  employ  of  the  U.  S.  Reclamation 
Service,  being  attached  to  the  engineer- 
ing staff  working  on  the  construction 
of  the  Roosevelt  dam.  Since  1913  he 
has  been  associated  with  Sheldon  K. 
Baker   in   private  practice  in   Phoenix. 

C.  G.  Payne  has  been  approved  as 
county  engineer  of  Meade  County, 
Kansas,  by  the  State  Highway  Com- 
mission. Mr.  Payne  was  formerly 
county  engineer  of  Johnson  County. 

Brigadier  -  General  T.  L. 
Tremblay  has  succeeded  St. 
George  Boswell,  resigned,  as  chief  en- 
gineer of  the  Quebec  Harbor  Commis- 
sion. 

C.  F.  H  I  N  c  H  M  A  N  has  been  ap- 
pointed division  engineer  of  mainten- 
ance-of-way  of  the  Springfield  division 
and  Indianapolis  terminal  of  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis 
Ry.,  with  headquarters  at  Indianapolis, 
Ind. 


Dr.  J.  A.  L.  W  add  ell,  consult- 
ing engineer,  New  York  City,  has  been 
fleeted  a  member  of  the  Royal  Academy 
of  Sciences  and  Arts  of  Barcelona, 
Spain. 

Roy  W.  Elliott  has  resigned 
as  instructor  in  civil  engineering  at 
the  University  of  Michigan,  and  has 
accepted  the  position  as  superintendent 
of  buildings  and  purchasing  agent  for 
the  board  of  education  at  Topeka,  Kans. 

H.  A.  K  u  E  H  M  s  T  E  D,  former 
assistant  engineer  of  the  San  Diego 
and  Arizona  R.R.,  has  been  appointed 
engineer  of  way  and  structures  of  the 
San  Diego  Electric  Ry. 

Col.  George  M.  Hoffman, 
Corps  of  Engineers,  U.  S.  Army,  has 
been  nominated  by  the  United  States 
Senate  aa  a  member  of  the  Mississippi 
River  Commission. 

.\rvid  Sjovall,  formerly  assist- 
ant city  engineer  of  New  Britain,  Conn., 
has  recently  become  associated  with  the 
public-works  contracting  firm  of  Ed- 
ward Balf  Co.,  Hartford,  Conn. 

Major  Raymond  A.  Wheeler, 
on  duty  at  Fort  Benning,  Ga.,  it  is 
expected,  will  be  detailed  as  assistant 
engineer  commissioner  of  the  District 
of  Columbia,  succeeding  Major  Cary 
Brown,  whose  orders  transferring  him 
to  Camp  Humphreys,  Va.,  have  been 
issued.  Recommendation  for  Major 
Wheeler's  appointment  has  been  made 
at  the  War  Department  and  it  is  ex- 
pected he  will  assume  the  office 
August  1. 


Obituary 


Anthony  C.  Douglas,  who 
was  one  of  the  contractors  on  the  con- 
struction of  the  tunnel  through  Bergen 
Hill  at  Jersey  City  for  the  Delaware, 
Lackawanna  &  Western  R.R.,  died 
recently  at  Niagara  Falls,  aged  67 
years.  Mr.  Douglas  also  had  some 
part  in  the  construction  of  the  Croton 
dam  for  the  water  supply  of  New 
York  City,  as  well  as  the  construction 
of  the  first  Niagara  Falls  power  tunnel. 
Mr.  Douglas  was  mayor  of  Niagara 
Falls  from  1907  to  1911. 

John  W.  Morris,  who,  asso- 
ciated with  J.  H.  Strobridge,  took  con- 
siderable part  in  the  construction  of 
the  Central  Pacific  and  the  Southern 
Pacific  Railroads,  died  recently  in  Oak- 
land, Cal.,  where  he  had  lived  for  the 
past  65  years.  He  was  94  years  of  age. 
Mr.  Morris  was  born  in  Pennsylvania 
but  went  to  California   in   1852! 

Luther  Wagoner,  consulting 
engineer  of  San  Francisco,  whose  pro- 
fessional career  carried  him  into  prac- 
tically every  line  of  engineering  and 
into  many  countries  outside  his  own, 
died  in  San  Francisco  July  1.  Out- 
standing in  his  professional  career 
were  his  positions  as  chief  engineer 
of  the  Havana  sewer  and  paving  con- 
tract, a  position  to  which  he  was 
appointed  hy  President  Menocal  of 
Cuba  in  1916;  his  journey  to  Europe 
in  1907  in  a  semi-official  capacity  to 
study  harbor  improvements;  and  his 
joint  authorship  of  a  plan  for  the  com- 


plete development  of  the  San  Francisco 
harbor.  Mr.  Wagoner  had  been  en- 
gaged in  engineering  work  since  1866 
when  he  served  for  a  short  time  as 
deputy  county  engineer  of  Johnson 
County,  Mo.  In  1866  he  entered  the 
service  of  the  Union  Pacific  Ry.,  leav- 
ing it  to  become  engineer  of  the  land 
department  of  the  Texas  Pacific.  From 
1874  to  1877  he  was  in  Brazil  on  bridge 
construction,  geodetic  work  and  mine 
development  and  in  1879  was  engaged 
in  water-supply  work  in  Kansas.  In 
1884  he  had  charge  of  the  construction 
of  a  section  of  the  San  Francisco  sea 
wall. 

After  four  years  in  a  general  min- 
ing engineering  practice,  from  1896 
to  1900,  he  was  given  charge  of  the 
investigation  for  a  new  water  supply 
for  San  Francisco.  In  the  intervening 
time  he  had  made  plans  for  the  reclam- 
ation of  Colusa  Basin  in  California 
and  also  for  dams,  canal  systems, 
reservoirs  and  other  irrigation  work 
in  various  western  states.  He  was 
past-president  of  the  Consulting  Engi- 
neers of  the  Pacific  Coast,  of  the  San 
Francisco  chapter  of  the  American 
Society  of  Civil  Engineers,  and  a  mem- 
ber of  several  other  technical  organi- 
zations. 


Business  Notes 


A.  A.  Murphy  has  recently  been 
appointed  New  York  City  sales  man- 
ager of  the  industrial  and  railway 
paint  and  varnish  division  of  E.  I. 
Du  Pont  De  Nemours  &  Co.,  Inc.,  Wil- 
mington, Del. 

The  YoungloveConstruc- 
T  I  o  N  Co.,  Sioux  City,  Iowa,  has  been 
appointed  representatives  for  the  Con- 
veyors Corporation  of  America  for  the 
sale  of  American  trolley  carriers  in 
northwestern  Iowa  and  in  South 
Dakota. 

The  Bingham  ton  Engi- 
neering Co.  has  recently  been  or- 
ganized at  Binghamton,  N.  Y.  The 
company  specializes  in  the  design, 
fabrication  and  erection  of  structural 
steel  work.  A.  L.  Gilmore  is  the  pres- 
ident of  the  concern  and  George  H. 
Young  is  treasurer. 

R.  P.  R  A  Y  N  s  F  0  r  D,  for  the  last 
•three  years  chief  engineer  of  Lockwood, 
Greene  &  Co.,  of  Canada,  Ltd.,  on  Sep- 
tember 1  will  join  the  organization  of 
the  Canadian  Consolidated  Rubber  Co., 
Montreal.  He  succeeds  Frank  W.  Hard- 
ing, consulting  engineer  of  Footwear 
Factories,  who  is  retiring  after  over 
25  years  of  service. 

Bear  Tractors,  Inc.,  New 
York  City,  has  announced  an  increase 
in  field-sales  force.  Clarence 
S  T  A  N  t  I  A  L,  formerly  with  the  Cleve- 
land Tractor  Co.,  will  represent  the 
Bear  company  in  the  East;  W.  A. 
I  N  G  A  L  L  s,  for  several  years  covering 
northwestern  territory  for  the  Hart- 
Parr  Co.,  will  represent  the  Bear  com- 
pany in  that  territory;  and  L.  G. 
Melrose,  former  president  of  the 
Kirkwood  .Automobile  Co.,  Kirkwood, 
Mo.,  will  operate  in  southwestern  terri- 
tory from  headquarters  in  St.  Louis. 
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Equipment  and 
Materials 

End-Opening  Pipe  Wrench 

Only  three  parts,  a  handle  and  jaw 
in  one  piece,  a  movable  jaw,  and  a 
hardened  steel  nut,  are  employed  in  the 
Little    Giant    pipe    wrench    which    has 


just  been  put  on  the  market  liy  the 
Greenfield  Tap  &  Die  Corp.,  Greenfield, 
Mass.  The  wrench  has  the  end-open- 
ing feature  and  among  the  advantages 
claimed  for  it  is  the  ease  with  which  it 
can  handle  pipe  in  corners,  close  to 
walls,  and  in  other  confined  places. 
The  pipe  may  be  set  straight  on  the 
pipe,  like  a  pair  of  pliers,  without  the 
necessity  of  fitting  the  jaws  on  from 
the  sides.  The  handle  and  jaws  are 
drop-forged  and  heat-treated  and  all 
such  parts  as  springs,  rivets,  frames 
or  pins  have  been  eliminated.  The 
wrench  is  manufactured  in  8,  10,  14, 
18,  and  24-in.  sizes.  The  14-in.  size, 
the  manufacturers  state,  has  repeatedly 
withstood  stresses  in  excess  of  47,000 
in.-lb.  without  slipping  or  bending. 


Crawler  Crane 


To  the  line  of  construction  plant 
manufactured  by  the  Link  Belt  Co., 
Chicago,  has  been  added  a  crawler 
crane  mounted  on  caterpillar  treads  and 
with  a  lifting  capacity  of  10  tons  at 
12-ft.  radius  and  3  tons  at  30-ft.  radius. 
Equipped  with  two  independent  hoist- 
ing drums  the  machine  is  suitable  both 
for  clamshell  and  dragline  work.  With- 
out the  bucket  the  crane  weighs  approx- 
imately 22  tons  and  exerts  a  pressure 
on  the  ground  of  10  lb.  per  square 
inch.  Power  is  furnished  by  a  four- 
cylinder  Climax  gasoline  engine  operat- 


ing at  800  r.p.m.  The  boom  is  35  ft. 
long  and  is  made  of  angle  and  lattice 
bar  construction.  With  the  exception 
of  the  slow-running  7-ft.  rotation  gear 
and  pinion,  all  gears,  including  spur, 
bevel  and  worm,  have  machined  teeth 
cut  from  solid  blanks  of  steel  or  bronze. 
The  manufacturers  make  a  point  of 
the  fact  that  there  are  only  16  gears 
of  all  descriptions  as  against  about 
30  gears  in  other  types  of  locomotive 
crane.  If  desired,  a  40-hp.  electric 
motor  may  be  substituted  for  the  50-hp. 
gasoline  engine  with  which  the  crane  is 
ordinarily  equipped. 


Rotary  Snow  Plow 

At  Big  Creek,  in  Fresno  County,  Cal., 
last  winter  the  state  highway  commis- 
sion experimented  with  a  rotary  snaw 


A  %-Yd.  Universal  Shovel 

Replaces  Old  Type 

A  number  of  new  and  improved  fea- 
tures are  incorporated  in  the  20-ton, 
3-yd.  revolving  shovel  (Type  20-B), 
which  the  Bucyrus  Co.,  of  South  Mil- 
waukee, Wis.,  has  developed  to  replace 
its  Type  14-B  revolving  shovel.  The 
nevr  machine  is  adapted  to  di-agline, 
high  lift,  clamshell,  crane  and  other 
combinations.  Among-  the  innovations 
in  its  design  are  the  use  of  a  two-part 
instead  of  a  three-part  hoist  to  facili- 
tate the  use  of  the  equipment  for  drag- 
line work;  outside  type  of  dipper  sticks 
and  box-girder  type  of  boom  as  a 
stronger  form  of  construction  than  that 
formerly  employed;  A-frame  directly 
connected  to  a  steel  center  casting  to 


plow  on  a  mountain  highway  where  the 
grades  average  14  per  cent  and  the  • 
depth  of  snow  varied  from  12  to  14  ft. 
According  to  a  report  by  J.  C.  Wood- 
son, division  engineer,  the  highway 
rotary  snow  plow  can  be  operated  suc- 
cessfully where  grades  are  not  exces- 
sive and  in  freshly  fallen  snow  up  to 
.5  or  G  ft.  in  depth.  The  California 
Edison  Co.  also  used  last  winter  a  snow 
plow  manufactured  by  the  WlN- 
THERs  Motor  Co.  of  Kenosha,  Wis., 
photograph  of  which  is  reproduced 
herewith.  The  results  indicated  that 
form  a  more  solid  support;  rounded  the  plow  is  effective  in  snow  that 
corners  on  the  dipper  which  facilitate  has  not  been  allowed  to  pack  or  freeze, 
the  dumping  of  sticky  material ;  an  im-  It  is  understood  that  the  Winthers 
proved  and  simplified  three-lever  con-  company  is  redesigning  parts  of  the 
trol.  plow  preliminary  to  further  tests. 
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Out-of-the-Ordinary  Trade  Publications 


Blasting  —  The  Hercules  Powder 
Co.,  Wilmington,  Del.,  has  issued  a 
48-page  booklet,  illustrated  with  draw- 
ings and  photographs,  entitled  "Elim- 
inating Waste  in  Blasting."  The  text 
is  by  N.  S.  Greensfelder  and  presents 
information  of  technical  value  to  both 
engineer  and  contractor.  .  The  various 
operations  involved  in  tunneling  and 
quarrying  operations  are  analyzed  and 
time  records  given  for  each  step  for  a 
16-hole  round.  A  chapter  on  "Drilling" 
gives  sketches  of  drill-hole  arrange- 
ment and  data  based  on  studies  at  the 
Copper  Queen  mine.  The  information 
deals  with  such  matters  as  the  proper 
inclination  and  spacing  of  drill  holes 
and  their  length  in  rocks  of  different 
character.  A  number  of  valuable  points 
based  on  experience  gained  in  driving 
the  tunnel  for  the  Hetch-Hetchy  water 
supply  system  for  San  Francisco  are 
made.  Several  pages  are  devoted  to 
the  choice  of  explosives  under  various 
conditions  and  their  best  distribution 
in  loading  drill  holes.  Data  on  firing 
systems  include  both  fuse  and  cap  and 
electric  firing.  The  booklet  is  not  a 
trade  catalog  but  a  compilation  of  prac- 
tical information  drawn  from  many 
sources. 

Rotary  Snow  Broom  —  The  Fox 
Rotary'  Snow  Broom  Co.,  Newark. 
N.  J.,  in  a  12-page  illustrated  pamphlet, 
sets  forth  the  features  of  its  device  for 
clearing  snow  from  country  highways 
and  city  streets.  The  broom,  which 
can  be  mounted  on  any  standard  motor- 
truck chassis,  is  an  adaptation  of  the 
street-railway  broom  sweeper.  It  oper- 
ates most  economically  at  a  speed  of 
12  miles  per  hour  (400  r.p.m.)  in  snow 
10  in.  deep,  cutting  a  swatch  9  ft.  wide. 


Excavator  und  Loader — The  T.  L. 
Smith  Co.,  Milwaukee,  is  distributing 
a  four-page  leaflet  dealing  with  its 
excavator  and  loader  comprising  a 
drag-line  scraper  delivering  into  the 
pivoted  frame  of  the  machine  which 
elevates  and  dumps  the  material  into 
motor  trucks.  In  basement  excavation 
the  loader  remains  at  the  surface 
requiring,  besides  the  operator,  only 
one  man  in  the  hole.  It  is  also  used 
for  sand  and  gravel  pit  work  and  for 
grading. 

Motor  Trucks — THE  Atterbury  Mo- 
tor Car  Co.,  Buffalo,  N.  Y.,  has  issued 
a  lO-page  illustrated  booklet  giving 
specifications  for  its  11,  2J,  3J  and 
5-ton  motor  trucks  together  with  de- 
tailed description  of  the  mechanical 
features  of  this  equipment. 

Copper  RoofiiKj  —  The  Copper  and 
Brass  Research  Association,  New  York 
City,  has  published  a  29-page  book  of 
information  for  engineers,  architects 
and  roofing  contractors  regarding  the 
use  of  copper  roofing.  After  stating 
some  general  facts  about  copper,  the 
text  gives  a  table  of  comparative 
weights  of  various  roofing  materials, 
16  oz.  (standing  seam)  copper  weigh- 
ing 125  lb.  and  copper  shingles  from 
84  to  100  lb.  per  100  sq.ft.  laid.  The 
two  methods  of  applying  copper  sheets 
to  sloping  roofs,  the  "ribbed  seam"  and 
the  "standing  seam"  methods  are 
described.  In  addition,  certain  funda- 
mental considerations  in  sheet-copper 
roof  construction  are  stated,  with  par- 
ticular attention  to  flashings,  gutters 
and  eaves  troughs.  A  condensed  speci- 
fication for  copper  roofing  is  given  and 
there  are  four  pages  of  drawings  show- 
ing all  sorts  of  copper  roofing  details'. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volunu 


1913  Should  Be  Retained 
as  a  Price  Base 

E.   E.   George   Estim.ites    Future 

Price  Trend  as  Perhaps 

2  Per  Cent  a  Year 

E.  E.  George,  of  the  Valuation 
Division  of  the  Department  of  City 
Transit,  Philadelphia,  is  convinced  that 
the  pre-war  bases  should  be  maintained. 
"The  pre-war  base  for  index  numbers  is 
now  practically  an  international  stand- 
ard," ke  writes  Engineering  News- 
Record,  "and  although  many  new  index 
numbers  have  been  designed  only  within 
the  last  few  months,  especially  for  the 
smaller  countries,  most  of  them  have 
been  referred  to  1913  or  1914  as  100 
per  cent. 

"The  United  States  Department  of 
Commerce,  the  Bureau  of  Labor  Statis- 
tics and  the  Federal  Reserve  Board  all 
use  1913  as  100.  The  Reserve  Board 
has  recomputed  practically  every  exist- 
ing index  number  to  the  pre-war  basis, 
where  the  same  has  not  already  been 
done  by  its  authors.  Furthermore,  the 
Harvard  Economic  Service  and  other 
statistical  services  base  most  of  their 
charts  and  index  numbers  on  the  year 
1913 

"While  there  is  a  general  opinion 
that  the  new  normal  level  of  prices 
will  be  about  50  per  cent  above  pre-war, 
it  should  be  noted  that  this  level  is 
effective  only  for  "All  Commodities." 
The  cost  of  living,  the  prices  of  metals, 
rentals,  construction  costs  of  simple 
structures,  and  many  other  important 
price  levels  that  are  currently  meas- 
ured, are  far  from  approximating  .50 
per  cent  above  the   pre-war  figures. 

"Furthermore,  there  is  no  certainty 
that  these  index  numbers  will  approach 
the  figure  for  "All  Commodities."  The 
Harvard  Economic  Service  has  made  a 
study  of  the  long  term  trends  of  prices 
for  the  different  classes  of  materials, 
and  finds  that  the  trend  of  metal  prices 
is  downward,  while  that  of  food  prod- 
ucts is  upward.  Therefore  any  new 
normal  can  only  be  effective  for  a 
single  kind  of  index  number,  and  any 
shifting  of  the  base  only  confuses  the 
obser\'er  who  has  been  accustomed  to 
the  1913  reference  points; 

"The  future  tendency  of  prices  over 
a  long  period  of  years  is  a  highly 
debatable  subject  on  which  the  best 
economists  are  not  agreed.  One  of  the 
foremost  authorities  went  so  far  as  to 
say  that  any  man  risks  his  reputation 
who  prophesies  on  the  subject.  It  is, 
however,  fairly  well  agreed  that  the 
trend  up  or  down  will  be  relatively 
slight,  say  not  over  2  per  cent  a  year. 
Of  course,  due  to  depressions  and 
booms,  the  business  cycle  will  cause 
larger  annual  changes  than  2  per  cent, 
but  these  are  of  a  periodic  or  recurrent 
nature  and  may  be  ignored  in  studying 
the  long-time  trend. 

"It  seems  to  be  generally  agreed  that 
there  is  a  fairly  definite  international 
price  level  when  foreign  trade  is  nor- 
mal, and  that  in  any  study  of  the  future 
trend  of  prices  here,  one  must  consider 
the  financial  policies  of  Europe  as  well 
is  of  this  country." 


Hollow  and  Common  Brick  Take 
Same  Tariff  Rate 

As  a  result  of  an  opinion  by  the  board 
of  general  appraisers,  hollow  building- 
brick  takes  the  same  rate  of  duty  as 
does  the  ordinary  brick  of  commerce. 
"The  ordinary  brick  of  commerce," 
says  the  opinion,  "is  a  rectangular 
blo"ck  of  clay  burned  in  a  kiln,  the  length 
generally  being  twice  the  breadth;  but 
neither  the  shape  nor  the  dimensions 
are  the  essentials  of  a  brick.  The  brick 
known  to  the  tariff  law  is  any  article 
of  any  shape  or  form  made  of  clay 
burned  to  a  certain  hardi'.ess  and  used 
as  the  ordinary  brick  is  used  in  the  con- 
struction of  buildings.  The  article 
which  is  the  subject  of  this  protest,  we 
think  responds  to  this  definition." 

Despite  its  greater  value,  hollow 
building  brick,  therefore,  may  be  im- 
ported on  payment  of  a  duty  of  ten 
per  cent  ad  valorem,  the  rate  applicable 
to  ordinary  bricks. 

Landis  Award  Workers  in  Chicago 

Reach  16,000 

Recent  attempts  on  the  part  of  in- 
ternational building  trade  heads  to 
"settle"  the  building  situation  in  Chi- 
cago with  the  Landis  award  committee 
so  that  the  members  of  the  thirteen 
outlaw  unions  might  obtain  employment 
have  not  been  successful.  More  than 
16,000  men  are  now  working  in  the  out- 
law trades  for  Landis  Award  contrac- 
tors. Since  the  first  of  the  year  $80,- 
000,000  worth  of  building  permits  have 
been  taken  out  in  Chicago  for  work  by 
these  contractors.  Building  activity 
especially  in  apartment  houses  has 
slowed  up  materially.  For  the  first  two 
weeks  in  July  compared  with  the  sec- 
ond two  weeks  period  in  June  the  num- 
ber of  permits  dropped  from  590  to 
458  with  values  nearly  two-thirds  less. 
According  to  Chicago  Commerce,  the 
journal  of  the  Chicago  Association  of 
Commerce  which  has  staunchly  backed 
the  Landis  award  and  the  committee, 
all  building  contracts  awarded  during 
the  week  of  July  15  were  taken  by 
Landis  award  contractors.  F.  W.  Arm- 
strong, general  manager  of  the  citizens' 
committee,  states  that  much  of  the 
speculative  building  is  over  as  rents 
are  dropping  and  returns  are  less  than 
anticipated.  This  fact  will  give  some 
relief  to  the  Landis  award  contractors 
on  larger  buildings  who  have  been 
handicapped  by  a  shortage  of  mechanics 
in  the  pro-Landis  closed-shop  trades. 

Coal  Cars  Short  in  West  Virginia 

Freight  loadings  for  the  week  ending 
July  8,  totalled  718,319  cars,  according 
to  the  American  Railway  Association. 
This  is  a  reduction  of  158,577  as  com- 
pared with  the  week  ending  July  1,  but 
an  increase  of  77,784  over  the  corre- 
sponding week  in  1921. 

Scarcity  of  cars  for  grain  loading  is 
beginning  to  make  itself  felt  in  the 
Middle  West,  while  an  actual  shortage 
of  coal  cars  is  reported  in  West  Vir- 
ginia fields,  where  only  about  75  per 
cent  of  the  normal  supply  of  surplus 
cars  are  now  available  for  coal. 


1913  Prices  Will  Never  Be 
Reached  in  Many  Lines 

W.  S.  Bartholomew  Believes  Buyers  at 

Present  Would  Be  Satisfied 

With  a  150  Level 

W.  S.  Bartholomew,  vice-president  of 
the  Westinghouse  Air  Brake  Co.,  gives 
Engineering  Neivs-Record  his  views  of 
the  business  situation  with  particular 
regard  to  prices.  "As  far  as  our  own 
experience  is  concerned,"  he  writes,  "we 
are  able  to  make  prices  on  but  one 
basis,  namely,  from  proper  relation  to 
cost  of  production.  This  basis  is  not 
always  acceptable  to  the  buyer  for  the 
reason  that  a  purchaser  adopts  ways 
and  means  for  figuring  out  what  prices 
ought  to  be  according  to  trends  and 
averages  which  often  times  do  not 
square  with  the  actual  cost  at  the  time. 
This  brings  very  unfortunate  complica-  h 
tions.  ■ 

"In  recent  months,  a  great  effort  has 
been  made  by  everybody,  and  it  has 
been  highly  commendable,  to  encourage 
resumption  of  purchasing,  especially 
by  the  transportation  companies  both 
electric  and  steam.  In  a  great  many 
cases  the  manufacturer's  contribution 
in  the  matter  of  lower  prices  has  been 
without  regard  to  cost  of  production 
or  cost  of  material  on  hand,  and  used 
in  filling  orders  which  came  from  this 
united  effort.  We  are,  therefore,  apt, 
under  such  circumstances,  to  strike  a 
mark  in  the  readjustment  of  price 
levels  which  is  not  justified  by  the 
facts  as  far  as  the  selling  prices  being 
in  proper  relation  to  costs  is  concerned. 

"It  is  our  opinion  that  actual  price 
levels  of  1913  will  never  again  be 
reached  in  many  industries.  There  are 
various  reasons  for  this  which  are  too 
complicated  to  explain  in  a  letter. 

"It  is  also  our  opinion  that  buyers 
generally  would  be  well  satisfied  at 
present  if  a  level  were  reached  which 
was  approximately  50  per  cent  above 
1913  prices. 

"Further,  we  believe  that  the  exact 
point  of  the  price  level  does  not  cau.se 
as  much  concern  to  the  buyer  as  does 
the  question  of  the  price  being  the 
lowest  price  obtainable  at  the  time  or 
in  the  reasonably  near  future;  that  is 
to  say,  the  matter  of  first  consideration 
to  a  buyer  is  not  what  the  price  is  but 
whether  it  is  the  lowest  price  obtain- 
able for  his  immediate  needs  in  con- 
nection with  transaction  in  hand.  This 
leads  to  the  conclusion,  therefore,  that 
stability  of  prices  is  more  important 
than  any  price-level  relationship  with 
other  price  levels. 

"The  main  consideration  in  securing 
stability  of  prices  is,  of  course,  con- 
tinuity of  production  which  can  be 
secured  only  through  general  resump- 
tion of  buying.  This  point  has  not  as 
yet  been  reached  and,  therefore,  there 
may  be  some  further  recession  in  prices 
in  order  to  induce  such  resumption  of 
buying  to  secure  the  continuity  of  pro- 
duction which  will  bring  stability." 


Next  week — Index  nu7nbers,  fidl 
list  of  prices,  labor  rates. 
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to     present 
to    6,000,000 


Coal  output  dropped 
weekly  rate  of  5,000,000 
tons  below  normal. 

ConnellaWUe  Co1«e  increased  10,000 
tons  during  week  ending  July  20. 

Crude  Oil  increased  24,000  bbl.  daily 
in  past  two  weeks. 

Alabama  pig-iron  totaled  189,101 
tons  during  June  as  against  93,000  tons 
in  June,  1921;  an  increase  of  nearly  100 
per  cent. 

Zinc  supply  down  to  only  29,576  tons, 
or  less  than  one  month's  requirements. 
Shipments  during  first  six  months  ex- 
ceeded production  by  37,032  tons. 

Automobile  production,  including  both 
passenger  vehicles  and  trucks,  exceeded 
288,000  cars  during  June;  an  increase 
of  12  per  cent  over  May,  1922. 

New  York  Central  R.R.  placing  orders 
for  new  equipment  to  cost  over  $36,000,- 
000;  Baltimoi-e  and  Ohio,  ordering  500 
fifty-ton  gondolas.  Improvements  and 
new  equipment  on  other  roads  will  ex- 
ceed $150,000,000   for   1922. 

Mexican  Petroleum  advanced  25c.; 
Eastern,  South  Western  and  Pacific 
crude  oils  down  50c.  per  bbl.  dui'ing  past 
week. 

Gasoline  down  Ic.  in  New  York  and 
2c.  per  gal.  in  Middle  West,  during 
week. 


The  price  question — has  many  hiter- 
esting  components: 
Will  "future"  prices  he  lower  or 
higher  than  present? 
Next  summer — how  much  loiver? 
How  much  higher?  Hoiu  about  five 
Dears  from  now? 

Will  prices  ever  return  to  the  1913 
level?  If  not,  ought  pre-war  sched- 
ules be  fiyrgotten  and  a  "new  nor- 
mal" be  considered? 
Professor  Irving  Fisher  thinks  "the 
new  7iormal  is  a  delusion  and  a 
smire." — See  Business  Side  of  Con- 
struction, June  15,  p.  1018. 
I.  F.  McDonnell  believes  future 
trend  rvill  lie  between  1914  ti-end 
ayid  the  declines  followhig  other 
wars. — July  13,  p.  86. 
D.  L.  Bissell  holds  that  future 
wholesale  prices  will  agree  with  per 
capita  money  circulation. — July  20, 
p.  126. 

W.  S.  Bartholomew  and  E.  E.  George 
are  speaking  today. 
Engineering  News-Record  believes 
that  the  price  trend  over  the  next 
few  years  will  largely  determine  the 
degree  of  prosperity  which  all  indus- 
try will  enjoy  or  may  not  enjoy. 
For  this  reason  it  has  invited  an  ex- 
pression of  opinion  by  the  authori- 
ties mentioned  and  by  other  eminent 
authorities  who  have  not  yet  spoken 
in  these  pages. 

Study   of    these   opinions    should    be 
hetpfzil  in  planning  expansion. 


Fifty  Big  Contracts  Since 
March  Total  $81,960,860 

Of  These,  Building  Construction  Leads 
— Industrial    Works    Next — Exca- 
vating  and   Dredging   Third 

From  time  to  time  Engineering  Neios- 
Records  is  requested  to  publish  a  list 
of  large  contracts  recently  let  or  ac- 
tually under*  vi'ay.  Such  a  list,  of 
twenty-six  important  jobs  awarded  in 
February  and  March,  was  published  in 
the  Searchlight  Advertising  section  of 
the  April   20  issue. 

The  accompanying  table  shows  fifty 
big  projects  placed  under  contract  since 
March  and  i-epresenting  a  total  value 
of  $81,960,860,  75  per  cent  or  $61,921,- 
900  of  which  was  for  building  construc- 
tion alone.  Industrial  expansion  stood 
second  with  $9,900,000  or  12  per  cent, 
and  excavating  and  dredging  follows 
with  $1,142,145  or  1  per  cent  of  the 
total  for  these  fifty  contracts. 

Only  three  sewers,  one  railway  and 
a  single  big  bridge  job  are  included 
in  large  projects  let  during  the  last 
three    months. 

The  biggest  job  listed  in  these  clas- 
sifications is  a  twenty-one  story  bank 
and  office  building,  in  Cleveland,  O., 
valued  at  $10,000,000.  This  project, 
together  with  two  others  in  the  Mid- 
dle West  representing  a  combined  value 
of  $11,304,828,  or  14  per  cent  of  the 
total  value  of  the  fifty  contracts,  is  be- 
ing constructed  by  New  York  con- 
tractors. 


Place 

Cal.,  Berkeley 

Cal,  Live  Oak 

Cal..  Oakland 

Cal.,  San  Francisco.  .  . 

Conn.,  Hartford 

Conn..  New  Haven.  .  . , 
Conn.,  Thompson\'ille. 

D.  C.  Washington 

111.,  Chicago 

111.,  Chicago 

III.,  Chicago 

111.,  Chicago 

Ind..  Ft.  Wayne 

Ind.,  Indianapolis 


la.,  Boone 

la.,  Des  Moines  . 
Kan..  Spring  Hill. 
Me.,  Spring\-ale .  , 


Work 


ESSENTIAL  DATA  ON  LARGE  CONTRACT.'!  AWARDED  SINCE  MARCH 
Size 


Hotel 

Ditching 

Office  and  bank. . 
Store  and  lofts. . . 

Factory 

Office 

Mill 

Hotel 

Printing  plant. . . 

Hotel 

Theatre 

Hotel 

Office 

Office 


380,000  ou.  yd 

16  stories 

8  stories 

4  story.  80x400  ft. . 
12  story,  64x90  ft. . 


8  stones 

6  story.  170x177  ft 

lOstorj-,  137x150  ft..  . 

l9stor.v,  120x210ft... 

I7story.io0xll2xi30ft. 


,  Boston 

,  Boston 

.  Detroit 

,  Detroit 

.  Detroit 

,  Redwood  Falls.. 
Jersey  City 

Bear  Mountain.. 

Brooklj-n 

Buffalo 

Cohoes. 


Mass 

Ma.ss 
Mich., 
Mich., 
Mich., 
Minn. 
N.  J., 
N.  Y., 
N.  Y., 
N.Y., 
-N.  Y., 


N.  Y.,  Long  Island  City 
N.  Y..  Long  Island  City 
N.  Y.,  New  York  City... 
N.  Y..  New  York  City.  . 
N.  Y.,  New  York  City.  . 
N.  Y.,  New  York  City  . 
N.  Y.,  New  York  City.  . 
N.  Y..  New  York  City.  . 
N.  Y.,  New  York  City  , 
N.  Y.,  New  York  City,  , 
N.  Y..  New  York  City.  . 
N.  Y.,  New  York  City.  . 

C,  Cincinnati 

O.,  Cleveland 

O.,  Cleveland 

Pa..  Philadelphia 

Pa.,  Pine  Grove 

S.  C.,  Charleston 

Tex.,  San  Antonio 


Excavation 

Office 

Railway 

Mill  and 

storehouse. .    .  . 

Hotel 

Office 

Sewer 

Plant 

Office 

Ditching.. ....... 

Sewer 

Bridge 

Apartment 

Plant 

Excavation  and 

dredging 

Apartments 

Sewers 

.\partment 

Hotel 

Loft 

Apartment 

College 

Hotel 

Library 

Bank  and  office. . . 

Office 

Courthouse 

Clubhouse 

Bank  and  office. . , 
Waterworks 


12  story. 

13  mi.... 


5  story,  240x280  ft. . 

lOstorj- 

1 1  story 


6stori',  102x979  ft 

10  story.  66x140  ft.... 

1,700  ft  Jong,  Sdft.wide 
12  story 


15  story,  100x100  ft.. 
15  story.  204x220  ft.. 

12  story 

14  story 

17  stories 


23  story.  90x115  ft. 
20  stories 


Va.,  Norfolk,.  . 

Wash..  Seattle.. 

Total 


Office ,  - 

Generating  plant . 

Hotel 

Temple 


Dredging. 
Office 


n  story.  88x200  fl.. 
21  story.  147x258  ft. 
20.000  ft.,   6  in.,  steel 

iiuiins 

16. story,  69x163  ft..  ,  . 

25,000  kw 

12  stories 


140,000  cu.  yd 

63tQry.  120x173  ft... 


Price 

$1,000,000 

140,000 

1,000,000 

500,000 

500,000 

750,000 

1,000,000 

1,500,000 

700.000 

1,500.000 

1.500,000 

3,000,000 

1,000,000 

1,225,000 

215,945 

1,000,000 

45,000 

700.000 
5.000.000 
6.000,000 

304  U8 
2,000,1100 

75O.0O0 

119,000 
2,124,523 
5,000.000 
i. 500,000 
2,000,000 

UOO.OOO 
1.250.000 

311,855 

9«fl,000 
2,500.000 

7X).flO0 
1,000,000 
1.000.000 
I.5<00.000 
1,3100,000 
2,25(I,0(«) 
2,000,000 
4,139.000 

907,900 
10,000,000 

510,607 
2,500,000 
J.OOO.OOO 

i.fxtfl.ono 

1.000.000 

67,200 

500.000 

$81,960,860 


Successful  Contractors 
Lindgren  &  Co.,  Monadnock  Bldg..  San  Francisco.  Cal. 
Ajax  Dredging  Co.,  249    1st  St..  i^an  Francisco,  Cal. 
P.  J.  Walker  Co..  Monadnock  Bldg,,  San  Francisco,  Cal. 
Foundation  Co.,  Holbrook  Bldg.,  San  Francisco,  Cal. 
R.  G.  Bent  Co.,  183  Ann  St.,  Hartford,  Conn. 
C.  W.  Murdock.  Inc.,  505  Grand  .\ye..  New  Haven.  Conn. 
L.  E.  Locke  &  Sons  Co.,  South  Union  St.,  LawTence,  Conn. 
Weed  &  .Stanton,  918  F.  St..  Washington,  D.  C. 
R.  F.  Wilson  Co..  1851  Elston  Ave.,  Chicago,  111. 
B.  W.  Construction  Co..  lOth  and  South  La  Salle  St..  Chicago    111 
Van  Etten  Bros..  11055  South  .Michigan  ,\ye.,  Chicago,  111. 
McLennon  Construction  Co..   400  North  Michigan  Ave.,  Chicago.  111. 
Hagenian-Harris.  95  Madison  .\ye.,  New  York,  N.  Y. 
Bcflford    Stone    &    Construction    Co.,  Fletcher    Savings    &    Trust     Bldg  . 

Indianapolis.  Ind. 
McHose  Sand  &  Tile  Co.,  Boone,  la. 

A  Benson  Contracting  Co..  422  Valley  National  Bank  Bldg.,  Des  Moines.  I:i 
Walsh  Construction  Co..  1 14!  West  3rd  St.,  Davenport,  la. 

W.  M.  Bailey  Co..  12  Salem  St.,  Boston.  Mass. 

Boyle-Robertson  Construction  Co..  601   Evans  Bldg.,  Washington,  D    C 

W.  A.  &  H.  A.  Root,  6  Beacon  St.,  Boston.  Mass. 

Booth  &  Flinn,  Ltd..  17  Battery  Place.  New  York.  N.  Y. 

W.  E.  Wood  &  Co..  1805  Ford  Bldg.,  Detroit.  .Mich. 

E.  Winters  Co.,  752  Book  Bldg..  Detroit,  Mich. 

New  Clm  Drainage  &  Construction  Co..  New  Ulm,  .Minn. 
Holbrook,  Cabot  &  Rollins,  52  Vanderbilt  .\ye..  New  York,  N.  Y. 
Terry  &  Tench.  Grand  Central  Terminal.  New  York,  N.  Y. 
By  day  labor,  M.  Couriand.  47  West  34th  St.,  New  York,  Engr. 
Uu  Pont  Engineering  Co..  Du  Pont  Bldg.,  Wilmington,  Del. 

By  day  labor,  Sanderson  &  Porter,  52  WiUiam  St..  New  York,  Emtrs. 
Stone  &  Webster,  120  Broadway.  New  York,  N.  Y. 
H.  ,1.  Mullin  Construction  Co..  Inc.,  .lamaica  Ave.,  Jamaica,  N.  Y. 
By  day  labor,  R.  Candela.  200  West  72nd  St.,  New  York.  Engr. 

F.  T.  Ley,  19  We.st  44th  St..  New  York,  N.  Y. 
Rheinstcin  &  Ha.ss,  21  West  40th  St.,  New  York,  N.  Y. 

By  day  labor,  G.  F    Pelham,  200  West   72nd  St.,  New  York.  Engr. 

Nugent  Construction  Co..  Inc.,  21  East  40th  St.,  New  York.  N.  Y. 

I.iingacre  Enginpcring  &  Construction  Co..  Inc..  562  5th  .\yc..  New  York.  N.Y 

Hegeman-Harris,  95  .Madison  .Ave,.  New  York,  N.  Y. 

('..  A.  Fuller.  949  Broadway,  New  York.  N.  Y. 

T.  C  Desmond  &  Co..  Inc..  26  Beaver  St..  New  York,  N.  Y. 

G.  A.  Fuller,  949  Broadway,  New  York,  N.  Y. 

J.  &  F.  Hang,   1240  (Jueen  City  Ave..  Cincinnati,  O. 
Thompson-Starrett  Co  .  49  Wall  St..  New  York,  N.  Y. 

P.  J.  Connelly,  Kent.  O. 

P.  II.  Kelly  Co..  173  Sansorn  St  .  Philadelphia,  Pa. 

.1,  G.  White  ICngineering  Corp  ,    43    Exchange    Place,    New    York,    N.    V 

J.  W.  Cowper,  Oliver  Bldg  .  Pittsburgh,  Pa. 

By  day  labor,  R.  II.  Cameron,  I  16  C^'ntral  Trust  Bldg.,  San  Antonio,  Tex.. 

Engineer 
F.  E.  Jones  Dredging  Co..  National  Bank  of  Commerce  Bldg.,  Norfolk.  Va. 
Grant,  Smith  &  Co.,  Seattle.  Wash. 
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The  heaviest  lettings  are  in  the  Mid- 
dle Atlantic  States  and  include  43  per 
cent  of  the  building  construction,  two 
of  the  three  sewer  awards,  and  the  only- 
large  bridge  job. 

Three  out  of  seven  industrial  projects 
are  in  New  England,  two  in  the  Mid- 
dle Atlantic  States  and  two  in  the  Mid- 
dle West. 

Excavation  and  dredging  appears  to 
be  fairly  well  distributed  with  one  con- 
tract in  the  Western,  one  in  the  Middle 
Atlantic,  one  in  the  Southern  states 
and  tiwo  west  of  the  Mississippi.  The 
single  large  railway  project  is  in 
Kansas. 


Chicago's  Building  Record  Broken 

Building  records  for  Chicago  since 
1893  have  been  beaten  by  those  of  the 
first  six  months  of  1922,  according  to  a 
statement  by  the  citizens'  committee  to 
enforce  the  Landis  Award.  The  pre- 
vious high  record  was  in  1912,  when  the 
value  of  all  structures  erected  amounted 
to  about  $110,000,000.  But  the  total 
value  of  building  permits  from  Jan.  1 
to  Julv  1,  1922,  was  $111,502,310,  this 
six  months  period  beatmg  all  previous 
yearly  totals.  Of  this  building  develop- 
ment, the  contractors  backing  the  citi- 
zens' committee  are  said  to  be  getting 


the  greatest  percentage,  an  analysis  of 
contracts  let  between  May  10  and  July 
7  showing  the  committee  contractors  to 
have  82  per  cent  of  all  work  costing 
$25,000  or  over.  The  figures  were: 
Landis  Award  contractors  $25,328,000; 
non-Landis  contractors  $5,485,000. 
Monthly  records  of  Chicago  building 
p'ermits  during  1922  show  the  steady 
growth  of  the  Landis  boom  as  follows: 

Month  No.  Permits  Value 

.lanimrv 457  J7.991.550 

Fcbniary 634  1 3.493. MO 

Marrh 1,327  19.333. 9O0 

April 1,315  17.076.560 

May 1,273  27.029.650 

June 1,419  26.576.850 


Weekly  Construction  Market 

THIS     limited     nrice     list     Is     publishfd     Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weeklv   for    the    nurnose    of    eivinc    our-         Valuable    suggestions    on    costs    of    work  materials    -and     for    the     important    cltie.'. 

rent    prices    on    the    pHncipal    construction     can    be    had   by    noting    actual    biddings    as  The    last    complete    list    will    be    found    in 

materials     and    of    noting    important    price     reported   in  our  Construction   News  section.  the  issue  of  July  6;  the  next,  on  August  3. 
changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries 

Minne-  San 

Steel  Products:                            New  York        Atlanta         Dallas          Chicago      apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb -l-$2.83               $i  .6^           34.00           22 .  68  -|-S2 .  05  S3.60           $3.10               $3.7S       33.75 

Structural  rivets,  100  lb 3.60                 4.35             5.50             3.10         3.5.?  4 .  4s             4.2S                 3.75         6. SO 

Reinforcingbars,  Jin.  up,1001b -|-2.73                 3.50             3.50              2,58      -1-2.85  3.67J           2.55                 3.60         2.90 

Steel   pipe,   black,  24   to  6  in.  lap,  ^ 

discount 61%          61.15%       45%              59|%     61.9-5%      46%  49.1%               53%       30.00 

Cast-iron  pipe,  6  in.  and  over.  ton...      50.80        —48.00          51.50           46.60       50.50  57.00          SI. 00          —52.50       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40(3,2.50        2.50             2.25            2. OS         2.29  2.90            2.71                2.90         2.78 

Gravel,  i  in.,  cu.yd 1.75              l.ZS              2.25             1.80         1.50  1.75             2.25                  1.10         1.50 

Sand   cu  yd             1.00              I.IS              2.25             1.80          1.00  0.75              1.50                 1.10         1.2S 

Crushed  stone,  J  in.,  cu.yd 1.75              1.90             2.73             1.60         2.25  3.50            2.25                3.00        2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft                               -f51.00@S2.00      39.00      —38  00       —47.00       40.00  SI. 00          3100           -(-23.50      47.00 

Lime,  finishing,  hydrated,  ton....  IS. 80@16. 17      23.00           25.00             18.00       29.00  24.00           22.00               24.00       21.00 

Lime  common,  lump,  per  bbl....     2.7S@3.14i      1.80             2.50               1.40         1.40  2.70             1.75                 2.80       11.00 

Common  brick,  delivered,  1,000. . .         23.50             11.00           11.15             11.00  -M7@18  12.00           15.00               14.00       16.00 
Hollow     building     tile,     4x12x12, 

•per  block.... Not  used           .0758           .US               .0707        .086  .08               ....                  .11              .09 

ollow    partition    tile     4x12x12, 

Hper  block 1112                .07S8           .115             .0657     ....  .08               .108                 .11             .08 

Linseedoil,  raw,  5bbl.  lots,  gal...             .93                 .98             1.07            1.01          1.03  1.16            1.04                  .86          1.04 
Common  Labor: 

Commonlabor,  union,  hour 60                .35            80            50@.5S        .S6J  .50®. 60      

Commonlabor,  non-union,  hour 44®. 60      +.30  .25  .72^        .35®. 50      .3S@.50   .47^@.50         2S@.30 

Explanation  of  Prices — Prices  are  to  con-     ment   on   oars.      Gravel   and   crushed   store  minal.     Common  lump  lime  per  180-lb.  net. 

tractors  in  carload   lots  unless  other  quan-     quoted   at    pit.      We    quote   on    brown    lime  Lumber  prices  are   to   dealers   In   yards  at 

lies    are    spccidod.     Increases    or    decreases     per    180-lb.    net;    white    is    $1.70    for    Kelly  San  Francisco,  for  No.  1  fir  common, 

from   previous   quotations   are   Indicated   by     I.sbind  and  $l..S.i   tor  Sheboygan.     Common  Seattle  quotes   on   Douelas   Hr   instead   of 

+  „?'■    ^.  ^'^"'';    /°''    'i^'^f'    P!"^'  •"^*''™'      'abor  not  organized.       „       .     .      ^       ,       .  pine.      Lump  nnishing  lime   per  180-lb.   net. 

vailing    discount    from    list    price    is    given :          Denver    quotes    on    fir    instead     of    pine.  hoUow    building    tile    delivered.      Hydrated 

45-6%   means  a  discount  of   4o   and   5   per     Cement     on    tracks   ;    gravel    and    sand    at  ,:„„    i_     ri.,n.r    „o„i,„       snnH    and    ptuvi^i 

cent.     Charge  is  15c.  per  100  lb.  for  omting     pit ;   stone   on  cars ;   lime,   brick,   hollow  tile  'r.^j,          ^'^                                                  graNcl 

reinforced   steel   into   2-ft    lengths   or   over,     and  lumber  on  job.     Tile  price   is  at  ware-  '     '     •                               t,        ,       - 

New  York  quotations  delivered,  except  house.  Linseed  oil,  delivered,  in  wooden  Montreal  quotes  on  Douglas  fir  instead  of 
sand,  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  Pine.  Sand,  stone,  gravel  and  lump  lime 
dock  -,  common  lump  lime.  In  280-lb.  bbl,  Atlanta  quotes  sand,  stone  and  gravel  P^r  ton.  Cement,  lime  and  tile  are  de- 
net,  and  hydrated  lime  f.o.b.  cars ;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  livered ;  sand,  gravel  and  stone  on  sld- 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  ISO-ib.  net.  ing ;  brick  f.o.b.  plant:  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate,  8Uc.  Dallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
per  hr.                                                                          cement,    cast-iron    pipe    and    crushed    stone  Price   is   in   Canadian   funds   (the  Canadian 

riiicoKO    quotes    hydrated    lime    in    50-lb.      f.o.b.    cars,    other   materials   delivered.  dollar  stands   at    99.13   cents.      Bag   charge 

bags:    common    lump    lime    per    180-lb.    net.          San    Francisco    quotes   on    Heath   tile,    5i  is   80c.    per  bbl.      Discount   of   10c.  per   bbl. 

Lumber  delivered  on  Job.                                        x    8    x    11  J.      Prices    are    all    f.o.b.    ware-  for  payment   within   20   days  from   date   of 

Minneapolis  quotes  on  flr  instead  of  pine,      houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  ft.  net;  2J-ln., 

Brick,  sand  and  hollow  tile  delivered.     Ce-     plus   freight   to  railway   depot  at   any   ter-  $30  ;   6-in„   $110. 

Changes  Since  Last  Week 

Although  a  recent  slackening  of  steel     in  advance  of  15c.  on  shapes  and  bars  reduction  of  $1,  and  Chicago  $2  per  M. 

buying    has     been     noticeable,     slower     in   New  York   warehouses  and  9c.   per  ft.   on   yellow   pine   structural   timbers, 

freight   movements   and   falling   off   in     100   lb.   in   Minneapolis.  Linseed    oil    prices    unchanged    over 

production  have  stimulated  sudden  de-         Birmingham  pig-iron  market  tempo-  week    end,    but    general     tendency    of 

mand  for  shipments  on  orders  already     rarily     softer;     quotations     for     third-  market  is  downward, 

placed.     Steel  shapes  quoted  at  $1.70@     quarter  deliveries   slightly  lower.     At-  Wage  rate  of  30c.  quoted  on  unskilled 

$1.80,    Pittsburgh,     on     new    business,     lanta  reports  reduction  of  Jl  and  Seattle  common  labor  in  Atlanta  as  compared 

Some   sales,  however,  still  go  through     50c  per  gross  ton  on  cast-iron  pipe.  with  20c.  per  hr.,  formerly.     Birming- 

at    $1.60    on    special    tonnages,    but    a         Advance  of  $2@$3   quoted   on   long-  ham     still     retains     the     lowest    wage 

maximum  of  $1.85  has  been  reached  on     leaf   yellow   pine,   base   sizes,   in   New  schedule  for  unskilled  building  laborers, 

shapes  and  bars  and  $1.90  per  100  lb.     York;    Douglas    fir   up    $1    per    M.    ft.  15c.(3)20c.     No  other  large  city  beside 

on    plates,    for    immediate     deliveries,     b.m.    in    Seattle.      Dallas,    however,    in  Birmingham    maintains    a    rate    lower 

Slight  stiffening  of  mill  prices  reflected     the  face  of  increasing  demand,  quotes  than  .30c.  per  hour. 


A  ConauIidaUon  of  Ensinecring  News  and  Engineering  Record 
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Brooklyn  Bridge  Again 

DURING  the  past  week  the  Brooklyn  Bridge  once 
more  became  subject  to  wide  press  notice  because 
of  otticia!  cognizance  of  a  recent  slipping  in  the  cable*; 
and  a  subsequent,  though  not  necessarily  consequent, 
official  suggestion  for  another  East  River  bridge.  The 
structural  facts  in  the  case  are  noted  in  the  news 
pages  of  this  issue.  Nothing  has  happened  that  makes 
necessary  any  revision  of  the  editorial  in  our  issue  of 
July  13,  p.  47,  which  stated  that  the  bridge  is  in  no 
immediate  danger. 

Rain  Curtails  Road  Construction 

CURTAILED  production  of  paved  road  because  of 
excessive  rain  in  many  eastern  states  is  arousing 
concern.  With  mileages  of  new  pavement  under  con- 
tract which  equal  or  exceed  those  of  any  previous  year 
some  large  roadbuilding  states  expect  to  see  a  smaller 
mileage  completed  than  during  1920  or  1921  unless 
weather  conditions  quickly  improve  and  continue  good 
well  into  the  fall  months.  In  Pennsylvania  the  high- 
way department  reports  that  of  82  working  days  up 
to  July  22,  there  has  been  rain  in  34  days.  While 
doubtless  on  many  of  these  days  there  were  showers 
only,  it  is  equally  probably  that  on  other  days  the  rain 
was  heavy  enough  to  put  the  subgrade  in  a  condition 
impracticable  to  work  for  one  or  more  days  following. 
Altogether  it  is  not  extravagant  to  conclude  that  in 
Pennsylvania  one-half  of  the  roadbuilding  season  up 
to  July  22  has  been  lost  on  account  of  rain  and  mud 
delays.  Other  states  will  show  different  records  as 
their  weather  conditions  have  been  different,  but  none 
will  fail  to  show  a  considerable  lost  road-construction 
time  because  of  wet  weather.  To  assign  any  specific 
economic  loss  because  of  these  delays  is  mere  specula- 
tion without  more  complete  records  than  are  at  hand 
but  no  one  will  dispute  that  it  is  large.  The  question 
naturally  follows:  Why  should  we  endure  this  loss? 
Is  it  beyond  construction  engineering  skill  to  devise 
methods  of  carrying  on  road  construction  which  will 
not  be  upset  by  every  summer  shower?  This  is  a  prob- 
lem which  engineers  and  contractors  have  to  solve  if 
they  are  to  justify  their  right  to  leadership  in  the  con- 
struction industry. 

Representative  Opinion 

A  MEASURE  of  the  responsibility  imposed  upon  the 
Federated  American  Engineering  Societies  may  be 
gained  from  the  published  report  of  the  recent  meeting 
of  its  Committee  on  Procedure,  noted  in  the  news  pages 
of  this  issue.  That  committee,  composed  of  several 
of  the  country's  leading  engineers,  among  other  things 
petitioned  the  President  to  go  slow  in  any  action  regard- 
ing the  German  dye  patents  controlled  by  the  Chemical 
Foundation  which  the  President  has  ordered  returned 
to  the  Alien  Property  Custodian.    This  action  has  been 


seized  upon  by  the  public  press  as  indicative  of  an 
attitude  of  the  engineers  of  the  country  against  the 
Department  of  Justice  and  in  favor  of  the  Chemical 
Foundation  in  the  highly  controversial  issue  of  the 
dye  patents.  This  view  is  fostered  particularly  because 
the  reports  of  the  resolution  were  accompanied  by  a 
statement  of  Dean  Cooley  that  the  federation  "speaks 
concerning  national  problems  ...  on  behalf  of 
some  5.5,000  engineers."  The  fact  is  that  while  some 
few  engineers,  among  whom  are  doubtless  some  of  the 
Committee  on  Procedure,  are  qualified  to  pass  judgment 
on  the  case,  probably  not  10  per  cent  of  the  profession 
know  anything  about  it,  or  could  be  persuaded  to  give 
an  opinion  if  asked.  Just  how  far  is  a  committee  of 
a  council  of  representatives  authorized  to  pledge  the 
many  who  elect  the  representatives? 

Nibbling  at  the  Water  Power  Act 

TO  THOSE  who  have  watched  the  long  fight  to  enact 
a  federal  water-power  law  which  would  aid  the 
development  of  navigable  and  federal  streams  the  dis- 
regard by  the  Ford  offer  for  Muscle  Shoals  of  the 
provisions  of  the  law  finally  enacted  was  the  most 
serious  fault  of  that  much  advertised  offer.  It  seemed 
to  be  the  camel's  nose  under  the  tent,  the  forerunner  of 
many  attempts  to  make  exceptions  to  the  general  rule. 
This  is  proving  to  be  the  fact.  From  Washington 
come  authentic  reports  that  every  effort  is  being  made 
to  remove  the  proposed  St.  Lawrence  project,  if  ever 
approved,  from  the  provisions  of  the  act ;  the  Swing- 
Johnson  bill  for  the  development  of  the  Colorado  places 
that  water  power  under  the  jurisdiction  of  the  Secre- 
tary of  the  Interior.  These  are  the  three  biggest 
water-power  prospects  in  the  country.  Evidently  the 
water-power  act  is  expected  to  apply  only  to  the  little 
fellows  too  weak  to  fight  or  to  control  legislation.  Such 
an  outcome  would  make  a  joke  of  the  act. 

Demos  and  Garbage  Disposal 

ONE  of  the  arguments  in  favor  of  garbage  disposal 
by  incineration  rather  than  by  reduction  or  by  hog 
feeding  is  that  incineration  makes  possible  the  material 
shortening  of  garbage  haul  because  several  incinerators 
can  be  provided  in  well  planned  garbage  collection  dis- 
tricts, whereas  with  either  of  the  other  two  mentioned 
garbage  disposal  methods  the  disposal  plant  must  be 
located  at  the  outskirts  of  the  city  or  even  beyond  the 
city  limits.  Theoretically  this  is  correct  but  as  a 
matter  of  practice,  in  American  cities  at  least,  it  is  a 
mistaken  notion.  Within  a  year  Philadelphia  changed 
a  gai-bage  disposal  project  from  several  incinerators 
to  a  single  one  and  then,  through  the  action  of  city 
counsel  after  local  objection,  hastily  abandoned  the  site 
chosen  for  the  one  plant — where  the  project  seems  to 
have  rested  for  months.  Recently  the  administrative 
otiicials  of  Toledo,  Ohio,  decided  upon  garbage  disposal 
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by  incineration  in  accordance  with  this  same  theory  of 
shortened  haul  by  the  provision  of  severul  incinerators. 
The  site  chosen  for  the  first  of  these  incinerators  caused 
such  opposition  that  it  was  speedily  abandoned.  Experi- 
ence with  garbage  incineration  at  Toronto  seems  to 
have  played  a  part  in  deciding  on  the  adoption  of  in- 
cineration for  Toledo;  but  when  Toronto,  vory  recently, 
proposed  to  build  another  incinerator  the  strong  opposi- 
tion to  the  site,  as  voiced  at  a  public  meeting,  led  one 
of  the  city  officials  to  declare,  according  to  the  Toronto 
Globe  of  July  19:  "The  will  of  the  people  must  be 
respected.  We  are  living  in  an  age  of  democracy,  and 
when  the  people  say  they  don't  want  a  thing,  it  should 
not  be  forced  upon  them."  It  appears  that  Demos  has 
not  been  sufficiently  considered  in  urging  the  superi- 
ority of  garbage  incineration  over  reduction  or  hog 
feeding. 

Hooch  Refuse  Disposal 

ENGINEERS — as  engineers — might  reasonably  have 
e.vpected  to  have  little  interest  in  the  Eighteenth 
Amendment.  As  members  of  the  human  race,  they  are 
subject  to  all  that  race's  well-known  frailities  and  de- 
sires, but  to  them  as  a  profession  the  alcoholic  content 
of  a  beverage  would  seem  to  be  a  matter  of  the  slightest 
consequence.  But  prohibition,  it  seems,  has  a  universal 
reaction,  for  we  read  that  the  sewer  inspector  of  North 
Tarrytown,  N.  Y.,  has  been  compelled  to  beseech  by 
public  proclamation  the  good  citizens  of  his  town  to  re- 
frain from  throwing  the  refuse  from  their  private — 
and  illicit — stills  into  the  sewers.  Grain,  mash,  prune 
pits,  and  like  discards  have  clogged  and  choked  the  pipes 
to  the  necessity  for  repair,  and  realizing  the  absurdity 
of  requesting  .a  law  governing  or  even  restricting  the 
performance  of  an  illegal  act,  the  inspector  falls  back 
on  good-natured  appeal.  Sooner  or  later  the  home 
brewer  and  distiller  must  have  his  own  disposal  plant, 
or  at  least  some  nomenclature  committee  may  have  to 
decide  whether  hooch  refuse  is  sewage  or  garbage. 

A  National  Conspiracy 

PRESIDENT  HARDING  has  put  his  finger  on  the 
crux  of  the  coal  strike  when  he  intimates  that  peace 
would  have  been  here  long  since  had  not  the  United 
Mine  Workers  been  hostile  to  district  or  state  agree- 
ments between  operators  and  miners.  He  significantly 
suggests  that  every  state  legislature  and  Congress  itself 
would  have  put  an  end  instantly  to  the  arrangement 
if  the  coal  producers  as  a  national  body  had  attempted 
to  determine  the  policy  of  every  member  and  permit 
no  sales  of  coal  except  on  terms  dictated  by  the  national 
officials.  The  United  Mine  Workers,  however,  assumed 
national  dictation  and  have  prevented  district  groups 
from  settling  with  the  operators.  In  the  anthracite 
region,  for  example,  only  the  question  of  wages  was  at 
issue.  That  would  probably  have  been  compromised 
long  since  had  it  not  been  for  the  pressure  of  the  union. 
The  President  Says  he  will  submit  the  whole  matter  to 
Congress  after  the  House  reassembles.  We  believe 
that  he  should.  To  us  it  seems  conspiracy  as  iniquitous 
as  would  be  a  national  price  fi.xing  scheme  by  the  oper- 
ators. It  will  be  interesting  to  learn  whether  the  people, 
as  represented  by  their  members  in  Congress,  take  the 
same  view  as  the  President.  If  the  facts  are  before 
them  we  have  no  fear  of  the  verdict.  How  it  may  be 
translated  into  legislation  is  another — and  a  very  diffi- 
cult— matter. 


Rail  Priorities  and  Road  Work 

IT  IS  still  too  early  to  predict  the  general  effect  on 
state-highway-construction  programs  of  such  emer- 
gency orders,  growing  out  of  the  coal  and  the  railway 
strikes,  as  the  Interstate  Commerce  Commission  may 
issue  to  cover  priorities  on  rail  shipments.  In  those 
states  where  road-building  materials  are  obtained 
largely  from  local  sources  or  where  the  lower  tj'pes 
of  construction,  such  as  earth  or  sand-clay,  are  prev- 
alent, the  situation  will  not  be  serious.  Elsewhere, 
however,  a  more  critical  condition  threatens,  as  is  indi- 
cated by  the  comment  of  state  highway  officials  in  this 
week's  news  pages.  The  reports  from  Texas,  California, 
New  York,  Pennsylvania,  Maryland  and  Kansas,  for 
example,  forecast  a  marked  slowing  down  of  road-build- 
ing activities  if  priority  orders  are  rigidly  enforced. 
Few  contractors  have  sufficient  stocks  of  stone,  cement 
or  bituminous  materials  on  hand  to  tide  them  over  any 
considerable  period  of  discontinued  railway  service. 
The  coal  shortage  also  is  making  itself  felt  at  the 
cement  mills,  and  unless  the  situation  improves  the 
Portland  Cement  Association  believes,  according  to  a 
statement  issued  last  week,  that  a  number  of  mills  must 
soon  shut  down.  All  of  this  occurs  just  when  the  road- 
building  season  is  at  its  height.  Coupled  with  the 
unusually  great  number  of  rainy  days  this  season  a 
crippling  of  rail  transport  serivce  for  highway  materials 
at  this  time  would  effectively  reduce  the  estimate  of 
over  $700,000,000  as  the  probable  volume  of  this  year's 
highway  work  outside  of  cities. 


Twenty  Years  of  Reclamation 

ON  the  twentieth  anniversary  of  the  reclamation 
act,  June  17  last,  the  secretary  of  the  interior  sent 
out  a  heartening  message  of  interest  to  engineers  as 
well  as  to  the  people  on  the  various  projects  and  in  the 
Reclamation  Service.  Reclamation  by  irrigation,  the 
secretary  said,  is  worth  while  for  the  nation  as  a  whole. 
There  is  no  longer  question  as  to  the  ability  of  federal 
engineers  to  plan  and  construct  efficiently  the  monu- 
mental works  required.  Compact  and  contented  com- 
munities have  been  established.  The  success  of  the 
adventure  is  measured  by  the  extent  to  which  the  re- 
claimed lands  are  utilized  in  the  making  of  self-support- 
ing American  homes  and  not  by  the  accomplishments  of 
engineers  in  constructing  great  hydraulic  works. 

Twenty  years  after  the  act  was  signed  there  are  still 
problems;  possibly  President  Roosevelt's  dreams  have 
not  all  materialized,  but  the  optimistic  reports  from 
every  one  of  the  projects  by  bona  fide  water  users  as 
given  in  the  June  Reclamation  Record,  followed  by  the 
imposing  array  of  statistics  in  tables  and  diagram 
form  can  lead  to  but  one  conclusion;  the  investment 
was  sound.  Of  the  total  $135,000,000  fund  $106,000,000 
came  from  the  sale  of  public  land.  The  $20,000,000 
advanced  by  the  treasury  department  is  being  repaid 
at  the  rate  of  $1,000,000  a  year.  Collections  totaling 
$41,000,000  do  not  increase  the  investment  but  consti- 
tute a  working  capital.  Since  1921  a  certain  portion 
of  royalties  on  oil  and  potassium  leases  on  public  lands 
totaUng  $7,600,000,  has  been  credited  to  the  fund. 

Against  this  debit  side  of  the  ledger  are  the  follow- 
ing facts:  Crops  in  1922  will  be  produced  on  1,200,000 
acres  by  government  water  and  will  be  valued  at 
$53,000,000.     The  aggregate  value  of  the  crops  since 


I 


August  3,  1922 


ENGINEERING     NEWS-RECORD 


173 


the  beginning  including  1921  is  approximately  $475,- 
000,000  as  compared  with  the  net  construction  cost  of 
$129,000,000.  Gradually  the  investment  is  being  re- 
turned in  increasing  amounts. 

Many  times  have  politicians  in  the  East  said  that 
the  cost  never  would  be  returned  so  it  must  be  gratify- 
ing to  reclamation  officials  to  read  the  boasts  of  several 
projects  to  the  effect  that  not  a  settler  ever  has  de- 
faulted. Secretary  Fall  says  he  believes  the  majority 
of  irrigation  settlers  will  meet  their  obligations  when 
due.  From  the  economic  as  well  as  social  viewrpoint 
the  engineer  may  look  on  this  work,  primarily  of  his 
conception,  as  a  decidedly  helpful  factor  in  the  upbuild- 
ing of  the  nation.     His  works  are  useful  and  used. 


The  Crisis  in  Coal 

As  THIS  is  written  (Monday  morning)  there  is 
promise  of  an  early  settlement  of  the  railway 
shopmen's  strike.  But  peace  in  the  coal  industry  seems 
as  far  removed  as  every.  Some  settlement  of  the  latter 
controversy  must  come  soon;  we  are  in  the  crisis  stage. 
The  public  is  beginning  to  appreciate  the  situation,  and 
public  ire  is  sure  to  mount  rapidly  in  the  next  few 
weeks.  Stoppage  of  industry  is  imminent;  cold  houses 
are  foreshadowed  for  next  winter. 

The  beginning  of  the  coal  strike  was  witnessed  by 
the  public  with  remarkable  complacency.  The  winter 
was  over,  and  the  daily  press  heralded  widely  the 
Geological  Survey's  report  of  the  large  amount  of  bitu- 
minous coal  (67,000,000  tons)  on  hand.  But  the  stocks 
have  dwindled  to  the  panic  point;  on  July  1  only 
20,000,000  tons  were  left.  The  amount  is  much  smaller 
now.  The  production  of  the  non-union  fields  was  ex- 
pected to  save  the  situation.  It  did  rise  to  a  maximum 
of  5,600,000  tons  per  week — against  a  consumption  of 
8,000,000  tons.  But  the  railway  shopmen's  strike — 
apparently  with  special  pressure  put  on  the  non-union 
mine  area — cut  the  production  week  before  last  to 
3,600,000  tons,  on  account  of  the  failure  to  move  the 
cars  actually  loaded.  With  the  coal-moving  priority 
in  effect  on  the  railroads,  the  production  last  week 
jumped  to  over  4,000,000  tons  and  will  pi-obably  go 
back  to  the  maximum.  Had  it  stayed  at  the  minimum 
the  plight  of  industry  would  at  once  have  been  serious. 
The  railroads  and  other  public  utilities  burn  3,250,000 
tons  per  week.  The  margin  for  industry  would  have 
been  extremely  small. 

But  even  with  the  non-union  mines  at  maximum 
capacity  the  prospect  is  serious.  The  railroads  and 
utilities  need  not  worry.  They  will  get  coal  under  the 
priorities.  Industry  must  continue  to  draw  on  its 
stocks,  which,  even  when  augmented  by  the  margin  of 
non-union  production  above  the  needs  of  the  utilities, 
will  not  last  over  four  weeks  at  the  maximum.  Some 
districts  have  larger  stocks  than  others;  New  England, 
for  example,  probably  can  run  its  industries  for  two 
months  or  more.  In  other  districts  supplies  are  below 
the  four-weeks  average.  The  priorities  will  help  much, 
but  there  is  no  blinking  the  fact  that  the  situation  for 
industry  is  serious.  The  reports  of  shutdowns  on 
account  of  coal  shortage  are  already  coming  in. 

In  anthracite  conditions  are  even  worse  than  in  bitu- 
minous coal.  When  the  strike  is  finally  called  off  the 
bituminous  mines  with  their  great  over-capacity  will 
be  able  quickly  to  build  up  stocks.  But  the  anthracite 
industry  has  no  over-capacity.     It  works  12  months  in 


the  year  to  supply  fuel  for  the  7  months  of  use.  The 
stocks  are  negligible.  Four-months  production  has 
already  been  lost.  Coal  control  even  for  bituminous 
coal  will  probably  continue  until  well  on  into  the  winter; 
anthracite  control  will  be  absolutely  necessary  in  order 
to  secure  equitable  distribution  and  freedom  from  suf- 
fering. 

From  this  brief  review  the  critical  juncture  which 
the  strike  has  reached  is  apparent.  The  public  is  begin- 
ning to  sense  the  situation — which  foreshadows  settle- 
ment. Until  now  it  has  been  complacent.  It  felt  certain 
that  it  would  not  be  pinched.  Now  it  foresees  loss  of 
employment — through  industrial  stoppage — and  an  un- 
comfortable winter.  Soon  it  will  begin  its  rumblings; 
then  will  the  disputants  realize  that  they  must  come 
to  terms.  Lewis,  the  miners'  leader,  senses  the  rising 
storm.  Last  week  he  predicted  peace  within  a  month. 
Certainly  under  the  pressure  of  the  government,  backed 
by  a  growing  public  demand  for  settlement  the  produc- 
tion of  coal  somehow  cannot  long  be  deferred. 


Water  Purification  Sweeps  On 

ONE  by  one  the  cities  on  the  Mississippi  and  Mis- 
souri and  the  Great  Lakes  not  already  provided 
with  complete  water  purification  works  are  taking  rapid 
steps  to  that  desirable  end.  Omaha,  through  the 
Metropolitan  Utilities  District,  has  begun  construction 
of  a  50,000,000-gal.  filter  plant,  as  noted  elsewhere  in 
this  issue.  Kan.sas  City  voters  approved  an  $11,000,000 
bond  issue  April  4,  which  will  provide  filtration  and 
other  improvements.  BuflFalo  and  Detroit  are  at  work 
on  water  filters.  Milwaukee,  due  to  political  and  pro- 
fessional strife,  is  deadlocked  on  can-jing  out  filter 
plans  advised  by  experts  after  careful  investigation. 
Chicago  is  the  only  large  city  taking  water  from  the 
Great  Lakes  or  from  the  Mississippi  and  Missouri — to 
which  the  Ohio  River  may  be  added — which  has  made 
no  move  for  water  filtration.  It  is  only  a  question  of 
time  before  it  will  do  so.  The  reasons  for  its  inaction 
were  discussed  in  these  columns,  April  28,  1921,  p.  707. 
One  of  these  reasons  is  that  excessive  water  waste 
should  first  be  cut  out.  Another  is  that  the  heavy  fall 
in  typhoid  at  Chicago  to  a  very  low  figure  has  begot 
confidence  in  the  safety  of  the  water  supply. 

It  has  been  the  increasingly  urgent  demand  for 
clear,  sparkling,  colorless,  odorless,  tasteless,  and  soft 
water  in  place  of  supplies  lacking  one  or  more  of  these 
qualities  that  has  been  a  large  and  sometimes  the 
major  factor  in  the  adoption  of  complete  purification 
works  by  many  of  the  cities  just  passed  in  review.  In 
fact,  it  was  mud  rather  than  typhoid  that  led  Omaha 
and  other  Missouri  and  Mississippi  River  cities  to 
adopt  sedimentation  many  years  ago  and  later  to  add 
coagulation.  And  it  has  been  mud  or  color  rather  than 
typhoid  that  has  spurred  hundreds  of  cities  to  build 
mechanical    filtration    plants. 

The  time  has  now  come  when  all  the"  available  agen- 
cies of  water  treatment — coagulation,  sedimentation, 
filtration,  and  chlorination — or  as  many  of  them  as  are 
needed  to  ensure  a  water  supply  ideal  in  character — 
should  be  adopted  by  every  city  dependent  on  a  surface 
supply.  The  most  expensive  of  these  combinations  adds 
comparatively  little  to  the  cost  of  water  and  leaves 
water  supplies  still  by  far  the  cheapest  public  utility 
in  the  field,  considering  its  many  functions  and  their 
vital  character  as  regards  life  and  property. 
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Driving  a  Concrete-Block  Sewer  Tunnel  by  Shield : 
Some  Troubles  and  Their  Remedies 

A  Record  of  Experience  in  Water-Bearing  Sand  at  Flushing  —  Traveling  Platform  for  Supporting 
Leading  Ring  — New  Equipment  Sets  Blocks  Accurately  to  Place  in  First  Operation 


AN  87-in.  shield-driven  interlocking-concrete-block 
L  tunnel  at  Flushing,  L.  I.,  built  last  year  for  the  city 
of  New  York,  is  the  first  tunnel  of  that  description  con- 
structed under  the  supervision  of  the  writer.  This  tun- 
nel, 1,922  ft.  long,  passed  through  sand,  clay  and  hardpan 
at  depths  varying  from  25  to  60  ft.  below  street  and  15 
to  50  ft.  below  groundwater,  and  was  driven  without  use 
of  compressed  air,  though  much  pumping  was  required. 
In  this  experience  the  concrete-block  type  of  tunnel  proved 
highly  successful  both  in  execution  and  in  the  finished 
product,  but  some  faults  were  discovered  in  the 
apparatus  and  procedure  used,  whose  elimination  is 
important  if  the  most  advantageous  application  of  con- 
crete blocks  is  to  be  realized.  The  troubles  encountered 
and  how  to  eliminate  them  on  similar  work  hereafter, 
with  suggestions  for  improving  tunneling  generally, 
form  the  subject  of  this  article. 


By  John  F.  O'Rourke 

O'Rourke  Engrineering  Construction  Co.,  New  Tork  City 

which  they  were  held,  which  play  was  usually  insuflScient 
to  allow  them  to  come  into  contact  with  the  rings.  For 
this  reason  it  was  generally  necessary  to  put  packing 
on  top  of  the  H-bars  in  order  to  hold  the  block  in  posi- 
tion. Thus  considerable  time  was  lost  in  setting  the 
blocks,  and  as  the  bars  were  seldom  in  contact  with  the 
interior  surface  of  the  tunnel  they  could  not  be  clamped 
against  the  rings  while  shoving  the  shield. 

In  spite  of  these  handicaps  the  tunnel  was  driven  an 
average  of  Hi  ft.  a  day  from  the  commencement  of 
erection  until  its  completion.  On  many  days  erection 
was  suspended  for  grouting,  the  tunnel  being  too  small 
to  drive  and  grout  at  one  time;  there  were  also  delays 
from  pockets  of  groundwater  in  the  roof  and  from 
hardpan  and  boulders.  When  everything  was  favorable 
the  usual  progress  was  three  rings  in  each  8-hr.  shift, 
or  20  ft.  3  in.  of  completed  tunnel  in  24  hr. 
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FIG.  1.      SHIEI.n  AND  PI^.VTFORM  OF  FI.I^SHING  SEWER  TUNNEL  DESIGNED  FOR  CONCRETE-BLOCK  SETTING 


The  distinguishing  feature  of  the  equipment  used  at 
Flushing  was  a  platform  carrying  movable  H-bars  (Fig. 
3),  forming  traveling  support  for  the  leading  ring  of 
blocks.  This  platform,  as  well  as  the  shield  and  erector, 
was  designed  with  the  best  knowledge  then  possessed 
by  the  writer  of  the  problems  and  difficulties  involved. 
The  shield  itself  was  built  similar  to  those  used  hereto- 
fore in  cast-iron  lined  tunnels,  and  there  were  no 
troubles  encountered  with  it.  The  erector,  which  was 
fitted  with  a  rigid  tongs-shaped  grip,  proved  inadequate, 
however. 

While  it  held  the  block  with  strength  and  firmness, 
(he  erector  commonly  failed  to  hold  it  exactly  in  line 
with  the  arc  of  the  tunnel  or  in  the  plane  of  the  ring,  so 
that  it  was  usually  necessary  to  land  the  block  on  the 
movable  H-bars  and  adjust  it  into  position  with  crow- 
bars, before  it  could  be  shoved  into  place  with  the  shield 
jacks.  In  connection  with  this  operation,  also,  the  H- 
bar  arrangement  was  defective,  in  that  the  outward 
motion  of  the  bars  towards  the  tunnel  shell  was  re- 
stricted  to   the  play  afforded  by   the  Z-bar   guides   in 


The  drawing  Fig.  1  herewith  shows  the  details  of  the 
shield,  erector,  platform  and  H-bars.  The  erector, 
operated  by  two  turning  jacks,  had  a  range  in  either 
direction  of  375°  and  a  longitudinal  motion  forward  and 
back  of  5  in.  for  inserting  the  projections  of  the  lining 
blocks  in  the  recesses.  The  grip  used  may  be  seen  in 
Fig.  4. 

Setting  Blocks  Accurately — It  is  of  great  importance 
in  concrete-block  tunnels  that  the  block  be  set  by  the 
erector  without  recourse  to  crowbars  or  other  means 
of  getting  it  into  position,  and  also  that  the  rings  in 
the  neighborhood  of  the  shield  jacks  should  be  firmly 
clamped  while  the  shield  is  being  shoved.  How  this 
can  be  done  is  shown  in  Fig.  2.  together  with  the  other 
changes  from  previous  practice.  Modification  of  the 
erector  grip  and  H-bar  holders,  based  on  the  Flushing 
experience,  enables  the  blocks  to  be  set  in  their  exact 
position  by  the  erector  without  otherwise  being 
touched,  and  to  be  clamped  by  the  bars  for  five  rings 
from  the  face.  Moreover,  the  erector  is  carried  on  the 
H-bar  platform    instead  of  on   the  shield,   leaving  the 
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FIG.  2.     NEW  TRAVELING  PLATFORM  AND  OTHER  IMPROVED   DETAILS  FOR   CONCRETE-BLOCK   TUNNELING 


latter  free  from  obstruction  and  its  only  function  the 
holding  of  the  ground.  The  platform  is  carried  on 
wheels  resting  on  rails  which  are  pulled  forward  before 
the  platform  is  moved  by  aid  of  jack  screws  that  lift 
each  side  of  the  platform  alternately  off  the  rails. 
Moving  the  platform  forward  is  done  by  the  erector  on 
the  platform,  which  has  a  longitudinal  motion  greater 
than  the  width  of  a  ring. 

The  grip  is  attached  to  the  erector  arm  with  a  swivel 
joint,  capable  of  being  both  tightened  and  locked,  and  is 
fitted  with  two  shoulders,  the  faces  of  which  are 
machined  to  the  inner  radius  of  the  tunnel.  One  of  the 
jaws  that  enter  the  grip  holes  is  rigid,  the  other  swing- 
ing on  a  pin  and  being  locked  in  position  by  a  cam. 
Whenever  the  inner  surface  of  the  block  is  not  in  per- 
fect contact  with  the  shoulders  of  the  grip  the  erector 
arm  can  be  swung  to  an  upright  position  and  the  cam 


loosened  sufficiently  to  permit  the  block  to  slide  down 
the  jaws  to  a  perfect  contact  with  the  shoulders,  when 
the  cam  is  again  locked  with  the  concrete  block  held 
exactly  to  fit  into  the  arc  of  the  ring.  The  swivel  joint 
allows  the  block  to  adjust  itself  in  the  vertical  plane  of 
the  ring  when  it  is  moved  backward,  bringing  the  pro- 
jections of  the  block  against  the  back  of  the  recesses  of 
the  previous  ring.  This  is  assisted  by  half  the  top  of 
the  Il-bar,  supporting  the  adjoining  block,  affording  a 
surface  upon  which  the  block  may  rest  while  it  is  being 
shoved  into  place.  This  H-bar  also  should  be  used  to 
support  spacers  to  maintain  the  correct  size  of  the 
longitudinal  joint  and  support  the  arch  before  the  joint 
is  grouted.  The  width  of  the  circumferential  joints  is 
fixed  by  the  excess  length  of  the  projections  over  the 
depth  of  the  recesses. 

As  already  stated  the  movable  H-bars  at  Flushing 
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had  not  sufficient  outward  play  to  be  always  in  con- 
tact with  the  interior  surface  of  the  rings.  In  the  new 
design  this  difficulty  is  overcome  by  inserting  the  H- 
bars  in  castings  attached  to  the  ends  of  the  jack  screws 
and  bearing  on  rollers  in  the  castings.  The  screws  are 
of  a  length  to  give  the  H-bars  sufficient  play  so  that 
they  can  be  clamped  in  contact  with  five  or  more  rings, 
thus  supporting  them  during  a  shove,  preserving  the 
cylindrical  form  of  the  tunnel  and  maintaining  adjoin- 
ing blocks  flush  with  one  another. 

Block  and  Form  Design— At  the  Flushing  tunnel  the 
key-block  was  made  with  parallel  joints,  so  that  the 
closure  could  be  set  in  the  same  way  the  closure  is 
.set  in  a  cast-iron-lined  tunnel.  This  required  four 
different  kinds  of  blocks  in  each  ring,  and  there  was 
usually  some  difficulty  in  entering  the  key,  which  v.as 
generally  done  by  setting  the  adjoining  blocks  a  little 
high  on  the  side  toward  the  opening  and  then  when  the 
ring  was  closed  lowering  the  three  blocks  into  place 
together.  In  the  new  design  the  key  is  a  standard 
block  with  radial  joints  that  is  set  after  the  shield  has 
been  shoved  and  before  the  erector  platform  is  moved 
to  its  position  for  erecting  the  next  ring. 

To  accomplish  this  a  wooden  dummy  block  of  the 
design  shown  is  set  to  close  the  ring  before  the  shield 
is  shoved.  This  is  removed  after  the  shield  has  been 
shoved  but  before  the  platform  is  moved  forward.  The 
concrete  key-block  is  swung  up  forward  of  the  ring  in 
the  space  for  the  next  ring  and  moved  backward  into 
place  by  longitudinal  motion  of  the  erector.  The  ring 
being  now  closed  and  made  self-supporting  by  packing 
or  wedging  the  key  block,  the  H-bars  are  undamped, 
the  platfoi-m  is  moved  forward  for  the  next  ring,  the 
H-bars  are  again  clamped  against  the  rings  and  the 
jack  screws  at  the  bottom  of  the  platform  clamped 
against  the  rails,  and  the  new  ring  is  erected  with  its 
dummy-block  closure. 

This  key-block  with  radial  joints  gives  a  better  ring 
than  the  old  form  of  key  and  obviates  the  difficulty  of 
using  four  different  kinds  of  blocks  in  the  same  ring. 
It  also  greatly  simplifies  the  molding  of  the  blocks, 
which  are  now  uniform  and  can  be  molded  singly  in 
separate  forms.  Block  forms  with  cast-iron  bottoms 
were  used  at  Flushing,  but  the  bottoms  of  the  new 
forms  can  be  made  of  hard  wood,  reinforced  with  three 
flat  bars  to  take  the  bearings  of  the  steel  sides  and  to 
hold  the  fastenings  of  the  side  and  end  plates. 

Tunneling  Withovt  Shield — An  important  feature  of 
the  new  apparatus  is  that  when  tunneling  in  firm  clay 
the  shield  may  be  omitted  and  the  erector  used  to 
excavate  the  tunnel  and  erect  each  ring  immediately 
after  the  space  for  it  is  excavated.  This  is  done,  as 
shown  on  the  drawings,  by  attaching  a  bar  to  the 
erector  that  carries  knives  which  cut  sods  from  the 
face,  similar  to  a  well  known  tunnel  machine.  The 
erector  grips  hold  the  bar  firmly  through  an  attachment 
at  the  outer  end.  the  inner  end  having  a  sliding  con- 
nection with  the  erector  arm  permitting  the  bar  and 
knives  to  move  outward  radially  while  the  arm  is  being 
rotated.  The  drawing  shows  three  knives  30  in.  apart, 
cutting  .sods  6  in.  wide  and  3  in.  thick.  It  follows  that 
with  a  uniform  radial  movement  outwards  of  6  in.  for 
each  revolution  of  the  arms  the  knives  will  describe  a 
helix  and  five  revolutions  will  cut  a  3-in.  thickness  oflf 


the  entire  face.  The  sods  would  be  taken  by  hand  from 
the  knives  in  about  2-ft.  lengths  and  thrown  into  a  muck 
car  by  two  men,  as  the  two  inner  knives  would  cut  about 
the  same  amount  of  sods  as  the  outer  one  is  capable 
of  cutting. 

Assuming  the  tunnel  rings  to  be  24  in.  wide  there 
would  be  8  cuts  per  ring.  At  five  revolutions  of  the 
erector  arm  per  cut  it  would  require  40  revolutions  per 
ring.  Thus  it  would  require  less  than  an  hour,  with 
proper  facilities  for  removing  the  muck  in  that  time,  to 
drive  sufficient  heading  for  another  ring.  Allowing 
30  min.  for  erection,  which  experience  shows  to  be 
ample,  driving  and  erection  of  each  ring  could  be  done 
on  an  average  in  1'.  hr.  or  16  rings  in  24  hr.,  equal  to 
32  ft.  of  finished  tunnel.  An  average  of  half  that 
amount  would  exceed  any  other  known  method  of 
tunneling. 

This  method  of  using  the  erector  to  drive  and  erect 
tunnels  in  clay,  where  a  shield  is  not  used,  is  new  but 
obviously  simple  and  practical.  It  could  be  used  to 
great  advantage  where  brick  or  monolithic  concrete  is 
now  employed,  for  the  tunnel  driving  would  be  done 
safer,  quicker,  and  without  cost  for  supporting  roof, 
and  also  because  the  concrete  blocks  cost  less  to  mold 
and  set  in  place  than  the  monolithic  concrete  or  the 
brick. 

Where  this  method  is  followed  the  lining  which  fills 
the  excavation  gives  practically  the  same  support  to  the 
ground  that  is  given  by  a  shield  and  no  subsequent 
settlement  need  be  feared.  If  some  timbering  is  neces- 
sary for  the  short  length  of  roof  left  unsupported  while 
the  cut  for  the  new  ring  is  being  made,  that  can  easily 
be  done  with  the  help  of  the  movable  H-bars.  The  tunnel 
can  also  be  driven  in  exact  line  and  grade,  as  each  ring 
as  set  can  be  placed  in  its  true  position. 


Filling  the  Clearance  Void — It  has  been  found  im- 
practicable to  shove  a  shield  exactly  right  for  line  and 
grade,  so  that  a  small  space  should  he  allowed  for  out- 
side the  lining  within  the  tail  of  the  shield  to  admit  of 
adjusting  the  new  ring  on  blocking  in  its  exact  position. 
It  is  also  essential  to  fill  the  space  around  the  lining 
that  is  left  by  the  shield,  so  that  the  blocks  may  be 
held  in  place  as  set.  This  packing  also  sustains  the 
ground  from  settling.  Gravel  packing  was  used  for 
these  purposes  with  great  success  at  the  Flushing 
tunnel  and  also  in  connection  with  recent  East  River 
tunnels. 

Siinimarn — Experience  indicates  that  the  new 
apparatus  will  fully  avoid  the  difficulties  that  have  here- 
tofore been  encountered  in  driving  concrete-block  tun- 
nels, with  or  without  shields.  One  of  the  advantages 
of  cast-iron-lined  tunnels  is  the  freedom  with  which 
cast-iron  plates  may  be  handled  in  contrast  with  the 
concrete  blocks,  which,  while  very  strong,  are  liable  to 
suffer  abrasion  and  spalling  during  erection.  The  new 
methods  avoid  this  form  of  injury  to  the  blocks,  and  a 
concrete-block  tunnel  built  as  described,  packed  with 
gravel  and  thoroughly  grouted,  may  now  be  adopted 
with  confidence  instead  of  one  with  the  costly  cast-iron 
lining.  It  is  true  that  many  engineers  object  to  con- 
crete blocks  because  of  former  difficulties  of  erection 
and  also  for  lack  of  sufficient  precedents  for  their  use. 
However,  such  objections  as  the  foregoing  are  now 
things  of  the  past. 
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Acceptance  of  Pavement  Based  on 
Core-DriJl  Tests 

Drilled  Specimen  Final  Test  in  North  Carolina 

Drill  Truck  Carries  Hole-Plug^ging  Outfit 

T€;sts  Form  Permanent  Record 

CORE-DRILL  tests  of  the  completed  slab  must  be 
satisfactory  before  final  estimates  are  paid  on 
paved  road  construction  in  North  Carolina.  Ordinarily 
in  the  past  cores  have  been  drilled  primarily  to  deter- 
mine the  constitution  and  structure  of  pavements  and 
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FIG.  1.     FORM  FOR  DRILLED  SPECIMEN  REPORT 
Original   sheet   is   8*   x   11  in.    with   a   left-hand   stub  to  be 
punched  for  binding  the  record  into  a  filing  cover. 

not  as  a  means  of  determining  the  acceptability  of 
completed  work.  Their  use  for  the  newer  purpose  is 
an  additional  use  to  which  they  are  being  put  with 
good  effect  in  preventing  careless  construction  and 
without  any  detriment  to  their  value  for  research  pur- 
poses. Records  of  the  tests  are  preserved  by  means  of 
the  form  shown  in  Fig.  1. 

Samples  are  taken  by  means  of  the  outfit  illustrated 
by  Fig.  2.  This  consists  of  a  3-ton  motor  truck,  with 
a  covered  body  on  the  tail  of  which  is  mounted  a  Calyx 
core  drill  with  a  7J-in.  bit.  The  drill  is  belt-driven  by 
a  separate  8-hp.,  two-cylinder  gasoline  engine.  Inside 
the  truck  there  are  also  a  130-gal.  water  tank,  a  hand 


force-pump  for  filling  the 
tank,  bins  for  sand,  stone  and 
cement  for  molding  repair 
plugs,  plug  molds,  accessories 
and  repair  parts. 

In  operation,  the  truck  is 
spotted  at  the  place  where  the 
sample  is  wanted,  and  the 
drill,  operating  at  200  r.p.m., 
cuts  a  6i-in.  core  from  an 
8-in.  pavement  in  from  20  to 
30   minutes.     About   3   lb.   of 

shot  are  required  for  one  boring,  and,  under  average 
conditions,  about  3  gal.  of  water.  When  drilled,  the 
core  is  marked  and  shipped  to  the  testing  laboratory  at 
Raleigh,  where  it  is  measured,  tested  for  strength  and 
analyzed  for  physical  composition.  The  results  are 
recorded  on  the  form  Fig.  1.  Fig.  3  shows  a  core  from 
a  bituminous  top  on  a  concrete  base. 

The  drill  holes  in  the  pavement  are  filled  with  plugs 
molded  in  the  field  from  materials  carried  by  the  truck. 


FIG.   3.      CORE  DRILL 
SPECIMEN 


FIG.  2.     CORE-DRILLIXG  OUTFIT  IN  OPER.A.TION 

The  plugs  are  molded  slightly  smaller  than  the  drill 
hole  and  are  sealed  into  place  by  a  quick-setting  cement 
grout.  The  drilling  outfit  is  operated  by  the  Division 
of  Tests  and  Investigations  of  the  North  Carolina  State 
Highway  Commission. 


Money  Saved  by  Painting  Bridges 

The  life  of  many  steel  highway  bridges  is  materially 
shortened  because  of  infrequent  and  improper  painting, 
says  the  U.  S.  Bureau  of  Public  Roads.  Each  year  a 
considerable  amount  of  money  is  expended  for  the  re- 
placement of  rusted  bridge  members  which  could  have 
been  avoided  if  they  had  been  kept  painted;  and  more 
serious  than  the  waste  of  money  is  the  positive  danger 
to  the  public  which  results  from  such  carelessness  due 
to  the  weakening  of  some  hidden  part  which  may  cause 
the  collapse  of  the  whole  bridge.  Oflicials  of  the 
bureau  urge  that  all  steel  bridges  be  inspected  at  least 
once  each  year  and  repainted  at  the  first  sign  of  rust- 
ing. Normally  repainting  is  required  at  periods  of 
from  two  to  five  years  depending  on  the  climate.  A 
suitable  paint  should  be  used  and  if  there  is  uncertainly 
as  to  the  suitability  of  any  paint,  information  should 
be  requested  from  the  state  highway  department.  It 
is  a  mistake  to  repaint  without  properly  cleaning  the 
metal  of  all  dirt,  rust,  loose  paint  and  blisters.  Usually 
the  places  hardest  to  reach  are  the  ones  that  should 
receive  the  most  attention. 
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What  One  State  Highway  Bridge 
Department  Has  To  Do 

Survey  of  Work  Under  Georgia  State  Highway 

Department  Indicates  Diversity  of 

Problems  to  Be  Solved 

By  Searcy  B.  Slack 

Bridge  Engineer,  State  Highway  Department  of  Georgia, 
Allanla,  Ga. 

U^IDER  the  constitution  of  the  state  of  Georgia  the 
authority  to  construct  roads  and  bridges  is  vested 
in  the  boards  of  county  commissioners  (or  ordinary 
where  there  are  no  county  commissioners),  of  the  160 
counties.  With  160  separate  agencies  and  no  definite 
plan  it  can  be  readily  understood  why  comparatively 
little  progress  had  been  made  in  systematic  bridge  con- 
struction until  the  inception  of  the  state  highway  de- 
partment in  1917.  A  few  of  the  counties  had  learned 
the  value  of  engineering  work  on  the  more  important 
structures  but  most  of  them  were  building  either  with- 
out skilled  supei-vision  or  simply  with  the  advice  of  the 
bridge  companies. 

As  a  result  of  these  conditions  when  the  highway  de- 
partment came  into  existence  one  of  the  most  urgent 
needs  of  the  state-road  system  was  the  immediate 
construction  or  reconstruction  of  a  lai'ge  number  of 
bridges.  Many  sections  of  the  state  were  served  by 
ferries  or  low-water  bridges  and  traffic  was  frequently 
interrupted  by  high  water.  The  policy  of  the  highway 
board  has  been  to  favor  the  counties  desiring  to  co- 
operate in  the  construction  of  "permanent"  bridges. 
The  legislature  passed  an  act  creating  the  highway 
commission  in  August,  1917,  but  the  commission  did 
not  begin  to  function  until  late  in  the  fall.  Plans  for 
several  large  bridges  were  prepared  in  1918  but  war 
conditions  prevented  any  construction  until  the  spring 
of  1919.  Since  then  there  have  been  completed  217 
concrete  bridges,  with  a  total  length  of  31,619  ft.;  12 
steel  bridges,  totaling  4,142  ft.;  and  26  wooden  bridges 
having  a  length  of  6.323  ft.  A  total  of  255  bridges  hav- 
ing a  combined  length  of  42,084  ft.  were  completed  from 
March,  1919,  to  January,  1922.  These  bridges  are  all 
more  than  20  ft.  long.  Figures  are  not  available  for 
drainage  structures  less  than   20  ft.  in  length. 

Practically  all  bridges  constructed  have  a  width  of 
18  ft.  between  curb  faces,  or  a  little  more  than  19  ft. 
between  railings.  A  few  bridges  having  widths  of  10 
ft.  have  been  constructed  in  the  mountainous  sections 
of  the  state  and  a  few  of  greater  width  where  the  loca- 
tions were  close  to  towns. 

Bridges  on  State  Roads — In  August,  1921,  the  state 
legislature  passed  an  act  directing  the  state  highway 
department  to  take  over  for  maintenance  on  Jan.  1, 
1922.  the  entire  state-road  system  comprising  about 
5,600  miles.  A  census  of  the  bridges  to  be  taken  over 
under  this  act  has  just  been  completed  and  shows  1.101 
wooden  bridges,  with  a  combined  length  of  64,674  ft.; 
254  steel  bridges  totaling  19.493  ft.;  and  38  concrete 
bridges  having  a  total  length  of  3,600  ft.  None  of  the 
bridges  constructed  by  the  state  highway  department 
is  included  in  this  table.  Practically  all  of  these  1,393 
bridges  should  be  rebuilt  in  the  near  future  to  meet  the 
requirements  of  modern  motor  loadings.  Many  of  the 
steel  bridges  can  be  taken  down  and  utilized  on  the 
county-i-oad  systems. 

The  total  number  of  bridges  on  the  present  state- 


road  system,  both  new  and  old,  is  1,648  and  the  total 
length  is  129,851  ft.  No  interstate  bridge%or  bridges 
on  the  county-road  systems  are  included  above.  The 
county  systems  comprise  about  75,000  miles  of  road  but 
no  figures  are  available  for  structures  on  these  roads. 
These  figures  show  that  during  the  last  three  years 
Georgia  has  constructed  about  one-third  of  the  existing 
length  of  bridge  structures  on  the  state-road  system. 
Seventy-five  per  cent  of  the  new  bridges  are  of  rein- 
forced concrete. 

A  study  of  the  5,600-mile  state-road  system  shows 
that  only  about  14,000  lin.ft.  of  entirely  new  construction, 
in  addition  to  the  bridges  already  built  by  the  state 
and  counties,  will  be  necessary.  When  all  bridges  on 
the  state  roads  are  completed  the  total  length  will  be 
approximately  144,000  ft. 

Very  little  progress  has  been  made  in  the  construc- 
tion of  interstate  bridges.  The  Georgia-Alabama  state 
line  below  West  Point,  Ga.,  is  the  low-water  line  on 
the  west  bank  of  the  Chattahoochee  River,  all  of  the 
river  and  islands  being  in  Georgia.  Until  verv  recently 
Alabama  was  prohibited  by  law  from  building  beyond 
the  state  line,  so  joint  bridge  projects  were  impractical. 
The  last  session  of  the  Alabama  legislature  corrected 
this  trouble  so  that  an  equitable  division  of  the  cost 
can  now  be  made. 

Development  during  the  next  few  years  will  probably 
justify  the  construction  of  three  bridges  between 
Georgia  and  Alabama,  thi-ee  between  Georgia  and 
Florida  and  six  between  Georgia  and  South  Carolina. 
The  total  length  of  these  interstate  bridges  will  be 
about  25,000  ft. 

Types  of  Bridges — Foundation  conditions  in  Georgia 
vary  so  widely  that  no  particular  type  is  adaptable  to 
all  sections.  The  majority  of  the  concrete  bridges, 
however,  consist  of  deck-girder  spans  supported  by  two- 
column  bents  or  precast  concrete-pile  bents.  On  the 
two-column  bents  the  footings  are  separate,  each  being 
about  6  ft.  square.  In  wet  work  this  makes  a  small 
cofferdam  and  reduces  the  size  of  the  pumping  equip- 
ment necessary.  This  type  of  bent  has  proved  very 
economical  and  satisfactory. 

Precast  concrete-pile  bents  have  been  used  principally 
in  the  southern  part  of  the  state  where  foundations 
are  generally  deeper.  Precast  piles  are  easily  handled 
and  under  certain  di'iving  conditions  are  satisfactory 
but  no  scheme  has  yet  been  devised  for  predetermining 
the  necessary  lengths  before  driving.  Frequently,  using 
both  jets  and  hammer  in  driving,  piles  in  the  same 
bent  about  18  ft.  apart  show  penetrations  differing  as 
much  as  5  ft.  This  necessitates  building  up  or  cutting 
off  the  piles,  and  precast  piles  soon  lose  their  economy 
if  many  cutoffs  are  necessary.  This  difficulty  is  not 
met,  of  course,  where  the  soil  is  at  all  uniform,  but 
uniform  soil  is  comparatively  rare  in  the  stream  valleys 
of  this   section. 

Concrete  abutments  have  been  built  for  about  75  per 
cent  of  the  new  bridges  and  for  the  other  25  per  cent 
end  bents  with  fills  extending  between  the  legs,  sheet- 
ing behind  pile  bents  and  various  other  schemes  have 
been  used.  The  abutments  are  nearly  all  of  reinforced 
concrete  and  are  built  26  ft.  wide  from  shoulder  to 
shoulder.  A  few  of  the  earlier  abutments  were  only 
22  ft.  6  in.  between  shoulders  but  the  difficulty  of  main- 
taining a  roadway  to  a  narrow  abutment  was  soon 
apparent. 
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1 — Typical  precast  concrete-pile  bent  l)'''dp-        „_ 
3 — River  spans  of  Flint  River  briiige.   Albany.  Ga. 
n — Approach  to  swing-bridge  over  Ocinulsee  River. 
7 — Seven  54-ft.  deck  girders  over  Oconee  River. 
9 — Vertical-lift  span   over  Flint  River. 


2 — Toccoa  River  tru.ss  briilKi- :  ir)il-fl.  span. 
4 — Crossing  of  Oconee  River  at  .Ml.  Vernon,  Ga. 
6 — Twelve  :{0-ft.  arches  ov(!r  sum  swamp. 
8 — Cantilever  of  .'iO-ft.  span  over  Alcovy  River. 
10 — Concrete  trestle  on  two-column  bents. 
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Abutments  up  to  18  ft.  hish  are  of  the  cantilever 
design:  for  heights  of  18  ft.  and  more  the  counterfort 
design  is  used. 

Precast  concrete  railings  of  several  different  types 
have  been  used  and  are  satisfactory  provided  proper 
attention  is  given  to  the  expansion  joints.  When  ver- 
tical spindles  are  used  it  has  been  found  best  to  have 
the  bottom  rail  above  and  separate  from  the  curb  or 
rail  beam.  If  this  is  not  done  the  top  rail  and  bottom 
rail  will  have  different  rates  of  expansion  and  the 
spindles  near  the  expansion  joints  will  jrenerallv  be 
cracked.  If  half-spindles  are  used  next  to  posts  they 
should  either  be  cast  with  the  post  or  separated  from 
the  post  by  a  small  open  space.  If  expansion  mate- 
rial is  used  to  separate  the  half-spindle  and  post  the 
half-spindle  will  nearly  always  crack. 

A  brief  description  of  a  few  of  the  more  noteworthy 
projects  may  be  of  interest. 

Project  81 — The  bridge  over  the  Flint  River  at 
Albany,  Ga.,  has  a  length  of  773  ft.,  and  consists  of  8 
filled-spandrel  approach  arches  with  spans  of  53  ft.  and 
3  open-spandrel  ribbed  arches  with  spans  of  93  ft.  over 
the  river.  It  has  a  32-ft.  roadway  and  two  6-ft.  side- 
walks. Steel  centering  was  used  for  the  93-ft.  arches, 
two  three-hinged  steel  arches  being  used  for  each  rib. 
Six  steel  arches  were  used  to  center  the  upstream  line 
of  ribs  from  abutment  pier  to  abutment  pier.  After 
the  ribs  had  set,  the  centering  was  loosened  and  .shifted 
downstream  for  the  down-stream  line  of  ribs.  After 
these  ribs  had  set,  the  centering  was  again  loosened 
and  shifted  between  the  ribs  and  used  to  shore  up  the 
floorbeams  and  deck  slabs.  Wood  truss  centering  was 
used  very  effectively  for  the  53-ft.  approach  arches. 
The  bridge  was  opened  to  traffic  July  4,  1921. 

Project  195 — In  the  crossing  over  the  Altamaha 
•River  at  Darien,  Ga.,  there  are  six  bridges  consisting 
of  3,900  lin.ft.  of  wood  trestle,  one  45-ft.  steel-girder 
span  and  two  245-ft.  steel  swing-spans,  making  a  total 
length  of  4,430  ft.  The  stream  crossing  was  originally 
built  in  1911  by  the  Georgia  Coast  and  Piedmont  R.R. 
which  was  sold  and  dismantled  in  1919.  Interested 
citizens  and  Glynn  and  Mcintosh  Counties  bought  the 
bridges  and  fills  and  turned  them  over  to  the  state  high- 
way department  to  be  I'econstructed  for  use  as  a 
highway.  The  old  railroad  fills  were  widened  and  sur- 
faced with  shell.  The  old  railroad  trestle,  consisting 
of  pile  bents,  was  in  such  bad  condition  that  complete 
reconstruction  was  necessary.  This  was  done  by  cut- 
ting off  the  piling  about  2  ft.  above  low  tide  and 
building  framed  bents  on  the  piles.  There  is  a  5-ft. 
tide  in  the  streams.  By  cutting  the  piles  off  just  above 
low  tide  the  piles  and  pile  cap,  although  they  are  exposed 
daily,  are  constantly  wet  and  there  is  little  chance  for 
decay.  The  posts  between  the  pile  caps  and  the  bent 
caps  will  decay  in  time  but  these  can  be  replaced  easily 
without  interrupting  traffic.  The  original  plans  for  the 
trestle  contemplated  the  use  of  creosoted  materials  for 
all  parts  except  the  flooring  but  when  the  contract 
was  let,  in  September,  1920,  it  was  found  that  creosoted 
timber  would  cost  twice  as  much  as  first-grade  heart 
cypress  and  under  these  conditions  the  cypress  is  the 
more  economical.  The  bridges  have  an  18-ft.  roadway 
except  through  the  steel  .swing-spans  which  were  built 
for  a  single  track  and  have  a  clearance  of  only  15  feet. 

An  interesting  feature  of  this  stream  crossing  is  the 
small  discharge  area  required  for  the   14,600-sq.  mile 


drainage  area  of  the  Altamaha  River.  The  area  below 
high  water  is  approximately  35.000  sq.ft.  Several 
crossings  of  this  river  farther  inland  have  moi-e  than 
double  this  area  below  high  water.  For  a  considerable 
distance  above  the  bridge  site  there  are  wide  marshes 
and  swamps  and  these  serve  as  reservoirs  and  effec- 
tively regulate  the  discharge.  Extreme  high  water  is 
about  1  ft.  above  high  tide,  but  during  time  of  freshet 
there  is  almost  no  tidal  variation,  the  discharge  being 
maintained  constantly  toward  the  sea.  Work  began 
in  December,  1920,  and  the  bridge  was  opened  to  traffic 
in  June,  1921. 

Project  No.  8 — The  bridge  over  the  Oconee  River 
between  Montgomery  and  Wheeler  Counties  is  2,378  ft. 
long  and  consists  of  54  concrete  deck-girder  spans  35 
ft.  long,  supported  by  two-column  bents;  three  100-ft. 
through  riveted  trusses  with  concrete  floors  and  one 
180-ft.  steel  swing-span.  It  has  an  18-ft.  roadway  and 
is  paved  with  wood  block.  This  is  the  longest  concrete 
and  steel  structure  in  Georgia. 

Practically  all  of  the  new  bridge  work  in  Georgia 
has  been  done  by  co-operation  between  the  counties, 
state  highway  department  and  the  U.  S.  Bureau  of 
Public  Roads  under  the  direction  of  W.  R.  Neel,  state 
highway  engineer  and  the  author  as  bridge  engineer. 


Colors  for  Traffic  Signals 

Standardization  of  colors  for  traffic  signals,  in  the 
interest  of  public  safety,  was  recommended  by  the 
signal  section  of  the  American  Railway  As.sociation  at 
a  recent  conference  attended  by  the  Illuminating 
Enginering  Society  and  Internationa]  Traffic  Officers 
Association  and  held  under  the  auspices  of  the  Amer- 
ican Engineering  Standards  Committee.  The  recom- 
mendations are  as  follows:  (1)  Red  for  stop  everywhere 
unless  qualified  by  a  more  favorable  indication.  That 
is,  at  highway  crossings  with  railroads  if  train  is 
approaching,  in  fixed  signals  and  in  the  hands  of  traffic 
officers,  at  street  intersections,  at  the  ends  of  streets 
and  possibly  to  indicate  street  excavations;  (2)  yellow 
for  tail  lights  of  automobiles,  possibly  street  excava- 
tions, for  calling  policemen  and  for  any  purpose  where 
caution  is  required;  also  possibly  at  busy  street  inter- 
sections to  indicate  that  the  traffic  lights  will  be 
changed  from  red  to  green  or  green  to  red;  (3)  green 
for  fire-escapes,  for  "proceed"  at  street  intersections 
and  for  other  purposes  to  indicate  the  way  is  clear. 

In  presenting  these  recommendations  A.  H.  Rudd, 
chief  signal  engineer  of  the  Pennsylvania  R.  R.  .system 
stated  that  the  railroads  are  particularly  interested  in 
eliminating  the  use  of  the  red  light  for  various  pur- 
poses. They  have  used  yellow  for  caution  and  green 
for  safety  for  several  years.  The  public  generally 
understands  that  red  means  danger,  but  this  color  has 
been  so  misused  as  to  weaken  its  significance.  For 
instance,  the  use  of  a  red  light  for  a  fire  exit  in  a 
theater  is  absolutely  wrong.  This  signal  means  that 
the  exit  should  be  used  in  a  hurry  in  case  of  emer- 
gency, and  the  light  should  indicate  "proceed"  instead 
of  ".stop"  or  "danger."  It  is  stated  that  many  crossing 
gates  are  broken  owing  to  automobile  drivers  mistaking 
the  red  light  on  the  gate  for  the  tail  light  of  an  auto- 
mobile and  turning  to  the  left  to  pass  it.  This  was  the 
primary  reason  for  suggesting  that  tail  lights  on  auto- 
mobiles be  changed  to  yellow. 
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Drain  Tile  Tests  Show  Concrete 
Affected  by  Alkali 

Third  Progress  Report  Carries  Observations  on 

Test  Tile  Placed  in  1913  in  Alkali 

Soils  Through  1920 

OBSERVATIONS  on  the  behavior  of  concrete  drain 
tile  and  concrete  blocks  in  alkali  soil  are  reported 
upon  in  the  third  progress  report  of  a  group  of  engi- 
neers under  the  general  direction  of  the  United  States 
Bureau  of  Standards  in  Technologic  Paper  No.  214  of 
the  Bureau  just  issued.  This  paper  is  entitled  "Dur- 
ability of  Cement  Drain  Tile  and  Concrete  in  Alkali 
Soils:  Third  Progress  Report  (1919-1920)"  is  by 
G.  M.  Williams,  who  was  at  that  time  associate  engineer 
of  the  Bureau  of  Standards,  and  was  written  in  co- 
operation with  consulting  engineers  and  representatives 
of  government  departments  as  well  as  a  representative 
of  the  Engineering  Institute  of  Canada,  the  Portland 
Cement  Association  and  the  American  Concrete  Pipe 
Association.  The  tile  under  study  were  placed  in  1913 
in  eight  alkali  bearing  districts  in  the  West.  Accord- 
ing to  the  conclusions  of  the  latest  report  the  best 
quality  of  concrete  will  disintegrate  when  exposed  to 
severe  alkali  attacks  and  installations  of  concrete  in 
soils  containing  more  than  0.1  per  cent  of  salts  of  the 
sulphate  type  should  be  preceded  by  an  examination 
of  surrounding  conditions. 

Drain  tile  of  16  varieties  were  installed  in  working 
drains  in  western  states.  Five  additional  types  have 
since  been  provided  to  replace  tile  removed  for  tests. 
At  the  same  time  a  large  number  of  concrete  blocks 
were  molded  and  placed  in  alkali  waters.  Variations  in 
brand  of  cement  and  proportions  of  concrete  as  well 
as  types  of  manufacture  were  made.  Early  inspections 
showed  that  both  the  tile  and  the  blocks  were  seriously 
affected  by  the  alkali  attacks.  The  1919  field  investiga- 
tion showed  that  in  general  the  condition  of  the  tile 
was  quite  similar  to  that  found  in  1916  and  that  aver- 
age strength  results  as  well  as  appearance  of  the  tile 
with  respect  to  salts  in  the  walls  had  not  been  greatly 
changed  by  three  additional  years'  exposure. 

A  summary  of  the  results  of  the  inspection  and  tests 
is  given  in  the  report.  It  is  stated  that  durability  of 
concrete  drain  tile  for  any  given  concentration  appears 
to  vary  with  the  richness  of  the  mix  and  consistency. 
Hand-tamped  tile  are  less  resistant  to  action  than 
machine-made  tile  made  of  the  same  mortars.  Tile 
made  with  sufficient  mixing  water  to  i-esult  in  such  a 
consistency  that  they  must  be  retained  in  the  molds  for 
several  hours  have  proved  more  durable  than  richer 
mix  tile  of  the  machine-made  type  of  such  a  dry  con- 
sistency that  the  jacket  may  be  stripped  immediately. 
As  a  class  it  may  be  said  that  wet  mix  tile  have  been 
much  less  affected  by  alkali  action  than  dry  mix  tile. 

Inspection  of  drain  tile  and  concrete  structures  in 
other  localities  where  the  alkali  salts  are  of  the  chloride 
or  carbonate  types  seem  to  justify  the  conclusion  that 
these  waters  are  not  so  severe  as  waters  of  the  sul- 
phate type  which  are  found  in  all  of  the  drains  in  the 
alkali  districts.  In  waters  of  the  sulphate  type  severity 
of  action  appears  to  vary  with  the  concentration  of 
soluble  salts.  For  the  concrete  blocks  somewhat  the 
same  observations  are  made  and  the  additional  one  that 
with  the  same  aggregates  lean  mixtures  are  more  seri- 


ously and  rapidly  affected  than  rich  mixtures.  Durabil- 
ity appears  to  be  dependent  upon  impermeability,  which 
is  mainly  dependent  upon  richness  of  mix  and  gradation 
of  aggregates. 

Conclusions — The  following  conclusions  end  the 
paper : 

1.  Results  to  date  indicate  that  materials  of  good  quality 
and  proper  workmanship  are  of  great  importance  in  the 
production  of  concrete  which  is  to  be  exposed  to  alkali  soils 
and  waters. 

2.  Action  noted  on  surfaces  of  concrete  blocks  of  best 
quality  after  one  year  exposure  in  sulphate  waters  has  in 
most  cases  been  progressive,  depending  upon  conditions  of 
exposure. 

3.  Extent  and  rapidity  of  disintegration  in  sulphate 
waters  depends  upon  concentration  of  salts  in  waters  to 
which  the  concrete  is  exposed. 

4.  In  blocks  containing  reinforcing  rods  disintegration 
appears  to  be  aided  and  accelerated  in  some  cases  by  corro- 
sion of  embedded  steel  and  consequent  cracking  of  the  con- 
crete, as  has  been  observed  in  some  reinforced-concrete 
structures  exposed  to  sea  water. 

5.  Structures  placed  in  alkaline  soils  or  exposed  to  alka- 
line seepage  waters  should  be  given  all  possible  protection 
by  drainage. 

6.  Seepage  waters  and  alkaline  soil  conditions  may  be 
encountered  which  will  disintegrate  concrete  of  the  best 
quality,  and  proper  consideration  should  be  given  to  soil 
and  water  conditions  and  protection  by  drainage  and  other 
means  when  it  is  proposed  to  expose  concrete  structures  to 
conditions  similar  to  those  in  which  these  test  blocks  have 
been  placed. 

7.  Alkali  salts  are  not  uniformly  distributed  throughout 
the  soil  or  large  bodies  of  seepage  waters,  and  it  will  be 
difficult  to  determine  in  advance  the  concentrations  to  which 
a  structure  may  later  be  exposed.  A  systematic  scheme  for 
sampling  soils  will  furnish  information  as  to  the  quantities 
and  types  of  salts  available  for  solution,  while  analyses  of 
seepage  waters  will  indicate  the  concentrations  present  at 
the  time  of  sampling.  Disintegration  is  brought  about  only 
by  those  salts  which  are  in  solution  as  indicated  by  analyses 
of  water  samples,  while  the  soil  analyses  merely  represent 
reserve  supplies  which  may  bring  about  changes  in  the 
existing  solutions  with  changing  conditions  of  rainfall,  flood- 
ing, etc.  The  problem  of  drawing  conclusions  as  to  the 
most  severe  conditions  which  may  occur  becomes  more  diffi- 
cult when  the  source  of  supply  of  the  salt  is  through  under- 
ground seepage  from  some  distant  point. 

8.  For  the  same  concentration  of  soluble  salts,  and  for 
the  same  aggregates,  resistance  of  mass  concrete  to  alkali 
action  appears  to  vary  with  cement  content  or  richness  of 
mix,  within  the  limits  employed  in  these  tests. 


Carrying  Out  the  Chicago  City  Plan 

Street  widenings  are  an  important  part  of  the  city 
improvement  work  now  being  undertaken  at  Chicago 
by  the  Board  of  Local  Improvements  in  accordance 
with  the  "Chicago  Plan,"  according  to  the  latest  annual 
report  of  the  Chicago  Plan  Commission.  Three  im- 
portant streets  on  the  west  side  which  are  to  be  widened 
and  opened  up  to  form  continuous  north  and  south 
thoroughfares  for  the  26-miIe  length  of  the  city  are 
Ashland  Ave.,  Robey  St.  and  Western  Ave.  Several 
streets  in  the  business  district  just  west  of  the  river 
are  to  be  widened  to  facilitate  the  development  of  a 
warehouse  and  commercial  district.  Much  of  this  work 
is  in  the  preliminary  legal  stages  but  physical  progress 
has  been  made  in  widening  some  streets  adjacent  to 
the  congested  loop  district  and  in  extending  Ogden 
Ave.  as  a  diagonal  thoroughfare  northeast  from  Union 
Park  on  the  west  wide  to  Lincoln  Park  on  the  lake 
front. 
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Eliminating  a  Tunnel  Without  Interrupting  Traffic 

Bessemer  &  Lake  Erie  R.R.  Improves  Critical  Point  by  Deep  Open  Cut— Bridge  Built 
Over  First  Lift  of  Cut — No  Work  Trains  on  Main  Tracks 


CONTINUAL  TROUBLES  with  the  maintenance  of 
a  tunnel  in  unstable  ground  have  led  the  Bessemer 
&  Lake  Erie  R.  R.  to  fliminate  this  tunnel  by  convert- 
ing it  into  an  open  cut.  Difficulties  were  encountered 
due  to  the  necessity  of  executing  the  work  without 
interrupting  the  heavy  traffic  on  the  railway  and  on  a 
highway  crossing  the  line  of  the  tunnel. 

Timiiel  Conditions— The  Culmerville  tunnel  about  20 
miles  south  of  Butler,  Pa.,  was  394  ft.  long,  all  on  tan- 
gent, and  had  a  width  of  26  ft.  at  the  springing  line. 
It  was  built  in  1897  and  originally  carried  a  double- 
track  line,  but  it  gave  very  limited  clearance  for  pres- 
ent equipment  and  after  its  reinforcement  by  a  timber 


FIG.  1.     TUNNEL  ARCH  BRACED  TO  PllKVK.NT  FAILURE 
Double  track  gantlctted  for  sint-le-track  operation 

lining  for  the  arch  in  1921  the  tracks  were  gantletted 
for  single-track  operation.  This  tunnel  with  its  roof 
bracing  and  gantletted  tracks  is  shown  in  Fig.  1. 

In  the  original  design  a  horseshoe  section  was 
adopted,  with  side-walls  of  cut  stone  and  a  semicircular 
six-ring  brick  arch.  Cut  stone  was  used  also  for  the 
portals.  Since  the  lower  portion  was  in  sound  shale 
rock  no  invert  was  necessary.  But  overlying  the  rock 
was  a  mixture  of  clay,  loam  and  soft  shale  which  was 
liable  to  slip  when  wet.  Being  located  in  a  saddle  in 
the  hills  the  tunnel  has  always  been  wet  with  seepage 
water. 

In  this  bad  ground  considerable  trouble  was  en- 
countered when  building  the  tunnel  and  it  was  found 
necessary  to  place  a  timber  lining  to  hold  the  excavation 
while  the  permanent  lining  was  being  built.  Trouble 
was  experienced  also  after  the  tunnel  was  in  service, 
and  in  1909  a  settlement  of  the  arch  necessitated  the 
placing  of  heavy  timber  bracing.  In  1909  also  a  timber- 
lined  drainage  tunnel  5  x  5  ft.  was  driven  parallel  with 
the  railway  tunnel  on  the  west  side  and  level  with  the 
crown  of  the  latter.  This  relieved  the  situation  some- 
what in  respect  to  water  and  was  followed  by  renewal 
of  part  of  the  brick  lining. 

After  this  relining  and  the  repointing  of  the  brick 
the  material  behind  the  arch  was  grouted  by  means  of 


3-in.  pipes  about  25  to  50  ft.  apart,  put  through  the 
brick  arch  at  the  crown.  Cement  grout  was  forced 
through  the  pipes  by  a  grouting  gun,  this  being  con- 
tinued at  each  pipe  until  no  more  gi'out  could  be  taken 
up.  About  2,000  barrels  of  cement  and  75,000  brick 
were  used  in  the  above  repairs,  which  proved  effective 
for  some  time. 

In  the  winter  of  1920-1921  bricks  again  began  to 
spall  out  and  the  tunnel  showed  signs  of  slight  distor- 
tion. As  a  precautionary  measure  a  heavy  timber  lin- 
ing was  put  inside  of  the  brick  arch  and  the  tracks  were 
gantletted  so  as  to  give  only  a  single  running  track 
through  the  tunnel  (Fig.  1).  Studies  were  then  made 
for  either  permanently  relining  and  enlarging  the  tun- 
nel or  making  an  open  cut.  The  latter  plan  was  adopted 
and  a  contract  for  the  work  was  awarded  on  Sept  3, 
1921.  Fig.  2  is  a  profile  of  the  tunnel  and  cut.  Fig.  3 
is  a  cross  section  at  the  highway  which  has  to  be 
carried  over  the  cut. 

At  the  time  of  original  construction  it  is  probable 
that  the  tunnel  was  cheaper  than  an  open  cut  and  that 
the  conditions  above  the  tunnel  involving  extensive 
highway  changes  and  litigation  with  property  owners 
were  factors  in  deciding  on  the  tunnel.  From  Fig.  2  it 
will  be  seen  that  five  improved  highways  converge  into 
one  highway  crossing  over  this  tunnel.  The  traffic  is 
very  heavy  and  on  July  4,  1921,  this  joint  section  of 
highway  carried  3,887  automobiles,  18  horse  vehicles 
and  87  pedestrians.  No  detour  was  possible  during 
construction.  Further,  the  highway  had  to  cross  the 
cut  by  a  bridge  practically  in  its  original  position  near 
the  middle  of  the  tunnel. 

Bridge  over  Tunnel  Cut — Among  the  first  considera- 
tions therefore  was  the  provision  for  highway  traffic 
while  building  the  bridge.  A  temporary  road  was 
gi-aded  across  the  south  end  of  the  tunnel,  as  showTi, 
and  this  road  was  used  from  the  beginning  of  work  in 
September,  1921,  until  traffic  was  turned  over  the  new 
bridge  on  April  1,  1922.  No  change  was  made  in  the 
location  of  the  main  track  and  the  work  had  to  be 
carried  out  so  as  not  to  interfere  with  railway  traffic. 
As  the  tunnel  is  on  the  main  line,  with  very  heavy  traffic 
and  with  no  possible  detour  in  case  of  blockade  of 
tracks,  the  contractor  was  not  allowed  to  use  the  tracks 
or  to  interfere  with  them  in  any  way. 

The  first  step  was  to  make  the  excavation  in  the  cut 
down  to  rock  from  the  north  portal  to  the  temporaiy 
road  over  the  south  end  of  the  tunnel.  This  work  was 
so  far  completed  in  December  that  the  abutments  for 
the  bridge  could  be  built  and  these  were  completed 
about  the  end  of  January.  The  steel  was  erected  during 
February  and  very  little  additional  excavation  was  done 
in  the  cut  while  the  bridge  was  being  built.  Fig.  4 
shows  the  work  on  April  1,  1922,  as  resumed  after  the 
completion  of  the  bridge.  The  steam  shovel  is  at  the 
right  of  the  tunnel  roof  and  some  of  the  ribs  of  the  old 
exterior  timbering  can  be  seen  under  and  beyond  the 
head  of  the  boom.  The  original  main  line  cut  and  top 
of  north  portal  are  in  the  background. 

A  reinforced-concrete  floor  is  to  be  laid  on  the  bridge 
but  winter  weather  prevented  this  work  being  done  im- 
mediately after  completion  of  the  steelwork.     Only  the 
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floor  forms  and  the  reinforcing  bars  were  placed  at  that 
time,  a  temporary  floor  of  7  x  9-in.  bridge  ties  being 
then  laid  so  that  the  bridge  could  be  opened  to  traffic, 
thus  releasing  the  temporary  road  and  allowing  the 
work  of  excavation  in  the  cut  to  be  continued.  It  was 
required  that  the  bridge  should  be  opened  for  traffic 
before  the  temporary  road  was  removed  and  as  there 
was  no  way  of  making  a  detour  for  the  road  it  was 
necessary  to  get  the  highway  bridge  in  service  as  early 
as  possible.  For  this  reason  the  temporary  floor  was 
placed.  It  is  so  laid  that  one  half  can  be  taken  up  and 
the  concrete  floor  put  in  while  the  other  half  is  in  use. 
After  the  half  floor  of  concrete  is  sufficiently  cured 
traffic  will  be  turned  over  it  and  the  other  half  built. 
The  concrete  floor  construction  is  shown  in  Fig.  3. 

The  concrete  abutments  are  of  the  gravity  type  and 
of  a  general  U-shape,  cui-ved  wings  being  used  to  pro- 
vide easy  approaches.  The  bridge  is  of  sufficient  length 
to  span  four  tracks,  thus  providing  for  the  widening  of 
the  cut  for  additional  tracks  when  necessary  (Fig.  3). 
Concrete  was  placed  during  the  winter  but  owing  to  the 
open  season  it  was  sufficient  to  provide  the  ordinary 
precautions  of  heating  all  the  materials  and  keeping  a 
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FIG.    2.      PLAN  AND   PROFILE   OF  CLTLMEPA'ILLE 
TUNNEL  IMPROVEMENT 
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PIG.  3.     CROS.S-SECTION  OF  OLD  TUiNNEL  AND  NEW  CUT,  WITH  BRIDGE  OVER  CUT 


canvas  cover  over  the  concrete,  with  fires  around  abut- 
ments and  lines  of  steam  pipe  under  the  covering. 
The  foundations  are  in  the  shale  rock  found  in  the 
lower  part  of  the  excavation,  the  berm  between  rock 
slope  and  earth  slope  being  about  at  the  top  of  the 
foundation  course. 

Heavy  construction  was  required  for  this  bridge  in 
order  to  provide  for  future  electric  cars  in  addition  to 
the  16-ton  trucks  now  specified  for  highway  traffic 
loading.  Floor  work  was  done  during  March  and  traffic 
was  turned  over  the  bridge  on  April  1. 

Opening  the  Tunnel — During  March  good  progress 
was  made  south  of  the  tunnel  with  traction  shovels  and 
motor  trucks  in  excavating  material  above  the  rock  line 
on  the  east  slope  of  the  cut  where  widening  was  re- 
quired. Beginning  in  April  the  work  in  the  cut  over 
the  tunnel  was  pushed  to  the  limit  of  the  plant  that 
could  be  handled  economically  in  the  limited  area.  Also 
beginning  at  the  north  portal  of  the  tunnel  where  the 


top  excavation  had  been  completed  several  months 
previous,  the  work  of  stripping  the  brick  arch  of  the 
tunnel  was  in  progress.  This  work  below  the  rock  line 
was  done  by  hand,  the  material  being  loaded  in  skips 
and  handled  to  narrow-gage  dump  cars  on  a  track  in 
the  cut  by  stiff-leg  derricks  erected  on  the  rock  berm. 

Stripping  of  the  arch  was  of  particular  interest  in 
revealing  the  results  obtained  by  the  grouting  done  in 
1910.  Except  in  a  few  places  just  over  the  crown,  the 
entire  tunnel  excavation  behind  the  lining  was  found  to 
be  a  solid  mass  of  concrete,  in  which  was  imbedded  the 
original  timbering  and  the  stone  packing  between  the 
timber  bents.  In  Fig.  6  the  upper  view  shows  the 
crown  of  the  old  timbering,  with  the  haunches  em- 
bedded in  a  mass  of  grout.  In  some  cases  the  ribs  were 
completely  encased  and  in  all  cases  the  sides  were  well 
grouted. 

After  the  removal  of  the  original  rock  and  shale  to 
e.xpose  this  concrete  casing  a  row  of  holes  was  drillea 
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P'IG.    4.      BKIDGK   ERECTED   BEKOKE    OPENING  .Tl'XXKt, 
Ribs  ot  old  timbering  iindei-  head  of  steam-shovel  boom. 

around  the  arch  through  the  concrete  but  not  extending 
into  the  briclovork,  the  grouted  concrete  being  then 
broken  up  by  very  light  shooting.  The  material  could 
then  be  removed  by  pick  and  shovel,  leaving  the  brick 
arch  exposed,  as  shown  in  the  lower  view  of  Fig.  6.  At 
the  left  of  this  view  are  the  haunches  of  some  of  the  old 
ribs  partly  embedded  in  grout 

The  brick  arch  was  then  drilled  and  a  section  of 
about  3  ft.  all  arouMd  the  arch  was  shot  by  light 
charges  in  order  to  loosen  up  the  brick  so  that  they 
could  be  handled  with  pick  and  shovel  by  men  working 
on  top  of  the  arch.  All  except  the  inner  ring  of  brick 
was  removed  in  this  manner.  This  last  ring  was 
knocked  down  onto  the  track,  where  the  material  was  at 
once  thrown  off  to  the  sides  to  be  picked  up  later  a 
opportunity  between  trains  afforded.  The  interior 
timber  lining  was  removed  either  later  or  at  the  same 
time  as  the  brick  was  torn  down.    It  is  to  be  noted  that 


the  timber  ribs  inside  the  tunnel  served  as  a  support, 
so  that  a  considerable  length  of  one  ring  of  >:rick  has 
been  left  standing  during  an  entire  day  when  a  section 
of  the  brick  arch  was  being  taken  down. 

Removal  of  the  brick  arch  was  done  on  Sundays  when 
the  railway  traffic  was  light,  but  the  work  could  have 
l)een  carried  on  at  any  time.  Fig.  5  shows  part  of  the 
arch  removed,  exposing  the  temporary  timber  lining 
inside  the  tunnel.  The  several  kinds  of  lining  are 
plainly  shown,  including  the  inside  timber  ribs,  the 
brick  arch,  the  outside  timber  rings  and  the  grouting. 
Portal  bracing  is  .shown  in  the  view  at  the  left. 

Disposal  of  Spoil — In  taking  out  the  top  lift  of  the 
excavation  the  contractor  used  traction  shovels  and 
motor  trucks  and  utilized  the  highways  for  carrying 
the  material  to  various  dumping  places.  Sand  and 
coarse  aggregate  for  the  bridge  abutments  were  also 
brought  to  the  work  by  motor  trucks  and  delivered  at 
the  mixer  by  the  dealers.  This  material  was  only  sup- 
plied as  required,  since  it  was  not  desirable  to  accu- 
mulate a  large  amount  on  the  ground  for  work  done 
during  winter  weather. 

The  main  dumping  ground  for  excavated  material 
was  about  half  a  mile  north  of  the  tunnel  and  was 
reached  by  a  narrow-gage  construction  track  laid  on 
the  company's  right  of  way.  All  the  material  exca- 
vated after  getting  down  to  the  rock  level  was  hauled 
to  this  dump.  It  was  first  intended  to  take  practically 
all  of  the  excavated  material  to  this  dump,  but  owing 
to  the  use  of  motor  trucks  the  contractor  was  able  to 
arrange  with  various  property  owners  to  fill  in  low 
ground  along  the  highways  and  thus  dispose  of  a  large 
portion  of  the  top  lift,  as  noted  above.  Owing  to  the 
poor  quality  of  the  material  above  the  tunnel  and  on 
account  of  its  running  and  sliding  qualities  when  wet 
none  of  it  was  permitted  to  be  dumped  into  the  railroad 
embankments.  All  of  this  material,  therefore,  was 
either  wasted  or  used  in  filling  low  ground. 

This  elimination  of  a  troublesome  tunnel  was  planned 
and  carried  out  under  the  direction  of  H.  T.  Porter, 
chief  engineer,  Bessemer  &  Lake  Erie  R.  R.,  and  W.  S. 
McFetridge,  principal  assistant  engineer,  with  R.  Ridge 
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FIG.  6.     i:xi '.w  \'ri;\' :   '  ■    i    '■    i.i;  'ri  XM.i. 
Above :    old    exterior    timbering    embedded    in    grouting    of 
later  date.    Below ;  old  arch  exposed  ;  timbers  and  gi-outing 
at  left. 

as  field  engineer  in  charge.  The  general  contractor  is 
the  Arthur  McMullen  Co.,  New  York,  with  Thomas 
McGuire  as  superintendent  in  charge  of  the  work.  The 
steel  highway  bridge  was  built  and  ei-ected  by  the 
American  Bridge  Co.  This  work  includes  the  following 
principal  quantities:  100,000  cu.yd.  of  excavation  in 
the  railway  cut,  12,000  cu.yd.  for  highway  changes  and 
2,000  cu.yd.  for  foundations ;  142  tons  of  structural  steel 
and  1,700  cu.yd.  of  concrete. 


New  Sounding  Device  Successful 

Extensive  trials  of  a  new  sounding  apparatus  devel- 
oped at  the  Naval  Engineering  Experiment  Station 
showed  the  device  to  be  entirely  successful.  In  this 
apparatus  the  depth  of  water  is  measured  by  measuring 
the  length  of  time  required  for  sound  waves  to  travel 
from  the  ship  to  the  ocean  bottom  and  back.  The  appa- 
ratus was  recently  installed  on  the  ship  "Stewart." 
In  a  trip  from  Newport  to  Gibraltar,  running  over  a 
course  where  the  depths  were  known,  the  new  apparatus 
gave  results  checking  exactly  with  those  obtained  by 
sounding  lead.  With  the  old  method,  stopping  to  take 
soundings  meant  a  delay  of  at  least  one  hour,  while  the 
new  method  permits  obtaining  accurate  depth  measure- 
ments without  stopping  the  ship.  Dr.  H.  C.  Hayes,  ot 
the  technical  staff  of  the  station,  who  is  in  great  part 
responsible  for  the  new  equipment,  made  the  trip. 


Illinois  Drainage  Works  Involve 
River  Control 

Improve  Agricultural  District  by  Straightening 

Embarrass  River  and  Building  Levees 

and  Long  Diversion  Ditch 

By  E.  F.  Mail 

Civil  Engineer,  Robinson,  111. 

STRAIGHTENING  a  tortuous  river  channel  and  in- 
closing a  district  of  some  5,000  acres  by  levees  as  a 
protection  against  river  and  upland  flood  waters  are 
the  main  features  of  the  work  on  the  Captain  Pond 
drainage  and  levee  district  on  the  Embarrass  River,  in 
Illinois.  This  project,  shown  in  Fig.  1  and  now  under- 
way, is  characteristic  of  much  of  the  work  required  for 
protecting  and  reclaiming  rich  overflow  lands  in  the 
central  states. 

The  Embarrass  River,  having  its  soui'ce  near  Cham- 
paign, 111.,  flows  in  a  general  southerly  direction,  and 
empties  into  the  Wabash  River  below  Vincennes,  Ind. 
The  drainage  area  of  2,426  square  miles  has  an  extreme 
length  of  110  miles,  but  the  crooked  river  channel  is 
almost  twice  this  length.  Considerable  drainage  and 
reclamation  work  has  been  done  on  the  upper  part  of 
the  river,  but  practically  nothing  on  the  part  below 
Greenup.  This  section  has  more  than  100,000  acres  of 
bottom  lands  subject  to  rapid  and  frequent  overflow. 
In  the  past  ten  years  thousands  of  acres  have  been 
abandoned  for  farming  purposes  and  are  now  grown 
over  with  brush  and  scrub.  Below  Greenup  is  a  rather 
poor  agricultural  country,  excellent  for  grasses  and 
stock  raising  but  unprofitable  for  corn  and  small  grains. 
All  the  lowlands  of  the  river  are  rich  sedimentary  de- 
posits. The  soil  is  exceptionally  fertile  and  if  properly 
reclaimed  would  fill  the  need  of  the  adjacent  country. 
Corn  has  been  knowTi  to  make  more  than  100  bushels  per 
acre  and  alfalfa  crops  (where  protected  from  overflow) 
have  been  extremely  heavy. 

Owing  to  the  crookedness  of  the  river  (Fig.  1)  effec- 
tive reclamation  will  require  a  combination  of  levee  con- 
struction and  channel  straightening.  As  the  valley 
averages  only  about  two  miles  in  width  this  will  entail 
a  high  cost  per  acre  of  land  reclaimed,  which  is  the 
principal  cause  for  lack  of  progress  in  a  territory  where 
good  land  is  needed  so  much.  The  Captain  Pond  drain- 
age and  levee  district  has  its  northern  limits  at  the 
village  of  Ste.  Marie  (south  of  Greenup)  and  extends 
south  for  about  six  miles.  Its  land  is  of  the  richest 
along  the  river.  From  the  north  end  the  Embarrass 
River  flows  south  and  southeast  to  the  bluffs  on  the  east 
side,  where  it  is  joined  by  the  large  tributary  known  as 
North  Fork.  It  follows  the  east  bluff  for  1\  miles  and 
then  flows  through  the  center  of  the  valley  to  the  south- 
west corner  of  the  district,  where  it  turns  abruptly  to 
the  east  for  about  a  mile  and  then  passes  out  of  the 
district. 

The  ideal  improvement  would  be  to  construct  an  en- 
tirely new  channel  along  the  western  edge  of  the  valley, 
but  this  was  out  of  the  question  because  of  the  necessity 
of  caring  for  the  North  Fork.  After  thorough  investi- 
gation of  the  physical  features  and  consideration  of  the 
financial  resources  a  plan  of  reclamation  was  adopted 
which  includes  three  river  cutoffs,  a  levee  and  an  inter- 
cepting ditch. 

River  cutoff  No.  1,  1,000  ft.  in  length  across  a  narrow 
neck  of  land  (see  Fig.  1").  v.ill  shorten  the  present  course 
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more  than  i;  mile.  Cutoflf  No.  2,  2,000  ft.,  will  shorten 
it  A  mile.  Cutoff  No.  3,  extending  south  three  miles, 
will  do  away  with  about  ten  miles  of  the  most  crooked 
and  drift  laden  part  of  the  river.  In  addition  it  will 
throw  all  of  the  land  to  be  reclaimed  on  one  side  of  the 
channel.  This  cutoff  channel  will  be  straight  except 
for  three  slight  curves  of  long  radius.  The  average 
fall  in  new  and  old  channels  throughout  the  district  will 
be  1.71  ft.  per  mile. 

A  river  levee  is  to  begin  at  the  bluff  at  the  northwest 
limits  of  the  district  and  thence  follow  the  south  and 
west  sides  of  the  river  as  straightened,  crossing  the 
present  channel  three  times.  From  the  southeast 
corner  it  will  return  along  the  north  bank,  crossing  the 
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LEVEE  OX  THE  E.MBARR.\SS  RIVER.  ILLINOIS 

channel  and  joining  the  diversion  levee.  This  river  levee, 
Fig.  2,  will  be  nine  miles  in  length,  with  an  average 
height  of  11  ft.  (5  ft.  above  known  high  water  marks). 
At  river  channel  crossings  it  will  be  constructed  to  a 
special  section  commensurate  with  its  added  height,  as 
shown.  Along  the  main  cutoff  the  levee  will  average 
13  ft.  in  height,  or  29  ft.  above  the  bottom  of  the  new 
channel.  It  will  be  built  of  the  earth  excavated  from 
that  channel.  Not  less  than  20  ft.  clear  berm  will  be 
left  and  at  convex  curves  this  will  be  increased  to  75  ft. 
It  is  expected  that  the  new  channel  will  wash  and  widen, 
and  that  in  time  this  section  of  the  levee  will  have  to  be 
rebuilt.  But  half  of  the  material  excavated  from  the 
new  channel  will  build  a  levee  of  almost  twice  the  re- 
quired section  and  it  is  believed  that  intelligent  main- 
tenance will  preserve  its  utility  for  several  years. 
Finally,,  a  diversion  ditch  and  levee  along  the  western 
edge  of  the  valley  for  a  distance  of  six  miles  will 
divert  all  water  from  21  square  miles  of  high  prairies, 
which  water  now  flows  o^'er  the  valley  and  is  a  source 
of  almost  as  much  damage  as  the  river  overflows. 

River  cutoffs  Nos.  1  and  3,  which  must  carry  the 
entire  channel  flow,  have  been  designed  for  a  60-ft. 
bottom  with  -side  slopes  1  to  1.  The  average  cut  will 
be  more  than  16  ft.  and  the  fall  2.6.5  ft.  per  mile. 
Using  0.25  for  ?i  in  Kutter's  formula,  the  bank-full  flow 
is  found  to  ze  8,125  sec.-ft.  From  gagings  at  the  village 
of  Ste.  Marie  it  has  been  found  that  the  carrying  capac- 
ity of  the  present  channel  is  3.3  sec.-ft.  per  square  mile 
of  drainage  area,  or  6,200  sec.-ft.,  giving  a  difference 
of  practically  2,000  sec.-ft.  carrying  capacity  in  favor  of 
the  new  channel. 

The  river  levee  location  is  such  that  above  and  below 
the  mouth  of  North  Fork  the  width  of  the  floodway  will 
not  be  less  than   1,300   ft.   and   1,400   ft.   respectively. 


These  widths  may  be  somewhat  extreme  for  so  small 
a  sti'eam,  but  it  was  highly  desirable  to  avoid  the  error 
so  commonly  found  in  levee  location,  that  of  forcing 
the  flood  waters  through  too  narrow  a  floodway.  It 
was  felt  that  a  large  factor  of  safety  was  more  to  be 
desired  than  the  saving  of  a  few  hundred  additional 
acres  to  the  detriment  of  the  district  as  a  whole.  Too 
many  drainage  districts  have  failed  because  of  the 
attempted  saving  of  every  available  acre  regardless  of 
the  general  effect  on  the  entire  project. 

Sluices — A  sluiceway  ditch  415  ft.  long  from  the  old 
channel  at  the  south  end  of  the  district  will  carry  the 
rainfall  run-off  into  the  river.  At  the  levee  this  ditch 
will  have  a  reinforced-concrete  sluice  with  two  open- 
ings or  culverts  4  ft.  square,  fitted  with  vertically  sliding 
gates  which  may  be  closed  to  exclude  flood  water  when 
the  river  is  at  high  stages. 

Internal  drainage  works  are  not  included  in  the  pres- 
ent plans  and  the  proximity  of  a  large  part  of  the  land 
to  the  old  river  channel  precludes  the  necessity  for  many 
ditches.  No  water  will  reach  the  protected  area  except 
that  which  will  fall  as  rain,  and  no  pumping  plant  has 
been  provided.  Ordinarily  the  Embarrass  River  reaches 
the  flood  stage  in  a  very  short  time,  remains  there 
usually  three  to  four  days  (seldom  more  than  one  week) 
and  as  quickly  returns  to  the  low  water  flow.  The  old 
river  channel  will  provide  considerable  storage  during 
the  times  that  the  sluice  gates  must  be  kept  closed,  so 
that  a  pumping  plant  would  seldom,  if  ever,  be  needed. 

The  mean  annual  rainfall  on  the  Embarrass  River 
drainage  area  during  a  period  of  twelve  years  was  39 
in.,  with  a  maximum  of  47.06  and  a  minimum  of  30.84 
in.,  according  to  a  report  by  Jacob  A.  Harman  on  the 
reclamation  of  overflow  lands  in  the  Embarrass  River 
valley  (Bulletin  No.  25  of  the  Illinois  State  Geological 
Survey).  The  greatest  flood  occurred  in  May,  1908,  the 
maximum  rainfall  in  one  day  being  4.15  in.  at  Robinson, 
111.,  on  May  6,  but  the  rainfall  for  that  year  was  only 
36.92  in.  Run-off  data  for  this  drainage  area  are  very 
limited,  but  gagings  at  Ste.  Marie,  111.,  in  1909-1911 
showed  that  the  capacity  of  the  river  channel  when  bank- 
full  was  approximately  3.3  sec.-ft.  per  square  mile  of 
drainage  area. 

Investigations  in  the  adjacent  Kaskaskia  valley,  which 
has  similar  characteristics  and  the  same  bank-full  capac- 
ity (as  reported  in  the  bulletin  noted  above),  showed 
that  with  water  entering  the  valley  from  the  entire 
drainage  area  at  the  rate  of  25  sec.-ft.  per  square  mile, 
the  run-off  averaged  only  10  sec.-ft.  per  square  mile, 
due  to  the  storage  effect  of  the  overflowed  lands.  A 
modification  of  the  Murphy  formula,  with  constants 
adapted  to  conditions  on  the  Kaska.skia,  was  u.sed  to 
give  the  approximate  rate  at  which  the  flood  waters 
must  be  carried  through  the  valley  when  this  "over- 
flow" storage  is  eliminated  by  the  construction  of  levees 
and  channel  corrections  along  the  entire  river.  This 
formula  for  the  Kaskaskia  is  given  below,  in  which  Q  =^ 
the  run-off  in  cubic  feet  per  second  from  1  square  mile 
and  M  =^-  the  area  in  square  miles.  This  same  formula 
applied  to  the  Embarrass  River  above  the  Captain  Pond 
drainage  district  (1,865  square  miles)  gave  29.5  sec.-ft. 
per  square  mile  or  a  total  of  55,000  sec.-ft. 

30,000     ,  ,, 

^=:M-F20d+^^ 

For   determining   the   velocity    of   flow,   the    method 
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recommended  by  the  Harman  report  was  followed,  the 
floxidway  being  divided  into  two  parts:  (1)  The  chan- 
nel proper,  including  the  area  of  the  floodway  imme- 
diately above  and  between  the  lines  of  the  slopes 
projected  to  the  flood  plane;  (2)  the  entire  area  of  the 
floodway  minus  the  above  prism.  In  the  Chezy  formula, 
the  value  of  R,  hydraulic  mean  radius,  was  determined 
as  follows:  (1)  For  the  channel  prism,  by  dividing  the 
area  of  the  bank-full  stage  by  the  wetted  perimeter 
and  adding  to  the  quotient  the  depth  from  the  bank-full 
stage  to  the  flood  stage;  (2)  for  the  floodway  outside 
of  the  channel  prism,  by  dividing  the  area  by  the  bot- 
tom plus  the  side  slopes.  In  the  Kutter  formula  a 
coefficient  of  roughness,  n  =  0.025  is  recommended  by 
the  Harman  reports.  For  the  Embarrass  River  this  was 
thought  to  give  results  entirely  too  high  for  that  part 
outside  the  channel  proper,  and  for  that  portion  a  value 
of  n  =  0.035  was  used. 

Assuming  an  extreme  flood  of  9  ft.  above  the  bank- 
full  stage  (4  ft.  below  top  of  levee),  the  ai-ea  for  the 
channel  prism  is  2,044  sq.ft.  and  for  the  remainder  of 
the  floodway  11,700  sq.ft.,  using  an  average  fall  of  1.71 
ft.  per  mile  for  new  and  old  channels.  By  the  Chezy 
formula  as   above   outlined  the  average   velocities   are 
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8.06  and  3.44  sec.-ft.  respectively,  which  give  flood  flows 
of  16,500  and  40,150  sec.-ft.  respectively,  or  a  total  of 
56,650  sec.-ft.  As  noted  before,  the  expected  maximum 
future  flood  flow  is  55,000  sec.-ft.  It  will  be  many  years 
before  the  flood  storage  in  the  valley  above  will  be 
eliminated  by  the  construction  of  new  levees  and  chan- 
nels, and  even  then  it  is  doubtful  if  such  an  extreme 
flood  will  occur.  Tributary  streams  will  be  improved 
and  the  maximum  run-ofl^  from  the  lower  parts  of  the 
drainage  area  will  have  reached  the  Embarrass  and 
passed  downstream  befm-e  the  crest  from  the  upper 
reaches  of  the  watershed  has  arrived. 

Large  amounts  of  material  in  suspension,  carried  by 
the  river  in  time  of  flood,  are  deposited  along  the  banks, 
with  the  result  that  the  ground  surface  is  highest  along 
the  banks  and  there  is  a  considerable  downward  slope 
towards  the  bluffs.  When  the  river  exceeds  the  bank- 
full  stage,  therefore,  the  water  spreads  over  the  entire 
valley.  At  certain  points  the  overflow  has  been  so  fre- 
quent and  violent  as  to  cause  "washes"  or  "runs- 
through  the  banks  and  adjacent  lands,  sometimes  denud- 
ing large  areas  of  all  productive  soil.     Since  some  of 


these  washes  art  4  to  5  ft.  deep  the  overflow  of  the 
valley  begins  before  the  river  reaches  its  normal  bank- 
full  stage.  In  the  first  half  of  1920,  the  riven  thus 
spread  over  the  valley  no  less  than  six  times,  although 
the  rainfall  of  that  season  was  only  normal.  Enormous 
loss  resulted  through  the  delays  in  preparing  crops. 

About  1,440,000  cu.yd.  of  earth  will  have  to  be 
moved.  The  total  estimated  cost,  including  clearing, 
bridges,  right  of  way,  incidentals  and  reinforced  con- 
crete sluice  is  $291,000,  or  an  average  of  $63  per  acre 
of  land  protected.  This  is  a  record  figure  for  drainage 
in  southern  Illinois,  but  will  permit  the  development  of 
almost  5,000  acres  of  highly  productive  land.  The  land- 
owners in  the  Captain  Pond  district  are  virtually  the 
pioneers  of  the  lower  reaches  of  the  Embarrass,  and  on 
the  success  of  this  district  depends  the  future  reclama- 
tion of  100,000  acres. 

A  contract  has  been  let  at  12c.  per  cubic  yard  and  the 
bonds  have  been  sold  at  a  small  discount.  Some  saving 
will  be  made  below  the  estimates  for  bridges  and  sluice- 
way. Altogether  the  work  now  planned  will  be  done  at 
a  saving  of  $40,000  to  $50,000  below  the  estimate.  The 
drainage  commissioners  and  engineers  plan  to  use  part 
of  this  for  a  system  of  internal  drainage  and  to  hold 
the  remainder  for  the  construction  of  a  pumping  plant 
if  it  should  be  found  necessary.  E.  F.  Mail,  Robinson, 
111.,  is  engineer  in  charge  of  design  and  construction; 
N.  D.  Reed,  Robinson,  111.,  is  consulting  engineer.  The 
W.  E.  Callahan  Construction  Co.,  Dallas,  Tex.,  has  the 
contract  for  earthwork  and  has  installed  two  walking- 
type  drag-line  excavators  with  60-  and  70-ft.  booms  and 
IV-  and  2-yd.  buckets. 

Evil  Fate  Still  Pursues  Concrete  Ships 

The  concrete  ships  built  by  the  United  States  Gov- 
ernment during  the  war  continue  to  get  in  trouble,  not 
through  any  fault  of  their  own.  As  has  been  reported, 
several  of  the  large  ships  have  sunk,  notably  the 
"Polias"  and  the  "Cape  Fear."  Several  others  have 
been  in  accidents,  notably  two  of  the  ships  built  at 
Mobile,  which  ran  into  the  breakwater  at  Tampico. 
Mexico.  During  the  month  of  June  additional  accidents 
occurred.  The  War  Department  had  six  small  concrete 
boats  tied  up  in  the  Cape  Fear  River  to  an  old  dock. 
A  storm  came  up,  the  boats  pulled  the  dock  down, 
and  were  driven  downstream  and  bumped  over  sandbars. 
It  is  a  good  testimonial  to  their  construction  that 
though  they  were  subjected  to  very  rough  treatment, 
none  of  the  boats  was  seriously  damaged.  One  of  the 
hulls  developed  a  slight  crack  in  the  concrete  above  the 
water  line,  but  repairs  in  each  case  can  be  made  in- 
cluding the  damage  done  to  the  fenders  for  less  than 
$800. 

One  other  small  boat,  the  "General  Wilkins,"  a  125-ft. 
army  transport  built  after  the  war  from  designs  made 
during  the  war  ran  ashore  on  a  submerged  boulder  on 
the  Long  Island  coast.  Two  holes  were  made  in  the 
hull,  one  penetrating  to  the  forward  end  of  the  engine 
room  and  one  to  the  cargo  space,  and  the  boat  went 
down  in  9  min.  There  was  no  damage  to  the  concrete 
other  than  at  the  points  where  the  boulder  struck,  but 
oil  tanks  were  penetrated  and  the  oil  caught  fire,  burn- 
ing the  entire  wooden  superstructure  of  the  boat.  These 
War  Department  boats  were  built  to  carry  small  num 
bers  of  troops  to  island  coasts  near  the  mainland. 
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Indicates  Lines  of  Attack  on 
Industrial  Waste 

Hoover  Discusses  Problems  of  Quantity  Production, 
Twelve-Hour  Day,  Intermittent  Employ- 
ment, and  the  Business  Cycle 

Extract  from  address  before  the  National  Conference  of  Social 
Wm-k,  Providence,  R.  I.,  Junv  27,  1922. 

ONE  of  the  problems  in  which  there  is  much  discussion 
is  that  of  the  hours  of  labor.  In  any  discussion  of  this 
subject,  we  must  embrace  three  points  of  view — the 
engineer's,  the  economist's,  and  the  social  student's.  Both 
the  engineer  and  the  economist  must  insist  on  the  maximum 
productivity.  For  the  maximum  production  is  the  only 
foundation  on  which  we  can  obtain  more  general  higher 
standards  of  living.  The  argument  is  simple  enough,  for 
the  more  cheaply  commodities  can  be  produced,  the  larger 
are  the  number  of  people  who  can  participate  in  them. 

The  Problems  of  Quantity  Production — The  engineer 
however,  does  not  advocate  unlimited  hours;  he  does  not 
obtain  the  maximum  production  when  fatigue  and  dete- 
rioration in  product  begin  to  supervene.  His  view  of 
human  fatigue  and  of  human  deterioration  lead?  directly  to 
the  restriction  of  hours  to  that  number  that  will  permit  of 
best  performance  and  efficiency  in  the  tasks  in  the  long 
view.  The  engineer  takes  more  than  the  immediate  view 
of  a  day's  work,  for  there  are  some  tasks  of  repetitive 
character  which  tend  to  intellectual  and  moral  deterioration 
in  the  long  run.  It  is  one  of  the  first  problems  in  front  of 
the  engineer  to  find  such  a  diversion  and  stimulation  to 
intellectual  interests  either  directly  in  the  task  itself  or 
indirectly  in  some  association  with  it  that  will  prevent  not 
only  fatigue  but  deterioration  itself.  While  this  problem 
is  of  high  importance,  I  am  not  one  of  those  that  thinks 
that  the  fabric  of  the  nation  is  about  to  collapse  because  we 
have  developed  mechanical  tools  for  mass  production,  for 
the  very  minor  malign  results  that  have  accompanied  these 
inventions  can  be  overcome.  The  length  of  hours  of  labor 
in  the  vision  of  the  engineer  will  vary  with  every  task. 
There  are  many  tasks  in  which  four  hours  is  too  long  for 
continuous  action.  There  are  other  tasks  such  as  that  of 
the  caretaker  of  an  empty  house  where  twenty-four  hours, 
six  days  in  a  week,  would  not  be  absurd  from  a  physical 
point  of  view. 

The  social  student  must  approach  the  question  from 
another  and  equally  vital  point  of  view,  and  that  is 
family  life,  citizenship,  and  opportunity  for  recreation  and 
intellectual  improvement.  The.se  limitations  are  manda- 
tory, and  whatever  the  right  hours  may  be  as  between  these 
vital  social  limitations  and  the  limitations  imposed  by  the 
view  of  productivity,  it  is  a  certainty  that  the  twelve-hour 
day  or  seven-day  week  cannot  be  entertained  by  any  well- 
thinking  social  student.  We  have  set  up  as  a  matter  of 
public  sentiment  eight  hours  as  an  approximate  standard, 
yet  no  empirical  number  can  be  right.  The  engineer  is  the 
proponent  of  scientific  study  into  the  hours  in  which  maxi- 
mum productivity  can  be  obtained  and  maintained.  We 
need  these  studies  by  the  engineer  and  social  student  in 
every  industry,  for  hours  too  short  are  an  injury  to  the  rest 
of  us  in  that  they  impose  lower  standards  of  living  upon 
us;  and  hours  too  long  are  injurious  to  the  individual, 
thereby  the  race. 

The  Twelve-Hour  Day — The  President  recently  called  a 
meeting  of  the  leading  steel  manufacturers  of  the  country 
and  made  an  appeal  to  them  in  the  name  of  social  progress 
that  they  should  take  steps  to  abolish  the  twelve-hour  day 
which  now  remains  in  respect  to  about  fifteen  or  twenty 
per  cent  of  the  employees  in  that  industry.  For  competi- 
tive reasons  this  abolishment  needs  be  brought  about  co- 
incidently  in  the  whole  industry  and  the  President's  action 
gains  this  opportunity  for  united  action.  This  request  was 
based  solely  upon  social  grounds  and  indeed  the  social 
necessity  is  sufficient  justification  for  this  or  any  other 
step.  Many  employers  are  in  favor  of  it  and  I  trust  that 
this  great  step  will   be  quickly  brought  about.     I   do  not 


believe  it  is  possible  to  develop  proper  citizenship  or  proper 
family  life,  whether  men  work  twelve  hours  by  necessity 
or  by  preference.  And  I  think  you  will  agree  with  me  that 
90  per  cent  of  the  public  opinion  of  the  entire  country  is 
solidly  behind  the  President  in  his  expression  that  we  have 
now  reached  a  stage  of  social  conceptions  wherein  this 
anachronism  should  be  abandoned. 

Intermittent  Employment — The  industrial  losses  through 
unemployment  and  intermittent  employment  constitute  a 
problem  that  is  not  to  be  solved  by  any  formula.  It  must 
be  attacked  in  detail.  There  are  phases  of  our  seasonal 
employment  that  no  doubt  could  be  mitigated  by  more 
co-operation  in  industry.  There  is  one  feature  now  being 
given  consideration  in  many  directions  that  I  believe  is  of 
interest  and  promises  ultimate  results,  and  that  is  the 
accurate  study  by  civic  bodies  of  the  character  of  the  par- 
ticular industries  in  any  particular  center  in  the  endeavor 
to  discover  opportunity  for  integrating  industries  to  inter- 
mesh  with  each  other  in  reduction  of  seasonal  idleness. 
Every  city  in  the  United  States  would  be  well  advised  in 
the  interest  of  its  own  development  to  consider  its  indus- 
tries with  view  to  a  determination  of  what  industries  might 
be  introduced  that  would  take  up  the  slack  in  seasonal 
employment  of  their  already  existing  establishments. 

The  Busiyiess  Cycle  —  One  of  the  tremendous  wastes 
through  unemployment  is  due  to  the  fluctuation  of  the 
business  cycle.  We  are  constantly  reminded  by  some  of 
the  economists  and  business  men  that  this  is  inevitable; 
that  there  is  an  ebb  and  flow  in  the  demand  for  commodities 
and  services  that  cannot  from  the  nature  of  things  be 
legulated.  I  have  great  doubts  whether  there  is  a  real 
foundation  for  this  view.  Thirty  years  ago  our  business 
community  considered  that  a  cyclical  financial  panic  was 
inevitable.  We  know  now  that  we  have  cured  it  through 
a  Federal  Reserve  Banking  system.  We  know  also  that 
many  of  our  industries  are  themselves  finding  methods  for 
insuring  more  continuous  operation  of  their  plants  during 
these  ebbs  and  flows  of  demand.  At  the  present  moment  a 
committee  of  important  business  men  and  economists,  with 
the  co-operation  of  the  Department  of  Commerce,  are  en- 
gaged in  a  systematic  study  of  this  problem.  An  analysis 
of  the  business  cycle  quickly  brings  one  to  the  separation  of 
our  production  of  consumable  goods  from  the  construction 
of  our  plant  and  equipment,  that  is,  our  houses,  our  public 
utilities,  our  public  improvements,  our  public  works.  The 
ebb  and  flow  of  demand  for  consumable  goods  probably  in 
the  main  may  be  uncontrollable.  There  is  more  hope  that 
we  could  direct  certain  branches  of  our  construction  and 
equipment,  such  as  public  works,  the  greater  utilities,  in 
such  a  fashion  that  we  could  provide  the  finances  and  then 
delay  construction  until  periods  of  depression,  and  thereby 
shift  our  labor  from  consumable  goods  to  plant  and  equip- 
ment in  these  periods.  It  would  clip  the  top  from  booms 
and  the  depression  from  slumps. 

It  has  been  calculated  that  if  we  could  secure  a  delay  of 
such  equipment  to  the  amount  of  one-tenth  during  the 
period  of  normal  business  in  the  great  utilities  and  con- 
struction works  under  the  control  of  the  Government  that 
it  would  almost  plane  out  the  depression  in  employment. 
I  am  confident  that  there  is  a  solution  somewhere,  and  its 
working  out  will  be  one  of  the  greatest  blessings  yet  given 
to  our  economic  system — both  to  the  employer  and  the 
employee.  And  there  is  nothing  that  would  contribute  so 
much  to  the  contentment  and  the  advancement  of  our  people 
as  assurance  of  a  reasonable  economic  security. 


To  Assess  Water  Main  Costs  at  Hartford 
The  cost  of  water  main  extensions  at  Hartford,  Conn., 
is  to  be  assessed  against  abutting  property  owners  in 
accordance  with  an  ordinance  recently  adopted  by  the 
city  council.  The  assessment  is  to  be  based  directly 
upon  the  frontage  with  a  deduction  of  75  ft.  for  corner 
lots.  The  amount  assessed  shall  be  in  no  case  in  excess 
of  the  average  cost  to  the  Board  of  laying  6-in.  pipe 
during  the  preceding  calendar  year. 
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Making  Load  Tests  of  a  Tile  Wall  and 
Measuring  Floor  Deflections 

By  Edward  Godfrey 

structural  Enginter,  Pittsburgh,  Pa. 

IN  A  RECENT  investigation  of  a  building  where  con- 
centrated loads  were  placed  on  tile  walls  it  became 
necessary  to  ascertain  whether  or  not  the  provision  for 
distributing  the  load  into  the  wall  was  adequate.  The 
case  was  one  where  interior  tile  walls  were  used  as  bear- 
ing walls  carrying  concentrations  computed  to  be 
22,600  lb.  The  walls  were  13  in.  thick  and  12  ft.  high. 
The  method  of  distributing  the  concentrated  load  was 
by  building  brick  blocks  or  saddles  about  2  ft.  long,  as 
thick  as  the  wall  and  about  28  in.  high.  A  concentra- 
tion of  22,600  lb.  meant  a  load  of  about  380  lb.  per  sq.in. 
of  net  tile  area. 

It  was  considered  that  if  there  was  a  factor  of  safety 
of  four,  the  construction  would  be  accounted  safe. 
Hence  it  was  decided  to  apply  a  load  twice  as  great  as 
the  computed  concentrated  load,  on  an  area  of  wall 
half  as  large  as  the  base  of  the  brick  saddles. 

A  specially  designed  rigging,  used  to  hang  the  load 
from  the  wall,  proved  so  satisfactory  a  means  of  testing 
that  a  description  may  be  of  interest  to  engineers  in 
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FIG.  1.     HANGER  RIGGING  FOR  WALL  TEST 

general.  The  accompanying  sketch,  Fig.  1.  illustrates 
the  manner  in  which  the  load  was  applied,  and  the 
view,  Fig.  2,  shows  the  test  during  loading  and  at 
completion.  The  purpose  of  the  4  x  i-in.  steel  plate 
was  to  prevent  the  steel  beams,  if  they  should  rock, 
from  bearing  on  the  corner  of  the  12-in.  steel  plate, 
thus  creating  a  high  intensity  of  pressure  at  the  edge. 
The  bricks  which  constituted  the  loading  were  laid  in 
close  rows  on  edge  on  the  loading  platform,  symmetri- 
cally on  each  side  of  the  wall  (the  number  of  bricks  in 
the  layers  being  counted).  One  hundred  bricks  were 
weighed  to  ascertain  the  average  weight. 

The  eight  screw  jacks  under  the  platform  supported 
the  'oad  while  it  was  being  placed,  but  when  these  jacks 
were  released  the  entire  load  was  supported  by  the 
12-in.  steel  plate  on  top  of  the  wall.  The  channels  pass- 
ing through  the  wall  had  ample  clearance,  and  the  lO-in. 
I-beams  along  the  top  of  the  wall  were  free  at  the  ends, 
though  as  a  safeguard  wooden  blocks  were  placed  under 
them  so  that  in  case  the  wall  should  crush  the  beams 
could  fall  only  J  in.  or  tilt  to  this  amount.    To  prevent 


the  upper  beams  from  falling  if  the  wall  failed,  scaffold- 
ing was  built  to  catch  them. 

When  a  considerable  portion  of  the  load  was  placed, 
and  a  count  showed  a  balance,  the  jacks  were  released, 
causing  the  load  to  be  transferred  to  the  top  of  the  wall. 
This  was  repeated  a  number  of  times  so  as  to  catch  the 
capacity  load,  and  when  the  total  load  amounted  to 
47,174  lb.  it  was  considered  that  the  wall  had  been 
fairly  tested.  This  load  was  allowed  to  hang  on  the 
wall  for  several  minutes,  the  jacks  being  all  relea.sed 
for  that  time. 

The  tile  wall  tested  indicated  by  inspection  that  the 


FIG.  2.  LOAD  ON  WALL  SAFEGUARDED  BV  JACKS 

mortar  joints  were  good,  hence  no  apprehension  was 
felt  as  to  the  result  of  the  test. 

Floor  Defleciion  Gage — In  connection  with  the  same 
investigation  floor  tests  were  made.  In  these  tests  I  hit 
upon  a  method  of  mea.suring  deflections  which  gave 
very  satisfactory  results  and  retiuired  no  special  ap- 
paratus. 

The  deflection  at  the  middle  of  a  floor  space  tested 
was  measured  by  means  of  an  Ames  dial.  This  dial  was 
fastened  by  means  of  a  screw  on  an  upright  4  x  4-in. 
timber,  as  shown  in  Fig.  3.  The  movable  column  of  the 
dial  was  set  in  contact  with  the  ceiling  under  the  floor 
where  the  te.st  load  was  being  placed.  The  upright 
timber  was  braced  against  motion  all  ways,  and  a  ladder 
was  placed  where  access  could  be  had  to  the  dial  when 
it  was  desired  to  take  readings. 

There  was  only  one  Ames  dial  on  hand,  and  on  one 
occa.sion  it  was  desired  to  measure  the  deflection  over 
a  wide  door  opening  as  well  as  that  in  the  middle  of  the 
floor.  I  asked  the  contractor's  foreman  to  get  a  stick 
to  measure  the  ceiling  height,  so  that  we  could  rig  up  a 
scheme  to  measure  this  deflection  approximately.     He 
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brought  a  stick  that  was 
just  a  little  longer  than  the 
ceiling  height.  I  told  him 
that  was  just  what  I 
wanted,  and  that  we  would 
just  cut  that  stick  so  that 
it  would  have  a  little  bow, 
and  any  deflection  in  the 
ceiling  would  increase  that 
bow.  This  increase  could 
be  readily  measured  from 
the  floor,  and  by  a  simple 
calculation  the  vertical  de- 
flection could  be  found.  We, 
of  course,  had  the  door 
opening,  in  this  case,  across 
which  a  stick  was  nailed 
to  measure  the  middle  ordi- 
nate of  the  curve;  but  in  the  middle  of  a  floor  an  upright 
4  X  4-in.  timber  can  be  set  up  and  braced,  and  beside 
this  the  bowed  stick  can  be  placed. 

To  make  the  calculation  for  the  deflection  the  follow- 
ing formula  is  made  use  of:  Where  L  =  length  of  arc, 
C  ^^  length  of  chord,  and  D  =  middle  ordinate  of  arc, 

Difference  between  C  and  L  =  ^7=;  or  ^y  very  nearly. 

In  this  case  C  is  the  ceiling  height  and  L  is  the 
length  of  the  stick.  The  actual  value  of  the  diff'erence 
between  C  and  L  is  of  no  consequence,  but  the  difference 
between  the  initial  and  final  difference  is  the  deflection. 
If  d  and  d'  are  the  initial  and  final  readings  of  the 
middle  ordinate  of  the  curve,  in  inches,  the  deflection  D 
in  the  ceiling  is, 
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FIG.  3.  FLOOR  DEFLECTION 
MEASURED  BT  BENT  STRIP 
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It  will  be  readily  seen  that  the  smaller  the  value  of  d 
the  more  accurate  will  be  the  reading  of  the  deflection. 
If,  for  example,  the  ceiling  height  is  12  ft.  and  the 
initial  offset  of  the  curve  (rf)  is  1  in.  an  increase  in 
the  offset  of  J  in.  means  .005  in.  deflection. 

The  edge  of  the  upright  4x4  should  be  straight  and 
the  board  that  is  sprung  between  floor  and  ceiling 
should  be  uniform  in  section  and  quality.  The  bowed 
stick  should  not  be  heavy  enough  to  carry  any  appre- 
ciable floor  load.  A  piece  of  4  x  5  in.  was  used  in  this 
test. 


Development  of  Drainage  in  U.  S. 

According  to  recent  figures  of  the  Bureau  of  The 
Census,  there  were  on  January  1.  1920,  65,495,038  acres 
of  land  in  the  United  States  in  organized  drainage  en- 
terprises, either  operating  or  under  construction.  These 
figures  emphasize  the  extent  to  which  agricultural 
drainage  has  become  a  community  problem  in  this  coun- 
try. Practically  all  the  states  in  which  there  is  suffi- 
cient wet  land  to  justify  it  have  now  enacted  laws 
providing  under  certain  conditions  for  the  organization 
of  lands  into  drainage  districts.  These  laws  provide 
for  a  permanent  organization  which  is  endowed  with 
power  to  condemn  property  needed,  to  borrow  money 
and  issue  bonds,  to  assess  and  collect  drainage  taxes,  to 
construct  whatever  improvements  are  necessary  to 
accomplish  the  drainage  of  the  district,  and  in  short  to 
perform  any  and  all  acts  required  for  the  successful 
carrying  out  of  the  project. 


The  California  Pipe  Method  of 
Water  Measurement 

By  Blake  R.  Vanleer 

Assistant  Professor  ot  ileohaniral   Kngineering,  Unlver.sity  of 
California,   Berk.ley,  Cal. 

THERE  is  need  for  a  method  of  measuring  water 
which  the  man  on  the  job  can  use  with  the  ordinary 
tools  at  his  disposal.  The  method  described  below  offers 
a  solution  to  this  problem  for  the  irrigation  farmer, 
the  man  operating  dredge  pumps  and  many  others  where 
the  discharge  of  the  water  is  not  submerged  or  under 
pressure. 

The  necessary  apparatus  consists  of:  a  tee  fsame  size 
as  the  discharge  pipe) ;  nipples ;  a  spirit  level ;  a  2-ft. 
carpenter's  rule. 

Principles — The  "California  pipe  method  of  water 
measurement"  is  based  upon  the  principle  that  if  water 
is  delivered  to  a  short  pipe  nipple  with  a  zero  or  at 
least  a  very  small  velocity  head,  then  for  the  same  size 
pipe  and  the  same  quantity,  the  depth  of  water  in  the 
pipe  will  always  be  the  same. 

Apparatus  similar  to  that  shown  in  Fig.  1  was  set 
up  in  the  Hydraulic  Laboratory  of  the  University  of 


9 


rt 


Dischcifye  n^te 


it 


X 


FIG.  1.    CALIFORNIA  PIPE 
METHOD   OF   MEASURING 

WATER 
Observations  are  made  for 
u,  the  distance  between  the 
lower  top  inner  surface  of 
the  pipe  and  the  surface  of 
tlie  water  at  the  pipe  exit. 
Either  one  of  the  two  dia- 
grams or  else  the  table  may 
be  used  for  finding  discharge. 


California  and  the  following  general  formula  was 
derived,  Q  =  K  (D  —  a)i-88.  (See  "Report  on  the  Meas- 
urement of  Water  Discharged  from  a  Short  Horizontal 
Pipe,"  a  thesis  by  Ejnar  Smith  and  Clarence  A.  Pollard, 
submitted  in  partial  satisfaction  of  the  requirements 
for  the  degree  of  B.  S.  in  Mechanical  Engineering  at 
the  University  of  California,  May,  1921.)    In  this  formula 

Q  =  The  quantity  in  second-feet. 

K  =  A  constant  depending  upon  the  diameter  of  the 

pipe,  in  this  general  case,  K  = 
(0.0116  -f  0.00787D). 
D  ■=  The  diameter  of  the  pipe  in  inches. 
a    =^  The  distance  in  inches  from  the  upper  inside 

surface    of    the   pipe   to    the   surface   of   the 

flowing  water  measured  in  the  plane  of  the 

discharge  end  of  the  pipe. 

The  formula  has  been  checked  by  experimentation 
with  pipe  up  to  6  in.  in  diameter  and  has  been  found  to 
be  quite  accurate.  The  error  was  at  all  times  less  than 
5  per  cent. 

Operation — The  apparatus  is  set  up  as  shown  in 
Fig.  1.  The  length  of  the  discharge  nipple  should  be 
at  least  six  times  the  r  iameter  of  the  pipe.  The  exact 
length  is  immaterial  so  long  as  the  nipple  is  not  so  short 
as  to  make  the  measurement  of  the  distance,  a,  very 
difficult  and  hence  inaccurate.    The  nipple,  A^,  may  have 
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CALCULATED  VALVES  FOR  CALIFORNIA  PIPE  METHOD  OF  WATER  MEASUREMENT 

n 

Pipe 

Uist.  from 

Upper  EdKO, 

In 

D-A 

K 
0  01164- 

„     0 

Quantity, 

D                             n 
Pipe             Dist.  from 

/)-.! 

K 
0  0116+ 

Quantity, 

Diameter, 

0.00787./ 

Sec.-Ft. 

Diameter,      Upper  Edge, 

In. 

0.00787rf 

Sec.-Ft. 

In.                    In. 

Nominal 

3 

2  75 

0   318 

0.0352 

0.014 

5.00 

3.07! 

0  610 

Actual 

3.068 

2.50 

0.568 

4.75 

3.321 

0   715 

2  25 

0  818 

0.026 

4.50 

3  571 

0  810 

1    068 

0  040 

4.25 

3  821 

0  930 

1    318 

0  055 

4.00 

4  071 

1   03 

1    568 

0  076 

3.75 

4.321 

1    16 

1    818 

0  099 

3.50 

4   571 

1   27 

2.068 

0   128 

3.25 

4,821 

1   42 

0  75 

2   318 

0   158 

3.00 

5  071 

1.55 

0  50 

2.568 

0.193 

2.75 

5  321 

1.71 

0.25 

2  818 

0  231 

2.50 

5   571 

1.85 

Nominal 

4 

3  75 

0  276 

0.0432 

2.25 

5.821 

2.02 

Actual 

4.026 

3  50 

0   526 

0.0124 

2  00 

6  071 

2.17 

3  25 

0   776 

0,0253 

1    75 

6  321 

2.37 

3.00 

1    026 

0  0436 

1.50 

6   571 

2.52 

2  75 

1    276 

0  0651 

1    25 

6   821 

2.72 

2  50 

1.526 

0  093 

1.00 

7  071 

2.90 

2  25 

1.776 

0   123 

0  75 

7  321 

3.08 

2  00 

2  026 

0   156 

0.50 

7  571 

3.30 

1    75 

2,276 

0   194 

0.25 

7  821 

3.50 

1.50 

2.526 

0  238 

Nominal 

10                       9.75 

0  27 

0.0904 

F-S-- 

1    25 

2  776 

0  285 

.Actual 

10.02                 9  50 

0    52 

0.0264 

1    00 

3  026 

0   333 

9  25 

0   77 

0   0553 

0   75 

3  276 

0   388 

9  00 

1    02 

0   094 

0  30 

3  526 

0   441 

8  75 

1    27 

0    140 

0   25 

3  776 

0  498 

8.50 

1    52 

0    162 

Nominal 

6 

5  75 

0   25  J 

0  0588 

B.25 

1    77 

0.216 

Actual 

6.065 

5   50 

0  50 

0   0161 

8.00 

2   02 

0.0904 

0  339 

5   25 

0  75 

0   0342 

7.75 

2  27 

0.420 

5.00 

1   00 

0   0588 

7.50 

2  52 

0   512 

4  75 

1    25 

0  090 

7.25 

2  77 

0.609 

4   50 

1    50 

126 

7.00 

3  02 

0  722 

4  25 

I    75 

168 

6.75 

3  27 

0  88 

4   00 

2  00 

0   208 

6.50 

3  52 

0.96 

3  75 

2.25 

0  270 

6.25 

3   77 

1.08 

3  50 

2  50 

0   330 

6.00 

4  02 

1.22 

3  25 

2  75 

0   392 

5  75 

4   27 

1.37 

3  00 

3.00 

0  463 

5  50 

4   52 

1    54 

2  75 

3  25 

0   540 

5  25 

4  77 

1    69 

2   50 

3.50 

0  620 

5  00 

5  02 

1   87 

2  25 

3  75 

0   701 

4   75 

5   27 

2.04 

2  00 

4  00 

0   793 

4   50 

5   52 

0.0904 

2  25 

1    75 

4   25 

0   879 

4   25 

5   77 

2  43 

1    50 

4  50 

0   987 

4  00 

6   02 

2.64 

1    25 

4  75 

1    082 

3   75 

6  27 

2.88 

1    00 

5.00 

1    183 

3.50 

6  52 

3.10 

0   75 

5  25 

1    283 

3.25 

6  77 

3  32 

0   50 

5  50 

1    38S 

3.00 

7  02 

3.58 

0   25 

5  75 

1    494 

2  75 

7  27 

3.79 

Nominal 

8 

7   75 

0   321 

00.0751 

2.50 

7  52 

4.08 

Actual 

6.07! 

7   50 

0   571 

0   0252 

2  25 

7  77 

4.32 

7   25 

0  821 

0   0505 

2.00 

a  02 

4.59 

7  00 

1   071 

0  083 

1.75 

8  27 

4.87 

6   75 

1    321 

0    124 

1.50 

8  52 

5.17 

6   50 

1    571 

0   173 

1    25 

8   77 

5.41 

6   25 

1.821 

0  225 

1.00 

9.02 

5  74 

6.00 

2.071 

0   290 

0  75 

9  27 

6  04 

5   75 

2.321 

0   36! 

0  50 

9  52 

6   45 

5.50 

2.571 

0  434 

0.25 

9.77 

6.68 

5.25 

2.821 

0.522 
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FIG.   2.     LOGARITHMIC   DIAGRAiM  FOR  VOLUME  OV  FLOW 
Based  on  0    =    if    (D  —  «)>»».      Use  left-hand  scale  with 
the  solid  lines  and  right-hand  with  dotted. 


a  in  Inohes 

FIG.  3.     DIAGRAM  FOR  VOLUME  OF  FLOW 
I  Jiiantities  for  values  of  a  instead  of  D  —  o  plotted  on  ordi 
iiary  cross-section  paper. 
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any  convenient  length.  Its  purpose  is  to  allow  the  water 
to  approach  the  discharge  nipple  with  a  very  small 
velocity  of  approach  and  as  little  turbulent  flow  as  pos- 
sible The  tee  is  used  not  only  to  turn  the  direction 
of  the  water  but  also  to  allow  free  access  of  air  into 
the  discharge  nipple.  The  discharge  nipple  must  be 
level  and  horizontal  and  under  no  circumstances  must 
it  be  permitted  to  run  full  of  water,  as  the  formula  does 
not  hold  for  this  condition  for  obvious  reasons. 

After  the  water  flowing  through  the  apparatus  has 
become  steady  the  distance,  a,  may  be  measured  with 
any  ordinary  rule.  Substitution  may  then  be  made  in 
the  general  "formula  and  the  quantity  in  second-feet  will 
be  given.  The  distance  a  should  be  measured  as  accu- 
rately as  possible,  but  on  most  work  the  nearest  ii-'m. 
will  be  sufficiently  accurate. 

This  apparently  has  not  simplified  the  problem 
very  much  because  substitution  in  the  formula 
Q  =  K  (D  —  a)i*8  involves  not  only  a  knowledge  of 
the  formula  but  also  the  ability  to  use  logarithms, 
which  necessitates  either  a  slide  rule  or  a  table  of 
logarithms.  This  will  not  help  the  man  on  the  job. 
So,  for  his  benefit  Fig.  2  has  been  prepared.  This 
shows  D-a  plotted  as  abscissae  on  logarithmic  paper 
against  Q,  quantity  in  second-feet  as  ordinates.  The 
method  of  use  of  these  cui-ves  is  obvious. 

For  those,  however,  who  are  not  accustomed  to  the 
use  of  logarithmic  paper  Fig.  3  has  been  prepared. 
These  curves  give  the  relation  between  the  distance  a 
and  the  quantity  Q,  in  second-feet.  For  those  who  do 
not  like  to  use  charts  the  accompanying  table  has  been 
prepared. 

Zoning  Ordinance  Adopted 
by  St.  Paul,  Minn. 

By  George  H.  Herold 

City    Plan   Engineer,   St.    Paul.   Minn. 

THE  zoning  ordinance  adopted  by  the  city  council 
of  St.  Paul.  Minn..  July  7,  provides  for  six  use 
districts  and  four  height  districts,  with  area  require- 
ments made  to  conform  with  the  use  districts  and  all 
shown  on  one  zoning  map.  The  ordinance  was  prepared 
by  the  City  Planning  Board,  with  E.  H.  Bennett  and 
W.  E.  Parsons,  Chicago,  as  consultants  and  the  writer 
as  city  planning  engineer. 

There  are  three  residence  districts — A,  B,  and  C — a 
commercial,  a  light  industry  and  a  heavy  industry  dis- 
trict. The  material  difference  between  A  and  B  residence 
districts  is  that  the  area  required  per  family  is  greater  in 
the  A  than  in  the  B  district.  Apartment  houses  are  not 
permitted  in  either  A  or  B  residence  districts,  but  are 
permitted  in  the  C  district.  There  are  special  provi- 
sions in  the  ordinance  relating  to  (1)  the  grouping  of 
institutional  buildings  in  order  to  preserve  the  residen- 
tial character  in  the  A  and  B  residence  districts;  (2) 
the  construction  of  public  garages,  which  are  not  per- 
mitted in  the  A,  B  and  C  districts;  (3)  the  establish- 
ment of  setback  lines  in  the  residential  districts  and 
(4)  the  requiring  of  stores  to  take  the  same  setback 
as  the  residence  where  they  are  permitted  at  certain 
corners  in  the  residential  areas. 

There  are  four  height  districts:  40.  75,  100,  and  150 
ft.  The  original  ordinance  called  for  a  height  limit  of 
120  ft.  in  the  downtown  business  district  but  this  was 
amended  to  150  ft.  by  the  council.  There  are  provi- 
sions for  increasing  the  height  in  each  district  for  each 


foot  the  building  is  set  back,  as  follows:  In  the  40-ft. 
district,  1  ft.;  75-ft.  district,  2i  ft.;  100-ft.  district, 
3:\  ft.;  150-ft.  district,  4  ft. 

The  zoning  ordinance  was  authorized  by  the  State 
Legislature,  Chap.  217,  Session  Laws  of  1921.  It  pro- 
vides for  zoning  under  the  police  power.  A  Board  of 
Zoning  is  established,  consisting  of  five  members  of 
the  City  Planning  Board  and  the  city  architect.  Pro- 
visions are  made  for  amending  the  ordinance  upon  peti- 
tion of  50  per  cent  of  the  owners  of  the  frontage  after 
review  by  the  Board  of  Zoning  and  approval  by  a 
two-thirds  majority  of  the  City  Council. 

The  field  work  on  the  zoning  ordinance  began  in 
May,  1921,  and  the  ordinance  was  presented  to  the  City 
Council  on  April  26.  A  complete  field  survey  was  made 
to  determine  the  use  of  every  piece  of  property  in  the 
city,  and  these  uses  were  noted  by  symbols  on  a  new 
map  of  the  city  prepared  by  the  City  Planning  Board 
on  the  scale  of  500  ft.  to  1  in.  Setbacks,  height  of 
building,  etc.,  were  also  determined  by  the  survey. 
Upon  this  was  built  up  the  zoning  map. 

No  public  hearings  were  held  on  the  ordinance  before 
its  introduction  in  the  council,  but  considerable  pub- 
licity work  was  done  by  presenting  the  general  prin- 
ciples of  zoning  to  all  clubs  and  civic  organizations  and 
through  the  newspapers,  and  in  some  cases  exhibiting 
the  tentative  zone  plan.  All  newspapers  of  the  city 
backed  the  zoning  ordinance  and  the  City  Planning 
Board. 

The  ordinance  required  four  readings  before  the 
Council,  and  on  these  dates,  which  were  published,  a 
few  objectors  appeared.  It  was  the  viewpoint  of  the 
City  Planning  Board  and  of  the  Council  that  public 
hearings  would  develop  individual  opposition  only,  and 
that  as  a  zoning  ordinance  was  for  the  good  of  the  greater 
number  and  being  done  under  the  police  power  that 
individual  objectors  should  not  influence  the  plan.  Ample 
provision,  however,  was  made  in  the  ordinance  to  permit 
those  who  felt  aggrieved  to  present  evidence  and  peti- 
tions to  have  the  ordinance  amended  after  its  passage. 
At  the  third  reading  (May  23),  the  St.  Paul  Real 
Estate  Board  asked  for  six  months'  time  to  study  the 
ordinance,  but  only  30  days  were  granted.  On  June  30, 
the  Real  Estate  Board  recommended  that  all  car  lines 
be  zoned  for  business  and  suggested  some  small  change.s 
in  boundary  lines  and  an  increase  in  the  area  in  which 
apartments  might  be  built  and  business  be  admitted. 
After  considerable  argument  over  throwing  residential 
areas  along  car  lines  into  a  business  district,  this 
recommendation  was  incorporated  in  the  ordinance  the 
day  it  was  submitted. 

St.  Paul  has  a  population  of  240,000  and  an  area  of 
55.4  sq.  miles.  It  has  no  tenement  districts.  The  most 
congested  area,  one-quarter  square  mile  in  the  old 
residential  district  to  the  west  of  the  state  capitol 
building,  has  a  population  of  only  40,000  per  square 
mile.  The  existing  area  for  each  purpose  and  the  cor- 
responding area  as  zoned  is  shown  in  the  following 
table: 

Present  Areas       Zoned  Areas 
Square  Miles         Square  Miles 

Kosidcntial    17.20  SIO-S 

Husino.s.s     0.90  1.78 

IniUistrliil  and  railroad  land 3.80  12.10 

Mi.sfollaneous,   parks,   cemeteries,   rivers, 

lakes,   etc 6.42  6.62 

Vacant    27.08  Unassigned  3.85 

55.40  55.40 
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Mixer  Performance  on  Illinois 
Road  Work  in  1921 

Few  Mixers  Work  Over  One  Hundred  Days 

Central  Proportioning  Plants  Predominate 
— Double  Shifts  Prove  Efficient 

ONLY  five  contractors  laid  pavement  on  more  than 
100  days  in  building  concrete  road  in  Illinois  in 
1921.  The  maximum  number  of  days  on  which  any 
mixer  worked  was  127.  A  total  of  102  mixers  were 
operated  and  every  day  was  counted  on  which  the  mixer 
worked  any  considerable  portion  of  the  time.  Of  the 
102  mixers,  20  were  operated  with  central  proportion- 
ing plants  and  industrial  railway  delivery;  34  were 
operated  with  central  proportioning  and  truck  delivery; 
28  were  operated  with  material  strung  along  the  sub- 
grade;  8  were  operated  from  large  storage  piles  at  in- 
tei-vals  along  the  road,  and  12  were  central  mixing 


ROAD  WORK  AT  NIGHT  IN  ILLINOIS 

plants,  with  wet-batch  delivery  by  trucks.    Altogether 
111  contractors  had  paving  contracts  during  the  year. 

An  output  comparison  of  the  five  general  types  of 
plant  gives  the  figures  in  Table  I. 


TABLE  I. 

Number    Days 

Tj-pe  of  Plant                                     Outfits  Worked 

Industrial  Ry,  central  proportioning.    ..             42  1,478 

Truck,  central  proportioning 51  1,731 

Truck,  central  mixjng 18  623 

Truck,  large  storage  piles 10  350 

Stock  piles  along  subgrade 20  521 


Total 
Footage 

Av.  Ft, 
Per  Day 

623,403 
581,345 
237,059 
128,306 
128,662 

421   8 
335  9 
380  5 
366  6 
246  9 

Comparison  only  in  a  very  broad  way  is  safe.  As 
might  be  expected  the  wheelbarrow  gangs  charging 
from  stock  piles  strung  along  the  subgrade  show  the 
smallest  output.  The  output  of  the  industrial  railway 
plants  averages  higher  than  that  obtained  by  any  of 
the  methods  employing  truck  haulage.  The  significant 
part  is  that  the  average  daily  output  per  outfit  for  all 
methods  was  361  ft.  per  day  worked,  of  7-8-7-in.  pave- 
ment 18  ft.  wide. 

A  record  of  the  outputs  of  68  contractors  based  on 
the  sizes  of  mixers  used  is  given  in  Table  II.  Obviously 
some  of  the  records  in  this  table  are  abnormal  because 
of  the  short  runs  or  an  output  for  some  reason  very 
much  smaller  than  there  is  a  right  to  expect  under 
ordinary  conditions.  The  number  of  these  abnormal 
records,  however,  is  not  large  enough  seriously  to  aflfect 
the  comparative  daily  averages  which  are  set  forth 
in  Table  II. 


TABLE  II 

Total 

Total 

Size  of  Batch 

Days 

Footage 

Two-bag 

176 

28,757 

Three-bag 

265 

69,224 

Four-bag 

3,559 

1,233.766 

Six-bag 

256 

95,450 

Eight-bag 

428 

191,198 

Feet 
per 

Day 
163 
261 
347 
372 
446 


In  examining  all  the  figures  in  and  derived  from 
Table  III  the  fact  must  be  kept  in  mind  that  the  mixers 
include  those  at  central  mixing  plants  and  others  at 
portable  plants  as  well  as  mobile  paving  mixers.  Some 
large  daily  and  weekly  yardages  were  recorded.  On 
June  16,  W.  F.  Smith,  working  a  single  shift  laid  1,434 
ft.,  or  2,549  sq.yd.  and  in  the  week  Aug.  15-20,  Jansen 
&  Schaefer,  working  double  shift  'laid  5,985  ft  or 
10,650  sq.yd. 

Double  shifts  were  worked  by  a  number  of  contrac- 
tors and  about  0.8  times  the  footage  of  the  day  shift 
was   secured.     As   fewer  men   were   employed   on   the 


TABLE    III— A\'ERAGE    DAILY    OITPUT 
MIXERS  FOR  1921 


Contractor 

Cole  &  Fauber     .... 
Miller  &  Comstock     . . 
A.  C.  Loomis 
F.  T.  Williams 
E.  C.  Trowbridge 
Day  Labor     . . 

Albert  Fahrig     . .    . 

R.  H.  Rhoades      

.Str.  Cotton  Co 

Chicago  Heights  Coal  Co. . 
J.  .1.  Dunnegan 
Keokuk  Q,  &  Const.  Co. 
Sfockcr  Gravel  Co. 
Powell  &  Gauen 


Two-Bag  Batch 


OF    DIFFERENT    SIZE 

Feet       Average 
Com-         Feet 
Days      pleted    Per  Day 


Three-Bag  Batch 


H.  F.  Conway 

■Tansen  &  Schaefer 

Cameron,  Joyce  &  Co. ,    .   . 
Arnold  &  Co. 

J.W.Etchison 

Jos.  Kesl  &  Sons 

Miller  &  Comstock. . 

Fred  C.  Nelson 

Federal  Paving  Co.:\  . .  * 

W.  A.  Jaicks : 

Vermilion  Co.  Board 

C.W.Clark ■.;; 

Barnes  &  Verhey 
R.  P   Devine     . 
C.  L.  Porter     ... 
Hans.  Jensen.  . 
ni.  Hydraulic  Co 

B.  F.  Walters      . 
St.  Clair  County 
J.  A.  Shockley 
Eclipse  Const.  Co 
W.  A.  Black 

S.  A.  Cunningham 
Henry  Horst 
Jas.  Black  Mas. . 
H.H.Hall  Const.  Co. 

C.  E.  Carson 

C.  J.  Moritz 

A.  J.  Parrish     .... 
Force  Account 
J.  J.  Dunnegan 
W.  D.  Lonergan 

Warner  Const .  Co 

Trompoter  &  .Sons 
Rockford  Const.  Co. 
Milburn  Bros. 
Farmer  &  I-aing 
H,  Pfizenmayer  .    . 

Hug.  Lumber  &  Const.  Co.. 
Shanks  &  Gannon,  , 
C.  E.  Gicrtz  &  Sons     . 
Van.  1).  &  Baumberger 
Hedges  Const .  Co.      . 

N   n.  Ridge      

John  Harrow    

M.  Hayes  &  Sons      ... 

Macon  Co.  Board 

Paschen  Bros 


Four-Bag  Batch 


34 

32 
2 
56 
14 
38 

34 
25 
79 
21 
29 
4 
54 
19 

345 
149 
173 
60 
100 

38 

20 

50 

181 

181 

140 

57 

53 

15 

23 

22 

45 

34 

76 

19 

61 

17 

27 

15 

252 

HI 

63 

82 

168 

125 

108 

31 

30 

75 

26 

91 

II 

20 

119 

16 

49 

6 
30 
32 
24 
63 
58 
30 


9,237 
3.178 
265 
10,336 
1,063 
4,679 

6,936 
6,960 

18,212 

7.779 

9,800 

323 

15,137 
4,067 

147,135 

82,032 

52,241 

20,117 

37,251 

15,067 

8,501 

33.257 

56,545 

57.589 

50,576 

15,658 

18,228 

8.248 

7.427 

3,723 

6,158 

6,100 

15,665 

7,603 

16.579 

5,100 

3,226 

4,921 

106,314 

46,801 

21,280 

36,652 

87,638 

41,278 

49,642 

133,325 

6.843 

18,903 

7,627 

36,959 

1.742 

4,400 

51,152 

5,898 

17,137 

1.119 

8,698 

8,534 

5,280 

28,700 

27.496 

11,401 


Jas.  Black 

McCall  Const.  Co.. 
Force  Account .  . . . 


Six-Bag  Batch 


78  35,775 

88  26.817 

90  32,858 

Eight-Bnii  Batch 

W.F.Smith 76  38,816 

J.O.Hovworth 184  80,709 

Powers  &  Tbompeon 168  71.673 


271 
100 
132 
184 
75 
123 

204 
278 
230 
370 
337 
80 
280 
214 

411 
550 
303 
334 
373 
396 
425 
554 
312 
318 
361 
274 
343 
549 
322 
169 
136 
179 
206 
400 
271 
300 
119 
328 
421 
357 
337 
446 
521 
330 
459 
429 
228 
252 
293 
406 
158 
220 
429 
368 
349 
186 
289 
266 
220 
455 
470 
380 

458 
304 
365 


510 
438 
426 
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night  shift  it  was  figured  as  nearly  100  per  cent  effi- 
cient compared  with  the  day  shift.  On  some  operations 
Delco  lighting  outfits  were  used  and  on  others  carbide 
lights.  A  night  photograph  taken  by  F.  L.  Dunavaii 
and  reproduced  here  shows  a  carbide-light  operation  by 
R.  F.  Conway  Co..  Chicago.  This  contractor  used  a 
No.  21  mixer  charged  with  proportioned  batches  de- 
livered in  light  trucks.  The  fine  grading  and  the  form 
setting  for  the  night  work  was  done  during  the  day 
shift,  as  satisfactory  work  could  not  easily  be  secured 
by  artificial  light.  Carbide  flood  lights  were  usexl. 
placed  about  20  ft.  apart  and  carried  ahead  as  the 
work  progressed.  .         . 

On  this  operation  the  surface  secured  at  night  is 
stated  to  be  just  as  perfect  as  that  secured  on  the  day 
shift.  In  fact  variations  in  surface  were  emphasized  by 
the  artificial  light  and  were  more  easily  discerned  and 
corrected.  The  greatest  difficulty  was  with  stone 
pockets  as  the  water  filled  these  and  gave  the  appear- 
ance of  a  perfect  surface.  Less  care,  however,  was 
required  at  night  to  keep  the  surface  from  drying  too 
rapidly. 

New  Studies  of  Stress  Distribution 
in  Irregular  Members 

By  George  Paaswell 

Construction  Engineer,  New  York  City 

SOME  illuminating  data  on  the  complex  stress  dis- 
tributions occurring  in  irregular-shaped  members 
are  contained  in  a  report  of  a  committee  of  the  British 
Association  presented  at  the  annual  meeting  of  the 
association  last  September  and  just  published.  Engineers 
already  have  available  a  vast  fund  of  information  on 
the  elementary  stress  distributions  in  structural  units 
of  simple  form,  but  little  that  is  effective  has  been  done 
on  the  more  complex  distributions  of  stresses  in  odd- 
shaped  members.  However,  research  has  received  a 
powerful  impetus  through  the  introduction  of  the  meth- 
ods of  photo-elasticity:  study  of  the  polarization  of 
light  transmitted  through  a  stressed  transparent  mem- 
ber. Celluloid  behaves  very  much  like  steel  under  stress, 
and  is  transparent,  making  an  ideal  material  for  the 
test.  Some  of  the  work  reported  by  the  committee 
deals  with  tests  of  this  kind.  Prof.  Coker,  chairman 
of  the  committee,  has  been  working  in  this  field  for 
some  years,  and  earlier  results  of  his  investigations 
were  published  in  the  General  Electric  Review,  Vol. 
XXIII,  p.  870. 

Engineers  have  long  recognized  that  cracks,  notches, 
holes,  and  the  like  in  a  member  produce  local  weakness 
exceeding  the  reduction  of  section.  Of  the  nine  papers 
included  in  the  committee  report,  three  treat  of  the 
observed  effect  of  notches  and  holes. 

Effect  of  Nntrhea  and  Ifnics — At  a  discontinuity,  say 
a  notch  or  a  re-entrant  angle  in  a  simple  tension  member, 
stress  concentrates  at  an  alarming  rate.  If  the  ma- 
terial is  ductile,  as  soft  steel,  the  concentrations  are 
ironed  out  by  the  time  failure  is  reached,  so  that 
rupture  generally  takes  place  at  the  weakest  section  of 
the  member  in  accordance  v/ith  ordinary  calculation. 
But  in  l)rittle  material  the  stress  concentrations  persist 
until  failure  occurs  at  the  discontinuity.  In  a  short  speci- 
men the  complex  stress  distribution  extends  throughout 
the  entire  member  and  it  may  happen  that  no  cross- 
section   of   a   tension    member   exhibits   pure   tension. 


Under  these  conditions  it  appears  to  be  possible  that 
great  irregularity  of  stress  distribution  may  exist  in 
a  composite  structural  section,  due  to  the  method  of 
assembling  the  elements  or  due  to  variations  in  the 
modulus  of  elasticity.  Notch  effects  are  particularly 
marked  with  relation  to  impact,  when  the  stress  con- 
centration depends  upon  the  sharpness  of  the  fillet  in 
the  notch ;  stresses  as  high  as  six  times  the  mean  have 
been  noticed  when  the  fillet  radius  was  very  small. 
It  follows  that  low  working  values  must  be  used  in 
designing  parts  with  such  notches  subjected  to  impact 
in  service. 

Bearing  on  the  justifiability  of  comparing  celluloid 
and  steel,  one  of  the  papers  deals  with  the  theory  of 
stresses  in  a  flat  member  (in  a  plane).  If  one  or  more 
holes  exist  in  such  a  plate,  the  stress  formulas  contain 
the  elastic  constants,  while  in  a  plate  without  holes  the 
ela.stic  constants  disappear  from  the  formulas.  How- 
ever, it  is  now  shown  by  the  committee  report  that 
the  elastic  constants  play  only  a  minor  part  in  the 
formulas  applicable  to  plates  with  holes,  so  that  for 
practical  purposes  the  constants  may  be  neglected.  Thus, 
the  difference  of  elastic  constants  in  different  materials 
does  not  affect  the  results,  and  a  study  of  stresses  in  a 
celluloid  model  is  therefore  applicable  to  materials  other 
than  steel. 

Effect  of  Surface  Flaws — In  the  fourth  paper  it  is 
pointed  out  that  while  theory  indicates  high  stress 
concentrations  due  to  minute  surface  imperfections 
(such  as  small  scratches)  actual  tests  do  not  show 
them.  Apparently  the  surface  imperfection  must  bear 
a  comparable  ratio  to  the  overall  dimension  of  the 
member;  minute  flaws  do  not  produce  structural  weak- 
ness, while  large  flaws  produce  the  weakness  that  theory 
indicates.  It  is  observed  by  the  committee  that  minute 
surface  flaws  may  lack  apparent  effect  because  the 
material  already  has  unobserved  flaws  which  reduce  the 
ideal  strength.  Experiments  were  made  on  a  glass 
model  that  normally  gave  a  tensile  strength  of  25,000 
lb.  per  square  inch,  and  it  was  found  that  by  treating 
the  material  so  as  to  remove  all  possible  flaws  a  strength 
as  high  as  900,000  lb.  per  square  inch  could  be  de- 
veloped. Taking  a  "perfect"  specimen  so  produced,  and 
giving  it  a  light  finger  tap,  thereby  producing  a  flaw 
so  small  as  to  be  unobservable  even  under  250  magni- 
fication, the  effective  strength  was  reduced  to  one- 
eighth  that  of  the  "perfect"  specimen. 

Distribution  of  Stress  in  a  Flanged  Pipe — One  of  the 
papers  deals  with  stresses  in  a  flanged  pipe,  and  by 
applications  of  differential  equations  a  practical  solution 
of  this  diflicult  problem  is  effected.  It  may  be  of  inter- 
est to  follow  the  solution.  If  the  mean  loading  on  a 
small  piece  of  pipe  is  taken  as  2V,  then  the  flexure 
formula  gives 

d'z 


EI 


dx' 


where  z  is  the  deflection  or  radial  displacement.  The 
mean  load  iv  is  the  resultant  of  the  internal  pressure 
on  the  pipe  and  the  component  of  the  circumferential 
stress  q.  If  E  is  the  modulus  of  elasticity,  7n  Poisson's 
ratio,  /  the  longitudinal  stress  in  the  shell,  and  R  the 
radius  of  the  pipe,  then 

q  =  Ez  R  +  f  'm 
which    after    simple    reduction    gives    the    differential 
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equation 


+  An'z  =  V 


where  n  and  h  ai-e  constants  of  the  pipe.  The  effect  of 
the  flange  is  then  taken  into  account,  and  the  resulting 
expression  for  displacement  is  shown  to  agree  very 
closely  with  test  results.  It  should  be  possible  to  apply 
the  theory  as  outlined  to  the  study  of  flatiged  penstocks, 
tunnel  sections,  and  the  like. 

Repeated  Bending  and  Torsion — Experiments  on  the 
effect  of  cyclic  or  repeated  simultaneous  bending  and 
torsion  are  reported.  It  is  interesting  to  note  that  when 
a  run  of  bending  cycles  was  made  alone,  and  then  cyclic 


Sweetwater  Dam  Siphon  Spillways 
Function  for  First  Time 

One  Pair  of  Tubes  Operates  Independently,  Though 

Two  Adjoining  Pairs  Are  Only  0.1  and 

0.2  Ft.  Higher,  Respectively 

SIX  SIPHON  spillway  tubes  built  in  the  Sweetwater 
Dam  near  San  Diego,  Cal.,  at  the  time  of  its  recon- 
struction and  extension  in  1916  had  not  been  required 
to  function  up  to  the  first  of  this  year.  On  Jan.  4, 
1922,  neglect  on  the  part  of  the  keeper  to  remove  suffi- 
cient  stop  planks  from   the   side-lip  spillway   on   the 


TWO   SIPHON  TUBES    IN   OPERATION   ON    SWEETWATER  D..\M 
The   pair   dischargine   are    operating   at   about    onc-tcnth  estimated   capacity   while   the   adjoining   tubes,   only   0.1    ft. 

and  ft.  2  ft.  higher,  respectively,  remain  inactive. 


torsion  was  added,  the  maximum  strains  decreased: 
vice  versa,  when  the  torsion  cycles  were  run  first  and 
the  bending  was  then  added,  the  deformation  also 
dropped.  While  the  experimenters  offer  no  explanation, 
it  would  seem  that  hysteresis,  or  lagging  behind  of 
the  deformation,  might  account  for  most  of  this  result- 
ing drop. 

Papers  on  high-speed  discs  (turbine  discs),  stability 
of  rotating  shafts  with  end  twist  and  thrust,  and 
stresses  in  eccentrically  bored  pipe,  are  also  included 
in  the  report.  These  investigations  contain  painstaking 
mathematical  analysis,  which,  it  is  gratifying  to  note, 
results  in  workable  formulas. 

Admittedly,  the  design  of  details  is  the  weak  element 
of  present-day  practice  in  stress  analysis.  Such  analysis 
as  the  present  report  contains  offers  hope  that  the 
design  of  details  may  be  improved.  Evidently  a  promis- 
ing liaison  exists  between  scientific  investigators  and 
the  engineering  profession  in  Great  Britain;  one  hopes 
that  such  co-operation  may  be  encouraged  in  this 
country. 


opposite  end  of  the  dam  resulted  in  raising  the  reser- 
voir level  to  El.  89.86,  whereupon  the  lowest  pair  of 
siphon  tubes  began  to  function.  This  afforded  an  op- 
portunit.v  to  observe  the  operation  of  the  siphons  and 
the  sensitiveness  of  the  automatic  control  is  reported 
to  be  gratifying.  The  siphon  spillways  were  described 
in  Engineering  News-Record,  May  15,  1919,  p.  948. 

Each  of  the  six  tubes  has  a  6  x  12-ft.  rectangular 
throat  section  and  an  estimated  maximum  discharge 
capacity  of  2,500  to  3,000  sec.-ft.  The  tubes  were  built 
at  three  different  levels  for  the  dual  purpose  of  (1) 
avoiding  the  shock  incidental  to  all  the  tubes  starting 
to  function  simultaneously  and  (2)  gaining  the  advan- 
tage, if  possible,  of  automatically  regulating  and  limit- 
ing the  discharge  through  the  siphons  in  accordance 
with  the  rate  of  inflow  into  the  reservoir.  The  two 
tubes  nearest  the  north  bank  were  built  with  throat 
levels  about  0.3  ft.  below  reservoir  El.  90.  The  middle 
pair  about  0.2  ft.  below  and  the  third  pair  about  0.1  ft. 
below  the  same  datum,  thus  giving  a  difference  of  0.1  ft. 
in  level  between  successive  pairs  of  the  tubes. 
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The  water  level  in  the  reservoir  early  in  January 
reached  the  level  of  the  lip  spillway  on  the  opposite 
end  of  the  dam  from  the  siphon  spillways,  and  an  addi- 
tional 2  ft.  of  storage  was  secured  by  stop  planks  placed 
between  piers.  When  the  reservoir  level  reached  the 
El.  89.86  the  lowest  pair  of  siphon  spillway  tubes  began 
to  function.  Observation  from  the  upstream  side 
showed  that  the  functioning  continued  for  about  5  to 
6  sec.  when  the  suction  in  both  tubes  broke.  After 
taking  air  for  about  the  same  interval  the  siphons  again 
functioned  for  a  like  period,  this  cycle  continuing  until 
the  reservoir  level  had  lowered  to  El.  89.62.  The  same 
two  siphon  tubes  have  functioned  twice  since  Jan.  4, 
each  time  the  discharge  beginning  when  the  reservoir 
level  reached  El.  89.86. 

Estimates  of  the  flow  based  on  observation  while 
the  two  tubes  were  functioning  placed  the  total  dis- 
charge at  500  to  600  sec.-ft.  or  about  10  per  cent  of 
the  estimated  total  capacity  of  the  two  tubes.  The 
discharge  from  the  outlet  of  the  tubes  appeared  to  be 
about  constant  in  quantity  and  the  frequent  make  and 
break  of  the  suction  caused  an  admixture  of  air  and 
water  to  the  extent  that  the  di.scharge  was  described 
as  "an  emulsion  of  air  and  water." 

H.  N.  Savage,  hydraulic  engineer  for  the  city  of  San 
Diego,  under  whose  direction  the  reconstruction  and 
extension  of  the  Sweetwater  Dam  was  designed  and 
carried  out,  supplied  the  information  on  which  the  fore- 
going is  based.  In  commenting  on  the  operation  of  the 
siphons,  Mr.  Savage  said :  "Whenever  the  water  in  the 
reservoir  attained  sufficient  height  to  start  the  siphonic 
operation  of  the  tubes,  the  rate  of  opei-ation  was  auto- 
matically limited  to  just  the  discharge  required  to  pre- 
vent the  water  in  the  reservoir  from  attaining  a  higher 
level  and  continued  until  the  level  had  reduced  suffi- 
ciently to  put  the  siphons  out  of  commission.  On 
account  of  the  longitudinal  cross-section  of  the  siphon 
tubes  and  the  entrained  air  it  is  not  surprising  that 
the  discharge  did  not  appear  to  vary  materially  from 
a  constant  quantity,  notwithstanding  the  fact  that  the 
intake  suction  was  obviously  and  prominently  inter- 
mittent." 


St.  Gothard  Railway  Electrically  Operated 

The  St.  Gothard  Ry.  from  Lucerne  to  Chiasso  on 
the  Swiss-Italian  frontier  is  now  completely  electrified, 
both  passenger  and  freight  trains  being  handled  by 
electric  traction.  This  line  is  140  miles  long  and  was 
opened  to  traffic  forty  years  ago,  since  which  time 
steam  locomotives  have  been  used.  Electrification  was 
begun  in  1913  and  probably  would  have  been  finished 
by  1916  had  it  not  been  for  the  war.  The  62-mile 
continuation  of  this  line  from  Lucerne  to  Basle  will 
be  ready  for  electric  traction  in  1924  and  another  line 
from  Lucerne  via  Zug  to  Zurich,  a  distance  of  35i 
miles,  should  be  electrified  by  the  beginning  of  next 
year.  The  15,000-volt  current  generated  by  three  power 
stations  is  transformed  to  60.000  volts  for  transmis- 
sion to  substations,  of  which  there  are  five  between 
Lucerne  and  Chiasso.  Apart  from  the  saving  in  cost 
of  operation,  due  to  the  electrification,  the  journey  by 
e.xpress  train  between  Lucerne  and  Chiasso  has  been 
reduced  from  five  hours  to  four.  It  is  estimated  that 
the  cost  of  the  St.  Gothard  electrification  will  amoun' 
to  about  1,000,000  francs  per  kilometer,  or  about  what 
the  line  originally  cost  to  build. 


Dragline  Excavator  Handles  Earth 
On  Los  Angeles  Stadium 

Bucket  With  Two  Sheaves  Operated  on  Gravity- 
Return  Plan  from  124-Ft.  Tower  That 
Moves  Along  Excavation 

By  Leroy  a.  Palmer 

San  Francisco,   C^al. 

IN  THE  construction  of  a  stadium  at  Los  Angeles, 
which  is  being  built  entirely  of  earthwork  by  the 
cut-and-fill  process,  all  the  material  is  being  handled 
by  a  dragline  excavator  operated  from  a  movable  tower. 
The  excavation  is  to  have  a  maximum  depth  of  31  ft. 
and  the  embankment  a  height  of  32  ft.,  the  area  of 
the  playing  field  will  be  750  x  344  ft.  Slopes  will  be 
two  to  one.  The  material  to  be  handled  totals  between 
250,000  and  300,000  cu.yd.  and  is  a  medium-grained 
sand  almost  wholly  free  from  clay  and  easily  handled 
by  the  dragline  without  previous  loosening. 

The  tower  has  a  base  area  of  30  x  30  ft.  and  a  height 
of  124  ft.  made  up  of  twelve  bents.     It  is  built  entirely 


Traclr  cable 


- ->l 

SIDE  KLEVATIOX  OP  DRAGLINE  BUCKET 

of  wood,  the  four  coi-ner-po.sts  consisting  of  12  x  12-in. 
timbers  with  only  simple  cross-bracing  in  the  plane  of 
each  pair  of  posts.  The  gross  weight  with  machinery 
is  estimated  at  60  to  75  tons.  It  is  arranged  to  be 
moved  lengthwise  of  the  stadium  site  on  trains  of  12-in. 
wooden  rollers,  4  ft.  long  laid  on  a  runway  of  4  x  12-in. 
plank  resting  on  the  earth.  Power  for  moving  is  sup- 
plied by  a  30-hp.  motor  belted  to  a  double  drum  hoist 
operating  cables  to  deadmen  at  the  ends  of  the  track. 

The  dragline  bucket  hangs  and  operates  on  a  1-in. 
track-cable  and  is  drawn  toward  the  tower  by  a  li-in. 
dragline.  As  the  bucket  will  return  by  gravity  to  any 
part  of  the  site,  no  return  line  is  used.  The  use  of 
double  sheaves  on  the  bucket  greatly  facilitates  control 
from  the  tower.  As  shown  in  the  sketch  herewith  the 
sheaves  are  housed  at  the  sides  to  form  guides  for  the 
track-cable.  The  forward  sheave  is  so  placed  as  to 
prevent  the  cable  from  rubbing  on  the  bucket  at  any 
time.  In  loading,  the  track-cable  is  tightened  slightly 
to  point  the  nose  dowTiward  and  give  the  bucket  a  good 
bite  into  the  earth  as  it  is  pulled  forward  by  the  drag 
cable.  With  the  load  well  started  the  brake  is  released 
from  the  track-cable  drum,  allowing  the  latter  to  slack 
of  its  own  weight  as  the  bucket  is  drawn  toward  the 
tower.  On  arrival  at  the  desired  dumping  point  the 
drag-cable  is  slacked  away  and  the  track-cable  is  tight- 
ened. With  the  tightening  of  the  latter  the  bucket  is 
pulled  clear  of  the  ground  and  dumped.     The  brake  is 
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BUCKET  IN  PROCESS  OF  LOADING 

Tightening  the  track-cable,   which   is  the  only  line  shown 

'"■     the  nose  of  the  bucket  downward.   in.su'ring  capacity 


tilt: 

load 


then  released  from  the  drag-cable  and  the  bucket  runs 
back  along  the  track-cable  by  gravity.  On  reaching 
the  point  where  the  next  load  is  to  be  taken  the  track- 
cable  is  slacked  away  so  the  bucket  drops  to  the  ground, 
the  double  sheave  with  its  side  housing  lining  the 
bucket  automatically  with  the  track-cable. 

The  track-cable  is  operated  over  a  sheave  at  the  top 
of  the  tower,  the  dragline  can  be  operated  over  either 
of  two  sheaves  set  at  30  and  65  ft.  above  the  ground 
level,  respectively.  The  control  house  is  in  the  third 
bent  whence  the  operator  commands  a  view  of  the  en- 
tire work.  The  power  equipment,  housed  in  the  base 
of  the  tower,  consists  of  a  30  x  60-in.  drum  carrying 
the  dragline  and  an  18  x  30-in.  drum  carrying  the 
track-cable.  These  drums  are  so  mounted  with  respect 
",o  a  300-hp.  motor  that  the  latter  can  be  clutched  to 
either  or  to  both  as  may  be  desired. 

The  far  end  of  the  track-line  is  attached  to  a  dead- 
nan  cable  stretched  the  full  length  of  the  pit  on  the 
opposite  side  from  the  tower.  It  is  750  ft.  long  with 
a  diameter  of  1*  in.  At  either  end  this  cable  is 
anchored  to  a  14  x  14-in.  timber  20  ft.  long,  buried 
8  ft.  in  the  ground.  The  track-cable  runs  over  the  top- 
most sheave  of  the  tower  which  is  460  ft.  from  the 


dead-man  cable,  to  a  grip  which  can  be  moved  along  the 
latter  and  clamped  to  it  at  any  desired  position.  The 
dragline  is  carried  from  its  drum  to  the  bucket  over 
one  of  the  two  lower  sheaves,  as  may  be  necessary 
according  to  the  location  and  height  of  the  point  of 
delivery.  In  operation  the  tower  is  shifted  along  the 
side  of  the  excavation  as  necessary  and  the  far  end  of 
the  track-cable  is  moved  along  the  dead  man  to 
correspond. 

The  bucket  shown  herewith  in  side  elevation  is  5  ft. 
wide  and  2i  ft.  deep  with  an  average  length  of  5  ft. 
This  gives  a  capacity  of  2\  cu.yd.  but  in  actual  practice 
in  this  material  it  carries  about  50  per  cent  more  than 
normal  capacity,  making  a  load  that  weighs  about  41 
tons.  The  dot  and  dash  line  in  the  drawing  shows  the 
reeve  of  the  cable  through  the  sheaves. 

The  regular  crew  of  the  excavator  consists  of  six 
men ;  a  lever  man,  mate,  electrician  and  three  laborers. 
All  of  these  are  employed  about  the  tower,  none  being 
required  in  the  pit. 

The  maximum  length  traversed  by  the  bucket  on  this 
job  is  somewhat  less  than  460  ft.,  the  distance  between 
tower  and  dead-man  line.  The  average  round  trip  of 
the  bucket  can  be  made  in  one  minute  or  less,  but 
averaged  over  the  day's  work  and  for  all  lengths  of 
haul  the  trips  are  found  to  average  about  I5  min.  each. 
With  the  size  of  bucket  used  on  this  job,  this  gives,  in 
the  288  round  trips  of  an  8-hour  day,  about  1,000  cu.yd. 

The  bucket  was  designed  by  George  E.  Fields  who 
is  in  charge  of  excavation  work  on  the  stadium  for  the 
Community  Development  Association,  which  is  being 
carried  out  by  the  United  Dredging  Co.  of  Los  Angeles 


BITCKET  DUMPING  AS  TRACK-LINE  IS  RAISED 
Track  and  dragline.s  are  the  only  two  cables  used  on  this 
bucket  for  wliich  speed,  economy  and  accurate  control  arc 
claimed. 


London  to  Extend  Underground  Railways 

The  Engineer,  London,  announces  the  beginning  of 
reconstruction  and  extension  of  the  London  under- 
ground railways.  The  work  is  divided  into  three  parts : 
Reconstruction  of  the  City  and  South  London  Ry., 
which  was  London's  pioneer  tube;  connection  between 
the  City  and  South  London  Ry.  and  the  Charing  Cross. 
Euston  and  Hampstead  Ry.,  extending  from  Euston  to 
Mornington  Crescent;  and  extension  of  the  Hampstead 
Ry.  from  Golders  Green  to  Edgware.  The  first  is 
undertaken  principally  to  enlarge  the  diameter  of  the 
tunnel  to  permit  interchange  of  traffic  with  the  Hamp- 
stead line.  It  is  planned  also  to  lengthen  the  platforms 
and  rebuild  many  stations,  installing  escalators  at  some 
of  them.  During  the  time  portions  of  the  tube  are 
shut  down  for  reconstruction,  temporary  service  will  be 
provided  by  motor  buses.  This  section  to  be  recon- 
structed is  about  7}  miles  long.  The  connecting  line 
will  be  about  1.1  miles  in  length  and  will  provide  at 
Camden  Town  for  connection  with  both  the  line  to 
Golders  Green  and  that  to  Highgate.  For  this  junction 
a  time  table  is  proposed  for  a  one-minute  service  in 
each  direction,  which  will  mean  120  trains  per  hour. 
The  track  and  signal  layout  at  this  point  is  receiving 
special  study  to  eliminate  grade  crossings.  It  is  hoped 
that  the  enlargement  of  the  City  and  South  London 
tunnel  and  the  construction  of  this  connection  will  be 
completed  in  time  to  open  Oct.  1,  1923.  The  extension 
fi-om  Golders  Green  to  Hendon  is  1.63  miles  in  length 
and  includes  two  new  stations,  a  viaduct  30  ft.  high 
over  the  River  Brent,  retaining  walls,  and  embank- 
ments. It  is  hoped  that  this  work  will  be  completed  in 
fifteen  months.  From  Hendon  to  Edgware  is  3.05  miles. 
It  is  expected  this  line  will  be  complete  by  1924. 
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Protecting  Tientsin,  China,  From 
Flood  Damage 

Dikes  and  Canals.  With  Regulating  Works,  Recently 

Built  Indicate  Way  Modern  Engineering 

Is  Developing  in  China 

By  R.  D.  Goodrich 

Engineer  In  Charge  of  Works,  Commission   for  the   Improvement 
of  the  River  System  of  Chihli,  Tientsin.  Chma, 

SINCE  the  great  flood  of  1917  in  the  Province  of 
Chihli,  North  China,  considerable  work  has  been  done 
for  the  protection  of  the  port  of  Tientsin  from  a  recur- 
rence of  such  a  disaster  as  was  experienced  at  that  time. 
These  protective  measures  have  been  can-ied  out 
mainly  under  the  direction  of  two  organizations.  The 
first  is  the  police  department  of  the  district  of  which 
Tientsin  is  the  seat  of  local  government.  The  head  of 
this  department  reports  directly  to  the  Civil  Governor  of 
the  Province.    The  second  organization  is  the  Commis- 


'^\  4 


MAP  OF  TIENTSIN  AND  ENVIRONS  SHOWING  FLOOD 
PROTECTIVE  WORKS 


sion  for  the  Improvement  of  the  River  System  of 
Chihli,  better  known  locally  as  the  Chihli  River  Com- 
mission. This  commission  was  formed  soon  after  the 
1917  flood,  by  agreement  between  the  Chinese  Govern- 
ment and  the  diplomatic  corps  of  the  foreign  countries 
having  representatives  in  China,  for  the  purpose  of 
planning  and  executing  works  for  flood  protection  and 
river  regulation  in  the  province.  The  Chihli  River 
Commission  has  co-operated  with  the  civil  authorities 
of  the  province  in  several  of  the  works  which  have  been 
carried  out  for  the  immediate  protection  of  Tientsin  and 


has  also  acted  in  conjunction  with  a  third  organization, 
the  Hai  Ho  Conservancy.  This  last  named  organization 
is  an  older  one,  also  formed  by  diplomatic  agreement, 
but  for  the  improvement  and  regulation  of  the  Hai  Ho, 
which  is  the  name  given  to  the  river  connecting  Tientsin 
with  the  Gulf  of  Chihli  and  forming  the  outlet  for  the 
five  rivers  which  unite  at  this  city. 

The  principal  flood  relief  and  protection  works  which 
have  been  carried  out  by  these  organizations  consist  of 
(1)  the  con.struction  of  the  South  Dike,  west  and  south 
of  the  foreign  concessions,  (2)  straightening  the  Hai 
Ho  and  the  Nan  Yun  Ho  (South  Grand  Canal)  by 
making  the  Cathedral  Cutting  on  the  former  and  two 
other  cuts  on  the  latter,  (3)  strengthening  the  main 
dike  for  nearly  thirty  miles  along  the  ea.st  side  of  the 
Nan  Yun  Ho,  (4)  enlarging  the  Hsin  Kai  Ho  Flood 
Channel,  which  was  largely  silted  up  through  neglect 
and  lack  of  proper  controlling  works,  (5)  replacing  the 
old  weir  at  the  head  of  this  flood  channel  with  regulating 
gates  having  a  lower  sill  elevation  and  much  greater  dis- 
charge capacity,  (6)  the  construction  of  regulating 
gates  at  the  head  of  the  Ma-chang  Canal  which  is  a  flood 
relief  channel  from  the  Nan  Yun  Ho  at  a  point  about 
70  km.  (4.3  miles)  south  of  Tientsin,  ^7)  the  con.struc- 
tion of  a  branch  outlet  from  the  Ma-chang  Canal,  with 
regulating  gates  at  the  head  of  the  branch.  The  loca- 
tions of  all  the  improvements  near  Tientsin  are  shown 
on  the  sketch  map. 

That  part  of  the  south  dike  built  in  1018  was  con- 
structed by  the  police  commissioner  on  the  site  of  the 
old  "mud  wall"  (which  was  removed  by  order  of  the 
foreign  powers  after  the  Boxer  trouble)  to  a  point  near 
the  crossing  of  the  Pa  Li  Tai  Canal.  For  the  greater 
part  of  the  remaining  distance,  it  follows  the  line  of  an 
old  highway  to  the  bank  of  an  old  loop  of  the  Hai  Ho, 
(Ho  is  Chinese  for  River,  used  mostly  in  the  northern 
provinces).  Most  of  the  material  for  this  dike  was 
taken  from  privately  owned  land  by  police  power  in  view 
of  the  emergency,  and  without  waiting  for  condemnation 
proceedings  or  purchase  negotiations.  As  a  consequence 
the  height  and  cross  section  of  the  dike  is  inadequate  for 
permanent  protection.  This  dike  cost  nearly  $90,000 
of  which  about  $10,000  was  for  the  removal  and  reinter- 
ment of  bodies  encountered  in  the  borrow  pits.  The 
dike  is  built  through  land  which  has  been  used  for 
graveyards  for  perhaps  four  or  five  hundred  years. 
Very  few  of  the  graves  were  marked  or  claimed  by 
anyone,  but  in  one  or  two  places  ancestral  burying 
grounds  were  owned  by  rich  families  of  such  influence 
as  to  require  that  the  dike  should  be  built  around  their 
properties. 

On  account  of  the  conditions  under  which  this  dike 
was  built  an  agreement  was  finally  reached  whereby  a 
syndicate  of  interested  property  owmers  undertook  to 
c'onstruct  a  suitable  dike  from  a  point  near  the  begin- 
ning of  the  original  dike  to  a  railway  embankment  south 
of  the  city,  while  the  Commission  was  to  build  three 
so  called  "locks"  of  the  stop-log  type  at  points  where 
canals  crossed  the  line  of  the  dike  and  railway  embank- 
ment. By  this  plan  which  was  carried  out  in  1920, 
together  with  the  purchase  of  some  private  lands  to 
secure  right-of-way  for  a  part  of  the  original  dike,  an 
adequate  pennanent  dike  has  been  built  which  protects 
all  the  foreign  and  native  city  concessions  which  lie 
south  and  west  of  the  Hai  Ho,  from  floods  like  that  of 
1917.  The  additional  co.st  of  these  "locks,"  the  right-of- 
way  for  the  original  dike,   together  with  some  repair 
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work  and  the  closing  of  the  old  arm  of  the  Grand  Canal 
at  the  Hsi  Tao  Wan  Tze  Cut,  has  brought  the  total  cost 
to  the  Commission  for  these  works  to  $124,500.  All  costs 
are  given  in  local  currency  or  Mex.  To  obtain  an  approx- 
imate comparative  figure  in  U.  S.  currency,  divide  by- 
two.  The  rate  of  exchange  has  fluctuated  very  widely 
during  the  progress  of  this  work.  At  the  present  writ- 
ing this  rate  is  from  $205  to  $210  Mex.  for  $100 
gold.  In  addition  to  the  foregoing,  the  South  Dike 
Syndicate  expended  about  $60,000  in  right-of-way  and 
earthwork  for  about  nine  kilometers  of  dike. 

The  channel  improvements  above  the  foreign  conces- 
sions were  designed  by  the  engineers  of  the  Hai  Ho  Con- 
servancy, partly  to  increase  the  capacity  of  the  river 
during  flood  and  partly  to  improve  tidal  flow  during 
ordinary  stages.  The  work  was  carried  out  by  a  special 
syndicate  co-operating  with  the  police  and  public  works 
department  under  authority  of  the  Civil  Governor.  The 
Chihli  River  Commission  contributed  $70,000  for  the 
two  cuts  made  at  the  junction  of  the  Nan  Yun  Ho  and 
the  Hai  Ho.  The  syndicate  was  also  partly  compensated 
by  being  granted  title  to  the  abandoned  portion  of  the 
Nan  Yun  Ho,  which  has  been  largely  filled  in  ruid  is 
very  valuable  property  in  the  very  heart  of  the  Chinese 
City.  The  sale  of  spoil  for  filling  adjacent  low  property 
was  another  source  of  revenue. 

The  Cathedral  Cut  was  first  attempted  by  Li  Hung 
Chang  when  viceroy  of  the  province,  but  the  opposition 
of  the  property  owners  along  the  proposed  cut  was  so 
strong  that  the  plan  was  abandoned.    The  right-of-way 
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was  finally  secured  and  the  work  done  under  the  supervi- 
sion of  General  Yang  I  Teh,  Commissioner  of  Police  and 
Public  Works,  doubtless  with  the  aid  of  the  "big  stick." 
The  Cathedral  Cut  involved  about  60,000  fongs  (257,000 
cu.yd.)  of  excavation  and  the  protection  of  the  side 
slopes  above  ordinary  low  water  with  precast  concrete 
blocks  on  a  fill  of  mixed  earth  and  lime  (commonly  used 
by  Chinese  builders  for  subfoundations)  with  a  system 
of  anchorage  to  concrete  beams  back  of  the  slopes.  The 
slope  protection  for  this  channel  improvement  proved 
to  be  vei-y  expensive  so  that  hard  burned  brick  was 
substituted  for  the  concrete  blocks  for  the  bank  protec- 
tion of  the  adjacent  cut  forming  the  new  mouth  of  the 
Nan  Yun  Ho.  The  extra  anchorage  was  also  omitted 
and  the  design  greatly  improved  by  these  modifications. 
Unfortunately  the  details  of  the  cost  of  these  improve- 
ments are  not  available. 

The  Hsi  Tao  Wan  Tze  Cut  was  carried  out  entirely  by 
the  provincial  authorities  and  details  of  the  construction 
and  results  are  not  available.  It  undoubtedly  increases 
the  capacity  of  the  Grand  Canal  during  flood  as  there 
are  no  locks  on  this  portion  which  is   really  a  river 
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BUILDING  DIKES  FOR  NEW  OUTLET  CHANNEL  FOR 
THE  MA-CHANG  CANAL 


REGULATING    WORKS    FOR   THE   NEW    OUTLET   CHANNEL 
FROM  THE  MA-CHANG  CANAL 

whose  course  was  altered  through  northern  Shantung 
and  eastern  Chihli  so  as  to  provide  for  the  transporta- 
tion of  tribute  rice  to  Peking. 

The  following  general  dimensions  of  these  cuts,  taken 
from  reports  of  the  Hai  Ho  Conservancy  Commission, 
give  some  idea  of  the  amount  of  work  involved.  The 
Cathedral  Cut  is  260  ft.  wide  at  ordinary  high  water 
level  and  145  ft.  wide  on  the  bottom  with  a  maximum 
depth  of  21  ft.  at  O.H.W.  The  length  is  about  800  ft. 
The  Ta  Wang  Miao  Cut  is  100  ft.  wide  at  O.H.W.,  76  ft. 
wide  on  the  bottom,  6  ft.  deep  and  about  800  ft.  long. 
The  Hsi  Tao  Wan  Tze  Cut  is  of  the  same  general  section 
as  the  Ta  Wang  Miao  and  about  1,400  ft.  in  length. 

The  strengthening  of  the  east  dike  of  the  Nan  Yun 
Ho  was  one  of  the  most  important  and  valuable  protec- 
tive measures  carried  out  and  this  was  also  initiated  and 
carried  out  entirely  by  the  provincial  authorities.  The 
immediate  cause  of  the  flood  in  Tientsin  was  the  series 
of  some  sixteen  breaches  in  a  distance  of  about  20  km. 
( 12  miles)  from  the  city.  While  the  former  dike  was 
lower  and  of  smaller  section  than  the  present  one,  it 
could  have  been  made  effective  but  for  the  natives  of  the 
flooded  villages  on  the  west  side  of  the  canal.  In  spite 
of  police  patrols  and  the  efforts  of  the  villagers  east  of 
the  canal  to  save  their  homes  and  property  from  the 
threatened  inundations  those  on  the  west  side  cut  the 
dikes  on  both  sides  of  the  canal  to  afford  additional  out- 
lets so  as  to  stop  the  continued  rise  of  the  water  com- 
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ing  across  the  great  plain  from  the  west.  It  is  the 
probable  results  of  the  instinct  for  self  preservation 
which  make  necessarj'  the  additional  dikes  immediately 
around  the  city  of  Tientsin. 

The  enlargement  of  the  Hsin  Kai  Ho  involved  the 
removal  of  about  288.000  fong  (1,230.000  cu.yd.)_  of 
material  from  the  bed  of  the  old  channel  about  eight 
miles  in  length.  Below  this  point  additional  dikes 
were  built  or  old  dikes  raised  amounting  te  nearly  312,- 
300  fong  (1.340,000  cu.yd.).  The  excavation  was  in 
two  parts,  the  upper  part  provided  a  flood  channel  at 
least  100  ft.  wide.  The  second  part,  or  low-water  chan- 
nel, was  8  ft.  deeper  and  25  ft.  wide  on  the  bottom  and 
was  located  on  the  center  line  of  the  wide  channel.  The 
enlarged  channel  has  a  capacity  in  flood  of  7,000  sec.-ft. 
This  will  provide  very  material  relief  so  long  as 
unusually  high  floods  do  not  occur  at  the  same  time  in 


REGULATl.XG  WORKS,  HSIN  KAI  HO  FLOOD  CHANNEL. 

more  than  two  of  the  four  rivers  which  unite  above  this 
defluent  channel.  In  order  to  make  this  channel  more 
effective  and  provide  adequate  control,  the  central  por- 
tion of  the  old  stone  weir  was  removed  and  in  its  place 
fourteen  10  x  10-ft.  sluice  gates  were  erected  between 
4  X  16-ft.  masonry  piers.  The  sills  of  the  gates  were 
placed  10  ft.  below  the  crest  of  the  old  weir  bringing  the 
tops  of  the  gates  level  with  the  old  crest.  About  30  ft. 
of  the  old  weir  was  left  at  each  end  to  avoid  reconstruc- 
tion of  the  abutments.  The  gates  are  operated  in  turn 
by  two  hand  operated  hoists  carried  on  a  timber  trestle 
14  ft.  high,  and  can  be  held  open  by  hooks  and  chains  at 
the  ends  of  the  gates.  This  structure  was  designed  and 
built  for  the  Chihli  River  Commission  and  the  re-excava- 
tion of  the  old  channel  supervised  by  the  engineering 
department  of  the  Hai  Ho  Conservancy. 

The  total  cost  of  earthwork  for  improving  the  Hsin 
Kai  Ho  channel  was  about  $160,000  while  the  recon- 
struction of  the  head  works  cost  over  $146,000.  This 
work  was  all  completed  in  1919  before  the  flood  season. 
Since  this  outlet  channel  is  also  used  to  a  large  extent 
for  transportation  purposes,  a  navigation  lock  suitable 
for  river  craft  was  built  at  the  head  works  by  the 
provincial  authorities  to  ensure  the  usefulness  of  the 
canal  at  all  stages  of  the  river. 

The  native  method  of  constructing  sluice  gates  to 
control  the  stages  of  water  in  a  canal  by  using  stop-logs 
is  quite  satisfactoiy  on  account  of  the  low  first  cost,  if 
the  openings  are  to  be  closed  at  infrequent  intervals  as 
once  in  a  year  or  once  in  several  years.  ^\'Tlen  more  or 
less  continuous  regulation  is  required  as  at  the  Hsin 
Kai  Ho  and  Ma-chang  Flood  channels  more  modern 
types  of  regulation  works  are  veiT  necessary.  At  the 
head  of  the-  Ma-chang  Canal  the  old  stop-logs  were 
replaced  in  1918  by  five  14  x  20-ft.  gates  similar  in 


design,  construction  and  operation  to  those  above  de- 
scribed for  the  Hsin  Kai  Ho  Regulating  Works.     How- 
ever, the  deterioration  of  this  channel  had  been  so  great, 
especially  along  the  lower  half  of  its  course  where  the 
encroachments  were  greatest,  that  the  capacity  at  the 
outlet  was  not  more  than  half  that  of  the  upper  section. 
Whenever  extremely  high  water  in  the  Nan   Yun   Ho 
made  it  necessary  to  divert  an  extra  amount  into  the 
Ma-chang  Canal,  a  breach  was  almost  certain  to  occur 
near  the  middle  of  its  length.     To  avoid  this  danger 
from  uncontrolled  flow  over  the  land  south  of  Tientsin 
and   at  the   same   time  provide   for   greater  discharge 
capacity  for  the  Grand  Canal  which  enters  the  Hai  Ho 
in  the  heart  of  the  city  below  the  Hsin  Kai  Ho  Outlet, 
the   Chihli    River    Commission   was    charged   with   the 
improvement  of  this  second  flood  relief  channel.     This 
has  been  done  by  the  building  of  a  branch  outlet  to  the 
south  from  a  point  near  the  middle  of  the  canal  where 
the   capacity   begins   to   be   materially    reduced.     This 
branch  is  controlled  by  regulating  works  consisting  of 
five  steel  gates  2  m.  high  by  6  m.   in  width   carried 
between  brick  piers  1.8  m.  w^ide  by  10  m.  long  with  con- 
crete foundation,  floor  and  apron.     The  openings   are 
spanned   by   a  highway   bridge   of   reinforced-concrete 
slab   and    beam   construction   with   macadam   roadway. 
The  gates  are  counterpoised  and  provided  with  individ- 
ual  hoists    and    structural    steel   towers   to   permit    of 
raising  them  to  the  level  of  the  bridge.    While  these 
head  gates  and  the  branch  channel  have  a  capacity  of 
only  100  cu.m.  per  sec.  (3,500  sec.-ft.)  this  is  about  the 
capacity  of  the  upper  section  of  the  Ma-chang  Canal. 
The  earthwork  for  the  new  branch  channel  amounted 
to   1.145,500  cu.m.    (nearly   1,500,000  cu.yd.)    and  cost 
$118,300  or  7.9  c.  per  cu.yd.    The  above  does  not  include 
right-of-way  or  engineering  and  supervision.    This  work 
was  all  done  by  hand  labor,  being  transported  from  the 
borrow  pits  to  the  dikes  in  baskets  in  the  usual  way  in 
this  countiy.    The  greater  part  of  the  work  was  done  in 
the  fall  of  1920  largely  by  laborers  recruited  from  the 
nearest  famine  districts.    At  one  time  there  were  about 
4,000  coolies  employed.    The  average  rate  of  work  was 
Ih  Chinese  fong    (5.7  cu.yd.)    per  man  per  day.     The 
reason  that  ordinary  earthwork  is  not  done  by  teams  or 
machinery  in  China  is  evident  when  one  remembers  that, 
with  the  present  rates  of  exchange,  the  above  work  was 
done  for  less  than  4c.  per  cy.yd.  in  U.  S.  currency.  About 
18  per  cent  of  the  excavation  was  wet  and  cost  about 
11 5c.  Mex.  per  cu.yd.  which  brings  the  cost  of  the  dry 
excavation  to  7c.  Mex. 

The  total  cost  of  the  head  works  for  this  branch  out- 
let when  finally  completed  will  be  about  $90,000.  This 
work  was  designed  and  executed  by  the  engineei-s  of  the 
Chihli  River  Commission  and  will  serve  to  illustrate  the 
modern  type  of  permanent  structure  which  the  commis- 
sion proposes  to  adopt  for  the  more  comprehensive  plans 
for  river  regulation  and  flood  prevention  being  prepared. 


London  fo  Build  New  Bridge  Across  Thajnes 

Work  is  expected  to  begin  shortly  on  the  constrijction 
of  a  new  bridge  across  the  Thames  at  London,  to  be 
known  as  St.  Paul's  bridge.  It  will  connect  Southwark 
St.  on  the  south  side  with  Cannon  St.  opposite  St.  Paul's 
Cathedral  on  the  north  side.  The  river  part  will  com- 
prise five  spans.  A  roadway  width  of  80  ft.  is  projected. 
Estimates  put  the  co.-^t  at  £1,650,000.  The  new  crossing 
is  an  important  relief  to  the  increasingly  heavy  cross- 
river  traffic. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Shingles  and  Conflagration  Hazard 

Sir — We  have  noticed  the  editorial  in  the  June  22,  issue 
of  your  publication,  in  which  you  take  exception  to  my 
statement  that  the  wooden  shingle  roofs'  were  largely 
responsible  for  the  spread  of  the  Arveme  conflagration. 
This  was  true  not  only  at  Arverne  but  at  many  other  places. 
This  assertion  is  based  upon  a  considerable  engineering 
experience  covering  conflagrations  in  a  great  many  different 
cities,  including  Atlanta,  Augusta,  Jacksonville,  Fort  Worth, 
Houston,  Paris,  Hot  Springs,  Nashville,  Salem,  Bangor,  and 
elsewhere.  There  has  been  no  absence  of  the  proof  men- 
tioned in  your  editorial,  as  far  as  fire-prevention  engineers 


A  copy  of  one  of  these  views  is  enclosed,  together  with 
one  taken  in  Atlanta,  in  which  a  small  structure  with  fire- 
resistive  roof  is  shown  standing  unharmed  in  the  midst 
of  the  devastated  area.  We  believe  that  these  prints  will 
furnish  the  proof  which  you  feel  has  been  lacking.  Further 
than  this,  we  might  mention  the  fact  that  during  the  five 
years  ended  with  1920  our  Actuarial  Bureau  reported  losses 
of  $41,667,246  from  "Sparks  on  Roofs"  alone,  the  damage 
being  in  addition  to  that  due  to  conflagrations,  which  ai'e 
separately  classified. 

W.  E.  Mallalieu, 
General  Manager  National  Board 
New  York,  July  14.  of  Fire  Underwriters. 

[There  is  no  difl'erence  of  opinion  about  the  fact  that  shin- 
gles will  burn  and  the  fact  that  the  blast  from  a  fire  trends 
upward  and  therefore  endangers  a  roof  more  than  a  wall. 
The  Arverne  picture  speaks  convincingly  on  the  latter  point, 
and  might  even  suggest,  did  we  not  know  better,  that 
shingled  side  walls  protect  a  wooden  house  from  fire.  The 
highest  part  of  the  house  is  the  most  vulnerable  to  fire 
damage,  and  it  is  quite  logical  to  make  it  the  first  object 
of  fire-prevention   treatment.     In  other  words,   efforts    to 

reduce  the  danger  of  outside 
fire  attack  should  begin  at  the 
roof.  But  this,  we  believe,  is 
as  far  as  the  argument  has 
been  carried  successfully.  It 
does  not  support  two  claims 
that  have  been  constantly  urged 
expressly  or  by  implication  in 
the  anti-shingle  campaign  liter- 
ature: first,  the  claim  that  the 
wooden  shingle  roof  is  a  great 
fire  menace  and  in  particular  is 
the  prime  conflagration  breeder; 
second,  the  implication  that  the 
ordinary  detached  wood-frame- 
and-sheathing  dwelling  with 
wood  shingle  roof  is  dangerous. 
On  the  conflagration  claim,  fig- 
ures giving  conflagration  losses 
together  with  causes  would  be 
in  order;  such  statistics  as  have 
come  to  our  attention  make  the 
shingle  appear  as  a  minor  fac- 
tor] . — Editor. 


ROOF   TRANSMISSION  OF  FIRE  AT  ARVERNE  AND  EFFECT 
OP  FIRE-RESISTIVE  ROOF  AT  ATLANTA 

are  concerned.  Conflagrations  are  spread,  not  only  by 
direct  heat  striking  nearby  structures,  but  also  by  flying 
brands,  and  these  brands  have,  in  some  cases,  ignited  wooden 
shingle  roofs  as  far  as  half  a  mile  from  the  original  fire, 
while  intervening  structures  were  still  intact.  In  the  At- 
lanta conflagration,  embers  borne  by  the  wind  started  such 
fires  in  seven  different  portions  of  the  city.  Not  long  ago 
at  Norfolk,  Virginia,  burning  embers  flying  through  the  air 
started  twelve  separate  roof  fires  simultaneously,  several 
blocks  from  the  original  fire.  Photographs  taken  at  Arveme 
of  the  more  expensive  types  of  dwellings  that  were  burned, 
show  conclusively  that  the  flames  traveled  from  roof  to  roof. 


Land  Office  and  Geodetic 
Surveys 

Public  -  land     survey      monu- 
ments in  the  Plains  and  Rocky 
Mountain     regions    are     to    be 
connected     with      triangulation 
stations,    by    co-operative    field 
work  to  be  undertaken  by  the 
General    Land    Ofiice    and    the 
Coast     and     Geodetic     Survey. 
Triangulation    systems    are    to 
be    carried    from    Pecos,    Tex., 
to  a  point  50  mi.  east  of  Colo- 
rado  Springs,   Colo.,   and    from 
Pocatello,  Ida.,  to  the  Canadian 
boundary,    connecting    with    es- 
tablished  triangulation    stations.      The   cadastral    engineer 
will    identify    the   land-survey    points    and    will    co-operate 
with   the   geodetic   engineer   in   making   connection   to   the 
stations  of  the  triangulation  survey.     The  corners  located 
will  be  reconstructed  as  permanent  monuments  according 
to   the   standard   specifications   approved   by  the   Board   of 
Surveys  and  Maps.     The  Coast  and   Geodetic  Survey  will 
determine  the  latitude  and  longitude  of  the  points  of  ref- 
erence.     A    degri-ee   of   accuracy   corresponding   to   that   of 
secondary  triangulation  will  be  provided  for.     Preliminary 
results  will  be  available  shortly  after  the  close  of  the  present 
season. 
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Power  Commission  Sticks 
to  Depreciation  Ruling 

In   Answer   To   Petitions   Decides   That 

Amendment    of    Basic    Act    Is 

Only    Way   To    Reform 

The  Federal  Power  Commission  has 
decided  that  it  has  not  the  authority  to 
alter  its  present  depreciation  regulation 
because  that  regulation  is  in  accordance 
with  the  water-power  act.  It  has  in- 
formed the  representatives  of  the  elec- 
trical industry  who  have  been  petition- 
ing for  a  more  favorable  depreciation 
regulation  that  their  only  relief  is  in 
legislation  amending  the  act. 

As  a  result  of  the  dissatisfaction  with 
the  depreciation  regulation,  the  com- 
mission ordered  a  careful  study  made 
of  the  act,  of  similar  state  s.tatutes  and 
of  decisions  of  state  courts  and  com- 
missions which  had  a  bearing  on  the 
matter  in  question.  Both  the  National 
Electric  Light  Association  and  the  Na- 
tional Association  of  Railway  and 
Utilities  Commissioners  submitted 
briefs  which  were  considered  in  connec- 
tion with  the  whole  subject  matter  by 
the  chief  counsel  of  the  commission  and 
by  the  law  ollicers  of  the  Departments 
of  War,  Interior  and  Agriculture. 

Analysis  of  Decision 

These  law  officers  agree  that  in  view 
of  the  use  of  the  word  "depreciation" 
in  the  federal  statutes,  and  as  defined 
in  decisions  of  federal  courts  and  of 
federal  and  state  commissions,  the  pri- 
mary purpose  of  accounting  for  de- 
preciation under  the  Federal  Water- 
power  Act  is  that  reserves  may  be  es- 
tablished and  maintained  sufficient  for 
offsetting  the  reduction  in  service  value, 
due  to  accruing  depreciation  from 
whatever  cause  and  for  maintaining 
the  original  investment,  unimpaired 
and  adequate  for  renewing  and  replac- 
ing, so  far  as  respects  their  original 
costs,  units  of  equipment  or  structures 
when  their  useful  lives  expire.  The 
chief  counsel  of  the  commission  holds, 
and  the  law  officers  of  the  three  depart- 
ments agree  with  him,  that  the  act,  as 
now  worded,  requires  an  accounting  for 
depreciation  substantially  as  set  forth 
in  the  existing  regulations.  It  also  is 
held  that  the  definition  of  "deprecia- 
tion" as  proposed  by  the  representatives 
of  the  National  Electric  Light  Associa- 
tion and  the  amendment  of  the  regu- 
lation proposed  by  them  with  respect  to 
accounting  for  depreciation  are  not  in 
conformity  with  the  act. 

O.  C.  Merrill,  the  executive  secretary 
of  the  commission,  told  the  commis- 
sioners that  he  is  not  convinced  that  the 
provisions  of  the  act  with  respect  to 
depreciation  are  in  conformity  with  the 
wisest  public  policy,  or  that  they  are  in 
the  best  interests  of  the  rate  payers, 
in  the  long  run.  He  expressed,  the  be- 
lief that  the  questions  should  be  ap- 
proached primarily  from  that  stand- 
point He  suggested  to  the  commis- 
sion that,  if  upon  further  considera 
tion,  it  should  appear  unwise  to  re- 
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Omaha  To  Have  Rapid  Filters 

of  50-M.G.D.  Capacity 

The  Metropolitan  Utilities  Dis- 
trict of  Omaha  has  begun  construc- 
tion of  a  SO-m.g.d.  filter  plant. 
The  design  will  follow  closely  that 
of  the  Chain  of  Rocks  plant  at  St. 
Louis  with  the  exception  of  the 
collecting  system,  which  will  be  a 
combination  of  concrete  conduits 
and  perforated  pipes.  The  plant 
is  so  designwi  that  it  can  readily 
be  extended  to  a  100-m.g.d.  capa- 
city. Fortunately  for  the  city,  says 
F.  P.  Larmon,  chief  engineer,  it 
will  be  able  to  utilize  its  present 
sedimentation  basins  for  coagula- 
tion and  for  storage  of  the  filtered 
water.  All  work  will  be  done  with- 
in the  organization. 


Propose  Kern  Water  District 

By  the  proposed  organization  of  the 
Kern  River  water-storage  district  in 
California,  embracing  260,000  acres  to 
be  irrigated  by  river  water  and  pump- 
ing plant,  a  300,000  acre-ft.  capacity 
reservoir  would  be  created  in  Hot 
Springs  Valley.  It  is  estimated  that 
the  district  would  cost  from  $15,000,- 
000  to  $25,000,000. 

At  the  hearing  held  in  Bakersfield, 
Cal.,  recently,  before  W.  F.  McClure, 
state  engineer,  which  was  conducted  in 
behalf  of  the  protestants  to  the  pro- 
posed district,  there  occurred  conflict- 
ing testimony  as  to  the  water  level 
maintained  in  the  McFarland  district. 
In  order  to  establish  the  facts  in  the 
case  the  hearing  was  adjourned  until 
the  state  engineering  department  shall 
make  an  investigation  of  this  and  other 
features. 

Public  procedure  -will  be  resumed  in 
Bakersfield  .Aug.  29.  When  the  case  is 
reopened,  however,  it  will  be  in  the 
nature  of  a  new  proceeding,  as  the 
state  law  provides  that  water-district 
hearings  cannot  be  continued  in  ex- 
cess of  two  weeks  after  the  time  of 
opening  the  hearing. 


quire  the  fully  accrued  depreciation  to 
be  taken  up  on  the  licensee's  accounts, 
steps  should  be  taken  to  secure  an 
amendment  of  the  act. 

Mr.  Merrill  suggested  and  the  com- 
mission approved  that  it  should  be 
optional  with  licensees  whether  they 
account  for  depreciation  on  the  straight- 
line  or  on  the  sinking  fund  basis 
until  the  act  be  amended.  A  further 
suggestion  by  Mr.  Merrill,  also  was 
approved  by  the  commission  that  he  be 
authorized  to  confer  with  the  Water- 
power  Development  Committee  of  the 
National  Electric  Light  Association, 
and  others  interested,  with  the  view  of 
presenting  to  the  commission  proposals 
for  such  a  degree  of  flexibility  in  the 
annual  charges  of  accruing  deprecia- 
tion as  will  give  due  consideration  to 
the  maintenance,  both  of  the  financial 
credit  and  of  the  capital  assets  of  the 
licensee. 


Buckling  of  Airship  Keel  Blamed 
for  "Roma"  Disaster 

Summaries  of  reports  of  experts  on 
the  destruction  of  the  semi-rigid  diri- 
gible "Roma,"  of  the  War  Department 
on  Feb.  21  have  just  been  made  public 
by  Secretary  of  War  W'eeks.  A  report 
was  made  by  the  Chief  of  Air  Service 
with  the  aid  of  a  number  of  outside 
experts,  and  upon  submission  of  this 
report  to  the  air  attache  of  the  Italian 
Embassy  a  separate  report  was  made 
by  him  on  the  part  of  the  Italian  de- 
signers and  builders.  The  reports  di- 
verge  in  their  conclusions. 

On  Feb.  21  the  "Roma"  dived  to  the 
ground  at  Noi-folk,  Va.,  while  flying  at 
.50  to  60  mi.  per  hr.  about  600  ft.  above 
ground,  and  took  fire  and  burned.  Of 
those  on  board  only  11  persons  sur- 
vived, while  34  were  killed.  Partly  be- 
cause of  this  fact  the  conditions  and 
causes  of  the  accident  could  not  be  de- 
termined with  certainty.  The  Air 
Service  concludes  it  to  be  most  prob- 
able, however,  that  a  slight  flattening 
of  the  top  of  the  nose  and  partial  fail- 
ure of  the  nose  cap  resulted  in  a  down- 
ward pressure  on  the  nose  tending  to 
produce  a  dive;  that  the  stabilizer 
planes  at  the  tail,  tending  to  correct 
this  action,  brought  a  heavy  strain 
upon  the  keel;  that  the  keel  yielded 
slightly  near  the  rear  end,  and  thereby 
placed  the  stabilizer  surfaces  into  a 
position  where  they  no  longer  acted  ef- 
fectively; and  that  the  absence  of  pro- 
vision in  the  pilot  house  for  stopping 
the  engines  instantly  was  responsible 
for  the  forward  pair  of  motors  (there 
were  six  Liberty  motors  in  all)  con- 
tinuing to  run  at  normal  speed  until 
the  vessel   hit  the  ground. 

Disagreeing  with  the  theory  of 
yielding  of  the  keel,  the  Italian  ex- 
planation points  out  that  the  stabilizer 
reaction  due  to  pressure  on  the  flat- 
tened nose  could  not  be  great  enough  to 
overstress  the  keel,  and  that  the  great- 
est stresses  in  the  keel  occur  at  the 
mid-section  rather  than  near  the  rear 
end.  It  finds  as  most  probable  cause 
a  failure  of  the  elevator-rudder  con- 
trols, due  to  breaking  of  the  rudder 
cords  provided  to  hold  this  rudder  in 
horizontal  position,  followed  by  break- 
ing of  either  the  steering  cable  of  this 
rudder  or  some  other  part  of  the  con- 
trol mechanism  under  the  sudden 
strain.  When  uncontrolled,  the  ele- 
vator rudder  had  a  tendency  to  drop 
at  the  rear  to  an  equilibrium  position 
about  8  deg.  from  horizontal,  and 
through  such  change  of  angle  the 
airship  was  caused  to  dive. 


Mears  to  Retain  Commission 

To  meet  a  decision  of  the  Comptroller 
General  that  his  service  as  a  member 
and  chairman  of  the  Alaskan  Engineer- 
ing Commission,  a  civil  function,  de- 
prives him  of  his  army  commission,  the 
House  has  passed  a  resolution  author- 
izing the  appointment  of  Frederick 
Mears  as  an  officer  of  the  army  and 
making  him  eligible  to  continue  the 
engineering  commission    office. 
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Action  by  F.  A.  E.  S.  Committee 
on  Procedure 

The  Committee  on  Procedure  of  the 
Federated  American  Engraving  So- 
cieties, of  which  Calvert  Townley  is 
chairman,  held  a  meeting  on  July  14 
at  which  the  following  action  was 
taken: 

"The  invitation  to  send  representa- 
tives to  the  Pan  Pacific  Commercial 
Conference  in  September  was  accepted. 
Appointment  of  a  representative  to  at- 
tend the  Engineering  Congress  in  Rio 
de  Janeiro  in  September  was  author- 
ized. The  president  was  also  author- 
ized to  co-operate  with  the  necessary 
authorities  in  appointing  a  committee 
of  engineers  to  make  a  trip  to  China 
to  form  personal  contacts  and  encourage 
friendly  relations. 

"The  return  of  patents  from  the 
Chemical  Foundation  to  the  Alien 
Property  Custodian  was  considered  by 
the  committee  following  which  a  reso- 
lution was  addressed  to  President 
Harding  requesting  that  action  be  de- 
layed until  representatives  of  the  chem- 
ists, chemical  engineers  and  manufac- 
turers, and  others  could  be  heard.  It 
furthermore  implored  that  nothing  be 
done    which    would    in    any    way   tend 
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Road  Builders  Give  Views  on  Priority  Order 

Delay  to  Work  Seen  in  Reducing  Supply  of  Railway 
Cars  for  Highway  Materials 


I 


N  answer  to  a  telegraphic  request 
for  their  views  on  the  probable  effect 
of  railway  car  priority  orders  from  the 
Interstate  Commerce  Commission  on 
the  road  building  program,  state  high 


IS  produced  from  pits  located  within 
truck  haul  of  the  jobs.  Contractors 
have  stocked  ahead  with  cement.  Some 
of  the  contracts  are  served  by  water 
transportation.      Railroads    feel    confi- 


toward    the    ultimate    return,    to    for-    of  the  aggregate  for  paving  and 'bridges 
mer  owners,  of  patents  and  other  prop-    ^ 

Coal  Shortage  Threatens  Shut- 
down of  Cement  Mills 

The  effect  of  the  coal  shortage  on  in- 
dustrial operations,  already  noticeable 
m  reports  from  New  York  stating  that 
some  of  the  large  steel  mills  will  prob- 
ably have  to  shut  down  unless  the  coal 
strike  is  settled  within  the  next  few 
weeks,  is  also  being  felt  by  the  cement 
industry  and  the  difficulty  of  obtaining 
coal  has  caused  a  number  of  plants  to 
cease  operations  for  the  time  being.  A 
statement  issued  by  the  Portland  Ce- 
ment Association  in  Chicago  points  out 
that  the  cement  industry  is  the  fourth 
largest  consumer  of  coal  in  the  coun- 
try, over  7,000,000  tons  being  consumed 
at  cement  mills  every  year.  Many  of 
the  mills  have  been  having  difficulty  in 
securing  coal  for  some  time.  With  the 
regular  source  of  supply  shut  off  by 
the  strike  the  mills  have  been  forced  to 
secure  coal  from  more  distant  mines, 
at  higher  prices  and  a  longer  haul.  As 
many  of  these  sources  are  now  cut  off 
the  situation  has  become  acute  and  un- 
less the  strike  adjusts  itself  in  a  few 
weeks  more  of  the  plants  will  be  closed, 
or  operated   on   part  time. 

Coming  at  a  time  when  the  country 
is  experiencing  one  of  the  greatest 
building  booms  in  its  history,  a  shortage 
of  cement  would  have  a  serious  effect 
on  every  class  of  construction  opera- 
tion. As  cement  enters  into  practically 
every  building  that  is  erected  the  cut- 
ting oft'  of  the  cement  supply  through 
the  coal  strike  would  tie  up  many  of 
the  building  projects.  A  similar  effect 
would  be  felt  by  the  road  construction 
industry. 

In  addition  to  the  coal  strike,  the  rail- 
road strike  has  a  direct  effect  on  the 
cement  supply.  The  equivalent  of  377,- 
000  box  cars  of  50-ton  capacity  each 
were  required  to  haul  last  year's  cement 
output  to  the  consumer,  and  if  the 
strike  ties  up  transportation  it  will  be 
impossible  to  get  the  cement  shipped  to 
the  points  where  it  is  needed. 


erty   lawfully  sequestered   and   sold  to 
Americans. 

"Revision  of  the  mining  laws  pro- 
posed in  H.  R.  7736  was  approved  by 
the  committee  and  council  directed  to 
use  its  influence  in  furthering  the  pas- 
sage of  the  bill  subject  to  committee 
amendments.  The  executive  secretary 
is  in  communication  with  the  chairman 
of  the  mines  and  mining  committee  on 
behalf  of  this  legislation. 

"The   committee   approved  the  opin- 
ion  that  the  follovdng  bills   were   not 
within  the  scope  covered  by  the  activi- 
ties    of     the     American     Engineering 
Council;   The   Bacharach  bill   affecting 
public    utilities    companies,    the    Mer- 
chant Marine  bill,  the  Trade  Associa- 
tions Regulating  bill  and  the  Ship  Sub- 
sidy   bill.      It    approved    the    principle 
of    the    hydraulic    laboratory    bill    but 
recommended  that  no   special   exertion 
be  made  in  favor  of  it  until  a  special 
committee    of    the    Boston    Society    of 
Civil  Engineers,  to  be  appointed  at  the 
request  of  Council,  could  review  the  sub- 
ject and  advise  the  Executive  Board." 
In  connection  with  the  above  action 
on   the  chemical   patents.   Dean   M.    E. 
Cooley,   president  of  the   F.   A.   E.   S., 
makes  the  further  announcement:    "It 
is  of  importance  to  note  that  the  Fed- 
erated American  Engineering  Societies 
speaks    concerning    national    problems 
for  thirty  odd  national,  state  and   lo- 
cal engineering  societies.     The  federa- 
tion,   therefore,    speaks    on    behalf    of 
some  55,000  engineers." 


way    officials    have    sent    Engineering    dent  they  can'  keep  contracts  going.— 
News-Record  the  following  replies:  Ja^nes  Allen,  state  supervisor  of  high- 

ways. 

California — So  far  as  I  am  aware, 
the  Interstate  Commerce  Commission 
priority  order  concerning  railroad 
freight  movements  is  limited  to  states 
east  of  the  Mississippi  River.  Were 
this  order  to  apply  west  of  the  Miss- 
issippi River  chaos  would  be  the  result 
so  far  as  our  road-building  operations 
are  concerned,  since  we  have  several 
million  dollars'  worth  of  work  under 
contract  and  are  at  the  height  of 
our  road  activities.  The  condition  must 
be  extremely  embarrassing  in  the 
Eastern  states  which  are  in  a  like  con- 
dition, and  it  appears  to  me  to  be  ex- 
tremely stupid  to  promulgate  such  an 
order  without  giving  adequate  consid- 
eration to  the  road-building  program  of 
the  country.— A.  B.  Fletcher,  state 
highway  engineer. 


Texas — On  90  per  cent  of  our  high- 
way projects  under  construction 
crushed  stone,  gravel  and  sand  are 
shipped  in  by  rail  and  the  same  will 
apply  on  800  miles  of  new  highway 
work  to  be  let  in  the  near  future.  The 
shipping  of  such  materials  only  upon 
priority  orders  issued  by  the  Interstate 
Commerce  Commission  will  greatly  re- 
tard delivery  of  necessary  road-building 
materials  and  will  undoubtedly  increase 
the  cost  of  highway  work  as  well  as  re- 
tard completion  of  work  under  contract. 
— J.  D.  Fauntleroy,  state  highway 
engineer. 

Washington — Commerce  Commission 
priority  orders  will  not  seriously  af- 
fect our  road-building  program.    Much 


Philadelphia  Sells  Bonds 

A  $6,000,000  issue  of  4  per  cent,  20-50 
year  improvement  bonds,  redeemable  at 
103  on  30  days'  notice,  has  been  sold 
at  3.93  -I-  by  the  City  of  Philadelphia. 
This  was  the  most  favorable  yield  rate 
among  16  issues  totalling  nearly  $15,- 
000,000  reported  by  the  New  York 
Times  for  the  week  ended  July  28.  All 
but  3  of  the  16  sales  were  at  a  yield 
-ate  of  less  than  5  per  cent,  one  being 
at  5,  one  at  5.10  and  one  at  5..50. 


Indiana — Commerce  Commission  pri- 
ority order  shows  no  noticeable  effect 
to  date. — C.  Gray,  chief  engineer,  state 
highway  commission. 

Kansas — Priority  orders  of  Inter- 
state Commerce  Commission,  if  en- 
forced in  this  state,  will  place  all  road 
projects  of  concrete,  brick,  and  bitumi- 
nous macadam  at  standstill.  Practically 
all  this  work  involves  rail  shipments, 
and  shortage  of  aggregate  will  result 
in  shutting  down  a  contract,  as  none 
of  the  contractors  has  been  able  to 
store  sufficient  material  in  advance. — 
M.  W.  Watson,  state  highway  engineer. 

Maryland  —  Commerce  Commission 
priority  order  has  not  affected  road 
building  program  because  sufficient 
material  was  in  transit  when  issued  to 
keep  work  moving.  However,  all  ma- 
terial people  are  declining  further  ship- 
ments because  of  this  order  and  within 
a  week  we  expect  an  entire  cessation 
of  road  building  work  in  this  state. — 
J.  N.  Mackall,  chief  engineer,  state 
roads  commission. 

New  York — If  the  conditions  antici- 
pated by  the  Interstate  Commerce 
Commission's  priority  order  should  de- 
velop to  the  extent  that  it  is  necessary 
to  enforce  it  strictly,  it  will  of  necessity 
seriously  interfere  with  our  road-con- 
struction work.  A  modification  of  this 
order  permitting  the  use  of  open  top 
cars  for  the  loading  of  road-building 
materials  when  the  point  to  which 
these  shipments  are  destined  is  in  the 
general  direction  of  the  empty  return 
movement  to  the  mines  would  be  of 
material  assistance.  —  Fred  W.  Sarr, 
first  deputy  commissioner  of  highivays. 

Virginia — Priority  orders  issued  by 
the  Interstate  Commerce  Commission 
giving  preference  to  the  handling  of 
fuel,  food  products  and  live-stock  up 
to  date  have  not  greatly  interfered  with 
our  road  building  in  this  state.    At  one 
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or  two  points  our  work  has  been  some- 
what delayed,  but  nothing  of  a  serious 
nature  has  developed  and  we  are  hop- 
ing that  the  situation  will  improve 
rather  than  get  worse.— H.  G.  Shirley, 
chairman,  state  highway  com7nissio7i. 

Pennsylvania — On  receipt  of  advice 
from  Washington  on  the  issuance  of 
Service  Order  No.  23  of  the  Interstate 
Commerce  Commission,  this  department 
immediately  outlined  a  program  of  pro- 
cedure similar  to  that  used  during  1920. 
We  are  in  touch  with  all  contractors 
and  are  now  receiving  statements  from 
them  covering  their  material  require- 
ments daily,  and  are  preparing  full 
data  so  that,  if  steps  can  be  taken  to 
remedy  the  situation,  we  will  have  the 
necessary  data  to  reinforce  our  re- 
quests. It  is  too  early  to  give  a  rea- 
sonable prediction  as  to  the  effect  of  the 
order.  While  we  are  hopeful  that  the 
situation  will  not  be  as  difficult  as  in 
1920,  still  the  strike  situation,  particu- 
larly as  it  affects  the  coal  fields  of 
Pennsylvania,  would  seem  to  point  to  a 
very  marked  decrease  in  the  number  of 
available  hopper-bottom  cars  on  the 
resumption  of  coal  production.  There- 
fore, we  are  not  overly  optimistic,  par- 
ticularly as  to  shipments  after  Aug.  25. 
We  are  recommending  to  all  contrac- 
tors the  stocking  and  storing  of  ma- 
terials to  their  maximum  capacity  now. 
— W.  D.  Uhler,  chief  engineer,  state 
highway  department. 

Massachusetts — I  do  not  know  ex- 
actly what  priority  orders  may  be  con- 
templated, but  assume  that  they  will 
refer  only  to  coal.  From  what  I  can 
learn  by  interviews  with  New  England 
railroad  officials,  such  priority  orders 
would  have  little  effect  on  our  road- 
building  program  as  there  is  apparently 
not  sufficient  coal  to  be  shipped  to  inter- 
fere seriously  with  the  shipment  of 
other  materials. — A.  W.  Dean,  chief 
engineer,  state  highway  department. 

Oregon — Coal  strike  priority  order  of 
Interstate  Commerce  Commission  will 
not  affect  Oregon  road  work,  according 
to  highway  officials  of  that  state,  as 
sand  and  rock  from  local  sources  are 
used  almost  exclusively.  However, 
should  the  railroad  strike  situation  re- 
duce the  supply  of  covered  cars,  that 
would  materially  interfere  with  pro- 
posed work  by  delaying  cement  and 
asphalt  deliveries. — State  highway  coni- 
mission. 

New  Jersey — We  have  no  definite 
information  as  to  the  exact  context  of 
the  priority  orders,  so  that  it  is  difficult 
to  know  the  extent  of  them.  We  have, 
however,  tried  to  anticipate  the  issu- 
ance of  such  orders  and  have  tele- 
graphed previously  to  all  contractors 
doing  work  in  this  State,  advising  them 
to  increase  their  stock  of  road  materials 
so  that  their  work  would  not  be  held 
up  because  of  orders  which  might  be 
issued  in  the  future  by  the  Interstate 
Commerce  Commission.  We  feel  that 
this  has  helped  to  some  extent. 
Another  great  advantage  to  the  con- 
tractors in  New  Jersey  in  this  connec- 
tion is  the  fact  that  our  specifications 
provide  that  contractors  may  be  paid 
not  to  exceed  80  per  cent  of  the  value 
of  materials  on  the  ground  but  not 
in  place,  and  this  is  a  decided  advantage 
to  the  contractors  in  the  condition 
which  we  are  confronting  at  the  present 
time.  —  T.  J.  Wasser,  state  highway 
engineer. 


FOK  NATIONAL  ENGINEERING 
MUSEUM  AT  WASHINGTON 

A  committee  of  the  American 
Society  of  Mechanical  Engineers, 
originally  appointed  to  co-operate 
in  the  collection  of  historical  ma- 
terial bearing  on  the  work  of  Cor- 
nelius H.  DeLamater  and  Capt. 
John  Ericsson,  has  started  a  move- 
ment to  establish  an  engineering 
museum  in  connection  with  the 
•National  Museum  at  Washington. 
The  plan  has  the  support  of  the 
Smithsonian  Institution.  The  com- 
mittee invites  requests  for  further 
information  from  engineering  so- 
cieties and  alumni  associations  of 
engineering  .schools  that  may  be 
interested,  which  should  be  ad- 
dressed to  Joint  Committee  on  the 
National  Ensineering  .Museum,  En- 
gineering Societies  Building, "  29 
West  39th   St.,  New   York  City. 


Report  on  New  York  Subway  Fire 
Exonerates  Pyrene 

Report  has  been  made  by  the  New 
York  Transit  Commission  of  its  in- 
vestigation of  the  fire  that  precipitated 
a  near-panic  on  a  Lexington  Ave.  sub- 
way train  on  July  6.  (See  Engineering 
Neus-Record,  July  13,  1922,  p.  80). 
The  commission  has  found  that  the  fire 
was  caused  by  a  short-circuit  on  a 
panel  board  in  the  vestibule  of  one  of 
the  cars  and  that  the  smoke  and  fumes 
liberated  were  from  burning  insulation, 
rubber,  paint  and  varnish.  There  were 
no  fatalities  and  those  that  were  over- 
come were  affected  by  the  smoke  from 
the  burning  insulation  and  by  the  haste 
with  which  they  climbed  the  75  ft.  to 
the  surface. 

Immediately  after  the  fire  many 
statements  were  made  indicating  that 
passengers  had  been  overcome  by  fumes 
generated  by  the  use  of  Pyrene  ex- 
tinguishers, and  pending  the  investiga- 
tion their  use  had  been  restricted  by 
the  subway  management.  The  inquiry 
reveals  no  ground  for  these  statements, 
and  the  investigators  recommend  re- 
sumption of  the  use  of  the  Pyrene  to 
e-xtinguish  electric-arc  fires. 


Two  Brooklyn  Bridge  Cables 
Shift  on  Saddles 

City    Commissioner    Recommends    New 

East   River   Bridge  and 

Rebuilding   Old 

Two  of  the  four  main  cables  of  the 
Brooklyn  Bridge  across  the  East  River 
at  New  York  slipped  in  their  saddles 
recently,  according  to  Edward  A. 
Byrne,  chief  engineer  of  the  Depart- 
ment of  Plant  and  Structures,  New 
York  City.  The  information  was  given 
in  connection  with  a  request  by  Com- 
missioner Whalen  of  the  department,  to 
the  Board  of  Estimate  and  Apportion- 
ment, for  authorization  to  build  a  new 
bridge  near  the  Brooklyn  Bridge,  as  a 
preliminary  to  the  rebuilding  of  the 
present  structure.  An  additional  bridge 
is  needed  by  the  steadily  increasing 
traffic,  and  it  is  not  possible  to  modern- 
ize or  increase  the  traffic  capacity  of 
the  Brooklyn  Bridge  before  a  new  struc- 
ture is  ready  to  take  its  traffic  during 
the  reconstruction. 

The  cable  movement,  which  was  no- 
ticed on  June  15,  affected  the  two  north 
cables  at  their  west  or  Manhattan 
tower  support.  The  north  or  A  cable 
moved  12  in.  in  the  direction  from  the 
shore  span  to  the  main  span,  and  the 
next  or  B  cable  moved  J  in.  in  the  same 
direction. 

No  other  change  of  condition  in  the 
bridge  has  been  discovered  in  the  reg- 
ular inspections  or  in  special  examina- 
tions carried  out  since  the  movement 
was  noticed.  In  particular  Mr.  Byrne 
states  that  the  anchorages  and  towers 
show  no  change  in  any  respect  and  are 
in  excellent  condition,  and  that  the  sus- 
pended structure  also  is  normal. 

The  cable  movement  is  regarded  as  a 
readjustment  of  strains  probably  con- 
nected \vith  a  similar  movement  in 
1898,  when  trolley  cars  began  operat- 
ing over  the  bridge.  The  southerly 
cables  showed  the  most  movement  at 
that  time,  while  the  north  cable  had 
little  or  no  movement.  That  motion 
was  a  slipping  of  the  cable  saddles  on 
their  supports,  the  rollers  having  been 
rusted  fast  during  the  preceding  years. 
Since  that  time  the  saddles  have  been 
blocked.  The  present  movement  was  a 
slipping  of  the  cables  in  the  saddles. 


Hearings  on  Need  for  Hydraulic 
Laboratory  Soon  to  Begin 

The  Senate  Committee  on  Commerce 
has  authorized  a  thorough  investigation 
into  the  advisability  of  establishing  in 
W^ashington  a  national  hydraulic  labor- 
atory. This  action  is  taken  because 
members  of  the  committee  are  unani- 
mously of  the  opinion  that  insufficient 
attention  has  been  given  to  the  scientific 
side  of  flood  control.  A  sub-committee 
was  appointed  to  hold  hearings  and 
to  conduct  the  investigation.  Senator 
Ransdell,  of  Louisiana,  was  chosen  to 
head  the  sub-committee;  Senator  Du- 
pont,  of  Delaware,  and  Senator  Mc- 
Nary,  of  Oregon,  are  the  other  mem- 
bers. The  Secretaries  of  War,  Interior 
and  Commerce  have  been  requested  by 
the  sub-committee  to  report  as  to  the 
need  for  such  a  laboratory  and  as  to 
their  opinions  upon  its  value. 

The  initial  witness  probably  will  be 
John  R.  Freemen,  president  of  the  Am. 
Soc.  C.  E.,  at  whose  suggestion  this  leg- 
islation was  initiated. 


Hoover  Heads  Commission 
to  Direct  Distribution 

Secretary  Hoover  has  been  appointed 
by  President  Harding  to  be  chairman 
of  the  governmental  commission  that 
wnll  direct  distribution  of  the  available 
supplies  of  coal  and  other  necessities 
during  the  current  railroad  and  coal 
strikes.  The  power  vested  in  this  com- 
mission is  to  be  exercised  subject  to 
the  needs  of  the  emergency.  Priority 
in  transportation  will  be  given  to  es- 
sentials in  the  following  order:  Food, 
feed  for  live-stock,  live-stock,  perish- 
ables, coal,  coke,  and  fuel  oil.  In  the 
movement  of  coal  preference  is  to  be 
given  to  transportation  agencies,  public 
utilities,  ice  and  refrigerator  plants, 
hospitals  and  other  public  institutions. 

The  secretary  has  asked  the  co-opera- 
tion of  the  state  authorities  and  com- 
missions in  carrying  out  plans  for  reg- 
ulation and  will  make  every  effort  tc 
handle  the  situation  through  local 
agencies. 
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Start  Last  Traffic  Run 
on  Bates  Test  Road 

Chief    Enjrineer    Older    Comments    on 

Indications  of   Results  Thus 

Far   Secured 

The  $300,000  Bates  experimental  road 
sections  near  Springfield,  111.,  are  now 
being  traversed  by  the  last  and  heaviest 
loading  originally  planned,  8,000  lb.  per 
rear  wheel.  Many  parties  have  visited 
the  road  at  the  invitation  of  the  Illinois 
State  Highway  Department  but  the 
largest  delegation  so  far  comprised  60 
members  of  the  Detroit  Automobile 
Club,  state  and  county  highway  officials 
of  Michigan  and  Wisconsin,  who  made 
an  inspection,  July  24. 

Clifford  Older,  chief  engineer,  in  ex- 
plaining the  results  (which  will  be  sum- 
marized in  Engineering  Neivs-Record 
next  week)  indicated  that  with  the  lab- 
atory  tests  corollary  with  the  road 
tests  rational  designs  could  now  be 
made  with  definite  predetermined  fac- 
tors of  safety.  In  general  the  findings, 
he   said,  are   as  follows: 

Fatigue  tests  on  6-in.  cantilever 
beams  of  concrete  indicate  that  several 
million  applications  can  be  made  if 
the  load  is  less  than  50  per  cent  of  its 
amount  at  the  point  of  rupture.  When 
the  load  is  increased  10  per  cent 
breakages  occur  with  a  few  thousand 
applications. 

The  result  on  pavements  of  impact 
from  a  drop  of  about  i-in.  is  less  than 
the  result  of  static  loads.  Curling  of 
the  edges  at  night,  due  to  temperature 
changes,  is  nearly  J-in.,  and  has  been 
proved  beyond  a  doubt.  The  night 
breaks  under  traffic  at  edges  have  been 
three  times  as  frequent  as  the  day 
breaks.  In  consequence,  the  design  for 
corners,  the  weakest  place,  is  the  criti- 
cal feature.  Practically  all  failures 
have  started  from  corner  breaks.  It 
is  significant  that  no  early  breaks  have 
occurred  on  the  north  side  of  the  road 
where  the  drivers  keep  the  outside 
wheel  about  3  ft.  from  the  edge;  all 
breaks  have  occurred  on  the  south  side 
where  wheel  loads  are  at  the  edge. 

SuBGRADE  Observations 

Suhgrade  observations  indicate  con- 
tinuous moisture  content  which  is  not 
affected  by  drains.  Mr.  Older  was  par- 
ticular to  point  out  that  this  referred 
to  the  brown  loam  of  Illinois  in  which 
capillary  attraction  was  strong  and 
held  about  25  per  cent  of  moisture 
throughout  the  summer,  with  rises  in 
spring  and  fall  to  40  per  cent.  He 
concluded  that  money  for  drains  in  this 
type  of  soil  is  thrown  away. 

The  5-in.  slabs  are  beginning  to 
break  up  under  the  8,000-lb.  wheel  loads 
after  about  2,000  trips.  This  loading 
is  the  maximum  permitted  by  the 
Illinois  state  law.  For  the  earlier 
loadings  3,000  trips  were  made  for  each 
increment  of  increase,  but  for  the 
last  loading  it  is  planned  to  continue 
the  test  until  10,000  trips  have  been 
made.  It  is  unlikely  that  this  will 
have  any  effect  on  the  8-  and  9-in.  sec- 
tions. If  it  is  decided  to  break  these 
heavier  slabs,  heavier  trucks  will  have 
to  be  provided  as  the  sixteen  units 
now  in  use  carry  a  1-ton  overload. 

Expressions  of  opinion  indicated  that 
many  views  held  by  the  visitors  were 
being  abandoned.  The  questionable 
value  of  drainage  and  use  of  broken 
stone    under    pavements    were    partic- 


The  Engineer  in 
Public  Life 


M.  T.  CALEF 

M.  T.  Calef  was  elected  to  the  state 
legislature  of  Indiana  in  1920.     He  in- 
troduced   the    Engineers'    Registration 
Law  in  the  72nd  In- 

diana     General     As- 

jgH||^  sembly  of  1921 ;  was 

ji^^'^^k  author  of  two   road 

t  ^  biils     and     member 

of  the  following 
committees :  Roads, 
county  and  town- 
ship business;  man- 
ufacturing and  com- 
merce ;  claims ;  and 
public  bills  and 
swamp  lands. 

He  was  born  in 
River  Sioux,  Iowa, 
34  years  ago,  on  a 
farm  of  which  he 
tired,  going  west  in 
1906,  to  Baker,  Ore.,  where  he  be- 
came interested  in  hydro-electric 
work,  from  camp  cook  to  lineman. 
He  worked  his  way  through  Ore- 
gon State  College  and  was  gradu- 
ated in  1911  with  the  degree  of  B.S. 
The  next  two  years  were  spent  with 
the  Warren  Construction  Co.  of  Port- 
land, Ore. 

From  1913  to  1916  Mr.  Calef  attended 
the  postgraduate  school  of  highway 
engineering  at  Columbia  University, 
taking  the  degree  of  Master  of  Engi- 
neering. He  then  became  road  engi- 
neer for  the  Rocmac  interests  of  Phila- 
delphia and  Toronto.  In  1916  he  went 
to  the  State  of  Washington  where  he 
engaged  in  paving  and  road  construc- 
tion. That  same  year  he  moved  to 
South  Bend,  Ind.,  where  he  was  district 
sales  engineer  for  the  France  Stone  & 
Slag  Co.  of  Toledo  until  1921.  He  then 
organized  the  Highways  Improvement 
Co.  of  which  he  is  president  and  treas- 
urer. 

Mr.  Calef  is  a  charter  member  and 
first  president  of  the  St.  Joseph  Valley 
Chapter  of  the  American  Association 
of  Engineers.  He  is  a  member  of  the 
South  Bend  Chamber  of  Commerce  and 
is  the  inventor  of  several  fonns  of 
road-construction   machinery. 

ularly  debated.  On  the  other  hand  the 
Wisconsin  and  Michigan  engineers  ex- 
pressed a  feeling  of  satisfaction  that 
their  present  designs  were  adequate. 
From  those  who  were  looking  for  the 
big  result  one  thought  seemed  pre- 
dominent,  viz.,  that  in  some  way  truck 
makers  and  road  designers  were  going 
to  be  able  to  get  down  to  a  definite 
basis  of  design,  the  truck  to  be  rea- 
sonably limited  and  the  road  to  care 
for  that  limit.  Mr.  Older  feels  that 
ultimately  zones  will  be  prescribed 
with  8-  or  10-in.  slabs  built  in  and 
around  large  centers  and  perhaps  as 
thin  as  4-in.  slabs  provided  in  strictly 
rural  territory. 


Announces  Narrows  Tunnel  Staff 

The  chief  engineer  of  the  Board  of 
Estimate  and  Apportionment,  of  New 
York  City,  announces  the  appointment 
of  the  staff  that  will  prepare  plans  for 
the  Brooklyn-Richmond  freight  and 
passenger  tunnel,  generally  knovirn  as 
the  narrows  tunnel.  The  more  impor- 
tant positions  provided  for  are: 

Administrative:  Arthur  S.  Tuttle, 
chief  engineer  and  Herman  H.  Smith, 
deputy  chief  engineer;  D.  W.  Coe,  resi- 
dent engineer;  William  J.  Shea,  and 
Francis  H.  Phipps,  assistant  engineers; 
Leon  K.  Merrill,  auditor;  and  William 
M.  Conant,  statistician. 

Consultants:  Glen  E.  Balch,  on 
dredging;  Wilson  S.  Kinnear,  on  rail- 
road and  trench  tunnel  design  and  con- 
struction; Frederick  C.  Noble,  on  tun- 
nel design  and  construction;  Henry  B. 
Seaman,  on  structural  design;  John  F. 
Sullivan,  on  project;  and  Silas  H. 
Woodard,  on  tunnel  design  and  con- 
struction. 

Design  and  construction  staff:  Jesse 
B.  Snow,  tunnel  engineer;  Charles  D. 
Drew,  principal  assistant  engineer; 
William  McK.  Griffin,  resident  engi- 
neer; Clarence  K.  Conard,  railroad  en- 
gineer; W.  C.  Lancaster,  electrical  en- 
gineer; John  H.  Quimby,  designing  en- 
gineer; Robert  C.  Strachan,  Charles  J. 
McGronan,  Melvin  D.  Casler  and  Ed- 
ward M.  Law,  assistant  engineers. 


Plan  Large  Road-Contract 

Lettings  in  Missouri 

Several  million  dollars'  worth  of  high- 
way contracts,  it  is  expected,  will  be 
let  in  Missouri  before  the  first  of  the 
year  as  the  result  of  the  designation 
of  a  1,500-mile  system  of  primary  state 
roads  in  a  report  just  submitted  to  the 
state  highway  commission  by  Rollen  J. 
Windrow,  consulting  engineer  and 
assistant  to  the  chairman,  and  B.  H. 
Piepmeier,  chief  engineer.  Missouri 
has  already  voted  $60,000,000  of  bonds 
to  be  used  in  the  construction  of  76,000 
miles  of  state  roads.  The  law  provides 
for  the  selection  by  the  commission  of 
1,500  miles  of  this  system  to  be  classified 
as  primary  or  trunk-line  routes.  The 
commission  has  planned  to  hold  a  pub- 
lic hearing  this  week  to  consider  the 
recommendations  of  its  engineers  and 
will  then  reach  a  final  decision  regard- 
ing the  issuance  of  $10,000,000  at  once 
to  enable  work  to  be  started. 

The  state  highway  department  has 
plans  prepared  for  a  large  mileage  of 
the  recommended  system  and  every- 
thing is  in  readiness  for  letting  con- 
tracts as  soon  as  money  is  available 
from  the  sale  of  the  bonds.  The  1,500- 
mile  system  was  selected  to  connect 
the  principal  centers  of  population  and 
not  jxrimarily  to  form  connection  with 
adjoining  states.  The  system  connects 
26  cities  containing  1,453,891  people. 


Trade  Commission  Member 
Sworn  In 

On  June  30  Judge  Vernon  W.  Van 
Fleet,  former  judge  of  the  Superior 
Court  at  South  Bend,  Ind.,  was  sworn 
in  as  a  member  of  the  Federal  Trade 
Commission. 


Cresson  to  Study  Foreign  Ports 

B.  F.  Cresson,  Jr.,  chief  engineer 
of  the  Port  of  New  York  Authority, 
has  sailed  for  Europe,  where  he  will 
inspect  the  principal  ports.  He  plan.; 
to  visit  Liverpool.  Manchester,  Glas- 
gow, London,  Southampton,  Copenha- 
gen, Stockholm,  and  possibly  the  Ger- 
man ports;  and  will  study  particu 
larly  the  operation  and  management  of 
the  Port  of  London  under  the  Port  of 
London  Authority. 
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Engineering  Societies 


Calendar 


Annnal  Meetings 


ENGINEERING  INSTITUTE  OF 
CANAD.^.  Montreal.  Que. :  Pro- 
fessional Jleeling,  Winnipee,  Man., 
Sept.   5-7. 

NEW  ENGLAND  WATER  AVORKS 
ASSOCIATION.  Boston ;  Annual 
Convention,  New  Bedford.  Mass., 
Sept.   12-15. 

A.MERICAN  ASSOCIATION  OF  PORT 
AUTHORITIES  ;  Montreal,  Que. ; 
Annual  Convention.  Toronto,  Ont., 
Sept.  14-16. 

AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL IMPROVEMENTS.  St. 
Petersburg,  Ela. ;  Annual  Conven- 
tion,  Cleveland.  Ohio,   Oct.   2-6. 


The  American  Association  of  Engi- 
neers at  a  recent  meeting  of  the  Board  of 
Directors,  appointed  the  following  com- 
mittee chairmen:  Qualifications,  R.  C. 
Kellogg;  practice,  E.  E.  Carpenter; 
services  and  fees  of  practicing  engi- 
neers, L.  E.  Ayres;  salaries  of  engineers 
in  teaching  .service,  C.  J.  Tilden;  en- 
gineering education  and  classification 
of  engineering  schools,  Frederic  Bass; 
classification  of  engineering  positions, 
A.  B.  McDaniel;  chapter  activities,  J. 
P.  Kelly;  publications,  A.  N.  Johnson; 
political  policies,  Raymond  Burnham; 
auditing,  C.  A.  Hoglund;  legislative, 
W.  W.  DeBerard;  salaries  of  engineers 
in  public  service,  S.  C.  Hadden;  rail- 
road advisory,  W.  C.  Bolin;  amplifica- 
tion of  ideals  and  objects,  F.  H.  Newell. 

The  Connecticut  Society  of  Civil 
Engineers  held  its  annual  outing  at 
the  Connecticut  Agriculture  College, 
Storrs,  Conn.,  July  2.5.  Besides  an 
elaborate  sports  programme  there  were 
several  short  addresses  including  one 
by  President  Beach  of  the  College  on 
"What  the  College  is  Doing  for  Con- 
necticut." 


Personal  Notes 


Frank  Rynearson  has  been 
elected  as  road  supervisor  fur  the  bor- 
ough of  DuBoistown  He  has  served 
as  a  road  supervisor  throughout  central 
Pennsylvania  for  twenty  years. 

C.  R.  H  0  R  n  e,  resident  bridge  engi- 
neer on  the  Choctawhatchee  River 
Bridge,  has  severed  his  connection  with 
the  Florida  State  Road  Department 
and  has  accepted  a  position  with  the 
U.  S.  Bureau  of  Public  Roads. 

II.  D.  Barnes,  F.  S.  Picker- 
ing and  L.  F.  Goff  have  recently 
been  appointed  by  the  Kansas  State 
Highway  Commission  as  county  engi- 
neers of  Butler,  Johnson  a  "  Rawlins 
Counties,  respectively. 

Frank  A.  Ri'ssell  has  been 
elected  professor  of  engineering  at  the 
University  of  Kansas,  to  succeed  Prof. 
C.  C.  Williams  who  recently  resigned 
to  become  professor  of  civil  engineer- 
ing at  the  University  of  Illinois. 


Charles  D.  Campbell,  of 
Hamilton,  Ont.,  ha.=  been  appointed  city 
engineer  of  Belleville,  Ont.  He  suc- 
ceeds John  L.  M  ill.  He  was  for- 
merly resident  engineer  of  the  Gait, 
Hespeler  &  Preston  R.R. 

Arthur  H.  Bickerstaph 
has  recently  opened  an  office  in  Titus- 
ville,  Pa.,  for  the  practice  of  surveying 
and  mapping. 

James  Austin  Mortland, 
who  recently  -esigned  as  bridge  engi- 
neer to  the  Florida  State  Road  Depart- 
ment, has  opened  a  consulting  engi- 
neering office  in  Tampa,  Fla. 

W.  S.  Earl  e,  division  engineer 
for  Florida  State  Road  Department, 
has  resigned  to  take  charge  of  the  con- 
struction of  roads  for  Seminole  County. 

W.  H.  Steiner  has  been  ap- 
pointed district  engineer  in  charge  of 
the  Des  Moines  office  of  the  Portland 
Cement  Association  to  succeed  H.  L. 
TiLLSON,  resigned.  Mr.  Steiner  has 
been  connected  with  the  Association  for 
the  past  three  years,  most  of  that  time 
having  been  spent  in  Iowa.  He  was 
also  city  engineer  of  Marshalltown, 
Iowa,  for  ten  years. 

L.  L.  Fielder,  general  foreman 
for  the  Willite  Road  Construction  Co., 
Sparta,  Mich.,  has  been  made  superin- 
tendent of  road  construction. 

John  A.  Connell,  former  resi- 
dent engineer  with  Lockwood  Greene 
&  Co.,  Boston,  Mass.,  has  become  asso- 
ciated with  Tooker  &  Marsh,  New  York 
City,  architects  and  engineers  as  super- 
intendent of  construction. 

Frank  A.  Danforth,  topo- 
graphic engineer  with  the  U.  S.  Geo- 
logical Survey,  has  returned  from  a 
two-year  assignment  in  the  Hawaiian 
Islands  and  has  been  assigned  to  work 
in  the  vicinity  of  Frankfort,  Ky. 

George  Calder  has  been  made 
resident  engineer  for  the  city  of  Sacra- 
mento, Cal.,  on  the  uncompleted  part 
of  the  filtration  project  for  which  work 
bids  are  to  be  received  August  24.  Mr. 
Calder  succeeds  C.  G.  Gillespie.  He 
has  been  connected  with  the  filtration 
project  since  its  construction,  having 
been  in  charge  of  making  plans  for  the 
remainder  of  the  project. 

Prof.  Frederick  K.  Morris 
has  resigned  as  professor  of  geology 
at  Pei  Yang  University,  China,  to  act 
as  an  assistant  to  D  R.  C.  P.  B  e  u  K  E  Y, 
who  is  chief  geologist  of  the  Third 
Asiatic  Expedition  under  Dr.  Roy 
Chapman  Andrews.  Dr.  Berkey  has 
been  professor  of  geology  of  the  Uni- 
versity of  Columbia  for  thirteen  years, 
but  is  now  on  leave  of  absence. 

J.  H.  K  I D  D  of  Kingsport,  Tenn., 
has  been  elected  city  engineer  of 
Knoxville.  He  assumed  his  new  duties 
August  1. 

Charles  C.  Smith  has  severed 
his  connection  with  the  general  con- 
tracting firm  of  Scarborough,  Smith  & 
Davis,  San  Angelo,  Texas,  and  is  now 
a  partner  in  the  contracting  firm  of 
O'Connor  &  Smith. 

E.  A.  W  o  h  L  F  0  R  D,  formerly  asso- 
ciated with  Mees  &  Mees.  consulting 
engineers,  Charlotte,  N.  C,  specia'iz- 
ing   in    water-power   development,   his 


joined  the  Thies-Smith  Realty  Co.  of 
that  city.  Mr.  Wohlford  is  engaged 
in  sales  work  as  well  as  in  estimating 
and  general  engineering  practice 


Obituary 


Gerardus  Harrison,  who 
was  with  the  consulting  engineering 
firm  of  H.  and  C.  J.  Goldmark,  New 
York  City,  died  July  24,  aged  34  years. 
He  was  graduated  from  Cornell  Uni- 
versity in  1910,  since  which  time  he 
had  been  actively  engaged  in  the  prac- 
tice of  engineering.  During  the  war 
he  was  in  charge  of  important  govern- 
ment construction  work  at  the  plant 
of  the  Lima  Locomotive  Works  at 
Lima,  Ohio.  Other  important  work 
with  which  he  was  connected  included 
the  erection  of  the  two  foundries  of 
the  Canadian  Locomotive  Works  at 
Kingston,  Ont.  He  was  an  associate 
member  of  the  American  Society  of 
Civil  Engineers. 

Edward  N.  Raleigh,  principal 
assistant  engineer  of  the  Department 
of  Public  Works,  Borough  of  Manhat- 
tan, New  York,  died  July  16,  aged  42 
years.  He  w-as  connected  with  this  de- 
partment for  some  twenty  years.  His 
early  work  was  in  connection  with  the 
Riverside  Drive  Improvement  north  of 
the  Manhattanville  Valley.  In  later 
years  he  had  general  charge  under  the 
chief  engineer  of  the  designing,  con- 
struction and  maintenance  of  the 
sewers,  pavements,  viaducts  and  all 
other  public  works  under  the  borough 
president's  jurisdiction. 

William  A.  Thompson,  vice-  \\ 
president  of  the  Texas  Co.,  New  York, 
died  in  that  city  July  24,  aged  48  years. 
Mr.  Thompson  was  in  charge  of  the  ex- 
port department,  northern  territory 
sales,  and  asphalt  sales,  and  as  presi- 
dent of  the  Texas  Steamship  Co.  was 
well  knovs-n  as  a  shipping  man.  Early 
in  his  business  career  he  became  inter- 
ested in  shipbuilding  in  Duluth,  and 
later  on  the  Mississippi.  Besides  being 
a  director  and  member  of  several  cor- 
porations he  was  a  member  of  several 
New  York  clubs,  the  Engineers  Club 
being  among  them. 


Business  Notes 


Maurice  L.  Miller,  engineers, 
is  the  name  of  a  consulting  hydraulic 
and  sanitary  engineering  firm,  recently 
organized  in  Denver,  Colo. 

Edward  C.  Dilworth  has 
opened  a  consulting  engineering  office 
at  302  Walsh  Building,  Pittsburgh,  Pa. 
He  will  pay  pirticular  attention  to 
industrial  building,  retaining  walls, 
bridges,  reinforced  co/icrete  work  and 
foundation  work. 

E.  R.  Wig  «i  n  s,  formerly  with  the 
Chilton  Co.,  Philadelphia,  as  technical 
editor  of  the  Chilfnn  Tractor  Journal. 
has  joined  the  sales  department  of  the 
Holt  Mfg.  Co.,  Peoria,  111.  He  will  do 
special  work  as  a  sales  engineer.     Mr. 
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Wiggins,  in  addition  to  his  work  with 
the  Chilton  Co.,  has  been  connected 
with  the  J.  I.  Case  Threshing  Machine 
Co.,  Racine,  Wis.;  The  Auitman  & 
Taylor  Machinery  Co.,  Manstiold, 
Ohio,  and  Deere  &  Co.,  Moline,  111., 
doing  engineering  experimental  work 
in  tractor  development. 

J.  A.  Ross  and  J.  E.  Bellows, 
formerly  with  the  S.  A.  Woods  Machin- 
ery Co",  have  formed  a  partnership 
for  handling  corrugated  cutter  and 
knife  equipment  under  the  firm  name 
of  Ross  Cutter  &  Machine  Co.,  Dor- 
chester, Mass. 

James  A.  Beaubien,  formerly 
vice-president  and  general  manager  of 
the  Weber  Subterranean  Pump  Co., 
has  become  manager  of  the  New  York 
office  of  the  Pennsylvania  Pump  & 
Compressor  Co.,   Easton,  Pa. 


EQUIPMENT  AND 
MATERIALS 


Asphalt  Surface  Heater 

The  Hauk  Manufacturing  Co.,  Brook- 
lyn, N.  Y.,  has  put  on  the  market  an 
asphalt  surface  heater  and  patcher 
which  uses  kerosene  as  a  fuel.  The 
heater  is  made  in  two  sizes  with 
tank  capacities  of  25  and  50  gal.  and 
with  two  and  three  burners;  the 
weights  are,  respectively,  460  and  800 
lb.  The  device  consists  of  a  steel  frame 
mounted  on  two  wheels,  as  shown  in 
the  illustration.  The  tanks  are  of  gal- 
vanized steel  equipped  with  quick-act- 
ing hand  pump,  filling  cocks,  air-release 
and  back-pressure  valves  and  pressure 


gages  (100  lb.).  The  hood  is  of  sheet 
steel  lined  with  i-in.  asbestos  board. 
Each  burner  is  controlled  individually 
and  the  flame  is  prevented  from  strik- 
ing  the   pavement   directly. 


Crowding  Engine  Eliminated  in 
Gas-Operated  Shovel 

By  a  special  arrangement  of  cables 
and  sheaves  a  separate  crowding  engine 
is  eliminated  in  the  design  of  the  new 
gas  shovel  which  the  Northwest  Engi- 
neering Co.,  Green  Bay,  Wis.,  has  just 
released  for  sale.  The  shovel  is 
mounted  on  crawlers  and  is  in  the  form 
of  an  attachment  that  can  be  applied  to 
the  Northwest  crane  or  dragline  by 
simply  laying  down  the  crane  boom  and 
mounting  the  shovel  boom.  The  new 
shovel,  its  manufacturers  claim,  will 
grade  a  30-ft.  flat  width,  4  ft.  below 
grade,  and  handle  a  i-yd.  dipper  with- 
out taxing  the  engine,  which  develops 
50  hp.  at  800  r.p.m.  As  regularly 
equipped,  power  is  furnished  by  a  gas 


engine,  but  where  electric  current  is 
available  motor  equipment  may  be  sub- 
.stituted.     The  operating  dimensions  of 


the  shovel  are:  Width,  9  ft.  8  in.; 
length  of  boom,  23  ft.;  length  of  dipper 
stick,  15  ft.  6  in.;  working  angle  of 
boom,  40  to  50  deg. 

Combined  Level  and  Transit 

A  combined  level  and  transit,  one  of 
the  sterling  line  of  instruments,  has 
been  developed  by  the  WaiTen-Knight 
Co.  of  Philadel- 
phia. Conversion 
from  one  type  of 
instrument  to  the 
other,  it  is  claim- 
ed, is  possible  in 
10  sec.  without 
the  use  of  detach- 
able parts.  The 
telescope  is  13J 
in.  long  and  the 
level  vial  5  in. 
long.  The  wyes 
are  provided  with 
patent  quick- 
opening  lock 
screws  which  may 
be  operated  with- 
out jarring  the 
instrument  out  of  level.  For  use 
as  a   transit   the   instrument   is   equip- 


ped with  a  horizontal  circle  4i  in.  in 
diameter,  graduated  to  degrees  with 
vernier  reading  to  5  min.  When  used 
as  a  transit  the  telescope  is  carried 
on  trunnions  in  permanently  attached 
hinged  uprights,  as  shown  in  the  ac- 
companying illustration;  when  con- 
verted into  a  level  these  uprights  are 
folded  down  out  of  the  way  against  the 
level  bar.    

Dump  Body  for  1-Ton  Truck 

For  use  on  a  1-ton  Ford  truck  the 
Griscom-Russel  Co.,  New  York  City, 
is  manufacturing  the  Jiffy  all-steel 
dump  body,  which  may  be  operated 
without  the  necessity  of  the  driver 
leaving  his  seat.  The  body  has  a  pivot 
scale-balance  5  in.  in  front  of  the  rear 
axle,  eliminating  any  hoisting  device. 
It  is  made  of  No.  10  gage  steel,  has  a 
capacity  of  IJ  cu.  yd.,  and  weighs  600 
lb.  The  tail-gate  opens  automatically 
when  the  body  reaches   an   inclination 


of  45  deg.  The  overall  height  from 
ground  is  4  ft.  7  in.,  making  loading 
easy  and  avoiding  the  danger  of  over- 
turning. The  inside  dimensions  are: 
length,  72  in.;  width,  42  in.;  depth, 
including  flareboard,  18  in.  The  body 
is  attached  to  the  truck  chassis  by  four 
bolts. 

The  body  and  sides  are  in  one  piece 
without  seams  and  a  heavy  channel- 
iron  subfi-ame  is  electrically  welded  to 
the  body.  There  are  no  wooden  parts 
in  this  equipment. 


Out-of-the-Ordinary  Trade  Publications 


Brass  and  Copper  Pipe — The  Copper 
AND  Brass  Research  Association, 
New  York  City,  has  issued,  in  the  form 
of  a  wall  chart,  a  house  piping  plan 
and  table  of  sizes  of  pipe  to  be  used 
under  varying  conditions  of  service. 
One  table  indicates  the  properties — 
weight,  diameter,  etc. — for  brass  and 
copper  pipe  ranging  from  i  to  7  in. 
Other  tables  show  the  estimated  rate 
of  draft  of  water  for  bathroom,  laun- 
dry, etc.,  capacities  of  water  piping  in 
buildings,  and  sizes  of  supply  branches 
to  fixtures. 

River  Bank  Protection — The  Woods 
Bros.  Construction  Co.,  Lincoln,  Nebr., 
in  a  32-page  illustrated  pamphlet, 
describes  its  current-retard  system  of 
checking  bank  erosion  and  causing  the 
deposit  of  sediment  in  front  of  the  at- 
tacked or  threatened  spot.  The  retards 
are  practically  permeable  spur  dikes 
composed  of  masses  of  trees  lashed  to- 
gether and  attached  by  anchor  cables 
to  concrete  piles  buried  in  the  river 
bed.  These  piles  are  of  the  Bignell 
type,  having  pipes  embedded  in  the  con- 
crete for  water  jets  which  facilitate  the 
sinking  of  the  pile  through  any  loose 
material.  In  silt-bearing  streams  the 
checking  of  the  current  causes  sedi- 
mentation to  begin  at  once  and  to  in- 
crease rapidly  as.  the  sand  bar  builds 


up.  Numerous  examples  of  this  pro- 
tection and  reclamation  work  are 
described  and  there  is  mention  also  of 
the  use  of  the  Bignell  piles  in  founda- 
tion work. 

Hydraulic  Turbines  —  The  Pelton 
Water  Wheel  Co.,  of  San  Francisco 
and  New  York,  has  issued  a  15-page 
illustrated  pamphlet  describing  the 
hydro-electric  installation  at  Kern 
River,  Plant  No.  3  of  the  Southern 
California  Edison  Co.,  by  Ely  C. 
Hutchinson,  vice-president  and  general 
manager  of  the  Pelton  company.  The 
hydraulic  prime-mover  equipment  for 
this  plant  is  notable  since  it  comprises 
two  25,000-hp.  vertical  turbines  oper- 
ating under  a  head  of  810  ft.,  the 
highest-head  reaction  turbines  in  the 
world. 

Motoi-  Trucks — The  Acme  Motor 
Truck  Co.,  Cadillac,  Mich.,  describes 
seven  models  of  motor  trucks  r.Tnging 
in  capacity  from  2.000  to  12,500  lb. 
in  a  42-page  illustrated  catalog  just 
issued.  Detailed  specifications  are 
given  for  each  model  and  several  pages 
are  devoted  to  body  features  covering 
a  variety  of  types.  One  page  is  de- 
voted to  a  tabulation  of  weights  of 
materials  ordinarily  hauled  by  motor 
trucks. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


July  Contracts  34  Per  Cent 
Under  Preceding  Month 

Decrease    of    $63,168,094     from     June, 

1922— S13,162,857   Greater  Than 

Same  .Month  Last  Year 

Important  enRineerinp:  contracts 
awarded  in  the  United  States  durinp 
the  month  of  July  totaled  $116,670,906, 
an  increase  of  $13,162,857  or  12J  per 
cent,  over  the  corresponding  period  of 
1921.  The  July  total  for  the  United 
States  and  Canada,  however,  repre- 
sents a  falling  off  of  $63,168,094,  or  34 
per  cent,  from  the  month  preceding. 
Canadian  contracts  for  July  totaled 
$2,503,000  as  against  $6,897,000  for 
June.  These  figures  are  compiled  from 
Construction  News  and  involve  large 
engineering  contracts  only,  with  a  min- 
imum    of     $25,000     on     public     works, 


tings  west  of  the  Mississippi  fell  44 
per  cent,  and  in  the  Middle  West  47 
per  cent  below  June. 

Federal  Government  work  repre- 
sented the  only  classification  showing 
a  gain,  in  July,  over  the  preceding 
month.  Bridge  building  dropped  nearly 
50  per  cent  and  industrial  construction 
over  52  per  cent  during  the  month. 

Business  Briefs 

Steel  and  iron  output  fell  off  only  5 
or  6  per  cent  in  the  last  two  weeks, 
but  the  combination  of  coal  and  railway 
strikes  will  greatly  decrease  production 
unless  a  settlement  is  soon  reached. 
See  Ups  and  Downs  of  the  Market,  this 
issue. 

Business  for  the  week  ending  July  26 
totaled  $8,228,000,000,  a  decrease  of  5 
per    cent    from    the    preceding    week, 


Seasonal  Employment  Among 
Building  Trades  Workers 

Study  of  92,300  Cases  in  New   York 

Reveals   Interesting   Figures. — 

Recommendations    Made. 

Results  of  an  analysis  of  seasonal 
employment  among  the  building  trade 
workers  in  New  York  City  made  by  the 
New  York  Building  Congress  show 
that  among  a  total  of  92,300  actual 
cases  studied  there  is  an  average  em- 
ployment of  83  per  cent  during  the 
entire  year,  with  the  lowest  point  at 
about  50  per  cent  in  December  and  the 
peak  in  May,  June,  July,  August,  Sep- 
tember and  October.  In  many  of  the 
trades  employment  runs  100  per  cent 
during  the  spring,  fall  and  summer 
months.  Though  the  congress  did  not 
investigate   the    conditions   of   employ- 


Engineering  News-Record 

Construction  Cost 

Index  Number 

August,    1922 173.40 

July,   1922    ' 169.70 

August,    1921    193.07 

Peak,  June,  1920 273.80 

1913    100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  is  3.7  point.s  higher  than  last  month,  due  to 
continued  stiffening  in  prices  of  steel  and  lumber.  Steel 
is  now  $1.70@$1.80,  Pittsburgh  mill.  Cement  remains 
at  $2.05  net  in  Chicago.  Lumber  is  $2  higher  in  New 
York.  Common  labor  remains  at  44c.  as  an  average 
for  the  country.  Thu.s,  general  construction  cost  is 
10  per  cent  cheaper  than  one  year  ago  and  37  per  cent 
under  the  peak;  it  is  73  per  cent  above  the  1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

Julv,  1922 118 

June,  1922  187 

July,  1921  90 

1913  100 

Yearly 

1921  (entire  year) 88 

1920  (entire  year) 91 

1913  100 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  118  for  the  month  of  July,  and  88  for 
the  whole  of  1921,  as  against  100  for  1913.  This  means 
that  the  actual  volume  of  construction  in  1921  (not 
the  mere  money  value  of  the  contracts  let  that  year) 
is  12  per  cent  under  the  volume  of  construction  for  1913. 
Our  monthly  volume  number,  118,  for  July,  1922,  is 
really  the  increment  of  construction,  and  indicates  the 
rate  at  which  contracts  are  being  let  as  compared  with 
1913  awards. 


$40,000  for  industrial  construction  and 
$150,000  in  the  case  of  commercial 
buildings. 

Lettings  in  the  Middle  Atlantic 
states  reached  $35,438,278  as  against 
$34,652,557  in  the  Middle  West,  or 
nearly  the  same  in  each  section.  These 
two  groups  have  surpassed  the  others 
in  numbers  and  values  of  contracts  let 
since  the  beginning  of  the  year;  but 
in  only  two  instances,  namely  in 
January  and  June,  has  the  Middle  West 
exceeded  the  Middle  Atlantic  states  in 
values  of  contracts  awarded.    July  let- 


which  is  customary  after  the  mid-month 
week. 

German  mat'k  touched  new  low, 
O.lSgc. 

Liberty  bonds  continue  to  advance. 

Money  can  be  had  for  3(S)4  per  cent 
on  call,  4(S)4i   up  to  six  months. 

Railway  equipment  buying  heavy  as 
result  of  strikes.  Several  hundred  new 
locomotives  bought,  while  freight-car 
orders  run  into  the  thousands.  New 
York  Central  R.R.  ordered  150  freight 
locomotives  last  week.  Illinois  Central 
ordered  1,000  gondola  cars. 


ment  among  all  the  150,000-odd  build- 
ing trade  workers  in  New  York,  it 
considered  that  it  made  a  sufficient 
analysis  upon  which  to  base  general 
conclusions   and   recommendations. 

The  chart  shows  the  results  of  the 
investigation  classified  according  to 
occupations.  The  chart  indicates  the 
number  of  cases  investigated.  Al- 
though the  congress  is  aware  of  the 
fact  that  an  entire  cure  for  seasonal 
unemployment  is  impossible  because  of 
weather,  opportunity  for  investment, 
emergency  and   will   of  the   owner  or 


VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  AND  CANADA  IN  JULY,  1922 


Waterworks 

.Scwpni    

BridRcs 

Excjiv.  and  dri'<iKinK 

Slrrfti*  iind  roit'l*- 

Industrial  \^'.rk" 

Hnildiri(;!4 

F.<l.  f  ;.,vl  work 

MbccMahi'ui)!. 

Total 


New 

Middle 

EnKland 

Atlantic 

»^77.nno 

Jl. 283.000 

21,001) 

250.000 

1.470.000 

421,000 

22,000 

1.682.000 

8.222.000 

550.000 

2.1 16. 000 

4,  )R  1.000 

18.841.000 

11.400 

2.887,278 

50.000 

1,316.000 

$8,544,400 

»35,438,27« 

Southern 
$617,000 
1,202,000 

569,000 
25.000 
4,564,000 
1.490,000 
3,638,000 
1,320,589 

419,000 


Middle 

West 
$209,000 
1.466,000 

452,000 

50,000 

9,019,000 

5.066.000 

16.662,000 

1,494.557 

232,000 


West    of 

Mississippi 

$589,000 

76,000 

1,127,000 

223,000 

5,821,000 

211.000 

2,045,000 

1,146,730 

75,000 


Western 

$199,000 

692,000 

119,000 

3, 52  5, 000 
1,753,000 
4,773,000 
239,352 
1.577,000 


Canada 

$235, 000 
721,000 


703,000 
350,000 
494,000 


Total 

$3,274,000 

3.946.000 

4,879,000 

320,000 

33,536,000 

11,616,000 

50,634,000 

7,099,906 

3.669,000 


$13,844,569        $34,652,557         $11,313,730         $12,877,352  $2,503,000       $119,173,906 
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qHH'ulator,  it  considers  that  certain 
recommendations  can  be  based  upon 
the  analysis  made.  Such  recommenda- 
tions include: 

1.  Establishment  of  a  wider  ranse 
of  rental  period  dates. 

2.  Regulation  of  government,  state, 
city,  religious  and  educational  building 
construction  so  that  it  may  come  dur- 
ing the  low  period  of  employment 
wherever  possible. 

3.  Regulation  of  construction  of  new 
buildings  and  additions  erected  for  the 
owner'.s  prearranged  occupancy  with- 
out regard  to  investment  returns  so 
that  it  will  come  during  the  low  period 
of  employment. 

4.  Encouragement  of  a  plan  to  be- 
gin work  on  March  1  instead  of  May 
1,  thereby  bringing  labor  demand  two 
months  ahead  of  the  demand  peak. 

5.  Planning  maintenance  and  repair 
work  to  come  during  a  season  of  low 
demand  for  labor. 

6.  Adaption  wherever  possible  of  the 
demand  for  "inside"  and  "outside" 
work  to  the  labor  available. 

The  New  York  Building  Congress 
would  carry  into  effect  its  recommenda- 
tions by  distribution  of  published 
matter  on  the  points  in  newspapers, 
magazines  and  trade  journals  and  by 
discussions  and  resolutions  among 
various  civic  and  fraternal  labor 
organizations. 

The  Committee  on  Seasonal  Employ- 
ment, which  made  the  Investigation, 
was  composed  of  Walter  Roberts,  chair- 
man; Charles  E.  Mack,  Roswell  D. 
Tompkins,  Fitz-Henry  Faye  Tucker,  H. 
H.  Watters  and  Frank  L.  Glynn. 


NEW    YORK    BUILDING       CONGRESS 
SEASONAL     LABOR     CHART 
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Monthly  Prices  of  Construction  Materials 


t/ps  and  DoiOns  of  the  Marl^et 


Pig  Iron. — Growing  scarcity  advances 
price  of  No.  2  foundry,  50c.  in  Pitts- 
buigh;  $1  in  Philadelphia  and  $2  in 
Birmingham,  New  York,  Cincinnati  and 
Chicago.  Basic  up  50c.  in  Pittsburgh 
and  Philadelphia  and  bessenier,  50c. 
per  gross  ton  in  Pittsbui-gh. 

Railway  Supplies. — Light  rails  up 
10c.  per  100  lb.  in  Birmingham  and  $3 
per  ton,  f.o.b.  Pittsburgh.  Rails  (8@45 
lb.)  in  Pittsburgh,  $10  per  ton  cheaper 
than  one  year  ago. 

Pipe. — Cast-iron  pipe  down  50c.  at 
Birmingham  mill  and  $1.40  in  Chicago 
but  rose  $2.50  per  ton  in  New  York,  dur- 
ing month.  Wrought  pipe  px'ices  un- 
changed despite  increased  demand. 
Sewer  pipe  advanced  |c.  per  ft.  in 
Atlanta.  Price  tendency  upward,  in 
all  clay  products,  due  to  fuel  situation. 
Philadelphia  and  Minneapolis,  however, 
report  very  slight  drop  in  price  of 
sewer  pipe. 

Road  and  Paving  Materials. — Asphalt, 
both  in  package  and  in  bulk,  up  $4.50 
per  ton  in  Minneapolis.  Wood-paving 
blocks  advanced  10c.  in  New  Orleans, 
due  to  higher  lumber  prices.  Phila- 
delphia quotes  reduction  of  32c. 
per  sq.yd. 

Sand,  Gravel  and  Crushed  Stone.— 
Both    sand    and    gravel    advanced    15c. 


per  cu.yd.  in  Seattle,  due  to  labor  and 
transportation  conditions.  Crushed 
stone,  li-in.,  down  40c.  per  cu.yd.  in 
Montreal. 

Lime. — Common  hydrated  lime  quoted 
at  $13.11  as  against  $12.29  per  ton  in 
New  York.  Atlanta  reports  advance 
of  50c.  per  ton  on  hydrated  finishing 
and  5c.  per  bbl.,  180-lb.  net,  on  common 
lump.  Brick  shortage  preventing  scarc- 
ity of  lime.  San  Francisco,  however, 
quotes  common  hydrated  at  $16  as 
against  $18  per  ton  last  month. 

Cement. — Higher  fuel  costs  caus'e 
mill  advances  of  10c.  at  Steelton,  Minn.; 
Leeds,  Ala.,  and  Hannibal,  Mo.  Mill 
rise  reflected  in  following  advances: 
f.o.b.  Duluth,  12c.;  San  Francisco,  8c.; 
Minneapolis,  10c. ;  Atlanta,  16c.  and 
St.  Paul,  10c.  per  bbl.  Reductions  of 
5c.  in  Atlanta  and  10c.  per  bbl.  in 
Montreal. 

Steel. — Steel  shapes,  plates  and  bars 
quoted  at  $1.70@$1.80,  f.o.b.  Pitts- 
burgh, as  against  $1.60@$1.70  per  100 
lb.,  last  month.  Quotations  of  $1.70 
increasingly  difficult  to  obtain;  as  high 
as  $1.90@$2  quoted  on  plates  and  $2 
per  100  lb.  on  shapes,  for  immediate 
deliveries.  Curtailment  of  coal  de- 
liveries causing  decreased  production  at 
mills.     Structurals  up  1.5c.  in  New  York 


warehouses.  Blue  annealed  sheets,  base 
size,  up  15c.  in  New  York  and  20c.  per 
100  lb.  in  San  Francisco.  Triangle 
mesh  and  wire  nails  higher  at  mill. 

Brick  and  Hollow  Tile. — Despite 
scarcity  and  increased  demand  common 
brick  quoted  in  New  York  at  $20, 
wholesale,  as  compared  with  $21  per  M. 
one  month  ago.  Philadelphia  quotes 
rise  of  50c.  per  M.  but  slight  drop 
reported  in  Pittsburgh.  Advances  in 
hollow  tile  in  Chicago,  Atlanta,  Mon- 
treal and  Seattle,  due  to  fuel  shortage. 

Lumber. — Despite  declines  in  buy- 
ing, price  advances  exceed  reductions 
throughout  the  country.  Long  leaf  yel- 
low pine  up  $2@$3  in  New  York  and 
down  $2  per  M.  ft.  b.m.  in  Chicago. 
Yellow  pine  structural  timbers,  base 
sizes,  advanced  in  Minneapolis,  Phila- 
delphia, Birmingham  and  Atlanta;  down 
in  Montreal  and  Dallas.  Douglas  fir  uj 
in  Minneapolis  and  Philadelphia;  lowei 
in  Denver.  Hemlock  and  spruce  up  in 
Philadelphia;   down   in  Denver. 

Scrap. — Iron  and  steel  scrap  prices 
weaker.  Railroad  malleable  cast,  how- 
ever, quoted  in  New  York  at  $12  as 
against  $11  per  gross  ton. 

Explosives. — Average  drop  of  Je.  per 
lb.  on  dynamite,  over  country. 
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Little  Construction  Machinery 

Exported  in  May 

Pei-haps  the  chief  interest  in  the 
figures  of  construction  machinery  ex- 
ported from  the  United  States  in  May, 
as  reported  by  the  Department  of 
Commerce  lies  in  the  small  volume 
represented.  Only  226  units  were  ex- 
ported, worth  but  $376,832.  Of  these, 
196  were  hoists  and  derricks.  Except 
for  a  few  hoists  and  derricks,  nothing 
was  shipped  to  Europe.     As  might  be 


expected,  Canada,  Mexico  and  Japan 
appear  to  offer  the  best  markets. 
Seven  power  shovels,  nine  cranes  and 
four  hoists  went  to  Canada.  Japan 
took  one  shovel,  339,873  lb.  of  dredging 
machinery,  five  cranes  and  seventeen 
hoists.  Mexico  received  207,1.56  lb.  of 
dredging  machinery,  one  crane  and 
fourteen  hoists  and  derricks. 

Coal  Loadings  Gain  8,3.'}8  Cars 

Freight  loadings  totaled  860,907  cars 
during  the  week  ending  July  15,  com- 


pared with  718,319  for  the  preceding 
week,  which  included  a  holiday.  This 
represents  an  increase  cf  142,588  cars, 
according  to  the  American  Railway 
Association,  or  practically  the  same 
number  as  loaded  during  the  week  of 
June  17.  Compared  with  the  corre- 
sponding week  in  1921,  an  increase  of 
86,023  cars  is  shown  and  a  decrease  of 
81,944  as  against  the  same  week  in  1920. 
Coal  loadings  amounted  to  77,334,  an 
increase  of  8,338  cars  over  the  preced- 
ing week. 


Labor  Rates  and  Conditions  Throughout  the  Country 


With  marked  improvement  in  the 
granite  and  textile  situations,  over  con- 
ditions existing  a  month  ago,  and 
settlements  effected  in  the  minor  manu- 
facturing strikes,  the  two  principal  dis- 
turbing factors  are  now  concentrated 
in  the  railway  and   coal  controversies. 

Uncertainty  of  fuel  supplies  and  im- 
pending car  shortages,  caused  by  the 
combined  effects  of  the  two  strikes, 
have  definitely  retarded  business,  dur- 
ing the  last  month. 

In  addition  to  the  strike  situation, 
comes  an  ever  increasing  shortage  of 
common  laborers  as  well  as  skilled 
building  trades  mechanics,  throughout 
the  country.  What  little  unemployment 
remains  among  common  laborers  is 
confined  to  the  large  centers  of  popula- 
tion, while  building  trades  employers 
are  making  concerted  efforts  to  divert 
the  common  labor  supply  to  the  out- 
lying districts  where  it  is  most  needed 
at  present. 

Increases  of  10c.  per  hr.  for  common 
laborers  ai'e  reported  in  Atlanta  and 
Pittsburgh  as  well  as  in  several  smaller 
municipalities;  while  Montreal  quotes 
a  decrease  of  5c.  per  hr. 

The  general  tendency  in  all  construc- 
tion trades  is  toward  either  stabiliza- 
tion of  the  present  wage  scales  or 
actual  advances  in  pay.  Hodcarriers 
in  New  Orleans,  however,  have  been 
reduced  10c.  per  hr.,  pending  settlement 


of  a  wage  dispute.  That,  and  the  slight 
reduction  in  Montreal  constitute  the 
only  wage  cuts  noted  in  twenty-one 
cities  reporting  to  Engineering-News 
Record. 

Latest  Department  of  Labor  reports 
show  gains  in  employment  in  all  in- 
dustries excepting  stone,  clay  and  glass 
products.  Local  labor  conditions!  as 
reported  by  News-Record  correspon- 
dents are  given  as  follows: 

New  Orleans.  —  Fair  demand  for 
skilled  labor;  common  labor  plentiful. 
No  big  construction  under  way.  Nego- 
tiations with  hoisting  engineers  and 
hodcarriers  have  not  been  concluded. 
Men  are  working  at  the  old  scale,  with- 
out contract. 

Birminghani. — Common  labor  becom- 
ing scarcer;  many  men  leaving  the  city 
for  higher  wages  elsewhere. 

Deffort.  — Supply  of  building  trades 
mechanics  about  equal  to  the  demand. 
Volume  of  construction  falling  off 
slightly,  due  to  higher  building  ma- 
terials prices  and  wage  demands. 

Montreal.  —  Scarcity  of  bricklayers 
and  plasterers;  all  other  trades 
plentiful. 

Philadelphia. — Bricklayers  and  pile- 
drivers  scarce;  fair  supply  of  other 
crafts. 

Pittsburgh. — Not  enough  bricklayei'S 
and  cai'penters.  Plenty  of  hodcarriers 
and  common  laborers  but  barely  enough 


hoisting  engineers  and  structural  iron- 
workars. 

New  York.  —  The  situation  in  New 
York  is  mainly  one  of  a  shortage  of 
bricklayers  and  plasterers.  However, 
construction  activities  have  not  been 
hampered  by  strikes  or  serious  wage 
controversies.  Slight  differences  have 
existed  between  the  two  separate  and 
district  building  laborers'  unions  in 
the  city,  namely,  the  Independent 
Bricklayers'  Helpei-s'  and  Building 
Laborers'  Union  and  the  Interna- 
tional Hodcarriers',  Building  and 
Common  Laborers'  Union.  The  for- 
mer, with  a  membership  of  17,000, 
has  entered  into  agreements  with 
the  Building  Ti'ades  Employers'  As- 
sociation, to  maintain  the  hodcarriers' 
wage  schedule  of  87ic.  per  hr.  for  the 
balance  of  the  year.  This  organization 
is  not  affiliated  with  the  American 
Federation  of  Labor  nor  is  it  opposed 
to  that  body.  The  International  Union, 
however,  is  a  part  of  the  Federation, 
covering  the  same  trades  and  at  the 
same  wage  rates.  Cement  and  concrete 
laborers  continue  under  the  1921 
schedule,  811c.  per  hr.,  with  a  plentiful 
supply  of  men.  Pick  and  shovel  men, 
although  unionized,  have  entered  into 
no  agreements  with  the  employers  and 
operate  at  the  rate  of  60c.  per  hr.  Non- 
union laborers  receive  as  low  as  44c. 
per  hour. 


(Higher  rates  indicated  by  -|-,  decreases  by — ) 


Brick- 
Cities  layers 

Atlanta ?0.90 

Baltimore 1  .J-S 

Birmingham 1  00 

Boston 90 

Cincinnati 1 .25 

Chicago 1 .  10 

Cleveland 1.25 

Dallas 1.00 

Denver 12^ 

Detroit 1  .12i 

Kansas  City 1.075 

I.os  Angeles 1 .25 

Minneapolis 1 .00 

Montreal -f-  .90 

New  Orleans 1 .00 

New  York 1.25 

Pittsburgh 1.30 

St.  Louis 1 .25 

San  Francisco 1 .12J 

Seattle 1  00 

Philadelphia 1.00 


Car- 
penters 

Hoisting 
Engineers 

Hod 
Carriers 

Pile 
Drivers 

Structural 

Iron 
Workers 

Common 
Labor 

)!0.70 
.80 
.75 
.90 

go.  70 
.87 
.50@1.00 
.90 

20.30 
.54 
.15®. 25 
.60 

J!0'.74' 
■■■.90 

S0.65 

1.00 

1.00 

.90 

+  80.30 
.30 
.15®  .20 

.55 

.95 

1.00 

1.04(3)1.10 

1.00 

1.00 

.95 
1.10 
1.04 
1.00 
1.00 

.721 

■■".60' 

.60 

.75®. 811 

.77  J 
l.IO 

.91 
1.00 
1.00 

.95 

1.05 
1.1(1 
1.00 
1.03i 

.40 

.721 
-      .571 
.25 
.35®  50 

.80 
1.00 

.80(J?,.90 
1.00 

.50®.r.0 
.80 

1.00 
1.071 

.60®  .SO 
1.071 

.50 

1.00 
.SO 

1.00 
.80 

1.12i 

.65 

.871 

1.00 
.80 

.565®. 62} 
.3  5®.. 50 

.65 

.85 

.50 
.90 

.35 
—  .50 

.50 
.80 

.55 
1.00 

-.25®. 30 
.3S@.40 

1.12i 

1.25 

.871 

1.00 

1.121 

.44®. 60 

1.121 
1.12J 

1.00 
\.\2h 

.80 

.85 

1.00 
1.00 

1.00 
1.05 

-t-.50®.60 
.35(0  .40 

1.00 
.80 
.90 

1.00 
.90 
.90 

.75 

.70 

.75@90 

1.00 
1.00 
1.00 

1.12} 

.80®.  90 

.90 

.471®. SO 
.50®.  60 
.25®.  35 
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Price  adva 
PIG  IRON — Per  GroBS  Ton — Quutntions  compilLd 

CINCINNATI 

No.  2  Southern  (silicon  2.25  @  2.75) 

Northern  Masic 

Southern  Ohio  No.  2  (silioiii  1.75  @  2.25) 

NEW  YORK,  tidewater  delivery 
Southern  No.  2  (ailicon  2.25©  2.75) 

BIRMINGH.^M 

No  2  Foundry,(silicuii  2.25;®;  2.75) 

PHILADELPHIA 

Eastern  Pa.,  No.'2X.  (2.25(!!  2.75  sil.) 

Virginia  No.  2  (silicon  2.25  ®  2.75) 

Basic 

Grey  Forge 

CHICAGO 

No.  2  Foundry  Local  (silicon  1 .75|@  2.25) 

No.  2  Foundry  Southern  (silicon  2.25  @  2.75) ...  . 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  VaUey  (siliconj  L75  ®  2.25) 

Baaic 

Besaemer 


.ces  since  last  month  are  indicated  by  heavy  type;  declines  by  Ualics 


by  The  Matthew  Addy  Co.: 
Current  OneYeai  Ago 


MS.SOt 

124.50 

2S.S2t 

19.00 

5(;.s.'t 

22.52 

31.CGt 
20.  sot 

2S  32t 
29.74t 

25  OOt 

26  OOt 

24. sot 
27.17t 


25  sot 
2S.S0f 
25. sot 


30.26 


20.00 


22.50 
29.74» 
2l.50t 
21.50 

20.00 
26.66 


22.00 
20.50 
22.50 


*F.o.b.  fumaoe.    f  Delivered. 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotations  are  per  ton  f.o.b.  Pittaburch  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c  per  100  lb  is 
eharged  extra: 


Chicago 

$40.00 

40  00 

I  60@l.70* 
I  60@1.70* 
1.60@1.70» 


. Pittsburgh 

One 

Current 

Year  Ago 

Birniingham 

Standard  bessemer  rails . . 

S40  00 

$45   00 

Standard  openhearth  rails . . 

40  00 

47   00 

J40  00 

Light  rails,  .8  to  10  lb 

35  00 

45  DO 

1  70* 

Light  rails,  12  to  14  lb 

35   00 

45  00 

1  70* 

Light  rails,  25  to  45  lb 

3S  00 

40.00 

1  70' 

Rerollcd  Rails 

28.00 

»Per  100  lb. 

RAILWAY  TIES — For  fair-sized  orders,  the  following  prices  per  tie  hold: 

6  In.  I  8  In  7  In    i  9  In 

by  SJ  Ft.  by  8$  Ft. 

Chicago.    White    Oak                                                  $1.35  $1  50 

Chicago,  Hardwood  and  Red  Oak I   20  I   30 

Chicago.  ..   Empty  Cell  Crcosotii]g(add'l)                      45  50 

San  Francisco Gieen  Douglas  Fir                       .85  I    10 

San  Francisco,  Empty  Cell  Creosdted.  Douglas  Fir      1.86  2-30 

St.  Louis,  White  Oak* I    10  I   44 

St.  Louis,  Red  Oak* 97  1    17 

St.  Louis  (creosoted) No.  1,$0  86;     No.  2,  $0,96:     No.  4,  $1  ,28 

♦Standard  specifications  38c.  per  tie  additional.    Zinc  chloride  process  27c,  per 
tie  additional. 


TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb.  fob.     Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named; 

Pittsburgh San     Bir- 

One  Year  Fran-  ming 
Current             Ago      Chicago  St.  Louis  cisco    ham 
Standard  spikes,  n-in. 

and  larger $2.25(52  35         $3.00  $2.55     $3  00     $4.10  ?2, 80 

Trackbolts.. 3,00@i3  5O           4.00  3.65       4.25       5.10     3.80 

Standard  section  angle 

bars 2.40                 2.75  2.40       3.00       4.00     3.00 


PIPE 


WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for  carload  lots 
on  the  latest  Pittsburgh  ba.sing  card; 


BUTT  WELD 


Inche 
I  to  3.. 


2 

7J  to  6. 
6  toe... 
Jto  12   . 


Steel 

Black 

71 


64 
68 
65 
64 


Galv 
585 


Inches 
I  to  U 


Iron 
Black 

44  S 


LAP  WELD 


5U 
55i 
5li 
50J 


2 39! 

2ito4 42! 

4!  to  6,. 42! 

7to12 40S 


Galv. 
29! 


25i 
29  i 
29! 
27! 


1  to  I  i 

2  to  3 


BUTT  WELD.  EXTRA  STRONG,  PLAIN  ENDS 
{  toU 441 


69 

70 


57! 

58! 


LAP   WELD,   EXTRA  STRONG,  PLAIN  ENDS 


2 

2'.  to  4. 
4'.  to  6, 
7  to  ( 


62 
66 
65 
61 


9to12 55 


50! 
54  J 
535 
47 1 
41! 


2   40! 

2',  to  4 43i 

4!  to  6 42! 

7  to  8  35! 

9to  12 30! 


30i 


27J 
31! 

30! 
23i 
I8J 


STEEL  PIPE— F/om  warehouses  at  the  places  named  the  foUowine  discounts 
hold  for  steel  pipe: 

Black 


New  York 

I  to  3  in.  butt  welded 66% 

2i  to  6  in.  lap  welded 61% 


New  York 

I  to  3  in.  butt  welded 53% 

2i  to  6  in.  lap  welded 47% 


Chicago 
621% 
-59i% 

-  Galvanised  - 
Chicago 

485% 
45;% 


St   Louis 
59% 
56% 


St.  Louis 

45% 
42% 


Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  list  less  10% 
Cast  iron,  standard  sizes,  J^-5%  off. 


CAST-IRON  PIPE— The  following  are  prices  per  net  ton  for  carload  lots: 


Birmingham 

Mill 


4  in til. 60 

6  in.  and  over  -17 .  00 


■ New  York — — 

One 
Current   Year  Ago 
}58  30  $53  30 

53  30  48  30 


Chicago 

Si9 .  -'0 
i5.M 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra;    1 6-ft.  lengths,  $ )  per  ton. 
CLAV  DRAIN  TILE— The  f ollowing'pr'ces  are  per  1 000  lin.ft. ; 


San  Ftan- 
St.  Louis    cisco 
$43.70     $55.00 
39.70       51.00 


. New  York  

One 
Size,  In,  Current      Year  Ago    St.  Louis 

3     «40  00         $50  00         .. 

4     50  00  60  00 

5      80.00  90,00 

6  100   00  115.00 
8      150,00          185    00 


$80  00 


140   00 
200   00 


Chicago 

$50  00 

60  00 

80.00 

100.00 

150  00 


San 
Francisco 


$76.50 

97.75 

127.50 

212.50 


Dallas 
$55.00 
65.00 
84.00 
110,00 
181.00 


SEWER  PIPE — The  following  prict-s  are  in  cents  per  foot  for  standard  pipetn 
carload  lots,  f.o.b.,  except  as  otherwise  stated; 


New  York  Pitts-    Birming-     St. 
Size.  In  Delivered    burgh      ham       Louis 

3 $0.  16   $0  087 


4. 

5. 

6. 

«. 
10. 
12. 
15. 
18. 
20. 
22. 
24. 
27. 
30. 
33. 
36. 


.  16 
.22 
.22 
.37 
.54 
.70 

1 .  20  i 
l,65t 

2,  lot 
2  70t 
3.051 
4.70t 


Boston 

Minneapolis 

Denver 

.Seattle 

Los  Angeles 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  delivered.. 

Detroit 

Baltimore 

Kan.^as  City,  Mu .  . , 
Philadelphia 


201 


087 
1305 
1305 
203 
3045 
.3915 
.522 
725 
87 
lb 
305 
34 
59 


$0  09  $0  0875 
.1125 
.  135 
.225 
.2925 
.3825 
5625 
.765 


1225 

20 
.28 
.36 
.52 
.68 
.92 


70t  3.51 
70t  4.00 

3 
$0  105 


.135* 
,  13 
,  II* 


L50  1.20 

2  00 

....  2  45 

3.00 

....•  3.25 

5  B 

$0.1575  $0  245 
40 


096 
09* 

.30* 
.099 
.1225 
.15* 
.105 
*4-in..  6-in..  9-in..  respectively. 


,27 

,32', 

.275 

.27 

224 

.22 

.70 

.231 

.35 

,335 

.Sio 

tDouble  Strength 


,18* 

J  65* 
.106 
144 
135 
45*t 
,1485 
2275 
.21* 
.1575 


Chicago 

$0  12 

.12 

.18 

,18 

28 

42 

54 

72 

1.00 

1  20 

1  60 

I  80 

3  75t 

4  75t 

5  50t 

6  OOt 
12 

$0  4725 
,7-' 

47 

65i 

495 
.459 
,43 

37S 
I  35 
.4455 
.6870 

60 

.  i7sr, 


San 
Fran- 
cisco Dallas 

10.12       

.15  $0.18 

.18  .165 

21  .25 

30  .« 

42  

54  .to 

90         

1.32  

2  i6"  i!40' 

3  00         

3  60         


24  U 

$1   575  $4,408 

-'  .55  5.66   t 

I   70  

2.34-:  

I   65  

1.755t  

1  44  4.382t 

145  

4.50+  ,, 

1.935  5   125t 
2.29         5.23 

2  41  4.74 
7. 575  .i.5S75\ 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS — Following  are  price-s  per  gallon  in  tank  cars  8,000  gal. 
f.o.b.  place  named; 

New  York,  45%  asphalt (at  terminal) 

New  York,  65%  asphalt (at  termmal) 

New  York,  binder (at  terminal) 

New  York,  flux (at  terminal) 

New  York,  liquid  asphalt ....  (atterminaU 

St.  l.ouis,  30-50'"^  asphalt  if.o.h.)  Woml  Rim;  lU. 

Chicago.  40-50%  asphalt 

Chicago.  60-70%  asphalt 

Dallas,  40-50%  asphalt 

Dallas,  60-70%  asphalt 

Dallas,  75-90%,  a.sphalt 

San  Francisco,  binder,  per  ton 

*  Freight  $21  75  net  l<m  to  Whiting.  Ind. 

t  F.o.b.  t>lenm,  Cal.  Freight  to  San  Francisco,  80o.  per  ton. 


Current 

One  Year  Ag* 

$0.05 

$0,05! 

.045 

.05 

0575 

.06! 

.055 

.05 

.06 

.07 

.05 

.02;* 

051 

.06 

OSS 

.061 

.10 

.10 

.13 

.1} 

IS 

.IS 

13. OOt 

IS. 00 
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ASPHALT— Price  per  ton  in  packages  (350-lb.  bbk.  or  425-!b    drums)  and  in 

bulk  in  carload  lots,  f.o.b.  points  listed:  ,, 

Package  Bulk 

Ne«York(dock1)<A/c«c<i«)...  »'7  50       $13.00 

Boston  OV/<OTcan) [«  \«  ^  "" 

Chicago  (.Sfandodnd) 20   «  4,00 

San  l-rancisco,/.o.6.reyin«T/, Oleum, Cal                                             19  50*  13.00 

Dallas,  (T-f MS) "00  27.00 

Seattle  "D"  rp-ade  (California) 23  "  1 3  OOt 

Denver  (Cnhforni:,) ^0  0"  ^ 

Minneapolis/.o.6.  7'mnC.(lM(;V;«--ic<i")  "50  28  00 

St.  I.m,is  (.Wencan) 22  35  MOO 

Bahimore  (.Vcjicnr.) '%  °°  '™ 

LosAnKcles,  o(/ac(ori/.Ba*er«ftfW(Cnliyomm)  22  50  15  UO 

Montr.al  (.Uexican) 28  00  f '   ™ 

Atlanta  (.W«:xtc<ln) ",00  6   50 

Detroit  (.W.-r,rr,«i I'  00  15   00 

Cincinnati  (.1/fj-.V«») 32,00  28  00 

yUuTir.  S.J.  (Trinidad  ami  Bermuda)  28.50  26   iU 

.Maurer.  N.  J,  a/erican) l»-50  6   50 

Phihulelphia  (.WcWcan) "8'"  20  15,00 

Kali.^iM  City,  petroleum • ZO.BJ  Zi.oj 

♦Freight  to  San  Francisco.  80c.  per  ton. 

tF.o.b.  Richmond,  Cal.                                                  .  .                            ,  ,  , 
NOTE — Barrel-  or  drums  are  optional  m  most  cilie.'.     About  6  bbls.  to  ilie 
ton,  and  from  4  to  5  drums.     Rebates  of  about  $1  pet  bbl.,  no  rebate  tor  drums. 


PAVING  STONE— 

New  York  delivered 5-in.granite,  28@29blockspei  sq.yd.  $  1 3  l.75perM 

/  About  4x8x4  dre.'<sed 3   20  sq.yd. 

\  About  4x8x4  ronimon 3  00  sq.yd. 

Basalt  block  4x7x8 70 .  00  per  M 

5-:n.  granite 125. 00  per  M 

Grainte 2 .  00  sq.yd. 

Granite,  261  blocks  per  sq.yd.  100. 00  per  M 

Granite 2 , 00  sqyd. 

Granite 100.00  per  M 

Granite.  4x8x4 3  25  sq.yd. 

Granite 3  84@4  sq.yd. 

3  35 'sq.yd. 

3.00  sq.yd. 

KansasCity No.Granite 3,95sq.yd- 

Philadelphia Granite 125,00per  M. 


Chicago 

San  Francisco 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal  delivered 

New  Orleans 

Cincinnati 

„.    T„„i.  r  4x8x4  dres,'(ed, 

StI'OU's [  4x8x4  common 


FLAGGING—  (  Bronx 

VT       ,-     1  I  Manhattan,  4  ft. 

^^^"^OTk ")  Queens,  5  ft.. 

Chicago 


L6x20-in.  cross-walk. 
18  in.  wide 


$0  25 

8q,ft 

,26 

sqft 

26 

sq.ft 

1,00 

lin.ft 

,99 

lm.It 

CURBING — Blnestone  per  lineal  foot,  in  New  York,  oosts  77r.  for  5x16  in.,  88c. 
for  5x18  in.;  in  cargo  lot^. 


WOOD  BLOCK  PAVING 

New  Y'ork  (''eliverrd) 

New  York  (delictred) 

New  York  (delivered) 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Deticit 

Cincinnati 

Kansas  City 

Philadelphia 


Size  of  Block       Treatment 


3 

3! 

4 

3 

4 

3S 

3i 

4 

4 

3) 

3) 

3 

3! 

4 

4 

3i 

4 

3 

4 

4 

4 

3! 


16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
18 
16 

;6 

16 
16 
16 
16 
16 


Per  Sq.Yd. 

$2  04 

2.17 

2,36 

2,17 

3  00(8, 3  25 
2.50 

2  50 

3  00 
Off  market 

2  09 
2  30 
1  70 

1  90 

2  10 
3,90 
3,44 

4  50 
2,84 
3.00 
2.10 
2.15 
■3.  is 


CONSTRUCTION  MATERIALS      

SAND  .AND  GRAVEL — Price    for  cargo  or  carload  lots  to  contractor  is  as 
follows,  per  cu.yd.: 

. Gravel   . 

. li  In. ■ '.In. . .Sand . 

One                      One  One 

Year                      Year  Year 

Current      Ago    Current      Ago    Current  Ago 

NewYork $1  75       $2.25       $1   75       $2  25  $1.00  $1  25 

Denver 1.75         2  00         175         180  0.75  1.60 

Chicago 1.80        2  25         1.80         2  25  1.80  2  25 

St.  Louis,  per  «<m 1.25           I    45          I    30           I    45  1.10  160* 

Seattle 1.25         1,50        125         1,50  1,25  I   50 

Dallas 2  25         3,50        2  25         4,00  2  25  3  00 

Minneapolis 1,50         2  00          I    50          ,    ,,  1.00  1    00 

Cincinnati I   87J        2,25         1   87!        2,25  1,43  1,69 

San  Francisco 2  25         2  25         2  25         2  50  1,50  I    50 

Boston 2  40         2  65         2  40         2.65  1.65  2  00 

NewOrlcans 2  08)       2  85         2  08!        1.J5  I   35 

Los  Angeles,  per  ton 1.50t       I   45t       I  50t       1.451     I.35t  1   30t 

AtlsnU,  per  ton 185        2  35         185         2  25  1.15  I   35 

Detroit 2  00        2  25         2  00        2.25  2  00  2  25 

Baltimore,  per  ton 1.40          I    40         I   60         1.60  2.00  70 

Montreal,  per  ton I  25         1,50         i   50         1.50  I   25  1.25 

BirminBhnm,  per  ton  (Crushed  slag  used  in^teatI  of  gravel)  1.28  I  60t 

Philadelphia 1.55          ,                 1.60         1.60 

KaneasCity 2.00         2.00         ....  1.20 

*  Fine  white  sand:  Pacific.  $5  per  ton;  Ottawa,  $6. 

t  Freight  from  quarry  to  Los  Angeles  is  85c.  per  ton,  end  is  included  in  above 
piiee. 

J  Per  cu.  yd. 


CRUSHED  STONE— 

otherwise,  is  as  follows. 


Price  for  cargo  or  carload  lots  f.o.b.  city,  unless  stated 
per  cu.yd.: 

I)  In.  ,      . J  In. 

Current       One  '' 


?  Y'ear  Ago        Current       One  Year  Ago 

NewYork $1  65  $1  90(3.2  00         $1  75  $l.90@2.00 

Chicago 1.60  2.50  1.60  2.50 

St.  Louis  rfrfirered....  1.65  1.60*  1.65  1.60* 

Dallas.  d.Hrercd 2.73  2.80  2  73  2.80 

San  Francisco 2  25  2.25  2  25  2.50 

Boston, 'Wi.rrai 3  00*  3.00*  3  00*  3.00* 

Minneapolis,  <■(  pian(..  2  00  2.00  2  25  2.25 

Kaossis  City.  <i(  ptani  2  10  1.25  2.10  1.40 

Denver 3,50  3  50 

Seattle  dtKtered 3  00  3  00  3  00  3.50 

Atlanta 1.90*  2  25*  190*  

Cincinnati  drfirered. .  .  1    75  2  06  1.75  2.06 

I.oa  Angeles I   75*  .90*  1  85*  1, 00* 

Detroit 1   90*  2,00*  I   90*  2,00* 

Baltimore 1,75*  1.75*  1,65*  1.75* 

Montreal I  ..W*  2.00*  2  00*  2.10» 

HitmiiiEham  (feKtercd  3.20  3  20  3.10  3.10 

Phildelphia I    70*  ....  1.55*  

Pitt.iburgh 2,85                    2.85  

Cleveland 3.00*                  3.00*  

*Per  ton. 

CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants: 


IS- 

Youngstown  District. .  .  .$1.30  $1    30 

Steubenville  District..  .  I   40  I   40 

Ironton  District I   40  I   40 

tiast  Canaan,  Conn I   23  1 .  35 

East.io,  Catasaqua,  Pa I  00  I   00 

Birmingham,  Ala 0.7-'i  0. 75 

Buffalo,  N.  Y.,  and  Erie,  Pa 1 ,  25  1,25 

Cleveland.  Ohio 1.20  1,20 

Eastern  Pennsylvania  and  Northern 

New  Jersey 1,20  1.20 

"Western  Pennsyh'ania 1.25  1.25 


Roofing 
$2  00 
2,00 
2,00 
4,00 
2.00 

2:2s 


2.00 
2.00 


Sand 
$1.30 
1.40 
1.40 
1.00 
0.90 
0.25 
1.25 
1.00 

1.20 
1.2s 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Common 

NewYork $I5.80@$I6.  17  SU.ll 


Chicago. 

St.  Louis 

Boston 

Dallas 

Cincinnati 

San  Franci=co 

Minneapolis 

Denver 

Detroit 

Seattle  paper  sacks. 

Lo^  .Angeles 

Baltimore 

Montreal 

Atlanta 

New  Orleans 

Philadelphia , 


18.00 
23.20 
23.00 
25,00 
15,10 
22,00 
29,00 
24.00 
18.00 
24.00 
30  00 
15  00 
21.00 
23.00 


13.00 


26.06 

2:35t 

19.00 

}.30t 

12 ,50 

10  75t 

Ifi.OO 

22,00  (white) 

I.70t 

16  00 

2.80t 

30  00 

3.00* 

13  00 

21    00 

15, OOt 

13,00 

2,  OOt 

17,25 

1   75t 

12.00 

I0.50t 

Lump,  per  Barrel 
Finishing  Common 

$3,63i*     $2,750  $3. I4i* 
1.40t 


3. OOt 
2.50t 

12,50t 
1.75f 
l,40t 
2.70t 

17. OOt 

3.60* 
12. OOt 
11. OOt 

i.tot 

9, 50t 


*Per  2eO-lb,  bbl,  (net).  tPer  180-lb  bbl,  (net),  JPer  ton— Refund  of  10c.  per 
bbl.  Minneapolis  quotes  brown  common  lump  lime;  Kelly  Is.white  is  $1.70, 
Sheboygan  $1,55.  New  Y'ork  quotes  hydrated  hme  "on  cars"  in  paper  sacks; 
lump  lime  "alongside  dealers  docks"  or  "on  cars." 


NATURAL  CEMENT— Price  to  dealer 

exclusive  of  bags: 

Minneapolis  (Rosendale) 

Kansas  City  (Ft.  Scott) 

s  per  bbl.  for  500 
Cu 

$2 

1 

II 

bbl. 
rent 
80 
60 

00  t( 
.77 
80 
.10 

or  over,    f.o.b.. 

One  Year  Ago 

$2.80 

1,60 

n         11   00 

1,87 

0.95®  1.05 

St.  Louis  (Carney  hydrated) . 

2 

PORTLAND  CEMENT— Pi 

points  listed  without  bags. 

New  York,  del.  by  truck 

New  York,  alongside  dock 

dealers 

Jersey  City,  del.  by  truck . . . 
Boston 

ices  to  contractors  per  bbl.  in  ea 
Cash  discount  not  aeducted. 
Current         One-'Month  Ago 
$2.40(92.50     $2.40(s<i2.50 
0 

2.10                    2.10 
2.28                    2.28 
2.50                     2.50 
2.05                    2.05 

2.09  2.09 
2.31                     2.31 

.       2.33                     2.33 
2.26                     2.26 
2.33                    2.33 
2.22                    2.22 
2.14                     2.04 
2.26                    2.26 
2.33                    2.33 
2.28                    2.28 

2  20                    2  20 
2.71                    2.63 
3.20                    3.20 
2.39                    2.29 
S.SB                     2.90 
2.90                    2.90 
2.25                     2.25 
2.50                    2.34 

2.39  2.39 

3  30                    3.30 
2.50                    2.50 

2.10  2.10 

2.40  2.40 
.       i',7.s-                    2.88 

2,31                     2,31 
2.39                     2,29 
)c,  per  bbl.; 
in  carload  lots,  without  bags;  to  or 

{1    80      Ma,>.on  City,  la 

1   85     Hudson,  N,  Y 

1  95     U-e<ls.  Ala 

1    95     Hannibal.  Mo 

1   95      Lehigh  Valley  District 

1 ,  70     Kingsport .  Tenn 

1.95     Richard  City.  Tenn. 

rload  Iota  f.o.b. 

One  Y'ear  Ago 

$2.60&i2  70 

2.10 
2.89 
2.86 
2.17 

P'ttfburgh 

2.17 

Cleveland 

Detroit 

Indianapolis 

2.43 
2.43 
2.43 

Toledo 

Milwaukee 

Duluth 

2.49 
2.39 
2.10 

2.45 

Cedar  Rapids 

2.51 

Davenport 

St.  Louis 

2.47 
2.90 

San  Francisco 

3.09 

New  Orleans 

Minneapolis 

3.20 
2.41 
3.10 

.Seattle 

Dallas  

Atlanta. 

3.10 
2.60 
2.75 
2.57 

I.os  .\ngcles 

Baltimore,  del.  by  truck 

Birmingham 

Kansas  City 

3.21 
3.58 
3.05 
3.20 

Montreal 

Philadelphia 

St.  Paul    

NOTE— Bags  lOc.  each.  4 
Current  mill-prices  per  barrel 

2.75 
2;4i 

ntrsotors: 

$1.95 

Universal.  Pa 

Steelton.  Minn 

Kordwick.  Va 

Mitchell.  Ind 

LaSalle.  Ill 

lola.  Kan 

2  00 
1  95 
195 
1 ,  90 
1,95 
1.95 

August  3,  1922 
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TRIANGLE  MESH— Price  per  lOOsti.ft.  iu  carload  lots- 

PT,AIN  4-INCH  BY  4.I.NCH  MESH 

~^    '  ' Warehouse  - 


Weiuht  in 

Style      Pounds  per 

Number     100  sq  ft. 


032 
049 
068 
093 
126 
153 
180 
245 
287 
336 
395 


22 

28 

35 

45 

57 

68 

78 

103 

119 

138 

160 


Pitt-^- 
burgh. 

Mill 

»0  74 

94 

1  14 

1  46 

1  80 

2  14 

2  46 

3  24 

3  7S 

4  3S 

5  04 


New  York 

»0  95 

I  23 

I  48 

1  91 

2  35 

2  81 

3  22 

4  25 
4  90 
5.69 
6  60 


Chicago 
$0  81 
1  04 
1  26 
1  61 

1  99 

2  37 

2  73 

3  59 

4  15 

4  82 

5  58 


Dallas 
$1    15 


San  Fran- 

ciaco 

$1    15 

I  48 

1  80 
2.32 

2  87 


5.15 
5.96 
7.32 
8.00 


PAVING 
036P  17  $0  5«       $0  72  tO  62  jn  88 

053P  24  79         1    02  87  |24 

072P  31  99         1   29  1  10  i   57 

097P  40  1  28  I    67  1  42  2  02 

049R  24  79  1   02  87  1    24 

n67R  31  99         I  29  1  10  1   57 

089R  40  1  28         1   67  1  42  2  02 

In  rolls  16-.  20-.  24-,  28-.   32-.   36-.  40-,  44-,  46-,  52-,  and  56-i 
1 50-,  200-  and  300-ft.  lengths      Galvanized  is  about    15%  higher.     .  „ 
parried  in  New  York  warehouaea,  48  in  wide  x  150  fl.  long,  or  600  sq,  fr. 

EXPANDED  METAL  LATH— Prices  in  carload  lots  per  100  yd.  for  painted 
are  as  follows: 

Chicaco 

$20  39 

22  00 


.  wide  and  in 
Siie  of  roll 


ttage 
27BB 
26BB 
25BB 
24BB 
22PO 


Weight 
2  3 

2  5 
3.0 

3  4 

4  33 


*New  York 

J17   50 

17   50 

20  00 

21  50 
21   50 


St, 
l.ouis 
t2l  25 
22  75 
27  10 
29  25 
31  75 


San 

Francisco 

$23  87 

26  21 


Dalla.-i 
$25  50 
27  5b 
30  71 
33  16 
35  10 


26  33  29  25  27  90 

31   00  31  75  „   ._ 

*  Price  to  contractors  at  warehouse  or  delivered  on  job  in  Manhattan,  Bronx 
or  Brooklyn. 

BARS.  CONCRETE  REINFORCING— Current  quotations  per  100  lb  ■ 
ROLLED  FROM  BILLETS 

Warehouse,  Uncut . 


Inches 
i  snd  larger 
I  and  larger 
i  and  larger 
I  and  larger 
i  and  larger 

Include, 


Pitts- 
burgh 

Mill 

SI   60(.i  I 

1  65(«  I 

I   70(ii  I 

I   65(«  1 


Bir- 
mingham 
Mill 
$1    85 
I    90 
I    90 
1    95 
2   10(32  20        I   95 


70 
75 
80 
95 


New 
York 
$2  73 
2  78 
2  83 
2  88 
2  93 


St. 

Chicago 

Louis 

$2  60 

$2  47! 

2  65 

2  52; 

2  70 

2   57S 

2  85 

2  721 

3  10 

2  97; 

15c  charge  for  cutting  to  leiigtli.-^  of  2  ft    and  over. 
Twisted  bars  cut  to  length  take  extra  of  27ic.  per  100  lb. 
ROLLED  FROM  RAILS 
St. 

Dalla-  Chicago 

$3  25  S   $1   95 

3  30  } 2,20 

3  35  


Chicago 
i  and  larger  $\   70 

|in I    75 

i 1   80 


Louis 

H  25 

2   30 

2   35 


Dallas 

$3  50 

3  55 

3  60 

3  75 

4  00 


St. 
Louis 
»2   50 

2  75 


San 
Fran- 
cisco 
$2  55 


Dallaa 

$)  SO 

3  75 


BRICK — Contractors  price  per  1.000  in  cargo  or  carload  lots  is  as  follows 

■ Common 

One         One  Year 


Current 

ss.so 

so.  00 

11  00 

14  00 

12  00 
11    15 

15  00 

15  00 

16  00 
MinneapoUs  (del.) !  7@i  1 8 


New  York  (del.) 

New  York  (at  dock) . . 

Chicago- 

St.  Louis,  salmon. ,  , 
Denver,  salmon  ... 

Dallas 

San  Francisco  

Los  Angeles  (del.). . . . 
Boston  (del.) 


Month  .\go      Ago 


Kansas  City 

Seattle  

Cincinnati 

Montreal 

Detroit  (del.)  .... 
Baltimore  (del.) . . 

Atlanta 

New  Orleans 

Birmingham  . .  , . 
Philadelphia  ,  ,  . 
Pittsburgh  (del,) 
Cleveland 


14  50 

14  00 

15  00 
■    16  00 

16.50 
20  00 

1 1  00 

12  50 
12  00 

.17S0(a  18.50 
I6.no 
14  00 


$24.60 
21,00 

11  00 

14  00 

12  00 
11    15 

15  00 

15  00 

16  00 
17(3ll8 

14  50 

14  00 

15  00 

16  00 
16  50 
20  00 

11  00 

12  50 
12  00 


$18  40 

I5(all5.50 

12  00 

17  00 

14  00 
12  50 

18  00 

15  50 

18  00 

17  00 
15  50 
14  00 

19  00 

18  00 
16  25(all8 

25,00 
10  00 
14  50 
12  00 
I7@18   16  50(11117.50 

1 6fai  1 8       

14.00 


--  Paving  Block  ^ 
3-inch*  4-inch* 
«40  OOt     »45  OOt 


34   00 


42  00 
28.00 


(not  used) 
42. OOt       47   50t 
43  00 


44  00  ,  ,    ,  , 

41   00         36.50 
68  00 
36   50  39  50(m41 
36  OOt        ..      .. 


•For  paving  blocks  3^x8Jx3  and  3Jx8ix4  respectively,    t 
f.o.b.  plant.  Baltimore, 


44.00 

F.o.b!     t  Vitrified. 


HOLLOW  TILE— Price  per  block  in  carload  lots  to  contractor  for  hollow  build- 
ing tile. 

New  York 

Current        One 

on  Year  Chi- 

Trucks*         .\eo  cago 

SO  11120  $0. 12320  $0  0741 


4x12x12, 

6x12x12...    16670    .1642  1  0190 

8x12x12...   .20840   .219  1  3900 

10x12x12 1  7320 

12x12x12 1  9790 

*  5  per.  off  for  ca-sh. 

4x12x12 
Boston .      .  $0  94 


Phila- 
delphia 
$0   10 

10 


Perth 
Amboy 
St.  Fran-        N.  .1.. 

l.ouis        Cisco     Factory* 
$0  0635  SO  ir- 


San 
Fran- 


MirmeapoUs  (f.o.b.  cars) 
Minneapolis  (delivered) 

Cincinnati 

Kansas  City 

Denver 

Seattle  (delivered)  .... 
Los  Angeles  factory .... 

New  Orleans 

Detroit  (dehvered) .... 

Montreal 

Baltimore 

Atlanta 

Dallas 

Birmingham 

Pittsburgh  (del ) 

Cleveland 


076 

086 

0670 

085 

08 

II 

095 

12 

070 

09 

14 

0776 

115 

10 

068 

065 


.08 
12 
,16 
.185     . 

8x12x12 
$0,177 
12475 
14025 
1263 
167 
.145 
.25 
.176 
,23 
135 
16 
25 
1453 

17' 
.128 
.143 


156 

,244 


17890 
21050 
27370 


12x12x12 
$0,244 
,220 
.248 

175 
.270 

21 

36 
,22 
,36 

225 
.30 
,39 


.179 


San  Francisco,  Philadelphia,  Atlanta,  New  York,  quote  on  hollow  partition 


STRUCTURAL  MATERIAL— Following  are  base  prices  f.  o.  b.  mill,  Pittsburgh 
and  Birmingham  together  with  quotations  per  1 00  lb.  from  warehouses  at  places 
named:  Bir- 

Pitts-       ming-  San 

burgh.       ham      New  St.  Chi-      Fran- 

.Mill  .Mil!     York    Dallas     Louis       cago        cisco 

Beams.  3to  15in I  70«i  1  80  $1   95  $2,83  $4  00     «2  57',     S2  68     83.10 

Channel.  3  to  15  in.  .,  I  70«ul  80     I   95     2  83     4  00       2  57!       2,68       3   10 
Angles,  3  to  6  in.,  1  in. 

thick 170(11)180     1.95    2  83     4  00       2  57i        2.68       3   10 

Tees,  3in.andlarger..,  l,70f"l  80     195     2  83     4  00       2  57!        2,68       3.10 
Plates 1.70(S'1,80     195     2  86     4  00       2  57!        2,68       3  10 


RIVETS — The  following  quotations  are  per  100]lb.: 


STRUCTURAL 

■  Warehouse  - 


—  New  Y'ork  — 
Pittsburgh,   Current       (Jne 
Mill  Yr.  Ago 


Chi- 
cago 


St. 
Louis 


San 
Fran- 
cisco 


Dallas 


1  in.  and  larger      $2 ,  40 


.■t3.70     $4,40      S3,  10       $3.09!       $4.25       $5.50 


CONE  HEAD  BOILER 
J  in.  and  larger       2.50  3.70      4.50         3.20         3.19!         4.35         5  65 

SandH 2.65  3.86      4  65         3.35         3.351         4.50         5.80 

SandA 2.90  4.10      4  90         3.60         3,59!         4.75         6.05 

Lengths  shorter  than  1  in.  take  an^extra  of  50c.    Lengths  between  I  in.  and  2  in. 
take  an  extra  of  25c. 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Pittsburgh.                               San                                St.  Mon- 

iMill               Chicago    Francisco    r.)alla9  Louis  treal 

Wire S2  40(<i2.50         »2,  10         S3  90         S5  00  $3.25  $4  95 

Cut 2  25                   5  50           j  ti           7.75           5  00 


PREPARED    ROOFINGS— Standard   grade  rubbered   surface,   complete  with 
nails  and  cement,  costs  per  square,  f.o.b.,  as  follows: 

New  York .  Philadelphia 

2-Ply  3-Ply  I-Ply  2-Plv  3-Ply 

l.C.l.  I.C.I.  I.C.l.  I.C.I.  I.C.I. 

$1   90  $2  35  -$2  80 

I   70  2  00  2  40 


No.  I  grade.. 
No.  2  grade. . 


I-Plv 

l.C.l. 

.$2   10 
.    1    85 


$2  55 

2.15 


3-Plv 

l.C.l. 

$3.00 
2  55 

Slate-surfaced  rooliiiK  (red  and  green)  in  rolls  of  108  sqft.  costs  $1,95  per  roll 
in  carload  lot^aiid  $2.20  for  smaller  quantities  f.o.b.  Philadelphia. 

Single  shingles,  red  and  green  slate  finish,  cost  $5,50  per  package  (sutEcient  to 
cover  50  sq,ft.)  in  carloads:  $5  75  in  smaller  quantities,  in  Philadelphia.  Strip 
shingles  (4  in  I)  f, .,,!>.  Philadelphia.  1  c,l  ,  $5,75 


ROOFING  MATERIALS— Prices  fob.  New  York: 

Tar  felt  ( 14  lb.  per  square  of  100  sq.ft.)  per  roll  of  432  sq.lt }2  00 

Tar  pitch  (in  400-lb.  bbl  1.  per  100  lb      I  ,  60 

Asphalt  roofing  (in  barrels),  per  ton,  f.o.b.  plant* 40.  50 

Asphalt  felt  (Ughtl .  per  ton,  f.o.b.  plant* 64 .  50 

Asphalt  felt  (heavy) .  per  ton,  f.o.b.  plant* 68 .  50 

*  Dehvered  in  Metropohtan  Dist.,  $3,00  additional. 


SHEET.S — Quotations  arc  per   100  lb.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 

Pittsburgh,  San 

Large                  St.  Fran-  New- 
Blue  Annealed                      Mill  Lots  Louis  Chicago  cisco  York 

Nolo $2  40(1  $2  60  $3  62!  $3  75  $4  35  $3  78 

No.  12 2  45(112  65             3  671  3  80  4  40  3  83 

No.  14 2.50(11    2  70             5  72!  3  85  4  45  3  88 

No.  16 2.70(0)2.90            3  82i  3.9S  4.55  3  98 

Black 

*\o3.  18and  20...      3.00('i    3,25             3.7C  4  30  5.45  4   15 

*Nos.  22  and  24...      3,05(.il3,3O             3.8.  4  30  5,50  4  20 

»No.  26 3   10(013  35             4.00  4.35  5.55  4,25 

*No.  28 3.15(11)340             4  30  4.45  5.65  4  35 

Galvanised 

No.  10 3   15(11    3,35  4   30  4.45             4.35 

No.  12 3  25(1113  50  4  40  4.55  5.60  4.45 

No.  14 3  25(1.    3  SO  4  40  4  55  5  60  4.45 

Nos.  17to21 3  55(1.3  80  4  60  4  85  5  90  4.75 

Nos.  22  and  24....      3   70l.i    3  95  4   85  5  00  o.05  4.90 

»N03.  25  and  26...      3  85(,i    4  10  5   00  5    15  6  20  5.05 

*No.  28 4   15^4.40  5.30  5.45  6.50  5.35 

•For  painted  corrugated  sheets  add  30c.  per  1.000  lb.  for  5  to  28  gage;  25c.  for 
1 9  to  24  gages:  for  galvanized  corrugated  sheets  add  1 5c..  all  gages. 


LINSF.F.D  OIL — These  prices  are  per  gallon: 

>- NewfYork  ■ 

One 
Current       Year    Ago 
Raw  in  barrel  (5  bbl.  lilts) $0.91  )0  80 


• Chicago 

One 
Current      Year  Ago 
n  01  $0.75 
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WHITE  AND  RED  LEAD — Base  price  id  cents  per  pound: 

Red 


CuireDt 


Year  Ago 


White  — — 
Current      Yr.  Ago 


Dry  In  Oil  Dry  In  oil 

lOO-lb.keg 12.50  14  00  13  00  14   50 

25and50-lb.keg8..   12  75  14  25  13  25  14  75 

I2i-lb.keg 13  00  14.50  13  50  15  00 

S-lb  cans     15  50  17  00  16  00  17  50 

l-lb  cans  17.50  19  00  18  00  19  50 


Dry 

or 
In  Oil 

12  50 
12.75 

13  00 
15  50 
17.50 


Dry 

or 
In  Oil 
13  00 
13  25 
13  50 
16  00 
18  00 


LUMBER 

Prices  wholesale  tu  dealers  in  carload  lots,  f.o.b. 


San  Franciaco— Prices  of  rough  Douglas  fir  No.  1  common,  in  carload  lots  to 
dealers  at  yards.     To  contraclois,  S2  per  M  ft    additional. 


6-8  and  10- 16- 18  and  22  and 

12  Ft.  20  Ft.  24  Ft. 

3x3and4     t28  00  J3I   00  $31   00 

3x6and8 28.00  31   00  I   00 

4x4-6and8 28.00  3100  32  00 

3xl0and  12 28.00  31.00  32  00 

3x14         32.00  33.00  34  00 

4xl0andl2 28.00  3100  32  00 

ixl4 32.00  33.00  34.00 

24  Ft.  and  Under         25  to  32  Ft. 

6x10               $30  00                       $33.00 

6iM'      32  00  35  00 

8xl0'            30  00  33  00 

8x14: 32  00  35,00 


25  to  32  Ft. 
$33  00 

34  00 

35  00 

36  00 
36.00 

35  00 

36  00 
33  to  40  Ft 

$35  00 

37  00 
35.00 
37  00 


New  York  an.l  Chicago — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 

■ New  York* Chicago 

20  Ft.  22-24  20  Ft.  22- 

andt'nder  Ft.  and  Under  24  Ft. 

3x4to    8x8 $38  00  $39  00  %il  .60  US. SO 

3xlOto  10x10 43  00  44.00  U  00  1,6  00 

3xl2to  12x12 46C'il47  47ci  48  47.00  49,00 

3xl4tol4il4  50(tii52  Sli' S3  52.00  54  00 

3xl6to  16x16 S5K..57  56."  S8  56,00  58  00 

3xl8to  18x18 SS  00  66  00  0.1.00  65.00 

4i20to  20x20 75.00  76  00  7.1.00  75  00 

•Wholesale  price  to  dealers;  to  contractors,  delivered  from  lighters  or  cars  to 
job.  $5  additional.    Short  leaf  pine  up  to  1 4  x  1 4  costs  $  1 5  per  M.  less. 

Over  24  ft.— Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12  X  12  and  under,  for  sizes  over  12x12  add  $2.  for  merchantable  add  $2  to  sizes 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


Other  Cities 


-8  X  8-In.  X  20  Ft.  and  I'ndcr 


Boston $50  00 

Seattle     

New  Orleans 30.00 

Baltimore 36  45 

Cincinnati 39.00 

Montreal  50.00 

1.03  Angeles 

Denver 

Minneapolis 46.00 

Atlanta 35  00 

Dallas 37  50 

KansasCity 33  00 

Birmingham 28  00 

Philadelphia 38  00 

Detroit 41.25 

St.  Louis 35.00 


Fir 
$52  00 
23  00 


Hemlock 
$55.00 


50  00 
50  00 

44.00 
36.  S5 
41.00 


35  00 

43  00 
36.  iS 
40  00 


34.00 


Spruce 
$45  00 

P 
$54 

00 

35 

38 
40 
78 

no 

50 

on 

38 

00 

00 

36 

SS 

49 
40 

38 
36 

00 

no 

(«) 

00 

12  X  12-In. 
20  Ft.  and  Under 
Fir 
$52  00 
23  00 


64  00 
SO  00 

44.00 
37  i'.5 
41   00 


39.00 
44  00 


43.00        48  SO 


^  I-In.  Hough.  10  In. 
and   I'nder 


Fir 
$48  00 

to   aU 


35  00 
33  00 
47  00         39  00 

47.00  46   00 

38,00  ,       , 

6  Ft.—  2-In.  T.  and  Gr. 

10  In.  X  16  Ft. 

P.  Fir 

$45  00       $48  00 


Hemlock 
$32  00 


Boston $47.00 

Seattle 

New  Orleans,  at  mill 70.00         37  00 

Baltimore 35.00  36  45 

Cincinnati 62.50        80  00         33  50 

Montreal  39.50         45  00         i;7.00         45.00 

LosAngeles 37  00         36.00  

Denver 33.25         S3  .SS         

Minneapolis 45  50         38  2S         36  25         4175 

Atlanta 22  00  26  00 

Dallas 37  50         30  00         40  50 

KansasCity 35  00         34  50  20  00 

Birmingham 25  00  28  00 

Philadelphia 31.00         37.50         44.00         33.00 

Detroit 42  75         35   00         .,      ,  40  25 

St.  Louis 36.00  35.00  

Montreal — Up  to  32  ft.;  over  which,  i^  00  per  M.  increase  up  to  30  ft. 

Birmingham---Quotes  carload  lots,  f.o.b.  sidings.     $2.  00  additional  per  M.  ft 
to  con  tractor. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver^— Quotes  dealers  prices  to  contractor  on  large  projects. 

St.  Louis — Wholesale  price  to  contractors.  $4  .  50(">  $6  per  M  ft.  additional. 


16.50 


45,00 
43,00 
33,75 
38.25 


31  00 


37.50 
38.75 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pitt'^burgh  di-itrict.  inrhidinR  plate?,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  fiat  sheets  (except  planished),  chains,  etc.,  the  following 
freight  rated  are  efftctive  in  cents  per  1 00  lb.,_in  carloads  of  36,000  lb. 


Baltimore   $0,315 


Birmingham 69 

Boston 365 

Buffalo 265 

Chicago 34 

Cincinnati 295 

Cleveland 215 

Denver 1 .  275* 

,  Minimum  carload,  40,0001b. 
tMinimum  carload,  50.000  lb.,  structural  Bteel  only;  80.000.  lb.  for  other  iron  or 

steel  products. 


Detroit $0,295 

KansasCity 735 

New  Orleans 515 

New  York 34 

Pacific  Coast  (all  rail) 1 .  50t 

Philadelphia 325 

St.  Louis 43 

St.  Paul 595 


CONTRACTORS'  SUPPLIES 


STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitta- 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$1.6o<^  1.85  $2   00  $2   00 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bnght  and  galvan- 
ized are  as  follows: 

Eastern  Territorv 

New  York 

and  East  of 

Missouri  Rive.- 

Hercules  red  strand,  all  constructions 30% 

Patent  flattened  strand,  special  and  cast  steel 30% 

Patent  flattened  strand,  iron  rope 15% 

Plow  steel  round  strand  rope 45% 

Special  steel  round  strand  rope 40% 

Cast  steel  round  strand  rope 32 1% 

Round  strand  iron  and  iron  tiller 15% 

Galvanizid  steel  rig?ing  and  guy  rope 17J  % 

Galvanized  iron  rigging  and  guy  rope +2J% 

California,  Oregon,  Nevada  and  Washington  Discount   5  points  less  than  dis- 
count for  Eastern  territory. 

Wyoming.  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 

Montana,  Idaho  and  Utah:  Discount  10  pointa  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  J  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  J-in..  8  ft.,  i-in.,  6; 
i-in.  4i;  I-in.,  3i;  IJ-in.,  2  ft.  IC  in.;  IJ-in..  2  ft.  4  in.  Following  is  price  per 
pound  for  1-in.  and  larger,  in  1200-ft.  coils: 


Boston $0  20 


New  York. 

Chicago 

Minneapolis  . . 
San  Francisco. 

Atlanta 

Denver 

Cincinnati 

Dallas 

Pfiiladelphia. . 


17 
19 

.I9i 
.17 

.201 
.20 
.20 
.29 


New  Orleans $0. 

Los  Angeles 

Seattle 

St.  Louis  

Montreal 

Detroit 

Baltimore 

Kansas  City 

Birmingham 


"71 

IV 

21 

30 

19 

20 

181 

20t 


EXPLOSIVES — Price  per  pound  of  dj-namitc  in  small  lots: 

. —  Gelatin 

40% 

New  York fO.29 

Boston .24 

Kansas  City -24 

.Seattle 176 

Chicago 2450 

Minneapolis ■  S09S 

St.  Louis 2475 

Denver 1775 

Dallas 29 

Los  .\ngeles .23 

Atlanta SStS 

Baltimore 2550 

Cincinnati 2J50 

Montreal 195 

Birmingham,  delivered -155 

New  Orleans .-'675 

San  Francisco '95 

Philadelphia 24 


60% 

$o.ss 

.275 

.2750 

.195 

.2750 

.IIS9S 

.2775 

.2015 

.in 

.26 

.ist5 
.It 

.255 

.iS5 

.175 

.S0i5 

.235 

.27 


Length 


Barge 


Rail 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York 

Diameters  Points 

I  2  in.  at  butt 6  in. 

1 2  in. — 2  ft.  from  butt 6  in. 

1 2  in.— 2  tt.  from  butt 6  in. 

1 4  in. — 2  ft.  from  butt 6  in. 

14  in. — 2  ft.  from  butt 6  in. 

1 4  in. — 2  ft.  from  butt 5  in. 


30  to  50  ft. 

$0.13 

JO. 17) 

50  to  59  ft. 

0.171 

0.22 

60  to  69  ft. 

0.19i 

0.24 

50  to  69  ft. 

0.23 

0.32 

70  to  79  ft. 

0.25 

0.34 

80  to  89  ft. 

0.32 

0.38 

SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  prodicers 
f.o.b.  New  York.  In  Chicago  and  fet.  Louis  the  quotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  Chicago  St.  Louis 

No.  1  railroad  wrought $1150  $1150  $1200 

Stoveplate 12   50  12  00  13  50 

No.  1  machinery  cast 1-00  16  50  14  50 

Machine  shop  turnings 7  00(ni7   50  4  00  5  00 

Ca,<t  borings       7.00(an0  00  5  50  6  75 

Hailroad  malleable  cast 12  00  12  50  10.25 

Rc-rolling  rails 11. 50(a  12.00  13  00  15.00 

RelayingraiU 28.50  30.00  15.00 


SHIP  SPIKES— Current  prices  per  1001b.: 

. —  San  Francisco  — .  Seattle 

In.                                                                         Galv.  Black  Black 

} $6  75  $5  50  $8  55 

i                                 6  30  5  05  8  25 

} 6   15  4.90  8. JO 

Pittsburgh  base  in  lota  of  200  kegs  or  more  $2. 50(n  2.60 
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Criminal  Negligence  Hard  to  Prove 

TIME  and  again  it  has  been  shown  that  it  is  well 
nigh  impossible  to  punish  any  one  for  criminal 
negligence  in  building  failures.  The  law's  delays  and 
technicalities  usually  sei-\'e  to  shift  the  onus  of  blame, 
or  the  requii"ements  of  proof  are  too  rigid  to  permit 
successful  prosecution.  In  three  recent  cases  this  has 
been  found  to  be  so — the  dismissal  of  the  first  indict- 
ments against  the  various  men  connected  with  the 
Knickerbocker  failure  in  Washington,  the  release  of  the 
owner  of  the  Ferris  wheel  which  blew  down  in  one  of 
New  York's  suburbs  early  in  June  and  the  exoneration 
by  a  coroner's  jury  of  those  concerned  with  the  collapse 
of  the  Parkway  Building  in  Philadelphia — which  partly 
failed  during  reconstruction  last  month.  Something 
more  than  the  ordinary  processes  of  law  is  required  to 
guarantee  punishment  for  building  collapses. 

Invidious  Financing 

THE  senatorial  minority  report  on  Muscle  Shoals 
noted  in  the  news  columns  is  one  of  the  most  naive 
documents  ever  signed  by  public  men.  In  effect  these 
senators  admit  that  most  of  the  features  of  the  Ford 
offer  are  reprehensible  but  they  offer  in  defense  that  it 
is  Henry  Ford  who  is  going  to  do  these  things  and  he 
can  do  no  wrong.  Most  naive  of  all  is  the  defense  of 
the  sinking  fund  theory  of  payment  for  the  use  of  gov- 
ernment property.  Why  not  carry  this  to  its  logical 
conclusion  and  solve  the  whole  fiscal  problem  of  govern- 
ment and  taxation?  Let  the  government  borrow  as 
much  money  as  it  needs  at  3i  per  cent  and  loan  it  at 
42  per  cent.  The  increment  could  be  used  to  run  the 
country.  Or  do  the  senators  and  Mr.  Ford  think  this 
fiscal  method  should  be  applied  only  to  his  activities? 

Interstate  Sewage-Works  Zoning 

INTERSTATE  .stream  pollution  control  can  best  be 
effected  by  co-operation  between  the  state  authorities 
having  jurisdiction  on  either  side  of  the  waters  con- 
cerned. The  Pennsylvania  and  New  Jersey  state  health 
departments  have  given  practical  recognition  to  this 
fact  and  adopted  a  joint  policy  for  their  guidance  in 
passing  on  plans  for  sewage-works  along  the  Delaware 
River.  This  agreement  is  significant  not  alone  as  an 
instance  of  interstate  co-operation  in  this  field  but  also 
because  it  sets  up  different  standards  of  sewage  treat- 
ment for  successive  reaches  of  the  river,  varying  with 
the  uses  to  which  the  water  is  put.  In  other  words,  an 
interstate  sewage-works  zoning  plan  has  been  worked 
out  by  the  engineers  of  the  two  state  health  departments 
and  adopted  by  the  departments,  as  detailed  elsewhere 
in  this  issue.  The  agreement  deserves  careful  study  by 
every  state  department  having  control  of  sewage-works 
and  stream  pollution  affecting  interstate  waters.  Similar 
stream  zoning  is  also  desirable  for  waters  wholly  within 
a  single  state.     Something  of  the  kind  is  practiced  by 


well-administered  state  health  depaKtmen^s^jgenerally 
but  few  if  any  of  them  have  reduced  .the  ^practice  to  as 
dear-cut  .statements  of  policy  as  those  "adopted  by 
Pennsylvania  and  New  Jersey  for  the' control  of  sewage- 
works  on  the  Delaware.  The  fact  that  the  Pennsyl- 
vania-New Jersey  policy  is  not  based  on  analytical 
standards  is  notable. 

The  Bates  Road  Tests 

THE  sixth  and  final  run  of  traflSc  over  the  Bates 
experimental  road  is  now  being  made  under  the 
direction  of  the  Illinois  State  Highway  Department.  As 
each  run  has  been  completed  the  Illinois  officials  have 
issued  a  bulletin  embodying  observations  oh  the  condi- 
tion of  the  63  test  sections  into  which  the  2-mile  road  is 
divided.  To  date  five  bulletins  have  been  issued  and  the 
data  they  contain  is  summarized  elsewhere  in  this 
issue.  So  much  interest  has  been  manifested  by  high- 
way engineers  in  the  Bates  road  tests  that  a  progress 
statement  covering  the  observations  to  date  will  b^ 
widely  studied.  It  should  be  understood,  of  course, 
that  nothing  in  the  way  of  final  conclusions  has  as  yet 
been  issued  by  the  Illinois  department  and  that  pending 
the  completion  of  the  final  traffic  run  and  an  analysis 
of  results  made  with  a  full  knowledge  of  local  conditions, 
judgment  as  to  the  relative  merits  of  the  various  types 
of  construction  should  be  withheld.  Involving  a  cost  of 
$300,000  or  more,  the  Illinois  work  constitutes  one  of 
the  country's  most  important  programs  of  research  and 
has  been  the  objective  of  inspection  trips  by  hundreds 
of  engineers  and  highway  officials  from  other  states. 
The  mere  fact  that  a  certain  section  is  recorded  as  a 
"failure"  under  a  certain  increment  of  traffic  means 
nothing  without  a  full  understanding  of  the  conditions 
which  governed  the  construction  of  the  section  and  the 
conduct  of  the  test.  The  results  published  in  this 
week's  issue,  therefore,  should  be  viewed  in  the  light  of 
a  progress  report  rather  than  as  a  source  of  data  on 
which  to  base  conclusions. 

Simple  Precautions  Against  Sea  Water 

THE  Coney  Island  boardwalk,  illustrated  on  another 
page,  will  not  be  directly  over  the  ocean  so  that  its 
concrete  piles  are  not  subjected  to  the  alternate  wetting 
by  sea  water  and  drying  out  during  the  out  tide.  It  is, 
therefore,  not  in  the  critical  location  of  the  many  similar 
concrete  structures  whose  deterioration  may  be  laid  to 
direct  sea  water  attack.  A  near-by  municipal  bath 
house,  however,  was  equally  removed  from  contact  with 
the  water  but  this  did  not  save  its  reinforced-concrete- 
members  from  breakdown  that  required  extensive  re- 
pair. With  certain  kinds  of  concrete,  there/ore,  ocean 
exposure  at  Coney  Island  is  dangerous.  It  remains  to 
be  seen  whether  the  precaution  taken  in  the  new  board- 
walk will  suffice.  These  precautions  are  simple — 
merely  the  greatest  of  care  in  mixing  and  placing  the 
concrete,  the  use  of  a  rich  mixture  and  the  covering  of 
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the  steel  by  at  least  3  in.  of  concrete.  The  boardwalk  is 
low  and  adequately  braced  that  it  will  not  suffer  from 
the  vibration  that  probably  hastened  the  cracking  of 
the  high  unbraced  piers  on  the  California  coast  and  the 
workmanship  on  it  is  good.  Five  years  from  now  an 
inspection  of  it  will  show  whether  some  special  panacea 
is  required  to  make  reinforced  concrete  stand  up  in  sea 
water  moisture. 

Not  In  the  Contract 

CONTRACTING  can  be  reduced,  in  instances,  to  a 
thorough  business  arrangement  wherein  only 
known  factors  enter.  Clear  specifications;  amity,  not 
enmity,  between  contractor  and  engineer;  deliver>'  of 
materials  and  prosecution  of  the  work  in  accordance 
with  pi-econceived  plans;  and  absence  of  unforeseen 
difficulties;  all  these  minimize  the  chance  of  the  con- 
tractor's failing  to  make  a  profit.  Under  such  condi- 
tions administration,  superintendence  and  the  personal 
element  usually  determine  the  margin  of  profit.  But 
the  perfect  contract  is  rare.  Besides,  many  contractors, 
particularly  of  the  old  school,  are  in  the  business  be- 
cause of  the  indeterminable  factors  entering  particular 
contracts.  The  wagering  instinct  is  strong  in  all 
humans  and  satisfaction  of  it  is  found  by  some  in  the 
contracting  business.  In  the  construction  of  the  Coney 
Island  boardwalk  a  new  factor  entered — a  factor  which 
easily  could  have  been  overlooked  by  the  bidding  con- 
tractor as  being  necessary  to  cover  as  a  "contingency." 
The  work  has  reached  its  peak  during  the  height  of  the 
summer  season.  A  hot  daj''  at  Coney  Island  means  a 
seething  mass  of  humanity  stretched  along  a  mile  or  so 
of  beach  of  an  average  width  of  around  100  ft.  Jetting 
piles  is  a  process  watched  by  the  curious  thousands  kept 
out  of  harm's  way  by  police.  Inability  to  secure  access 
to  the  work  at  the  most  convenient  points  makes  it 
necessary  to  drag  concrete  piles  by  tractor  a  maximum 
distance  of  1,000  ft.  Details  concerning  the  difficulties 
the  contractor  must  face  in  working  with  armies  of 
men,  women  and  children  at  his  figurative  elbow  are 
unnecessary.  Anyone  who  has  been  to  Coney  Island  on 
a  hot  August  afternoon  can  visualize  them.  But  the 
fact  remains  that  they  are  difficulties  probably  unac- 
counted for  in  the  contract, 

A  National  Engineering  Museum 

IN  last  week's  issue  we  announced  a  movement,  under 
the  auspices  of  the  American  Society  of  Mechanical 
Engineers,  to  establish  a  national  engineering  museum 
pt  Washington.  Doubtless  the  proposal  will  stir  the 
imaginations  of  engineers  throughout  the  land,  largely 
because  of  the  sentimental  values  involved.  From  the 
very  fact  that  a  museum  must  be  located  at  one  place 
the  educational  values  are  not  quite  so  obvious.  But 
having  at  the  national  capital  an  engineering  shrine 
comparable  with  the  South  Kensington  Museum,  the 
Paris  Conservatoire  des  Arts  et  Metiers  and  the  Munich 
Deutches  Museum  must  impart  to  the  professions  of 
applied  science  a  consciousness  of  public  appreciation 
that  would  be  decidedly  stimulating.  The  educational 
value  of  such  a  museum  could  be  greatly  enhanced  by 
the  compilation  of  a  well-illustrated  descriptive  cata- 
logue for  distribution  to  technical  reading-rooms,  libra- 
ries and  schools.  Such  a  plan  would  bring  about  a  more 
general    acquaintance    with    the    collection    and    would 


broaden  its  usefulness,  promote  its  popularity  and 
insure  its  support  and  development.  This  may  seem  to 
be  but  a  detail  to  be  considered  later  when  the  museum 
is  a  going  concern.  Perhaps  it  is.  But  we  suspect  that 
the  announcement  of  such  a  purpose  would  help  to  win 
many  valuable  specimens  from  their  present  custody 
and  otherwise  further  the  project  in  its  earliest  stages. 

An  Intellectual  Famine 

MOST  of  us  think  of  Russia  in  terms  of  peasants. 
When  we  picture  to  ourselves  the  woe  that  has 
come  to  that  stricken  land  we  see  starving  Moujiks  and 
their  famished  children.  So  our  charity  has  been 
directed  toward  keeping  alive  the  spark  of  bare  animal 
life.  This  work  has  been  well  done,  and  now  Secretary 
Hoover  tells  us  that  the  danger  of  famine  is  past.  But 
now  and  then  Engineering  News-Record  receives  evi- 
dence that  still  another  famine  remains  to  be  fought, 
not  only  in  Russia,  but  also  among  other  war-ridden 
peoples.  A  case  in  point  is  the  letter  of  M.  Stroganoff, 
which  appears  elsewhere  in  this  issue.  Another  is  found 
in  an  appeal  recently  received  from  a  Russian  professor 
of  civil  enginering  who,  through  three  dire  years,  has 
carried  on  his  courses  under  most  disheartening  handi- 
caps. He  now  bespeaks  aid  to  print  his  texts  for  the 
benefit  of  his  students,  a  step  that  hitherto  has  been 
beyond  his  means  or  those  of  his  school.  From  Ger- 
many, too,  comes  a  voice  appealing  for  help  to  bring  up 
to  date  the  shelves  of  technical  libraries.  Now  that  the 
needs  of  the  flesh  have  been  met,  we  may  with  propriety 
turn  to  a  consideration  of  the  intellectual  famine.  In 
Russia,  Gel-many,  Austria,  Poland — throughout  eastern 
Europe,  indeed,  men  of  science  have  perforce  subordi- 
nated their  intellectual  hunger  to  the  physical  needs  of 
their  compatriots,  while  their  zeal  has  kept  burning  the 
lamp  of  scientific  investigation  and  education.  Prof. 
Winslow's  request  deserves  more  than  a  casual  reading 
by  those  who  may  be  in  position  to  help. 

Building  Code  Experts 

NEW  YORK  STATE  is  to  have  a  standard  building 
code  and,  at  the  bidding  of  the  legislature,  the  state 
industrial  commissioner  has  appointed  a  committee,  the 
chief  purpose  of  which,  according  to  reports,  is  "to  lay 
down  minimum  standards  of  safety  in  the  construction 
of  motion  picture  theaters  and  other  places  of  public 
assembly  in  order  to  prevent  catastrophes  such  as  those 
which  occurred  last  winter  when  motion  picture  theaters 
in  Brooklyn  and  Washington  collapsed."  Those  two 
failures  were  due  to  structural  insufficiency,  which 
would  not  have  occurred  if  the  proper  principles  of 
structural  engineering  had  been  followed.  A  code 
intended  to  avoid  such  conditions  should  naturally  be 
prepared,  at  least  in  part,  by  engineers,  but  who  did 
Commissioner  Sayer  place  on  the  committee?  Labor 
leaders,  actors  and  theatrical  men,  a  health  officer,  a 
policeman,  an  illuminating  engineer,  a  hotel  man,  two 
architects,  two  insurance  men,  and  five  building  offi- 
cials. Not  one  of  these  men,  with  the  possible  e.xception 
of  the  building  officials,  is  competent  even  to  pass  upon 
the  structural  requirements  of  theaters,  much  less  to 
establish  such  requirements  themselves.  Albany  would 
appear  to  be  a  good  place  for  engineers  to  start  a  cam- 
paign of  public  information  as  to  the  service  the  engi- 
neer can  render  the  world. 
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Individual  or  Group 

WITH  many  engineers  and  engineering  societies  it 
has  become  a  favorite  literary  and  oratorical  sport 
to  complain  about  the  reluctance  of  the  community  to 
accord  to  the  engineer  his  "rightful  position  of  leader- 
ship" and  to  assume  that  this  position  can  only  be  won 
by  group  action  accompanied  by  abundant  publicity. 
In  this  enthusiasm  for  concerted  thought  and  perform- 
ance there  is  danger  that  the  individual's  duty  and 
responsibilities  will  be  forgotten;  if  it  is,  there  will  be 
lost  one  of  the  most  powerful  agents  of  benefit  to  the 
profession  and  to  the  community. 

Leadership  is  not  a  right ;  it  is  a  power.  In  a 
democracy  it  is  not  bestowed  upon  a  class  or  a  group; 
more  often  it  is  gained  by  the  individual  through  capac- 
ity to  inspire  confidence  and  to  serve  effectively.  How- 
ever numerous  and  all-pervading  our  societies,  however 
eloquent  our  spokesmen,  and  however  prolix  our  press- 
agents,  engineers  will  not  be  acclaimed  by  the  com- 
munity because  we  "tell  the  world"  how  good  we  are. 
The  leadership  in  public  affairs  that  may  be  attained  by 
the  profession  will  after  all  be  neither  greater  nor  less 
than  the  aggregate  leadership  attained  by  the  individual 
engineers  that  compose  it. 

Frequently  we  hear  peevish  outbreaks  because  law- 
yers seem  to  be  preferred  to  enginers  as  leaders  in 
public  affairs.  Lawyers  do  not  become  leaders  because 
they  are  lawyers.  They  lead  in  public  affairs,  first  of 
all,  because  they  participate  in  public  affairs.  That, 
of  course,  is  not  the  whole  story.  If  they  are  to  become 
leaders  they  must  do  more  than  merely  participate. 
But  at  this  very  first  step  most  engineers  fall  dovm. 

How  many  engineers  take  an  active  part  in  the  affairs 
of  their  communities  ?  How  many,  for  example,  are 
members  of  their  local  Chambers  of  Commerce  or  of 
the  other  community  organizations  that  intere-st  them- 
selves in  public  affairs?  How  many,  in  other  words, 
even  expose  themselves  to  leadership?  Some  do,  of 
course.  The  column  "The  Engineer  in  Public  Life"  in 
each  issue  of  this  journal  is  testimony  of  that.  But 
the  number  is  still  too  few,  though  our  observation  has 
been  that  when  an  engineer  does  show  enough  interest 
in  public  affairs  to  participate  in  works  of  this  sort  he 
is  welcomed  eagerly,  and  once  he  has  gained  the  confi- 
dence of  his  lay  associates  his  counsel  is  sought  and  he 
is  quickly  accorded  such  measure  of  leadership  as  his 
merit  justifies. 

Engineers  can  bring  to  their  communities  a  vast  deal 
of  helpful  and  efficient  service.  We  are  inclined  to 
agree  with  the  comment  of  Professor  Dunlap  on  another 
page  of  this  issue  that  most  engineers  find  it  difficult  to 
speak  well  or  write  well  but  we  are  unwilling  to  sub- 
scribe to  his  conclusion  that  they  cannot  think  well.  We 
believe  that  most  engineers  can  think  mighty  well  along 
the  line  in  which  they  have  been  trained.  But  so  much  of 
his  thinking  travels  the  undeviating  tangent  of  scientific 
truth  that  the  engineer  often  skids  mentally  when  he 
tackles  the  twists  and  turns  of  human  nature.  But  if 
he  is  to  take  "his  rightful  place  of  leadership"  this  is 
the  road  he  must  learn  to  travel  with  confidence,  speed 
and  security. 

Because  of  this  disability  and  his  difficulty  in  writing 
and  speaking  well,  it  happens  frequently  that  the  engi- 
neer is  a  poor  salesman  of  his  ideas.  But  this  is  an 
individual  defect  that  must  be  cured  in  the  individual. 
As   Professor   Dunlap   suggests,   his  education  can  be 


designed  to  help  him  more  than  it  now  does.  It  can 
broaden  his  interests,  teach  him  something  of  his  rela- 
tion to  the  industrial  world  in  which  he  must  work  and 
give  him  a  start  in  the  art  of  writing  and  speaking 
well.  But  if  he  is  to  become  the  well-rounded  man  he 
must  be  to  rank  as  a  leader  among  his  fellows  he  must 
develop  these  faculties  by  contact  with  his  fellow  men 
and  by  participation  in  community  affairs  to  the  limit 
of  his  time  and  ability.  And  he  must  do  it  himself. 
Obviously,  dependence  on  the  engineering  society  or  the 
society  press-agent  is  not  going  to  strengthen  his  pow- 
ers in  this  respect.  If  the  engineer  is  going  to  swim  in 
the  sea  of  public  affairs  he  must  jump  in  himself. 

If  every  engineer  who  thinks  his  profession  should 
participate  more  actively  in  public  affairs  would  join 
and  take  an  interest  in  his  local  organization  that  deals 
with  public  affairs,  the  profession  could  exert  more 
honest,  constructive  influence  on  the  public  welfare  than 
in  any  other  way.  We  might  not  get  the  word  "engi- 
neer" on  the  front  page  of  the  newspapers  as  often  as 
we  could  by  going  it  alone  with  the  aid  of  a  press- 
agent;  but  such  notice  is  ephemeral  and  of  doubtful 
worth.  A  year  of  it  will  be  outweighed  in  solid  value 
to  the  profession  by  the  intelligent  service  of  one 
engineer  on  some  public  committee  together  with  the 
lawyers,  bankers  and  business  men  of  the  community. 
The  value  of  such  association  to  the  individual  engineer 
goes  without  saying. 

The  Seniority  Issue 

1AST  week  the  railroad  operators  rejected  the  Presi- 
^  dent's  proposal  for  the  settlement  of  the  railroad 
strike.  They  objected  to  the  restoration  of  seniority 
rights  to  the  strikers  as  against  the  employees  v/ho 
remained  at  work  and  the  new  men  employed. 

To  our  mind  the  operators  had  to  act  as  they  did. 
The  President  has  placed  too  small  importance  on  the 
seniority  issue.  It  is  true  that  no  additional  compen- 
sation is  involved.  High  seniority  rating  merely  gives 
the  right  to  select  the  better  jobs,  day  in  preference  to 
night  work,  etc.  Nevertheless,  these  are  substantial 
advantages  in  the  minds  of  the  men — evidenced  by  the 
very  fact  that  the  strikers  have  hfeld  out  against  settle- 
ment until  their  seniority  was  restored. 

But  there  is  more  involved  than  the  value  to  the  indi- 
vidual of  the  seniority  rights.  If  the  railroads  were  to 
submit  to  the  President's  proposal  they  could  never 
again  in  case  of  a  strike  get  employees  to  stay  on  their 
jobs  or  induce  worth-while  men  to  take  the  strikers' 
places.  Only  ne'er-do-wells  would  take  jobs  limited  to 
the  duration  of  the  strike. 

In  this  case  there  was  clear  warning  to  the  shopcraft 
employees  that  they  were  jeopardizing  their  seniority 
rights.  The  chairman  of  the  Railroad  Labor  Board 
warned  them  that  they  would  lose  their  seniority,  and 
that  the  men  who  remained  in  the  service  and  those  now 
entering  it,  would  have  rights  "that  the  board  could  not 
ignore."  With  this  warning,  with  the  obvious  justice  of 
rewarding  those  who  remained  in  the  service  and  of 
assuring  permanence  to  those  who  took  the  strikers' 
places,  with  the  value  placed  upon  seniority  by  the 
strikers  themselves,  we  see  no  other  alternative  for  the 
railroad  executives  than  to  reject  the  President's  pro- 
posal. 

As  Woodrow  Wilson  said  in  one  of  his  war  messages 
"The  right  is  more  precious  than  peace." 
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Cincinnati  Double-Deck  Terminal  for  Electric  Lines 

Viaduct  to  Ohio  Bridge  —  Concrete  Station  and  Office  Building  —  Structural  Details  — 
Over  1,400  Cars  Daily  Removed  from  Congested  Streets 


A  DOUBLE-DECK  terminal  for  interurban  electric 
cars  as  an  annex  to  a  large  office  building,  with  a 
main  passenger  approach  through  an  arcade  in  this  build- 
ing and  with  a  viaduct  connection  from  the  upper  floor  to 
the  Covington  bridge  over  the  Ohio  River,  is  a  recent 
development  in  the  local  transportation  service  at  Cin- 
cinnati, Ohio.  Both  buildings  are  of  reinforced-concrete 
construction  except  for  steel  framing  where  the  track 


FIG.  1. 


DIXIE  TERMINAL  BUILDING,   CINCINNATI,   OHIO. 
WITH   ARCADE  ENTRANCE   TO  STATION 


layout  necessitates  an  unsymmetrical  spacing  of  columns. 
Concrete  footings  of  the  spread  and  cantilever  types 
in  a  sand  and  gravel  formation  constitute  tha  foundation. 
Fig.  1  is  a  view  of  the  main  front  of  the  building  and 
Fig.  2  .shows  the  two  new  viaducts  flanking  the  bi'idge 
approach.  Two  electric  lines  operated  by  the  Cincinnati, 
Newport  &  Covington  Street  Railway  Co.  on  the  Ken- 
tucky side  of  the  river  enter  Cincinnati  over  two  sepa- 
rate bridges.  These  lines  serve  the  cities  of  Newport 
and  Covington  and  several  outlying  towns.  Originally 
the  cars  looped  over  a  portion  of  the  Cincinnati  street 
railway  system  and  thus  added  to  the  traffic  congestion 
in  the  business  district.  With  the  opening  of  the  new 
terminal  in  October,  1921,  these  cars  are  kept  clear 
of  the  congested  district  and  avoid  all  interference  with 
the  city  cars.  A  proposed  development  is  to  bring  the 
interurban  line  of  the  Cincinnati,  Lawrenceburg  & 
Aurora  Electric  Ry.  into  the  new  terminal.  This  will 
involve  a  6^-mile  extension  including  about  a  mile  of 
elevated  line. 


In  the  layout  of  the  terminal,  a  sidehill  location  on 
ground  sloping  up  from  the  river  facilitates  a  separa- 
tion of  grades  for  the  line  over  the  Covington  bridge, 
as  shown  by  Fig.  3.  Thus  there  is  a  difference  of 
28.64  ft.  in  elevation  in  the  400-ft.  block  between  Third 
and  Fourth  Sts.  At  the  corner  of  Walnut  and  Fourth 
Sts.,  is  the  north  section  or  office  building,  142  x  231 
ft.,  with  nine  stories  in  front  and  ten  at  the  rear. 
Through  this  building  extends  a  handsome  arcade  25 
ft.  wide  and  34  ft.  high  which  is  lined  with  shops  and 
forms  the  main  approach  to  the  terminal  station  in  the 
south  section  or  annex  of  the  building.  This  annex 
is  139  X  183  ft.,  four  stories  high,  with  tracks  on  the 
first  and  second  floors.  Stairways  from  the  end  of  the 
arcade  at  the  first  floor  or  Fourth  St.  level  of  the  office 
building  lead  dowTi  to  the  second  floor  of  the  terminal, 
which  has  also  a  side  entrance  on  Walnut  St. 

Directly  opposite  the  terminal  is  the  Covington 
suspension  bridge  which  has  along  each  side  a  car 
track  isolated  from  the  roadway.  Formerly  these 
tracks  swung  into  the  roadway  on  the  Cincinnati 
approach  and  continued  down  this  incline  to  connect 
with  the  street  car  tracks  on  Third  St.  Two  short 
single-track  viaducts  have  now  been  built  by  the  Cov- 
ington &  Cincinnati  Bridge  Co.  to  divert  these  bridge 
tracks  from  the  approach  roadway  and  carry  them  over 
Third  St.  into  the  second  floor  of  the  Dixie  Terminal 
(see  Fig.  2).  The  Newport  cars  cross  the  Newport  or 
Central  bridge  about  half  mile  eastward  and  run  on 
Third  St.  to  the  terminal,  where  they  enter  the  fir.st 
floor.  This  arrangement  is  not  objectionable  since  the 
street  is  outside  of  the  congested  district.  Fig.  4  shows 
the  layout  of  the  two  terminal  floors. 

Structural  Features  of  Office  Building — Floor  con- 
struction in  the  main  building  is  of  the  long-span  cored 
or  ribbed  type,  using  gypsum  floor  tile  as  cores.  The 
panels  vary  from  18  x  26  ft.  to  18  x  40  ft.  in  column 
spacing  and  the  floors  are  designed  for  a  50-lb.  live-load. 

Above  the  third  floor  the  office  building  is  L-shaped 
with  girders  spaced  18  ft.  4  in.  c.  to  c.  running  length- 
wise of  the  short  leg  and  crosswise  of  the  long  leg. 
In  the  former  there  are  four  girder  spans  of  41,  26 
34  and  39  ft.,  while  in  the  long  leg  they  are  about  41 
and  26  ft.  In  order  to  reduce  the  dead  weight  of  the 
structure  the  ribbed  concrete  floor  with  gypsum  tile  be- 
tween the  ribs  was  adopted.  Since  the  width  of  the 
upper  or  compression  flanges  of  the  concrete  girders  was 
reduced  towards  the  end  supports  in  an  approximate 
parabolic  curve  the  tile  fillers  start  nearer  and 
nearer  to  the  stem  of  the  girder,  as  shown 
in  Fig.  5.  The  'rib  in  the  center  of  the  panel 
parallel  with  the  main  girders  is  intended  as  a  dis- 
tributing or  bridging  rib  to  take  care  of  the  possible 
overloading  of  one  or  several  of  the  cross  ribs. 

An  attic  slab  just  below  the  roof  is  suspended  from 
the  roof  girders  by  means  of  hangers  incased  in  con- 
crete, in  order  to  reduce  the  span  and  consequently  the 
size  of  the  attic  floor  beams  so  that  they  would  project 
but  slightly  below  the  ceiling.  This  is  shown  by  the 
cross-sec' ion  of  the  longer  leg  of  the  building  in  Fig. 
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G.  In  the  longer  span  the  inverted  type  of  attic  beam 
was  used  so  as  to  obtain  a  flat  ceiling.  The  floor  below 
this  part  of  the  attic  is  to  be  used  for  a  large  assembly 
or  club  room  and  an  extra  high  ceiling  was  required 
on  this  portion.  The  portion  at  the  right  indicates 
the  general  ceiling  height  for  the  story  below. 

In  the  design  of  this  structure  one  system  of  four 
beams  across  the  whole  building  was  adopted,  with  the 
columns  above  and  below  as  part  of  the  structure.  The 
theory  of  least  work  was  the  method  employed  in 
determining  the  moments  and  .shears  for  various  man- 
ners of  loading  and  the  results  were  checked  by  the 
slope  deflection  method  indicated  in  Faber  &  Bowies 
book.  Since  long-span  girders  and  comparatively  low 
story  heights  caused  quite  a  little  induced  bending  in 
the  end  columns  the  stresses  in  these  were  considered 
with  great  care.  In  the  case  of  the  roof  girder  where 
the  story  height  was  very  low  and  no  column  above 
the  roof  to  assist  in  taking  the  bending  it  was  found 
impracticable  to  design  a  column  to  take  care  of  this 
condition.  This  difficulty  was  met  by  haunching  the 
girder  bearing  dowoi  to  the  attic,  where  a  slip  joint 
was  provided,  as  shown  in  Fig.  6.  When  the  forms 
were  removed  the  movement  at  this  joint  was  approxi- 
mately what  had  been  anticipated  of  the  structure. 

Structural  Design  of  Terminal — Three  methods  of 
floor  construction  are  employed  in  the  south  or  station 
building,  which  is  four  stories  high  and  is  shown  in  sec- 
tion in  Fig.  7.  In  general  the  flat-slab  system  is  used  with 
two-way  reinforcement  and  panels  25  ft.  4  in.  x  27  ft. 
Along  the  east  side,  however,  the  beam  and  girder  system 
was  used  since  the  track  layout  on  the  two  lower  floors 
made  is  necessary  to  eliminate  one  row  of  columns. 
This  portion  of  the  building  has  beams  37  ft.  long 
and  bays  25  ft.  4  in.  x  37  ft.  are  divided  into  three 
panels  by  beams  spaced  about  82  ft.  c.  to  c.  This  con- 
struction is  designed  for  a  live-load  of  341  lb.  on  the 
track  floors  and  60  lb.  on  the  two  upper  floors. 

Along  the  loop  of  the  car  track  the  regular  spacing 
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Sectional    Eleva+ion 
FIG.    3.       LAYOUT    OF    DIXIE    TEKMIN'.VL    AT    CINCINNATI 

of  the  columns  in  the  upper  floors  could  not  be  main- 
tained (Fig.  4).  To  meet  this  condition  steel  columns 
located  to  suit  the  track  arrangement  carry  steel  gir- 
ders in  the  third  floor  framing  to  support  columns  of 
the  third  and  fourth  floors  (see  Fig.  7).  These  steel 
columns  and  girders  are  cased  in  concrete. 

Considerations  of  headroom  and  deflection  restricted 
the  design  of  these  steel  girder.^.  Since  the  large  con- 
centrated load  from  the  supported  column  caused  high 
shear  in  the  girder  a  box  type  of  girder  was  resorted  to, 
with  triple  webs  in  some  cases.  Deflection  became  an 
important  factor  as  the  third  floor  was  completed  before 
the  structural  work  for  the  floors  above  was  started. 
As  this  work  would  continue,  the  bases  of  these  girder- 
supported  columns  at  the  third  floor  line  would  settle 
more  than  the  adjacent  columns  not  supported  on  gir- 
ders. This  would  have  the  same  effect  as  columns 
settling  unequally  and  would  result  in  unsightly  cracks. 
To  meet  this  condition  the  flanges  of  the  girders  were 


V\n.   -1.     CAR  APPROACH  TO  UPPER  DECK  OP  TERMINAL 
Roadway  and  old  tracks  descend  from  bridge  to  Tliird  St.    New  viaducts  ascend  to  pass  over  street  into  station. 
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designed  with  a  low  extreme  fiber  stress  .so  that  the 
deflection  would  be  comparatively  small. 

Track  opening.s  in  the  south  wall  at  the  first  floor  are  28 
ft.  8  in.  and  17  ft.  6  in.  wide,  with  a  height  of  16i  ft., 
those  on  the  second  floor  are  17  i  and  14  ft.  wide  with  a 
height  of  141  ft.  The  extra  width  of  one  opening  is  due 
to  the  diagonal  location  of  the  tracks. 

Freight  and  express  matter  for  tenants  of  the  office 
building  are  delivered  in  the  ba.sement  of  the  station 
building,  thus  relieving  the  streets  of  an  obstruction  to 
traffic.  This  basement  is  reached  from  Third  St.  by  a 
concrete  incline  23  ft.  with  a  grade  of  111  per  cent,  as 
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FIG.    4.      LOOP  TRACKS    NECESSITATE    TNSY  M.MKTRICAL 
COLUMN  ARRANGKMENT 

shown  in  Fig.  7.  It  has  a  double  driveway  and  the  door- 
ways are  fitted  with  rolling  steel  shutters.  Motor 
trucks  and  wagons  deliver  goods  on  a  platform  from 
which  they  are  distributed  to  the  elevators  or  other 
parts  of  the  building  by  a  small  electric  truck.  In  this 
basement  also  are  the  coal  bunker  and  power  equipment 
for  the  two  buildings. 

Viaduct  Approaches— A  special  problem  was  in- 
volved in  providing  the  viaduct  connection  between  the 
second  floor  of  the  terminal  and  the  approach  of  the 
Covington   bridge.      Originally   the  approach   ended   at 
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Second  St.,  but  as  this  level 
was  flooded  during  high 
stages  of  the  river  a  viaduct 
was  built  to  extend  the  ap- 
proach to  Third  St.  but  re- 
taining an  inclined  roadway 
from  Second  St.  This  im- 
provement which  was  com- 
l)U'ted  in  19  18.  involved 
raising  the  grade  of  the  old 
structure  for  about  225  ft. 
and  building  737  ft.  of  steel 
viaduct.  Three-column  bents 
carry  a  30-ft.  roadway  and  brackets  carry  the  sidewalks, 
the  total  width  being  51  ft.  except  where  a  12-ft.  offset 
is  required  by  property  lines. 

This  bridge  approach  is  not  in  line  with  a  city  street 
but  is  faced  by  a  block  of  buildings  on  Third  St.,  in 
which  the  new  terminal  station  is  located  (see  Fig.  3). 
Of  several  plans  prepared  to  carry  the  bridge  cars 
over  this  street  into  the  terminal  the  cheapest  was  to 
build  two  single-track  viaducts  outside  of  the  approach, 
but  this  would  have  necessitated  leading  the  tracks 
across  the  sidewalks,  which  was  objectionable.  In  the 
adopted  plan,  track  viaducts  on  an  ascending  grade  to 
the  north  are  built  outside  of  the  roadway  and  each 
carries  on  the  outside  a  sidewalk  on  the  same  descend- 
ing grade  as  the  roadway.  From  Second  St.  the  roadway 
was  widened,  thus  improving  the  track  layout  and 
largely  eliminating  the  effect  of  the  offset  at  this  point. 
The  general  arrangement  is  shown  in  Fig.  8. 

Each  single-track  viaduct  is  about  527  ft.  long,  in- 
cluding 2.53  ft.  of  plate,  girder  construction  over  streets 
and  three  intermediate  sections  of  reinforced-concrete 
(see  Figs.  8  and  9).  This  combination  was  adopted 
partly  on  account  of  a  slight  saving  in  cost  and  partly 
on  account  of  appearance.  At  Third  St.  the  steelwork 
is  cased  in  concrete  as  the  city  authorities  considered 
that  this  would  improve  the  appearance  (Fig.  8). 

Steel  Viaduct  Construction — Special  design  was  re- 
quired for  the  steel  portion  of  the  viaduct  adjacent  to 
the  terminal,  the  location  of  columns  and  girders  being 
governed  by  the  upper  and  lower  track  layouts,  the 
lines  of  the  old  bridge  structure  and  the  street  and 
building  lines.  The  arrangement  is  shown  by  Figs. 
8  and  10. 

In  each  viaduct  there  is  a  bent  on  the  north  curb  line 
of  Third  St.  and  a  20-ft.  tower  of  two  braced  bents 
south  of  the  street  line,  with  a  C7-ft.  girder  span  over 
the  street  and  a  short  span  into  the  terminal.  An  un- 
symmetrical  arrangement  is  required  in  the  west  tower, 
each  bent  being  anchored  to  a  grillage  of  four  24-in. 
I-beams  cantilevered  on  footings  kept  within  the  property 
line.  The  floor  beam  of  the  north  bent  is  also  cantilevered 
over  the  roadway.     In  the  east  tower  the  columns  rest 
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Sec+ion  of  Trdck  Trou9h 


directly  upon  the  concrete  footings  and  although  the 
track  girders  are  placed  unsymmetrically  no  overhang 
or  cantilever  is  required.  Both  bents  of  this  tower  are 
practically  the  same,  except  that  one  has  the  doorbeam 
i-einforced  by  extra  stiffeners  under  the  seats  for  the 
Third  St.  girders. 

Concrete  Viaduct  Constructioyi — In  the  firist  two  con- 
crete sections  south  of  Third  St.  the  west  viaduct  has 
two-column  bents,  as  shown  in  Fig.  11.  The  columns 
support  a  track  trough  of  slab  and  curved  beam  con- 
struction, and  also  sidewalk  cantilever  brackets  con- 
nected by  beams  carrying  a  4-in.  slab  8  ft.  wide.  As 
the  outer  sidewalk  line  is  generally  within  about  2  in. 
of  the  adjacent  building  the  bracket  suppurt  was 
adopted  to  avoid  underpinning  the  foundations  of  these 
walls.  The  two  columns  rest  on  piers  supported  by 
a  single  footing.  In  the  last  section  on  the  west  side, 
where  the  grade  reaches  that  of  the  original  structure, 
the  two-column  bents  support  a  iloor  of  slab  and  beam 
construction  with  the  slab  continuous  under  the  track 
and  sidewalk.  The  columns  rest  on  separate  footings. 
Owing  to  the  proximity  of  adjacent  foundation  walls, 
the  floorbeams  are  cantilevered  to  partially  support 
the  sidewalk,  which  consists  of  a  4-in.  slab  on  a  cinder 
concrete  fill. 


In  the  east  viaduct  the  bents  in  the  first  two  concrete 
sections  are  of  the  three-column  type  supporting  the 
track  trough  or  deck  and  a  sidewalk  floor  beam  (see 
Fig.  11).  The  beams  are  connected  by  stringers  cariy- 
ing  a  4-in.  slab  10  ft.  4  in.  wide.  The  two  columns 
supporting  the  track  trough  rest  on  piers  built  on  a 
single  footing,  but  the  outer  column  rests  on  a  separate 
footing.  The  last  section  of  the  east  viaduct  is  of  the 
two-column  slab  and  beam  type  as  on  the  west  side, 
except  that  the  floorbeams  are  not  cantilevered.  In  all 
the  concrete  sections  the  bents  are  about  18  ft.  c.  to  c. 
and  stagger  the  bents  in  the  old  structure. 

A  1:2:4  concrete  mix  was  used  throughout,  except 
for  a  richer  mix  in  the  casing  for  the  steelwork  on 
Third  St.  All  piers  and  bottom  slabs  in  footings  are 
reinforced.  Bottom  slabs  supporting  two  piers  are 
reinforced  top  and  bottom.  The  piers  are  connected 
with  the  columns  by  stubs  or  dowels.  Main  columns 
are  generally  28  in.  square,  reinforced  with  .^-in.  square 
rods  and  /.;-in.  square  hoops  placed  12  in.  c.  to  c.  Beams 
are  generally  i-einforced  top  and  bottom  and  a  liberal 
use  of  hooked  ends  is  made.  Shearing  stresses  are 
generally  taken  care  of  by  stirrups.  In  the  first  two 
sections  in  each  diversion  the  sidewalk  .stringer  next 
to  the  column  is  made  heavier  and  liberally  reinforced 


Fit;     S       VIADUCT  TO   BRIDGE   APPROACH 
Left:      Steel   and   concrete  spans   witli   concrete   deck.     Right:    Two  sinele-track  concrete-cased  steel  spans  over  Third  St. 
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FIG.    10.      rROSS-SECTIONS   OF   STEKI>  VIADUCT 


with    steel    well   anchored    to   the   extreme  column.s   to 
take  care  of  temperature  and  braking  stresses. 

The  last  concrete  section  in  each  viaduct  is  at  the 
grade  of  the  old  steel  structure  and  is  built  against  the 
steel  curb  girders  of  the  latter.  These  girders  were 
reinfoix^ed  by  new  girders  riveted  under  them  and  their 
tops  were  cut  off  to  allow  of  the  floor  connection.  South 
of  the  new  concrete  sections  the  old  steel  structure 
was  widened  by  a  triangular  section  on  each  side  (see 
Fig.  9).  On  the  east  side  this  necessitated  the  removal 
of  a  42-ft.  curb  girder  over  Second  St.  and  its  replace- 
ment by  a  new  girder  of  less  depth.  During  this 
change  the  old  steel  framing  was  supported  by  a  60-ft. 
girder  on  cribbing.  This  girder  was  eventually  placed 
at  the  curb  line  of  the  widened  roadway. 

Viaduct  Lnading. — Live-loads  were  used  in  the  calcu- 
lations as  follows:  On  sidewalks,  100  lb.  per  square 
foot;  on  diversion  viaducts,  three  50-ton  electric  cars; 
,  on  roadway,  three  50-ton  cars  on  each  track  and  a 
24-ton  road  roller  or  100  lb.  per  square  foot.  Stresses 
arising  from  centrifugal  forces,  temperature,  braking 
and  wind  were  also  taken  into  account. 

Rectangular  frames  of  steel  and  concrete  were 
treated  as  elastic  structures  with  rigid  .joints.  Soil 
pressures  from  vertical  loads  are  generally  about  3,500 
lb.  per  square  foot  and  the  footings  of  the  concrete 
portions  are  arranged  to  secure  a  practically  uniform 
loading  under  dead  load.     The  steel  superstructure  is 


wa>i  iJiK  in  accordance  with  the  bridge 

specifkations  of  the  Ohio 
State  Highway  Department. 
Deck  aiid  Track  Construc- 
tion—A\l  the  tracks  are  on 
the  Cincinnati  gage  of  5  ft. 
2i  in.  The  terminal  loops 
have  a  radius  of  45  ft.  6?  in. 
on  the  center  line,  with  spi-  ■ 
rals  of  the  Lorain  type  to 
connect  the  circular  curve 
with  the  tangents.  These 
terminal  loops  are  shown  in 
Fig.  4.  A  reinforced-concrete 
track  trough  supported  by 
the  longitudinal  girders  of 
the  viaduct  is  9  ft.  8  in.  wide 
inside  and  17  in  deep,  with 
8-in.  curb  walls  and  12-in.  slab,  except  that  on  the  steel 
sections  the  slab  is  9  in.  thick.  No  waterproofing  was 
used,  reliance  being  placed  on  securing  a  good  quality  of 
concrete  with  a  sidewalk  finish.  The  trough  is  drained 
by  4-in.  pipes  placed  about  35  ft.  apart. 

In  the  building  the  platform  or  floor  outside  of  the 
track  is  level  with  the  top  of  rail,  but  on  the  inside 
of  the  loop  the  floor  is  12  in.  lower  (see  Fig.  7).  The 
finished  concrete  floors  are  raised  above  the  structural 
slab  by  a  cinder  fill.  On  the  curves  the  track  trough 
is  widened  to  give  the  necessary  car  clearance. 

Track  construction  consists  of  100-lb.  T-rails  on  ties 
8x6  in.,  8  ft.  long,  on  6  in.  of  stone  ballast  along 
the  viaduct,  but  gravel  balla.st  with  a  large  proportion 
of  sand  is  used  on  the  loops  in  the  station.  On  the 
upper  loop  and  the  Third  St.  spans  both  rails  have 
bolted  T-rail  guards,  but  on  the  remaining  portions 
of  the  viaducts  the  guards  are  100-lb.  T-rails  spiked 
to  the  ties.  At  the  foot  of  the  grade  from  the  terminal 
the  new  tracks  have  switch  connections  with  the  old 
tracks  on  the  bridge  approach.  These  latter  tracks 
have  7-in.  girder  rails  on  wood  ties  embedded  in  the 
concrete  base  of  the  granite  roadway  paving. 

On  the  lower  loop  the  track  construction  is  similar 
to  that  on  the  upper  deck.  Special  trackwork  of  the 
heavy  girder  type  in  Third  St.  in  front  of  the  terminal 
connects  the  loop  with  the  new  double-track  line  in  this 
street   to  the   Newport  bridge.     Connections  are  made 
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also  with  the  old  tracks  on  the  bridge  approach,  so  that 
in  an  emergency  the  Covington  cars  may  be  diverted  to 
the  lower-deck  loop. 

Engineers  and  Contractors — The  buildings  and  ter- 
minal layout  were  designed  for  the  Dixie  Terminal  Co. 
by  Barber  &  Woodward,  architects,  Cincinnati,  with 
Theodore  Green,  Buffalo,  N.  Y.,  as  structural  engineer. 
Harry  C.  Reely  was  superintendent  in  charge  for  the 
architects.  Walter  G.  Franz,  Cincinnati,  planned  the 
mechanical  equipment.  The  contract  for  the  station 
building  was  let  to  the  H.  Harig  Co.,  of  Cincinnati, 
and  for  the  office  building  the  Ohio  Building  &  Construc- 
tion Co. 

The  diversion  viaducts  were  designed  for  the  Coving- 
ton «fe  Cincinnati  Bridge  Co.  by  Clifford  N.  Miller,  con- 
sulting engineer,  Cincinnati,  who  had  designed  the 
previous   alteration    to   the   bridge   approach  and  who 
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FIG.  11.     CROSS-SECTIONS  OF  CONCRETE  VI.VDUCT 

supervised  the  execution  of  the  work.  Steelwork  was 
fabricated  and  erected  by  the  American  Bridge  Co.  All 
concrete  work  was  done  by  the  Ferro  Concrete  Construc- 
tion Co.,  Cincinnati. 

The  first  car  entered  the  terminal  on  Oct.  27,  1921. 
The  daily  traffic  includes  786  Covington  cars  and  638 
Newport  cars.  In  March,  1922,  the  total  number  of 
passengers  carried  out  of  both  terminals  averaged  31,- 
605  daily.  There  is  no  method  of  registering  the 
number  of  people  carried  into  the  terminal  but  it  is 
assumed  to  be  about  the  same  as  the  outbound  passen- 
gers, making  a  total  of  approximately  63,210  passen- 
gers daily.  These  figures  are  given  by  W.  H.  Harton, 
general  manager  of  the  South  Covington  &  Cincinnati 
Street  Railway  Co. 

Power  Plant  Under  Construction  at  Quito,  Ecuador 

Installation  of  a  new  power  plant  has  been  begun  by 
the  Quito  Electric  Light  &  Power  Co.,  the  operation  of 
which  is  to  commence  in  November.  The  plant  is 
located  in  the  Chillo  valley  and  will  develop  3,000  horse- 
power. Equipment  is  being  purchased  in  the  United 
States.  The  falls  which  the  company  is  utilizing  are 
capable  of  developing  a  total  of  6,000  horsepower.  It 
has  been  suggested  that  the  government  might  find  it 
advisable  to  use  this  electric  power  to  operate  the  Quito- 
Ibarra  R.R.,  as  the  supply  will  be  sufficient  for  this 
purpose. — Commerce  Reports. 


Commerce  Department  Reports  American 
Ties  Used  on  Chinese  Railways 

Abstract  of  report  by  Frank  Ehca,  U.  S.  Trade  Commissioner 
at  Peking. 

nPHERE  are  both  present  and  future  possibilities  for 
J-  American  railway  ties  in  China.  Although  steel  and 
concrete  are  used,  the  demand  is  mostly  for  wooden  ties. 
Concrete  ties  are  quite  satisfactory  on  a  well-ballasted  rail- 
road like  the  Canton-  Kowloon,  which  runs  through  a  ten-i- 
tory  not  subject  to  freezing,  and  therefore  has  no  heaving 
of  track  in  the  winter  to  cause  breakage,  but  such  ties  are 
entirely  too  expensive  to  compete  with  imported  wooden 
ties.  On  the  Canton-Samshui  Ry.,  a  Belgian  steel  tie  has 
been  used  which,  although  expensive,  has  been  reasonably 
satisfactory,  especially  as  this  railway  has  light  traffic  and 
wheel  loads.  The  meter-gage  Yunnan  Ry,,  is  all  laid  with 
steel  ties.  The  Shantung  Ry.,  was  originally  laid  with 
steel  tie  of  German  design,  but  many  of  these  were  re- 
moved during  the  Japanese  administration  and  replaced 
with  wooden  ties. 

American  Timber  Used  —  Northwestern  American  and 
Canadian  timber  is  used  and  is  repoj-ted  to  give  better  re- 
sults than  either  the  Japanese  or  Manchurian  timbers.  In 
South  China,  however,  the  Australian,  Indian,  or  Philippine 
hardwoods  are  said  to  give  better  service.  This  is  because 
the  wood  resists  white  ants,  which  are  very  destructive  to 
ties  in  that  section.  Humidity  also  affects  the  ties  in  that 
territory.  Most  of  North  China  has  light  rainfall  and  most 
of  this  during  the  summertime.  This  condition  probably 
does  not  affect  the  life  of  railway  ties,  although  in  such 
territory  as  the  western  end  of  the  Peking-Suiyuan  Ry., 
extending  into  the  Mongolian  territory,  it  is  thought  to 
increase  the  life  rather  than  shorten  it. 

Size  and  Treatment — The  usual  dimensions  for  railway 
ties  are  8  ft.  x  9  x  6  in.  Bridge  ties,  as  a  rule,  are  10  ft. 
X  9  X  8  in.  There  are  very  few  creosoted  ties  in  use  in 
China.  The  Chinese  Government  railways,  such  as  Peking- 
Hankow  Ry.,  Tientsin-Pukow  Ry.,  and  others  treat  their 
ties  in  their  own  creosote  plants.  Treated  ties  will  prob- 
ably be  used  in  the  future  as  they  become  better  known. 

Tenders  are  usually  called  for  by  the  railways  concerned 
and  terms  of  payment  arranged  by  the  railway.  Payment 
is  probably  the  most  difficult  factor  at  present,  as  the 
Chinese  railways  will  give  the  business  to  whomsoever 
will  give  them  the  longest  credit  almost  regardless  of 
price.  Americans  may  deal  directly  with  the  several  rail- 
way purchasing  departments  but  much  of  this  business 
is  handled  through  commission  houses.  American  species 
are  included  in  official  and  semiofficial  invitations  for 
tenders. 

Handling  Ethics  Cases  in  Iowa 

Following  a  recommendation  of  the  ethics  committee 
of  the  Iowa  Engineering  Society,  special  committees, 
usually  of  local  members,  are  appointed  to  investigate 
breaches  of  the  code.  In  recommending  the  abolition  of 
a  standing  committee  on  ethics  the  report  indicates  that 
engineering  organizations  with  one  or  two  exceptions 
do  not  have  such  a  standing  committee.  The  committee 
also  found  that  members  in  a  position  to  know  some- 
thing of  a  case  in  question  are  reluctant  to  furnish  the 
facts  and  put  them  in  writing.  Four  cases  were  re- 
ported, but  without  the  co-operation  of  members  so  that 
evidence  could  be  produced  necessary  to  prefer  formal 
charges,  the  committee  could  not  function.  In  compli- 
ance with  the  above  suggested  procedure,  one  special 
committee  has  already  been  authorized  by  the  executive 
committee.  For  work  somewhat  along  the  line  of  ethics 
IS  a  special  committee  appointed  by  the  executive  com- 
mittee to  investigate  cases  where  bids  are  received  for 
the  position  of  county  engineer  when  the  sole  considera- 
tion is  one  of  salary. 
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Engineering  Schools  Fall  Short 
of  Modern  Needs 

Narrow  TraininR  Fails  to  Meet  Cultural  and 

Economic    Demands — Suggests    Longer 

Course  for  Engineering  Degree 

By  John  H.  Dunlap 

Former  Professor  of  Hydraulics  and  Sanitary  Engineering 
University  of  Iowa 

Since  the  preparation  of  the  following  paper  (presented 
to  the  Society  for  the  Promotion  of  Engineering  Education, 
Urbana,  III.,  June  21,  1922)  Professor  Diinlap  has  been 
elected  to  be  Secretary  of  the  American  Society  of  Civil 
Engineers.  Special  interest  attaches,  therefore,  to  his  views 
as  to  the  problems  of  the  professio7i  and  the  ability  of  the 
engineering  schools  to  prepare  men  to  cope  with  them. — 
Editor. 

IN  view  of  the  enlarged  service  that  our  profession  is  now 
asked  to  render,  a  heavier  responsibility  than  ever  before 
now  rests  upon  the  institutions  entrusted  with  the  task  of 
preparing  the  engineer  for  his  life  work.  Engineering 
colleges,  sensing  this  responsibility,  should  determine  to 
maintain  their  leadership  of  a  generation  ago,  to  the  end 
that  ours  may  be  the  best  prepared  of  all  the  professions. 
But,  due  in  large  measure  to  our  failure  to  understand  the 
imperative  needs  of  a  new  day,  we  have  allowed  our  engi- 
neering colleges  to  lose  their  former  leadership.  At  our 
annual  meeting  at  Ann  Arbor  two  years  ago  I  called  your 
attention  to  the  following  disheartening  statistics.  (See 
Proceedings  S.  P.  E.  E.,  Vol.  28,  1921,  pp.  128-136.)  In  the 
school  year  of  1898-99  only  14  per  cent  of  the  medical 
schools  required  for  admission  more  than  a  one-year  high 
school  course,  as  compared  with  33  per  cent  of  the  law 
schools,  and  80  per  cent  of  the  engineering  schools.  More- 
over, 91  per  cent  of  the  medical  schools  had  a  four-year 
course,  with  an  average  of  28  months  in  attendance,  as 
compared  with  98  per  cent  of  the  engineering  schools,  with 
an  average  of  35  months  in  attendence.  The  law  school 
course  was  much  briefer  than  that  of  either  of  the  others. 
Accordingly,  twenty  years  ago,  the  requirements  for  ad- 
mission to  engineering  schools,  as  well  as  the  length  of 
course,  greatly  exceeded  those  of  law  and  medical  schools. 
The  same  test  applied  now  shows  results  decidedly  un- 
favorable to  the  engineering  schools.  The  medical  schools, 
twenty  years  ago  at  the  bottom,  are  now  at  the  top;  while 
the  engineering  schools,  twenty  years  ago  at  the  top,  are 
now  at  the  bottom,  with  the  law  schools  in  a  middle  posi- 
tion. The  leading  dental  colleges  began  to  require  in  1921 
one  year  of  liberal  arts  college  credit  for  entrance  to  the 
four-year  dental  course.  The  gi-aduation  requirements  of 
the  leading  schools  of  theology  now  consist  of  a  four-year 
liberal  arts  course  plus  a  three-year  theological  course.  Ac- 
cordingly, engineering  colleges  requiring  four  years  of  study 
in  addition  to  a  four-year  high  school  course  are  now  fifth 
on  the  list  of  professional  colleges.  Indeed  it  is  very  doubt- 
ful whether  they  should  be  classed  as  professional  colleges 
at  all.  You  will  recall  that  at  the  annual  meeting  at  New 
Haven  last  year.  Prof.  W.  H.  Burr  declared  the  present 
curricula  in  our  engineering  colleges  to  be  behind  the  times. 

Specifications  for  the  Engineer — To  write  specifications 
for  the  engineer  is  not  easy.  In  Engineering  Education  for 
May,  1922,  pp.  403-406,  Prof.  Frank  H.  Neff  suggests  the 
following  list  of  desirable  qualities:  kindliness,  modesty, 
energy,  patience,  perseverance,  honesty,  a  trained  mind, 
thoroughness,  accuracy,  capacity  for  details,  and  breadth 
of  judgment.  This  list,  however,  fits  equally  well  any  edu- 
cated man. 

In  an  editorial  in  Engineering  News.  May  11,  1893,  p.  445, 
"The  Ideal  Engineering  School,"  Arthur  M.  Wellington  set 
forth  a  list  of  six  acquirements  to  be  expected  of  an  engi- 
neering student  upon  graduation:  1.  A  good  common  school 
or  high  school  education ;  2.  Ability  to  look  oneself  in  the 
face  and  not  be  ashamed ;  3.  Practical  gumption,  physical 
vigor,  mental  calmness  and  keenness;  4.  Ability  to  appear 


always  at  one's  best;  5.  A  book  knowledge  of  engineering; 
6.  Some  practical  knowledge  of  engineering.  Four  of  these 
six  acquirements  apply  equally  well  to  anyone,  while  only 
the  last  two  apply  peculiarly  to  the  engineer. 

In  1918,  Charles  R.  Mann  reported  in  Bulletin  No.  11, 
Carnegie  Foundation  for  the  Advancement  of  Teaching, 
"A  Study  of  Engineering  Education"  that  he  sent  to  the 
30,000  members  of  the  four  founder  engineering  societies 
a  list  of  six  groups  of  qualities  headed  by  character,  judg- 
ment, efficiency,  understanding  of  men,  knowledge,  and  tech- 
nique. He  requested  that  the  list  be  returned  with  these 
six  qualities  numbered  in  the  order  of  their  importance  in 
determining  engineering  success.  In  the  seven  thousand 
replies  which  were  received,  the  character  group  was  voted 
almost  unanimously  a  place  at  the  head  of  the  list  while 
technique  was  at  the  bottom  of  the  list.  While  we  all  agree 
as  to  the  importance  of  character,  we  all  know  that  without 
a  mastery  of  technique,  an  engineer  is  a  failure.  Such  a 
discussion  is  fruitless.  Furthermore,  to  tell  an  engineering 
college  that  character  is  important  without  indicating  the 
educational  process  by  which  the  college  may  develop 
character,  is  not  of  great  assistance. 

Te7i  Essentials — In  that  which  follows  an  attempt  is 
made  to  specify  the  sources  from  which  character  springs, 
in  so  far  as  the  engineering  college  is  concerned.  I  believe 
that  no  one  of  the  accomplishments  to  be  specified  can  be 
omitted  from  the  preparation  of  the  engineer  without  failure 
resulting.  The  first  five  specifications  are  general,  and 
represent  acquirements  that  every  educated  man  should 
have.  The  last  five  are  more  technical,  and  represent  the 
additional  acquirements  peculiarly  necessary  for  the  en- 
gineer. 

1.  Every  educated  man  shall  know  his  environment.  To 
know  one's  environment  in  this  era  requires  at  least  an 
understanding  of  the  principal  facts  of  history,  biology, 
geology,  and  astronomy;  mathematics,  physics  and  chem- 
istry; sociology,  political  science  and  economies.  It  would 
be  impossible  for  everyone  to  cover  the  details  of  these 
subjects  as  they  are  now  presented  in  most  of  our  curri- 
cula. Readjustment  of  our  present  water-tight  compart- 
ment system  of  departmental  organization  would  have  to 
be   made. 

2.  Every  educated  man  shall  know  himself.  Self,  as 
here  used,  has  the  broad  meaning  which  includes  not  only 
the  individual  ego,  but  also  those  things  and  people  that 
act  and  react  upon  the  individual.  For  a  man  to  know 
himself,  he  must  know  those  great  storehouses  of  human 
thought  and  aspiration,  literature,  music  and  art.  He 
must  know  the  principal  facts  of  philosophy  and  of  psych- 
ology. The  task  today  of  knowing  self  is  far  more  difficult 
than  in  the  days  when  to  "know  thyself"  became  the  ideal 
of  the  young  Greek.  And  yet  many  of  our  graduates  do 
not  attain  even  the  standard  of  the  Greek,  to  say  nothing 
of  that  early  Hebrew  discovery  in  psychology:  "The  fear 
of  the  Lord,  that  is  wisdom;  and  to  depart  from  evil  is 
understanding."  Illustrations  of  the  failure  of  modem  edu- 
cation in  these  respects  are  all  too  easy  to  find.  For 
example,  I  have  had  an  experience  with  a  graduate  student 
which  has  made  me  very  thoughtful  concerning  a  system 
of  education  which  permits  a  man  to  become  a  graduate 
student,  who  is  still  a  child  so  far  as  his  knowledge  of 
himself  and  of  his  environment  is  concerned. 

3.  Every  educated  man  shall   think   well. 

4.  Every    educated   man   shall   write  well. 

5.  Every  educated  man  shall  speak  well.  It  would  seem 
that  these  last  three  specifications  were  so  axiomatic  that 
our  educational  process  would  insist  upon  them.  If  one 
really  wishes  to  know,  however,  how  little  attention  is  paid 
to  these  accomplishments  in  our  engineering  courses,  he 
should  serve  as  secretary  of  a  good-sized  engineering 
society.  Such  an  experience  would  lead  inevitably  to  the 
conclusion  that  a  pitiably  small  percentage  of  engineers 
can  think  well,  write  well,  or  speak  well. 

6.  Every  engineer  shall  know  the  sources  of  scientific 
information.  He  should  be  at  home  in  libraries,  and  be 
able  to  determine  what  has  been  written  upon  any  subject 
in  which  he  may  be  interested.     In  this  connection  I  invite 
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your  attention  to  an  article  in  Engineering  Education  for 
May,  1922,  pp.  407-420,  by  E.  H.  McClelland,  technology 
librarian,  Carnegie  Library  of  Pittsburgh,  entitled  "Instruc- 
tion of  Students  in  the  Use  of  Technical  Literature;  an 
Unexploited  Phase  of  Engineering  Education."  Your  atten- 
tion is  invited  also  to  the  excellent  course  of  this  character 
at  the  University  of  Illinois  for  the  students  in  chemical 
engineering. 

7.  Every  engineer  shall  be  skilled  in  using  the  method 
of  applied  science  to  solve  e/igineering  problems.  He  must, 
of  course,  first  master  the  fundamental  principles  of  applied 
science  so  far  as  they  are  tools  of  the  engineer.  Right 
here  the  line  is  most  sharply  drawn  between  the  engineer 
and  the  physicist,  between  the  applied  scientist  and  the 
scientist.  The  physicist  needs  only  to  know  the  fundamental 
principles  of  science,  while  the  engineer  must  not  only  know 
them,  but  also  know  how  to  apply  them. 

8.  Every  engineer  shall  be  thoroughly  trained  in  costs 
and  values.  One  definition  of  an  engineer  is  that  he  can 
do  for  one  dollar  what  anyone  can  for  two.  In  almost  all 
engineering  work  the  final  control  of  design  and  construc- 
tion is  cost.  Despite  the  controlling  importance  of  costs 
and  values,  very  little  of  scientific  worth  concerning  them 
is  to  be  found  in  our  textbooks,  or  magazines.  Even  Engi- 
neering News-Record,  for  example,  still  reports  bids  received 
in  such  a  way  as  to  be  of  little  use  to  the  engineer.  Take 
this  case  in  the  issue  of  June  8.  "Maple  Heights,  Ohio — 
For  14,735  ft.  4-10  in.  mains  in  Dunham,  Rockside,  Kohout, 
Raymond  and  Royal  Sts.,  from  J.  H.  Dace,  1452  West  98th 
St.,  Cleveland,  $40,816;  W.  McDowell  &  Son,  10319  Miles 
Ave.,  Cleveland,  $45,514."  From  such  a  notice  no  knowledge 
whatever  can  be  gained  as  to  the  price  per  foot  for  different 
diameters  of  main,  or  as  to  the  depths  and  the  conditions 
under  which  the  pipe  was  to  be  laid.  A  few  days  ago  I 
was  talking  about  engineering  education  with  the  head  of 
the  leading  firm  of  structural  engineers  in  Iowa.  His  com- 
ments on  the  lack  of  attention  to  costs  in  our  engineering 
colleges  were  emphatic,  to  say  the  least. 

9.  Every  engineer  shall  prove  himself  to  be  an  economic 
asset  in  his  work,  and  shall  understand  the  commercial  and 
ethical  aspects  of  professional  practice.  Throughout  his 
entire  college  course  he  should  be  taught  to  look  upon  him- 
self as  one  who  by  his  peculiar  skill  can  save  his  employer 
much  useless  expenditure,  whether  his  employer  be  a  private 
individual,  or  a  group  of  individuals  like  a  county  board  of 
supervisors,  a  city  council,  or  the  public  in  general.  Many 
of  the  counties  in  Iowa  are  so  little  convinced  that  an  engi- 
neer is  an  economic  asset  to  them,  that  they  do  not  hesitate 
to  advertise  for  bids  for  engineering  services,  and  to  ac- 
cept the  lowest  bid.  Only  a  few  weeks  ago  such  a  case 
occurred  in  one  of  the  counties.  The  secretary  of  the  Iowa 
Engineering  Society,  learning  at  the  last  minute  what  was 
planned,  sent  the  county  auditor  a  letter  which  arrived  at 
the  moment  the  bids  were  being  opened.  Therefore,  the 
letter  was  opened  and  read  along  with  the  bids.  Part  of 
it  read  as  follows:  "Your  county  engineer  is  a  vital  factor 
in  the  conduct  of  the  affairs  of  your  county,  and  upon  him 
depends  a  great  deal  how  much  money  is  saved  to  your 
county  in  carrying  out  the  road  program.  It  is  considered 
unethical  among  the  best  class  of  engineers  to  submit  bids 
on  the  basis  of  salary,  and  for  this  reason  your  county, 
more  than  likely,  will  not  get  the  best  engineering  services. 
The  best  engineer  you  can  get  should  save  your  county  more 
than  his  salary  in  any  year.  If  he  cannot,  he  has  very 
little  excuse  for  existing.  With  these  facts  in  mind  you 
will  see  that  it  is  to  your  interest  to  employ  your  engineer 
on  the  basis  of  his  fitness  for  the  position."  Strange  to  say, 
the  board  of  supervisors  was  so  impressed  by  this  letter 
that  they  rejected  all  bids  and  re-employed  their  former 
county  engineer.  This  situation  would  never  have  developed 
if  this  county  engineer  had  been  taught,  in  his  college  days, 
to  look  upon  himself  as  an  economic  asset  to  his  employer, 
and  if  he  had  been  taught  the  necessity  of  proving  it  to 
his  employer  from  time  to  time.  Anyone  who  does  not  enjoy 
cost  data,  whether  applied  to  construction  work  or  to  his 
own  job,  probably  is  out  of  place  in  the  engineering  profes- 
sion. 


10.  Every  engineer  shall  be  taught  throughout  his  col- 
lege course  that  one  of  his  chief  functions  is  to  serve  his 
community.  Recently  I  asked  Di-.  Edward  T.  Devine,  the 
sociologist,  in  what  direction  he  considered  the  greatest 
hope  of  our  municipalities  to  lie.  He  answered  at  once,  in 
substance,  in  the  application  to  community  affairs  of  the 
abilities  of  technically  trained  men.  In  spite,  however,  of 
the  manifest  opportunities  for  service  in  our  communities, 
composed  as  they  are  today  principally  of  engineering  units, 
our  engineers  do  not  occupy  their  rightful  positions  of  lead- 
ership. At  a  dinner  some  time  ago,  I  asked  a  woman  who 
was  a  leader  in  the  community  affairs  of  her  town,  a  small 
county-seat  of  less  than  four  thousand  population  whether 
she  was  acquainted  with  the  county  engineer.  Imagine  my 
surprise  to  learn  that  she  had  not  yet  heard  of  him.  As  a 
sequel  to  this  story,  it  should  be  added  that  a  few  weeks 
ago  this  county  changed  county  engineers.  Of  course  part 
of  the  trouble  is  that  the  training  of  the  engineer  is  so 
narrow  that  he  feels  himself  uncomfortable  and  embar- 
resed  when  he  attempts  to  help  in  public  affairs.  If  the 
major  part  of  the  above  specifications  could  be  carried  out, 
the  engineer  would  find  himself,  as  the  years  of  practical 
experience  came  to  him,  the  best  prepared  man  in  his  com- 
munity, and  as  a  natural  result,  would  assume  leadership. 
While  this  has  an  important  bearing  on  the  relative  stand- 
ing of  engineering  as  compared  with  other  professions,  it 
is  even  more  important  from  the  viewpoint  of  the  commu- 
nity, and  its  need  of  men  skilled  in  the  method  of  applied 
science. 

Specificutions  Not  Met — The  first  five  specifications,  which 
are  really  essential  to  every  man  who  calls  himself  edu- 
cated, are  for  the  most  part  ignored  in  our  present  engi- 
neering courses.  Of  the  last  five,  which  are  intended  to  apply 
particularly  to  engineers,  only  one  now  receives  careful 
attention;  namely,  the  seventh,  that  every  engineer  shall  be 
skilled  in  the  knowledge  and  application  of  the  fundamental 
principles  of  science.  The  other  nine  specifications  may  be 
met  after  graduation,  and  some  engineers  have  found  time 
to  do  this,  but  for  the  most  part,  the  young  graduate  finds 
himself  so  busy  for  the  first  ten  years  furthering  his  knowl- 
edge of  technique  that  he  has  little  time  for  other  study. 
Except  for  the  successful  few,  therefore,  some  substantial 
progress  in  these  ten  objectives  must  be  attained  before 
graduation. 

The  Time  Required — To  cover  the  ground  outlined,  the 
course  probably  must  be  lengthened  to  five,  and  eventually 
to  six  years,  although  much  time  can  be  saved  by  certain 
modifications  of  the  existing  four-year  course.  So  long  ago 
as  1871,  General  Sylvanus  Thayer,  known  as  the  father  of 
the  United  States  Military  Academy,  concluded  that  a  six- 
year  course  was  necessary  and  founded  the  Thayer  School 
of  Civil  Engineering  at  Dartmouth.  He  stipulated  that, 
after  a  college  course  of  four  years  in  Dartmouth  College, 
a  two-year  advanced  course  in  civil  engineering  should  be 
given  in  the  Thayer  School.  For  twenty-two  years  this 
plan  was  followed,  until  in  1893  a  five-year  program  was 
adopted,  three  years  of  which  are  given  in  Dartmouth  and 
two  in  the  Thayer  School.  Unfortunate  experiments  in 
lengthened  curricula  have  been  made  at  other  institutions. 
At  present  the  five-year  course  at  the  Thayer  School  and 
the  six-year  course  at  Columbia  are  the  principal  excep- 
tions to  the  four-year  plan.  The  recent  conference  at 
Chicago  of  the  fourteen  deans  of  Middle- West  colleges  leads 
us  to  hope  that  better  days  are  dawning  for  engineering 
education. 

But  it  would  probably  be  unwise  to  require  all  the 
students  who  begin  an  engineering  course  to  take  the 
entire  five  or  six  years.  A  better  plan  would  be  a  two- 
stage  method,  similar  to  that  by  which  engineering  is  now 
taught  in  Franco  and  Italy.  To  quote  from  the  report 
of  the  Committee  on  Technical  Education  of  the  Mining 
and  Metallurgical  Society  of  .America;  Bulletin  No.  150, 
Vol.  14,  Sept.  30,  1921,  p.  175:  "In  France  and  Italy  en- 
gineering is'  taught  in  two  stages.  The  more  advanced 
stage  which  aims  to  turn  out  actual  engineers  of  ti-aining, 
ability,  and  power,  is  open  only  to  those  who  have  proved 
their  right  to  enter   it  by  conspicuous   ability  and   fitness 
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in  the  first  stage.  And  the  first  stage,  though  preparatory 
to  the  second,  is  so  designed  that  the  majority  whose  col- 
lege career  ends  with  it  are  not  turned  loose  as  two-spot 
engineers,  yet  ill-fitted  by  training  and  because  of  pride 
to  do  anything  else.  Instead,  they  are  equipped  to  step 
into  positions  of  intermediate  responsibility,  where  they  do 
high-grade  work  with  entire   self  respect." 

This  suggests  that  the  first  four  years  of  an  engineer- 
ing course  be  planned  to  fit  men  with  no  particular  engi- 
neering ability  to  assume  the  subordinate  positions  in  in- 
dustry. The  regular  college  degree  of  B.  S.  might  be  given 
at  the  conclusion  of  the  four-year  period.  Then  those  who 
have  shown  themselves  fit  for  advanced  technical  work 
in  engineering  should  be  encouraged  to  enter  the  fifth,  or 
the  fifth  and  sixth  years  of  the  complete  course,  from 
which  they  might  be  graduated  with  the  professional 
degree  of  C.  E. 

The  Challenge — We  should  not  be  alarmed  at  the  sug- 
gestion to  increase  the  length  of  course,  in  order  to  prepare 
the  engineer  more  adequately.  During  the  early  history 
of  the  Rensselaer  Polytechnic  Institute,  one  year  was 
sufficient.  We  have,  therefore,  already  added  three  years 
to  the  course,  and  should  expect  to  add  more  as  science 
expands.  The  engineer  has  been  making  over  the  world 
until  we  are  now  in  the  midst  of  a  mechanical  age.  Not- 
withstanding this,  we  have  allowed  the  preparation  of  our 
engineers  to  lag  behind  the  preparation  for  the  other  pro- 
fessions, and  have  actually  lost  the  position  of  leadership 
occupied  twenty  years  ago.  Dean  Mortimer  E.  Cooley, 
past-president  of  this  society,  recently  expressed  it  in  this 
way:  "The  engineer  a  generation  ago  was  better  prepared 
to  do  the  work  of  his  generation  than  is  the  engineer  of 
today  prepared  to  do  the  work  of  this  generation." 

We  should  insist  that  the  engineer  be  the  most  carefully 
prepared  man  of  our  generation.  He  should  know  his 
environment  and  know  himself;  he  should  think  well,  write 
well,  and  speak  well;  he  should  be  familiar  with  the  sources 
of  scientific  information;  he  should  know  the  fundamental 
principles  of  his  calling  and  their  application  to  the  work 
of  his  profession;  he  should  understand  the  controlling 
importance  of  costs  and  values  and  become  an  economic 
asset  wherever  he  goes;  and  he  should  lead  in  every  type 
of  service  that  goes  to  upbuild  not  only  his  community, 
but  his  nation,  and  the  world.  Even  as  science  and  in- 
dustry today  are  international,  so  should  be  the  thinking 
of  the  engineer. 

Let  us  as  teachers  do  all  in  our  power  to  prepare  him 
to  perform  worthily  his  important  part  in  the  evolution  of 
civilization. 


Motor  Vehicle  Loads  in  Massachusetts 

During  the  past  two  years,  and  particulai-ly  in  1921, 
the  Department  of  Public  Works  of  Massachusetts  has 
employed  an  investigator  to  ascertain  what  loads  were 
being  carried  over  the  highways  and  to  prosecute  the 
law-breakers  as  he  found  them.  The  extent  to  which 
the  state  law  limiting  gi-oss  weights  to  14  tons  and 
weights  per  inch  width  of  tire  to  800  lb.  has  been 
ignored  is  remarkable,  according  to  Arthur  W.  Dean, 
chief  engineer,  division  of  highways,  in  a  recent  address 
before  the  Boston  Society  of  Civil  Engineers.  Trucks 
having  a  rated  capacity  of  5  tons  and  weighing  approxi- 
mately 5  tons  were  carrying  loads  weighing  from  10  to 
15  tons,  so  that  the  total  load  of  truck  and  vehicle  was 
approximately  from  15  to  20  tons.  With  the  worn- 
out  tires  on  many  of  the  trucks  the  load  per  inch  width 
of  tire  was  approximately  from  1,000  to  1,500  lb.  Statis- 
tics under  preparation  by  the  department  show  that 
this  overloading  is  not  confined  to  isolated  cases,  but  is 
very  frequent,  and  must  be  considered  not  only  in  con- 
nection with  road  surfaces  and  foundations  but  in  con- 
nection with  the  designing  of  bridges. 


Earth-Filled  Cofferdam  With 
Concrete  Core  Wall 

Assembled  On  Trestle  and  Lowered  by  Chain  Falls 

— Sheeting  Cut  to  Contour  of  Bottom 

— Dry  Dam  Secured 

UNUSUAL  cofferdam  construction  in  an  incon- 
venient location  was  successfully  accomplished  in 
repairing  an  undermined,  submerged  wall-footing  for 
the  picker  house  of  the  Nashua  Manufacturing  Co., 
Nashua,  N.  H.  The  view.  Fig.  1,  shows  the  wall  and 
cofferdam  location.  Scour  produced  by  a  swirl  caused 
by  the  tailrace  discharge  meeting  the  opposite  current 
of  the  river  was  the  cause  of  the  footing  trouble.  To 
disclose  this  trouble  and  to  make  repairs,  the  footing 
had  to  be  laid  dry  and  a  cofferdam  was  designed  as 
shown  by  Figs.  2  and  3. 

Preliminary  to  the  construction  proper  of  the  coffer- 
dam, a  stockpile  of  loam  was  assembled  on  the  bank 


FIG.  1.     COFFERDAM  LOCATION  niFFICULT  OF  ACCESS 

in  anticipation  of  frost  and  also  so  that  the  material 
would  be  at  hand  in  quantity  for  quick  use.  A  platform 
was  also  built  in  the  stream,  as  indicated  by  the  illus- 
trations, and  on  it  was  assembled  the  cofferdam  ma- 
terials. From  the  platform,  runways  on  trestle  were 
built  parallel  to  and  on  the  two  sides  of  the  coffer- 
dam wall  location. 

As  indicated  by  Fig.  3  the  dam  varied  in  height 
from  6  to  12  ft.  depending  upon  the  depth  of  water. 
The  width  was  6  ft.  from  the  outside  to  the  inside 
sheathing,  and  was  divided  longitudinally  into  an  outer 
section  12  in.  wide  and  an  inner  section  5  ft.  wide.  The 
object  of  this  division  was  to  provide  a  place  to  pour 
a  12-in.  section  of  concrete  2  ft.  high  for  the  whole 
length  of  the  dam,  about  70  ft.  It  was  thought  that 
this  concrete  might  render  it  more  difficult  for  the 
water  to  pass  under  the  dam.  This  contingency  was 
anticipated  on  account  of  the  very  uneven  nature  of 
the  river  bottom  which  was  completely  covered  with 
boulders  of  various  sizes.  On  top  of  this  concrete, 
earth  fill  was  to  be  placed,  while  the  5-ft.  compartment 
was  to  be  filled  with  puddled  earth  above  the  water  line. 

Upon  completion  of  the  runways  the  work  of  erecting 
the   cofferdam  proper  was  begun.     At   8-ft.   intervals, 
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FIG.    2.      CROSS-SECTION   OF   COFFERDAM 


8  X  8-in.  timbers  were  placed  crosswise  from  one  plat- 
form to  the  other.  These  were  to  serve  as  temporary- 
beams  to  hold  up  the  cofferdam  during  erection  and 
were  to  be  removed  to  allow  the  dam  to  be  lowered  into 
place. 

Very  careful  soundings  were  now  made  over  the  site 
of  the  proposed  dam,  and  profiles  of  the  bottom  were 
plotted.  From  these  profiles  it  was  computed  just  how 
many  feet  above  the  ultimate  position  the  cofferdam 
would  be  built  and  the  relative  locations  of  the  top  and 
bottom  rangers.  It  was  decided  to  figure  on  a  6-ft. 
drop  for  the  dam.  At  either  end  the  lower  rangers 
were  sloped  up  so  that  this  6-ft.  drop  would  not  bring 
them  in  contact  with  boulders  at  any  point  where  the 
water  was  shallow. 

Before  spiking  on  the  sheathing,  each  piece  was 
pushed  down  to  the  bottom  and  pulled  up  exactly  6  ft. 
where  it  was  made  fast.  The  result  was  that  when  the 
sheathing  was  in  place,  the  bottom  ends  formed  exact 
contours  of  the  bottom  directly  under  the  three  rows 
of  sheathing.  Consequentlj',  when  the  dam  was  lowered, 
the  sheathing  conformed  to  the  bottom;  the  dam  main- 
tained a  vertical  position,  and  very  little  driving  was 
necessary  before  the  sheathing  started  to  penetrate,  or, 
where  rocks  were  encountered,  refused  to  go  any 
further. 

As  soon  as  the  sheathing  was   in  place,   the  braces 


and  rangers  on,  and  the  whole  thing  assembled  and 
bolted  up  in  accordance  with  the  detail,  bents  were 
erected  over  the  dam,  about  every  10  ft.  These  bents 
rested  on  the  platforms  on  either  side.  To  the  cross 
timbers,  which  were  securely  braced,  17  chain  falls  were 
attached  and  the  hoisting  chains  were  made  fast  to 
the  cofferdam. 

An  even  strain  was  put  on  the  chain  falls  and  the 
dam  raised  about  1  in.  This  permitted  the  removal  of 
the  8-in.  x  8-in.  temporary  bearers,  after  which  the 
falls  were  gradually  slacked  off  and  the  dam  slowly 
lowered.  Care  was  necessary  at  this  juncture  to  guard 
against  too  much  weight  coming  on  one  chain  fall 
which  might  cause  it  to  give  way.  To  make  sure  that 
the  dam  would  go  down  vertically  and  not  be  moved 
out  of  alignment  by  the  current,  4  x  6-in.  guides  were 
put  down  inside  of  the  rangers,  extended  to  the  bot- 
tom, and  securely  braced  to  the  picker  house.  No 
weighting  was  necessary  to  take  the  cofferdam  to  the 
bottom.  When  the  strain  was  off  the  falls,  the  dam 
was  found  resting  solidly  on  the  bottom,  was  standing 
vertical  and  in  perfect  alignment.  A  few  sand  bags 
were  placed  along  the  top  rangers  to  guard  against 
any  movement  and  all  the  sheet  piling  which  was  in- 
tended to  be  driven  was  driven  to  refusal. 

Two  feet  of  concrete  were  now  deposited  in  the  outer 
12-in.  compartment  and  the  remainder  of  this  section 
and  the  5-ft.  section  were  subsequently  filled  with  well 
puddled  loam.  The  enclosed  water  next  to  the  founda- 
tion wall  was  pumped  out  by  means  of  a  6-in.  centrif- 
ugal pump  driven  by  an  electric  motor. 

Upon  examination,  the  foundation  wall  was  found  to 
be  badly  undermined.  In  the  worst  place  the  granite 
boulders  were  undermined  about  8  ft.  This  under- 
mining extended  the  whole  length  of  that  part  of  the 
building  which  bordered  on  the  river,  approximately 
70  ft.  A  line  of  sheet  piling  was  driven  about  4  ft. 
outside  the  face  of  the  old  granite  foundations.  Inside 
of  this  at  intervals  along  the  walls,  short  sections  were 
excavated  to  the  required  depths  and  extending  from 
the  sheet  piling  as  far  and  under  the  wall  as  the  latter 
had  been  undermined.  Concrete  was  poured  into  these 
sections  and  carried  up  to  form  suitable  bearings  for 
the  old  footing.  After  this  concrete  had  set  up  suffi- 
ciently to  carry  a  load,  the  remaining  intervals  along 
the  wall  were  similarly  treated  so  as  to   form  a  con- 
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tinuous  spread  footing  under  the  old  granite  founda- 
tions. 

Forms  were  set  up  and  the  old  stone  foundation  was 
faced  up  on  a  batter  with  the  concrete  wall,  the  mini- 
mum thickness  of  which  at  top  was  about  2  ft.  An 
8-in.  reinforced-concrete  slab  was  carried  from  the 
top  of  this  wall  over  the  upper  surface  of  the  old  pro- 
jecting foundation  and  terminated  at  the  brick  wall 
of  the  picker  room.  A  concrete  slab  was  poured  along 
the  bottom  of  the  new  concrete  facing  wall,  was  carried 
out  to  the  sheet  piling  and  extended  the  whole  length 
of  that  part  of  the  wall  which  had  been  repaired. 
Finally,  it  was  decided  to  leave  the  coiferdam  in  place, 
as  an  additional  protection  to  the  footing  against  the 
abrasion  of  the  rapid  curent. 

The  repair  work  described  was  carried  on  by  the 
Osgood  Construction  Co.,  Nashua,  N.  H.,  under  the 
supervision  of  B.  J.  Craggy,  master  mechanic  for  the 
Nashua  Manufacturing  Co.  Operations  were  started 
about  Nov.  4,  and  completed  about  Dec.  31,  1921, 


Generating  Station  Has  Automatic 
Switching  and  Control 

Dial  Telephone  Device  Gives  Head  of  Water  and 

Gate  Opening,  Starts  and   Stops  Machines, 

Warns  of  Danger,  Etc.,  Over  3-Mile  Line 

EQUIPMENT  for  the  automatic  control  of  a  hydro 
electric  generating  station  has  been  developed  by 
engineers  of  the  Westinghouse  Electric  and  Manufactur- 
ing Co.  and  the  first  installation  will  be  made  on  the 
system  of  the  Northeastern  Power  Co.,  of  Wisconsin. 
The  equipment  is  included  in  a  contract  recently 
entered  into  by  the  electric  company  to  install  automatic 
switching  apparatus  at  the  generating  station  of  the 
Johnson  Falls  development,  about  60  miles  north  of 
Green  Bay,  Wis.  The  station  will  consist  of  two 
2,200-kva.  waterwheel  generators  and  will  be  operated 
over  a  telephone  circuit  from  the  High  Falls  plant, 
three  miles  away. 

At  the  latter  station  will  be  installed  a  dial  of  the 
type  usually  found  in  automatic  telephone  systems  with 
a  telephone  receiver,  reversing  line  key  and  a  loud- 
speaking  receiver  for  alarm,  purposes.  At  the  auto- 
matic generating  station  will  be  installed  a  16-volt 
storage  battery  together  with  a  group  of  selectors  for 
performing  the  various  operations  and  setting  up  the 
necessary  signals  for  answers.  The  connection  between 
these  two  will  consist  of  a  single  pair  of  copper-clad 
steel  wires. 

Head  Ascertained — If  the  operator  wishes  to  ascer- 
tain the  head  of  water  at  the  generating  station  he  will 
dial  the  proper  code  number  and  if  he  has  dialed  cor- 
rectly that  number  will  be  repeated  at  the  generating 
station  by  bell  strokes.  After  the  bell  signal  the  oper- 
ator hears  a  series  of  buzzer  notes  which  he  counts 
— the  largest  number  being  ten.  The  total  probable 
variation  in  the  water  level  is  divided  into  ten  divisions, 
each  buzzer  tone  representing  one  division.  Thus,  if 
the  water  were  at  half  the  normal  head  the  operator 
would  count  five  buzzer  tones  and  then,  by  adding  the 
base  height  of  the  water  to  five  times  the  amount  of 
each  step,  the  actual  height  of  the  water  would  be 
indicated. 

Starting  Generators — If  the  amount  of  water  in  the 
forebay  is  sufficient  to  operate  one  machine,  the  oper- 


ator clears  the  line  and  dials  the  number  required  to 
operate  either  generator.  That  number  (if  the  signal 
is  correctly  given)  will  be  repeated  at  the  generating 
station  by  bell  strokes.  If  the  operator  in  any  of  these 
operations  signals  incorrectly  his  mistake  is  revealed 
by  the  number  of  bell  strokes  given.  If,  however,  the 
correct  number  of  strokes  is  counted  the  line  key  is 
left  in  the  closed  position  for  a  few  seconds  and  the 
generator  will  be  started  and  thrown  on  the  line.  If  it 
is  desired  to  stop  either  machine  tlvo  other  code  num- 
bers are  provided. 

Varying  the  Load — The  automatic  control  is  designed 
to  start  the  machine  and  put  it  on  a  full-gate  opening. 
If  the  operator  decides  that  the  load  cannot  be  carried 
by  the  amount  of  water  available  he  can  reduce  the 
load  by  dialing  the  proper  number,  after  which  the 
pilot  motor  on  the  governor  will  be  operated  for  a  few 
seconds.  Immediately  after  the  short  period  during 
which  the  governor  motor  operates  to  reduce  the  load, 
the  selector  is  connected  to  a  code  signal  device  which 
gives  the  position  of  the  gate  in  the  watei-wheel  by 
means  of  a  series  of  buzzer  tones  in  the  same  manner 
in  which  the  head  of  water  is  indicated,  each  buzzer 
tone  representing  one-tenth  of  the  total  gate  opening. 
If  the  load  is  reduced  too  much  another  number  for 
increasing  the  load  on  the  desired  machine  is  dialed. 
Another  pair  of  numbers  is  provided  simply  to  read  the 
gate  opening  on  either  of  the  generators  without  chang- 
ing the  load. 

Alarm  Signals — When  an.vthing  happens  in  the  gen- 
erating station  of  an  unusual  character  (if,  for  in- 
stance, the  machine  shuts  down  on  overload  or  locks  out 
for  any  reason)  a  high-pitched  warning  tone  is  put 
onto  the  telephone  line  and  sounds  to  the  operator  from 
the  loud-speaking  receiver.  To  stop  the  operation  of 
this  signal  another  number  is  provided.  If,  after  the 
warning  signal  has  been  given,  it  is  desired  to  locate 
the  exact  seat  of  the  trouble  another  number  will  con- 
nect in  the  circuit  with  a  slow-motion  selector  which 
will  test  each  piece  of  apparatus  in  succession  on  the 
two  generators.  The  operator  keeps  track  of  the  num- 
ber of  operations  and  is  able  to  recognize  the  condition 
of  each  piece  of  apparatus  by  the  tone  of  the  signal. 
A  low-pitched  buzzer  signal  will  indicate  normal  oper- 
ation, while  a  very  shrill,  high-pitched  tone  will  indicate 
trouble.  By  counting  the  number  of  indications,  the 
particular  step  which  gives  the  abnormal  signal  can  be 
ascertained  and  then,  by  consulting  the  reference  list, 
the  piece  of  apparatus  giving  trouble  can  be  identified. 
Instructions  to  the  maintenance  man  can  therefore  be 
explicitly  given. 


Hydrated  Lime  in  Concrete 

In  the  report  of  the  discussion  by  T.  B.  Shertzer 
(Lime  Association)  of  the  Abrams'  tests  on  hydrated 
lime  in  concrete,  it  was  stated  (Engineering  News- 
Record,  July  6,  1922,  p.  30)  that  if  the  mixtures  in  the 
Abi-ams'  tests  were  adjusted  so  as  to  study  those  of 
proper  water  content  the  average  compressive  strength 
of  concrete  with  hydrated  lime  is  9  lb.  per  square  inch 
greater  than  without  lime.  Mr.  Schertzer  states  that 
this  should  be  9.6  lb.  per  square  inch  per  per  cent  of 
included  liyne.  This  figure,  however,  is  an  average. 
The  actual  figures  show  a  14  lb.  increase  per  per  cent 
of  lime  with  5  per  cent  inclusion,  11,3  lb.  per  per  cent 
with  10  per  cent  inclusion,  6.8  lb.  with  20  per  cent,  5.1 
lb,  with  33  per  cent  and  4.9  with  50  per  cent.- 
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Building  Reinforced-Concrete  Boardwalk  at  Coney  Island 

City  Putting  in  9.500-Ft.  Walk  and  Extending  Bathing  Beach  by  1,700,000-Yd.  Sand  Fill- 
Groins  and  Bulkheads  to  Prevent  Scour — Pleasure-Seeking  Crowds  Impede  Progress 


DELIVERY  of  materials  and  the  actual  prosecution 
of  the  work  has  become  somewhat  of  a  problem  in 
constructing  the  reinforced-concrete  boardwalk  and 
shore-protection  wo-ks  at  Coney  Island,  N.  Y.  As 
the  work  was  started  early  in  the  spring  it  has  reached 
the  height  of  its  activity  during  the  busiest  part  of  the 
season  at  Coney  Island.  Consequently,  the  beach  along 
which  the  work  is  being  done  is  swarmed  with  people 
on  hot  days  and  delivery  of  materials  and  prosecution 
of  the  work  has  at  times  become  well-nigh  impossible. 
Also,  as  the  hydraulic  fill  has  not  yet  been  placed  the 
presence  of  the  piles  along  the  bathing  -beach  has 
become  a  menace,  particularly  during  heavy  seas,  which 
bathers  refuse  to  recognize. 

Description  of  Boardwalk — The  boardwalk  itself  ex- 


and  are  to  be  creosoted.  The  flooring  will  be  of  dressed 
Douglas  fir  and  the  joints  between  boards  will  be  but  J 
in.  This  will  add  to  the  durability  of  the  structure  by 
preventing  the  splintering  of  individual  boards.  The 
boards  will  be  laid  in  a  diagonal  direction  to  facilitate 
ease  in  walking.  Provision  has  also  been  made  for  two 
longitudinal  strips  each  6  ft.  wide  of  closely-laid  planks 
which  can  be  used  for  rolling  chairs  in  case  they  are 
found  to  be  popular  and  practicable. 

Piles  and  Girders — Borings  made  in  the  vicinity  of 
Coney  Island  indicate  that  the  sand  extends  to  a  great 
depth,  in  some  places  80  ft.  The  piles,  therefore,  are 
easily  jetted  into  place  within  an  inch  or  two  of  exact 
grade  and  then  lightly  tapped  by  a  piledriver  hammer 
set  in  the  swinging  leads  of  the  derrick  which  is  usually 
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FIG.  1— POSITION  OF  MUNICIPAL,  BOARDWALK  ALONG    CONEY  ISLAND  BEACH 
Inshore    side    of   the    boardwalk   is    the    northern   boundary  water,  after  the  1,700,000-yd.  fill  is  placed,  is  shown,  indi- 

of  the  city-owned  property.     The  line  of  both  high  and  low  eating  how  greatly  the  bathing  facilities  are  to  be  extended. 


tends  from  the  foot  of  Ocean  Parkway  to  the  entrance  of 
Sea  Gate  at  West  37th  Street,  the  entire  length  of  the 
city-owned  beach,  or  a  distance  of  9,500  ft.  The  walk 
will  be  80  ft.  wide  or  20  ft.  wider  than  the  widest  part  of 
the  Atlantic  City  boardwalk.  The  floor  surface  will  be 
13  ft.  above  normal  high  tide  and  will  be  reached  from 
adjacent  streets  by  double  ramps  at  each  intersection. 
The  height  of  the  walk  was  fixed  to  give  ample  clear 
space  under  the  boardwalk,  both  longitudinally  and 
laterally.  The  walk  itself  is  made  up  of  a  series  of 
pile  bents  spaced  about  20  ft.  apart.  Each  bent  is  com- 
posed of  two  groups  of  four  reinforced-concrete  piles 
each  group  supporting  a  reinforced-concrete  girder. 
These  girders  cantilever  out  beyond  the  end  piles  of 
each  group,  as  shown  in  the  drawings  and  views,  thus 
leaving  a  longitudinal  expansion  joint  down  the  middle 
of  the  structure.  The  piles  are  14  in.  square  and  28  ft. 
long  and  are  spaced  10  ft.  on  centers.  Each  pile  will 
have  a  penetration  in  the  sand  of  at  least  20  ft.  when 
the  sand  fill  is  in  place. 

The  boardwalk  itself  is  designed  to  carry  a  live-load 
of  125  lb.  per  sq.ft.,  considered  the  maximum  which 
could  be  imposed  even  with  the  heaviest  pcde.strian 
traflic.  A  test  load  was  made  on  one  bent  early  in  the 
construction  of  the  boardwalk.  A  load  approximating 
200  lb.  per  sq.ft.  was  placed  on  the  bent  and  the 
maximum  subsidence  was  less  than  one  inch. 

The  superstructure  of  the  boardwalk  is  to  be  of 
yellow  pine  timber.  The  floor  beams  will  be  4  by  14  in. 
and  spaced  2  ft.  apart.     They  will  run  longitudinally 


used  to  handle  the  piles.  The  boardwalk  is  built  in  its 
two  longitudinal  sections,  bents  of  four  piles  each  being 
set  by  one  derrick  and  the  other  half  section  being  set 
by  the  second  derrick. 

Girders  are  39  ft.  5i  in.  long,  10  in.  wide  and  22  in. 
deep.  When  poured  the  formwork  is  supported  on 
temporary  timber  beams  placed  on  either  side  of 
the  piles  and  bolted  together  on  both  sides  of  each  pile. 
Pouring  is  done  in  a  direction  opposite  to  that  of  setting 
the  piles,  making  it  possible  to  pour  all  girders  with- 
out transporting  materials,  equipment  or  formwork 
over  those  poured  until  the  side  forms  at  least  have 
been  stripped.  Side  forms  are  usually  stripped  after 
three  or  four  days,  but  bottom  forms  are  left  in  place 
at  least  15  days.  Concrete  is  mixed  on  shore  and  trans- 
ported in  buggies  on  a  staging  built  over  the  forms. 

The  concrete  piles  are  pre-cast  in  the  construction 
company's  Flushing,  N.  Y.,  yard,  being  barged  to  Coney 
Island  Creek  and  hauled  by  motor  trucks  to  the  site. 
Inasmuch  as  it  has  not  always  been  possible  for  the  city 
to  secure  access  to  the  site  of  the  boardwalk  at  the  most 
convenient  locations,  it  has  been  necessary  to  transport 
single  piles  by  tractor  through  the  sand  a  maximum 
distance  of  1,500  ft.  This  condition  has  slowed  up  the 
work  to  some  extent. 

Rich  Concrete  Mix  Specified — Insurance  against  dete- 
rioration from  sea  water  is  embodied  in  the  specifications 
for  the  concrete  both  in  piles  and  girders.  A  1:1^:3 
mixture  and  traprock  of  an  outside  size  of  1  in.,  are 
specified.    Reinforcing  steel  both  in  piles  and  girders  is 
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embedded  .3  in.  in  the  concrete.  After  some  of  the  pile.s 
had  been  placed  hairline  cracks  were  discovered  on  a  few. 
Each  pile  in  place  was  therefore  carefully  inspected  and 
the  hairline  cracks  chiseled  out  to  discover  if  there  was 
a  possibility  of  them  extending  into  the  steel.  So  far 
there  is  no  indication  that  the  steel  is  in  danger  of 
being  exposed  either  on  piles  or  girders.  Wherever 
there  is  the  slightest  indication  of  the  concrete  spalling 
off  or  cracking,  piles  and  girders  will  be  thoroughly 
waterproofed.  All  piles  and  girders  are  to  have  a  finish 
coat  of  cement. 

Shore-Protection  Works — The  shore-protection  works 
consist  of  a  series  of  groins  extending  from  approx- 
imately the  inshore  side  of  the  boardwalk  out  a  distance 
of  about  300  ft.  These  groins  are  spaced  at  approx- 
imately 600  ft.  c.  to  c.  and  bear  generally  in  a  south- 
east direction  though  the  position  of  each  is  such  as  to 
afford  the  greatest  resistance  to  wave  attack,  affording 
at  the  same  time  the  maximum  protection  to  the  exist- 
ing beach  and  the  additional  beach  which  will  be  thrown 
up  by  the  hydraulic  fill.  Out  to  the  new  low-water  line 
these  groins  are  made  of  timber  piles  and  a  double  row 
of  lapped  sheetpiling  with  wales  bolted  to  and  through 
the  piles.    All  of  the  timber  used  is  creosoted.   Penetra- 


tion of  the  piles  in  the  groins  is  specified  at  17  ft. 
Sheetpiling  must  be  driven  10  ft.  These  are  minimum 
depths  below  the  present  sand  level  and  are  required  to 
prevent  possible  damage  from  excessive  scour. 

The  outer  ends  of  the  groins  extending  seaward  about 
200  ft.  are  composed  of  a  mass  of  heavy  stones.  The 
upper  surface  of  the  rock  section  is  2  ft.  above  high 
tide  and  has  a  top  width  of  10  ft.  It  is  designed  to  have 
.slopes  of  45  deg.,  making  at  the  extreme  outer  end, 
whei'e  the  water  has  an  average  depth  of  14  ft.  below 
high  water,  a  base  width  of  50  ft.  Stone  varying  from 
100  lb.  up  to  7  and  10  tons  is  used  in  these  rock  sections. 
The  smaller  stones  are  being  used  to  fill  the  voids 
between  the  large  ones  while  those  of  greater  weight 
are  intended  to  surround  and  cap  the  interior  core, 
offering  the  greatest  resistance  to  wave  action.  Stone 
is  brought  mainly  from  granite  quarries  in  Massachu- 
setts and  landed  at  Gravesend  Bay.  From  there  it  is 
transferred  to  barges  which  are  equipped  with  cali- 
brated wells  for  measuring  the  tonnage.  The  difference 
in  the  draft  of  the  vessel  when  filled  and  empty  there- 
fore bears  a  direct  relation  to  the  stone  tonnage. 

In  order  to  protect  the  shore  end  of  the  groins  from 
scour  which  might  occur  during  heavy  storms  or  excep- 


August  10,  1922 


ENGINEERING     N E  W  S  - R E C O R D 


231 


IfP^-     -U'*    ■  '  i 


FIG.  a— SETTING  A   GIRDEK  KEINFOKCING   CRADLE 

tionally  high  tides,  bulkheads  of  creosoted  timber  piles 
and  splined  sheeting  parallel  the  interior  line  of  the  im- 
provement wherever  the  wave  action  has  demonstrated 
this  to  be  necessary. 

Sheetpiling  and  wales  for  the  groins  are  handled  by 
a  floatable  derrick,  floats  being  made  of  specially- 
constructed  steel  tanks.  A  patented  walking  derrick  of 
British  design  was  first  used  but  found  impracticable 
because  of  the  inability  to  move  it  at  will  except  in  a 
true  forward  direction. 

Sand  Fill — When  these  shore-protection  structures 
are  completed,  the  contractor  is  to  deposit  1,700,000 
cu.yd.  of  sand  fill  on  the  ocean  floor  between  and  beyond 
the  exterior  rock  ends  of  the  groins  in  such  a  manner  as 
to  produce  a  new  or  extended  beach  approximating  in 
slope  the  present  beach  and  ocean  bed.  The  effect  of 
this  is  to  advance  the  high-  and  low-water  mark  sea- 
ward a  distance  of  about  250  ft.,  thereby  providing  a 
bathing  area  in  front  of  the  boardwalk.  Sand  for  this 
fill  is  to  be  taken  from  the  ocean  bed  outside  the  limits 
of  the  city-owned  property  which  extends  1,500  ft.  out 
from  the  approximate  present  high-water  mark. 
Placing  this  fill  will  probably  afford  the  feature  of  the 
job.  Just  what  success  the  contractor  will  have  in 
placing  a  hydraulic  fill  on  the  shore  without  any  bulk- 
head protection  as  yet  remains  uncertain.     As  it  ap- 


pears, the  job  will  not  be  the  simple  one  of  depositing 
sand  behind  a  bulkhead.  Beside  the  possibility  of  the 
sand  not  being  retained  as  placed,  the  contractor  will  be 
exposed,  in  dredging,  to  the  dangers  of  an  open  sea. 

Miscellaneous  Installations — Along  the  ocean  front 
on  the  shore  side  provision  has  been  made  for  a  galvan- 
ized-pipe  guard-rail  fence  and  wherever  necessary  a 
similar  fence  will  be  placed  on  the  north  side  of  the 
walk.  Steps  will  lead  to  the  beach  at  intervals  and  as 
many  as  are  needed  can  be  added  as  required.  Lamp 
standards  for  lighting  the  walk  are  to  be  placed  at 
frequent  intervals  along  the  outer  side  of  the  walk  and 
at  the  foot  of  all  streets.  In  the  pending  contract  no 
provision  is  made  for  shelter  houses  or  i-esting  places. 

The  Coney  Island  Boardwalk  was  planned  and  de- 
signed by  Philip  P.  Farley,  consulting  engineer  of  the 
Borough  of  Brooklyn.  It  is  being  constructed  under 
his  special  direction  through  the  Bureau  of  Highways 
of  which  J.  S.  Schmitt  is  chief  engineer.     Arthur  C. 


FIG.  5— FLOATABLE  DERRICK  FOR  BUILDING  GROINa 

Forbes  is  the  resident  engineer  and  W.  H.  MacMahon 
represents  the  consulting  engineer  on  the  work.  The 
Phoenix  Construction  Co.,  of  New  York,  has  the  general 
contract  for  the  beach  improvement.  John  A.  Benham 
is  the  general  superintendent  and  P.  W.  Hughes  super- 
intendent on  the  work. 


FIG.   4— GIRDERS  READY  FOR  FLOOR-BKAJI.S 
Piles  are  darkened  bv  a  green  marine  growth.     This  part  of 
the  boardwalk  is  near  the  upper,  or  Ocean  Parkway,  ena. 


Improved  Grain  Elevators  at  Dunkirk,  France 

A  recent  bulletin  by  the  French  Chamber  of  Commerce 
repots  the  installation  of  specially  designed  grain  ele- 
vators at  Dunkirk  and  the  resulting  improvement  in  un- 
loading facilities  at  that  port.  The  new  elevators  are 
capable  of  discharging  grain  from  vessels  into  sacks 
at  the  rate  of  2,000  tons  per  day,  with  a  great  reduc- 
tion in  wastage  from  the  former  methods.  During  the 
war  Dunkirk  was  used  as  a  supi)ly  base  for  the  Allied 
armies  operating  in  northern  France.  Plans  are  now 
being  made  for  improvement  of  the  port  on  a  large 
scale. — Commerce  Reports. 
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Notes  from  the  Inter-Mountain 
Country 

By  W.  W.  DeBerard 

Western  Editor,   Engineering   Stws-Rccord 


The  Southeast  Corner  of  Wyoming 

«<TT  rHY  stop  at  Cheyenne?  What  is  so  interesting 
W  there  to  engineers?"  said  the  chief  when  I  was 
making  up  my  schedule  of  a  trip  to  the  West.  Letters 
from  good  friends  in  the  southeast  corner  of  this 
rapidly  developing  frontier  state  with  its  newly  found 
oil  resources  and  irrigated  farm  projects  indicated  to 
me  that  there  must  be  quite  enough  doing  from  the 
engineei-s'  viewpoint.     Furthermore  J.  A.  Whiting  had 


LAYING   54-IN.    REINFORCED-CONCRETE    SEWER   PIPE 
IN  MAIN  STREET  OK  CHEYENNE 
Gasoline   excavator  also   lays   pipe  and   is  followed   closely 
by  gasoline  bacliflller. 

long  ago  written  me  about  a  half-million  dollar  sewer 
job  and  his  experience  at  the  water-works  filtration 
plant  and  dam  from  frost  on  porous  concrete.  I  knew 
also  that  there  was  a  large  road-building  program  and 
had  had  much  correspondence  with  Z.  E.  Sevison,  state 
highway  engineer,  concerning  the  2,400  ft.  of  precast 
concrete  slabs  on  the  Caspar-Salt  Creek  highway.  I 
knew  from  previous  experience  that  Cheyenne  had  no 
hard  street  pavements  but  utilized  disintegrated 
granite  which  makes  an  ideal  surface.  What  I  did  not 
know  was  the  fact  that  the  Wind  River  Canyon  road  was 
about  to  be  started,  opening  up  a  rich  territory  100  x 
150  miles  in  extent;  nor  did  I  realize  that  the  Lincoln 
Highway  had  been  relocated  over  famous  Sherman  Hill. 
These  projects  proved  to  be  entirely  sufficient  to  occupy 
most  fully  the  short  day  it  was  possible  to  crowd  into 
my  schedule. 

Cheyenne  pays  tribute  to  high  freight  rates  and  every 
citizen  reminds  you  of  that  fact  as  a  reason  for  the 
extra  tariff  you  pay  for  a  comparatively  small  article, 
to  which  10  to  30  per  cent  additional  has  been  added 
although  the  freight  could  not  possibly  be  more  than  a 
few  cents  per  dozen  articles.  Rents  are  high  due  to  the 
freight  on  lumber  and  supplies.  This  reminds  me  that 
three  years  ago  on  the  occasion  of  a  former  visit  when 
daylight  saving  time  had  recently  been  inaugurated,  two 
engineers  were  building  a  house  to  sell,  utilizing  their 
after-hours  time  to  piece  out  a  meager  salary.  I  was 
interested  in  that  house  and  on  inquiry  found  that  one 
of  the  engineers,  now  holding  down  a  much  more  sub- 


stantial position,  was  living  in  it  and  had  been  saving 
rent  for  the  last  three  years.  In  common  with  almost 
every  other  western  city,  Cheyenne  has  been  contin- 
uously in  need  of  houses  for  several  years.  With  the 
present  building  boom  the  supply  is  soon  likely  to 
catch  up  with  the  demand.  Housing  developments  had 
their  effect  in  pushing  the  sewer  work  to  the  construc- 
tion stage. 

Waiting  for  the  conventional  calling  hour  of  9  o'clock 
to  arrive,  I  concluded  to  look  over  the  sewer  job  and 
make  notes  by  the  photograph  method.  Everywhere 
in  the  downtown  district  it  was  evident  that  the  con- 
tractor had  not  yet  placed  all  of  his  numerous  54-in. 
reinforced-concrete  pipe  underground.  Though  not 
new,  the  pipe-lowering  arrangement  interested  me 
greatly  and  after  several  attempts  I  secured  a  view  that 
seemed  worth  while  to  pass  on  to  my  friends.  But  I 
am  including  also  a  view  of  the  main  street  showing  the 
use  of  a  gas-engine  excavator  in  handling  the  work  so 
as  to  keep  open  the  trenches  a  minimum  length  of  time. 
The  whole  job  was  said  to  be  too  large  for  the  local 
contractor  with  limited  credit  and  he  has  delayed  the 
work  far  beyond  the  patience  of  many  of  the  citizens 
of  the  town.  Furthermore,  costs  on  the  easiest  sec- 
tions done  first  have  been  fairly  near  to  the  bid  price. 
Future  unit  costs  are  almost  sure  to  exceed  the  bid 
price  and  prove  disastrous  to  the  contractor.  In  con- 
sequence, Cheyenne  faces  the  almost  certainty  of  having 
to  take  over  the  work  and  finish  it  by  force  account  or 
through  a  new  contractor.  Low  bids  too  often  end  this 
way,  to  the  embarrassment  of  the  contractor  and  the 
almost  certain  unpleasantness  to  the  engineers  in 
charge. 

Waterproofing  seeping  concrete  on  both  the  dam  and 
the  filtration  plant  walls  has  stopped  the  crumbling  on 
the  outside  of  the  concrete  effectively  proving,  according 
to  J.  A.  Whiting,  the  contention  that  the  action  was  not 


MOUNTED  PIPE-LAYING  FRAME  FOR  LARGE  SIZES 
A  hand-operated  blocI<  and  fall  lifts  pipe  oft  of  the  support- 
ing sliid  planlts  and  Ibweis   it  into  place. 

due  to  alkali  but  to  frost.       (See  Engineering  News- 
Record,  p.  947,  June  2,  1921). 

Road  Construction — Large  expenditures  of  money 
for  roads  in  Wyoming  have  reached  the  peak  for  the 
time  being  at  least.  Valuations  are  low,  population  is 
scanty  and  the  mileage  is  great.  As  through-route 
traffic  has  been  insistent  on  getting  a  few  roads  through 
the  state  in  operating  shape,  work  has  been  concen- 
trated on  these  routes  and  several  will  be  completed  this 
season. 
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Here,  as  elsewhere  in  the  mountain  country,  political 
maps  are  occasionally  put  out  with  wide  broad  bands  in 
red  showing  the  unsuspecting  tourist  where  he  can  drive. 
These  maps  occasionally  show  roads  that  not  even  a 
burro  could  negotiate.  The  ulterior  motive  behind  the 
publication  of  such  maps  is  two-fold.  The  politician 
hopes  to  enlist  support  for  the  local  project  and  the 
merchant  along  the  route  expects  to  sell  supplies.  It  is 
a  poor  practice.  Selection  of  routes  causes  much 
wrangling  between  the  Bureau  of  Public  Roads, 
local  influential  chambers  of  commerce  and  business 
men  who  ought  to  be  decidedly  ashamed  of  themselves. 
The  main  highways  of  the  country  are  being  built  so 
that  the  traveling  public  may  reach  its  destination  in 
the  shortest  time  and  most  economical  way ;  not  to  enrich 


has  been  made,  nevertheless  a  few  unofficial  tests  made 
at  the  University  of  Kansas  indicate  that  the  reduction 
due  to  abrasion  in  a  rattler  is  comparable  with  many  of 
the  accepted  limestone  aggregates.  Practical  considera- 
tion is  given  to  this  light-weight  aggregate  since  it  is 
likely  one  of  the  largest  oil  companies  at  Casper  will 
install  a  plant  for  its  manufacture  for  its  own  use. 
Concrete  made  from  Haydite  has  been  particularly 
successful  as  a  light  cover  for  oil  tanks  and  for  floors 
in  some  of  the  older  tanks  which  have  begun  to 
deteriorate. 

The  Wind  River  Canyon  road  interested  me  not  only 
from  the  heavy  construction  standpoint  in  the  box 
canyon  as  portrayed  in  the  numerous  photographs 
which  C.  C.  Warrington,  deputy  state  highway  engineer. 


SHERMAN  HILL  SCENERY  FROM  THE  LINCOLN  HIGHWAY  AND  THE  AMES  BROTHERS  MONUMENT 
Typical   of   the    topography   where   the   engineers    sought   a  to  the  promoters  of  the  Union  Pacific  Ry  is  the  only  record 

route  on  ridges  free  from  wind-blown  snow.     The  monument 


a  few  grocery  stores.  State  highway  officials  are  alive 
to  this  situation  and  in  the  majority  of  cases  stand  with 
the  federal  officials  for  the  best  location.  This  question 
of  locations  is  one  of  the  uppermost  problems  in  the 
frontier  state  road  development,  because  many  of  them 
are  only  now  emerging  from  the  trail  stage  to  the  road 
stage,  the  road  surfacing  stage  being  still  years  ahead. 
Precast  concrete  slab  roads  have  proved  their  worth 
in  Wyoming  in  the  opinion  of  the  state  officials  and 
some  of  the  federal  engineers.  Dr.  Hewes  of  the  San 
Francisco  office,  Bureau  of  Public  Roads,  and  A.  B. 
Fletcher,  chief  engineer  of  the  State  Highway  Depart- 
ment of  California,  were  so  impressed  with  the  utility 
of  the  method  for  certain  isolated  locations  that  the 
latter  who  had  been  over  the  road  the  day  before 
my  arrival  in  Cheyenne,  may  lay  some  of  the  slab 
road  in  California.  However,  the  slabs  proposed  will 
be  3  X  10  ft.  By  laying  six  slabs  side  by  side  on  an 
18-ft.  road  the  traffic  will  straddle  the  longitudinal 
joints.  Practically  all  of  the  numerous  kinds  of  joints 
on  the  experimental  road  have  proved  satisfactory  but 
the  plain  joint  laid  at  a  slight  angle  with  the  transverse 
line  seems  best,  inasmuch  as  it  permits  the  slabs  to 
be  removed  easily  and  to  a  certain  extent  it  prevents 
displacement  of  the  slab.  The  present  experience  in- 
dicates a  probable  cost  per  square  yard  of  somewhere 
near  $3.  The  use  of  Haydite,  the  cellular  burned  clay 
aggregate  used  in  ship  construction,  is  being  looked 
into  seriously  because  a  reduction  in  weight  from  150 
to  100  lb.  per  cubic  foot  will  be  no  small  item  when  slabs 
must  be  hauled  30  to  40  miles.  Later  inquiry  from  the 
company  at  Kansas  City  elicited  the  information  that 
while  no  official  tests  on  abrasion  of  Haydite  concrete 


of  the  abandoned  town  site  on  Sherman  Hill. 

and  R.  L.  Silver,  district  engineer  in  charge,  enthu- 
siastically exhibited,  but  because  it  was  one  of  the  few 
highways  in  the  country  which  are  being  built  to  open 
up  a  new  country  shut  in  by  the  mountains.  The  area  is 
practically  inaccessible  from  the  outside  because  of  the 
difficult  grades  over  the  high  mountain  passes  and  is 
cut  off  absolutely  for  five  or  six  months  of  the  year  by 
snow  blockades.  On  the  13  2  miles  in  the  contract  re- 
cently let  to  the  Utah  Construction  Co.,  Hi  miles  must 
be  carved  out  of  the  solid  rock,  making  94  per  cent  of 
the  excavation  rock  (284,000  cu.yd.).  Incidentally,  this 
road  will  be  the  main  route  to  Yellowstone  Park.  Con- 
tractors will  be  interested  to  know  that  the  solid  rock 
excavation  went  at  68Jc.  per  cubic  yard,  a  decidedly  low 
figure  under  the  circumstances. 

In  the  bridge  department  of  the  highway  department 
a  brief  interview  with  J.  S.  Seller,  bridge  engineer,  in- 
dicated that  novel  and  economical  designs  are  being 
worked  out  in  U-shaped  abutments  and  cantilever  con- 
crete bridges  with  inverted  T-beams.  Altogether  one 
gets  the  impression  that  decidedly  high  grade  work  is 
being  turned  out  in  Wyoming  and  that  somewhere  at 
the  top  proper  confidence  is  reposed  in  the  engineering 
staff,  together  with  the  necessary  support  to  put  the 
plans  into  execution. 

Unfortunately  F.  C.  Emerson,  state  engineer, 
whose  sane  views  on  the  utilization  of  the  water  stor- 
age in  Yellowstone  Park  were  given  in  Engineering 
Neivs-Record,  p.  777,  May  5,  1921,  was  out  of  the 
city.  Mr.  Emerson  could  have  told  me  what  Mon- 
tana citizens  thought  of  the  Colorado  River  con- 
troversy, and  could  have  checked  up  such  layman 
opinions    as    had    been    expressed    to    the    effect    that 
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Wyoming  would  be  against  the  legislation  favoring  the 
lower  Colorado  River  developments  which  many  people 
felt  would  benefit  the  states  organized  to  take  advantage 
of  it.  Wyoming  is  not  so  organized  nor  so  situated  as 
to  benefit. 

Along  the  Neiv  Highway  —  Confronted  with  the 
choice  as  to  whether  I  should  take  a  50-mile  trip  to  see 
a  newly  constructed  concrete  sheep-dipping  tank  which 
Senator  Warren  was  having  installed  on  his  sheep  range 
or  to  go  60  miles  over  Sherman  Hill,  via  the  Lincoln 
Highway  to  Laramie  was  a  problem  until  I  got  the 
invitation-givers  to  get  together  and  combine  the  trips 
so  as  to  take  in  both  of  them.  Sherman  Hill  as  a  station 
is  no  more.  Buford  is  now  at  the  summit.  The  huge 
monument  to  Oakes  and  Oliver  Ames  of  Bo.ston,  the 
financial  backers  of  the  Union  Pacific,  erected  near  the 


J.  A.  WHITING,  JUNIOR  AND  SENIOR,  C.  C.  WARRINGTON 
AND  R.  C.  DUTHIE,  CONTRACTOR 
After  fillinfr  the  slot-like  dipping  tank  with  a  creosote  mix- 
ture the  sheep  are  completely  immersed  and  swim  through 
its  105-ft.  length. 


old  town,  stands  alone  a  mile  or  two  away  from  the  re- 
located line  and  also  a  mile  or  so  off  the  line  of  the 
Lincoln  Highway.  So  voracious  are  tourists  and  others 
in  this  vicinity  for  wood  that  not  a  house  and  scarcely  a 
piece  of  fire  wood  remains  of  the  old  historic  town.  So 
completely  has  nature  restored  the  landscape  to  its  orig- 
inal state  that  the  monument  is  practically  the  only 
man-made  feature  left.  Several  movements  have  been 
put  on  foot  to  move  the  monument  to  Cheyenne  but  it 
is  not  practical  because  of  the  distance  to  the  railroad 
and  the  immense  size  of  the  stones. 

Unlike  the  ordinary  road  locator  the  highway  engi- 
neers laying  out  the  Lincoln  Highway  sought  out  the 
ridges,  for  it  must  be  recalled  that  in  Wyoming  wind- 
blown snow  fills  depressions  to  incredible  depths,  even 
though  the  amount  of  the  fall  is  comparatively  light. 
In  consequence  practically  all  of  the  roads  are  made  in 
fill.  More  than  half  a  dozen  routes  were  surveyed  over 
the  hill  before  the  present  satisfactory  location  was 
found.  The  engineers  visited  these  locations  all  winter 
long  to  locate  the  route  which  retained  the  least  snow. 
Making  all  of  the  road  in  fill  has  its  difficulty  for  the 
contractor  inasmuch  as  the  wind  frequently  carries  away 
this  fill,  especially  if  it  happens  to  be  of  fine  material, 


nearly  as  fast  as  he  can  build  it  up.  Thus  the  costs  per 
cubic  yard  mount  up.  In  some  places  there  is  so  little 
disintegrated  material  on  top  of  the  comparatively  solid 
rock  that  it  is  difficult  to  get  the  prescribed  side  ditch 
required  by  the  Bureau  of  Public  Roads. 

The  trip  to  see  the  sheep  dipping  tank  proved  to  be  a 
mild  adventure  for  on  the  way  back  to  the  Lincoln  High- 
way the  numerous  unfenced  roads  looked  so  much  alike 
that  even  the  deputy  state  highway  engineer  got  off  the 
trail  5  to  10  miles.  For  cross-country  cruising  one  needs 
more  than  a  sense  of  direction.  A  tar-bucket  memory  as 
to  the  formation  of  prairie-dog  villages  and  sage-brush 
clumps  is  a  much  better  guide.  There  is  a  limit  to  the 
number  of  miles  per  gas-tank  measure  one  may  drive 
even  a  Dodge  on  so  good  a  road  as  the  disintegrated 
gravel  of  Sherman  Hill.  When  the  last  ounce  of  gas 
had  been  drawn  through  the  carburetor  Mr.  Warrington 
comforted  me  with  the  remark  that  statistics  indicated 
that  a  car  passed  over  this  portion  of  the  Lincoln  High- 
way every  22  minutes.  Thirty  minutes  after  this  obser- 
vation a  young  rancher  armed  to  the  teeth  against  road 
robbers  pulled  up  behind  us  and  cautiously  made  friends. 
Ultimately,  however,  he  generously  drained  a  gallon  of 
gasoline  from  his  flivver  tank  into  a  milk  can  top  which 
he  poured  successfully  into  our  tank  through  a  funnel 
improvised  out  of  an  Engineering  Neivs-Record  envelope. 
Just  over  the  top  of  the  hill  one  passes  out  of  the 
granite  into  a  distinctly  different  geological  formation 
producing  a  sticky  mud.  Not  all  of  this  new  road  with 
its  continuous  grade  for  9  miles  into  Laramie  has  yet 
been  covered  with  the  Sherman  Hill  gravel,  but  it  is  in 
good  condition. 

Fortunately,  the  gas  shortage  experienced  on  top  of 
the  hill  did  not  prevent  our  getting  into  Laramie  in 
time  to  observe  that  the  main  highway  entrance  paved 
with  disintegrated  granite  was  at  least  as  good  as  the 
country  road.  Too  many  cities  over  the  country  leave 
a  stretch  of  decidedly  poor  going  near  their  boundary 
lines.  Illinois  has  been  boasting  for  a  year  of  two  routes 
of  concrete  from  Chicago  to  St.  Louis,  but  woe  be  the 
driver  who  in  the  spring  forgot  that  country  concrete 
is  one  thing  and  municipal  mud  quite  another. 

It  would  be  interesting  to  detail  the  road  conference 
at  Laramie  held  until  midnight  between  the  engineer 
from  headquarters  and  the  man  on  the  job.  There  are 
thousands  of  just  such  informal  discussions  between 
chief  and  assistant  taking  place  over  the  country  con- 
tinually. Everything  is  discussed  from  salary  raising 
to  the  question  of  how  to  handle  the  influential  farmer 
who  would  be  a  contractor  and  annex  some  of  the  good 
money  the  state  and  federal  government  is  spending 
mostly  for  his  own  benefit.  Line  and  grade  are  not 
neglected,  neither  are  entirely  new  routes,  nor  the  main- 
tenance of  the  old  ones  within  the  budget  estimates.  No 
one  pays  for  these  overtime  midnight  conferences;  no 
one  but  the  engineer  himself.  Nevertheless  the  results 
show  in  the  eflliciency  of  the  year's  work.  Truly,  the 
West  is  getting  more  intense  and  efficient  engineering 
than  it  ever  got  before  and  the  engineers  on  the  job 
are  having  the  time  of  their  lives.  They  are  living  over 
again  the  experiences  of  their  railroad  brethren  of  the 
eighties.  They  are  full  of  the  consciousness  of  achieve- 
ment. As  I  dozed  off  in  the  Pullman  on  the  way  to 
Salt  Lake  I  could  not  help  recalling  the  remark  of  one 
of  my  first  chiefs  who  said  that  engineers  were  the 
happiest  individuals  in  the  world  because  their  pro- 
fession furnished  them  their  pastime. 
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Concrete  Arch  Rib  and  Floor 
Combined  at  Crown 

In  the  Cienega  Creek  Bridge  built  by  the  Arizona 
State  Highway  Department,  the  main  span  is  a  146-ft. 
reinforced-concrete  arch  in  which  the  floor  system  for 
some  distance  on  either  side  of  the  crown  is  made 
integral  with  the  arch  rib,  as  shown  in  the  accompany- 
ing view  and  detail  di-awings,  with  a  consequent  re- 
duction in  depth  there  and  some  simplification  in 
construction. 

The  floor  slabs  on  either  side  of  the  crown  section 
have  but  two  supports — ^the  spandrel  walls — and  just 
two  supporting  beams  over  the  open  spandrel  sections. 
This  gives  a  somewhat  longer  span  with  consequent 
deepening  of  slab  than  is  usual  for  floor  slabs  of  this 
class  but  this  was  more  than  paid  for  by  the  resulting 
ease  of  form  construction. 


The  bridge  was  designed  for  the  dead-load  plus  a 
live-load  of  two  15-ton  trucks,  plus  30  per  cent  impact, 
or  150  lb.  per  square  foot  distributed  live-load.  Tem- 
■  perature  variation  of  plus  or  minus  45  deg.  F.  was 
taken  into  account  and  numerous  roadway  expansion 
joints  were  provided. 

The  bridge  was  designed  by  Merrill  Butler,  bridge 
engineer  of  the  department  under  the  direction  of 
Thomas  Maddock,  state  engineer. 


'■6.l.'°Rocts 

Section 

B-B 


Half  Cro&s-Sec+ion 
crt  Crown 


Half  Section   C-C 


DETAILS   SHOWING   TOXJUNCTION   OF  FLOOR   AND   RIB 


Costs  of  Federal-Aid  Highways 

Average  costs  covering  11,017  miles  of  federal-aid 
highways,  as  detailed  below,  were  given  by  Thomas  H. 
MacDonald  in  an  address  delivered  before  the  annual 
meeting  in  Washington  of  the  Chamber  of  Commerce 
of  the  United  States. 

Class  1,  including  the  graded  and  drained,  the  sand- 
clay  and  grave!  types,  aver- 
age cost  $11,320  per  mile. 

Class  2,  covering  macadam, 
waterbound  and  bituminous 
types,  $20,540  per  mile. 

Class  3,  covering  the  bitu- 
minous concrete,  portland 
cement  concrete,  and  brick 
types,  $36,100  per  mile. 

It  does  not  follow,  Mr. 
MacDonald  pointed  out,  that 
because  the  average  cost  of 
Class  1  roadway  is  only  one- 
third  that  of  Class  3  road- 
ways that  Class  1  should  be 
built  to  the  exclusion  of  the 
other. 

The  Class  3  roadways,  he 
said,  are  capable  of  render- 
ing many  times  the  sei-\'ice 
that  the  Class  1  types  are 
able  to  give. 


bent  inio  top  et  s/aif 
Part  Plan 


nil.;  CIENEGA  CREEK   BRIDGE   NEAR   TUCSON.  Ala.,. 
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Results  of  Tests  of  Bates  Experimental  Road  in  Illinois  After  Fifth 

(■  indicates  complete  failure) 


Traffic  Run  Was  Completed,  July  1,  1922 


Wearing  Course 
Thickness,  In. 


Brick       Cushion 


C.ar-i  Mil 

Aggregate 


Traffic  Kun  No    I 
(Rear  wheel  load, 

2.500  lb.) 
Total  trips,    1,000 


I.ug  and  Lugless  Brick,  Bituminous  Filler,  Macadam  Base. 

l.\ 

IH 

2 

3 

■4 

5 

.\sphaltir  Concrete.  Macadam  or  Novaculite  Base. 
6        2,  Topeka  10    Macadam 


3,  lug 

3,  lugless 

4.  lug 

4.  lug 

4.  lugless 

3.  lugless 

7 

4 

Cr.  limestone 

7 

sand 

4 

Cr.  limestone 

7 

4 

Cr.  limestone 

7 

sand 

4 

Cr.  limestone 

1 

mastic 

8 

Cr.  limestone 

2 

mastic 

8 

Cr.  limestone 

10 

II 


2,  Topeka 


I i.  Topeka 
I  i ,  binder 

2,  Topeka 

2,  Topeka 
2,  Topeka 


Macadam 

Macadam 
Macadam 


Novaculite 
Macadam 


■  after  800  loads 
3  failures. 


.\sphaltic  Concrete.  Portland  Cement  Concrete  Base,  6-in  curbs. 
I2.\     2,  Topeka  4  |Cr.  limestone    1:3:5 


I2B 

13 

14 

15 


20 
21 


22 


2,  Topeka 


I }.  Topeka 
li,  binder 

2,  Topeka 


!,  Topeka 
j,  binder 


2,  Topeka 

2,  Topeka 
I  i,  Topeka 
I i.  binder 
2,Topeka 

2.  Topeka 
2,  Topeka 

IS,  Topeka 
II,  binder 


Cr.  limestone 
Cr.  limestone 
Cr.  limestone 

Cr.  limestone 

Cr.  limestone 

Cr.  limestone 
Cr.  limestone 

Cr.  limestone 

Cr.  limestone 
Cr.  limestone 


8    Cr.  limestone    l:2:3S 


1:3:5 
1:3:5 
1:2:3! 

1:2:3) 

1:3:5 

l:2:3i 
1:2:3) 

1:3:5 

1:2:3) 
1:2:3) 


Traffic   Run  No    2 
(Rear   wheel   load, 

3,500  lb.) 
Total    trips,    3,200 


Lug  and  Lugless  Brick,  Bituminous  Filler,  P.  C.  Cone.  Base,  6-in  Curbs. 


23A 
23B 
24 

25 
26A 


26B 

27 

28 
29A 

29B 

30 

31 

32A 

32B 


lug 

3,  lugless 

lug 

3.  lugless 

4.  lug 


4,  lugless 
3,  lug 

3,  lugless 

3,  lug 

3,  lujsless 
3,  lug 

3,  luglesj 
3,  lug 

3,  lugless 


I.  sand 
I . sand 
I,  sand 

I,  mastic 
I , sand 


I,  sand 
I , sand 

I ,  sand 

I,  sand 

I , sand 
I , sand 

1  s'd.<em. 
I,  sand 

I,  sand 


Cr.  limestone 
Cr.  limestone 
Cr.  limestone 

Cr.' limestone 
Cr.  limestone 


Cr.  limestone 
Cr.  limestone 

Cr.  limestone 

Cr.  limestone 

Cr.  limestone 
Cr.  limestone 


3)  Cr.  limestone 
3)  Cr.  limestone 


Cr.  limestone 


1:2:3) 
1:2:3)    3 
1:2:3) 

1:2:3) 
1:2:3) 

1:2:3) 

1:2:3) 

1:2:3! 

1:3:5 

1:3:5 

1:2:3) 

1:2:3) 

1:3:5 

1:3:5 

3  pts.  puriial  failure. 


T^ug  Brick,  Monolithic  and  somi-Monolithic,  P.  C.  Cone.  Base. 

33         "*.  monolithic  2    "r  Hmcstono    I:2:3i    ■Tnittal  corner  brks 


34A 


34B 
35 


3,  semi-monolitliic 
I  eeni.-sand 

^  Cone.  Intersertion 

4,  monolithic 


I'r.  limestone 


Not  a  test  sec 
Cr.  limestone 


1:2:3) 

tion. 
I:2:3J 


1 1  corner  failure**. 
2  corner  failuros. 


I  after  1. 000  loads 

after  1,000  loads 

after  1.000  Inad-^ 

after  1.000  loads 

after  1.500  loads, 

■after  1,500  loads. 


3  failures. 


16  failures,  decisive 


No  failures. 


6  points  incip.  fail- 
ure. 

after  3.200  loads. 


Cracks  thru  curb. 

Cracks  thru  curb. 
Cracks  thru  curb. 


I     corner    break 
curb  cracks. 


No  failure,   2  curb 
cracks. 


No  failure. 


No  failure. 
No  failure. 


No  failure. 


No  failure. 
No  failure. 


No  failure. 


No  failures. 
No  failures. 
No  failures. 

No  failures. 

2    curb    and    base 

cracks. 


1  curb    and    base 
crack. 

1 2    curb    and    base 
cracks. 

2  curb    and    base 
cracks. 

12    curb    and    basr 
cracks. 


3    curb    and    base 
cracks. 
1 2     corner     failures 
and    I  break   (de- 
cisive) . 

1  curb  and  base 
crack. 

2  corner  failures;  2 
curb  and  base 
cracks;      decisive 

I  corner  failure;  I 
curb  and  base 
crack. 


3  mitial  corner  fail- 
urea;  critical  load 
previously  reacliwl 
14  corner  cracks. 


II   add.  corner  fai^ 
ure;    2   corner 
breaks:       droi.'^iv 
failure 


Traffic   Run  No.  3 
(Rear   wheel    load, 

4,500  lb.) 
Total  trips,    3.000 


13  Add.  failures;  has 
reached  max.  car- 
rj'ing  cap. 

8  failures,  9  incip 
failures;  max.  car- 
rying cap.  excee<i- 
ed. 

2  add.  points  incip 
failure. 

2  add.  points  incip 
failure. 


No.  add.  breaks; 
curb  cracks  not 
serious. 

No.  add.  breaks; 
curb  cracks  not 
serious. 

I  add.  curb  crack; 
previous  curb 
cracks  not  serious- 

I  add.  curb  and 
base  crack;  previ- 
ous cracks  not 
serious. 

No  add.  failures. 


No.  add.  failures. 

No.  add.  failures. 
No  add.  failures. 

No    add.    failures; 

I  curb  crack. 
No  add.  failures 
No  add.  failures. 

No  add.  failures. 


No  add,  failures. 
No  add.  failures. 
No  add.  failures, 

I  curb,  crack. 
No  add.  failures. 
I  add.  comer  break; 

max.  cap.  reached 

\mder  second  load 

test. 
1    add.    curb    and 

base  crack. 
No  add.  failures. 


II     corner     failure 
decisive. 

2  add.  corner  fail 
ures;  I  curb,  and 
ba.'w  crack;  limit 
reached  prev.  test 

No  add.  failures. 

I  add.  comer  fail- 
ure; I  curb  and 
base  crack;  limit 
reached  prev.  test. 

No  add.  failures. 

I  curb  and  base 
crack;  limit  reach 
cd  under  second 
test. 

No  add.  failures 
max.  cap.  not 
reached. 


Decisive  failure 
imder  first  teat. 

Considered      failed 
under  second  test 

Considered      failed 
under  second  test 


Traffic   Run   No.    4 
(Rear  wheel  load, 

5,5001b.) 
Total  trips,    3.000 


5  add,  points  incip 
failure;  max.  car- 
r>*ing  cap.  reach- 
ed, third  test. 

2  add.  points  fail- 
ure; 5  add.  pts 
incip.  failure. 

2  add.  points  incip 
failure. 

I  1 1  pts.  add.  failure; 
5  pts.  add.  incip. 
failure. 


■  I  corner  failure;  de- 
cisive break. 


No  add.  failures. 


I  comer  failure;  de- 
cisive break. 

■  I   add.  corner  fail- 
ure; decisive. 


1 1      comer     failure; 
decisive. 


No  failures. 

No  add.  failures. 
1  corner  failure;  de- 
cisive break. 
No.  add.  failures. 

No  failures. 
I  corner  failure;  not 
decisive. 
No  failures. 


No  add.  failures. 
No  add.  failures. 
No  add.  failures. 

No  add.  failures. 
PreWous      damage 
not  decisive. 


No  add.  failures. 

1  add.  corner  fail 
ure:  cap.  reached 
second  test. 

I  add.  corner  fail- 
xire;  cap.  reached 
third  test. 

1  add.  corner  fail 
ure;  considered 
failetl  second  test. 

No  add.  failures. 

I  add.  curb  and 
base  erack;  con- 
sidered failed  sec- 
ond test. 

No  add.  failures. 

No  add.  failures. 


No  add.  failures. 


Traffic   Run   No.    5 
(Rear  Wheel  load. 

6,500  lb.) 
Total  trips.   3,000 


Failed  under  tlunl 
test. 


7  add.  pts.  of  fail- 
ure; max.  cap. 
reached. 


3  add.  comer  fail- 
ures; 2  add. 
cracks;  failed 
fourth  test. 

No  add.  failures. 


I  add.  cracjc  in  curb 

and  base. 

I  add.  corner  fail- 
ure; failed  under 
fourth  test. 

1  add,  corner  fail- 
ure; 2  curb  and 
base  cracks;  failed 
fourth  test. 

1  comer  failure, 
decisive. 

No  add.  failures. 

No  add.  failures. 

No  add.  failures. 

No  add.  failures. 
I  add.  comer  fail- 
ure;  not    decisive. 
No  failures. 


No  add.  failures. 
No  add.  failures. 
No  add.  failures. 

No  add.  failures. 
I  progressive  break. 


I    curb    and    base 
crack. 
Failed  second  test. 


Failed    thini    lest 
Failed  second  test 


2  comer  failures, 
decisive. 

3  add.  corner  fail- 
ures. Faile<l  sec- 
ond test . 

Progresnive  break- 
ine. 

Progressive  break- 
ing. 

I  add.  corner  fail- 
ure, decisive. 
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Traffic  Tests  of  Bates  Experimental 
Road  Summarized 

Five  Runs  Completed — Rear  Wheel  Loads 

Vary  from  2,500  to  6,500— Sixth 

Run  in  Progress 

RESULTS  of  tests  of  the  63  sections  of  the  2-mile 
.  Bates  experimental  road  near  Springfield,  111.,  are 
presented  herewith  in  the  form  of  a  table  covering  five 
traffic  runs,  the  last  of  which  was  completed  July  1, 
1922.  As  recorded  in  the  news  section  of  Engineering 
Neivs-Record  April  20,  1922,  p.  667,  the  first  run,  com- 
pleted in  April,  covered  1,000  trips  of  motor  trucks  with 
a  load  of  2,500  lb.  on  each  rear  wheel  and  2,250  lb.  on 
each  front  wheel.  It  was  followed  by  four  other  runs  in 
which  the  rear-wheel  load  was  increased  progressively 
by  1,000  lb.,  amounting  to  6,500  lb.  in  the  fifth  run,  as 
shown  in  the  following  summary  of  traffic  conditions: 


3 

P 

|3 

if- 

a  s 

•s 

1 
2 

2,500 
3,500 

2.150 
2.150 

i,033 

1.000 
2,167 

3 

4.500 

2.000 

1,000 

2,000 

4 
5 

5,500 
6,500 

1,900 
1,800 

1,000 
1,000 

2,000 
2,000 

Path  of  Travel 
Each  edge  of  pavement. 
627  day  trips  on  edges;  1,540  and  1,033  night 

trips;  2  ft.  6  in.  from  north  side  and  on 

edge  of  south  side. 
2  ft.   6  in.  from  north  side  and  on  edge  of 

.south  side. 
Same  as  for  4.500-lb.  load. 
Same  as    or  4,500-lb.  load. 


The  length  of  the  Bates  road  is  10,800  ft.  and  its 
width  is  18  ft.  It  consists  of  63  sections,  most  of  them 
100  or  200  ft.  long,  surfaced  with  brick,  asphaltic  con- 
crete and  Portland  cement  concrete  of  various  types. 
The  subgrade  is  a  brown  silt  loam. 

The  I'esults  thus  far  indicate  that  if  the  line  of  traffic 
can  be  held  away  from  the  edges  of  pavements  fewer 
failures  will  occur  than  when  the  truck  wheels  pass 
directly   on   the   edge.      It   has   been    noted,    also,   that 


Wearing  Course 
Thickness,  In. 


Coarse 
Aggregate 


Mis 


Traffic   Run   No.    I 
(Rear  wheel  load, 

2,500    lb.) 
Total   trips.    1,000 


Traffic  Run   No.   2 
(Rear  wheel  load, 

3.500  lb.) 
Total   trips,    3,200 


Traffic  Run  No.    3 
(Rear  wheel  load, 

4,500  lb.) 
Total  trips,   3,000 


Traffic   Run    No.    4 
(Rear  wheel  load, 

5,5001b.) 
Total   trips.    3.000 


Progress  in  failures 
5  points. 

4  add.  corner  fail- 
ures; cap.  reached 
third  test. 

2add.  corner 
breaks. 

3  corner  failures; 
decisive. 


No  failures. 
No  failures. 
No  failures. 

No  failures. 
No  failures. 
No  failures. 
N(»  failures. 
No  failures. 
No  failures. 

No  failures. 

3  transv.  cracks. 

No  failures. 

2  small  cracks. 

3  cracks. 

13  corner  failures; 
apparently  decis- 
ive failure. 

I  add.  corner  fail- 
ure; several 
cracks;  failed  sec- 
ond test. 

Failed  decisively, 
third  test. 

Additional    cracks. 


12  add.  corner  fail- 
ures. 


5  corner  failurcd. 


3  add.  corner 
breaks;  3  cracks 
failed  second  test 

I  add,  corner  fail- 
ure; I  crack. 


3  corner  failures. 


Traffic   Run   No.    5 
(Rear  Wheel  load, 

6,500  lb.) 
Total   trips,    3.000 


36  3,  monolithic 

37  3,  monolithic 

4.  monolithic 

4,  monolithic 

I 
Portland  Cement  Concrete. 


40 
411 
42 

431 

44 

451-1-2 

461+2 

471-1-2 

-^8 


49 


5|3 

52 


533 
54 


56A 
56B 

57 

58 

59 

60 

6IA 

6IB 

624 


63.A< 


9  (plain) 
8  (plain) 
8  (plain) 

7  (plain) 

7  (plain) 

6  (reinf .) 

6  (reinf.) 

6  (reinf.) 

5  (reinf.) 

(same  as  No.  45) 

5  (reinf.) 

(Same  as  No.  46) 

5  (reinf.) 
(Same  as  No.  47) 

6  (reinf.,  wire) 
6  (plain) 

5  (reinf.,  wire) 

5  (plain) 


5  (plain) 


5  (plain) 

(4-^"^  Cal.  chloride) 

5  (plain) 

(2i<^^  Cal.  chloride) 

5  (plain) 
(Cemite  cement) 

f  4  cone. 

I  4  stone  base 

4  (plain) 
(Cemite  cement) 


(Cal.  chloride  added) 
4  (Hyd.  lime  added) 


4  (plain) 


Cr.  limestone 
Cr.  limestone 
Cr.  limestone 


1:3:5 

1:2:31 

l:2:3i 


4    Cr.  limestone    1:3:5 


Cr.  limestone 
Cr.  limestone 
Cr.  limestone 

Cr.  limestone 
Cr.  limestone 
Cr.  limestone 
Cr.  limestone 
Cr.  limestone 
Cr.  limestone 

Cr.  hmestone 

Cr.  limestone 

Cr.  limestone 
Cr.  limestone 

Cr.  limestone 

Cr.  limestone 

Gravel 

Cr.  limest(jne 
Cr.  limestone 

Cr.  limeston*- 

Cr.  limestone 

Cr.  limestonf 

Cr.  limestone 
Cr.  limestone 
Cr.  limestone 

Cr.  limestone 


Gravel 

Cr.  limestone 


I:2:3J 
1:2:31 

I:2:3i 

l:2:3i 
1:2:3-1 
1:2:3J 
l:2:3i 
1:2:31 
1:2:31 

1:2:31 

1:2:3J 

1:2:3^ 
1:2:31 

I:2:3i 

l:2:3i 


l;2:31 
1:2:31 

1:2:31 

1:2:31 

1:2:31 

1:2:31 
1:2:31 
1:2:31 

1:2:31 


1:2:31 
1:2:31 


3  corner  failures. 
1  corner  failure. 


2  corner  failures. 
2  corner  failures. 


I  corner  crack;  not 
decisive. 


No  further  breaks. 


Break     in     surface 
only;  not  decisive. 


No  failures. 
No  failures. 
No  failures. 

No  failures. 
No  failures. 
No  failures. 
No  failures. 
No  failures. 
No  failures. 

No  failures. 

No  failures. 

No  failures. 
No  failures. 

No  failures. 

No   failures. 

|1  corner  failure. 


No  failures. 


1      corner     failure 
decisive. 


I      corner      faihirr 
(decisive.) 


No  failu 


12  add.  corner  fail- 
ures prog,  break- 
ing decisive. 

No  failures. 


II      corner     failure, 
decisive. 


No  failures. 


I  corner  failure. 


No  failures. 
No  faihire.**. 


I2  corner  failures, 
decisive;  max.  ca- 
pacity exceeded. 

1 1  corner  failures; 
approaching  limit. 

1  corner  failure, 
decisive;  I  interior 
surface  break, 

4    breaks,    not    di 
cisive. 


No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 

No  failures. 


2  corner  failures, 
decisive;  capacity 
reached  under  sec- 
ond test. 

1 1  corner  failure. 

Several  new  cracks, 
not  decisive. 

1 1  corner  failure, 
decisive;  failed  de- 
cisively. 

1  add.  corner  fail- 
ure; not  decisive 

3  add.  corner  fail- 
ures ;  considered 
failed  vmder  sec- 
ond test. 

1 2  corner  failures 
considered  failed 
decisively. 

2  corner  failures; 
reached  limit  un- 
der second  test. 

1 2  corner  failures, 
decisive;  consider- 
ed decisively  fail- 
ed. 

1 2     corner    failures 
decisive;      consid- 
ered     failed      de- 
cisively. 
No  failures. 
No  failures. 


Failed  thind  test. 
Failed  third  teat. 


2  add.  corner  fail- 
ures. 

1   add.  corner  fail- 
ures. 


2  short  cracks. 

3  shoit  cracks. 

3  cracks,  center  to 
edge. 
No  failure. 

1  corner  break. 

2  corner  failures. 
No  failures. 

I  short  crack. 
No  failures. 


No  failures. 


I     corner 

2  cracks. 
No  failures. 
Extension     of    old 

cracks. 
I     corner 

i  crack. 
4  add.  cracks. 

ed  fourth  teat. 


failure; 


failure; 
Fail- 


1 3  add.  cracks.  Con- 
sidered failed,  fifth 
test. 


2  add.  corner  fail- 
ures.    Failed 

fourth  test. 


No  failures.. 
No  failures. 


1  trnnsv.  crack. 
No  failure. 


Note  I.     Tr.  and  long,  dividing  planes  formed  by  strip.s  of  corT.g,aL  iron.        >-'"'^  f-  J;™^ 
Note  2.     Bar  reinf.  >  in.  placed  2  in.  from  top  and  6  m.  from  edges.  lun.  ccnun. 

Note  3.     Wire  mesh,  45  lb.  per  100  sq.ft. 


,  joint  full  lenetli  of  section:  !-in.  bars.  5  ft.  long,  and 
across  long,  joint;  J-in.  bars  6  in.  from  edges. 
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greater  damage  to  pavements  occurs  during  night 
traffic  when  the  pavement  edges  are  curled  away  from 
the  subgrade,  than  during  daytime  traffic. 

Following  the  fifth  run  the  load  now  being  applied 
is  8,000  lb.  on  each  rear  wheel  and  1,930  lb.  on  each 
front  wheel.  As  this  load  is  the  legal  limit  for  the 
State  of  Illinois  it  is  intended  to  make  10,000  applica- 
tions so  that  a  thorough  test  can  be  given  all  remaining 
sections  of  the  road. 

The  tests  are  being  conducted  by  the  Illinois  State 
Division  of  Highways,  Clifford  Older,  chief  engineer. 


Bridge  Abutment  Crumbles,  Wrecking  Span 

By  C.  S.  Stewart 

Milwaukee.  Wis. 

AFTER  standing  for  30  to  40  years,  the  north  abut- 
.ment  of  the  Humboldt  St.  bridge  across  the  Mil- 
waukee River  in  Milwaukee  collapsed  recently.  We  are 
accustomed  to  expect  that  such  masonry  structures  will 
remain  forever  without  attention  unless  wrecked  by 
flood,  storm,  or  accident,  but  this  abutment,  after  suc- 


ABUTMENT  FAILURE   NOT  DUE  TO  HIGH  WATER 
Upper  view,  looking  downstream  ;  at  right  is  the  abutment 
whose  face  wall  crumbled. 

Lower  view,   floor  stringers   of  fallen   span   forced   upward 
while  trusses  went  down  when  the  bearinpr  masonry  failed. 

cessfuUy  withstanding  many  seasons  of  ice  and  flood 
without  showing  signs  of  weakness,  quietly  crumbled 
dropping  the  end  of  the  bridge  truss   into  the   river. 

Cracks  were  first  seen  to  appear  late  in  April,  about 
two  weeks  before  the  collapse,  and  the  bridge  was 
immediately  closed.  Neither  at  the  time  of  the  failure 
nor  during  the  preceding  spring  months  was  the  water 
in  the  river  unusually  high.  It  is  possible  that  the 
failure  may  have  been  caused  by  a  bulging  of  the  wall 
due  to  freezing,  to  scouring  during  some  past  high 
water,  to  uneven  settling,  or  to  a  combination  of  all  of 
these  conditions. 

The  abutment  was  of  a  soft  grade  of  limestone  in 
use  in  this  locality  about  40  years  ago.  The  stone 
shows  the  effects  of  weathering.  The  truss,  except  for 
the  last  panel,  appears  to  have  suffered  little  damage. 


Fire  Pressure  a  Function  of  Fire  Rather 
Than  Water  Department 

THAT  the  duty  of  the  water-works  department 
should  stop  with  supplying  water  of  sufficient 
pressure  for  domestic  service  and  that  the  provision 
of  pressures  for  use  during  fire  should  be  the  function 
of  the  fire  department  by  means  of  fire  engines  is  con- 
tended by  Charles  R.  Henderson,  manager  of  the  Daven- 
port (la.)  Water  Co.,  in  the  Journal  of  the  American 
Water  Works  Association  for  July.  The  advent  of 
motor-driven  fire  apparatus  carrying  hose,  men  and  tools 
and  small  and  inexpensive  pumps  to  fires,  renders  quite 
unnecessary,  Mr.  Henderson  states,  "the  dangerous  and 
wasteful  practice  of  increasing  pressure  on  hundreds 
of  miles  of  water  mains,  every  time  there  is  an  alarm 
of  fire."  Mr.  Henderson  cites  the  bursting  of  half  of 
the  2-inch  lead  service  pipes  in  use  in  one  city  owing  to 
fire  pressure,  and  the  breaking  of  mains,  12  in.,  and 
over  in  diameter,  in  other  cities,  "virtually  putting  the 
water  department  out  of  business  until  such  mains  are 
shut  off,"  as  arguments  in  support  of  his  contention. 
He  also  cites  the  case  of  a  city  of  50,000  population 
entirely  without  water  for  nearly  an  hour  due  to  the 
shut  down  of  an  engine  following  a  change  in  the  ad- 
justment of  valves  to  effect  a  change  in  w-ater  pressure. 
Mr.  Henderson  maintains  that  a  pressure  of  60  lb. 
is  sufficient  for  domestic  pressure  for  all  but  very  high 
buildings  and  for  small  fires  requiring  only  one  or  two 
lines  of  huse. 

Statistics  collected  by  Mr.  Henderson  and  published 
in  tabular  form  in  the  Journal  show  that  the  water 
pressures  in  143  cities  and  having  a  population  of  more 
than  50,000  by  the  census  of  1920  ranged  for  domestic 
purposes  from  20  to  145  lb.  per  square  inch  in  com- 
mercial districts,  and  from  25  to  125  lb.  in  residential 
districts.  The  average  pressure  reported  was  68  lb.  in 
commercial  and  56  lb.  in  residential  districts.  Not 
over  25  per  cent  of  the  cities  in  the  list  increase  pres- 
sure at  times  of  fire.  Where  pressure  is  increased  the 
range  is  from  4  to  55  lb.  with  an  average  of  24  pounds. 
Already  the  Illinois  and  the  Iowa  sections  of  the 
American  Water  Works  Association,  and  the  Indiana 
Sanitary  and  Water  Supply  Association  have  adopted 
resolutions,  Mr.  Henderson  states,  "advocating  the  dis- 
continuance of  raising  pressure  during  fire."  Mr. 
Henderson  adds  that  "it  is  strange  that  such  a  reason- 
able and  apparently  necessary  reform  was  not  started 
sooner  " 


Highway  Work  in  Minnesota  During  1921 

Minnesota  highway  work  during  1921  benefited  3,393 
miles  of  main  routes,  while  patrol  and  maintenance  serv- 
ice was  given  on  6,855  miles  of  the  7,000-mile  system 
of  state  trunk  highways — all  exclusive  of  betterments 
on  the  secondary  or  so-called  farmer  roads.  Paving 
built  last  year  measured  109  miles,  compared  with  112 
laid  in  previous  years  combined;  and  765  miles  of 
grading  and  497  miles  of  gravel-surfacing  were  added 
to  the  respective  1.499  and  1,371  mile  total  listed  as 
graded  and  gravelled  when  the  state  took  over  the  trunk 
routes  for  improvement  and  perpetual  upkeep.  In  addi- 
tion, state  maintenance  forces  re-.shaped  1,137  miles  and 
re-surfaced  885  miles  on  the  trunk  system.  The  Minne- 
sota Highway  Department  last  year  planned  and  super- 
vised projects  representing  an  outlay  of  $19,321,238.60. 
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Maximum  Flood  Discharges  in  Hawaii 

By  J.  B.  LiPPiNCOTT 

Consulting  Engineer,  Los  Angeles,  Cal. 

IN  JANUARY,  1921,  the  Island  of  Oahu,  Hawaii,  waa 
visited  by  heavy  stoiins  which  resulted  in  excessive 
flood  flows  in  all  of  the  streams.  The  flood  undermined 
and  damaged  the  spillway  of  the  Waiawa  reservoir  of 
the  Waiawa  Water  Co.,  Ltd.,  which  delivers  irrigation 
water  to  sugar  plantations  on  the  western  side  of  the 
island.  The  dam  creating  the  reservoir  is  located  on  the 
Kaukonahua  stream  which  heads  in  the  Koolau  moun- 
tains at  El.  2,700  ft.  above  sea  level.  Water  backs  up 
two  forks  of  the  stream,  which  join  immediately  above 
the  dam,  4  and  6  miles  respectively.  In  connection  with 
an  investigation  of  the  damaged  spillway  and  prepara- 
tion of  plans  and  estimates  for  its  reconstruction  the 


situated  at  the  southern  end  of  the  island  and  for  which 
flood  measurements  are  recorded  in  the  table,  is  such  as 
to  produce  a  greater  concentration  of  runoff  at  its  gag- 
ing station  than  the  large  basin  of  the  Kaukonahua. 
Consequently,  one  would  not  be  justified  in  applying  tj 
the  Kaukonahua  the  large  runoff  per  square  mile  in- 
dicated from  these  smaller  fan-shaped  basins.  The  flood 
discharges  for  Jan.  16,  1921,  are  in  excess  of  any  actual 
records  in  the  files  of  the  Geological  Survey  where  the 
drainage  area  is  known.  For  a  larger  drainage  area  a 
flood  which  occurred  on  Jan.  16,  1920,  on  the  south  fork 
of  Wailua  stream  near  Lihue,  Kauai,  is  of  interest.  The 
peak  discharge  of  this  flood  was  estimated  at  45,000  sec- 
ft.  or  at  the  rate  of  30,000  m.g.d.  from  23  sq.miles. 

In  collaboration  with  Mr.  Stewart  the  author  has 
estimated  from  the  hydrographs  of  the  Geological  Sur- 
vey that  there  was  a  sustained  flow  for  a  period  of  11 


Stream 

East  Branch,  Manoa 
West  Branch,  Manoa 

Nuuanu 

Kaneohe 

Nuuanu. 

Wailua. . 

Kaukonahua 

Kaukonahua 

Kaukonahua 

Kaukonahua 

Kaukonahua 

Nuuanu 

Kaukonahua 

Kaukonahua 

Kaukonahua 

Kaukonahua 

Kaukonahua. .  . 

Kaukonahua 

Kaukonahua 

Kaukonahua 

•  Exclusive  of  2,000 


Place 


FLOOD  DISCHARGES  OF  HAWAIIAN  STREAMS 

Date  M.G.D.      See.-Ft.  Authority 


Honolulu Jan    16.  1921  2.000  3.090  Stewart 

Honolulu    Jan.   16,  1921  2,100  3.250  Stewart, 

Reservoir  4,  Honolulu .Ian.  16,  1921  1,100  1,700  .Stewart 

Oahu.  No.  side  of  Pali Jan.  16,  1921  7.100  11,000  .\u3tin 

Reservoir  4.  Honolulu Feb.  II,  1907  1,500  2,400  Schuyler 


Area 
Sq. Miles 
I  I 
10 
1.5 
5  3 
15 


South  Fork  near  Lihue,  Kauai.. 


Jan.  16.  1920         29,100        45,000     Stewart 


.23 


Right  Branch,  North  Fork.  Oahu  Jan.  16,  1921 

Leftbranch Jan.  16,  1921 

South  Fork    .Ian.  16,  1921 

Total  for  three  Forks Ian.  16,  1921 

Waiawa  Waste Jan.  16,  1921 

U  S  G.  S.  gage Jan.  16,  1921 

Left  Branch,  North  Fork Jan.  16,  1921 

Right  Branch.  North  Fork Jan.  16,  1921 

South  Fork      Jan.  16,  1921 

Upper  DamsSum Jan.  16,  1921 

Waiawa Dec.  24,  1920 

Waiawa Mar.  23,   1920 

Waiawa Feb.  10,  1908 

Waiawa Jan.  16,  1921 

*  sec.-ft.  stored  in  reservoir  during  1 2-hr.  rise. 


436 
807 

618 

1,860 
2.580 
2,150 
1.815 
937 
1,900 

4,660 

887 

860 

1.320 

3.860 


671 

1,250 

960 

2,881 
*  4,000 
3.334 
2,820 
1,450 
2.950 

7,220 
1.368 
1,325 
2,040 
•»  6,000 


U.  S.  G.  S. 
U.S.G.S. 
Est.  Stewart 

Est.  Stewart 

Wilson  and  J.B.L. 

J.B.L. 

U.S.G.S. 

U.S.G.S. 

Harrison 

J.  B.  L. 
J.  B.  L, 
J.  B.  L. 
J.  B.  L, 
J.  B.  L. 


4  5 

17.5 
17  5 
17  5 
17.5 


Sec. -Ft. 
per  .Sq. Mile 

2,810 

3,250 

1.132 

2.070 

1,600 

1,955 

559 

833 

94 

164  7 

228 

952 
1,880 
1,210 
1,640 

1,605 


Remarks 

Maximum 

Maximum 

Below  reservoir 

Circular  basin 

Rain  6.89  in.  in  24  hr 

No  storage  then 
Rating  curve — Basin 

L  2  width 
1 1    hr.   sustained   6ow 
1 1    hr.   sustained   flow 
1 1  hr.  sustained    flow 

1 1    hr.   sustained   flow- 
Max,  channel  n  =  0  0 1 4 
3  reservoirs  above 
Maximum 
Maximum 
Maximum 

Maximum 
Volumetric  rise 
Volumetric  rise 
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**  Inclusive  of  2,000  ±  sec.-ft.  stored  in  reservoir  during  1 2-hr.  rise. 


writer  made  studies  of  the  flood  flows  during  this  storm 
on  most  of  the  streams  on  the  Lsland  of  Oahu. 

The  Water  Resources  Branch  of  the  U.  S.  Geological 
Survey  has  maintained  gaging  stations  on  various 
streams  on  the  Island  of  Oahu  and  on  the  other  islands 
of  the  Hawaiian  group,  so  that  records  are  now  available 
on  some  of  the  streams  for  the  last  seven  years.  The 
engineers  in  charge  of  this  department  were  exceedingly 
helpful  and  courteous  in  placing  at  the  writer's  disposal 
all  of  these  records.  From  the  infomation  available  it 
is  found  that  the  storm  of  Jan.  16,  1921,  was  of  much 
greater  violence  than  that  of  any  previously  recorded  on 
the  Island  of  Oahu.  James  E.  Stewart,  district  engineer 
of  the  Geological  Survey,  has  furnished  the  data  for  the 
accompanying  table,  with  the  exception  of  the  measure- 
ments made  at  the  Waiawa  dam  and  on  the  south  fork 
of  the  Kaukonahua,  which  latter  were  furnished  by  Mr. 
Lairson  of  the  Constructing  Quartermaster's  Depart- 
ment of  the  U.  S.  Army. 

The  shape  of  a  drainage  basin  has  much  to  do  with 
the  volume  of  runoff  per  square  mile.  It  is  difficult  to 
draw  accurate  conclusions  as  to  the  probable  flood 
volumes  at  the  dam  from  floods  in  other  basins.  A  com- 
parison, however,  is  some  indication  as  to  whether  this 
flood  at  Waiawa  was  an  absolute  maximum  as  compared 
with  other  basins  similarly  situated.  A  map  of  the 
Island  of  Oahu  showing  streams  herein  mentioned  is 
contained  in  Water  Supply  Paper  No.  318,  Plate  XII. 

The  runoff  per  square  mile  from  small  drainage 
areas,  other  things  being  equal,  is  slightly  greater  than 
from  larger  ones.     The  drainage  basin  of  the  Manoa. 


hours  of  2,881  sec.-ft.  from  the  17*  sq.  miles  of  the 
Kaukonahua  drainage  basin  on  Jan.  16,  1921.  It  has 
also  been  estimated  that  the  maximum  aggregate  flood 
waves  from  the  4}  sq.  miles  at  the  head  of  the  Kaukona- 
hua amounted  to  7,220  .sec.-ft.  or  a  rate  of  4,640  m.g.d. 
The  following  details  on  this  flood  are  of  interest: 


E,  Branch  of  Manoa. . 
W.  Branch  of  Manoa. 


Total 

KArh'ON.Mir.\: 

lliglit  branch,  north  fork 
Leit  branch,  north  fork 
Mo  jth  fork     , 

JTotal   . 


Soo-Ft. 

Mil™ 

Scc.-l't. 

Sq.  Mile 

1    1 
1    0 

3,090 
3,250 

2.810 
3,250 

2.1 

6,340 

3,060 

1    2 
1    5 
1  .8 

1,450 
2,820 
2,950 

1.210 
1,880 
1,640 

4  5 


7,220 


1.605 


Statements  by  old  residents  indicate  that  the  flood  in 
Manoa  valley  on  Jan.  16,  1921,  was  larger  than  any  in 
the  last  40  or  50  years.  It  is  uncertain  however,  how 
close  the  crest  of  this  flood  was  to  the  absolute  maxi- 
mum. The  rainfall  at  certain  points  in  the  Koolau 
mountains  during  the  night  of  Jan.  15  and  16  exceeded 
12  in.,  for  one  12-in.  gauge  overflowed.  Probably  the 
rainfall  did  not  exceed  20  in.,  however,  for  othei-wise  the 
amount  of  water  in  the  monthly  precipitation  cans  would 
have  been  greater.  At  Itonomu  (E\.  1,200  ft.),  Island 
of  Hawaii,  there  was  a  rainfall  of  31.95  in.  Feb.  20,  and 
11.84  in.  Feb.  21,  1918.  At  Hana,  Island  of  Maui,  there 
was  28.2  in.  April  27,  1915,  and  it  is  said  that  24  in.  of 
this  amount  fell  within  three  or  four  hours.  These  two 
records  would  indicate  that  greater  floods  than  that  of 
Jan.  16,  :]921,  may  be  expected  in  the  islands. 
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Car  Icing  Station  for  the  Belt 
Railway  of  Chicago 

Refrigerator  Cars  at  Transfer  Yard  Supplied  With 

Cake  or  Crushed  Ice — Conveyors,  Carts 

and  Portable  Chutes 

FOR  the  icing  of  through  refrigerator  cars  in  transfer 
between  trunk  lines  the  Belt  Railway  Company  of 
Chicago  has  established  at  its  great  freight  yard  at 
Clearing,  111.,  an  icing  plant  designed  to  produce  an 
average  of  300  tons  of  cake  ice  per  day,  or  sufficient 
to  supply  approximately  300  cars  daily.  This  plant, 
which  has  been  laid  out  to  provide  for  future  expan- 
sion, includes  equipment  for  handling  also  crushed  ice 
and  salt.  Cake  ice  in  400-lb.  blocks  is  used  in  cars 
cariying  fruit,  vegetables  and  certain  other  perishable 
products. 


Ice  Mamifactiiring  Plant — A  steel-frame  building 
with  brick  walls  and  plank  roof  covered  with  tar  and 
gravel  contains  the  engine  and  compressor  room  75  x 
65  ft.,  tank  or  ice-making  room  110  x  97A  ft.  and  ice 
storage  room  100  x  97^  ft.,  as  shown  in  Fig.  2.  The 
tank  room  has  three  bays  32 i  ft.  wide  and  the 
greater  part  of  its  length  is  occupied  by  the  tanks  in 
which  the  cans  of  water  are  placed  to  be  frozen  into 
400-lb.  blocks  by  the  brine  system.  Each  bay  has  a 
2-ton  overhead  electric  crane  to  handle  the  cans. 

In  the  delivery  end  of  each  bay  there  is  a  tank  of 
hot  water  into  which  the  crane  dips  the  can  in  order 
to  release  the  ice  block.  When  the  can  is  lifted  out 
the  crane  carries  it  forwai-d  a  little  distance  until 
the  lower  end  engages  a  stop  and  the  further  move- 
ment of  the  crane  tips  the  can  over,  discharging  the 
ice  into  an  inclined  chute  leading  to  the  storage  room 
floor.  When  the  empty  can  is  restored  to  its  ver- 
tical position   it  stands   under  a  pipe   by   which    it   is 


Tank  Room 


Sec+ional     Elevation 
FIGS.  1-2.     C.\R  ICI.XG  STATION  A.ND  ICE  M.\KIXG.  STORING   .\ND   CRUSHING    PLANT;    BELT   R.MLWAY   OF  CHICAGO 


Crushed  ice  mixed  with  salt  is  used  in  cars  carrying 
meat  products. 

Icing  stations  on  trunk  lines  are  arranged  frequently 
for  serving  solid  trains  of  refrigerator  cars.  At  the 
Clearing  yard,  however,  cars  coming  in  from  various 
trunk  lines  are  classified  and  sorted  for  forwarding 
over  other  lines.  Under  these  operating  conditions,  re- 
frigerator cars  collected  in  the  eastbound  and  westbound 
receiving  and  classification  yards  are  taken  to  the  icing 
plant  and  thence  to  the  departure  yards  to  be  made 
up  in  trains  for  the  various  roads.  The  plant  com- 
prises an  ice  manufacturing  plant  with  storage  room, 
an  elevated  platform  between  two  tracks  for  delivering 
ice  to  the  cars  through  the  roof  hatches,  and  a  stub 
track  with  platform  for  loading  box  cars  with  ice  in 
bulk  for  shipment.  From  this  latter  platform  ice  may 
be  delivered  also  to  wagons  for  local  distribution.  The 
general  layout  is  shown  in  Fig.  1. 


filled  with  water.  The  crane  then  carries  it  back  and 
lowers  it  into  the  tank  for  freezing.  Water  for  ice 
making  is  obtained  from  the  Chicago  city  mains  but 
is  treated  in  a  water-softening  plant. 

A  12-in.  cork  lining  for  the  brick  walls  of  the  tank 
room  is  carried  up  to  the  tops  of  the  tanks.  In  the 
storage  room,  the  walls  have  a  6-in.  cork  lining  and 
the  i-in.  plank  roof  is  covered  with  6  in.  of  cork  board 
over  which  is  placed  the  composition  roofing.  The  floor 
of  the  tank  room  has  a  6-in.  concrete  slab  on  3  ft.  of 
cinders,  and  that  of  the  storage  room  has  2-in.  oak 
plank  on  4  X  4-in.  sleepers  spaced  12  in.  apart  in  a 
3-ft.  cinder  fill. 

A  vestibule  or  air  lock  with  double  doors  forms  the 
main  entrance  to  the  storage  room,  the  average  tem- 
perature in  which  is  about  26  deg.  F.  Men  in  this  room 
stack  the  ice  cakes  or  deliver  them  to  the  conveyors. 
The  storage  capacity  is  2.000  tons.     Openings  for  the 
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ice  conveyors  are  fitted  with  vertical  swinging  doors 
which  are  raised  by  the  ice  calces  as  the  conveyors 
carry  them  through  the  opening.  Above  this  room  is  an 
upper  floor  66  x  51-ft.  for  the  ice  crushing  plant,  with 
an  air  space  of  about  6  ft.  between  the  storage  room 
roof  and  the  upper  floor. 

Icing  Platforms — For  delivering  ice  to  the  cars  there 
is  a  double-deck  platform  located  between  two  tracks 
spaced  30  ft.  c.  to  c.  It  is  400  ft.  long  to  accommodate 
10  cars  on  each  track,  but  the  layout  will  permit  of 
increasing  the  length  to  1,000  ft.  for  25  cars  on  each 
track.  The  lower  deck  is  a  little  above  the  level  of 
the  car  roofs  and  on  this  the  ice  cakes  delivered  by  a 
conveyor  are  handled  by  tongs,  being  slid  over  skids 
to  the  car  hatches.  On  the  upper  deck  crushed  ice 
is  handled  in  wheeled  carts  or  tubs.  The  ice  shipping 
platform  along  the  stub  track  is  at  the  level  of  the  car 
floors.  It  is  11  ft.  wide  and  253  ft.  long,  accommodating 
six  cars. 

The  double-deck  icing  platform  is  a  frame  trestle  on 
concrete  pedestals  and  has  spans  of  151  ft.  with  decks 
17  ft.  wide,  as  shown  in  Fig.  3.  The  posts  are  notched 
for  twin  transverse  caps  at  the  lower  deck  and  for  twin 
longitudinal  stringers  at  the  upper  deck.  The  two 
decks  have  longitudinal  and  transverse  joists  respec- 
tively, with  2  X  8-in.  floor  planking.  Every  fourth  span 
has  longitudinal  diagonal  bracing  to  form  a  tower. 
Curbs  or  wheel  guards  on  the  upper  deck  are  of  special 
construction  to  carry  portable  spouts  for  the  crushed  ice. 
The  curb  is  a  3  x  4-in.  timber  bolted  through  the  floor 
and  covered  by  a  steel  strap  fastened  with  screws.  On 
the  inner  face  is  spiked  a  2  x  2-in.  angle  with  hori- 
zontal leg  outstanding  to  form  a  shelf  or  rib. 

Ice  Conveyors — In  the  floor  of  the  storage  room  are 
two  motor-driven  conveyors,  each  consisting  of  a  single 
chain  running  on  a  maple  plank  in  a  shallow  trough 
formed  by  two  oak  stringers  on  which  the  ice  cake.s 
slide.  The  flights  are  spaced  10  ft.  apart  and  at  a 
chain  speed  of  120  ft.  per  minute  each  conveyor  can 
deliver  twelve  cakes  per  minute.  One  conveyor  extends 
through  a  doorway  and  along  the  floor  of  the  platform 
for  shipping  ice  in  cars.  The  other  delivers  the  ice 
blocks  by  a  curved  chute  to  the  lower  end  of  an  inclined 
conveyor  at  right  angles  to  the  first  one  and  e.xtending 
across  the  outside  of    the  building. 


This  inclined  elevator  has  a  slope  of  about  1  on  3 
for  a  length  of  65  ft.  and  then  a  horizontal  stretch  of 
25  ft.  across  the  track  to  the  upper  deck  of  the  icing 
platform.  Changes  of  grade  are  made  by  vertical 
curves  of  about  22-ft.  radius.  From  the  upper  end 
of  the  incline  the  cakes  make  a  right-angle  turn  by 
means  of  a  horizontal  curved  chute  which  delivers  them 
to  a  descending  incline  leading  to  the  lower  deck. 
Both  the  ascending  and  descending  conveyors  are  of 
the  same  type  and  inclination  and  are  driven  by  the 
same  motor. 

A  third  chain  conveyor  of  the  same  type  and  running 
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FIG.    1.      PORTABLE    SPOUT    FOR    DELIVERING 

CRUSHED  lOE  TO  CARS 
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at  the  same  speed  but  driven  by  a  separate  motoi  ex- 
tends along  the  lower  deck  of  the  icing  platform. 
From  this  the  men  pull  the  cakes  with  tongs  and  slide 
them  over  skids  to  the  roofs  of  the  cars.  At  some 
icing  stations  the  descent  to  the  platform  is  made  by 
inclined  or  spiral  chutes,  but  for  this  plant  the  gravity 
movement  of  the  cakes  was  considered  likely  to  result 
in  some  loss  by  breakage.  With  the  descending  or  re- 
tarding conveyor  the  blocks  are  lowered  steadily  and 
uniformly  and  cannot  run  away. 

Handling  Crushed  Ice  and  Salt— From  the  head  of 
the  inclined  conveyor,  ice  cakes  may  be  diverted 
through  a  chute  and  delivered  to  a  toothed-cylinder 
crusher  on  the  second  floor.  Another  inclined  conveyor 
receives  the  crushed  ice  and  carries  it  up  to  a  bin  of 
4  cu.yd.  capacity.  This  conveyor  consists  of  maple 
flights  8  X  24-in.,  3  ft.  apart,  carried  by  roller  chains 
lid'ng  on  the  sides  of  a  trough.  At  a  speed  of  100  ft. 
per  minute  it  can  handle  50  tons  per  hour,  while  the 
crusher  capacity  !.•  40  tons  per  hour.  From  the  bin 
the  crushed  ice  is  discharged  into  steel  wheeled  carts 
or  tubs  of  900-lb.  capacity  by  means  of  spouts  fitted 
with  radial  counterbalanced  hand-operated  gates. 

Traveling  spouts,  Fig.  4,  deliver  the  crushed  ice  to 
the  car  hatches,  the  carts  dumping  -into  these  spouts. 
Each  spout  is  a  12Win.  galvanized  pipe  with  a  hopper 
top,  and  its  upper  end  is  hinged  to  a  frame  so  that 
the  spout  can  be  swung  in  a  vertical  plane  at  right 
angles  to  the  platform.  A  counterweighted  arm  is  at- 
tached to  the  hopper.  The  frame  is  mounted  on  two 
grooved  rollers  which  ride  on  the  curb  described  above. 

Coarse  salt  delivered  in  cars  is  elevated  to  a  wooden 
storage  bin  by  a  vertical  conveyor  consisting  of  buckets 
attached  to  an  endless  belt.  To  resist  the  corrosive 
action  of  the  salt  the  buckets  are  of  malleable  iron 
treated  by  the  sherardising  process.  Spouts  and  gates 
similar  to  those  on  the  crushed  ice  bin  deliver  the  salt 
to  wheeled  carts  which  convey  it  to  salt  boxes  placed 
on  each  side  of  the  platform  at  every  third  bent.  From 
these  boxes  the  salt  is  shoveled  into  the  car  bunkers. 

This  car  icing  station  was  designed  and  built  under 
the  direction  of  F.  E.  Morrow,  chief  engineer  of  the 
Belt  Railway  of  Chicago.  The  ice  manufacturing  plant 
was  constructed  and  will  be  operated  by  the  Railways 
Ice  Co.,  Chicago.  The  buildings  were  designed  by 
S.  Scott  Joy,  architect.  Ice  making  machinery  was 
supplied  by  the  Vilter  Mfg.  Co.,  Milwaukee,  Wis.,  and 
the  conveyor  equipment,  including  portable  spouts,  by 
the  Gifford-Wood  Co.,  Hudson,  N.  Y. 


Flood  Emergency  Met  by  Federal-Aid  Road 

A  federal-aid  road  has  just  been  completed  in  Arkan- 
sas which,  according  to  the  U.  S.  Bureau  of  Public 
Roads,  has  already  saved  millions  of  dollars  to  the  com- 
munity in  which  it  is  built.  Recently  during  high  water 
in  the  Mississippi  word  came  to  Helena,  Ark.,  that  the 
levee  at  Old  Town,  17  miles  away,  was  about  to  break. 
The  situation  was  critical.  A  few  hours'  delay  and  thou- 
sands of  acres  of  rich  farming  land  would  be  flooded  and 
possibly  many  lives  lost.  Helena  was  the  only  source  of 
aid  and  many  men  with  tools  and  material  were  needed. 
Every  available  motor  vehicle  was  pressed  into  service 
and  over  600  men,  properly  equipped  for  the  work,  were 
in  a  short  time  speeding  over  the  new  road  to  save  the 
levee.  They  arrived  in  the  nick  of  time  and  by  almost 
superhuman  effort  dammed  the  rising  waters. 


Excess  Dose,  Thickeners  and  Carbonation 
at  Water  Treatment  Plant 

EXCESS  treatment  with  lime,  soda  ash  and  alum 
combined.  Dorr  thickeners,  sedimentation,  carbon- 
ation and  rapid  filtration  are  to  be  practiced  at  the 
new  6-m.g.d.  water  softening  &nd  filtration  plant  at 
Newark,  Ohio,  contract  for  which  has  recently  been  let. 
The  plant  was  designed  by  Charles  P.  Hoover,  chemist- 
in-charge  of  water  purification,  Columbus,  Ohio,  as- 
sisted by  Arthur  R.  Holbrook.  The  excess-chemical 
treatment  is  an  extension  of  the  excess-lime  method  of 
water  disinfection  described  in  Chapter  V  of  Dr.  (now 
Sir)  Alexander  Houston's  "Studies  in  Water  Supply," 
published  in  1913,  discussed  by  Charles  P.  Hoover  and 
Russell  D.  Scott  under  the  title  "The  Use  of  Lime  in 
Water  Purification"  in  Engineering  News  of  Sept.  17, 
1914,  p.  586. 

The  excess  treatment  is  obtained  by  overdosing  a 
portion  of  the  supply  and  subsequently  mixing  it  with 
a  larger  and  undosed  part  of  the  supply.  Over- 
treatment  gives  the  effect  of  mass  action,  resulting  in 
the  formation  of  large  floes  and  crystalline  precipitates 
which  are  less  soluble  than  colloidal  precipitates  formed 
when  the  treatment  is  not  so  complete  and  in  conse- 
quence the  water  is  not  so  soft. 

At  Newark  25  per  cent  of  the  water  to  be  treated 
will  be  dosed  with  the  lime,  soda  ash  and  alum  in  a 
tank  having  a  5-min.  detention  period  during  which 
the  water  will  be  vigorously  agitated.  This  25-per 
cent  portion  will  then  be  commingled  with  the  75-per 
cent  portion  in  a  baffled  mixing  tank  through  which 
the  water  will  pass  with  a  carrying  velocity  of  0.4  ft. 
per  second,  the  detention  period  being  60  minutes.  The 
entire  volume  of  water  will  be  passed  from  the  mixing 
tank  to  concentrating  tanks  equipped  with  Dorr  thick- 
eners where  the  water  will  remain  for  a  nominal  period 
of  22  min.  The  sludge  gathered  by  the  thickeners  will 
be  removed  continuously  so  as  to  lessen  the  noticeable 
pollution  of  its  discharge  into  the  small  stream  that 
receives  it.  The  extraction  of  as  much  as  possible  of 
the  precipitate  or  sludge  in  the  thickeners  before  the 
water  passes  to  the  settling'  basins  will  lessen  the 
accumulation  of  sludge  at  the  entrance  end  of  the 
basins  and  thus  make  the  basins  utilizable  to  their  full 
capacity  all  the  time. 

After  a  period  of  detention  of  eight  hours  in  the 
settling  basins  the  water  will  pass  to  a  cai-bonation  gal- 
lery located  between  the  basins  and  the  filters.  This 
gallery  will  be  a  rectangular  covered  concrete  tank,  15 
by  20  ft.  in  plan  by  6  ft.  deep,  provided  with  a  false 
bottom  of  filtros  plates.  The  CO,  (produced  by  burn- 
ing coke)  combined  with  compressed  air  at  the  rate 
of  8  to  10  per  cent  of  CO.,  to  92  to  90  per  cent  of  air, 
will  be  forced  through  the  filtros  plates  and  absorbed 
by  the  water.  Carbonation  is  for  the  purpose  of  pre- 
venting after-deposits  of  lime  by  making  any  residual 
colloidal  lime  soluble. 

It  is  proposed  to  make  some  experiments  on  the 
eflSciency  of  returning  some  of  the  sludge  from  the 
thickener  to  the  large  mixing  tanks  where  the  over- 
dosed water  is  mixed  with  that  to  which  chemicals 
have  not  been  added,  or  to  the  smaller  dosing  and  agi- 
tating tank.  These  experiments  will  be  in  the  nature 
of  a  continuation  of  some  carried  out  at  Grand  Rapids, 
Mich.,  by  W.  A.  Sperry. 

Quicklime    will    be   used    instead    of    hydrated    lime. 
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It  will  be  unloaded  from  the  cars  by  a  power  shovel, 
elevated  to  bins  and  applied  to  the  water  by  grav- 
ity through  weighing  and  chemical-feed  regulators. 
While  a  plant  to  handle  quicklime  costs  more  than  one 
for  hydrated  lime,  the  designers  hold  that  the  savings 
in  operation  effected  in  a  plant  of  this  size  justifies 
the  additional  first  cost,  estimated  at  10  per  cent. 
Quicklime  available  at  Newark,  Ohio,  averages  90  per 
cent  water  soluble  CaO  while  the  hydrate  averages  65 
per  cent.  The  average  current  price  for  hydrated  lime 
paid  by  Ohio  water-works  plants  is  0.65c.  per  pound 
while  quicklime  costs  the  Columbus  plant  0.55c.  On 
the  basis  of  the  CaO  content,  hydrated  lime  having  the 
equivalent  amount  of  CaO  in  1  lb.  of  quicklime  costs 
0.91    cents. 


Delaware  River  Sewage  Treatment  Zones 
Fixed  by  Facing  States 

A  JOINT  uniform  policy  as  to  the  required  degree  of 
treatment  of  sewage  discharged  into  the  Delaware 
River  along  that  portion  of  the  stream  that  divides 
New  Jersey  and  Pennsylvania  has  been  agreed  upon  by 
the  departments  of  health  of  the  two  states  after  con- 
ferences between  the  engineers  of  the  two  departments. 
Under  this  agreement  the  river  is  divided  into  three 
sections  or  zones  and  the  general  treatment  of  sewage 
in  each  zone  prescribed.  In  the  upper  zone  a  clarified 
and  oxidized  effluent  is  required;  in  the  middle  zone, 
removal  of  settleable  matters  by  efficient  sedimenta- 
tion, with  further  treatment  to  safeguard  public  water 
supplies  where  needed ;  in  the  lower  or  tidal  zone,  sedi- 
mentation and  deep  submerged  outlets  are  required, 
with  further  treatment  if  needed ;  to  protect  public 
water  supplies. 

The  agreement  is  attested  by  Edwin  Martin,  commis- 
sioner of  health  of  Pennsylvania,  and  by  J.  C.  Price, 
director  of  health  of  New  Jersey,  as  having  been  adopted 
by  the  respective  departments  on  July  7  and  13.  C.  A. 
Emerson,  Jr.,  is  chief  engineer  and  W.  L.  Stevenson 
is  assistant  chief  engineer  of  the  Engineering  Division 
of  the  Pennsylvania  Department  of  Health,  and  H.  P. 
Croft  is  chief  of  the  Bureau  of  Engineering  of  the  New 
Jersey  Department  of  Health. 

The  agreement  in  full  is  as  follows: 

1.  Sewage  discharged  into  the  Delaware  River  from  the 
northern  limits  of  the  states  of  Pennsylvania  and  New 
Jersey  to  a  line  above  the  City  of  Easton  and  the  Town  of 
Phillipsburg  shall  be  treated  to  such  an  extent  as  to  produce 
a  clarified  and  oxidized  effluent;  and  also,  that  so  far  as 
legally  possible,  the  State  Department  of  Health  will  pre- 
vent the  discharge  of  untreated  industrial  wastes  into  this 
portion  of  the  river. 

2.  Sewage  discharged  into  the  Delaware  River  from  a 
line  above  the  City  of  Easton  and  the  Town  of  Phillipsburg 
to  a  line  above  the  Borough  of  Morrisville  and  the  City  of 
Trenton  shall  be  treated  to  such  an  extent  as  to  effect  the 
removal  of  settleable  matter  by  means  of  efficient  sedimen- 
tation; provided,  however,  that  in  cases  where  such  settled 
sewage  may  be  discharged  into  this  portion  of  the  river 
that  it  may  prejudicially  affect  a  water  .supply,  the  effluent 
shall  be  further  treated  to  adequately  safeguard  the  puri- 
fied water  supply  obtained  from  the  river;  and  further  pro- 
vided, that  when  plans  for  sewage  treatment  works  are  ap- 
proved, where  the  sedimentation  of  sewage  is  the  only  treat- 
ment required  under  this  policy,  the  approval  shall  be  sub- 
ject to  the  condition  that  means  for  the  further  purification 
of  the  tank  eflluent  shall  be  installed  when  deemed  neces- 


sary by  the  State  Department  of  Health;  and  also,  that  so 
far  as  legally  possible,  the  State  Department  of  Health 
will  restrict  the  discharge  of  untreated  industrial  wastes 
which  might  be  a  menace  to  public  health  or  create  a  nui- 
sance to  either  sight  or  smell. 

3.  Sewage  discharged  into  the  tidal  portion  of  the  Dela- 
ware River,  from  and  including  Morrisville  and  Trenton 
and  to  and  including  Philadelphia  and  Camden,  shall  be 
treated  by  means  of  sedimentation  and  the  effluent  dis- 
charged through  submerged  outlets  into  deep  water  in  the 
Delaware  River;  provided,  however,  that  in  cases  where 
such  settled  sewage  is  or  would  be  discharged  into  the  said 
tidal  portion  of  the  Delaware  River  at  such  a  distance  above 
or  below  a  water-works  intake  that  it  may  prejudicially 
affect  such  water  supply,  the  effluent  shall  ..be  further 
treated  to  adequately  safeguard  the  purified  water  supply 
obtained  from  the  river;  and  further  provided,  that  when 
plans  for  sewage  treatment  works  are  approved,  where  sedi- 
mentation of  sewage  is  the  only  treatment  required  under 
this  policy,  the  approval  shall  be  subject  to  the  condition 
that  means  for  the  further  purification  of  the  tank  effluent 
shall  be  installed  when  deemed  necessary  by  the  State  De- 
partment of  Health. 

3-A.  From  data  now  available  it  is  considered  that  the 
discharge  of  only  settled  sewage  into  the  aforesaid  tidal 
portion  of  the  Delaware  River  within  two  miles  of  a  water- 
works intake  of  an  efficient  filtration  "plant  may  prejudicially 
affect   such   water   supply. 

4.  In  case  the  said  point  of  sewage  discharge  is  from  one 
State  and  the  said  water-works  intake  is  in  the  other  State, 
so  that  the  sewage  effiuent  while  discharged  within  the 
aforesaid  two  miles  would  have  to  cross  the  river  to  reach 
the  water  intake,  then  before  a  decision  is  reached  by  the 
State  Department  of  Health  having  jurisdiction  over  the 
discharge  of  sewage,  the  case  shall  be  taken  up  with  the 
other  State  Department  of  Health  for  a  careful  determina- 
tion of  the  probability  of  the  discharge  of  only  settled 
sewage  prejudicially  affecting  the  water  supply. 


India  Needs  Special  Pumps  for  Irrigation 

The  Indian  correspondent  of  The  Engineer,  London, 
reports  a  considerable  problem  in  providing  suitable 
pumps  driven  by  oil,  gas,  or  steam  engines  for  irriga- 
tion purposes.  Although  many  plants  are  operating 
successfully  in  capacities  ranging  from  6,000  gal.  per 
hour  upwards,  the  design  of  suitable  power  pumping 
plants  which  can  compete  with  animal  power  in  han- 
dling small  quantities  presents  considerable  diflficulty. 
Owing  to  the  small  available  capital,  first  cost  must  be 
very  low,  while,  because  of  the  lack  of  knowledge  of 
machinery  on  the  part  of  cultivators,  simplicity  and 
reliability  of  both  pump  and  engine  are  essential.  The 
following  points  have  been  emphasized.  The  standard 
kerosene  oil  engine  has  done  very  well,  but  kerosene 
has  become  so  expensive  that  cheaper  fuel  is  sought. 
Liquid  fuel,  though  advanced  in  price,  does  well  in 
larger  oil  engines  but  it  is  doubtful  if  it  is  as  yet  sat- 
isfactory in  engines  of  2,  3,  or  4  brake  horsepower. 
Suction  gas  engines  working  with  charcoal  may  be  the 
solution  for  small  plants.  Blow  lamps  for  starting 
give  much  trouble  under  rough  use  and  something 
stronger  than  the  usual  pattern  is  needed.  Small  lubric- 
ating pipes  and  glass  lubricators  soon  give  out.  Movinu 
parts  should  be  incased  to  protect  them  from  dust  and 
magnetos  should  be  in  watei^roof  cases.  Ordinal")- 
types  of  reciprocating  pumps  are  not  satisfactory,  as 
there  are  too  many  small  parts.  Glands,  cup-leathers 
and  leather-face  are  rarely  treated  properly  b.\- 
unskilled  natives.  Strength,  simplicity  and  cheapness 
are  essential. 
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Concrete  Road  Reinforced  with 
Job-Assembled  Mats 

Shop  Cut  and  Bent  Bars  and  Ties  Received  in 

Bundles  and  Assembled  on  the  Job  Into 

Rigid  Reinforcing  Mats 

REINFORCING  mats  a.ssembled  on  the  job  from  shop 
.  fabricated  members  have  been  adopted  for  a 
special  20-ft.  concrete  road  in  New  Castle  County,  Dela- 
ware. A  section  of  the  roadway  and  pavement  is 
shown  by  Fig.  1  The  slab  is  separated  at  the  middle 
by  a  construction  joint,  but  transverse  joints  are  made 
only  at  the  end  of  a  day's  run,  or  where  for  some  other 
reason  a  stop  is  required  in  the  continuity  of  the  slab. 
As  indicated  by  Fig.  2,  dowels  are  employed  at  these 
transverse  joints.  No  metal  whatever  spans  the 
longitudinal  joint. 

Each  side  slab  is  reinforced  by  mats  llh  ft.  long 
and  9  ft.  8  in.  wide  with  members  arranged  as  shown 
by  Fig.  2.     Each  mat  weighs  85  lb.,  or  about  0.81  lb. 


Concreting  when  commenced  must  be  carried  on  continu- 
ously until  the  section  is  completed. 

Where  a  transverse  joint  is  made  in  the  road  at  the  end 
of  a  unit  of  reinforcement,  an  additional  transverse  rein- 
forcing bar  shall  be  tied  to  the  longitudinal  bars,  one  inch 
from  the  end  of  the  unit. 

A  variation  of  J  in.  over  or  under  the  specified  length  of 
bar  will  be  permitted. 

This  road  section  was  designed  by  the  engineering 
department  of  the  Delaware  State  Highway  Depart- 
ment. 
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FIG.  2.     DET.\1LS  OF  REINFORCING  MATS 

per  square  foot.  Materials  and  construction  are 
specified  as  follows : 

Accuracy  of  bending  is  essential,  therefore,  only  machine 
bent  bars  will  be  acceptable  where  bent  bars  are  required. 
Hooks  on  the  hook  bars  and  bends  on  the  trussed  bars 
must  be  true  and  lie  in  the  same  plane. 

All  steel  must  be  wired  securely  in  bundles,  each  type  by 
itself,  in  order  to  prevent  damage  in  transit  and  facilitate 
its  selection  for  construction. 

This  steel  is  then  to  be  fabricated  into  units  in  an 
assembly  frame,  or  by  any  other  method  meeting  the 
approval  of  the  engineer. 

The  units  are  to  be  tied  togrether,  at  the  points  indicated 
on  the  plan,  in  the  assembly  frame  by  the  use  of  bar  ties. 
The  ties  must  be  made  of  spring  steel  wire,  and  have  a 
powerful  spring  grip  which  will  yield  to  permit  the  rotation 
of  the  bar,  but  will  not  loose  their  grip  or  permit  either 
bar  to  slip  under  ordinaiy  usage.  Soft  tying  wire  will 
not  be  permitted. 

Reinforcing  units  shall  be  placed  directly  on  the  subgrade, 
lapping  the  longitudinal  bars  with  those  of  the  preceding 
section,  and  securely  tied  together  as  showni  on  the  plan. 


Water-Works  and  Filtration  Plant 
for  Dairen,  Manchuria 

THE  first  rapid-sand  filter  plant  in  the  Far  East  has 
recently  been  put  in  operation  at  Dairen,  Manchuria, 
the  Japanese  name  for  Dalny.  It  was  designed  by  the 
Pittsburgh  Filter  &  Engineering  Co.,  but  erected  by 
Dr.  Kuratsuka  without  supervision  or  assistance  other 
than  the  drawings,  after  he  had  made  an  extensive 
inspection    trip    to    the    United    States    and    European 

cities.  He  describes  the 
Dairen  system  and  the 
filters  in  a  recent  ai-ticle 
in  The  Light  of  Man- 
churia, from  which  the 
following  notes  are  taken : 

The  city  has  grown  from 
18,872  in  1906  to  186,64.5  in 
1920.  The  per  capita  consumption  is  based  on  34  gal. 
daily  for  whites  and  Japanese  and  7.5  gal.  daily  for  Chinese. 

The  principal  source  of  supply  is  the  1,300-m.g.  Wang- 
ehiatien  reservoir,  Hi  miles  northwest  of  the  city  and  7 
miles  from  the  Shahokou  filter  plant  and  pumping  station. 
The  dam  is  a  gi-avity-section  rubble-concrete  arch  struc- 
ture 707  ft.  long  and  96  ft.  high,  abutting  at  both  ends  on 
solid  rock.  The  width  at  the  top  is  11.5  ft.  and  at  the 
bottom  67.4  ft.  Because  of  the  great  variation  in  tem- 
perature, 30  deg.  C.  to  15  deg.  below  zero  C,  contraction 
joints  were  placed  at  intei-\-als  of  90  ft.  The  contact  sur- 
faces have  a  thin  coat  of  asphalt  and  two  copper  strips  are 
inserted  across  each  joint  along  the  longitudinal  axis  of 
the  dam  to  cut  off  leakage.  For  40.5  ft.  down  from  the  top, 
granite  blocks  1.2  ft.  square  and  2.5  ft.  thick  are  placed  in 
the  upstream  face  to  provide  against  the  freezing  action 
of  the  water. 

At  Shahokou  the  Russians  had  sunk  in  the  Malan  River 
bed  eight  wells  20  ft.  deep  and  20  ft.  in  diameter.  Only 
four  were  found  in  ser\nceable  conditon  by  the  Japanese. 
A  blind  dam  1,680  ft.  long  and  8  to  30  ft.  deep  had  been 
constructed  across  the  gravel  river  bed  to  intercept  and  raise 
the  underground  flow  so  that  it  would  fill  the  wells. 

On  the  way  to  the  settling  basin  ahead  of  the  filters 
water  from  all  sources  is  aerated  nine  times.  The  principal 
aerator  consists  of  20-in.  iron  pipes,  39.5  ft.  in  height, 
standing  erect  in  a  well  of  elliptical  shape.  42  ft.  in  major 
diameter  and  12  ft.  in  minor  diameter,  built  at  the  entrance 
to  the  settling  reservoir,  with  a  depth  of  24  ft.  The  upper 
17i  ft.  of  these  two  pipes  stand  out  of  the  water.  Three 
circular  shaped  thin  flat  blocks,  made  of  reinforced  con- 
crete and  ranging  in  diameter  from  4  ft.  to  6  ft.,  are  fitted 
to  the  pipes  at  an  interval  of  5  ft.  The  uppermost  block 
has  J-in.  holes  spaced  1  in.  apart  so  as  to  break  the  water 
falling  on  the  blocks  from  the  mouth  of  the  standpipes  into 
many  fine  streams.  In  the  minor  aerating  devices  two  thin 
perforated  iron  plates  4J  to  6  ft.  in  diameter  are  fitted  to 
10-in.  pipes  with  the  tops  of  the  pipes  6  ft.  above  the  water 
surface. 

Originally  there  was  built  a  slow-sand  filter  for  the  water 
collected  in  the  wells.  The  rapid  filters  are  mainly  for  the 
surface  supply  but  the  latter  may  be  sent  to  the  slow  sand 
filters.  A  5-m.g.  plain  settling  basin  was  originally  pro- 
vided but  one-third  of  it  has  been  converted  into  a  coagula- 
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tion  basin  of  6-hours  detention  period  at  the  3.6-m.fj.d. 
nominal  capacity  of  the  filter  plant.  Four  filter  tanks 
18  X  20  ft.  in  plan  and  5.i  ft.  deep  have  1,440  strainers 
with  perforations  aggregating:  1/860  of  the  filter  area. 
About  7  in.  above  the  wash-water  strainers  is  an  air-grid 
system  consisting  of  j!-in.  brass  pipes  spaced  6  in.  c.  to  c. 
with  I'd-in.  perforations  on  the  under  side  6  in.  apart.  The 
gravel  support  is  21  in.  thick  and  the  0.3.5  to  O..'50-m.m. 
sand  is  30  in.  thick. 

Bacterial  results  per  cubic  centimeter  of  samples  taken 
in  March  when  the  water  was  not  muddy  are  reported  as 

follows   [presumably  20  deg.  C.  counts  on  agar. Editor]  : 

Plain  sedimentation  reservoir,  22;  rapid  filter  effluent,  2; 
slow  sand  filter  effluent,  4;  service  reservoir,  6.  The  low 
counts  are  attributed  to  the  prolonged  settling  in  the  stor- 
age reservoir.  Despite  these  results  sterilizing  appliances 
for  the  use  of  hypochlorite  of  lime  have  been  installed  for 
emergency  use. 

At  present  extensions  arc  being  made  on  a  five-yeur 
program  to  cost  $2,340,000  and  be  completed  in  1924.  They 
include  a  3,840-m.g.  storage  reservoir  on  the  Lungwang- 
tang  River,  18  miles  west  of  Dairen,  formed  by  a  rubble- 
concrete  dam,  121  ft.  high  and  1,048  ft.  long,  14  ft.  wide 
on  top  and  92  ft.  at  the  bottom.  For  pumping  power  to  lift 
the  water  over  the  divide  that  .separates  the  new  supply  from 
the  Malan  River  valley  the  electric  station  at  Port  Arthur 
is  to  be  enlarged  and  a  transmission  line  10  miles  long 
built.  With  the  new  supply  completed  a  capacity  of 
6  m.g.d.  will  be  available. 


Activated-Sludge  Experiments  at 
Moscow,  Russia 

With  an  Appeal  by  Prof.  C.-E.A.  Winslow  for 

Printed  Material  to  Help  Relieve  the 

Intellectual  Famine  in  Russia 

By  S.  Stroganoff 

Director,  Laboratories  of  the  Division  of  Sewerage  of  the  City 
of  Moscow,  Russia 

[The  appended  letter  avd  memorandum  vjhich  has  just 
been  received  by  me  seems  worth  printing  in  full  as 
the  first  glimpse  for  five  years  of  the  progress  of 
sanitary  engineering  in  Russia.  In  accordance  ivith 
Monsieur  Stroganoff ' s  pathetic  appeal  for  relief  of  the 
"intellectual  famine"  from  which  the  scientific  men  of 
Russia  suffer,  I  beg  that  engineers  and  biologists 
having  reports  or  reprints  of  articles  dealing  with  re- 
cent studies  of  sewage  disposal  or  stream  pollution 
will  fonvard  them  to  me  so  I  may  make  up  a  package 
to  send  to  Monsieur  Stroganoff. — C.-E.  A.  Winslow, 
Professor  of  Public  Health,  Yale  School  of  Medicine, 
New  Haven,  Conn.] 

OUR  visit  to  the  sewage  farms  of  Moscow  with 
Mr.  Whipple  in  the  autumn  of  1917  was  for  us  the 
last  manifestation  of  that  scientific  solidarity  which 
knows  no  national  or  political  limitations.  Since  then  I 
have  many  times  attempted  to  write  to  you  but  the 
letters  always  came  back  to  me  without  crossing  the 
frontier.  During  these  four  to  five  last  years  we  have 
seen  no  journals  and  no  scientific  works.  Ail  my 
attempts  to  procure  foreign  literature  through  official 
channels  have  been  in  vain.  Therefore  there  remains 
for  me  only  this  last  attempt  at  re-establishing  per- 
sonal relations  and  your  kindness  in  sending  by  Mr. 
Whipple  your  works  on  water  bacteriology  and  sewage 
disposal  gave  me  the  hope  that  my  effort  will  not  be 
fruitless. 

The  principal  investigations  with  which  the  bio-chem- 
ical laboratory  of  the  division  of  sewerage  of  the  city 


of  Moscow  was  occupied   under  my  direction   between 
1913  and  1919  were  as  follows: 

1.  Investigations  on  activated  sludge  and  the  process 
of  aeration  which  have  been  conducted  in  the  labora- 
tory and  in  the  experiment  station  which  you  visited. 
[A  resume  of  these  investigations  is  printed  further 
on.] 

2.  Biological  investigations  (1913-15)  on  the  rivers 
Volga,  Oka  and  Moscow  with  their  tributaries  in  con- 
nection with  the  plan  for  obtaining  drinking  water  for 
the  city  of  Moscow  in  a  ((uantity  of  400,000  cubic 
meters. 

3.  Experiments  on  the  purification  of  sewage  through 
ponding  (combined  with  fish  culture)  and  on  the  self- 
purification  of  sewage  without  fish  culture.  Some  of 
these  last-named  investigations  are  described  in  the 
annual  report  of  the  Commission  on  Sewage  Purification. 

At  present  we  are  studying  the  fermentation  of 
sludge  and  are  continuing  our  investigations  on 
activated-sludge  treatment.  As  to  the  latter  I  have 
no  doubt  of  the  success  of  this  procedure  in  America 
but  all  my  information  stops  with  Engineering  News- 
Record  of  1917 — and  I  beg  you  to  pardon  me  if  I  hope 
to  receive  from  you  some  information  in  regard  to 
this  problem. 

I  venture  to  draw  your  attention  particularly  to  the 
formula  n  -^  Vv  =  constant,  which  you  will  find  in  my 
report.  Is  it  applicable  to  the  aeration  tanks  of  your 
country?  You  will  note  that  this  formula  brings  us 
back  to  the  ideas  of  Col.   Waring. 

I  should  be  greatly  interested  to  hear  of  the  results 
of  the  investigations  by  Professor  Phelps  on  the  self- 
purification  of  streams  and  on  the  conditions  covering 
the  discharge  of  sewage  into  such  bodies  of  water. 

America  is  bringing  most  generous  aid  to  my  suffer- 
ing fatherland.  Perhaps  I  may  find  across  the  ocean  a 
friendly  hand  stretched  out  to  assuage  our  intellectual 
famine  and  to  give  us  the  strength  to  continue  our 
scientific  work.  s.  Stroganoff. 

Resumk  of  Studies  on  the  Purification  of  Sewage  by  the 
Activated-Sludge  Method    (Moscow,   1915-1919). 

The  experiments  on  the  purification  of  .sewage  by  aera- 
tion in  the  presence  of  activated  sludge  have  been  made 
by  the  department  of  sewers  of  the  city  of  Moscow  in 
1915-1919,  at  the  sewage  farms  under  the  direction  of 
S.  Stroganoff,  chief  of  the  bio-chemical  laboratory.  A 
detailed  study  conducted  in  the  biological  laboratory  by 
Mile.  N.  Basiakine  was  followed  by  technical  investigations 
by  M.  T.  Povartrine,  engineer,  at  an  experiment  station 
which  permitted  the  treatment  of  7,000  cu.m.  a  day  in  the 
"aero  tanks."  The  results  of  these  studies  may  be  sum- 
marized in  the  following  paragraphs: 

I.  The  purification  of  sewage  by  aeration  in  the  presence 
of  activated  sludge  is  the  logical  technical  development  of 
the  biological  method. 

II.  The  studies  of  this  procedure  conducted  under  dif- 
ferent conditions  in  England  and  the  United  States  as  well 
as  at  Moscow  for  the  sewage  of  that  city  in  191.5  and  1919 
permit  us  to  draw  a  fairly  definite  conclusion  in  regard 
to  the  specific  properties  of  the  method.  (1)  Existence  of 
two  consecutive  phases;  (a)  coagulation  of  colloids  and 
(b)  nitrification.  (2)  A  close  relation  between  the  rapidity 
of  purification  n  (=  the  quantity  of  nitrogen  oxidized  in 
one  hour  in  milligrams  per  liter)  and  the  amount  of  air 
employed  per  volume  of  sewage  per  hour  v.  That  is, 
K  -H  V  V  =  constant.  This  constant  =  2.58  in  our  exper- 
iments (50  per  cent  volume  of  sludge,  at  a  temperature 
of   15-20   deg.   C.      (3)    Definite   limits   for  the   amount  of 
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sludge  necessary  for  the  normal  profrress  of  purification. 
(4)  Possibility  of  treatment  by  the  activated-sludge  method 
in  winter  (  —  25  deg.  C.)  on  condition  that  the  temperature 
of  the  sewage  does  not  fall  below  7  deg.  C,  the  influence 
of  the  cold  air  being  insignificant. 

III.  The  two  types  of  apparatu.s — aero  tanks  and  aero 
filters — are  distinguished  from  other  methods  of  purifica- 
tion: (1)  by  the  absence  of  offensive  odors  which  permits 
their  construction  in  the  immediate  vicinity  of  inhabited 
districts  with  consequent  economy  in  outfall  sewers;  (2)  by 
convenience  in  operation,  since  the  process  of  purification 
depends  entirely  on  the  operator  and  permits  the  modifica- 
tion within  the  limits  of  the  method  of  operating  the 
purifying  apparatus;  (3)  by  the  compact  structure  both 
as  regards  surface  and  volume  since  the  apparatus  (above 
all  that  of  the  aero  filter)  occupies  a  vei-y  small  space  (0.1 
of  that  necessary  for  percolating  filter).  (4)  by  the  cost 
of  construction  and  operation,  which  for  the  city  of  Moscow 
will  be  inferior  to  that  of  other  procedures  in  the  case  of 
aero  filters  as  compared  with  biological  beds  following  pre- 
liminary treatment  for  coagulation  with  activated  sludge. 

IV.  The  problem  of  treatment  of  sludge,  of  which  the 
accumulation  for  Moscow  amounts  to  1  per  cent  by  volume 
of  the  purified  sewage,  can  be  easily  solved  thanks  to  the 
absence  of  offensive  odors,  the  facility  of  drying  and  thanks 
to  its  high  fertilizing  value. 

V.  All  these  qualities  are  in  favor  of  this  form  of  purifi- 
cation as  a  technical  biological  process  independent  of  cli- 
mate, easily  opei-ated,  readily  adapted  to  local  conditions, 
and  yielding  an  eflluent  purified  to  any  desired  condition. 
The  adoption  of  this  process  in  Russia  under  existing  condi- 
tions meets  with  difficulties  in  regard  to  mechanical  equip- 
ment (motors,  compressors,  piping)  although  the  economy 
in  materials  and  in  labor  are  more  favorable  than  in  the 
case  of  other  methods  of  purification  (irrigation  fields  of 
bacteria  beds). 

For  the  moment  we  must  continue  under  very  unfavorable 
conditions  the  study  of  the  nitrifying  organisms  (probably 
a  group  rather  than  a  single  form)  that  we  have  been  able 
to  isolate  from  the  activated  sludge  as  well  as  the  study  of 
the  nitrification  of  ammoniacal  solutions  and  of  concen- 
trated organic  liquids  (waste  from  tanneries  and  abattoirs 
and  night  soil). 

Demountable  Body  Motor  Trucks  in  England 

To  facilitate  store-door  service  in  the  handling  of 
freight,  and  to  reduce  its  cost  under  present  conditions 
of  labor  and  prices,  the  London  &  Southwestern  Ry., 
England,  has  instituted  an  extensive  service  of  motor 
trucks  having  movable  or  demountable  floors.  The 
ordinary  motor  truck  was  found  to  be  uneconomical  in 
view  of  the  idle  time  while  being  loaded  and  unloaded. 
The  removable  floors  are  13  x  G}  ft.,  each  mounted  on 
eight  small  wheels  with  ball  bearings.  For  loading  and 
unloading  at  the  freighthouse  these  floors  are  placed 
on  wagon  frames  which  are  moved  by  horses.  The 
wagon  frames  and  motor-truck  frames  have  steel  run- 
way plates  for  the  wheels  of  the  demountable  floors 
and  have  also  suitable  locks  for  holding  these  floors  in 
position.  In  the  morning  the  wagon  frames  with  floors 
in  position  are  placed  at  the  freighthouse  doors  and 
as  soon  as  they  are  loaded  the  horses  move  them  to  a 
paiking  place.  A  motor  truck  backs  up  to  a  wagon 
and  the  demountable  floor  with  its  load  is  rolled  onto 
the  truck  and  secured.  When  a  motor  truck  returns 
empty  or  with  an  outbound  load,  its  floor  is  at  once 
transferred  to  a  station  wagon  and  the  tiuck  is  ready 
for  another  trip.  According  to  the  Railway  Gazette 
(London)  the  railway  company's  cartage  service  serves 
an  area  of  120  square  miles  and  the  haul  averages  four 
miles  per  ton.  The  average  daily  load  per  truck  is 
about  11  tons,  but  some  trucks  have  handled  20  tons 
in  six  trips.    Trucks  of  2-  and  4-ton  capacity  are  used. 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion  of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi' 
hie.  Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


From  the  A.  S.  T.  M.  President 

Sir — I  notice  on  page  .32  of  the  July  6  issue  of  Engineer- 
ing News-Record  that  I  am  made  to  suggest,  in  addressing 
the  American  Society  for  Testing  Materials,  "that  such 
agencies  as  the  Federal  Specification  Board  will  be  glad  to 
have  their  work  taken  over  by  the  society."  As  this  state- 
ment is  subject  to  misconstruction  I  have  requested  from 
Mr.  Warwick  a  copy  of  the  stenographic  notes  of  what  I 
actually  stated,  copy  of  which  is  enclosed. 

George  K.  Burgess, 
Chief,   Division   of   Metallurgy, 

Bureau  of  Standards. 
Washington,  July  21 

[The  essential  part  of  President  Burgess'  remarks  as  re- 
corded by  the  stenographer  is; 

This  society  has  a  unique  and  predominant  position 
on  the  subject  of  materials.  There  are  three  oppor- 
tunities before  us  on  this  question.  There  is,  first  the 
American  Engineering  Standards  Committee;  we  have 
a  book  of  standards;  very  few  of  those  standards  have 
been  put  up  to  the  American  Engineering  Standards 
Committee  to  be  American  Standards.  I  think  in  the 
coming  year  we  should  do  more,  very  much  more,  in 
getting  our  standards  revised  and  then  adopted  as 
American  Standards.  Second,  there  is  the  field  of 
export  use  of  standards,  and  there  again  we  should 
concentrate  more  in  making  our  standards  available 
abroad.  And  third,  the  government  does  the  largest 
business  in  the  country  and  is  the  greatest  buyer,  and 
there  has  just  been  organized  the  Federal  Specifications 
Board  for  the  purpose  of  unifying  standards  and  that 
board  is  not  going  to  write  standards  when  it  can  help 
it;  therefore,  this  society,  dealing  with  materials,  has 
again  a  particular  opportunity  in  making  its  standards 
of  engineering  and  commercially  used  materials  avail- 
able for  the  use  of  the  government." 

Our  report  appears  to  have  construed  the  statement  that 
the  specification  board  "is  not  going  to  write  standards 
when  it  can  help  it;  therefore  this  society  has  again  a  par- 
ticular opportunity." — Editor.] 


The  Other  Side  of  the  Case 

Sir— I  wish  to  thank  you  for  your  sane  editorial  of  June 
22  headed  "Shingles  Again  Indicted."  It  is  high  time  that 
the  simple  justice  was  done  to  shingles  of  calling  for  proofs 
to  support  the  continuous  attacks  that  have  been  so  mys- 
teriously made  upon  it  during  the  last  ten  years.  When 
we  consider  the  long  service  rendered  by  the  shingle  and 
its  great  merits,  we  have  also  to  consider  whether  propa- 
ganda of  this  sort  should  be  permitted  to  drive  out  of  use 
a  building  material  of  such  varied  and  proven  merit  as  the 
shingle. 

In  the  first  place  the  shingle  is  the  best  insulating  roof 
covering  that  has  ever  been  known,  with  the  single  excep- 
tion of  thatch.  It  covers  the  surface  with  three  layers  of 
wood,  having  good  insulating  proj)erties.  It  is,  therefore, 
many  times  more  eflicient  in  this  respect  than  the  saturated 
felt  coverings,  slate,  tile,  copper,  tin  or  any  other  metal 
roofing.  In  these  days  of  high  cost  of  fuel  this  is  a  very 
important  factor.  The  householder  does  not  realize  that  a 
very  large  percentage  of  his  furnace  heat  escapes  through 
the  roof.  "This  is  proved  by  the  melting  of  snow  on  roofs 
during  freezing  weather. 

The  shingle  is  also  the  most  aesthetic  in  appearance  and 
capable  of  most  artistic  treatment  of  all  the  roof  coverings. 
Its  durability  is  such  that  it  is  more  economical  than  most 
other  coverings,  and  unless  ordinances  and  laws  prevent 
its  use,  would  take  the  place  of  practically  all  of  the  cheaper 
manufactured  substitutes. 
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No  one  advocates  the  use  of  inflammable  building  material 
in  crowded  cities,  but  the  stories  that  are  spread  after  every 
conflagration  in  which  there  are  any  wooden  houses  should 
not  be  accepted  without  the  proof  which  you  call  for.  This 
evidence  is  wholly  ex-parte  and  is  usually  given  by  those 
interested  in  the  propaganda.  Statistics  are  quoted  of  the 
same  general  tenor  as  those  so  lightly  given  by  R.  S. 
Moulton  in  his  letter  to  which  you  refei-.  In  answer  to 
similar  figures,  a  statement  was  made  before  the  Chicago 
Board  of  Aldermen  a  few  years  ago  that  if  there  were  no 
frame  buildings  in  Chicago  the  fire  loss  would  be  reduced 
only  3.84  per  cent  because  all  of  the  rest  of  the  Chicago 
fire  loss  took  place  in  wood,  stone,  steel  or  concrete  build- 
ings. 

A  number  of  years  ago  also,  the  Lumber  World  Review 
of  Chicago  quoted  statistics  of  roof  fires  and  showed  that 
the  number  depended  very  largely  upon  the  disposition  of 
the  statistician  and  his  method  of  compiling  his  statistics. 
It  is  evident  from  the  great  variation  in  the  figures  quoted 
by  Mr.  Moulton  that  the  same  conditions  probably  apply  in 
the  cities  referred  to  by  him. 

Fires  are  not  only  communicated  to  frame  buildings  in 
the  way  mentioned  in  your  editorial,  but  also  to  other 
buildings  because  the  collapse  of  the  window  panes  from 
heat  and  the  ignition  of  curtains,  shades  and  other  contents 
of  the  rooms  is  a  very  frequent  occurrence. 

Samuel  Cabot,  Inc., 
March  G.  Bennett, 

Boston,  July  14.  Gen.  Mgr. 


Further  Check  of  Formula  by  Field  Test 

Sir — The  article,  "Field  Check  on  Formulas  for  Earth 
Pressure,"  by  H.  S.  Schick  in  Engineering  News-Recotd, 
June  15,  i922,  p.  994,  recalls  to  me  an  attempt  made  some 
ten  years  ago,  to  discuss  the  formulas  used  for  pressure 
due  to  surcharge.  At  that  time,  the  writer  attacked  the 
formulas  by  comparing  the  results  obtained  for  sloping 
surcharge  with  those  for  uniform  surcharg'e,  to  show  the 
absurdity  of  the  formula  for  sloping  surcharge.  The  only 
reply  was  from  Prof.  Cain,  resulting  in  a  long  private  cor- 
respondence between  the  latter  and  the  writer  without 
arriving  at  any  definite   conclusion. 

The  method  then  proposed  for  figuring  all  surcharge,  was 
to  include  the  weight  of  the  wedge  inclosed  by  the  "plane 
of  rupture"  and  apply  to  this,  the  factor  tan  i  (90  — <l>) 
to  obtain  the  horizontal  thrust  resulting  from  the  retained 
earth  and  its  surcharge.  While  it  is  true  that  the  angle 
of  repose  decreases  with  the  increase  in  the  height  of  fill, 
(or  in  fact  with  the  addition  of  any  surcharge),  this  factor 
could  be  cared  for  by  the 
assumption  of  certain  slopes 
at  various  heights  of  fill, 
which  is  actually  practiced 
in  the  provisions  for  rail- 
way embankments.  The 
writer  was  pleased  there- 
fore to  note  the  article  men- 
tioned and  to  check  his 
method  against  the  figures 
actually  obtained  by  field 
measurements,  though  the 
conditions  are  somewhat 
different. 

Analyzing  the  problem 
in  the  article  bv  this  method,  we  have  the  following  con- 
ditions: A  wall"  of  height  h  subject  to  pressure  of  earth 
(saturated)  weighing  1221  lb.  per  cubic  foot  and  sloping 
down  from  the  wall  at  an  angle  of  20  deg.,  surcharged  with 
water  to  the  level  of  the  top  of  the  wall. 

We  may  assume  that  since  the  top  of  the  earth  slopes 
off  at  an  angle  of  20  deg.  with  the  horizontal,  the  angle 
of  repose  of  this  saturated  material  is  20  deg.,  leaving 
the  complement  70  deg.,  which  divided  by  2  gives  3.5  deg. 
as  the  angle  made  by  the  plane  of  rupture  with  the  verti- 
cal.    It  would  seem  reasonable  that  at  any  point,  as  height 


\ 

:    -^ 

-& 

^^- 

1             y 

p/ 

1 

jip^^ 

/^""^ 

Kii.;.  1 


WMi!/h//mj//JW/w/Mj'/. '  1296  lb. 


nc. 


Ih,  the  unit  horizontal  pres- 
sure p,,  would  be  the  weight 
of  the  prism  of  earth  plus 
that  of  the  surcharging 
water  modified  by  the  tan-i 
(90  deg.— 20  deg.).  But 
in  addition  to  this,  for  a 
depth  /(s,  from  the  top  to 
the  intersection  of  the  plane 
of  rupture  with  the  top 
slope,  there  is  the  horizontal 
pressure  of  the  water  it- 
self which  has  to  be  added 
to  the  pressure  as  figured 
above. 

The    solution    of    the    tri- 


angle in  Fig.  1  results  in  the  following  formulas: 
p,   =    [122.5 (/h  -  Ih)  +  62.bh,]  tan' 3.5  deg. 
Ih  sin  35  deg.  sin  20  deg. 
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this  results  in: 
h,  =  0.203/i, 
p,   -:   54M, 

But  down  to  a  point  at  a  height  h-  below  the  top,  this 
pressure  must  be  augmented  by  the  horizontal  pressure 
of  the  water  resulting  in   formula:  .t"B-7 

P.,   =   54.0/(,.  +  62.5/1,,   =   116.5/1,,,  '  '■' 

For  wall  24  ft.  high  as  per  problem,  the  height: 
/i,     =   0.203  X  24   =   4.9  ft. 
P<..  =   116.5  X  4.9   =   571  lb.  per  square  foot. 
F..i    =   54  X  24   =   1,296  !b.  per  square  foot  at  the  bottom 
of  the  wall. 

Using  the  curve  in  Mr.  Schick's  Fig.  3  and  plotting  these 
lines  to  the  same  scale,  here  reproduced  in  Fig.  2,  we  find 
rather  a  close  agreement  between  the  two,  the  variation 
being  undoubtedly  due  to  the  action  of  the  water  horizon- 
tally below  the  line  of  intersection  with  the  plane  of  rup- 
ture as  there  would  be  no  abrupt  ending  of  the  horizonUl 
water  pressure  but  a  gradual  diminution  and  distribution 
through  the  earth  resulting  in  a  pressure  line  which  would 
be  a  curve  rather  than  a  straight  line. 

As  to  the  effect  of  drain  pipes,  there  is  no  doubt  that 
under,  all  conditions  these  cause  a  reduction  of  the  thrust 
by  reducing  the  weight  and  increasing  the  angle  of  repose 
of  the  material  retained.  However  in  the  case  cited,  so 
long  as  the  water  above  the  fill  remained  at  a  constant 
level  there  could  be  no  reduction  in  thrust  because  the 
constancy  of  the  water  level  would  indicate  a  continuous 
supply  of  water  equal  to  the  drainage.  M.  Hirschthal, 

Hoboicen,    N.    J.  Concrete    Engineer, 

June  21. 


D.  L.  &  W.  R.  R. 


"Tainter"  not  "Taintor" 

Sir — Answering  your  editorial  query  in  the  issue  of  Jul.v 
27,  we  can  say  that  Jeremiah  Burnham  Tainter  spelled  his 
name  with  an"  "e"  and  not  with  an  "o."  Mr.  Tainter  was 
gi-anted  several  United  States  patents  on  sector  gates, 
notably  those  numbered  344,877-9,  all  dated  July  6,  1886. 
His  home  was  at  Menomonoe,  Wis.     He  is  not  now  living. 

Fargo  Engineering  Co., 

By  Wm.  G.  Fargo. 
Jackson,  Mich., 

Aug.    2,   1922. 
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Senate  Committee  Minority 
Favors  Ford  Offer 

Acceptance  of  Plan  to  Operate  Muscle 

Shoals  Property  Urged 

on  Senate 

In  a  report  submitted  Aug.  4  to  the 
U.  S.  Senate,  the  Senate  Committee  on 
Agriculture  submitted  a  minority  re- 
port urging  the  acceptance  of  the  offer 
of  Henry  Ford  to  operate  the  Muscle 
Shoals  property,  and  strongly  con- 
demning the  Norris  plan,  which  con- 
templates government  operation.  This 
report  follows  the  majority  report,  sub- 
mitted to  the  Senate  more  than  three 
weeks  ago  (see  Engineering  News- 
Record  July  20,  p.  120),  which  recom- 
mended the  rejection  of  all  bids  so  far 
submitted.  The  minority  report  was 
presented  by  Senator  Ladd,  Republican, 
of  North  Dal<ota,  and  signed  by  one 
other  Northern  Republican  and  by  five 
.Southern  Democrats. 

Financing  Proposal  Stressed 

Stress  is  laid  in  the  report  upon 
what  the  minority  members  believe  to 
be  economy  in  the  cost  of  producing 
^li'dro-electric  power,  according  to  the 
Ford  plan.  It  is  pointed  out  that  under 
the  method  of  financing  such  projects 
about  80  per  cent  of  the  power  as  de- 
livered at  the  switchboard  is  repre- 
sented by  interest  on  the  investment. 
Such  interest  charge  is  to  be  eliminated, 
continues  the  report,  by  amortizing  and 
returning  the  investment  through  a 
long-time  sinking  fund.  Series  of  pay- 
ments are  to  be  provided  which,  when 
invested  in  a  sinking  fund  at  as  low  a 
rate  of  4.^  per  cent,  will  return  the  cost 
of  both  dams  as  well  as  about  $17,000,- 
000  expended  on  them  by  the  govern- 
ment. This  feature,  the  report  states, 
will  allow  the  capital  charge  ultimately 
to  be  eliminated  and  power  to  be  sold 
at  approximate  maintenance  and  oper- 
ation cost,  which  in  large  plants  runs 
between  $1  and  $3  per  horsepower  per 
year.  The  minority  members  of  the 
committee  believe  that  such  a  reduction 
of  power  cost  is  ample  reason  why  the 
offer  of  Ford  should  be  accepted. 

Though  the  report  admits  the  Ford 
plan  has  certain  objections,  it  is  stated 
they  cannot  be  successfully  met  by 
government  operation. 

Other  reasons  why  the  Ford  offer 
should  be  accepted,  as  stated  in  the  re- 
port, included  the  statement  that  fer- 
tilizer costs  would  be  materially  re- 
duced, a  reduction  not  to  be  expected 
under  present  conditions  of  its  manu- 
facture; that  the  development  promised 
by  Ford  would  induce  industrial  ex- 
pansion comparable  to  that  resulting 
from  the  development  of  power  at 
Niagara  Falls;  and  that  the  utilization 
of  hydro-electric  power  at  Muscle 
Shoals  would  give  the  government  an 
opportunity  of  seeing  what  was  pos- 
sible in  the  avoidance  of  fuel  and  trans- 
portation difficulties. 

The  report  would  contravene  the  pro- 
visions of  the  Federal  Water  Power 
Bill  by  acceding  to  100-year  lease. 
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CHARLES    WARREN    HUNT 

HONORED  BY  NETHERLANDS 

ENGINEERS 

Dr.  Charles  Warren  Hunt,  sec- 
retary emeritus  of  the  American 
Society  of  Civil  Engineers,  has  been 
elected  an  honorary  member  of  the 
Koninklijk  Instituut  van  Ingenieurs 
of  the  Netherlands,  the  highest 
distinction  within  the  gift  of  the 
Institute. 

Dr.  Hunt  retired  from  active  duty 
in  January,  1920,  after  having 
served  the  Am.  Soc.  C.  E.  for 
twenty-eight  years,  three  as  assist- 
ant secretary  and  twenty-five  as 
secretary.  During  the  period  of  his 
incumbency  the  .society  grew  in 
numbers  and  influence,  its  member- 
ship having  increased  from  1,800  to 
9,100.  He  plans  to  attend  in  per- 
son the  celebration  of  the  seventy- 
fifth  anniversary  of  the  foundation 
of  the  Institute,  which  will  be  held 
at  The  Hague  on  September  8  and 
at  which  the  diploma  of  his  hon- 
orary membership  will  be  presented 
to  him. 

An  invitation  to  the  Am.  Soc.  C. 
E.  to  have  a  representative  attend 
the  anniversary  celebration  has 
been  accepted  and  Dr.  Hunt  will 
act  also  as  official  delegate  from 
the  Society.  I 


Clear  Road  for  Detroit  Terminal 
of  Pennsylvania  R.R. 

The  dispute  that  temporarily  blocked 
the  Pennsylvania  R.R.  from  entering 
Detroit  has  been  ended  by  the  abandon- 
ment for  the  present  of  plans  for  two 
additional  tracks  paralleling  the 
Wabash  and  Pere  Marquette  roads  into 
the  city.  Constniction  of  the  Pennsyl- 
vania's $15,000,000  terminal  will  begin 
directly. 

The  Detroit  City  Council  has  passed 
an  ordinance  enabling  the  Pennsyl- 
vania-Detroit R.R.  Co.,  an  extension  of 
the  railroad  lines  of  the  Pennsylvania 
from  Toledo  to  Detroit,  to  secure  ade- 
quate facilities,  and  to  use  the  Fort  St. 
Union  Depot  located  at  Third  St.  and 
Fort  St.  West,  jointly  with  other  rail- 
road companies.  The  ordinance  also 
enables  the  railroad  company  to  secure 
adequate  and  convenient  freight  ter- 
minals. The  Fort  St.  Union  Depot  Co. 
is  authorized  to  construct  new  or  addi- 
tional viaducts,  to  cross  certain  streets 
at  grade  and  to  close  certain  streets 
and  alleys. 

If  permission  should  be  obtained 
later  to  construct  additional  tracks 
crossing  any  thoroughfare  at  grade 
and  the  grades  should  later  be  sep- 
arated, the  entire  construction  cost  of 
such  grade  separation  within  the  limits 
of  the  intersections  is  to  be  borne  by 
the  railroad  companies. 


Ferris  Wheel  Operator  Released 

The  owner  of  the  Ferris  wheel  which 
blew  down  at  Clason  Point  Park,  New 
York  City,  during  the  violent  squall  on 
June  11  {Engineering  Neivs-Record, 
June  15,  1922,  p.  1014)  was  discharged 
la.st  week  from  the  charge  of  homicide 
which  had  been  laid  against  him  follow- 
ing the  failure  of  the  wheel.  The  mag- 
istrate held  that  there  was  no  evidence 
of  criminal  responsibility  and  that  the 
evidence  showed  that  an  extraordinary 
gale  was  responsible  for  the  failure.  A 
representative  of  the  city  building  de- 
partment testified  that  the  wheel  was 
of  strong  construction  and  had  been 
regularly  inspected.  Six  persons  were 
killed  in  the  failure  and  a  dozen  or 
more  injured. 


Additional  Road  Bond  Issues  for 
North  Carolina  Possible 

Plans  for  an  additional  road  bond 
issue  of  from  $10,000,000  to  $25,000,000, 
supplementing  the  $50,000,000  bond 
issue  authorized  a  year  and  a  half 
ago,  are  being  discussed  in  North  Car- 
olina. It  is  understood  that  all  of  the 
state  highway  commissioners  have  not 
definitely  decided  whether  a  new  bond 
issue  should  be  taken  up  at  the  coming 
meeting  of  the  legislature  or  postponed 
until  two  years  hence.  The  taxpayers, 
it  is  understood,  have  sufficient  confi- 
dence in  the  state  high  way  commission 
at  the  present  time  to  insist  upon  com- 
pletion of  the  state  road  system.  That 
will  mean  an  additional  bond  issue. 


Mayor  of  Seattle  Removes 

City  Engineer  Dimock 

A.  H.  Dimock,  city  engineer  of  Seat- 
tle, Wash.,  for  the  past  eleven  years 
and  in  the  engineering  department  of 
the  city  for  more  than  twenty  years, 
has  been  removed  from  office  by  the  re- 
cently-elected mayor  who  announced 
that  the  cost  of  several  departments, 
including  engineering,  had  become  ex- 
cessive, and  that  changes  were  neces- 
sary in  the  interests  of  economy.  James 
DeRuyter  Blackwell,  who  has  been 
practicing  privately  in  Seattle  for  sev- 
eral years,  was  appointed  to  succeed 
Mr.  Dimock.  When  the  mayor  an- 
nounced his  plan  he  gave  Mr.  Dimock 
an  hour  in  which  to  resign,  but  Mr. 
Dimock's  resignation  was  not  forth- 
coming so  he  was  removed. 

Mr.  Blackwell  was  born  in  Virginia 
in  1870.  His  early  engineering  experi- 
ence was  in  the  city  engineer's  office  of 
Nashua,  N.  H.,  and  his  time  was  de- 
voted chiefly  to  street  work.  For  nine 
years  he  was  assistant  engineer  in 
charge  of  the  Boston  office  of  the  Bos- 
ton and  Albany  R.R.,  and  in  that 
capacity  directed  extensive  grade- 
separation  projects.  In  1899  he  went  to 
Seattle  and  became  identified  with 
Stone  and  Webster  during  the  laying 
out  of  the  Seattle  street-railway 
system.  For  three  years  he  was  chief 
engineer  of  the  Seattle  Electric  Co.  and 
in  1903  became  superintendent  for  the 
Puget  Sound  Bridge  and  Dredging  Co. 

in  1905  he  formed  a  partnership  with 
H.  D.  Handford  and  opened  an  office  in 
Seattle  for  the  practice  of  general 
engineering. 
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Contractors  Protest  Priority 
Order  of  I.  C.  C. 

That  the  greater  part  of  the  construc- 
tion projects  now  under  way  will  be 
forced  to  shut  down  for  lack  of  con- 
struction materials  unless  the  present 
coal  priority  order  is  modified  is  the 
statement  made  Aug.  7  by  the  Asso- 
ciated General  Contractors  of  America 
in  a  petition  of  protest  to  the  Intei-state 
Commerce  Commission.  It  is  the  opin- 
ion of  the  contractors  that  the  action 
of  the  Commission  is  so  drastic  as  to 
defeat  its  own  purpose  to  keep  industry 
in  operation  by  practically  shutting- 
down  the  second  largest  industry  in  the 
country  employing  11,000,000  people. 

The  contractors  are  in  favor  of  prior- 
ity for  coal  for  the  first  four  classes 
established  by  the  Commission,  includ- 
ing special  purposes,  government  uses, 
public  utilities,  medical  supplies,  and 
domestic  consumption;  but  contend  that 
building  materials  are  just  as  important 
to  construction  as  coal  is  .to  other 
manufacturers,  and  should  have  equal 
place  with  it  after  the  first  four  classes 
are  served. 

The  petition  calls  attention  to  the 
fact  that  with  the  reopening  of  the 
mines  the  demand  for  cars  for  coal  will 
be  not  less  than  320,444  cars  per  week, 
of  the  ma.ximum  324,000  serviceable 
cars  of  these  only  291,000  will  be  suit- 
able for  the  loading  and  transportation 
of  coal,  leaving  only  33,000  open-top 
cars  weekly  for  all  other  purposes.  Con- 
tractors estimate  that  during  August, 
September,  and  October  (granting  the 
strikes  will  be  settled  and  the  priority 
order  wiil  stand)  50,000  open  top-cars 
will  be  demanded  per  week  for  trans- 
portation of  sand,  stone  and  gravel, 
whereas  the  supply  could  not  be  much 
over  10,000  cars: 
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Lumbermen  Appoint  Committee 
on  Standardization  Rules 

A  committee  to  formulate  specific 
recommendations  as  to  standardization 
of  sizes,  grades,  inspections  and  guar- 
antees for  s.ubmission  at  the  next  gen- 
eral standardization  conference  to  be 
called  by  Secretary  Hoover  has  been  ap- 
pointed by  the  National  Lumber  Man- 
ufacturers Association  at  a  meeting  re- 
cently held  in  Chicago.  This  meeting 
considered  the  findings  of  a  special 
committee  that  met  at  Madison,  Wis. 
and  prepared  an  outline  for  the  de- 
velopment of  grading  regulations. 

As  data  were  not  available  with  re- 
spect to  hard-wood  grading  the  Chicago 
conference  considered  only  the  soft- 
woods. The  newly-appointed  commit- 
tee, which  is  empowered  to  increase  its 
own  membership  as  occasion  may  re- 
quire, consists  of  the  following:  John 
W.  Blodgett  (chairman),  president  of 
the  National  Lumber  Manufacturers 
Association,  Grand  Rapids,  Mich.; 
John  H.  Kirby,  Houston,  Texas;  Chas. 
A.  Goodman,  Marinette,  Wis.;  J.  E. 
Lloyd,  National  Retail  Lumber  Dealers 
Association,  Philadelphia,  Pa.;  Dwight 
Hinckley,  American  Wholesale  Lumber- 
mens  Association,  Cincinnati,  Ohio; 
two  representatives  of  consumers — one 
to  be  selected  by  the  American  Railway 
Association  and  other  by  the  American 
Inctitute  of  Architects. 


Improvement  in  Engineering 
Employment  Continues 

For  several  months  there  has  been 
a  gradual  and  steady  advance  in  engi- 
neering employment  in  all  sections  of 
the  country,  with  increased  activity  in 
many  basic  industries,  according  to 
the  employment  bureau  of  the  Ameri- 
can Association  of  Engineers.  The 
building  industry  has  been  most  active, 
with  .some  irregularities  in  the  manu- 
facturing line,  although  a  gradual  im- 
provement in  manufacturing  and  in- 
dustrial work  is  evidenced.  The  coal 
mining  and  railroad  fields  show  a  slight 
setback,  due  to  labor  difficulties,  al- 
though  technical   men   are   in   demand. 

Highway  and  municipal  work  are 
progressing  with  added  vigor,  and  em- 
ployers in  these  fields  find  it  difficult 
to  locate  experienced  men.  The  de- 
mand for  architecural  and  structural 
draftsmen  and  designers  with  building 
or  plant  experience  has  far  exceeded 
the  supply  in  practically  all  sections 
of  the  country.  Prom  ten  to  twenty 
such  positions  are  received  daily  at 
national  headquarters  and  chapter  em- 
ployment oflices,  but  few  experienced 
men  are  available.  Employers  are 
informed  of  conditions  and  usually  they 
are  required  to  advertise  in  the  daily 
newspapers  or  technical  journals  for 
the  men  desired. 

The  total  number  of  positions  re- 
ceived by  the  association,  including 
those  at  national  headquarters  and  by 
employment  representatives,  is  402  for 
May  and  433  for  June  against  351  for 
June,  1921.  Corresponding  figures  of 
men  placed  are  249  for  May,  225  for 
June  and  195  for  June,  1921.  The  total 
number  of  men  registered  for  employ- 
ment during  June  was  1,456.  In  May 
1,443  applied  and  in  June  a  year  ago 
1,960  were  after  jobs.  The  great  ma- 
jority who  are  registered  for  employ- 
ment desire  to  improve  their  conditions 
or  change  to  other  localities.  This 
record  in  employment  work  far  exceeds 
any  that  has  been  accomplished  by  the 
association  since  its  organization. "  The 
average  monthly  salary  of  all  positions 
during  June  was  $192. 


British  Railway  Electrification 
Plans  Well  in  Hand 

London  Correspondence 
The  British  railway  companies  are 
forging  ahead  with  their  plans  for  the 
electrification  of  their  suburban  lines. 
The  South  -  Eastern  and  Chatham, 
which  serves  a  greater  part  of  the 
London  suburbs  lying  south  of  the 
Thames,  has  its  plans  completed  and  is 
ready  to  begin  work.  This  company 
will  electrify  some  220  miles  of  sub- 
urban line  at  an  estimated  cost  of 
£6,500,000.  The  work  will  occupy  about 
three  years  and  will  give  employment 
to  6,000  to  7,000  men.  The  only  dif- 
ficulty still  in  the  way  is  to  obtain  the 
consent  of  the  electricity  commissioners 
for  the  erection  of  a  power  station. 

Electric  trains  have  already  started 
running  on  the  London  and  North- 
western Ry.  In  1907  this  company 
obtained  parliamentary  powers  to  elec- 
trify certain  sections  of  their  lines  and 
thi.s  work  has  now  been  completed.  The 
company  will  now  proceed  with  elec- 
trification under  the  present  scheme. 
With  the  introduction  of  these  electric 
trains  there  will  be  twelve  trains  per 
hour  in  each  direction  on  the  chief  sub- 
urban lines. 


Priority  Order's  Effect  on 
Road  Work 

The  following  replies  to  Engineering 
Neivs-Record's  query  regarding  the  ef- 
fect on  road  work  of  Interstate  Com- 
merce Commission  car-priority  orders 
were  received  too  late  to  be  included 
among  those  published  in  last  week's 
issue: 

Ohio — To  date  we  have  noticed  prac- 
tically no  effect  of  the  Interstate  Com- 
merce Commission  priority  order.  It  is 
to  be  expected,  of  course,  that  if  the 
priority  order  is  enforced  as  at  present 
outlined,  it  will  of  necessity  curtail  our 
construction  to  the  extent  that  we  will 
not  be  able  to  complete  our  program. 
We  have  under  construction  approxi- 
mately 900  miles.  I  do  not  feel  war- 
ranted, however,  under  the  unsettled 
conditions  to  make  any  predictions  as 
to  the  outcome. — Leon  C.  Herrick,  di- 
rector, Department  of  Higlm-ays  and 
Public  \]'orks. 

Minnesota — Present  indications  are 
that  the  Commerce  Commission  prior- 
ity order  will  not  seriously  affect  Minne- 
sota road  constructions.  Paving  con- 
tracts are  well  advanced  and  materials 
are  in  storage,  but  it  is  possible  that 
several  important  connections  may  not 
be  completed  on  account  of  lack  of 
cement;  this'  is  evidently  due  to  the  coal 
situation  rather  than  to  priority  orders. 
— Jolui  H.  Mullen,  state  higlnvay  engi- 
neer. 

North  Carolina — Fortunately  an  ex- 
tensive material  survey  during  the  fall 
of  1921  and  the  finding  of  large  quan- 
tities and  subsequent  use  of  local  ma- 
terial on  a  large  part  of  the  1,600 
miles  of  road  now  under  construction 
in  North  Carolina  makes  it  possible  for 
road  building  to  proceed,  although  at 
a  reduced  speed.  With  a  single  excep- 
tion the  cement  situation  is  satisfactory 
but  already  a  large  mileage  of  the 
asphalt  and  concrete  construction  is 
.suspended  for  lack  of  crushed  stone. 

The  priority  order  that  went  into  ef- 
fect July  26  is  beginning  to  be  felt 
in  earnest  and  the  larger  proportion 
of  the  road  construction  which  is  sup- 
plied by  rail  tiansportation  is  curtailed 
and  the  only  hard-surface  work  now 
going  on  unhampered  is  that  on  which 
local  aggregates  are  used.  Roughly 
speaking  about  one-half  of  the  mileage 
of  hard-surface  roads  is  being  supplied 
by  local  materials.  Approximately  50 
per  cent  of  the  entire  mileage  is  made 
up  of  sand-clay-topsoil  gravel  or  ma- 
cadam, and  with  25  per  cent  of  the  con- 
crete and  asphalt  work  being  supplied 
by  local  materials  this  leaves  about 
400  miles  of  hard  surface  that  is  af- 
fected by  the  car  situation  and  priority 
order.  Coal  shortage  has  affected  the 
progress  of  only  one  contract  up  to 
date. 

Although  these  conditions  .show  the 
serious  situation  of  about  50  per  cent 
of  the  hard-surface  work  being  de- 
layed it  really  means  that  about  25 
per  cent  of  the  entire  program  is 
affected. 

Contractors  arc  at  present  holding 
their  organizations;  putting  them  in 
such  work  as  grading  and  other  minor 
operations  so  that  as  soon  as  the  car 
situation  is  cleared  the  contractor  will 
have  an  organization  to  place  at  work 
immediately  to  endeavor  to  overcome 
the  present  handicap  of  the  priority 
order  and  car  situation. — C.  M.  Upham, 
state  hightray  engineer. 
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Allocate  River  and  Harbor  Funds 

Washington  Correspondence 
During  the  current  fiscal  year  the 
Corps  of  Engineers  will  expend  $5,- 
000,000  on  the  construction  of  locks 
and  dams  on  the  Ohio  River;  $3,000,- 
000  on  the  Delaware  River  between 
Philadelphia  and  the  sea;  $2,500,000 
for  the  inland  waterway  between  the 
Delaware  River  and  Chesapeake  Bay; 
$2,000,000  on  the  East  River,  N.  \.; 
and  32,000,000  on  the  Southwest  Pass 
of  the  Mississippi  River. 

Other  projects,  to  each  of  which  have 
been  allocated  more  than  $500,000  from 
the  river  and  harbor  appropriation  are 
as  follows:  Mississippi  River  betw-een 
the  Missouri  and  Minneapolis,  $1,000,- 
000;  Detroit  River,  $1,000,000;  Miss- 
issippi River  between  the  Ohio  and 
Missouri  Rivers,  $915,000;  Savannali 
Harbor,  3900,000;  Columbia  and  Lower 
Willamette  Rivers  below  Vancouver, 
Wash,  and  Portland,  Ore.,  $850,002; 
ship  channel,  Houston,  Texas,  $750,- 
000;  South  Pass,  Mississippi  River, 
$600,000;  St.  Marys  River,  Mich., 
$557,000;  Los  Angeles  harbor,  $500,- 
000;  Buffalo  harbor,  $500,000. 

New  York  State  to  Have  Standard 

Building  Code 

Following  the  failures  of  the  Ameri- 
can Theater  in  Brooklyn  and  the 
Knickerbocker  Theater  in  Washington 
last  year,  the  legislature  of  the  State  of 
New'  York  passed  an  act  creating  a 
committee  of  24  to  formulate  a  state 
standard  building  code  under  the  direc- 
tion of  the  State  Industrial  Board.  Pur- 
suant to  this  act  Commissioner  Henry 
D.  Sayer  of  the  board  has  appointed  a 
committee  which  will  formulate  the 
rules  to  be  presented  to  the  board  for 
approval.  The  membership  of  the  com- 
mittee comprises  five  labor  men,  one 
health  department  man,  one  policeman, 
one  mayor,  five  theatrical  men,  one  ho- 
tel man,  two  insurance  men,  five  city 
building  department  officials,  two  archi- 
tects, and  an  illuminating  engineer. 


The  Engineer  in 
Public  Life 


Spruce  Production  Railroad  on 
Olympic  Peninsula  Sold 

The  sale  of  the  railroad  built  by  the 
Spi-uce  Production  Division  of  the 
Aviation  Service  on  the  Olympic  penin- 
sula in  Washington  has  recently  been 
announced  by  the  War  Department. 
The  purchasers,  who  will  operate  the 
road  as  a  common  carrier,  are  given 
as  F.  S.  Scritsmier,  Portland;  Fentress 
Hill,  San  Francisco,  and  J.  K.  Lyon, 
Los  Angeles.  The  sale  price  is  given 
as  $1,000,000.  The  properties  include 
36  miles  of  standard-gage  railroad 
extending  from  Disque,  the  terminus  of 
the  Chicago,  Milwaukee  &  St.  Paul 
R.  R.  to  Lake  Pleasant;  railroad  rolling 
stock,  a  sawTiiill,  logging  and  miscel- 
laneous equipment.  No  timber  is  in- 
cluded. 

The  mill  is  located  one  mile  from 
Port  Angeles  on  Puget  Sound  and  was 
designed  for  a  capacity  of  400,000  ft. 
b.m.  per  eight  hour  shift.  The  rail- 
road taps  6,500,000,000  ft.  b.m.  of 
timber  on  an  area  of  about  300  square 
miles  and  is  capable  of  extension  to 
tap  still  larger  timber  stands.  The 
new  owners  are  reported  to  be  form- 
ing a  company  to  operate  the  railroad 
and   sawmill. 


GEORGE   C.    MASON 

For  five  years  George  C.  Mason  of 
the  Hurley-Mason  Co.,  designers  and 
builders,  Portland,  Ore.,  has  served  as 
a  member  of  that 
city's  Civil  Service 
Commission.  H  i  s 
other  public  activ- 
ities have  included 
the  state  chair- 
manship, during 
the  war,  of  the 
associate  members 
of  the  Naval  Con- 
sulting Board.  Mr. 
Mason  was  born 
in  New  York  City 
in  1871,  and  was 
graduated  from 
New  Y'ork  Uni- 
versity with  the  degree  of  B.S.  in 
1892,  subsequently  receiving  from 
that  institution  the  degrees  of  C.E. 
and  M.S.  After  a  period  as  assis- 
tant professor  in  civil  engineering  at 
New  York  University  and  as  engineer 
on  surveys  in  New  York  State,  he  as- 
sumed charge,  for  Frank  Jay  Gould  of 
the  erection  of  the  Gould  residence  in 
New  York.  Since  1904  he  has  been 
vice-president  and  chief  engineer  of  the 
Hurley-Mason  Co.  and  among  the 
structures  his  firm  has  built  are  some 
of  the  principal  public  and  private 
buildings  in  Portland,  such  as  the  Carl- 
ton Hotel,  North  Pacific  Dental  Col- 
lege, Homeopathic  Hospital,  and  the 
Board  of  Trade  Building.  His  company 
also  constructed  the  army  cantonments 
at  Camp  Lewis  and  the  Todd  Dry  Dock 
and  Shipbuilding  Co.'s  plant  at  Ta- 
conia. 

As  a  member  of  the  Civil  Service 
Commission  of  Portland,  Mr.  Mason 
has  endeavored  to  impress  upon  city 
employees  that  they  have  no  mortgage 
on  a  life  job,  but  that,  on  the  contrarj', 
unless  they  render  service  for  salary 
received  the  appointing  authority  may 
remove  them,  and  the  civil  service 
board  will  sustain  the  removal.  "We 
are,"  he  says,  "anxious  to  protect  the 
employee  against  removal  because  of 
political  or  religious  reasons,  but  where 
it  is  for  the  good  of  the  service  and 
without  personal  prejudice,  we  have  in- 
variably sustained  any  discharge." 


International  Road  Congress  to 
Meet  in  Seville  in  1923 

Pinal  arrangements  have  been  made 
for  holding  the  fourth  International 
Road  Congress  in  Seville.  Spain,  early 
in  May,  1923.  An  elaborate  program 
has  been  prepared  covering  all  phases 
of  highway  engineering  and  transport 
and  many  Americans  either  directly  or 
indirectly  concerned  with  these  sub- 
jects are  to  contribute  to  the  program. 

The  first  section  of  the  program  will 
concern  itself  with  construction  and 
maintenance.  Separate  discussions 
under  this  general  heading  will  have  to 
do  with  surfacing  roads  with  concrete 
in  which  all  the  details  of  materials, 
plant,  proportions,  use  of  expansion 
joints,  advantages  and  disadvantages  of 
the  pavement  type,  and  the  results  ob- 
tained under  various  circumstances  will 
be  thoroughly  gone  into.  Bituminous 
and  asphaltic  surfaces  will  comprise  the 
second  question  under  construction  and 
maintenance  and  the  various  methods 
at  present  in  use  will  be  fully  discussed. 

The  question  of  laying  street-railway 
rails  on  the  various  types  of  road  sur- 
faces will  also  have  special  attention 
and  particular  discussion  will  be  had 
of  the  advantages  and  disadvantages 
of  various  types  of  roads  when  laid 
with  rails,  the  connection  between  the 
rail  and  the  surface  and  the  need  for 
lessening  noise  and  vibration. 

The  second  section  of  the  congress 
will  be  devoted  to  traffic  and  develop- 
ment. Desiderata  for  improving  design 
and  construction  of  roads  in  order  to 
meet  the  tremendous  development  of 
motor  transport  will  be  the  first  to  be 
taken  up.  General  traffic  regulations 
including  weight  and  speed,  tire  widths, 
lighting,  drivers'  licenses,  the  rights  of 
pedestrians  and  animals,  passing  and 
overtaking  and  other  questions  will  be 
discussed  as  well  as  the  problem  of 
handling  traffic  on  congested  roads  and 
streets  of  towns.  In  this  last  discus- 
sion consideration  will  be  given  feasibil- 
ity of  separating  slow  and  fast  traffic 
as  a  means  to  solving  traffic  problems. 

Under  the  general  head  of  construc- 
tion and  maintenance  special  attention 
will  be  given  to  the  progress  made  in 
the  application  of  modem  mechanical 
appliances  to  construction  and  mainte- 
nance of  highways.  This  discussion 
will  include  any  supplementary  infor- 
mation on  mechanical  equipment  intro- 
duced since  the  last  congress  which  was 
held  in  London  in  1913. 


A.A.E.  to  Investigate  Vocational 
Selection  for  Engineers 

The  American  Association  of  Engi- 
neers is  about  to  undertiike  an  investi- 
gation of  engineering  training  and  em- 
ployment. Engineering  positions  will 
be  analyzed  to  ascertain  the  qualifica- 
tions required  and  to  determine  which 
of  them  engineers  should  be  expected 
to  obtain  in  early  training  and  which 
through  practical  experience.  It  is  be- 
lieved that  work  of  this  sort  will  help 
to  fit  men  into  positions  in  which  they 
can  serve  most  effectively. 

The  committee  which  has  been  ap- 
pointed to  take  up  the  work  is  assured 
of  the  co-operation  of  Dr.  C.  R.  Mann, 
who  investigated  the  subject  of  engi- 
neering education  for  the  Carnegie 
Foundation,  and  who  has  had  much  In- 
timate contact  with  practical  applica- 
tions of  vocational  selection. 


Engineers  Sue  as  Result  of 
Alleged  Libel 

A.  M.  Lund  and  P.  B.  Hill,  engineers 
of  Little  Rock,  Ark.,  have  entered  dam- 
age suits  against  H.  L.  Remniel,  state 
republican  chairman  for  .\rkansas,  de- 
manding $50,000  for  alleged  libelous 
statements.  'The  suit  charges  Remmel 
with  falsely  stating  that  Messrs.  Lund 
and  Hill  wasted  the  taxpayers'  money 
in  connection  with  the  Little  Rock-Hot 
Springs  highway  construction.  The 
libel  is  alleged  to  have  been  made  in  an 
article  written  by  Mr.  Remmel  and 
published  in  the  Little  Rock  Democrat. 
The  members  of  the  Arkansas  Chapter 
of  the  American  Association  of  Engi- 
neers are  giving  the  engineers  moral 
support  in  their  suit  in  the  endeavor  to 
end  what  is  characterized  as  "a  too 
free  habit  among  more  or  less  promi- 
nent citizens  to  attack  encineers  pub- 
licly without  cause." 
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New  Canadian  Laws  Place  Severe 
I  imits  on  Truck  Weights 

Two  new  laws  have  been  passed  that 
will  affect  the  use  of  motor  trucks  in 
the  province  of  Quebec.  The  provin- 
cial government  has  prohibited  any 
truck  of  over  2i  tons  weight  to  use  the 
provincial  highways  outside  of  cities. 
Although  owners  of  the  large  trucks 
are  subject  to  a  provincial  tax  the 
trucks  are  not  allowed  on  the  roads 
of  the  province  outside  the  city  streets. 
Power  has  been  vested  in  the  city  to 
regulate  the  size  of  the  loads  carried 
by  these  heavy  trucks. 

The  city  of  Montreal  has  enacted  a 
by-law  under  which  5-ton  trucks  will 
be  limited  to  loads  of  3  tons  if  equip- 
ped with  pneumatic  tires;  trucks  with- 
out pneumatic  tires  are  prohibited  from 
transporting-  loads  of  over  2i  tons. 

There  are  many  firms  in  the  city  of 
Montreal,  including  large  construction 
companies  which  own  heavy  motor 
trucks.  Some  of  the  construction  com- 
panies are  considering  the  elimination 
of  the  trucks  of  over  the  2*  tons  capac- 
ity. It  is  claimed  that  if  the  law  is 
not  repealed,  it  will  not  be  profitable 
to  use  the  5  ton  trucks  when  carrying 
only  half  the  loads  they  formerly  trans- 
ported. 

The  reason  for  the  provincial  law 
and  the  city  law  is  the  same,  namely, 
the  fear  that  the  heavy  trucks  will 
damage  the  streets  and  highways  with 
the  heavy  loads. 

In  the  province  of  Quebec  the  sale 
of  heavy  trucks  has  been  injured  greatly 
by  the  two  new  laws.  Some  of  the 
owners  of  the  big  trucks  have  already 
offered  them  for  sale  on  the  eve  of  the 
operation  of  the  two  laws.  Some  of  the 
contracting  companies  are  purchasing 
draught  horses  in  Prince  Edward  Is- 
land and  New  Brunswick  for  use  in- 
stead of  the  big  tinicks  in  transporting 
building  materials. 


To  Hold  Safety  Congress 

The  annual  Safety  Congress  and  ex- 
hibition of  safety  appliances  of  the 
National  Safety  Council  will  be  held 
at  Detroit,  Aug.  28  to  Sept.  1.  As 
usual,  a  long  program  of  papers  and 
demonstrations  has  been  planned.  Each 
of  the  21  sections  of  the  council  will 
meet  separately  in  two  or  three  sessions 
and  there  will  be  a  number  of  general 
sessions  at  which  topics  of  interest  to 
all  sections  will  be  discussed.  The 
topics  listed  for  the  civil  engineering 
construction  section  are:  An  address 
by  Gen.  R.  C.  Marshall,  representing 
the  Associated  General  Contractors; 
practical  safety  methods  for  field 
superintendents;  keeping  accident  rec- 
ords; safety  work  on  high  steel  build- 
ings; industrial  surgeons,  and  elimina- 
tion of  waste   in  construction. 


Garbage  Collectors'  Strike 
Fails  at  Detroit 

On  account  of  a  reduction  in  wages 
from  $5.50  to  $5  a  day,  garbage  col- 
lectors and  drivers  at  Detroit,  Mich., 
struck  recently.  Joseph  A.  Martin, 
commissioner  of  public  works,  informs 
Engineering  News-Record  that  little 
difficulty  was  experienced  in  replacing 
the  strikers  and  that  there  were  only 
a  few  attacks  on  the  men  and  those 
minoi-.  On  Aug.  4,  strikers  were  ap- 
plying for  positions  but  were  net  being 
taken  back. 


State  Not  Forced  to  Repair  Road 
Intersections  With  Town  Streets 

An  opinion  by  Attorney-General  U.  S. 
Lesh,  of  Indiana,  recently  given  to  the 
State  Highway  Commission  holds  that 
the  commission  is  not  required  by  law 
to  repair  and  maintain  streets  in  incor- 
porated towns  where  the  srtreets  connect 
state  highways.  The  commission  has 
discretionary  powers  in  regard  to  mak- 
ing these  improvements,  the  opinion 
holds.  In  some  towns  and  cities  of 
Indiana,  streets  connecting  state  high- 
ways have  been  allowed  to  fall  into  bad 
condition  by  the  local  officials  on  the 
gi'ound  that  the  repair  work  should  be 
done  by  the  state  highway  commission. 


Record  Shipment  of  Electrical 
Plant  for  Chilean  Railways 

Two  trainloads  of  equipment  for  the 
electrification  of  the  Chilean  State  Rys. 
have  left  Pittsburgh,  in  partial  fulfill- 
ment of  the  contract  between  the 
Chilean  Government  and  the  Westing- 
house  Electric  International  Co.  for  the 
$7,000,000  worth  of  apparatus  included 
in  the  initial  installation. 

The  second  shipment,  one  of  the  larg- 
est single  consignments  on  record  of 
electrical  apparatus  for  railroad  elec- 
trification, was  attended  by  consider- 
able ceremony  and  the  train  was  set  in 
motion  by  radio  control.  Equipment 
already  shipped  includes  all  the  ap- 
paratus for  the  five  sub-stations  con- 
templated under  the  present  project. 


Zoning  and  Major  Street  Plan 

Work  at  Columbus,  Ohio 

Preparation  of  zoning  and  major 
street  plans  for  Columbus,  Ohio,  has 
been  started  by  the  City  Planning  Com- 
mission. A.  H.  C.  Shaw,  who  was 
connected  with  the  work  of  the  Cleve- 
land City  Planning  Commission  for 
several  years,  has  been  employed  as  en- 
gineer "of  the  Columbus  Commission 
and  Robert  Whitten,  city  planner,  of 
Cleveland,  has  been  retained  as  con- 
sultant to  the  commission.  Prof.  F. 
H.  Eno,  of  the  department  of  engineer- 
ing of  Ohio  State  University,  is  a  mem- 
ber of  the  Columbus  City  Planning 
Commission  and  chairman  of  its  com- 
mittee on  zoning  and  major  street  plan. 

Industrial  Executives  to  Meet 

The  seventh  annual  summer  session 
in  industrial  organization  and  admin- 
istration will  be  held  at  the  Pennsyl- 
vania State  College,  Aug.  28-Sept.  9. 
The  session  will  be  under  the  immedi- 
ate direction  of  Prof.  Edwai-d  J.  Kunze, 
assisted  by  Prof.  J.  O.  Keller  and 
Prof.  P.  P.  Henshall  of  the  department 
of  industrial  engineering.  The  course 
is  designed  to  meet  the  needs  of  manu- 
facturers, superintendents,  personnel 
directors,  accountants,  production  man- 
agers, and  others. 

The  purpose  of  the  conference  is  to 
assist  men  in  the  development  of  their 
jobs,  to  broaden  the  applicability  of 
scientific  methods  to  industrial  manage- 
ment, and  to  illustrate  the  most  effec- 
tive methods  of  modem  organizations. 
The  work  is  divided  into  discussions  on 
industrial  organization,  manufacturing 
methods,  employment,  industrial  rela- 
tions, factory  planning,  material  and 
production  control,  scheduling  and  dis- 
patching, purchasing,  cost  accounting, 
and  kindred  subjects. 


To  Award  Highway  Fellowships 
at  Michigan 

Two  of  the  following  fellowships  will 
be  awarded  not  later  than  Sept.  1  and 
two  not  later  than  Nov.  1,  by  the 
Board  of  Regents  of  the  University  of 
Michigan: 

The  Roy  D.  Chapin  Fellowship  in 
Highway  Transport,  for  the  investiga- 
tion of  an  approved  subject  relative 
to  highway  transport. 

The  Roy  D.  Chapin  Fellowship  in 
Highway  Engineering,  for  the  investi- 
gation of  an  approved  subject  relative 
to  hard-surfaced  roads  and  pavements. 

Two  Detroit  Edison  Fellowships  in 
Highway  Engineering,  for  the  investi- 
gation of  approved  subjects  relative  to 
moderate-cost  country  roads. 

Each  fellowship  pays  the  sum  of  $250 
with  an  allowance  of  $50  for  expenses. 
The  holders  of  these  fellowships  do  not 
have  to  pay  tuition  fees.  A  fellow  must 
hold  a  bachelor's  degree  from  a  col- 
lege of  recognized  standing.  An  appli- 
cation for  a  fellowship  must  include 
a  concise  statement  of  the  candidate's 
educational  training  and  engineering 
experience,  and  three  references.  Re- 
quests for  information  should  be  sent 
to  Prof.  Arthur  H.  Blanchard,  Univer- 
sity of  Michigan,  Ann  Arbor,  Mich. 

Foreign  Light-Railway  Society 
Meets  in  October 

The  newly-organized  International 
Tramways,  Light  Railways  and  Bus 
Transport  Association,  with  headquar- 
ters at  Brussels,  Belgium,  will  hold 
its  first  annual  meeting  at  Brussels  in 
October.  This  association  is  the  suc- 
cessor to  the  old  established  Tramways 
and  Light  Railways  Association  which 
was  dissolved  at  the  time  of  the  World 
War  by  order  of  the  Belgian  govern- 
ment because  its  membership  included 
German  companies.  The  property  of 
the  association  was  also  sequestrated 
since  it  consisted  in  part  of  enemy 
funds. 

Membership  in  the  new  association  is 
limited  to  companies  in  the  allied  ana 
neutral  countries,  and  includes  also 
officers  of  these  companies  and  associ- 
ate members  who  are  interested  in  the 
question  of  local  transportation  but  ai-e 
not  officially  connected  with  the  indus- 
try. The  "president  is  C.  de  Burlet, 
director  of  the  National  District  Rail- 
way Society  (Belgium);  the  secretary 
is  Henri  Camp. 

Civil  Service  Examinations 

UNITED  STATES 

For  the  United  States  civil  service 
examinations  listed  below  apply  to  the 
United  States  Civil  Service  Coynmis- 
sion,  Washington,  D.  C,  or  to  any  local 
office  of  the  Civil  Service  Com7nission. 

Vacancies  in  the  Income  Tax  Unit  of 
the  Bureau  of  Internal  Revenue,  Treas- 
ury Department.  Appraisal  engineer, 
$3,000  to  $4,000  per  year.  Receipt  of 
applications  to  close  Aug.  29. 

Vacancies  in  the  Lighthouse  Serv- 
ice. Architectural  and  structural  steel 
draftsman,  $1,380  and  $1,800  per  year. 
Receipt  of  applications  to  close  Sept.  6. 
■  Vacancies  in  the  Bureau  of  Public 
Roads.  Highwav  research  specialist: 
Grade  1,  $1,800  to  $3,000  per  year,  or 
$G  to  $10  per  day;  Grade  2,  $3,000  to 
$4,500  per  year,  or  $10  to  $12.50  per 
day.  Receipt  of  applications  to  close 
Sept.  12. 
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Calendar 


Annual   MeptinsN 


KNGINEERING  INSTITUTE  OF 
CANADA.  Montreal.  Que.  ;  Pro- 
fessional Meeting,  Winnipeg,  Man., 
Sept.  5-7. 

NEW  ENGI^AND  WATER  WORKS 
ASSOCIATION.  Boston  ;  Annual 
Convention.  New  Bedford.  Mass., 
Sept.   12-15. 

AMERICAN  ASSOCIATION  OF  PORT 
AUTHORITIES:  Montreal.  Que.; 
Annual  Convention,  Toronto,  Ont.. 
Sept.  14-16. 

AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL IMPROVEMENTS.  St. 
Petersburg.  Fla. ;  Annual  Conven- 
tion,  Cleveland.  Ohio,   Oct.    2-6. 


The  County  Engineers'  A.ssociation 
of  California  has  elected  the  following 
officers:  R.  R.  Arnold,  Martinez,  presi- 
dent; J.  L.  McBride,  Orange  County, 
vice-president;  Lloyd  Bowman,  Santa 
Cruz,  secretary-treasurer;  E.  P.  Bell, 
Napa,  and  Howard  F.  Coussens,  Salinas, 
directors. 

The  San  Diego  (Cal.)  Chapter,  Ameri- 
can Association  of  Engineers,  has 
elected  officers  as  follows:  President, 
F.  S.  Callender,  naval  public  works 
office;  vice-president,  A.  C.  Black;  secre- 
tary, C.  B.  Ireland;  treasurer,  R.  W. 
Miller;  delegate  to  state  association, 
N.  W.   Cumniings. 

The  Illuminating  Engineering  So- 
ciety is  to  hold  its  16th  annual  con- 
vention at  Swampscott,  Mass.,  Sept. 
25-28.  Charles  L.  Edgar,  president  of 
the  Edison  Electric  Illuminating  Co., 
Boston,  is  chairman  of  the  general 
convention  committee. 


Personal  Notes 


Squire  E.  Fitch,  Westfield, 
N.  J.,  has  been  appointed  county  engi- 
neer of  Chatauqua  County,  N.  Y.  He 
succeeds  William  J.  K  n  A  u  e  r,  of 
Jamestown,   N.   Y.,   who   has   resigned. 

A.  V.  R  u  G  c  LE  s,  until  recently  en- 
gineer of  construction  and  surveys  in 
the  Cleveland  water  department,  in 
charge  of  the  design  and  construction 
of  the  Baldwin-Fairmount  project,  in- 
volving the  expenditure  of  about 
$13,000,000,  recently  was  appointed 
water  commissioner  for  the  City  of 
Cleveland.  Several  years  ago  Mr. 
Ruggles  was  with  Hazen  &  Whipple, 
consulting  engineers.  New  York  City, 
on  various  filtration-plant  projects. 
Later  he  became  assistant  engineer  for 
the  Board  of  Water  Supply  of  the  City 
of  New  York.  After  spending  some 
time  on  work  in  connection  with  the 
Catskill  Aqueduct,  New  York  City,  Mr. 
Ruggles  in  1914  became  assistant  en- 
gineer of  the  Division  of  Water,  De- 
partment of  Public  Utilities.,  of  Cleve- 
land, a  position  he  held  until  August, 
1917.  During  the  war  Mr.  Ruggles 
was  a  captain  of  engineers  and  most 
of  his  oversea's  service  was  as  an  as- 
sistant to  Major  .Tnbn   B.   Hawley,  in 


charge  of  water  supply  and  sanitation 
in  Base  Section  1,  A.  E.  F. 

James  A.  Davis,  chief  engineer 
of  the  Washington  State  Highway  Divi- 
sion for  the  past  nine  years,  has  re- 
signed, to  enter  the  employ  of  the 
Carlson  Construction  Co.,  of  Spokane. 
George  T.  McCoy,  present  as- 
sistant chief  engineer,  will  succeed  Mr. 
Davis. 

R.  M.  Taylor,  who  has  been  with 
the  H.  W.  Kaylor  Construction  Co., 
Elkins,  W.  Va.,  has  joined  the  engineer- 
ing staff  of  the  West  Virginia  State 
Road  Commission  as  assistant  engineer 
of  construction. 

Walter  S.  Pedersen,  until 
recently  designer  for  the  Iowa  Steel  & 
Iron  Works,  has  been  made  chief  engi- 
neer of  Geiger  and  Peters,  steel  fabrica- 
tors, Indianapolis,  Ind. 

J.  C.  B  u  R  G  E  S  E  N,  former  assistant 
engineer  with  the  Union  Pacific  R.  R. 
Co.,  has  been  made  project  engineer  for 
the  Missouri  State  Highway  Depart- 
ment. 

Walter  Moore,  Jr.,  has  re- 
signed as  manager  of  the  Southern 
California  Chapter,  Associated  General 
Contractors  of  America,  to  accept  the 
sales  management  of  the  Union  Rock 
Co.,  Los  Angeles.  E.  Earl  Glass, 
engineer  for  the  chapter,  is  now  man- 
ager. 

M.  A.  G  o  u  L  D,  assistant  engineer 
with  the  Illinois  Division  of  Highways 
for  the  past  few  years,  has  been  ap- 
pointed instructor  in  the  civil  engineer- 
ing department  of  the  University  of 
Idaho.  Mr.  Gould  is  a  graduate  of  the 
University  of  Illinois  and  spent  two 
years  with  the  U.  S.  Signal  Corps. 

Irwin  S.  Osborn,  of  Allen  & 
Osborn,  consulting  engineers,  Cleve- 
land, Ohio,  has  joined  the  engineering 
and  executive  staff  of  the  C.  0.  Bart- 
lett  &  Snow  Co.  of  Cleveland.  The  com- 
pany named  is  to  add  service  in  the 
refuse  incineration  field  to  what  it  has 
already  been  rendering  for  many  years 
in  garbage  reduction. 

Horace  P.  Ramey,  division 
engineer.  Sanitary  District  of  Chicago, 
and  in  the  service  of  the  district  since 
his  graduation  from  the  University  of 
Michigan  15  years  ago,  has  been  made 
acting  chief  engineer,  during  a  tem- 
porary leave  of  absence  of  .\  L  B  E  R  T 
W.    D  I  L  L  I  N  G,  chief  engineer. 

W.  D.  Wilson,  of  Englewood, 
N.  J.,  has  recently  been  appointed  .su- 
perintendent of  the  public  works  de- 
partment of  Rockville,  Conn.,  succeed- 
ing C  L  a  Y  t  o  n   E.  S  w  A  I  N,  resigned. 

Ezra  C.  S  h  o  e  C  R  a  P  t,  f  or  the 
past  nine  years  city  engineer  of  Flint, 
Mich.,  has  joined  the  sanitary  engineer- 
ing firm  of  Hoad,  Decker  &  Drury. 
City  paving  and  other  municipal  work 
will  be  handled.  The  name  of  the  new 
firm  will  be  known  as  Hoad,  Decker, 
Shoecraft  &  Drury. 

Henry  H  o  l  g  a  t  e,   of   Mon- 

treal, Que.,  has  been  retained  by  the 
Dominion  Department  of  Railways  & 
Canals  to  report  on  the  hydro-electric 
power  in  the  Trent  Valley  ■  District, 
with  a  view  to  settlement  of  differences 
between  the  Ontario  Hydro  Electric 
Commission  and  the  Federal  Depart- 
ment of  Railways  and  Canals. 


C.  E.  G  H  Y  s  E  N  s,  city  engineer  ot 
Verdun,  Que.,  has  resigned.  He  is  suc- 
ceeded by  H.  H  A  D  l  E  Y,  former  city 
engineer. 

Edward  H.  Spiers,  former  as- 
sistant field  engineer  with  the  Inter- 
state Commerce  Commission,  Bureau  of 
Valuation,  is  now  resident  engineer 
with  heatlquarters  at  Elkin  for  the 
North  Carolina  State  Highway  Com- 
mission. 

Charles  Clarahan,  Jr.,  is 
now  junior  engineer  with  the  Division 
of  Highways,  State  of  Illinois.  He 
was  formerly  structural  engineer  for 
N.  B.  Garver,  consulting  engineer,  Lit- 
tle Rock,  Ark. 

LlEUT.-COMMANDEE       E.       D. 

Stanley,  Supply  Corps,  U.  S. 
Navy,  attached  to  the  office  of  the  chief 
co-ordinator,  will  soon  spend  some  time 
in  Albany,  N.  Y.,  in  connection  with  the 
organization  of  a  centralized  purchas- 
ing office  recently  authorized  by  the 
New  York  legislature.  Endeavor  will 
be  made  to  co-ordinate  the  purchase 
and  storage  activities  of  New  York 
State  with  similar  federal  activities 
within  the  state. 


Obituary 


A.  L.  J  0  H  N  s  o  N,  president  of  the 
Corrugated  Bar  Co.,  Buffalo,  died  at 
his  home  in  that  city  July  21.  An  ex- 
tended obituary  will  appear  in  a  later 
issue  of  this  journal. 

Timothy  Shea,  retired  rail- 
road contractor  of  Knoxville,  Tenn., 
who  has  made  his  home  in  Washing- 
ton, D.  C,  for  several  years,  died  re- 
cently at  the  age  of  73  years.  Mr. 
Shea  was  one  of  the  most  prominent 
railroad  contractors  of  the  south,  be- 
sides having  done  much  work  through- 
out the  southern  section  of  the  United 
States  had  executed  a  large  number  of 
contracts  for  the  republic  Guatemala. 

Frank  E.  Bogardus  for  sev- 
enteen years  county  engineer  and  su- 
perintendent of  highways  for  Onon- 
daga County,  New  York,  died  recently 
at  East  Syracuse,  aged  56  years. 
Previous  to  his  becoming  superintend- 
ent of  highways  of  Onondaga  County 
he  had  served  as  superintendent  of 
highways  for  the  town  of  DeWitt.  He 
was  the  treasurer  of  the  County  Super- 
intendent of  Highways  Association  for 
a  number  of  years. 

A.  L.  Harris,  consulting  engineer 
of  Los  Angeles  and  Phoenix,  Ariz., 
died  recently  in  the  former  city,  aged 
50  years.  Outstanding  in  his  pro- 
fessional practice  were  his  associations 
with  reclamation  and  irrigation  proj- 
ects. For  seven  years  he  was  an  as- 
sistant engineer  in  the  U.  S.  Reclama- 
tion Service,  spending  most  of  that 
time  in  or  near  the  Roosevelt  Dam. 
He  w'as  graduated  from  the  University 
of  Michigan  in  1896  and  after  gradua- 
tion was  employed  successively  by  the 
New  York  State  Barge  Canal  Survey, 
the  Isthmian  Canal  Commission,  the 
Pennsylvania  &  Long  Island  R.  R. 
companies  and  private  firms  in  draft- 
ing, designing  and  estimating.  Mr. 
Harris  was  chief  engineer  of  the  Pari- 
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dise-Verde  project  and  was  connected 
also  with  the  Beardsley  and  Lotus 
Valley  Project  in  a  consulting  capacity. 
He  was  a  member  of  the  American 
Society  of  Civil  Engineers. 


Business  Notes 


Monroe  L.  Patzig  has  been 
appointed  representative  of  the  Con- 
veyors Corporation  of  America,  Chi- 
cago, for  the  sale  of  the  American 
trolley  carrier  in  the  Des  Moines,  Iowa, 
district. 

F.  L.  H  o  w  E  L  L  &  C  C,  drilling  con- 
tractors, have  removed  their  offices 
from  Sci-anton  to  Pittston,  Pa. 

The  C.  O.  Bartlett  &  Snow 
C  0.,  of  Cleveland,  Ohio,  announces  that 
hereafter  it  will  build  refuse  destruc- 
tors as  well  as  garbage  reduction 
plants  and  that  it  has  added  to  its  engi- 
neering and  executive  staff  Irwin  S. 
Osborn,  consulting  engineer,  who  has 
specialized  for  years  in  garbage  and 
refuse  disposal.  Associated  with  Mr. 
Osborn  in  directing  the  enlarged  serv- 
ice of  the  company  will  be  Mr.  Big- 
house,  who  has  long  been  in  charge  of 
the  garbage  disposal  work  of  the  com- 
pany. Raymond  Wells  will  also  con- 
tinue with  the  company  as  consulting 
chemical  engineer. 


EQUIPMENT  AND 
MATERIALS 

Truck  for  Road-Building  Service 

Designed  especially  for  road-building 
service,  a  motor  truck  with  a  short 
wheelbase  and  equipped  with  1  and  2- 
cu.yd  batch  bodies  has  been  developed 
by  the  Republic  Truck  Sales  Corp., 
Alma,  Mich.  To  provide  manoeuvering 
ability  on  subgrades  the  truck  is 
equipped  with  pneumatic  tires  and 
with  a  wheelbase  of  only  110  in.  The 
turning  radius  is  15i  ft.  A  special  low 
gear  ratio  enables  the  truck  to  negoti- 
ate sand  and  mud  roads.  The  body  is 
mounted  low  and  is  balanced  over  the 
rear  axle.  Approximately  40  per  cent 
of  the  total  load  is  carried  on  the  front 
wheels. 

Three  body  designs,  all  of  2-cu.yd. 
capacity,  are  available.  The  standard 
rear  discharge  type,  with  two  compart- 


ing two  batch  boxes  of  1-cu.yd.  capacity 
so  that  contractors  may  use  existing 
eciuipment  if  preferred. 


ments,  is  fitted  with  an  underbody  hy- 
draulic hoist  and  a  swinging  center  par- 
tition controlled  by  the  driver.  This 
type  of  truck  is  intended  for  use  at  a 
central  proportioning  plant.  For  the 
wet-mix  system  the  truck  body  com- 
prises two  gravity  end-dump  hoppers. 
A  third  body  action  provides  for  mount- 


Balanced  Ventilating  Skylight 

Steel-frame  skylights  having  pivoted 
sash  counterbalanced  for  easy  opera- 
tion and  giving  an  exceptionally  large 
unobstructed  area  when  fully  open 
form  a  recent  development  for  indus- 
trial buildings  in  which  fumes,  steam 
or  gases  make  ample  ventilation  essen- 


ffrm 


condensation  is  collected  by  gutters  on 
the  sash.  A  rocking  lever  mounted  on 
the  skylight  frame  carries  two  connect- 
ing arms  whose  outer  ends  are  pivoted 
to  the  two  sash  panels  so  that  as  one 
panel  moves  up  the  other  moves  down 
and  the  panels  are  thus  counterbal- 
anced. On  the  lever  shaft  is  a  worm 
wheel  engaging  a  worm  which  is  oper- 
ated by  a  sprocket  wheel  and  endless 
chain.  In  this  way  the  panels  can  be 
moved  readily  to  give  any  desired  ex- 
tent of  opening  and   they  will  remain 
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tial.  They  are  the  invention  of  B.  P. 
Blaski  and  are  being  introduced  by 
McKeown  Bros.,  Inc.,  of  Chicago  and 
New  York. 

From  the  drawing  of  the  double- 
pitch  skylight  it  will  be  seen  that  each 
face  consists  of  two  panels.  The  dis- 
tinctive feature  is  that  these  two  panels 
are  hinged  at  top  and  bottom  respec- 
tively and  are  so  connected  as  to 
balance  each  other.  When  closed  a 
weatherproof  joint  is  formed.     Interior 


in  position  since  they  cannot  overhaul 
the  worm  gear. 

These  .skylights  are  made  in  four 
standard  widths  of  6  to  12  ft.  and  of 
any  desired  length,  with  all  the  sash 
movable  or  with  alternate  sections  of 
fixed  and  movable  sash.  They  are' 
shipped  knocked  down  ready  for  erec- 
tion and  simple  instructions  enable  any 
handy  man  to  install  them  on  existing 
buildings.  For  sawtooth  roofs  a  some- 
v/hat  different  construction  is  used. 


Out-of-the-Ordinarv  Trade  Publications 


Segment  Block  Sewers — The  Ameri- 
can Vitrified  Products  Co.,  Akron, 
Ohio,  has  issued  a  hand-book  of  infor- 
mation on  Amco  segment  block  sewers. 
The  material  is  presented  in  seven 
chapters  dealing  with  manufacture, 
tests,  design,  construction,  estimating 
and  specifications.  The  blocks,  of 
vitrified  clay,  are  adapted  both  to  cir- 
cular and  egg-shaped  sewer  sections. 
There  are  a  number  of  tables  devoted 
to  sewer  hydraulics,  excavation  quan- 
tities per  linear  foot  of  trench,  areas 
of  circles,  number  of  brick  required, 
etc.  The  data  and  illustrations  are  in 
convenient  form  for  the  use  of  mu- 
nicipal and  consulting  engineers. 

Drafiline  Cableivay  Excavators — 
Sauerman  Bros.,  Chicago,  have  pub- 
lished an  18-page  illustrated  pamphlet 
on  handling  sand  and  gravel  with  drag- 
line cableway  excavators  which  dig,  ele- 
vate, convey  and  dump  material  with- 
out the  use  of  intermediate  machinery. 
The  scraper  buckets  are  made  in  six 
sizes,  from  J  to  2  cu.yd.,  and  the  maxi- 
mum economical  cable  span  is  800  ft. 
Photographs  and  text  cover  a  wide 
variety  of  installations  of  this  type. 

Lime — The  Ohio  Hydrate  &  Sup- 
ply Co.,  Woodville,  Ohio,  presents 
facts  about  the  origin,  manufacture 
and  use  of  lime  in  a  16-page  illustrated 
booklet. 


Asphalt  Macadam — THE  TEXAS  Co., 
New  York,  has  revised  and  reprinted 
its  12-page  booklet  entitled  "How  to 
Build  an  Asphalt  Macadam  Road." 
Steps  in  constructing  the  base  and  the 
wearing  surface  are  described  and  a 
number  of  photos  illustrate  methods 
of  applying  the  asphaltic  binder  by 
hand  pouring  and  pressure  distributors. 

Pit  and  Quarry  Equipment  —  THE 
Western  Wheeled  Scraper  Co.  shows 
the  adaptability  of  its  equipment  to  pit 
and  quarry  work  in  a  16-page  booklet 
profusely  illustrated  with  photographs 
of  its  scrapers,  dump  cars,  elevating 
graders,  dump  wagons  and  carts,  road 
and  i-ailroad  plows,  jaw  crushers  and 
gravel-screening  plants.  The  text  deals 
with  operating  methods  at  specific  in- 
stallations. 

Riveted  Steel  Pipe — The  Merchant 
Ship  Building  Corp.,  Chester,  Pa., 
describes  in  an  8-p.  illustrated  folder 
the  process  of  manufacture  of  large- 
diameter  riveted  .steel  pipe.  The  views, 
with  brief  descriptive  text,  cover  the 
following  steps:  Pickling,  punching, 
planing,  scarphing,  rolling,  and  plant 
layout  for  the  fabrication  of  large  di- 
ameter steel  pipe  (7 J  to  81  ft.)  for  use 
on  the  Catskill  aqueduct,  New  York. 
There  are  also  illustrations  of  radio 
and  transmission  towers  and  grain  ele- 
vator equipment. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Voluwi 


Production  and  Material  Stocks  in  Ten  Cities 

steel  Output  Dropped  6  Per  Cent,  Lumber  12  Per  Cent  in  Month — 
Cement  and  Brick  Industries  Suffer  Fuel  Shortage 


Steel — Production  of  steel  ingots  in 
July  totaled  2,487,104  tons,  a  drop  of 
6  per  cent  from  the  preceding  month. 
The  output  for  June,  2,634,477  tons  was 
the  peak  of  the  season.  Operations 
particularly  with  the  Carnegie  Steel 
Co.  are  proceeding  at  about  75  per  cent 
of  capacity.  Transportation  and  fuel 
conditions  have  improved  somewhat  dur- 
ing the  last  week.  Despite  the  usual 
seasonal  dullness,  demand  for  car  mate- 


Latest  figures  show  shipments  10  per 
cent,  production  6  per  cent  and  orders 
13  per  cent  below  normal. 

Cement — Output  during  June  totaled 
11,245,000  bbl.,  an  increase  of  69,000 
bbl.  over  May,  1922,  according  to  the 
Geological  Survey.  Shipments  increased 
721.000  bbl.  leaving  a  reserve  of 
10,668,000  bbl.  on  July  1,  1922,  a  de- 
crease of  2.225,000  bbl.  from  the  pre- 
ceding month. 


and  Middle  Western  districts.  Stocks 
are  adequate  only  in  the  South  and 
Far  West.  At  the  outset  of  the  strike 
brickyards  were  well  stocked  with  fuel, 
but  recent  reports  indicate  that  in 
many  sections  manufacturers  ai-e  at  the 
end  of  their  supplies.  Only  one  plant, 
in  Illinois,  is  actually  closed  down  for 
lack  of  fuel.  For  the  first  time  in  more 
than  a  year  the  brick  industry  is  report- 
ing a  shortage  of  skilled  labor. 

San  Francisco — Heavy  supplies  of 
road  oils  and  cement;  dealers'  stocks  of 
lime,  brick,  tile,  sewer  pipe  and  rein- 
forcing bars  in  good  shape.  Only  fair 
supply,  however,  of  track  supplies, 
expanded  metal  lath  and  triangle  mesh. 


CONDITIONS  OF  MATERIALS  STOCKS  IN  IMPORTANT  CENTERS 

Stocks  on  hnnd  in  approximate  fieurcs.  example:  (cement.  Denver.  1 0,000  bbl.) ;  time  required  for  deliverj-  of  carload  lots  to  city  job.  example:      (fewer     pip*, 
Vllanta  24  (a    36  hr.):  and  stocks  on  hand  in  genera!  terms,  example:  (common  brick.  New  York,  shortaKC.^ 
San  Francisco      Denver        Minneapolis        Detroit  Chicago       New  Orleans       .Atlanta       Philadelphia      Montreal     New   York 

c       ; "vVrtl                 Del   24  lir                                Moderate        50  per  cent      Stocks  low  Del.  in              Some  kilns      Plenty                  Enough   for 

Sewer  pipe...                              JLked            local                                         --"pply              below  24  Co  36           closed,                                      present  de- 

plant                                                                 normal  hr.                     acc't.  of                                    mande.  ' 

normal  strikes. 

Cement                                     Miiivv              10.000              Mills                Warehouse      Nearby            Enough.  20cars              Plentiful.        Ample              Dealers 

stdoks.             bbl.                   rofusiiiK           stocks              mills;  supplies.          stocks  kept 

large                  decrrawinc       quick  up. 
-     cimtracts.                                 deliveries. 

J-                                              I'liiitv              \niple             Storks              Prompt  30«i40cars   Pair                  Del.  24hr.       Not  yet  affect- 

supply              low                   del.  from  ed  by    fuel 

Ohio  and  situation. 
Michigan 
mills. 

Common  brick                       Knough           Small.              Scarce              Enough           Stocks  in         Sufficient  Plenty.             Del.  from         Moderate        Shortage. 

No  delay             filling               for  im-              yards.  100       to  meet  kilns 

in  del'              ortlers              mediate           percent           demands.  as  fast 

from                 direct               needs                of  as 

yards.               from                                         capacity.  produced. 
kilns. 

Hollow  tile                              Pair                  Sufficient.        Stocks              Stocks              Factories  Del.                  Production      Del 

supply                                      dwindling.       light;                meeting  5  (oi  6               affected            24  hr.               No  shortai!t> 

del.                   demand.  days.                by 

take  strikes, 
.several 
days. 

I  ,„„hpr                                    25,000,000       Large               Fairly  good      Normal            Enough            Demand  Plenty             .Slocks              Large               7  (u    8  week 

ft',                     stocks,             at  mills.                                                             heavy,  at  present.       depleted  in      retail                from     mill. 

stocks  some                stocks, 

light .  grades. 

\sphalt                                    l.nrgo                lOcars                                     Sufficient Large               Heavy                                       Uefineries 

stocks.  supplies.         reserves.                                 near     cit.v. 

St  rucltirnl  steel  Cood  in  Supply     not  2  (a  3  cars Well  Warehouse 

spots.                                                                                                quiteupto  stocked.            stocks 

demand.  heavy. 


rials,  strip  steel,  sheets  and  plates  con- 
tinues active.  Conditions  in  the  semi- 
finished market,  however,  are  more 
unsettled. 

Lumber — An    average    of    369    mills 


Brick — Latest  production  figures  as 
of  July  1,  received  from  95  companies 
reporting  to  the  Common  Brick  Manu- 
facturers' Association  of  America,  show 
106,475,000   brick  burned,  or  increases 


REPORT  ON  COMMON  BRICK  FROM  95  YARDS  .\S  OF  JULY   I.   1922 

No.  of  Plants  Burned  Unburned  Price 

Dist.                                                          firms  closed  brick  on  brick  on  ("Orders  on  per  thousand 

No,             Including  Stales  of        reporting  down  hand  hand  books  at  brickyard 

1  N  Y..  New  England    8  0  4,502,000  2,643,000  6,581,000  $8   00to$I8   00 

2  Pa.  N.  J.Md..  DC  Del II  0  12,088,000  5,879,000  35,355,000  I2  00to     18  00 

3  Va..N.C.,S.  C.,Ga.,Fla J  0  3,306.000  3.933,000  8,013,000  9  00lo     16  00 

4.  Mich.,(>hio,  W.  Va 8  0  4,703,000  4.004,000  21.202,000  12  00to     13  50 

5  Ul.Ind.Wis 25  1  123,371.000  2.439.000  199,874.000  10  50to     14  00 

6  Ky  ,Tenn,  Miss.,  Ala,  Ark..  I-a.     II  0  6,613.000  5,444,000  9,075,000  8,00to     16,00 

7.  N.  &  S,  Dak.,  Minn.,  Neb.,  la., 

Kan.  Mo 9  3  2,917,000  2,801.000  3.429.000  10. 00  to     18.00 

8.  Okla,  Tex,  N.  M 1  I  5,183,000  3,136,000  2,499,000  S.OOto     12.00 

9.  Wash.,  Ore.,  Mont.,  Wye,  Ida., 

Utah.. Colo 4  0  1.687,000  340.000  339,000  I3.50to     16.00 

10.  Calif,  Ariz,  Nev 5  0  3,380,000  7,245.000  7,905,000  I4.00to     15.50 

95  167.750,000  37,864,000  294,272,000 


reporting  weekly  to  the  National  Lum- 
ber Manufacturers'  Association  for  the 
four  weeks  ending  July  22,  1922,  show 
845,928,489  ft,  cut  or  a  weekly  average 
of  211,482,122  ft.  as  against  240.246,400 
ft.    during    the    preced'ng    four    weeks. 


of  19  per  cent  in  production  and  21  per 
cent  in  shipments,  and  115,333,000 
shipped.  Orders  on  the  books  are  far 
in  excess  of  both  burned  and  green 
brick  on  hand  as  the  brick  table  shows. 
This  condit'on  applies  to  all  the  Eastern 


Plenty  of  structural  shapes,  plates  and 
steel  sheets;  25,000,000  ft.  of  lumber 
in  yards. 

Denver — Brick  situation  improved; 
supply  limited  but  no  delay  in  deliver- 
ies. Plenty  of  other  building  materials. 

Minneapolis — Dealers'  stocks  of  ce- 
ment, brick,  lime  and  hollow  tile  are 
low,  orders  being  filled  direct  from  cars 
or  kilns  in  many  cases.  Mills  are 
refusing  to  sell  cement  on  large  con- 
tracts, owing  to  fuel  uncertainties. 
Lumber  stocks  fairly  good  at  mills; 
little  buying  by  dealers  owing  to  uncer- 
tain deliveries.  Lumber  shortage 
expected  soon  if  present  strikes  and 
weather  conditions  continue. 

Detroit — Small  quantities  of  paving 
stone,  wood  blocks  and  hollow  tile  on 
hand.  Ample  supplies  of  lime,  brick 
and  nianila  rope.  Normal  stocks  of 
asphalt,  sewer  pipe  and  lumber,  in 
yards.  One  cement  mill  closed  down 
for  litck  of  coal;  others  facing  shut- 
down unless  situation  is  relieved  within 
thirty  days.  Car  shortage  has  had  no 
serious  effect  upon  building  materials 
.supplies,  as  yet. 


August  10,  1922 


Chicago — Stocks  of  common  brick  in 
yards  about  100  per  cent  of  capacity. 
Hollow  tile  demand  taking  all  that  fac- 
tories can  produre.  Sewer  pipe  supply 
about  50  per  cent  below  normal  and 
demand    taking    entire    factory   output. 

New  Orleans — Not  enough  sewer 
pipe.  No  crushed  stone  on  hand. 
Lumber  demand  exceeding  supply. 

Atlanta — Plenty  of  lumber,  brick  and 
asphalt.  About  twenty  carloads  of 
cement,  30  to  40  carloads  of  lime  and 
2  to  3  carloads  of  structural  steel  on 
sidings.  Deliveries  made  on  sewer  pipe 
in  24  to  3G  hr. ;  hollow  tile  5  to  6  days. 

Philadelphia — Sewer  pipe  and  hollow 
tile  production  curtailed  by  strikes. 
Local  yards  delivering  brick  from  kilns 
before  they  are  sufficiently  cooled. 
Plentiful  stocks  of  cement,  lime,  paving 
stone  and  wood  blocks.  Lumber  stocks 
depleted;  beginning  to  affect  construc- 
tion. Big  reserves  of  ashphalt;  South 
and  Central  West  supplied  from  here. 

Montreal — Deliveries  made  on  lime 
and  hollow  tile  in  24  hr.  Cement  and 
brick  supplies  sufficient  to  meet  the  de- 
mand. Plenty  of  sewer  pipe  and  large 
retail  stocks  of  lumber. 

New  York — Hudson  River  brick  being 
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shipped  into  market  as  fast  as  possible 
despite  the  fact  that  coal,  wood  and 
coke  are  almost  unobtainable,  except  in 
limited  quantities  and  at  prohibitive 
prices.  No  actual  shortage  of  other 
construction  materials. 


"Jtdy  Contracts  3i  Per  Cent  Under 
Preceding  Month" — p.  208,  Business 
Side  of  Construction,  Aug.  3  issue. 

Maybe  it  didn't  sound  optimistic — 
but  it  ivas  the  truth. 

That  ivas  why  Engineering  News- 
Record  published  it. 

Could  have  said  "July  Contracts  131 
Per  Cent  Heavier  than  for  July, 
1921." 

That  also  is  true.  But  construction 
men  are  not  so  keenly  interested  in 
a  year  ago  as  they  are  in  a  cotnpari- 
son  of  "now"  with  only  a  month  ago. 
They  ivant  to  know  the  current  trend. 

So  the  News-Record  cut  to  the  line — 
let  the  chips  fall  where  they  might. 
[The  Business  Side  of  Constrnction 
fries  to  do  this  every  week.] 


Bid  Prices  on  Federal  Aid  Roads 
Show  Wide  Ranges 

Average  accepted  bids  on  Federal 
Aid  road  projects,  during  June,  showed 
rates  for  common  excavation  ranging 
from  16c.  in  Texas  to  $1.39  per  cu.  yd. 
in  New  York.  Bids  on  rock  excavation 
reached  as  high  as  $3.64  in  New 
England  as  against  35c.  in  Texas  and 
84c.  per  cu.yd.  in  Georgia.  A  wide 
range  of  bids  on  road  projects  involving 
the  excavation  of  8,29.5,786  cu.yd.  of 
earth,  resulted  in  an  average  rate  of 
34c.  per  cu.yd.  for  the  whole  United 
States.  An  average  rate  of  $1.41  per 
cu.yd.  is  shown  for  283,471  cu.yd.  of 
rock  excavation,  for  the  entire  country. 

Prices  of  gravel,  in  varying  quanti- 
ties, ranged  from  37e.  in  Iowa  and  56c. 
in  Colorado  and  South  Dakota  to  $3.50 
per  cu.yd.  in  Georgia.  Rates  for  sand 
maintained  greater  uniformity;  the  one 
high  average  being  $2  per  cu.yd.  in 
Massachusetts  as  compared  with  66c.  in 
Texas  and  South  Dakota  and  26c.  per 
cu.yd.  in  South  Carolina.  The  highest 
rate  for  crushed  stone,  in  place,  was 
in  New  York,  $3.70,  with  Ohio  next,  at 
$3.04;  the  minimum  in  Missouri,  $1.50. 
Structural  concrete  costs  wei-e  high- 
est in   Nevada  and  Washington. 


STATEMENT  OF  .\VER.\GE  .\CCEPTED  BID  PRICES  ON  FEDERAL  AID  PROJECTS  DURING  JUNE,   1922. 
ITEMS  AND  MATERIALS  FURNISHED  IN  PLACE  ON  PROJECT. 


Geographic  Divis- 
ions and  States 
Totals  for  all  States 
New  EnglaTul 

Maine 

New  Hampshire 

Vermont 

Massachusetts. 

Rhode  Island.. . 

Connecticut...  . 
Middle  Athintic 

New  York 

New  Jcr.scy 

Penns.vlvania-- . 
East  Xortfi  Central 

Ohio 

Indiana 

Ilhnois 

Michigan   .  . 

W^isconsin 

West  Nortli  Central 

Minnesota 

Iowa 

Missouri 

North  Dakota. 

South  Dakota . . 

Nebraska . 

Kansas 

Smith  Atlantie 

Delaware  . 

Maryland 

Virginia 

West  \'irgiiiia  - 

North  Carolina 

South  Carolina   . 

Georgia 

Florida 

East  South  Central 

Kentucky- 

Tennessee 

Alabama 

Mississippi . . 
West  South  Centrnt.. 

Arkansas 

Louisiana       , 

Oklahoma 

Texas ... 
Mountain .  .  . 

Montana 

Idaho .    . 

Wyoming 

Colorado..  .  . 

New  Mexico      .  . 

Arizona 

Utah 

Nevada 

Pacific 

Washington 

Oregon 

California 

*Pricp.'--  of  items 


Cu.Yds.   Rate 


8.295,786 
225,461 
54,614 
33,398 
47,224 
90,225 


1.226,560 

605,522 

351,389 

46,170 

2,296,254 


54,248 
119,000 
107,259 
132,636 

211.728 
69,365 


46,717 
95,646 


327,400 

45,000 

282,400 


0.34 
I  14 
1.22 
1  02 
1.01 
1.21 


351,400  1  39 
351,400  1.39 


363,644 
6,271 


357,373 
4,524,895 


0.33 
0  62 


0.32 
0  27 

0  27 
0  36 
0  26 
0  33 
0  25 


495,743  0.37 
82,600  0  59 


0  58 
0  39 
0.28 
0.21 

0.30 
0.40 


0  33 
0,22 
1,122,249  0  20 
85,360  0.32 


0.24 
0.  16 


374,005 

662,884 

672.266  0  23 

85,223  0  29 

430,000  0.20 

40,909  0.27 

95,634  0.29 


20,500     0.50 


0  40 
0.30 
0.41 


-Excavation — 
Unclassified 


1,983,391 
24.687 


107,720 
116,106 
78,997 


62,990 
12,080 


580 
1,104 


or  materials  cont 


9,059 

390.052 

10.946 

287.600 

3.300 

63,206 

25.1100 
602.000 

602,000 
.iniiig  Stafr 


0.65 
1    33 


14.995      1.27 


213.262 
116,100 

97,162 
280.869 
280,869 


I    03 

0  97 

1  08 
0  51 
il   51 


386.708     0  38 


0  51 
0  37 
U   27 


83,885      0   36 
76,754     0   51 


0   46 
0   64 


0  65 

1  58 


9,059     0  46 


0.46 
0  67 

0  41 

I)   79 

1  25 
0   29 


0    31 
II   74 


0   74 


Rock 


Gravel 


—Materials  - 
Sand  Clay 


Crushed  Stone 


Structural 

Class  A 


Concrete . 

Class  B 


Rate      Cu.Yds.      Kate      Cu.Yds        Kate      Cu.Yds.    Rate       Cu.Yds.      Rate      Cu.Vds. 


283,471 

16,553 

2,530 

746 

1,687 

11.590 


8.030 
8,030 


1.41 
3,64 


2.12 
2.12 


785,318 
120,668 
40.747 
2,778 
19,743 
57,400 


1.48 
2,01 
2.48 
2.16 
3.07 
1.31 


92,016 
.560 


0.46 
2.00 


1,250     2  24 
1,250     2  24 


23,417     0.98 


87,061      1    38         13,845     0  74 


0  98 

1  73 


23,417 
31,028 

'7 
22,176 

4,280 
100 

4,465 


11,119      I    08 


7,900      1.17 


87,061 
266,933 


1.38 
0  64 


13,845   0  74 
4,486     0.66 


7,738     0.37 


34,625 

224,410 

160 


1.29 
0.56 
3.00 


4,486     0.66 


7,265 
3,165 


2.106     3  50 


2,106     3.50 
13,455     2.34 


31,450 
25,223 


0  26 
0.36 


4,100     1.00  13,455     2.34      

14,147     0  97        153,168     1.78        16,452     0  66 


13.747 

400 

73,012 

13,171 

24,200 

1,700 

33,941 


98.900 
35,000 
65,900 


0.99 
0.35 
1  25 
I    00 

0  92 
0  99 
1.59 


6,081 

147.087 

31,727 

6,731 


2.82 
1.74 
1.12 
1    92 


16.452     0.66 


8,600     1.50 
15,992     0.56 


1  22 
I  20 
12? 


108.950 
20,600 
53,350 
35,000 


2.56 
2  04 
2.37 
3.00 


142,609      2   34 


349 
349 


9,861 
741 


9,120 
12,498 


35.971 
35,97! 


39,930 
1.624 


3   70 
3  70 


2.25 
1   50 


12.498      1.50 


2  55 
2  55 


2  50 

2  94 


38,306      2   48 


44,000     2   27 
44,000     2   27 


39,560 
1,931 
205 
845 
391 
490 


1,890 
1.760 


Kate 
19.60 
21.50 
30  80 
19.40 
19  00 
23    10 


9.85 
*8,60 


Cu.Yds. 

24,061 

3,181 

354 

621 

854 

1,352 


130     27.30 
2   30  6,516      17   75 

3.04  2,398      18   30 


4, 1  18 
3,018 


145 

650 

4 

1,2.32 
987 

4,895 


17   50 
19   10 


26  80 
19  30 
23   00 

19  20 
18.60 

20  00 


70 

127 

51 

1,418 

1,274 

l,»55 

2,161 
64S 


21.40 

22  30 

18  80 

23  00 

19  50 

17  30 

16   30 

18  30 


703     17.10 

813      13  90 

12,841     20  20 


5,583  21   80 

7,258  18  90 

4,355  21    20 

7  24.00 

2,386  2i.66 

770  20  80 

1,052  21.00 


60 
80 

1,953 

15 

220 

1.718 


15.00 
41.00 
24  70 
40  00 
32  90 
23.70 


Rate 
17.60 
26.40 
26.00 
18.00 
17  20 
36.00 


985      19.50 


986 
1,688 
1,216 


472 
9,953 


!,602 
169 


19.50 
15.40 
14.70 


17.10 
13    15 


12   50 
20.00 


1.182      15.60 
1,741      17  60 


71  18  00 

772  16  60 

435  18   40 

300  20   00 

163  15.00 

400  16. 4C 

270  17  OC 


130 
4.211 


15.30 
21.00 


3,851  21.20 

360  17.80 

1,901  20.50 

190  20  20 


771 
151 
713 


61 
15 


20.80 
19.70 
20.60 

is  00 
39.00 


funii-hed  cenu'nt  and  bitumen  which  w.-us  not  included  in  tot.al  cost  of  the  item  arc  markoft  thus^* 
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Coal  Shortage  Threatens 
Building  Industry 

Several  Steel   Mills   Will  Close   Unless 

Strike   Is  Settled  Soon — Many 

Cement  Plants  Closed  Down 

The  effect  of  the  coal  shortase  on  in- 
dustrial operations,  already  noticeable 
in  reports  from  New  York  stating  that 
some  of  the  large  steel  mills  will  prob- 
ably have  to  shut  down  unless  the  coal 
strike  is  settled  within  the  next  few 
weeks,  is  also  being  felt  by  the  cement 
industry  and  the  difficulty  of  obtaining 


coal  has  caused  a  number  of  plants  to 
cease  operations  for  the  time  being.  A 
statement  issued  by  the  Portland  Ce- 
ment Association  in  Chicago  points  out 
that  the  cement  industry  is  the  fourth 
largest  consumer  of  coal  in  the  country, 
over  seven  million  tons  being  consumed 
at  cement  mills  every  year.  Many  of 
the  mills  have  been  having  difficulty  in 
securing  coal  for  some  time.  With  the 
regular  source  of  supply  shut  off  by  the 
strike  the  mills  have  been  forced  to  se- 
cure coal  from  more  distant  mines,  at 
higher  prices  and  a  longer  haul.  As 
many  of  these  sources  are  now  cut  off 
the  situation  has  become  acute  and  un- 


less the  strike  adjusts  itself  in  a  few 
weeks  more  of  the  plants  will  be  closed, 
or  operated  on  part  time. 

Coming  at  a  time  when  the  country 
is  experiencing  one  of  the  greatest 
building  booms  in  its  history,  a  short- 
age of  cement  would  have  a  serious  ef- 
fect on  every  class  of  construction  op- 
eration. As  cement  enters  into  prac- 
tically every  building  that  is  erected 
the  cutting  off  of  the  cement  supply 
through  the  coal  strike  would  tie  up 
many  of  the  building  projects.  A  sim- 
ilar effect  would  be  felt  by  the  road 
construction  industry,  as  cement  is 
used  in  most  of  the  highway  programs. 


Weekly  Construction  Market 

THIS      limited      price     list      is      publi.shed     Jloreover.   only  the  chief  cities  are  quoted,  complete    quotations     for     all     construction 

weeltly    for    the    purpose    of    giving    our-          Valuable    suggestions    on    costs    of    work  materials    and     for     the     important     cities, 

rent    prices    on    the    principal    construction     can    be    had    by    noting    actual    biddings    as  The    last    complete    list    will    be    found    in 

materials     and    of    noting    important    price     reported  in  our  Construction   News  section  the    issue   of   August    3  ;    the    next,    on    Sej)- 

changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries  tember  7. 

Minne-  San 

Steel  Products:                            New  ^'ork         Atlanta         Dallas          Chicago      apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  1b ?2.83              83.65          554.00          ?2.68      ?2.95  83.60          $3.10              83.75       83.75 

Structural  rivets,  100  lb 3.60                 4.35             5.50         -1-3.25     -3.S2i  -f4.80             4.25                 3.75         6. SO 

Reinforcing  bars.  tin.  up,  100  lb 2.73                 3. ,50             3.50          +2.60         2.85  — 3.57^           2.55                 3.60         2.90 

Steel   pipe,   black,   25   to  <>  in.   lap, 

discount 61%          61.15%       45%              S9i%     61.9-5%      46%  49.1%              53%       30.00 

Cast-iron  pipe,  6  in.  and  over,  ton...      +53.30        48.00          51.50        —45.20       50.50  57.00          51.00              52.50       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40(52.50        2.50             2.25            2.05     +2.39  —2.85            2.71                2.90         2.78 

Gravel,  '  in.,  cu.yd 1.75              1.85              2.25             1.80         1.50  1.75             2.25             +1.25         1.50 

Sand  cuyd             1. 00              1.15             2.25             1.80         1.00  0.75             1.50             +1.25         1.25 

Crushed  stone,  J  in.,  cu.yd 1.75              1.90             2.73             1.60         2.25  3.50            2.25                3.00         2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  f t                                +51.00@52.00  +40.00          38.00           47.00      40.00  —50  00          31.00          —23  00+50  00 

Lime,  finishing,  hvdrated,  ton....  15. 80@16. 17      23.00           25  00             18.00       29.00  24.00           22.00               24.00       21.00 

lime   common,  lump,  por  bbl...     2.75@3.14i      1.80             2.50               1.40         1.40  2.70             1.75                 2.80       11.00 

Common  brici;,  delivered,  1,000...         23.50             11.00           11.15              11.00       17@18  12.00           15.00               14.00       16.00 
Hollow     building     tile,     4x12x12, 

per  block Not  used        +.0776           .115           +.0741        .086  .08               ....                  .11              .09 

Hollow    partition    tile     4x12x12, 

perblock 1112            +.0776           .115             .0657     ....  .08              .108                .11             .08 

Linseedoil.  raw,  5bbl.lots,gal...         -.91             —.97             1.07            l.OI          1.03  +1.18            1.04                  .86          1.04 

Common  Labor: 

Commonlabor,  union,  hour 60               .35            SO           S0@.5S        .56J  .S0@.60     

Common  labor,  non-union,  hotjr 44®. 60  .30  .25  .72^        .35®. 50      .35@.50  .47§@.S0         25®. 30 

Explanation  of  Prices — Prices  are  to  con-     inent    on    cars.      Gravel    and    crushed    store  minal.     Common  lump  lime  per  ISO-lb.   net. 

tractor.s   in  carload   lots  unless  other  quan-      cpioted    at    pit.      We    quote    on    brown    lime  I.umber   prices   are   to   dealers    in    >'ards   at 

ties    are    specified.      Increases    or    decreases     per    ISO-lb.    net;    white    is    $1.70    for    Kelly  San  Francisco,  for  No.  1  fir  common, 

from   previous  quotations  are   indicated   by     Island  and  $1.^5  for  Sheboygan.     Common  Seattle  Quotc=;   on  Douglas  fir   instead   of 

+     or    -    signs.      For    steel    pipe,    the    pre-      labor  not  organized.                            ^       ^       ■  pine.      Luinp  finishing  lime  per  180-lb.   net. 

vailing    discount    from    list    price    is    given:          Denver    quotes    on    fir    instead     of    pine.  jjoUow    building    tile    delivered       Hydrated 

45-5%    means  a  discount  of   45   and   5  per     Cement    "on    tracks";    gravel    and    sand    at  ^^^    i„    paper    sacks       Sand    and    eravel 

cent.     Charge  is  15c.  per  100  lb.  for  cutting     pit;   stone  on  cars;   lime,   bricli,   hollow  tile  ^^  „j^ 

reinforced    steel    into    2-ft     lengths   or   over,      and   lumber  on  Job.     Tile  price   is  at  ware-  '     '     \       ,                       _        ,       a     ■      .      j     . 

New  York  quotations  delivered,  except  house.  Linseed  oil.  delivered,  in  wooden  Montreal  quotes  on  Douglas  fir  instead  of 
sand,  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  pme.  Santl^  stone,  gravel  .and  lump  lime 
dock-  common  lump  lime,  in  280-11..  I>bl.  Atlanta  quotes  sand,  stone  and  gravel  Per  ton.  Cement,  lime  and  tile  are  de- 
net  and  hydr.ated  lime  f  o.b.  cars :  tile  "on  per  ton  instead  of  cu.vd.  Common  lump  livered ;  sand,  gravel  and  stone  on  sid- 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.  net.  'ng :  brick  f-ob  plant  :  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate,  Sl}c. ;  Dallas  quotes  lime  per  ISD-lb  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Ceinent 
pick  and  shovel  men.  60c.  per  hr.                       cement,    cast-iron    pipe    and    crushed    stone  Price   is   in   Canadian   funds   (the  Canadian 

ChicMiKo    quotes    hvdrated    lime    in    50-lb.      f.o.b.    cars,    other    materials    delivered.  doll.-ir  stands    at    99.13   cents       Bag   charge 

bags;    common    lump    lime    per    180-lb.    net          .San    Francisco    quotes   on    Heath   tile,    oj  is   SOc.    per   bbl.      Discount   of   10c.  per  bbl. 

Lumber  delivered  on  job.                                            x    8    x    Hi.       Prices    are    all    f.o.b.    ware-  for   payment    withm    20    days   from   date   of 

Minneapolis  quotes  on  fir  in.stead  of  pine,      houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  ft.  net;  JJ-m.. 

Brick,  sand  and  hollow  tile  delivered.     Ce-     plus   freight   to   railway   depot  at   any   ter-  $30;  6-in.,   JllQ. 

Changes  Since  Last  Week 

Structural  rivets  quoted  at  $3.25,  as    lb.,  f.o.b.   Pittsburgh,  on  bulk   of  cur-  Despite  lull  in  lumber  buying,  price 

against  $3.10,  in  Chicago,  and  at  $4.80    rent    business.      Quotations    of    $1.70,  advances  in  some  sections  continue   to 

as  compared  with  $4.45  per  100  lb.,  in     however,  are  made  for  large  tonnages  equal    declines   in    others.     Yellow-pine 

Denver,   one   week   ago.      New    Minne-     on    contracts    with    regular   customers,  structural    timbers,   base    sizes,    up    $1 

apolis    price    based    upon    the    Chicago     New     inquiries     for     small     tonnages  in  Atlanta;  fir  up  $3  in  Montreal,  down 

quotation  of  $3.25,  plus  freight  of  27k.,     quoted    as    high    $2    per    100    lb.      Mill  $1   in  Denver,  and   50c.  in   Seattle. 

is  $3.52-1,  against  $3.53  last  week.     Re-     shipments.  New  York,  quoted  at  Pitts-  Fuel  shortage  is  affecting  hollow  tile; 

inforcing  bars  quoted  in  Chicago  ware-     burgh  price  plus  34c.,  freight  charges,  price  advances   in   Dallas   and   Atlanta, 
houses   at  $2.G0  as   against   $2.58,  and     or  $2.04(a)$2.24  per  100  lb.     Mill  ship-         Linseed  oil   down   2c.   in   New  York; 

in   Denver  at  $3.57J   as  compared  with     ments    of    reinforcing    bars    quoted    at  Ic.    in    Atlanta    and    advanced    2c.    per 

$3.67i    last    week.      Steel    shapes    and     $2.65  and  structural  rivets,  $2.82J  per  gal.    (5   bbl.   lots)   delivered   in   wooden 

reinforcing   bars,   $1.80@$1.90   per   100     100  lb.,  f.o.b.  Denver.  barrels,   in   Denver. 


A  ConsoliUation  of  EnglneKiins  News  and  Engineering  Record 


McGraw-Hill   Company,   Inc. — Jamks   H.    .McGraw.   President 


Engineering  News-Record 


DEVOTED  TO  CIVIL  ENGINEERING 
AND  CONTRACTING 


B.  J.  Hehrbn 
Editor 


Volume  89 


NEW  YORK,  AUGUST  17,  1922 


Number  7 


King  for  a  Day 

JOHN  MITCHELL  at  his  zenith  never  reached  the 
heights  that  John  L.  Lewis  occupies  today.  He  is 
King — undisputed.  He  has  forced  a  settlement  of  the 
coal  strike  practically  on  his  own  terms:  no  wage  reduc- 
tions and  no  arbitration.  He  has  done  a  bit  of 
"tail  twisting"  and  in  doing  so  has  not  merely 
triumphed  over  the  operators  but  over  the  public.  At 
a  time  when  all  wage  scales  are  coming  down,  even  those 
of  the  railroad  workers,  he  successfully  holds  his  wages 
level.  The  public  wanted  and  expected  cheaper  coal. 
The  operators  tried  to  get  it  for  them.  But  Lewis  said. 
No,  and  No  it  is.  Thus  750,000  miners  have  told  the 
24,000,000  farmers  and  wage  earners  in  the  United 
States  that  the  miners  are  superior  to  the  present 
economic  law  which  has  affected  these  other  24,000,000. 
Indeed  Lewis  is  King,  but  is  it  merely  King  for  a  day? 
Have  not  the  other  24,000,000  a  way  of  speaking  and 
acting? 

Almost  the  Record  Dam 

WE  AMERICANS  have  become  so  used  to  having 
the  largest  of  every  type  of  structure  on  this  side 
the  ocean  that  the  close  approach  to  a  record  of  the 
Camarasa  dam  comes  as  a  surprise.  It  happens  that  this 
Spanish  dam  falls  some  twenty  feet  short  of  the  highest 
dam  in  the  world — which  honor  continues  to  be  held  by 
our  own  Arrowrock — but  for  head  of  water  Camarasa 
is  fifty  or  more  feet  higher  than  any  other  dam  ever 
built.  Record  size  is  ephemeral,  but  while  it  lasts  it  has 
its  claims  to  notice.  It  is  not  merely  for  size,  however, 
that  this  structure  is  worth  describing.  Mr.  Ranney 
makes  clear,  in  his  interesting  article,  that  the  construc- 
tion methods  in  this  high  place  in  the  Pyrenees,  under 
war  conditions  and  far  removed  from  what  we  are  apt 
to  consider  the  center  of  modern  construction  ideas, 
were  as  up-to-date  as  though  the  dam  were  being  built 
in  these  days  of  peace  in  reach  of  an  American  i-ailroad. 
Not  only  as  a  record  of  dam  construction  is  the  article 
useful,  then;  it  has  its  value  in  the  wider  view  it  may 
give  to  American  engineers  of  the  practice  of  their 
profession  in  a  country  that  has  not  been  thought  of  as 
a  leader  in  engineering. 

Conserving  a  National  Asset 

THE  news  columns  of  this  issue  contain  a  brief  note 
concerning  the  work  of  the  engineers  at  the  July 
training  camp  for  reserve  oiRcers  held  at  Camp  Di.x,  N.  J. 
The  pity  is  that  so  few  of  the  officers  have  been  able  to 
attend  these  camps.  The  program  of  the  War  Depart- 
ment contemplated  the  calling  of  some  2,000  officers  in 
ea,ch  corps  area  for  a  minimum  of  two  weeks'  training. 
Thanks  to  the  niggardly  policy  of  Congress  in  matters 
of  national  defense  the  allotment  was  cut  to  500.  The 
military  policy  of  the  United  States  rests  upon  the 
existence  of  an  organized  reserve  ready  to  back  up  at 
short  notice  the  tiny  regular  army  and  the  widely- 
dispersed    National    Guard.      The    framework    of   that 


reserve  is  the  body  of  experienced  and  trained  officers 
who  were  returned  to  civil  life  after  the  war  and  who 
require  but  a  minimum  of  contact  with  army  activities 
to  keep  their  knowledge  fresh  and  their  interest  alive. 
To  afford  them  this  contact  involves  but  a  trifling 
investment  of  the  national  resources  that  will  surely 
return  large  dividends  in  human  life  and  treasure.  May 
Congress  next  year  see  this  more  clearly  and  give 
greater  weight  to  the  sage  and  statesmanlike  counsel  of 
our  foremost  soldier. 

The  Next  Best  Thing 

PENNSYLVANIA  will  not  be  fortunate  enough  to 
have  a  practicing  engineer  for  governor  next  year 
but  she  will  be  sure  to  get  a  man  with  an  appreciation 
of  engineering  methods  and  thought.  Gifford  Pinchot, 
the  Republican  nominee,  is  an  Affiliate  of  the  American 
Society  of  Civil  Engineers  and  was,  as  those  members 
of  long  standing  will  remember,  an  energetic  speaker  at 
a  famous  discussion  on  the  effect  of  forests  on  rainfall 
and  runoff  some  thirteen  years  ago.  The  Democratic 
nominee,  John  A.  McSparren,  it  now  appears  was  edu- 
cated as  a  civil  engineer,  though  in  recent  years  he  has 
farmed  it  so  successfully  as  to  become  Master  of  the 
State  Grange.  For  a  state  with  so  many  engineering 
problems  Pennsylvania  is  fortunate  in  hor  gubernatorial 
prospects. 

A  Pioneer  in  Reinforced  Concrete 

THE  early  history  of  reinforced  concrete  revolves 
around  a  few  men  who  recognized  the  possibilities 
and  difficulties  of  the  new  material  and  set  to  work  as 
specialists  to  study  its  peculiarities.  In  Europe,  Coignet, 
Considere  and  Hennebique,  the  great  French  trio,  are 
remembered  with  Melan  and  Wayss  and  Freytag  in  the 
German-speaking  countries;  all  of  them  worked  first 
some  thirty  years  ago.  It  was  characteristic  of  these 
Europeans  that  each  developed  his  so-called  system,  a 
special  type  of  design  which  he  not  only  prepared  but 
built.  There  was  no  independent  engineer  making  a 
design  to  be  built  by  a  contractor,  as  is  common  in  other 
types  of  construction,  but  the  idea  was  fostered  that 
there  was  something  mystical  and  special  in  I'einforced 
concrete  which  was  not  revealed  to  the  common  run  of 
engineer.  It  was  natural  that  this  idea  should  migrate, 
along  with  the  development  of  reinforced  concrete,  to 
this  country,  but  over  here  it  has  not  persisted.  The 
designer-builder  survives  to  some  small  degree,  but 
mainly  in  the  form  of  the  designer-steel  man.  Of  this 
latter  type  was  A.  L.  Johnson  who  died  last  month.  In 
his  later  years  Mr.  Johnson  was  known  best  in  his 
capacity  as  head  of  a  great  steel  reinforcement  company 
and  his  earlier  history  forgotten.  Those  early  days 
should  be  remembered  by  all  interested  in  concrete  work 
today.  He  was  one  of  group,  among  whom  were  Ran- 
some,  Kahn  and  Thacher,  who  in  the  first  years  of  this 
century  carried  forward  the  new  theories  then  just 
being  brought  to  American  engineers.     That  each  of 

257 


258 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  7 


these  men  should  form  commercial  affiliations  was  only 
following  the  European  tradition.  It  in  nowise  detracts 
from  the  scientific  value  of  their  services  to  the  study 
of  reinforced  concrete.  Mr.  Johnson  was  not  an  old 
man  but  he  was  already  an  ancient  in  a  well-estab- 
lished art. 

Direct  Oxidation  Again 

T'HOSE  who  have  been  following  the  adventures  of 
the  direct-oxidation  or  lime-electrolytic  method  of 
sewage  treatment  will  do  well  to  consider  Mr.  Lanphear's 
data  and  opinions  based  on  the  Easton  tests  and  on  his 
own  studies  at  Worcester,  Mass.,  as  given  by  him  else- 
where in  this  issue.  These  data  and  conclusions  con- 
firm the  consensus  of  opinion  among  sanitary  engineers 
that  whatever  of  importance  the  direct-oxidation  proc- 
ess effects  can  be  done  equally  well  and  at  less  capital 
and  operating  expense  by  the  use  of  a  heavy  dosage  of 
lime  in  a  chemical  precipitation  plant.  The  fact  is,  as 
Mr.  Lanphear  points  out,  that  a  heavy  dose  of  lime  was 
used  in  the  Easton  tests  and  that  too  on  a  sewage  that 
had  been  passed  through  bar  screens,  a  grit  chamber 
and  fine  screens.  He  might  also  have  mentioned  the 
mechanical  agitation  of  the  sewage  at  Easton  by  the 
hundreds  of  paddles — used,  the  promoters  stated,  to 
keep  the  electrodes  clean  but  which  possibly  may  have 
had  the  same  beneficial  action  as  is  claimed  by  those 
who  would  substitute  paddles  for  compressed  air  to 
agitate  sewage  in  the  activated-sludge  process.  This 
confirmatory  evidence  from  the  chemist  and  chief  oper- 
ator of  what  is  now  the  oldest  and  next  to  the  largest 
chemical  precipitation  plant  in  the  country  puts  a  new 
burden  of  proof  on  any  one  proposing  the  use  of  the 
direct-oxidation  process. 

Thompson  and  Tires 

TO  most  engineers  who  are  building  and  maintain- 
ing roads  today  the  fact  that  June  29  marked  the 
hundredth  anniversary  of  the  birth  at  Stonehaven, 
Scotland,  of  Robert  W.  Thompson  carries  no  particular 
significance.  Yet  this  man  revolutionized  highway 
transport  and  his  influence  is  manifest  on  a  world-wide 
scale  in  practically  every  detail  of  highway  design  and 
construction.  It  was  Thompson  who  was  the  original 
inventor  of  the  pneumatic  tire  and  the  pioneer  in  the 
use  of  solid-rubber  tires  for  road  traction.  He  was  a 
young  man,  only  23,  according  to  the  London  Times, 
when  he  patented  the  device  which  he  described  as  "a 
hollow  belt  composed  of  some  air  and  water-tight  mate- 
rials such  as  caoutchouc  or  gutta  percha  and  inflating 
it  with  air  whereby  the  wheels  will,  in  every  part  of 
their  revolution,  present  a  cushion  of  air  to  the  ground 
or  rail  or  track  on  *^hich  they  run."  The  outer  cover- 
ing or  facing  was  specified  as  a  "series  of  circular  seg- 
ments of  leather  .  .  .  protected  by  flat-headed  metal 
rivets  secured  by  small  washers."  Thompson  was  ahead 
of  his  time  and  abandoned  the  exploitation  of  the 
pneumatic  tire  to  engage  in  other  inventions. 
Later,  however,  when  the  steam  tractor  was  being  de- 
veloped for  road  transport  he  took  out  new  patents  for 
heavy  solid  rubber  tires  in  1867-73.  A  road  steamer, 
thus  equipped,  demonstrated  exceptional  hauling  power 
and  a  number  of  these  tractors  were  ordered  by  the 
Indian  Government,  the  tires  on  these  machines  being 
6  ft.  in  diameter,  15  in.  wide  and  5  in.  thick.  From 
these  beginnings  in  tire  equipment  for  motor  vehicles 


steady  progress  has  been  made  until  today  vehicular 
traffic  on  the  roads  is  rendering  a  ser%'ice  in  moving 
people  and  commodities  on  a  scale  undreamed  of  a  gen- 
eration ago.  The  trend  of  design  in  tire  equipment  is 
toward  the  protection  of  both  road  and  vehicle  from 
the  impact  and  the  general  wear  and  tear  incident  to 
heavy  haulage.  Improvements  have  been  made  in  solid 
tires,  with  the  dual  tire  now  common  to  distribute  the 
weight  of  heavy  trucks.  Without  such  pioneer  work  as 
Thompson  did,  road  transport  could  never  have  assumed 
the  importance  in  our  economic  life  that  it  now 
occupies. 

Arbitrating  Contract  Clauses 

CONTRACTORS  have  frequently  been  the  victim  or 
object  of  strikes;  there  is  a  certain  novelty  in  their 
using  the  strike  as  a  weapon.  Apparently  this  was  the 
only  way  the  contractors  in  and  around  Louisville  could 
force  the  sewer  commission  of  that  city  to  a  reform  of 
its  contract  and  specification  provisions  on  new  sewer 
work.  As  is  noted  on  another  page,  the  strike  was 
eflFective  in  a  majority  of  the  points  at  issue  for  the 
commission  agreed  to  reword  most  of  the  objectionable 
clauses.  The  new  wording  seems  so  clear  and  just  that 
the  wonder  is  why  it  required  so  radical  a  move  as  a 
contractors'  strike  to  convince  the  commission  of  the 
necessity  for  reforms. 

The  main  point  of  contention,  however,  was  only 
partly  settled.  The  contractors  objected  to  the  engineer 
being  made  omnipotent  in  matters  of  contract  and  speci- 
fication interpretation  and  asked  for  arbitration  provi- 
sions. The  commission  gave  way  only  to  the  extent  of 
permitting  an  appeal  to  itself  in  disputes  affecting  com- 
pensation. Thus  in  the  tripartite  owner,  engineer  and 
contractor  relation  the  engineer  is  shifted  from  his  tra- 
ditional position  as  unprejudiced  umpire  to  be  a  parti- 
.'^an  disputant,  and  the  owner  becomes  the  judge  in  a 
case  involving  his  own  pocketbook. 

It  can  hardly  be  said  that  this  is  a  satisfactory  solu- 
tion of  this  vexing  question  of  engineering  authority 
and  possible  arbitration.  For  years  the  construction 
contract  has  been  based  on  the  theory  that  the  engineer, 
obviously  the  agent  of  the  owner,  is  at  the  same  time 
an  unbiased  umpire  between  the  owner  and  the  con- 
tractor in  a  contract  which  the  engineer  has  written. 
This  is  an  anomaly  to  which  contractors  have  justly 
objected  and  which  they  have  tried  to  correct  by  insist- 
ence on  an  arbitration  clause  which  would  submit  all 
disputes  to  an  outside  party. 

Two  things  have  acted  against  the  acceptance  of  such 
a  clause;  the  difficulty  in  limiting  the  issues  to  be  arbi- 
trated and  the  natural  reluctance  of  the  engineer  to 
prejudice  his  authority. 

These  two  are  rather  more  closely  interlocked  than  at 
first  sight  appears.  The  engineer  is  the  responsible 
party  in  any  piece  of  construction.  He  designs  it  and 
he  supervises  its  erection.  He  is  entitled,  therefore,  to 
have  it  put  up  the  way  he  wants,  provided  always  that 
in  his  specifications  he  can  foresee  that  way  sufficiently 
to  cover  the  general  details  of  how  the  work  is  to  be 
done.  Language  being  at  best  an  imperfect  expression 
of  thought  it  is  impossible  to  provide  in  a  specification 
for  all  contingencies.  The  engineer,  therefore,  must  be 
permitted  some  leeway  in  his  interpretation  of  his  speci- 
fications; he  cannot  be  subjected  to  the  danger  of  being 
continually  harassed  by  reference  to  an  arbitrator  or  of 
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having  his  control  of  the  work  lessened  by  threats  of 
such  reference. 

There  should  be  some  middle  ground,  however,  on 
which  all  parties  can  meet.  In  fact  such  a  compromise 
has  been  reached  in  many  contracts.  In  them  the 
engineer's  decision  is  supreme  at  the  time;  the  contrac- 
tor must  follow  it  but  he  is  allowed  appeal  for  compen- 
sation to  a  disinterested  arbitrator,  sometimes  named 
in  the  contract  itself.  The  engineer  must  remain  the 
judge  of  such  things  as  quality  of  material  and  execu- 
tion, in  which  the  exercise  of  his  technical  skill  is 
required.  But  he  has  not  the  omnipotent  powers  of 
specification  interpretation  conferred  upon  him  by  such 
clauses  as  the  one  to  which  the  Kentucky  contractors 
objected. 

Arbitration  clauses,  properly  written,  are  desirable 
additions  to  a  construction  contract.  Not  only  will  they 
tend  to  a  fairer  relation  between  contractor  and  owner 
but  they  should  lead  to  better  and  more  precise  specifi- 
cations, for  the  possibility  of  outside  interpretation  will 
be  ever  in  mind  in  the  writing  of  the  specification.  But 
the  contractor  who  works  under  such  a  clause,  if  he  can 
persuade  the  owner  to  insert  it,  will  only  delay  the 
more  general  adoption  of  arbitration  if  he  uses  it  merely 
as  a  club  to  hold  over  the  head  of  the  engineer  or  as  a 
means  of  delaying  the  execution  of  the  contract. 


industrial  leadership;  for  our  worth  as  executives  will 
surely  be  measured  by  the  merit  of  those  that  follow  us. 


A  Responsibility  of  Leadership 

IN  AN  address  to  the  National  Lumber  Manufacturers' 
Association,  W.  A.  Durgin,  chief  of  the  division  of 
simplified  practice  of  the  Department  of  Commerce,  has 
declared  that  he  deplores  "the  insidious  assumption 
that  the  function  of  government  is  to  originate  rather 
than  to  discover  the  best  thought,  and  to  impose,  rather 
than  to  help  make  effective  the  best  practices." 

The  elementary  principle  here  laid  down  for  govern- 
ment is  thoroughly  sound  and  applies  with  equal  force 
to  successful  and  fruitful  management  in  almost  any 
field.  The  efficient  executive  is  not  the  man  who  thinks 
up  all  the  bright  ideas  and  uses  his  subordinates  as  mere 
hands  and  feet  to  do  his  bidding.  This  is  a  popular 
conception,  but  it  is  mistaken.  It  must  be  remembered 
that  in  addition  to  the  material  product  of  industry,  the 
tons  or  the  gallons  or  the  ton-miles,  there  is  a  by-product 
of  scarcely  less  value.  This  is  the  supply  of  trained 
manhood  that  is  brought  up  to  think  and  to  dare  and 
to  do  in  carrying  forward  the  work  of  tomorrow.  Suc- 
cessful management  must  produce  men  as  well  as 
materials  or  service,  and  the  great  executive  is  the  man 
who  rises  to  this  responsibility. 

The  able  manager,  therefore,  is  known  by  the  ability 
of  the  men  with  whom  he  surrounds  himself.  If  he  has 
difficulty  in  procuring  able  men  to  start  with,  he  gets 
the  best  he  can  and  sets  out  to  make  able  men  of  them. 
He  encourages  them  to  original  thinking,  he  teaches 
them  to  appraise  fairly  their  own  ideas  and  to  carry 
them  through  to  practical  conclusions.  He  inspires 
them  with  a  consciousness  of  their  power,  stirs  their 
creative  instincts,  and  instills  in  them  a  sense  of  partici- 
pation which  begets  the  complementary  sense  of  respon- 
sibility. All  these  are  functions  of  management,  and  in 
proportion  as  men  perform  these  functions  they  are 
truly  leaders  rather  than  mere  "bosses"  or  taskmasters. 
In  this  day,  when  engineers  are  coming  more  and 
more  to  be  called  into  executive  positions,  we  all  can 
afford  to  ponder   this   sometimes   forgotten   aspect   of 


Maintenance  the  First  Task  of 
Highway  Development 

A  STATE  becomes  potentially  "active"  in  road  im- 
provement as  soon  as  its  people  have  voted  a  large 
bond  issue.  The  public  begins  at  once  to  "expect  to  see 
something  done."  The  more  parsimonious  the  state  has 
previously  been  in  all  matters  pertaining  to  good  roads, 
the  more  exacting  will  be  the  demand  for  fast  spending 
once  there  is  money  in  pocket. 

Astute  vendors  of  commercial  types  of  roads  take 
quick  advantage  of  the  public's  desire  for  "results"  and 
often  create  a  buyer  on  the  argument  of  fast  delivery. 
If  the  state  has  a  highway  commissioner  firm  enough 
not  to  meet  the  dilemma  by  buying,  he  lands  on  the 
other  horn  of  newspaper  and  crossroads-store  criticism 
because  of  indolence.  Indeed  the  situation  is  not  e^sy. 
A  highway  department  organized  for  moderate  hand- 
to-mouth  expenditure  is  confronted  with  a  huge  problem 
when  fifty  or  sixty  million  dollars  are  chucked  into  its 
lap,  with  orders  to  hurry  up  and  spend  it  for  improved 
roads.  It  is  virtually  compelled  to  temporize.  It  must 
take  time  to  plan  and  inaugurate  construction.  Addi- 
tional time  is  required  to  perform  the  work.  Almost 
two  years  must  elapse  ordinarily  before  any  consider- 
able mileage  of  newly  built  road  is  completed  and  it  is 
then  only  an  inconsiderable  portion  of  the  total  state 
road  mileage.  Meanwhile  all  the  people  are  paying  and 
all  not  immediately  served  are  getting  disgruntled  or 
apathetic,  if  they  are  not  developing  a  positively  reac- 
tionary sentiment  toward  highway  development. 

All  this  leads  to  the  question  whether  the  prevailing 
practice,  when  a  state  undei'takes  wholesale  expenditure, 
of  seeking  big  mileages  of  construction  and  postponing 
maintenance  problems,  is  not  an  engineering  and  busi- 
ness error. 

Should  not  maintenance  of  state  system  be  the  pri- 
mary task? 

Even  if  the  old  roads  of  the  system  are  dirt  roads  and 
will  ultimately  all  be  paved  is  it  not  a  tactical  advan- 
tage to  put  them  and  keep  them  in  the  best  condition 
possible  for  dirt  roads?  It  manifestly  would  help  to 
moderate  criticism.  Moreover,  with  modern  practices 
of  progressive  road  improvement  much  of  the  main- 
tenance work,  if  it  is  wisely  directed,  can  be  capitalized 
as  permanent  grading  and  widening. 

If  a  rule  were  to  be  laid  down  for  state  highway 
departments,  with  a  big  bond  issue  for  the  first  time 
and  a  jealous  public  watching  for  a  demonstration  that 
its  generosity  had  not  been  amiss,  the  suggestion  would 
be  that  this  be  the  rule: 

As  soon  as  the  main  road  system  is  selected  begin 
intensive  patrol  maintenance  on  the  basis  of  p)-ogressive 
construction. 

Let  construction  go  until  it  can  be  adequately  planned 
and  carried  through.  Maintenance  is  the  first  task  be- 
cause it  immediately  reaches  every  man  along  every 
mile  of  the  state  system.  Let  it  be  patrol  maintenance, 
not  merely  because  this  is  the  most  approved  practice 
but  so  that  every  man  along  every  mile  can  see  every 
day  the  work  being  done. 

The  work  in  North  Carolina,  described  in  this  journal 
July  27,  is  a  striking  example  of  the  success  of  this 
policy. 
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Building^  the  Highest  Dam  in  Europe 

Features  of  the  Camarasa  Hydro-Electric  Development  in  Cataluna,  Spain-Built  at  Hi^h  <n..A  it  a 
War  Conditions-Dam  333  Ft.  Hi,h  With  Gravity  Section  o f'sand-^^ment  Concrete 

By  Willis  Ranney 

Consulting  Engineer.  San  Antonio,  Tex.  ;   Formerly   Conqtrii^n,,^ 
Superintendent  Ebro  Irrigation   &  Poww  Co   S°t"a^"^"="°° 
Camarasa  Project,  Spain  ' 


EUROPE'S  highest  dam,  built  in  the  face  of  mani- 
told  handicaps  chief  of  which  was  the  World  War 
IS  located  on  the  swift  flowing  and  snow  fed  Rio 
Noguera  Pallaresa  in  the  Pyrenees  Mountains  of  north- 
ern Spain.  With  a  height  above  bedrock  of  333  ft.,  the 
dam  creates  a  most  picturesque  reservoir  and  develops 
a  head  that  generates  88,000  hp.  at  the  Camarasa 
Project  which  it  serves.     The  remoteness  of  the  site 


has  Barcelona  as  its  capital.  Three  existing  water- 
power  plants,  Pobla  and  Tremp  on  the  Rio  Noguera 
Pallaresa  and  Seros  on  the  Rio  Segre,  were  turning  out 
96,000  hp  distributed  by  110,000-volt  transmission 
lines  which  was  far  short  of  the  ever-increasing  de- 
niand  The  splendid  power  concession  at  Camarasa  on 
the  Noguera  Pallaresa,  o^vned  by  the  same  group  of 
capitalists,   oftered  through   its   development   an   addi- 


I.OOKIXG   DOWX  THE  RIVKR  NOG (i  11^  A    , 
Dam  s,te  in  middle  foreground  .aid  dry  by  cutoff  at  uplriv^r 

the  unusual  conditions  regarding  materials  and  labor  and 
the  general  method  of  attack  of  such  a  piece  o?  ron 
struction  under  European  conditions  make    he  ZoiZ 
one  which  may  interest  American  engineers. 

The  great  industrial  activity  incident  to  the  war 
brought  about  in  Spain  a  tremendous  need  for  wato- 
power.  particularly  as  the  war  had  shut  off  the  supp Iv 
of  steam  coal  previously  brought   in  bv   ship  to  Ba.:. 

B  it";';  r"  r''^"-'  ''''  ''^"^  ^^°"^>  P°'-t  of  Spain. 
Bntish-Canadian  interests  already  owned  the  powoi- 
and  public  service  companies  which  supplied  the  bulk 
of  available  povyer  to  the  industrial  cities  and  towns  S 
Cataluna.  which  state  includes  northeastern  Spain  and 


^VLLAHESA   TOWARD   THE    KIVER   SEROS 
reservoir.     Concrete  plant  under  construction  on  right  banlc 

tional  88,000  hp.  The  emergency  was  sufficient  to  per- 
mit arrangements  with  the  Allied  Governments  which 
assured  the  vital  equipment  and  supplies.  The  building 
ot  the  Camarasa  Projec't  was  started  during  the 
summer  of  1917  and  completed  in  three  years  by  over- 
coming great  difficulties  in  securing  materials  and 
equipment,  opposition  from  hostile  interests  and  the 
very  acute  labor  shortage  and  unrest  during  and  after 
the  war. 

The  construction  was  handled  by  the  Ebro  Irrigation 
&  Power  Company.  Ltd.  (Riegos  y  Fuerza  del  Ebro 
»•  A.),  with  main  office  in  Barcelona  and  purchasing 
agencies  in  London  and  New  York.    The  bulk  of  the  re- 
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quired  equipment  and  supplies  was  imported  from  the 
United  States,  England  and  Switzerland.  Electrical 
installation  is  American  and  the  hydraulic  turbines 
Swiss. 

Location— Two  rivers,  the  Noguera  Pallaresa  and 
the  Segre,  in  working  their  way  from  their  snow-fed 
sources  in  the  high  Pyrenees  to  the  plateau  country 
south  of  the  mountains,  have  cut  a  series  of  deep  gorges 
through  faulted  sections  of  the  massive  cretacious  rocks. 
Their  confluence  or  junction  occurs  about  two  miles 
north  of  the  old  Spanish  town  of  Camarasa,  from  which 
the  project  takes  its  name,  where  the  former  flows  into 
the  latter.  A  half-mile  below  the  confluence  at  Dos 
Rios  the  Segre  debouches  into  the  plateau  region  leav- 
ing the  deep  gorge  and  flowing  south  and  southeastward 
past  the  towns  of  Camarasa  and  Balaguer  and  the  city 


It  was  not  feasible  to  build  the  Camarasa  dam  below 
Dos  Rios,  thus  impounding  the  waters  of  both  rivers, 
because  the  city  of  Artesa  with  its  rich  irrigated  valley 
on  the  Segre  eleven  miles  upstream  would  have  been 
submerged  by  the  reservoir.  Therefore  a  dam  site  was 
selected  on  the  Noguera  Pallaresa,  1,000  ft.  from  the 
confluence,  at  a  very  narrow  part  of  the  deep  gorge.  The 
steep  topography  made  it  necessai-y  to  place  the  spill- 
way adjacent  to  the  south  abutment  of  the  dam  and  the 
headworks  controlling  the  flow  from  reservoir  to  power 
house  on  the  opposite  side  at  the  north  abutment.  From 
here  a  location  was  made  for  a  canal  and  tunnel  to  take 
the  water  to  a  forebay  (really  a  continuation  of  tunnel) 
which  was  directly  above  a  feasible  site  for  the  power 
house  against  the  north  wall  of  the  gorge  just  above 
the  confluence.     The  power-drop  was  secured  by  five 


LOOKING    UPSTREAM    AT    THE    COMPLETED    CAMAR.VaA    L'A.M 
Dam  is  333  ft.  above  lowest  part  o£  foundation.    Note  outlet  of  large  tunnels  above  power  house  to  be  connected  thereto  b.v  penstocks 


of  Lerida  to  its  junction  with  the  Rio  Ebro,  which  flows 
into  the  Mediterranean  Sea  and  is  the  largest  river  of 
Spain.  At  Lerida,  the  waters  of  the  Segre  are  diverted 
by  a  dam  into  a  power-canal,  15  miles  long,  at  the  lower 
end  of  which  is  the  company's  Seros  power  house  (56,- 
000  hp.).  After  passing  the  turbines  the  water  is 
returned  to  the  Segre  through  a  tailrace.  The  Pobla 
installation,  28  miles  above  Camarasa  on  the  Pallaresa, 
develops  4,000  hp.  by  diversion  and  that  at  Tremp,  eight 
miles  below  Pobla,  develops  36,000  hp.  by  means  of  a 
high  dam  and  storage  reservoir.  With  the  present  four 
waterpower  plants,  the  waters  of  the  Rio  Noguera  Pal- 
laresa are  harnessed  four  times  in  a  distance  of  64 
miles. 


penstocks    in    tunnels    leading    from    the    forebay    to 
turbine-floor. 

Preliminary  Work — Foundation  rock  under  test 
showed  excellent  structure  and  all  suspicious  zones 
which  could  be  located  were  sealed  by  pressure-grouting 
or  concrete  prior  to  filling  the  reservoir.  The  rough  and 
precipitous  character  of  the  terrain  combined  with 
distance  from  railway  and  lack  of  roads  and  bridges 
made  the  layout  for  transportation,  camps  and  construc- 
tion plant  quite  a  problem  and  required  a  great  deal  of 
costly  preliminai-y  work.  Ten  miles  south  of  Dos  Rios 
at  the  town  of  Balaguer.  the  terminus  of  a  narrow-gage 
branch  of  the  Norte  Railway,  the  company  had  in  stor- 
age construction   eijuipment,   left  from  the   previously 
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POWER  HOUSES  AND  TRANSMISSION  LINES  OF 

THE  EBRO  CO.   IN  SPAIN 

The  Camarasa  Dam— 333   ft.   high,   the   highest  in  Europe 

is  on  the  Noguera  Pallaie.'=a  River  about  SO  miles  northeast 

of  Barcelona. 

completed  projects,  which  possessed  unusual  value 
under  war  conditions.  In  addition,  there  were  trans- 
port and  accounting  offices,  storehouses  and  shops.  It 
was  therefore  necessary  to  rebuild  the  very  poor  road 
from  Balaguer  to  Camarasa  and  construct  a  new  road 
beyond,  extending  up  the  gorge  to  Dos  Rios.  After 
passing  the  main  unloading  station,  under  the  east 
terminal  of  the  cableway  built  across  the  Segre  just 
below  the  confluence,  this  road  tei-minated  at  the  gen- 
eral shops  and  sawmill.  Its  completion,  together  with 
proper  maintenance  and  the  excellent  facilities  at 
Balaguer,  resulted  in  the  prompt  handling  and  trans- 
portation of  supplies,  materials  and  equipment  by 
steam-tractor  trains,  wagons  and  trucks.  The  heavy 
loads  v.-ere  handled  by  tractor  while  the  biggest  single 
item,  cement  clinker,  was  hauled  by  local  teamsters 
on  a  per  ton  contract  basis. 

Camps — The  Spanish  workmen  with  their  families 
totaled  some  ten  thousand  persons  and  the  historic  town 
of  Camarasa,  surmounted  by  its  ruined  castle,  did  not 
afford  sufficient  accommodations.  In  addition,  there 
were  no  suitable  quarters  for  the  members  of  the  con- 
struction-engineering staff,  foremen  and  specially 
skilled  men,  some  of  whom  had  their  families  with 
them.  To  supply  the  need,  four  camps  completely 
equipped  were  quickly  built  along  the  road  between 
Camarasa  and  Dos  Rios.  All  were  supplied  with  pure 
water,  had  sewer-systems  and  incinerators  and  the 
general  health  was  safeguarded  in  every  possible  way. 

Power  for  the  construction  work  was  obtained  by 
substation  connection  at  the  second  camp  with  existing 
110,000-volt  transmission  line  from  Tremp  to  Barcelona. 
The  voltage  was  reduced  to  25,000  and  taken  to  Dos 
Rios  over  a  pole-line  built  up  the  gorge  where  it  was 
further  reduced  to  440  volts  for  motors  and  220  volts 
for  lighting  by  two  substations  on  the  job,  one  at  river 
and  the  other  at  upper  cableway  levels. 

Orfianization  and  Labor — All  foreign  work,  where 
modern  methods  are  used,  requires  special  organization. 
The  selection  of  men,  composing  the  construction-engi- 
neering staff  and  the  nucleus  of  foremen  and  special 
workmen  is  all-important.    Men  with  excellent  records 


in  their  native  country  back  of  them  are  often  unable 
to  adapt  themselves  to  changed  conditions,  handle  the 
available  labor  or  stay  for  the  .several  years'  time  re- 
quired for  a  big  construction  job.  It  takes  more  than 
usual  enthusiasm,  determination  and  patience  along 
with  ability  to  render  the  service  required.  Frequent 
changes  with  the  consequent  shipping  in  of  new  men 
are  demoralizing.  Good  quarters  and  food,  care  of 
health  and  a  reasonable  amount  of  recreation  for  the 
men  who  are  "strangers  in  a  strange  land"  make  a 
splendid  investment  for  any  company  engaging  in  work 
away  from  home.  The  stores  and  transport  departments 
require  careful  handling.  Needs  must  be  anticipated 
and  proper  stocks  of  supplies  and  spares  provided.  Deliv- 
eries of  construction,  hydraulic  and  electrical  equipment 
must  be  on  time  and  the  steady  progress  towards  com- 
pletion must  not  be  hindered  by  failure  to  receive  this 
or  by  the  shortage  of  that  essential  thing.  The  train- 
ing of  native  workmen  for  skilled  jobs  is  worth  while 
and  at  Camarasa,  during  the  war.  was  particularly 
necessary  as  a  large  percentage  of  the  men  from  the 
United  States,  England  and  France,  employed  on  pre- 
vious work,  were  not  available.  It  was  surprising  to 
see  what  could  be  done  by  carefully  selecting  and  train- 
ing unskilled  Spanish  workmen.  They  quickly  learned 
to  operate  cableways,  derricks,  locomotives,  etc.,  skill- 
fully and  kept  their  machinery  in  running  order.  Most 
of  the  civil  engineers  were  Spanish  and  did  excellent 
work. 

Labor  conditions  were  very  unsettled  during  the 
entire  period  of  the  Camarasa  construction.  There  was 
always  a  shortage  of  men  in  spite  of  labor  agencies 
maintained  throughout  Spain.  Agitators,  representing 
the  "Sindicato  Obrero"  which  is  a  radical  labor  organi- 
zation with  Bolshevik  tendencies,  and  mysterious  for- 
eign agents  tried  every  means  to  incite  the  company's 
workmen  to  strikes,  violence  and  sabotage.  This  was 
counteracted  by  constant  vigilance  on  the  part  of  the 
company,  fair  treatment  and  the  presence  of  civil- 
guards  for  whom  all  wrongdoers  in  Spain  have  a  whole- 
some respect.  Only  one  serious  strike  occurred,  but 
enough  loyal  and  fearless  Spanish  workmen  refused  to 


CREST  BEING  PLACED  ON  HIGHEST  POINT  OF  DAM 
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LOCATION   OF  CAMARASSA  PROJECT  AXD 
ITS   CONSTRUCTION  PLANT 

walk  out  or  be  intimidated  so  that  it  was  possible  to 
preserve  the  work  already  completed  at  the  dam  site 
and  after  six  critical  weeks  the  strike  was  broken. 
Other  spasmodic  attempts  were  frustrated  and  the 
leaders  forced  to  leave.  There  were  several  accidents, 
breakdowns  and  fires  which  could  be  classed  as  sabotage 
but,  all  in  all,  the  company  was  very  fortunate. 

Construction  Plant — The  general  layout  of  the  con- 
struction plant  is  shown  in  the  plan.  The  placing  of 
the  main  units  on  the  south  cliff  just  downstream  from 
the  dam  was  dictated  by  the  location  of  the  height  re- 
quired for  gravity  handling  of  materials  and  the  loca- 
tion of  the  funicular.  This  incline  railway,  completed 
early,  was  operated  by  an  electric-hoist  with  1-in.  cable 
and,  starting  at  the  lower  level  under  Segre  cableway, 
climbed  up  the  south  side  of  the  Palleresa  gorge  past 
the  successive  levels  occupied  by  crusher-mixer  plant, 
spillway,  main  quarries  and  cement  plant  to  the  upper 
cableways,  a  vertical  distance  of  380  ft.  Gravity  was 
utilized  from  the  delivery  of  materials  to  the  cement 
plant  at  the  top  to  the  placing  of  concrete  in  the  por- 
tion of  dam  below  the  mixers. 

The  general  shops,  which  are  very  complete,  were 
built  as  soon  as  the  road  was  finished.  Lumber  was 
produced  by  two  sawmills,  built  along  the  Segre,  which 
were  supplied  with  logs  brought  down  the  rivers  in 
rafts.  With  the  exception  of  derrick,  cableway  and 
heavy  plant  timbers,  which  were  American  longleaf 
pine,  imported  at  great  expense  as  the  Spanish  pine  was 
brittle  and  small  sized,  all  lumber  and  timbers  used 
for  the  construction  were  sawn  from  native  pine  logs. 
A  steel  bridge  was  built  across  the  Segre  just  above 
the  confluence  giving  access  to  the  power-house  site. 
Difliculty  in  obtaining  structural  steel  compelled  the 
use  of  second-hand  trusses  and  crane-girders  from  the 
company's  storage  yards  in  Barcelona.  A  system  of 
narrow-gage  railway  tracks,  above  flood  level,  connected 
the  Segre  cableway  unloading  station  with  the  shop.s 
and  power  house  and  the  opposite  terminal  of  this 
cableway  with  the  funicular  and  the  dam. 


Master  Cableway — The  completion  of  the  funicular 
was  followed  by  the  erection  of  the  master  cableway 
at  the  dam  site.  It  occupied  the  topmost  position,  500 
ft.  above  the  deepest  dam  foundation,  and  was  put 
up  by  means  of  a  temporary  li-in.  cable  stretched 
across  the  gorge.  The  2i-in.  main  cable  had  a  span 
of  1,060  ft.  between  the  head  and  tail  towers,  which 
were  traveling  type,  and  a  ten-ton  load  was  easily 
handled.  The  low  height  of  the  counterweighted  head 
tower  of  54  ft.  made  possible  by  an  arrangement  of 
guide  sheaves,  is  noteworthy.  Six  thousand  feet  of 
?-in.  wire  rope  were  required  for  button,  endless  and 
fall  lines  and  the  engines  were  operated  by  compressed 
air.  With  this  cableway  and  the  funicular  in  opera- 
tion, the  handling  to  place  and  assembling  of  the  rest 
of  the  plant  was  greatly  facilitated.  Two  other  cable- 
ways  were  put  up  at  funicular-head  level  on  the  plat- 
forms directly  below  the  upper  one  with  spans  of  970  ft. 
The  main  plant  and  dam  were  within  the  traveling 
zone  of  the  cableways,  which  was  225  ft.  up  and  down 
stream,  and  they  were  kept  very  busy  day  and  night. 

Next  below  the  cableways  was  the  cement  plant  con- 
sisting of  raw  material  bins  for  portland  cement  clinker 
and  gypsum,  delivered  by  funicular,  and  sandstone, 
brought  over  by  cableway  at  night,  a  5  x  50-ft.  revolv- 
ing direct  heat  drier  with  stack,  two  compeb-mills  5  x 
22-ft.  with  synchronous  motors,  storage-bins  of  4,000 
tons  capacity  for  finished  product,  mi.scellaneous  ele- 
vators, conveyors,  etc.,  and  a  completely  equipped  lab- 
oratory for  chemical  and  physical  tests. 

Below  the  cement  plant  were  the  main  quarries,  which 
included  the  open-cut  spillway  excavation  and  extended 
upstream.  Here  much  preliminary  work  was  necessary 
as  track-benches  had  to  be  cut  along  the  cliflFs  which 
were  sheer  in  many  places.     The  output,  on  account  of 
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seams  and  pockets  filled  with  clay,  was  veiy  dirty  so 
that  rock  for  the  cru-shers  was  hand-picked  and  then 
loaded  either  into  skips  or  directly  into  the  cars.  Der- 
ricks or  locomotive  cranes  picked  up  the  skips  and 
dumped  them  into  cars  of  4-cu.yd.  capacity  which  were 
hauled  in  six-car  trains  to  the  crusher  dump  by  saddle- 
tank  18-ton  locomotives.  Waste  material  was  dumped 
into  the  reservoir  area  at  convenient  points.  Steam 
shovels  were  not  available  as  several  owned  by  the  com- 
pany had  been  sent  by  them  to  France  for  war  work. 
Drilling  was  done  with  3-in.  tripod  and  l-'m.  rotator 
drills,    supplied   with   compressed   air   through   a    pipe 


••-«7/^        4Sx/6-/'Screen 


CROSS-SECTION  OF  CRUSHING   AND  CONCRETE 
MIXING  PLANT 

system  from  the  compressor  stations.  Only  Spanish 
explosives,  made  near  Bilboa,  were  obtainable  for  the 
blasting  and  general  excavation.  The  dynamite  was 
none  too  good  and  the  blasting  powder  very  uncertain 
and  very  expensive,  the  price  being  double  that  of  im- 
ported high-grade  explosives.  Complete  shop  equipment, 
for  machine  sharpening  of  drill  steel  and  general  re- 
pairs of  drills  and  cars,  was  provided. 

On  the  opposite  or  north  side,  two  other  quarries  were 
opened  up.  One,  just  above  the  cableway  levels  where 
sandstone  was  found  overlying  the  dolomite,  provided 
rock  for  the  sand-cement.  Its  output  was  loaded  in 
dump  cars  of  cubic-yard  capacity,  pushed  down  a  gravity 
grade  to  a  platform  in  front  of  the  cableways,  dumped 
into  a  bin  from  which  buckets  were  filled  and  then  taken 
by  one  of  the  cableways  across  the  gorge  to  the  bin  at 
the  drier.  The  other,  about  60  ft.  above  river  level, 
supplied  large  rocks  or  plums  which  were  embedded 
in  the  concrete  of  the  dam.  Skips,  filled  with  one  or 
more  plums,  were  loaded  on  flat-cars  by  locomotive 
crane  or  derrick  and  the  trains  were  hauled  by  locomo- 
times  to  switch  tracks  at  the  dam,  located  within  reach 
of  derrick  and  cableways  which  did  the  placing  and 
returned  the  empty  skips.  The  biggest  plums  weighed 
ten  tons  and  the  quarry  was  operated  until  flooded  by 
the  rising  reservoir  early  in  1920.  After  that  plums 
were  secured  from  spillway  excavation.  The  output  of 
the  quarries  was  augmented  by  rock  excavation  from 


the  dam  site  and  the  various  tunnels  which  was  sent  to 
the  crushers  or  used  as  plums  whenever  possible. 

Crushing-Mixing  Plant — The  main  crushing-mixing 
plant  was  built  on  benches  cut  in  solid  rock  just 
downstream  from  dam.  It  was  directly  below  the 
cement  storage  bins  with  crusher-feed  at  proper  dis- 
tance below  the  tracks  from  main  quarry  to  allow  a 
dumping  apron.  There  is  shown  a  cross-section  indicat- 
ing arrangement  of  crushing  and  grinding  machinery, 
elevators  and  conveyors,  screen-house,  bins  for  storage 
of  crushed  rock  and  sand  and  the  concrete  mixers  belov.'. 
The  rock  crushing  and  sand  grinding  machinery  are 
grouped  to  form  two  duplicate  plants  thus  giving  insur- 
ance against  a  complete  shutdown.  Each  unit  consisted 
of  large  gyratory  and  disc  crushers  and  hammer- 
pulverizer  with  necessary  elevators,  conveyors  and 
screens.  The  crushing  plant,  running  two  8-hour  shifts 
per  day,  handled  all  the  rock  gotten  out  by  the  quarries 
in  three  shifts  as  the  constant  shortage  of  labor  was 
the  limiting  factor.  Crushed  rock,  4i  in.  retained  on 
i  in.  and  sand  2  in.  retained  on  100-mesh,  were  pro- 
duced from  the  dolomitic  rock.  There  was  no  local  sand 
of  good  quality,  which  forced  the  manufacture  of  fine 
aggregate.  As  the  screenings  from  the  crushers  did 
not  furnish  enough,  these  machines  were  adjusted  to 
give  a  surplus  of  1-in.  rock  which  was  put  through  the 
pulverizers.  The  use  of  sand-cement  for  concrete  pro- 
hibited the  presence  of  rock-flour  in  the  sand  so  this 
fine  dust  was  removed  before  the  sand  was  stored  in 
the  bins.  Fan-blowers,  where  suctions  were  connected 
to  the  pulverizers  and  to  screened  openings  in  chutes 
from  revolving-screens  to  bins,  were  used  successfully. 
The  grading  of  crushed  rock  and  sand  was  maintained 
by  adjusting  the  machines  if  the  mechanical  analyses, 
taken  several  times  daily,  showed  any  decided  variation. 

The  mixing  machinery  consisted  of  a  battery  of  five 
1-cu.yd.  batch  mixers  located  with  charging-floor 
directly  below  the  rock  and  sand  bins.  Concrete  was 
dumped  into  hoppers  for  distribution  to  gravity  chutes, 
loading'  stations  for  bottom-dump  buckets  and  tower- 
hoists  which  supplied  gravity  chutes  for  high  levels. 

In  addition  to  the  main  plant  at  the  damsite,  there 
was  a  small  crushing  plant  consisting  of  jaw-crusher, 
elevator  and  screen  at  the  forebay  above  the  power 
house  which  crushed  rock  taken  from  adjacent  tunnel 
excavation.  Adjoining  this  plant  were  two  mixing 
plants,  each  with  a  1-cu.yd.  batch  mixer,  one  of  which 
supplied  concrete  for  tunnel  lining  and  the  other,  located 
on  the  cliff  above  the  power  house,  fed  concrete  to  that 
work  by  gravity  chute.  The  Portland  and  sand-cement 
and  fine  aggregate  for  these  plants  were  brought  over 
from  the  main  plant  by  cableway  to  a  track  level  along 
which  the  materials  were  handled  in  small  cars  to 
destination. 

Sand-Cement  and  Concrete — When  the  company  sold 
the  complete,  350-ton  capacity,  portland  cement  plant, 
used  for  the  Pobia  and  Tremp  Projects,  to  a  Spanish 
company  which  installed  it  near  Barcelona,  a  contract 
was  made  covering  the  portland  cement  and  clinker  re- 
quired for  the  Camarasa  Project.  A  series  of  careful 
laboratory  tests  proved  that  a  satisfactory  sand-cement 
could  be  made  by  grinding  clinker  and  required  gypsi-.m 
with  either  dolomite  or  sandstone,  secured  at  Camarasa, 
so  that  90  per  cent  passed  a  200-mesh  sieve.  While 
jar-mill  tests  at  laboratory  indicated  that  dolomite  could 
be  used,  it  was  found  by  actual  operating  tests  with 
compeb-mills  that  the  sandstone  was  at  least  a  40  per 
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cent  better  grinding  medium  than  the  dolomite.  It  was 
obtainable  from  a  high  level  quarry  and  was  therefore 
used  ill  a  mixture,  by  weight,  of  54.3  per  cent  clinker, 
44.4  per  cent  sandstone  and  1.3  per  cent  gypsum.  The 
maximum  output  per  mill-hour  was  4.25  metric  tons  at 
proper  fineness  but  the  average  was  3.75  tons.  The 
average  loading  for  each  mill  was  14  tons  of  "concavex" 
l-in.  slugs  and  4  tons  of  2-in.  to  5-in.  balls.  With 
sandstone  having  89  per  cent  to  92  per  cent  SiO.,  the 
analysis  of  the  sand-cement  was 
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lleO     0.89 

^0»     •■•:•■.■•. 1.38 

Loss  on  Ignition 2.43 

100% 

The  Public  Works  Department  at  Madrid  decided  on 
a  compressive  strength  for  concrete  90  days  old  which 
corresponded  to  2,127  lb.  per  squarei  inch.  This  was 
fixed  by  royal  decree  and  it  took  not  less  than  461  lb. 


DoAn  Design  and  Construction — During  the  prelim- 
inary work,  a  tunnel  (13  ft.  square  and  525  ft.  long) 
was  driven  around  the  dam  site  at  river  level  on  the 
north  side  and  lined  with  concrete  to  be  used  for  divert- 
ing the  normal  flow  of  the  Pallaresa  during  construc- 
tion. It  was  completed  in  January,  1918,  and  the 
liver  was  turned  through  early  in  February  by  means 
of  a  diversion  dam  which  also  served  as  the  upper 
cofferdam  for  the  foundation  work. 

A  downstream  coiferdam  was  built  just  above  the 
tunnel  outlet,  the  foundation  ai-ea  unwatered  by  pumps 
and  excavation  started.  This  was  very  difficult  and 
costly  as  the  river  bed  was  full  of  immense  boulders 
and  the  deepest  bedrock  was  83  ft.  below  the  upper 
cofferdam  level.  Excavation  totaled  11,300  cu.yd.  of 
rock  and  49,000  cu.yd.  of  gravel,  boulders  and  clay. 
There  were  several  floods  which  passed  over  the  coffer- 
dam requiring  removal  of  equipment  and  abandonment 
of  work  for  short  intervals. 

The  big  dam  is  of  gravity  section  and  arched  on  a 


Meters 


of  sand-cement  per  cubic  yard  of  concrete  to  secure  the 
strength  required.  The  mix  used  for  the  dam  was  pro- 
portioned to  give  a  dense  concrete  of  proper  strength. 

Laboratory  tests  of  sand-cement  1 : 3  briquets  gave 
89  to  91  per  cent  of  the  tensile  strength  of  those  made 
of  Portland  cement  ground  from  the  same  clinker,  for  SfW/j 
28-day  tests.    The  concrete  made  of  sand-cement  had  in 
comparison  at  the  end  of  90  days  90  per  cent  of  the 
compressive  strength  of  concrete,   made  of  the   same 
fine  and  coarse  aggregates,  containing  an  equal  weight 
of  Portland  cement.    Costing  only  60  per  cent  as  much 
per  ton  as  the  straight  portland,  the  great  saving  ef- 
fected by  using  sand-cement  is  obvious.    With  the  ex- 
ception of  the  base  of  dam  below  river  level  and  the 
power  house,  it  was  used  throughout  the  work  and  gave 
splendid  results.    The  required  amount  of  portland  was 
either  shipped  in  or  ground  from  the  clinker  on  hand. 

The  sand-cement  for  the  job,  after  being  ground, 
was  stored  in  the  bins  long  enough  to  determine  the 
soundness.     It   was   then   conveyed   in   bulk   from    the 


CROSS-SECTION  OF  UPPER  P.\RT  OF  DAM  AND 
POWER  TUNNEL  TO  POWER  HOUSE 


radius  of  1,000  ft.  It  is  333  ft.  high,  bedrock  to  crest, 
and  contains  285,000  cu.yd.  of  cyclopean  concrete.  The 
width  at  base  is  270  ft.  and  at  crest  13  ft.  The  crest 
was  widened  to  21  ft.  to  provide  a  roadway  and  foot- 
walks  and  the  length  on  top  is  460  ft.  which  will 
eventually  be  used  as  a  river  crossing  for  the  projected 
highway  from  Camarasa  to  the  French  frontier.  This 
road  will   reach   the  dam   at   either   end   by   means  of 


tunnels,  short  sections  of  which  were  driven  so  that 
released  bin  to  supply  pipes  at  mixers  by  a  system  of  future  work  would  not  endanger  the  spillway  or  head- 
inclined  pipes  and  screw-conveyors.     In  transit,  it  was  gate  structures. 

weighed  first  at  a  central  station  a  ton  at  a  time  and  To  meet  the  wishes  of  the  government  engineers,  who 

then  weighed  at  each  mixer  in  a  balanced  hopper  be-  wanted  regular  concrete  for  the  zones  of  maximum  pres- 

fore    being    dumped    into   the    charging-hopper.      This  sure,  portland  cement  concrete  was  used  for  the  up  and 

double  check  insured  the  use  of  proper  amount.    Coarse  downstream  toe  sections  below  river  level  followed  by 

aggregate  was   measured  in  the  charging-hoppers  by  a  rich  mix  and  sand-cement  concrete. 


filling  up  to  marks  whose  volume  gave  the  required 
weight  closely.  Fine  aggregate  was  measured  by  vol- 
ume of  given  weight  in  box-chutes.  Experiments  were 
made  to  determine  a  practical  method  of  weighing  the 
rock  and  sand  which  resulted  in  a  solution  by  suspend- 
ing the  charging-hopper  and  adding  a  balanced  sand- 
box. Mixing  by  weight  gave  slightly  more  uniform 
tests  than  volume  measurement. 


Gravity  chutes,  with  slopes  not  steeper  than  30  deg. 
were  used  for  placing  the  lower  concrete  direct  from 
the  mixers.  Then  various  combinations  were  employed 
consisting  of  tower-hoists  with  chutes  for  upper  levels, 
buckets  on  flat-cars  either  handled  by  electric-hoist  on 
incline  attached  to  downstream  face  or  pushed  along 
tracks  paralleling  mixer-plant  to  points  where  derricks 
or  cableways  could  pick  up  and,  when  possible,  direct 
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from  mixer  hoppers  to  buckets  handled  by  the  cable- 
ways.  Most  of  the  plums  were  placed  by  the  cableways 
which  handled  the  skips  dumping  rocks  into  the  fresh 
concrete.  They  formed  about  15  per  cent  of  the 
Cyclopean  concrete  of  the  dam  and  materially  reduced 
its  cost.  Most  of  the  concrete  was  placed  by  the  day- 
shift  and  the  second  and  third  shifts  completed  the 
setting  of  plums,  raised  forms  and  cleaned  up  for  the 
following  day's  run.  Electric  flood-lights  were  used  for 
night  work  and  their  mobility  made  them  much  better 


RESERVOIR  DISCHARaiNG  OVER  PROVISIONAL  SPILLWAY 
AND  THROUGH  TEMPORARY  GATE 

than  searchlights.  Steel  forms,  made  up  in  panels 
reinforced  by  angles,  held  in  place  by  channels  were 
used  for  the  up  and  downstream  faces  and,  with  wood 
fillers,  for  the  cross-bulkheads.  The  amount  of  lumber 
for  formwork  was  kept  at  a  minimum  and  sawmill- 
slabs  used  whenever  possible  to  cut  costs. 

After  the  lower  concrete  had  become  thoroughly  set 
and  seasoned,  the  diversion  tunnel  was  closed  by  a 
reinforced-eoncrete  gate  lowered  to  place  by  motoi'- 
driven^  mechanism  which  was  immediately  removed. 
As  the  water  rose,  some  calking  was  necessary  and  the 
tunnel  was  then  filled,  through  a  shaft  from  plum-track 
level,  with  concrete.  Grout  was  forced  in  by  placing 
pipes  at  roof  level  and  a  tight  job  secured.  The  reser- 
voir filled  rapidly  until  the  level  of  the  lower  of  the 
two  small  tunnels  through  the  dam  was  reached.  Their 
inlets  were  provided  with  steel  flap-gates  which  had  to 
be  closed  when  the  pressure-head  above  them  exceeded 
100  ft.  The  flow  through  these  relief  openings  delayed  the 
rise  until  a  set  of  outlet  gates  and  tunnel  through  dam 
near  north  abutment,  providing  a  future  lower  penstock 
connection  with  reservoir,  could  be  rushed  to  completion. 
This  could  have  handled  the  surplus  water  but  for 
shortage  of  labor  which  delayed  the  completion  of  spill- 
way and  it  was  therefore  necessary  to  leave  a  temporary 
gap  through  the  dam  below  that  level  which  discharged 
at  intervals.  The  successful  control  of  the  reservoir 
while  it  was  filling  was  facilitated  by  the  holding  back 
of  the  1920  floods  in  the  Tremp  reservoir,  20  miles 
above. 

Expansion-joints,  52.5  ft.  apart  were  provided  in 
the  upper  73  ft.  of  the  dam  by  building  this  portion 
in  regular  alternate  sections  properly  keyed. 

Spillway — The  spillway  was  a  difficult  problem  re- 
quiring 161,000  cu.yd.  of  rock  excavation.  The  narrow 
gorge  location  for  the  dam  and  the  steep  sides  together 


with  the  need  of  space  for  the  main  construction  plant 
made  it  necessary  to  put  the  south  half  of  the  outlet 
section  in  twin  tunnels.  Its  north  half  is  in  open  cut, 
taken  out  after  the  crusher-mixer  plant  and  cement  bins 
had  been  dismantled.  The  open  excavation  of  the  gate 
and  intake  sections  is  141  ft.  high  on  south  side  adjacent 
to  cableway  platforms  above.  The  capacity  of  70,000 
scc.-ft.  is  secured  through  two  gate  openings,  each  88.5 
ft.  wide,  and  temporary  stoplogs  were  provided  until  the 
automatic  drum-dam  type  reinforced-eoncrete  gates 
could  be  installed. 

Connecting  Works — A  logway,  composed  of  a  con- 
crete chute  in  open  cut  and  tunnel,  is  provided  near  the 
north  abutment  of  dam  to  pass  the  logs  coming  down 
the  Pallaresa  from  the  mountain  forests  north  of  Pobla. 

The  flow  of  reservoir  water  to  the  power  house  is 
controlled  by  two  headgates  adjacent  to  north  end  of 
the  dam.  The  water  then  flows  through  a  short  canal 
and  long  tunnel,  the  downstream  end  of  which  forms  a 
forebay  to  feed  the  five  penstocks.  The  total  distance  is 
909  ft.  on  very  light  grade  and  both  canal  and  tunnel,  a 


OVERFLOW  THROUGH   COMPLETED  SPILLWAY    DURING 
AUTUMN  FLOOD,  1920 

trapezoidal  section  44.6  ft.  high  by  20.8  ft.  wide,  are 
lined  with  concrete.  The  penstocks  are  steel,  8.5  ft.  in 
diameter,  placed  in  tunnels  with  surrounding  concrete. 
There  are  stopgates  at  upper  ends  and  big  gate-valves 
at  turbine  connections.  The  required  excavation 
amounted  to  55,650  cu.yd.  and  10,280  cu.yd.  of  sand- 
cement  concrete  were  used  for  linings  and  gate- 
structures.  The  total  head  developed,  with  reservoir 
full  to  within  6.5  ft.  of  the  crest  at  the  dam,  is  270  ft. 
Power  House — Work  on  the  foundation  for  the  power 
house  required  the  placing  of  a  crib  cofferdam  which 
was  built  of  logs  forming  three  compartments,  the 
outer  and  inner  onesi  filled  with  rock  and  the  center 
with  clay  puddle.  Seepage  was  stopped  with  grouting 
like  that  employed  in  the  cofferdams  and  steel  sheet- 
piling  was  driven  along  the  foundation  lines  using  der- 
ricks and  air-hammers.  Bedrock  was  reached  after 
much  hard  work  in  which  pumps  played  an  important 
part.  The  foundation  concrete  with  draft-tube  and 
turbine  supports  was  then  placed  using  chutes  from  a 
hopper  fed  by  mixer  plant  on  cliff  above.  Due  to 
cramped  location,  the  excavation  was  carried  back  into 
the  cliff  and  the  solid  rock,  faced  with  concrete,  formed 
the  back  walls  of  the  building.     The  power  house  is 
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179  ft.  high.  Excavation,  from  above  roof  level  to  foun- 
dations, totaled  21,900  cu.yd.  and  16,800  cu.yd.  of  port- 
land  cement  concrete  were  required.  The  structure 
consists  of  draft-tubes,  turbine-room,  generator-room 
with  Melan-girder  supports  for  machines  and  70-ton 
traveling-crane,  switchboard-room,  offices,  low-tension 
room,  transformer  room  with  29-ton  ci-ane  and  the 
high-tension  room  which  forms  the  top  story.  Der- 
ricks, chutes  and  tower-hoists  were  used  for  excavating 
and  concreting. 

Personnel — The  personnel  included  the  consulting 
engineer,  H.  F.  Parshall,  and  the  president  of  the  com- 
pany, E.  R.  Peacock,  with  headquarters  in  London,  the 
construction  manager,  G.  W.  Caldwell,  with  offices  in 
Barcelona  and  Balaguer,  the  advisory  engineer,  A.  W. 
K.  Billings,  the  managing  director,  F.  Eraser  Lawton, 
the  chief  operating  engineer,  A.  C.  Hobble,  and  hy- 
draulic engineer,  Walter  Diem,  at  Barcelona.  On  the 
work  at  Camarasa,  the  writer  was  construction  superin- 
tendent with  Neal  Hanson  and  John  G.  Hollman  as  his 
assistants. 

Brick  Used  in  Paving  34  Per  Cent  Grade 

By  a.  W.  Johns 

City    Manager.    Ambridgo,   Pa. 

THE  enthusiasm  of  land  companies  and  real  estate 
agents  of  a  generation  ago  in  laying  out  town  sites 
and  lots  with  little  consideration  for  topography  ha.=; 
given  city  engineers  days  of  study  and  worry  in  estab 
lishing  grades  that  would  make  the  streets  of  service. 

The  writer  was  city  engineer  of  Monessen,  Pa.,  a 
steel  mill  town  on  the  Monongahela  River  about  40 
miles  from  Pittsburgh,  for  several  years.  During  that 
time  many  streets  were  paved  on  grades  as  high  as  20 
per  cent  and  many  tedious  hours  of  study  and  planning 
were  spent  to  overcome  the  difficulties  of  intersecting 
grades  with  cross  streets,  driveways,  etc. 

Hillside  brick  has  been  used  with  the  greatest  success 
for  all  paving  on  grades  above  6  per  cent.  Horse-drawn 
vehicles  make  regular  use  of  the  streets  with  grades 
as  high  as  15  per  cent. 

Several  of  the  streets  of  Monessen  have  grades  that 
prohibit  normal  use  for  commercial  and  pleasure  traffic. 
In  fact  some  are  so  steep  that  it  is  necessary  to  provide 
steps  instead  of  sidewalks  for  pedestrian  traffic.  The 
accompanying  photograph  of  the  pavement  on  the  34 
per  cent  grade  of  Fourth  St.  between  Schoonmaker  Ave. 
and  McKee  Ave.,  shows  the  hillside  brick  paving  laid  in 
1907  under  the  direction  of  John  F.  Irwin,  then  city 
engineer.  There  is  a  stretch  of  174  ft.  of  34  per  cent 
grade  on  this  street  followed  by  192  ft.  of  28  :  c;-  cent. 
While  such  a  grade  is  obviously  too  .steep  to  justify  its 
use  as  a  thoroughfare,  the  street  is  occasionally  used 
by  ambitious  automobile  salesmen  to  demonstrate  the 
hill-climbing  ability  of  their  cars.  It  is  also  used  by 
representatives  of  fire  truck  companies  to  demonstrate 
their  machines  to  officials  of  surrounding  cities. 

The  principal  reason  for  paving  Fourth  St.  was  to 
prevent  the  washing  of  the  street  and  the  consequent 
damage  and  expense  of  cleaning  the  adjoining  streets  at 
the  foot  of  the  hill  after  every  rain. 

In  the  construction  of  the  pavement  an  8-in.  grave! 
base  was  used,  with  a  2-in.  bedding  cour.se  of  sand,  and 
4-in.  repressed  hillside  brick  with  cement  grout  filler. 
At  intervals  of  approximately  40  ft.  headers  of  curb 
stone  20  in.  deep  were  placed  tran.«versely  to  prevent 
the  washing   out  of  the  base  course  and  consequent 


undermining  of  the  pavement,  and  to  prevent  the  creep- 
ing or  slipping  of  the  pavement. 

The  contractors  on  this  work.  Bowman  Bros.  Co.. 
McKeesport,  Pa.,  built  the  pavement  in  about  40-ft.  sec- 
tions beginning  at  the  top  of  the  hill.  They  first  place'' 
the  transverse  curbing  about  40  ft.  below  the  crest  and 
then  laid  the  base,  bed,  and  brick  from  there  to  the  top. 
After  this  section  had  been  grouted  another  transverse 
header  was  placed  40  ft.  below  the  first  one  and  the 
pavement  then  completed  to  meet  the  first  section.    As 


174  FT.  OF  STREKT  WITH  34  PER  CENT  GRADE 

it  was  impossible  to  use  a  roller  on  this  grade,  the  base 
course  and  brick  surface  were  brought  to  line  and  grade 
by  hand  tamping. 

The  writer  has  seen  and  heard  of  several  streets 
paved  with  grades  as  high  as  30  per  cent,  but  to  his 
knowledge  this  street  is  the  steepest  one  of  which  there 
is  general  knowledge. 


Deferrization  of  Part  of  London  Water  Supply 

Removal  of  iron  by  aeration  and  mechanical  filtration, 
using  polarite  and  sand  as  the  filter  medium,  has  been 
adopted  by  the  Metropolitan  Water  Board  of  London. 
England,  for  water  taken  from  wells  at  Waltham 
Abbey  and  Rammey  Marsh.  Twelve  Candy  filters,  81 
ft.  in  diameter  and  about  7  ft.  high,  two  of  which  are 
to  serve  as  stand-bys,  are  expected  to  treat  2  Imp.m.g.d. 
According  to  the  London  Engineer:  "A  small  quantity 
of  compressed  air  will  be  injected  into  the  unfiltcred 
water  for  the  oxidization  of  the  iron  in  solution.  The 
polarite  acts  as  a  catalytic  agent,  transferring  the 
dissolved  air  to  the  iron,  with  which  it  combines  to 
form  an  insoluble  hydrated.  oxide  of  iron.  By  this 
means  it  is  hoped  to  reduce  any  iron  which  may  be 
contained  in  the  water  to  be  treated  to  0.01  parts  per 
hundred  thousand." 
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Louisville  Sewer  Specifications 
Modified  for  Contractors 

Contractors  Refuse  to  Bid  on  Alleged  Unfair 

Specifications — Commission  Agrees 

to  Act  as  Court  of  Review 


AFTER  contractors  had  refused  to  bid  on  two  sewer 
,  contracts  offered  by  the  sewerage  commission  of 
Louisville,  Ky.,  on  May  23,  on  the  alleged  ground  that 
the  specifications  were  unfair  to  the  former,  conferences 
were  held  between  the  commission  and  its  engineers  on 
the  one  hand  and  representatives  of  the  Kentucky  As- 
sociation of  Highway  Contractors  on  the  other,  which 
finally  led  to  concessions  on  practically  all  of  the  specifi- 
cation features  held  by  the  contractors  to  be  objection- 
able. After  a  second  advertisement  the  commission 
received  ten  bids.  An  account  of  the  incident  appears 
in  The  Scraper  for  June  30.  (The  publication  named  is 
the  official  organ  of  the  association  just  mentioned  and 
is  published  at  523  Court  Place,  Louisville,  Ky.)  A 
condensation  of  the  earlier  portion  of  the  account  men- 
tioned is  given  immediately  below,  followed  by  a  sum- 
mary of  many  of  the  points  at  issue  and  the  way  in 
which  they  were  settled,  the  summary  being  reprinted 
verbatim  from  The  Scraper. 

The  commission  of  sewerage  of  Louisville  is  a  special 
branch  of  the  government  of  that  city  created  to  make 
extensions  to  the  sewers  built  under  an  earlier  commis- 
sion. The  present  commission  consists  of  four  business 
men  of  Louisville,  appointed  by  the  mayor  of  the  city, 
and  the  mayor  himself  as  member  ex  officio.  J.  B.  F. 
Breed  is  chief  engineer  to  the  commissi'on,  and  Harri- 
son P.  Eddy  of  Metcalf  &  Eddy,  Boston,  Mass.,  is  con- 
sulting engineer.  The  Kentucky  Association  of  High- 
way Contractors  was  formed  in  1921  for  the  protection 
and  advancement  of  the  business  of  highway  contract- 
ing. David  R.  Lyman  is  secretary  of  the  association 
with  headquarters  at  the  address  given  above. 

In  the  official  statement  in  The  Scraper  it  is  stated 
that  in  November,  1921,  the  association  offered  its 
assistance  to  the  commission  in  the  drawing  of  sewer 
specifications  under  which  the  commission  was  to  re- 
ceive bids  for  the  first  time  but  that  the  offer  was  not 
accepted.  Early  in  1922  bids  were  received  and  a 
contract  was  awarded.  Bids  were  invited  for  a  second 
letting  on  May  23,  1922,  but  none  was  received.  A 
conference  was  immediately  held  at  which  the  contrac- 
tors submitted  to  the  commission  criticism  of  22  sections 
of  the  contract  and  specifications  for  the  second  letting. 
On  19  of  these  suggestions  concurrence  was  secured; 
on  two,  "of  minor  importance"  according  to  The 
Scraper,  there  was  no  modification  of  the  original  re- 
quirements, and  on  the  other  suggestion  a  compromise 
was  effected. 

This  last  point  of  difference  was  apparently  the  most 
important  of  the  lot,  and  the  one  on  which  the  contrac- 
tors were  prepared  to  make  the  greatest  fight.  It 
concerns  the  clause  in  the  contract  denominating  the 
engineer  as  the  court  of  last  resort  in  matters  of  dis- 
pute.   This  clause  read  as  follows: 

Engineer  to  Decide — To  prevent  disputes  and  litigation, 
the  engineer  shall  in  all  cases  determine  the  amount,  quality, 
acceptability  and  fitness  of  the  several  kinds  of  work  and 
materials  which  are  to  be  paid  for  under  this  contract; 
shall  determine  all  questions  in  relation  to  said  work  and 
the  construction  thereof,  and  sh:ill  in  all  cases  decide  every 


question  of  fact  which  may  arise  relative  to  the  fulfillment 
of  this  contract  on  the  part  of  the  commission  and  on  the 
part  of  the  contractor.  His  estimate  and  decision  shall  be 
final  and  conclusive  upon  both  parties  to  this  contract. 

The  contractors  contended  for  the  substitution  of  a 
general  arbitration  clause  covering  all  matters  of  dis- 
pute. After  considerable  discussion  the  commission 
agreed  to  modify  the  clause  so  that  the  contractor  was 
granted  the  right  of  appeal  to  the  commission  for 
adequate  compensation  for  executing  the  orders  and 
abiding  by  the  interpretation  of  the  engineer.  In  re- 
spect to  this  modification  the  contractors'  organ  says, 
"We  negotiated  a  compromise  sufficiently  satisfactory  to 
our  members  to  justify  them  in  feeling  their  way 
through  at  least  one  contract." 


Points  at  Issue — The  review  of  the  points  at  issue, 
as  given  in  The  Scraper,  is  as  follows: 

In  the  original  contract  the  commission  did  not  guar- 
antee the  correctness  of  its  borings  as  showTi  on  the  plans. 
These  are  now  guaranteed. 

The  contractor  was  required  to  negotiate  with  a  railroad 
company  for  permission  to  construct  a  sewer  across  its 
right-of-way  and  to  do  the  work  as  directed  by  the  railroad 
company.  The  commission  now  makes  all  arrangements 
with  the  railroad  and  specifies  the  methods  to  be  followed 
in  construction. 

The  engineer  of  the  commission  was  originally  given  the 
final  decision  in  any  controversy.  This  has  been  modified 
by  providing  an  appeal  to  the  commission  in  matters  of 
compensation  as  above  mentioned. 

The  original  contract  provided  that  the  engineer  should 
have  the  right  to  correct  any  errors  or  omissions  in  the 
drawings  or  specifications  without  reimbursing  the  con- 
tractor for  any  additional  expense  thereby  incurred.  This 
has  been  changed  so  as  to  provide  compensation. 

Provision  was  made  in  the  contract  for  furnishing  addi- 
tional time  to  the  contractor  because  of  delays  caused  by 
the  commission  but  provided  no  additional  compensation  if 
the  contractor  were  damaged.     This  has  been  corrected. 

The  contract  placed  on  the  contractor  a  blanket  responsi- 
bility to  defend  the  commission  in  any  legal  action  directed 
against  it  even  to  a  defense  arising  from  the  exercise  of 
eminent  domain.  This  has  been  changed  so  that  the  con- 
tractor is  not  responsible  for  any  act  or  omission  of  the 
commission. 

To  cover  a  one-year  maintenance  period  the  contractor 
was  asked  to  deposit  city  or  United  States  bonds  which,  at 
our  suggestion,  has  been  modified  so  as  to  give  him  the 
option  of  filing  a  surety  bond. 

The  original  contract  required  the  contractor  to  take  all 
risk  of  encountering  underground  objects.  This  provision 
has  now  been  changed  so  that  the  contractor  will  be  reim- 
bursed if  he  encounters  an  underground  structure  not 
shown  on  the  drawings  and  which  necessitates  supporting 
or  change  of  location  for  a  distance  of  50  ft.  or  more. 

Much  of  the  solid  rock  formation  in  Louisville  consists 
of  a  very  irregular  surface  thickly  covered  with  rock  pyra- 
mids or  pinnacles  with  deep  and  narrow  depressions  be- 
tween. The  specifications  did  not  clearly  state  how  the 
quantity  of  rock  in  such  formation  would  be  calculated. 
It  is  now  provided  that  the  contractor  will  not  be  required 
to  excavate  these  pockets  below  a  line  which  is  2  ft.  long 
between  rock  faces.  Earth  below  this  line  will  be  paid 
for  as  solid  rock. 

The  specifications  originally  required  the  contractor  to 
import  earth,  sand  or  gravel  for  filling  around  the  pipe  if 
such  could  not  be  obtained  from  the  excavated  material. 
It  was  manifestly  impossible  for  the  contractor  to  know 
until  the  trench  was  excavated  whether  the  material  would 
be  suitable.  This  section  has  been  re-written  so  that  the 
contractor  will  be  paid  for  material  secured  from  the 
outside. 

In  the  contract  as  drawn,  the  contractor  was  to  be  paid 
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for  piles  only  for  the  length  left  in  the  ground.  This  has 
been  modified  so  as  to  pay  him  one  price  for  the  length  in 
the  ground  and  another  price  for  the  portion  cut  off. 

Payment  for  timber  left  in  place  was  originally  to  be 
based  on  the  "actual"  thickness  of  the  lumber.  This  has 
been  altered  so  as  to  pay  him  on  the  commercial  basis  pre- 
vailing in  the  lumber  market. 

The  original  plans  of  the  commission  for  work  in  rock 
trench  required  the  contractor  to  fill  back  to  grade  at  his 
expense  with  concrete.  This  has  been  modified  so  as  to 
permit  filling  at  his  expense  with  broken  stone  or  earth 
and,  if  ordered  by  the  commission,  with  concrete  at  its 
expense.  It  was  also  agreed  to  provide  a  separate  classi- 
fication in  rock  excavation  in  very  narrow  excavations  as 
necessary  for  under-drain.  For  replacing  waterbound 
macadam  paving  the  original  requirements  for  4-in.  screen- 
ings was  changed  to  2-in.  as  it  was  impracticable  to  work 
4-in.  into  the  coarse  stone. 


Manufacturers  of  Pressed  Steel  Joists 
Standardize  Sections 

IN  AN  effort  to  simplify  the  problems  of  engineers, 
architects,  and  others  who  use  pressed  steel  joists,' 
and  who  are  likely  to  have  occasion  to  consider  the 
alternative  use  of  the  joists  of  different  manufacturers, 
the  three  principal  producers  in  this  field  have  co-oper- 
ated to  establish  sections  of  uniform  mechanical  prop- 
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STANDARDIZED  BENDING  VALUES  OF  PRESSED- 
STEEL  JOIST 

erties.  The  result  is  a  standard  table  of  moments  of 
inertia  and  section  moduli,  applicable  to  the  shapes  of 
the  Berger  Mfg.  Co.,  the  National  Pressed  Steel  Co. 
and  the  Truscon  Steel  Co.  interchangeably. 

The  standardization  does  not  cover  all  details  of  the 
sections,  such  as  thickness  and  sectional  area,  but  does 
cover  the  bending  constants.  Two  different  types  of 
section  are  manufactured  at  the  present  time,  a 
built-up  plate-girder  section  and  an  I-beam  section  com- 
posed of  two  channel  shapes  spot-welded  back  to  back. 
The  principal  sizes  of  both  forms  of  section  are  shown 
in  the  sketch  herewith,  prepared  by  M.  P.  Wright,  man- 
ager of  the  Building  Materials  Division  of  the  Berger 
Mfg.  Co.  The  shapes  represented  in  this  diagram  range 
from  12  in.  to  6  in.  in  depth,  but  the  standards  go  down 
to  sections  of  3-in.  depth. 

With  the  standardization  of  section  properties  there 


has  also  been  some  increase  in  thicknesses,  the  new 
standard  sections  being  fairly  stocky. 

The  moments  of  inertia  and  section  moduli  are  also 
given  on  the  diagram.  These  quantities,  as  above  noted, 
are  standard  for  the  three  makers.  It  was  found  neces- 
sary to  carry  the  standardization  farther  as  the  impor- 
tant objective  was  to  maintain  a  fixed  bending  strength 
in  a  joint  of  given  depth.  By  virtue  of  the  standard 
bending  value  the  designer  using  a  10-in.  joist,  for 
example,  will  now  be  able  to  count  on  the  same  carrying 
capacity  whether  the  joist  is  procured  from  one  manu- 
facturer or  another.  On  the  other  hand  manufacturing 
facilities  in  the  several  plants  make  it  more  convenient 
for  one  plant  to  form  its  shapes  from  a  wide  strip  while 
another  prefers  to  work  up  the  narrower  strips  used 
in  the  built  girder  section. 

Tables  of  cross-sectional  dimensions  and  carrying 
capacities  are  issued  by  the  several  manufacturers  ap- 
plicable to  the  new  standards.  The  tables  of  carrying 
capacities  are  the  same  for  the  different  manufacturers, 
being  based  on  the  standard  section  moduli. 


Idle  Water  Main  Converted  Into  New 
High-Pressure  Feeder 

By  Leland  Chiwis 

Eng-ineer  in  Charge,  Distribution  Section,  Water  Division 
St.  Louis,  Mo. 

PITOMETER  records  taken  in  St.  Louis  have  shown 
for  some  years  that  the  36-in.  low-pressure  pump 
main  across  Twentieth  St.  has  not  been  carrying  much 
water  at  points  beyond  Cass  Ave.  For  some  reason, 
unknown  at  present,  the  greater  part  of  the  flow  turns 
east  between  Hebert  and  North  Market  Streets,  and 
by  the  time  the  Mill  Creek  Valley  is  reached  the  main 
in  question  is  carrying  a  small  flow  back  toward  the 
pumps.  This  situation  was  seen  to  have  great  possibili- 
ties when  it  became  necessary  recently  to  lay  out  a  route 
for  a  high  pressure  main  to  take  the  discharge  of  a 
new  20-m.g.d.  pump  away  from  the  Bissell's  Point 
Station.  It  was  made  still  more  attractive  by  the  fact 
that  the  existing  main  leads  directly  into  one  of  the 
three  high-pressure  districts  where  pressures  have  been 
low. 

Briefly,  the  plan  proposed  is  to  connect  the  new  pump 
to  the  old  main  and  to  substitute  a  new  line  of  36-in. 
low-pressure  main  along  a  more  direct  route  for  that 
part  of  the  old  main  which  was  carrying  its  full  share 
of  the  load  southward. 

The  old  records  showed  that  several  miles  of  the  main 
were  laid  with  St.  Louis  Class  A  pipe,  which  is  only  a 
little  heavier  than  American  Water  Works  Association 
Class  B  pipe.  As  most  of  our  large  breaks  have 
occurred  on  lines  of  this  weight  a  test  was  made  to 
"-certain  the  soundness  of  the  pipe.  During  two  of  the 
coiJest  months  of  the  wnnter  an  extensive  "shut"  was 
made,  which  threw  the  entire  Class  A  portion  of  the 
line  on  high  pressure  and  incidentally  demonstrated  the 
ability  of  the  remainder  of  the  system  to  carry  the 
winter  peak  load  without  its  aid.  The  only  trouble 
due  to  the  increased  pressure  was  a  cracked  sleeve. 

Additional  pitometer  taps  are  being  put  in  at  selected 
points  in  order  to  trace  more  exactly  the  course  which 
the  water  is  now  following,  These  data  may  modify  the 
design  here  and  there,  but  it  is  very  probable  that  the 
finished  project  will  bear  a  striking  resemblance  to  the 
first  conception. 
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Dismantle  Jersey  City  Trainshed 
of  Pennsylvania  R.  R. 

Trusses  of  252-Ft.  Span  Cut  by  Blow-Flame  and 

Removed  Under  Traffic— When  Built 

Was  Largest  Trainshed 

\  FTER  dominating  for  more  than  thirty  year.s  the 
/V  New  Jersey  shore  of  the  Hudson  River  at  New 
York,  the  Jersey  City  trainshed  of  the  Pennsylvania 
R.R.  has  been  dismantled.  This  follows  as  a  natural 
consequence  the  diversion  of  the  main  stream  of  Penn- 
sylvania passenger  traffic  to  the  33rd  Street  terminal 
on  Manhattan  Island,  New  York  City. 

As  originally  built  in  1891,  the  Jersey  City  shed  was 
a  wrought-iron  riveted  structure  consisting  of  twelve 
pairs  of  main  roof  trusses  designed  as  three-hinged 
arches  with  a  span  of  2.52  ft.  8  in.  between  centers  of 
end  pins.  The  lateral  thrusts  at  the  points  of  support 
were  taken  by  lower  chords  or  tie  beams  each  consist- 
ing of  an  I-beam  weighing  100  lb.  per  yard  connecting 
opposite  end  pins.  These  passed  under  all  the  tracks, 
having  their  top  surfaces  1  ft.  below  base  of  rail.  The 
shed  was  652  ft.  6  in.  long  and  256  ft.  wide,  with  a 
clear  height  at  the  center  of  86  ft.  The  height  from  the 
top  of  rail  to  the  ridge  mionitor  was  110  ft.  Twelve 
tracks  and  eight  platforms  were  under  the  shed  ar- 
ranged as  shown  in  Fig.  1.  At  the  river  end  was  a 
lobby  from  which  access  was  had  to  the  waiting  room, 
the  ferry  slips,  and,  of  recent  years,  to  the  elevators 
to  the  Hudson  tunnels  beneath  the  station. 

The  distance  between  the  two  trusses  of  each  pair 
was  14  ft.  6  in.  and  the  distance  betwen  the  pairs  of 
trusses  was  43  ft.  6  In.  Purlins  3  ft.  in  depth,  framed 
into  the  main  trusses  at  the  panel-points,  spanned  the 
distance  between  the  pairs  of  main  trusses  and  sup- 
ported intermediate  trusses,  spaced  14  ft.  6  in.  apart. 

The  shed  was  designed  by  C.  C.  Schneider,  detailed 
by  the  Pencoyd  Bridge  &  Construction  Co.  and  erected 
by  the  Pennsylvania  Railroad  Co.  under  the  direction 
of  William  H.  Brown,  chief  engineer.     At  the  time  of 


its  construction  it  was  the  largest  trainshed  in  e.xist- 
ence,  the  next  largest  being  that  of  St.  Pancras  in 
London,  which  had  been  built  twenty-five  years  earlier 
and  spanned  243  ft.  Except  for  the  roof  of  the  ma- 
chinery hall  at  the  1889  Paris  Exposition,  which  was 
364  ft.  2  in.  in  span  and  1.390  ft.  in  length,  the  Penn- 
sylvania shed  was  at  the  time  it  was  built  the  largest 
single-span  roof  on  record. 

In  1899  the  shed  was  extended  in  length  125  ft.  at 
the  river  end.  In  the  new  section  the  same  type  of 
construction  was  used  but  the  material  was  steel  instead 
of  wrought  iron.  The  total  length  of  the  shed,  then,  at 
the  time  of  its  removal  was  778  ft. 

The  plant  used  in  dismantling  the  trainshed  consisted 


FIG.  4. 


GENER.^L,  VIEW  OF  TR.\INSHED  SOON  .\FTER 
COMMENCEMENT  OF  WORK 


of  a  main  or  dismantling  traveler,  flanked  by  two  pro- 
tection sheds,  one  on  each  side,  as  shown  in  Figs.  1 
and  2.  The  dismantling  traveler  carried  two  derricks 
each  with  a  60-ft.  boom.  These  were  supplemented  by 
two  locomotive  cranes  operating  from  the  ground  and 
handling  that  portion  of  the  structure  beyond  the  range 
of  the  traveler  derricks.  The  main  traveler  spanned 
tracks  6  and  7,  its  wheels  resting  on  the  inside  rails 
of  tracks  5  and  8.  The  south  protection  shed  spanned 
tracks  2,  3,  and  4,  and  was  carried  on  the  inside  rail 
of  track  1  and  the  outside  rail  of  track  5.  The  north 
protection  shed  spanned  tracks  9,  10,  and  11,  and  was 
carried  on  the  outside  rail  of  track  8  and  the  inside 
rail  of  track  12.     By  this  arrangement  tracks  2.  3,  4. 


"i|  ffil  rul  £21  K:|  «i  2i  S| 

?l  ^n,  I  ^!  -^i  ^1  ^1  I  ll  I  .  ~  ^, 


EXCHAN6E       PLACE 


FIG.    1.     GENERAL  PL.\N   OF  TRAI.NSHED   AND    DISMANTLING  PLANT 

Thf    (llsm.intline    traveler    and    thp    protection    sheds    are  and  the  purlins,  intermi-diale  trusses  and   bracing  between 

shown  in  full  lines  as  set  to  remove  main  truss  No.   16  and  tiiisses    Nos     15    and    14.      -Vbove    the    plan    are    shown    the 

th.-    l)ni(ii>K    1>et\Vfen    trusws    .\(>s.    16    ami    1.",.      They    are  dicated  points, 

shown  ,11  l>roken  lines  as  moved  up  to  handle  truss  .\o.  15  dates  on  which  the  various  operations  had  reached  the   in- 
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South   Pro+ecfion    Shed 


FIG. 


CROSS-SECTION    OF    TRAINSHED    SHOWING    DISMANTLING   TRAVELER  AND   PROTECTION   SHEDS 


The  cuts  at  the  center  hinge  and  next  on  each  side  of  it 
were  made  with  the  traveler  derriclis  holding  the  two  center 
sections  of  the  truss.  The  sections  next  lower  were  handled 
in  the  same  manner,  while  the  lowest  two  sections  on  each 


side  were  handled  by  locomotive  cranes  on  tracks  1  and 
12,  The  tracks  on  which  are  shown  cross-sections  of  cars 
were  kept  in  service  to  handle  railroad  traffic  while  tracks 
1,  5,   6,  7,  S,  and  12  were  used  by  the  contractor. 


9,  10,  and  11  were  left  free  to  handle  railroad  traffic, 
tracks  6  and  7  were  used  as  loading  tracks  for  the 
main  traveler,  while  tracks  1  and  12  were  occupied  by 
the  locomotive  cranes  which  swung  the  lowest  sections 
of  the  trusses.     All  this  is  clearly  shown  in  Fig.  2. 


north    protection    shed. 


.51?'- 

Side   Elevation 
DlSMANTUNe  TRAVELER 


FIG.  3.     LONGITUDINAL  SECTION.S  OF  Ul.^M.VNTLlNG  TRAVELER 
AND  PROTECTION  SHEDS 

Here  are  shown  details  of  the  traveler  and  shed  construction.  The  derrick  masts  were 
braced  bv  wirlraofSuvs  from  their  tops  to  the  rear  corners  of  the  traveler  on  the  opposite 
sides  Th^  extensfon  trestle?  on  the  rear  end  of  the  protection  sheds  afforded  support 
fir  the  trusses  while  thiywere  being  cut.  The  south  shed  was  of  somewhat  different 
lines  as  shown  in  Fig.  2. 


As  shown  in  Fig.  3,  the  main  traveler  was  approxi- 
mately 71  X  50  ft.  in  plan  and  72  ft.  high  and  was 
equipped  with  two  derricks.  Each  of  these  had  a  60-ft. 
boom  and  a  30-ft.  mast  braced  by  stiff-legs  and  cross- 
braced  by  wire  rope  guys.  Two  hoisting  engines,  one 
for  each  derrick,  were  installed  on  hoist  platforms  at 
the  outside  rear  corners  of  the  traveler,  and  were  used 
both  for  moving  the  traveler  and  for  operating  the  der- 
ricks. The  traveler  moved  on  six  wheels,  one  pair  of 
which  was  placed  under  the  derrick  masts  and  the 
others  at  the  extreme  forward  and  rear  ends.  The 
main  supporting  verticals  were  12  x  12  in.;  inter- 
mediates were  6  x  12  in.,  and  the  lateral,  longitudinal 
and  horizontal  bracing  were,  in  general,  4  x  10  in. 

The  protection  sheds  were  about  70  ft.  long  and 
extended  therefore  under  two  adjacent  pairs  of  roof 
trusses.     Fig.  3   shows   a   longitudinal   section   of  the 

The  south  protection  shed 
was  similar  in  general  design 
but  its  cross-section  was  varied 
slightly  owing  to  the  unsym- 
mctrical  layout  of  the  plant 
with  respect  to  the  cross- 
section  of  the  trainshed.  The 
protection  sheds  were  framed 
in  general  with  6  x  12-in.  main 
members  in  the  north  .'shed  and 
8  X  12-in.  in  the  south  shed, 
the  bracing  in  both  being 
•1  X  10-in.  material.  They  were 
considerably  heavier  at  their 
rear  ends,  where  they  carried 
an  extension  trestle  sufficiently 
high  to  support  the  main 
trusses  while  they  were  being 
cut.  The  main  verticals  here 
were  12  x  12  in.  The  tops  and 
sloping  sides  of  the  protection 
sheds  were  sheathed  with  2-in. 


70' •>!• 

.jide    Elevation 
NORTH    PROTECTION  SHED 
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Here  is  shown  clearly  the  construction  and  arrangement  ot  the  dismantling  plant.  The 
lower  ends  of  truss  No.  28  are  still  supported  on  the  protection  sheds,  while  the  traveler 
derricks  are  removinu  small  members  from  between  trusses  No.  27  and  No.  26.  The 
purlins,  intermediate  trusses  and  bracing  have  liei  ri  removed  from  the  center  down  to  the 
point  at  which  the  man  is  standing  to  the  left  of  the  derrick.  The  locomotive  crane  in  the 
center  is  loading  scrap.  The  cranes  that  handled  the  lowest  sections  of  the  trusses  are 
not  shown. 

boards,  and  the  vertical  sides  were  covered  by  continuous 
2-in.  plank  slats  with  4-in.  openings.  These  sheds  were 
supported  on  eight  wheels,  of  which  four  were  concen- 
trated at  the  rear  under  the  supporting  trestles,  two  were 
at  the  extreme  front  end,  and  two  were  midway  between 
the  front  end  and  the  supporting  trestles.  The  relative 
positions  of  the  main  traveler,  protection  sheds,  and 
trusses,  while  dismantling  was  in  progress  are  indicated 
in  Fig.  1.  The  sequence  of 
operations  was  to  remove  at 
one  set-up  of  the  traveler  one 
main  truss  of  a  pair  and  the 
longitudinal  bracing  between 
the  two  trusses  composing  the 
pair.  The  traveler  was  then 
moved  up  14  ft.  6  in.  and  from 
the  new  set-up  the  second  trus.-; 
of  the  pair  was  removed  to- 
gether with  the  purlins,  inter- 
mediate trusses  and  bracing 
between  it  and  the  next  pair. 
Each  main  truss  was  cut  in 
seven  places,  thereby  forming 
eight  sections.  Four  of  these 
were  handled  from  the  main 
traveler  and  two  by  each  of 
the  traveling  cranes  on  tracks 
1  and  2.  The  heaviest  section 
handled  weighed  about  4  tons. 
The  first  section  of  the  main 
truss  was  removed  on  Oct.  12, 
1921,  and  the  progress  there- 
after is  indicated  on  Fig.  1. 
Two  thousand  gross  tons  of 
metal  were  handled,  of  which 
about  200  tons  were  of  steel. 
This  was  burned  into  charging 
sizes  not  to  exceed  18  in.  x  24 
in.  X  6  ft.,  and  the  wrought 
iron  was  cut  into  convenient 
sizes  for  shipping.     All  cut- 


ting was  done  by  blow-flame. 
The  contractor  entered  upon 
the  site  in  the  middle  of  July 
and  commenced  operations  by 
removing  the  end  hangers 
from  the  western  end  of  the 
shed  and  stripping  the  sides. 
He  commenced  also  to  build 
the  travelers  on  the  outer 
tracks  under  cover  of  the 
trainshed.  In  the  beginning, 
an  effort  was  made  to  save  the 
glass  in  the  roof  and  the  ends 
of  the  shed,  but  this  was  given 
up  as  no  market  for  the  mate- 
rial could  be  found.  The 
wooden  roof  beams  were 
bundled  and  lowered  to  the 
center  loading -tracks.  The 
present  contract  does  not  in- 
clude the  removal  of  the  tie- 
beams  under  the  track.  Ex- 
cept for  two  pairs  of  trusses 
at  the  river  end,  which  were 
left  standing  until  underpin- 
ning could  be  provided  to  support  the  roof  of  the  lobby, 
which  had  been  framed  into  them,  the  demolition  was 
completed  by  the  middle  of  February,  1922. 

The  work  was  done  under  the  direction  of  A.  C. 
Shand,  chief  engineer  of  the  Pennsylvania  Railroad,  by 
Henry  A.  Hitners  Sons  Co.,  contractors,  of  Philadelphia. 
Theodore  I.  Etter  was  superintendent  for  the  con- 
tractor. 


FIG. 


CLOSE-UP  VIEW  OF  DIS.MANTLING  OPERATION 


niTnnvi^^  .  .  sections  of  truss  No.  28  have  been  removed  and  the  traveler  derricks  are 
prepai  ing  to  take  hold  of  the  center  two  sections  of  truss  No.  27.  The  remaining  sections 
.If  tiuss  No.  2S  are  supported  on  the  protection  shed. 
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Detour  Practice  Standardized  on 
Ohio  State  Roads 

Engineering:  Department  Locates  and  Marks 

Detour  Routes — ^News  Bulletins  and  Maps 

of  All  Detours  Published  Periodically 

DETOUR  practice  is  intensively  developed  in  Ohio. 
Highway  improvement  there  is  a  task  of  filling  in 
gaps  in  a  system  which  is  already  state-wide.  It 
follows  that  construction  consists  of  numerous  small- 
mileage,  widely-scattered  operations,  and  consequently, 
that  detours  are  numerous  and  widely-scattered  and 
that  their  sufficiency  comes  under  the  observation  of 
the  people  in  all  portions  of  the  state.  Efficient  methods 
are  therefore  required  to  meet  the  situation  so  as  to 
avoid  criticism.  These  methods  cost  in  1921,  when 
work  amounting  to  $35,000,000  was  under  way,  about 
$200  per  county  for  88  counties,  and  perhaps  $4,000  a 
year  in  main  office  expenses. 

Practice  in  Ohio  in  detouring  traffic  around  sections 
of  road  which  is  being  improved  keeps  in  mind  pri- 
marily (1)  that  the  location  and  maintenance  of  detours 
must  be  such  that  travel  is  not  unnecessarily  incon- 
venienced; (2)  that  news  that  detours  are  established 
must  be  prompt  and  complete  and  (3)  that  the  marking 
must  be  so  clear  that  strangers  to  the  locality  can  easily 
follow  the  route. 

Detours  are  located,  maintained  and  marked  by  the 
highway  department  engineers.  The  only  task  imposed 
on  the  contractor  is  to  erect  and  maintain  barriers. 
This  practice  keeps  responsibility  centralized.  In  the 
matter  of  location,  the  instructions  are,  where  choice 
is  possible,  to  search  out  the  best  detour  route,  taking 
into  account  the  condition  of  the  roads  as  well  as  the 
mileage.  Where  the  detour  route  is  over  dirt  roads, 
as  it  commonly  is,  the  roads  are  kept  in  condition  by 
dragging  and  such  other  work  as  will  make  possible 
traveling  without  excessive  cost. 

With  the  detour  selected,  the  proper  signs  and  bar- 
riers and  their  location  conform  as  closely  as  possible 
to  a  standard  arrangement  as  indicated  by  the  sketch. 
Fig.  1.    The  specifications  for  signs  and  their  location 
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l-"la.   1.      STANDARD  MARKING    UF   DETori'.   ROUTIO 

are  rigidly  enforced  and  cover  every  detail  of  construct- 
ing the  standards  and  attaching  the  printed  placard. 
18  X  27  in.,  of  white  on  dark  blue.  The  specified  stand- 
ards are  19  x  28  in.  "boards"  on  4  x  4-in.  posts  7  ft. 
long.  The  placards  are  tacked  to  the  boards  by  bordel- 
strips  of  wood.  Boards,  posts  and  strips  are  painted 
white  and  the  placards  are  coated  with  paraffine.  A 
weekly  inspection  is  made  and  when  necessary  the 
signs  are  restored  or  replaced. 

The  fundamental  rules  governing  the  marking  of 
detours  are:  (1)  a  road  shall  not  be  closed  to  traffic 
until  all  signs  necessary  to  indicate  clearly  the  route 
of  the  detour,  are  in  place;   (2)  when  a  road  which  has 
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WEEKLY  DETOUR  REPORT 

STATE  OF  OHIO.  DIVISION  OF  HIGHWAYS 


DESCRIPTION  OF  DETOUR 


TYPE,  LENGTH   AND  CONDITION  OF  DETOUR 

TYPE  OF  ROADS  COMPRISING  DETOUR -. 

TOTAL  LENGTH  OP  DETOUR 

CONDITION  OF  DETODR       
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FIG.  2.     STANDARD  FORMS  FOR  REPORTING  DETOURS 

been  closed  is  permanently  opened  to  traffic  all  detour 
signs  shall  be  promptly  removed,  and  (3)  all  barricades 
shall  be  painted  white  and  have  red  lights  between 
sunset  and  sunrise. 

As  soon  as  a  detour  is  marked  it  is  reported  by  the 
division  engineer  on  the  form  shown  by  Fig.  2.  In 
this  report  particular  attention  is  given  to  the  descrip- 
tion of  the  detour.  This  is  circumstantial  and  precise 
to  the  extent  of  noting  every  surface  condition  or  other 
physical  characteristic  of  concern  to  travelers.  After 
the  first  report  a  weekly  report  noting  all  detour 
changes  is  made  until  the  detour  is  abolished. 

On  the  information  provided  by  the  detour  reports, 
a  map  and  bulletin  are  prepared  each  month  and  copies 
are  placed  at  division  offices  and  in  garages  where  trav- 
elers may  consult  them.  Each  monthly  bulletin  is 
corrected  each  week  by  a  supplement  i-ecording  changes 
and  additions.  This  news  service  is  maintained  with 
exactness  and  has  proved  to  be  popular. 

Selection,  marking  and  maintenance  of  detours  are 
the  ta.sks  of  the  division  engineers  conforming  to  the 
practice  established  by  commission  headquarters.  Head- 
quarters prepares  the  monthly  detour  news,  maps,  and 
bulletins,  and  arranges  for  their  circulation.  Leon  C. 
Herrick  is  director  of  the  department  of  highways  and 
public  roads,  and  E.  C.  Blosser  highway  engineer. 


Large  Venturi  Meters  for  London 

Venturi  water  meters,  each  108  in.  in  diameter  and 
the  whole  group  having  a  capacity  of  360  U.  S.  m.g.d., 
have  been  contracted  for  by  the  Metropolitan  Water 
Board  of  London,  England.  Municipal  Engineering 
of  London  states  these  will  be  the  largest  Venturi 
meters  ever  installed  in  the  United  Kingdom  and  the 
second  largest  ever  built  in  that  country,  the  largest 
being  120  in.  in  diameter,  built  some  fifteen  years  ago 
for  the  Divi  Irrigation  Works,  Madras. 
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Slenderness-Ratio  and  Strength  of 
Concrete  Columns 

Eflfect  of  Length  Found  To  Be  Negligible — Influence 

of  Water  Ratio  and  Mixing  —  Buckling 

Controlled  by  Eccentric  Loading 

By  F.  E.  Giesecke 

Head  of  Engineering  Research  Divi!5ion.  University  of  Texas.  Austin 

VARIOUS  regulations  or  formulas  to  express  the  re- 
lation between  strength  and  slenderness-ratio  of 
reinforced-concrete  columns  are  in  current  use.  The 
most  important  ones  known  to  the  writer  fix  the  relation 
between  allowable  load  on  long  columns  (P')  and  on 
short  columns  (P)  as  follows: 

1.    French    regulations    of     1906,    for    l/d    greater 
than  20, 

P 


F  = 


1  + 


10,000  r" 

in  which  fe  is   i   for   square-ended  columns  and  1  tor 
round-ended  columns. 


p/    T      Cj  1 


IS  JO  ?5  20  35 

Slenderness   Ra^io    l^ 

TIG.  1.     S.\FE  LO.\DS  ON  12  x  12-IN.  CONCRETE  COLUMNS 

UNDER  DIFFERENT  REGULATIONS 

Computed   for   equal   base  stress 


2.  German  regulations  of  1905  and  1907,  for  /  d 
greater  than  18, 

EJ 
s  V 

where  s,  the  factor  of  safety,  is  10  in  the  German  regu- 
lation. 

3.  English  regulations  of  1909,  fix  values  of  F  P 
for  ratios  of  virtual  length  to  effective  diameter  of  a 
square  pillar  ranging  from  15,  18,  21,  24,  27.  30  at 
1,  0.8.  0.6.  0.4,  0.2.  and  zero.  The  virtual  length  of  the 
column  varies  from  /  to  4  ?,  depending  on  end  condi- 
tions; the  effective  diameter  is  measured  to  the  outside 
of  the  outermost  vertical  reinforcement. 

4.  Swiss  regulations  of  1909,  for  l/d  greater  than  20. 

p,  _45_      P 
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5.  Austrian    regulations    of 
than  60, 

P'  =  P  ^1.72         ^^ 

6.  Los  Angeles  regulations  of  1915.  for  I  d  greater 
than  15, 
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P    1.6 
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7.    Joint  Committee,  in  its  tentative  specifications  of 
1921,  for  l/r  greater  than  40, 

P'  =  P  (l.33  -  ^^) 
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FIG.  2.     GANG  MOLD  FOR  3  x  6-IN.  COLUMNS 
Upper  edges  of  plates  held  together  by  clamps  until  concrete 


where  R  is  the  least  radius  of  gyration  of  the  core. 

In  order  to  be  able  to  compare  these  six  formulas,  the 
strengths  of  12-in.  square  columns  of  various  lengths, 
reinforced  with  four  A-in.  square  bars  7*  in.  on  centers, 
were  calculated  by  each  of  the  six  formulas,  for  equal 
loads  on  short  columns.  The  results,  plotted  in  Fig.  1, 
indicate  that  the  French  and  Swiss  regulations  are 
based  on  Rankine's  formula  and  the  German  regulations 
on  Euler's  formula,  while  the  Austrian,  Los  Angeles, 
Joint  Committee,  and  English  rules  seem  to  be  straight- 
line  approximations  of  Euler's  formula. 

Since  there  is  a  considerable  variation  in  the  results 
it  was  decided  to  make  experimental  determination  of 
the  strength  of  plain  concrete  columns,  and  a  series  of 
tests  was  begun  by  the  Engineering  Research  Division 
of  the  University  of  Texas  in  1919. 

Test  Procedure. — The  columns  tested  were  3  x  6  in. 
in  cross-section  and  varied  in  length  from  15  to  75  in.. 
so  that  the  slenderness-ratios  were  5,  10.  15,  20,  and  25. 
They  were  made  in  molds  formed  by  bolting  8  x  i-in. 
steel  plates  to  3-in.  channels  and  inserting  dividing 
plates  to  limit  the  lengths  of  the  columns  (Fig.  2).  The 
columns  were  thus  poured  from  their  sides.  As  all 
columns  of  a  series  were  made  at  the  same  time,  the 
character  of  the  concrete  was  exactly  the  same  in  any 
one  series. 

Eight  such  series  were  prepared,  differing  in  mix  and 
consistency.  In  some  of  the  groups  the  concrete  was 
rodded;   in  others  it  was  tamped.     The  columns  were 
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FIG.  3.  SQUARE-END  TEST  RESULTS 
Each  point  of  the  full  lines  represents  one  column  :  the  dash 
line  Is  the  aveiage  of  the  eight  series.  Maximum  ,xize  of 
agKregate  1}  in.  In  Series  1.  3  in.  in  others.  Reading  from 
top  down  on  right  hand  side,  series  numbers  are  2.  4.  6.  1. 
average   3.    7.    5    and    S. 
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fig.  4.    end  support  for 
ro;tnd-end  columns 

Eccentricity  adjusted  to 
prevent  buckling  in  6-in. 
direction. 


tested  at  the  age  of  28  days.    The  results  of  this  series 
of  tests  are  shown  in  Fig.  3. 

Inspection  shows  that  the  strength  of  these  concrete 
columns  varied  only  slightly  with  the  slenderness-ratio, 
which,  however,  did  not  exceed  25;  but  it  also  shows 
that  a  variation  in  the  consistency  of  the  mix,  or  a  vari- 
ation in  the  degree  of  richness  of  the  mix,  or  a  variation 
in  the  method  of  placing  the  concrete  may  produce  a 

very  great  variation  in 
strength,  more  than  100 
per  cent. 

Round-End  Tests — 
Since  these  columns 
showed  such  a  slight  va- 
riation in  strength  with 
slenderness-ratio,  it  was 
decided  to  repeat  the  ex- 
periment on  round-end 
columns  between  spherical 
bearings.  This  method  of 
testing  would  insure  cen- 
tral loading  and  would 
double  the  virtual  length 
and  therefore  the  slender- 
ness-ratio of  each  column. 
For  this  purpose  the  bear- 
ing blocks  shown  in  Fig. 
4  were  constructed.  Since 
the  addition  of  the  two 
bearing  blocks  made  the  longest  column  of  the  first 
group  too  long  for  the  testing  machine,  that 
column  was  divided  into  two  parts  (dotted  line  in 
Fig  2).  Thus  each  series  of  the  1920  group  consisted 
of  six  round-end  columns  having  slenderness-ratios  of 
7.34,  9.75,  12.25,  17.17,  19.63,  and  22.13,  or,  for  the 
equivalent  square-ended  columns,  14.68,  19.5,  24.5,  34.34, 
39.26,  and  44.26. 

For  each  series  one  or  more  6  x  12-in.  cylinders  were 
made  to  identify  the  type  of  concrete.  Five  series  of 
columns  were  made  in  the  fall  of  1920  and  tested  dur- 
ing the  summer  of  1921,  at  an  average  age  of  about 
9  months.  Each  series  consisted  of  five  sets  of  columns, 
and  the  entire  group  consisted  of  150  columns.  The 
five  series  differed  from  each  other  in  the  type  of  con- 
crete. In  al'.,  more  mixing  water  was  used  than  was 
necessary,  in  order  that  the  experimental  columns  might 
be  no  better  than  those  generally  found  in  practice. 

Anomalous  Buckling — When  the  testing  of  the  col- 
umns was  begun,  it  was  found  that  the  columns  bent 
in  the  6-in.  direction  instead  of  in  the  3-in.  direction,  as 
in  Fig.  5,  showing  a  column  15  in.  long;  it  is  evident 
that  this  column  failed  by  flexure  in  the  6-in.  direction. 
This  peculiar  condition  was  concluded  to  be  due  to  the 
fact  that  the  columns  were  poured  from  the  side  and 
into  fairly  tight  steel  forms,  and  that  therefore  the 
conci-ete  on  the  upper  side  of  the  column  contained  more 
mixi  hg  water  than  that  in  the  lower  side ;  the  strength 
effect  of  water  content  was  sufficient  to  overcome  that 
of  'slenderness-ratio. 

/  In  order  to  test  the  columns  satisfactorily,  it  was 
necessary  to  apply  the  load  eccentrically  about  1  in.,  as 
/shown  in  Fig.  4.  This  degree  of  eccentricity  seemed  to 
be  just  sufficient  to  overcome  the  effect  of  the  variation 
in  the  strength  of  the  concrete  in  the  direction  of  tho 
width  of  the  columns. 


Fig.  6  shows  the  results  of  the  tests  of  this  group. 
The  lengths  used  in  this  diagram  are  the  actual  lengths 
of  the  specimens  from  center  to  center  of  the  spherical 
bearings ;  the  virtual  lengths  are  twice  as  great. 

Results — The  diagrams  of  Figs.  3  and  6  show  that, 
for  the  limits  of  slenderness-ratio  examined,  the 
strength  of  the  column  is  almost  independent  of  the 
slenderness-ratio.  But  they  also  show  that  the  results 
of  the  tests  are  not  as  uniform  as  they  should  be  in  a 
carefully  conducted  investigation.  The  writer  believes 
that  the  irregularities  in  the  results  are  due  to  a  dif- 
ference in  the  water  content  of  the  concrete,  which,  in 
turn,  was  due  to  the  particular  location  of  the  column  in 
the  mold  and  to  the  location  of  the  mold. 

For  example.  Fig.  3  shows  that  the  30-in.  columns 
were  the  strongest  and  the  60-in.  columns  the  weakest 
of  the  entire  group.  If  the  mold  shovvTi  in  Fig.  2 
sloped  downward  in  the  direction  from  the  upper  right 
to  the  lower  left  of  the  plan,  the  water  which  was 
worked  out  of  the  concrete  flowed  so  that  the  30-in.  col- 
umns would  contain-  the  least  water  and  the  60-in. 
columns  the  most ;  this  would  produce  the  differences  in 
strength  shown  in  the  diagram.     In  the  second  group 
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IN   6-lN.   DIRECTION 


FIG.    6.      ROUND-END    TEST 

ARRANGEMENT 
Two   dials   measured    deflections 
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(Fig.  6)  the  two  center  columns,  i.e.,  the  22i-in.  and 
52.}-in.  columns,  were  the  strongest.  If  the  mold  was 
level  and  the  concrete  a  little  thicker  in  the  center 
columns  than  in  the  side  columns,  the  water  worked 
out  of  the  center  columns  would  flow  over  the  side 
columns  and,  as  a  result,  the  side  columns  would  be 
weaker  than  the  center  columns. 

Another  interesting  fact  developed  in  the  second 
series  of  tests  was  that  the  strength  of  the  6  x  12-in. 
check  cylinders  was  in  several  cases  somewhat  lower 
than  the  strength  of  the  slender,  round-ended  columns. 
This  was  probably  due  to  the  fact  that  the  cylinders, 
being  twice  as  deep  as  the  columns,  retained  relatively 
a  higher  proportion  of  the'  mixing  water,  and  there- 
fore attained   a   lower  strength. 

Theoretical  Lnu/tli -Relation — Considering  the  col- 
umn from  a  theoretical  point  of  view,  it  is  evident  that, 


\ 
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so  long  as  the  column  does  not  bend,  its  strength  is 
independent  of  its  slenderness-ratio,  and  that  after 
flexure  has  taken  place,  either  due  to  non-homogeneity 
of  the  material  or  due  to  eccentric  loading,  the  load 
which  can  be  safely  supported  by  the  column  will  de- 
crease as  the  flexure  increases.  Since  the  bending 
moment  in  the  column  at  any  point  is  proportional  to 
the  deflection  at  that  point,  and  since  the  flexure  of  a 
bar  can  be  determined  by  considering  the  moment 
diagram  as  the  loading  diagram  and  finding  the  result- 
ing moment,  it  can  be  shown  that  the  deflection  of  a 
long  column  is  proportional  to  the  square  of  its  length. 
Then  the  stress  due  to  flexure  also  varies  as  r,  and 
since   Euler's   formula   gives  the  ultimate  strength   of 

a  long  column  as  ^,-,  it  is  evident  that  Euler's  formula 

can  only  be  applicable  in  those  cases  where  the  stress 
due  to  flexure  is  infinitely  great  as  compared  with  the 
direct  stress  due  to  the  load.     However,   in   the  tests 
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FIG.  7.     ROUND-END  TEST  RESULTS 
Each    point   of   the    full   lines   represents    five   columns ;   the 
dash  line  is  the  average  of  the  five  series. 


reported  above,  measurement  of  the  deflections  by 
means  of  Wiesler  dials  (Fig.  6)  showed  a  maximum 
deflection  of  only  0.013  in.  This  occurred  in  a  round- 
end  column  67  in.  long,  at  a  load  about  90  per  cent  of 
the  ultimate,  at  which  time  the  deflectometers  were  re- 
moved. The  stress  due  to  flexure  was  therefore  59  lb. 
per  square  inch  and  the  direct  stress  was  2,240  lb.  per 
square  inch. 

In  order  that  the  two  stresses  might  have  been  equal, 
the  column  would  have  had  to  deflect  about  \  in.,  or 
about  38  times  as  much  as  it  did. 

It  therefore  seems  clear  that  the  stresses  due  to  flex- 
ure in  concrete  columns  will  always  be  very  much  less 
than  the  direct  stresses  due  to  the  loads  and  that  there- 
fore Euler's  formula  and  the  straight-line  formulas 
based  on  Euler's  cannot  be  correctly  applied  to  concrete 
columns.  The  error  due  to  their  use  is  on  the  side  of 
safety,  however. 

The  columns  of  the  first  group  were  prepared  and 
tested  by  G.  A.  Parkinson,  assistant  testing  engineer. 
Those  of  the  second  group  were  prepared  by  F.  L. 
Snodgrass,  laboratory  assistant,  and  tested  by  Mr.  Snod- 
grass,  Mr.  Parkinson,  and  H.  R.  Thomas,  testing  engi- 
neer. The  latter  gave  special  attention  to  the  testing 
of  the  long  columns  for  which  the  deflections  were 
determined. 


Lime  Treatment  of  Sewage  Compared 
With  Direct-Oxidation 

study  of  Easton  Tests  and  Working  and  Experi- 
mental Results  at  Worcester  with  Lime 
Alone  Against  Electrolytic  Method 

By  Roy  S.  Lanphear 

Supervising  Chemist  of  Sewage-Works,  Worcester.   Mass. 

I'^HE  "direct-oxidation"  method  of  1  sewage  treatment 
has  not  been  genei-ally  accepted  by  sanitary  engi- 
neers as  satisfactory,  either  as  regards  efficiency  or 
cost.  Lime  treatment  of  sewage  at  Worcester  has  been 
practiced  for  more  than  thirty  years  and  has  been 
studied  from  many  angles.  The  results  obtained  both 
in  every-day  operation  of  the  plant  and  in  some  recent 
experiments  taken  in  conjunction  with  the  Easton  tests 
indicate  that  the  "direct-oxidation"  process  gives  no 
results  of  practical  value  not  readily  obtained  at  less 
expense  by  using  an  excess  dose  of  lime  alone. 

"Direct-Oxidation"  Te.sfs  at  EaMon,  Pa. — Operating 
data  concerning  this  method  of  sewage  treatment  are 
meager  and  usually  represent  comparatively  short  test 
periods  of  operation.  This  is  unfortunate  and  makes 
the  data  of  no  real  practical  value.  The  results  of  the 
Easton,  Pa.,  tests,  given  in  Engineering  News-Record, 
Sept.  18,  1919,  p.  569,  cover  a  number  of  tests,  no  one 
of  which  is  longer  than  24  hours.  In  this  plant,  the 
fresh,  rather  dilute  domestic  sewage  passed  through  a 
coarse  bar  screen,  centrifugal  pump,  flat  plate  screen 
with  closely  spaced  }-in.  round  holes  and  a  grit  chamber. 
It  was  then  treated  with  lime,  passed  through  electro- 
l>i:ic  cells,  thence  to  settling  reservoirs,  giving  21  hours 
detention  when  free  from  sludge.  The  result  for  the 
24-hour  test  is  summarized  in  Table  I. 


TABLE  I  — E.\STON  "DIRECT-OXID.\TION"  TESTS  COMPARED  WITH 
WORCESTER  WORKI.NG  RESULTS  I.\    1921   WITH   LIME  ONLY 


Remo 

val             Per  Cent 

Raw  Sewage            Effluent                P.  P. 

M.               Removal 

Wor-                     Wor- 

Wor- 

Wor- 

Easton   ccsler    Easton   cester    Easton 

cester    Easton 

cester 

Totalsolids 217         615         640         497     —423 

118     —194  9 

19.2 

Volatile  solids.        114         285           94         207            20 

78            17.5 

27.4 

Suspended  solids     74          151            26           58           48 

93           64.9 

61.6 

Free  ammonia    .      11.3        17.2         9.3        14.8         2 

2.4        17.7 

13.9 

Organic  nitrogen     34.5         4.9*     21.6         3.1*      12.9 

l.8»     37.4 

37.3* 

Oxygen  consumed  53           81.3       44            37  4         9 

43.9       17.0 

54  0 

*  Albuminoid  ammonia  instead  of  organic  nitrogen  is 

reported  at  Worcester 

The  bacterial  content  of  four  samples  of  sewage  was 
from  48,000  to  1,200,000  per  c.c,  averaging  600,000; 
of  effluent,  from  54  to  30,000  per  c.c,  averaging 
12,391.     These  four  samples  were  stable. 

In  connection  with  these  results,  attention  is  particu- 
larly directed  to  the  fact  that  the  promoter  set  the  rate 
of  application  of  lime  so  that  it  was  used  at  .a  rate 
of  3.720  lb.  per  million  gallons  of  sewage  treated.  Lime 
addition  was  supposed  to  have  been  made  only  '''to  in- 
sure positive  alkalinity"  and  "satisfactory  operation  re- 
quired an  alkalinity  of  30  p. p.m."  The  total  alkalinity 
of  the  screened  sewage  previous  to  the  lime  addition 
was  about  90  p.p.m.  and  of  the  effluent,  from  252  to  380 
p.p.m.    The  effect  of  this  excess  alkalinity  is  not  stated. 

The  Franklin  Institute  tests  at  Easton,  summarized 
in  the  same  article,  do  not  give  alkalinity  or  stability 
results,  nor  is  the  quantity  of  lime  used  per  million 
gallons  of  sewage  treated  given,  but  Table  V,  p.  572  of 
the  article  cited,  indicates  that  lime  had  a  greater  effect 
upon  bacterial  reduction  than  electrolytic  treatment. 
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Chemical  Precipitation  at   Worcester,  Mass.,  1921 

The  yearly  average  results  of  sewage  treatment  at  Wor- 
cester during  the  year  1921  are  summarized  in  Table  I, 
for  ready  comparison  with  the  Easton  figures.  The 
bacterial  content  of  the  effluent  is  variable,  but  is 
generally  less  than  50,000  per  c.c. ;  the  average  stability 
is  from  one  to  two  days  and  the  average  alkalinity  less 
than  20  parts  per  million. 

While  the  analyses  of  the  two  effluents  are  not  strictly 
comparable  on  account  of  the  period  of  operation,  it 
appears  that  the  chemical  precipitation  effluent  is  not 
of  as  good  quality  as  that,  obtained  at  Easton.  The 
quantity  of  lime  used  at  Worcester  averaged  538  lb. 
p.m.g.  of  sewage  treated,  or  only  about  one-seventh  of 
the  quantity  used  at  Easton.  What  would  be  the  result 
of  sewage  treatment  at  Worcester  if  lime  was  used  at 
the  rate  of  3,720  lb.  p.m.g.?  The  results  obtained  at 
Easton  are  not  enough  better,  except  perhaps  as  to 
stability,  to  warrant  the  expense  of  using  seven  times 
as  much  lime.  How  was  this  perfect  stability  of  effluent 
obtained?  If  it  can  be  shown  that  chemical  precipita- 
tion of  sewage — a  much  stronger  sewage — will  give  an 
effluent  having  perfect  stability  by  using  an  equal  or 
less  quantity  of  lime,  then  the  electrolytic  treatment 
of  sewage  with  costly  patented  machines  will  evidently 
be  a  needless  operation  and  an  unwise  expenditure  of 
Tioney. 

Lime  Treatmeiit  of  Chemical  Precipitation  Effluent — 
The  study  of  Worcester  now  to  be  outlined  was  first 
intended  as  an  investigation  of  the  relation  of  organic 
content  of  the  effluent  to  its  stability.  While  the  details 
of  the  first  portion  of  the  work  are  not  strictly  essential 
to  the  purpose  of  this  paper,  the  results  indicate  possible 
similar  effects  of  treatment  of  "direct-oxidation"  efflu- 
ent, if  the  exceedingly  large  quantity  of  lime  had  not 
been  used.  Briefly,  it  was  demonstrated  that  the  usual 
samples  of  effluent  from  chemical  precipitation  of  sew- 
age, when  diluted  after  additional  dosing  with  lime  had 
the  stabilities  shown  in  Table  II. 


TABLE  II,— STABILITY  OF  DILUTED  CHEMICAL     PRECIPITATION 
EFFLUENT 


Dilution  of  I  to  I 

Dilution  of  1  to  2 

Dilution  of  I  to  3 

Alkalinity 

Stability 

Alkalinity      Stability 

Alkalmity 

Stability 

PPM, 

Per  Cent 

P.P-M,        Percent 

PPM, 

Per  Cent 

60  or  more 

99 

30  or  more            9Q 

20  or  more 

99 

40  to  60 

80 

20  to  30                87 

10  to  20 

80« 

30  to  40 

75 

I0to20                78 

Olo  10 

91» 

20  to  30 

55 

OtolO                58 

I0to20 

l6to99 

*  Samples  having  low  alkalinities  and  varying  organic  content  affected  the 
average  results. 

Alkalinity  was  determined  using  phenolphthalein  in  the  cold  form  and  stability 
tests  were  made  at  20°C. 


According  to  these  results,  if  no  allowance  is  made  for 
the  dissolved  oxygen  in  the  diluting  water,  the  undiluted 
affluent  should  be  perfectly  stable  if  the  alkalinity  is 
ibout  80  to  120  p.p.m.  The  chemical  character  of  the 
undiluted  effluent  was  slightly  stronger  than  that  of 
the  effluent  at  Easton  (Table  I);  therefore,  it  would 
appear  that  a  similar  statement  could  be  made  concern- 
ing the  alkalinity  and  stability  of  the  undiluted  "direct- 
oxidation"  effluent.  If  this  be  demonstrated  to  be  so, 
and  bearing  in  mind  the  actual  use  of  lime  at  Easton, 
there  was  a  reckless  and  extravagant  expenditure  of 
money  made  for  lime  in  connection  with  the  "direct- 
oxidation"  method. 

Undiluted  regular  samples  of  effluent  from  the  Wor- 
cester chemical  precipitation  plant,  some  of  which  were 
alkaline  and  some  acid,  were  treated  with  milk  of  lime 


solution  of  known  strength  so  as  to  make  a  set  of 
three  samples  of  increasing  alkalinity.  The  first  series 
of  tests,  covering  a  period  of  three  weeks,  gave  results 
shown  in  Table  III. 


TABLE  III.— STABILITY  OF  UNDILUTED  LIME  TREATED  CHEMICAL 
PRECIPITATION     EFFLUENT 


, — Alkalinity 
Range 

P.P.M, . 

-Average 

Bacteria 
PerCC. 

Stability 
Per  Cent 

100-150 
150-200 
200-400 

129  2 
172  6 
273  3 

5.787 
2,973 
1,650 

99 
99 
99 

Every  sample  having  100  p.p.m.  alkalinity  was  stable; 
a  few  samples  having  an  alkalinity  of  from  51  to  93 
p.p.m.  had  a  percentage  stability  ranging  from  37  to  99 
and  showed  variation  in  results.  Almost  without  ex- 
ception every  sample  showed  reduction  in  bacterial  con- 
tent with  increased  alkalinity,  but  there  were  single 
days  with  comparatively  high  counts  which  increased 
the  average  results  above  the  usual  result.  For  in- 
stance, the  usual  bacterial  count  of  the  samples  having 
100  to  150  p.p.m.  alkalinity  was  from  1,000  to  4,000 
per  CO.;  150  to  200  p.p.m.  alkalinity,  200  to  1,200;  200 
to  400  p.p.m.  alkalinity,  but  little  reduction  of  usual 
counts  and  large  reductions  of  high  counts.  Perfect 
stability  of  sewage  effluents,  similar  in  character  to 
those  at  Easton  and  Worcester,  is  readily  obtained,  but 
it  is  not  possible  to  obtain  a  sterile  effluent  unless 
greater  alkalinities  than  350  p.p.m.  are  used. 

The  second  series  of  tests  of  undiluted  effluent  were 
similar  and  covered  alkalinity  ranges  of  50  to  75,  75  to 
100  and  100  to  150  p.p.m.  The  samples  having  at  least 
100  p.p.m.  alkalinity  averaged  123.3  p.p.m.,  the  bac- 
terial count  averaged  8,630  per  c.c.  and  all  samples  but 
one  were  perfectly  stable,  that  one  having  90  per  cent 
stability.  Samples  having  less  than  100  p.p.m.  alkalin- 
ity generally  showed  increased  stability  and  decrease 
of  bacterial  content  with  increasing  alkalinity,  but  the 
improvement  was  variable  and  very  slight,  especially 
when  the  alkalinity  was  less  than  75  parts  per  million. 

Lime  Requirement  for  Stable  Effluent — The  usual 
daily  quantity  of  lime  used  at  Worcester  at  this  time 
was  7i  tons,  averaging  449  lb.  p.m.g.  of  sewage  treated. 
Increased  alkalinities  were  produced  at  a  rate  of  from 
50  to  60  p.p.m.  by  using  500  lb.  p.m.g.,  indicating  an 
additional  lime  requirement  for  a  stable  effluent  of 
about  750  lb.  p.m.g.,  or  a  total  of  1,200  lb.  The  average 
sewage  flow  was  26  m.g.d.,  requiring  an  additional  quan- 
tity of  10  tons  of  lime,  a  total  of  17^  tons  per  day. 
The  cost  of  the  necessary  additional  lime  to  produce  a 
stable  effluent  would  be  $143  per  day,  lime  costing 
$14.30  per  ton,  or  $5.50  per  million  gallons. 

Conclusions — A  sewage,  noted  for  its  trade-waste 
content,  and  much  stronger  than  that  at  Easton,  can  be 
treated  with  lime  at  a  rate  of  about  1,200  lb.  p.m.g.  and 
a  stable  effluent  obtained.  Why  use  3,720  lb.  as  at 
Ea.ston? 

The  results  of  the  Worcester  experimental  work  indi- 
cate that  the  stable  effluent,  having  excessive  alkalinity, 
obtained  at  Easton  by  using  this  large  quantity  of  lime, 
was  probably  due  to  the  use  of  excessive  quantities  of 
lime  rather  than  to  the  electrical  treatment  of  the 
sewage. 

It  has  been  .shown  that  an  effluent  from  chemical 
precipitation  having  100  p.p.m.,  or  more,  of  alkalinity 
was  perfectly  stable;  this  being  regularly  obtained  only 
when  the  alkalinity  was  at  least  100  p.p.m.     The  char- 
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acter  of  the  sewage  treated  was  nearly  twice  as  strong 
and  the  effluent  was  slightly  stronger  in  organic  content 
than  at  Easton;  it  would  appear  that  an  effluent  from 
lime  treatment  at  Easton,  having  from  252  to  380  p.p.m. 
alkalinity,  should  be  stable  without  the  use  of  electric 
current. 

The  lime-electrolytic  or  "direct-oxidation"  method  of 
sewage  treatment  must  take  an  effluent  from  lime  treat- 
ment, of  approximately  the  character  of  Worcester  or 
Easton  effluent,  having  an  alkalinity  of  about  30  p.p.m. 
(necessary  for  method)  and  a  probable  stability  of  from 
20  to  30  per  cent  and  obtain  a  perfectly  stable  effluent 
by  electrical  treatment.  Otherwise  sewage  treatment 
by  electric  current  can  not  be  seriously  considered. 
Further,  since  the  use  of  additional  lime  gives  a  per- 
fectly stable  effluent,  it  is  necessary  that  the  cost  of 
electrical  treatment  of  sewage  be  less  than  that  of  the 
additional  lime. 


Sidehill  Viaducts  Carry  Highway 
in  Canyon  Above  Railroad 

Slopes  as  Steep  as  Yz  to  1  Between  Highway  and 

Railroad  Made  Material  Handling  a 

Problem  on  California  Job 

IN  LOCATING  the  new  highway  from  Santa  Cruz, 
Cal.,  to  the  "Big  Trees"  it  was  found  possible  to 
reduce  greatly  the  distance  if  a  route  paralleling  the 
Southern  Pacific  R.R.  through  a  narrow  canyon  could 
be  followed.  This  i"Oute  was  selected  and  by  using 
care  in  the  design  and  location  of  the  necessary  sidehill 
structures,  as  well  as  means  of  handling  material,  the 


RELATIVE  LOCATION  OF  ROAD  AND  RAILROAD 
ON  STEEP  SLOPE 

Where  these  sidehill  structures  were  built,  excavatetl  ma- 
terial could  not  be  dumped  over  the  bank  on  account  of 
the  track  below. 

work  was  completed  with  practically  no  interruption  to 
train  schedules.  The  slope  on  which  the  roadway  and 
railroad  are  located  is  as  steep  as  one-half  to  one  in 
many  places  and  a  fair  average  for  several  miles  is 
one  to  one.  The  new  highway  is  four  miles  long  and 
is  to  be  paved  for  its  entire  length.  The  major  portion 
of  the  work  was  done  last  fall. 


Through  the  sections  where  construction  was  most 
difficult  the  line  skirts  the  side  of  the  canyon  from  100 
to  180  ft.  above  the  raili-oad  with  a  horizontal  separa- 
tion of  only  50  to  75  ft.  In  this  portion  of  the  road 
there  are  sixteen  concrete  retaining  walls  ranging  up 
to  23  ft.  in  height  and  four  sidehiL  viaducts.  The 
latter  have  their  outer  edges  supported  by  bents  some- 
times as  much  as  20  ft.  high,  while  the  inner  edges 
are  buried  in  the  steep  slope  of  the  bank. 

In  the  section  where  the  chief  problems  were  met, 
the  slope  of  the  sidehill  averaged  about  three-quarters 
to  one.  In  loose  material  whose  stability  and  angle  of 
repose  are  uncertain  when  moisture  is  in  the  ground, 
the  final  location  had  to  be  studied  very  carefully  on 
paper  and  in  the  field  before  decision  could  be  made 
as  to  comparative  costs  of  the  alternative  methods  of 
construction.  The  disposal  of  excavated  material  was 
a  major  problem,  but  excessive  haul  was  avoided  by 
making  a  careful  study  of  the  slopes  below  the  roadway 
and  utilizing  to  a  maximum  all  depressions  or  pockets 
in  which  material  would  stand  without  danger  of  sliding 
down  onto  the  track. 

Where  the  roadway  curved  around  slight  depression.s 
in  the  sidehill  the  subgrade  was  held  in  place  by  retain- 
ing walls  resembling  arch  dams.  Because  of  the  con- 
venience and  probable  low  maintenance  cost  of  this 
type  of  construction  the  location  was  shifted  to  favor 
the  retaining  wall  in  place  of  the  sidehill  viaduct 
wherever  feasible.  The  retaining  walls  also  had  the 
advantage  that  material  filled  in  behind  them  helped 
to  reduce  overhaul.  Both  the  cantilever  and  buttress 
types  of  I'etaining  walls  were  used  according  to  condi- 
tions. Retaining  walls  as  well  as  sidehill  viaducts  were 
heavily  reinforced,  i-,  I-  and  1-in.  bars  being  used. 

The  sidehill  viaducts  are  located  at  points  where 
no  simpler  types  of  construction  seemed  feasible.  In 
working  out  detailed  designs  for  these  structures  pri- 
mary consideration  was  given  to  proper  drainage. 
Because  the  m.aterial  traversed  is  largely  disintegrated 
granite  and  other  porous  material,  tile  drains  or 
similar  methods  of  unwatering  the  slopes  above  the 
road  were  not  used  and  endeavor  was  concentrated  on 
preventing  seepage  water  or  water  coming  down  the 
slopes  from  getting  under  the  structures  where  it  might 
soften  and  undermine  the  supports. 

Along  the  hillside  or  inside  edge  of  the  structure 
an  excavation  was  made  into  which  Logan  waste,  the 
product  of  a  local  granite  quany  which  packs  in  an 
impervious  layer,  was  placed  to  foi-m  a  water  seal.  This 
material  was  placed  in  a  layer  about  14  in.  thick  and 
extended  into  the  bank  about  6  ft.  from  the  edge  of 
the  pavement.  When  the  concrete  roadway  was  poured 
it  was  embedded  in  this  seal  so  that  surface  water  com- 
ing down  the  steep  slope  or  out  of  the  cut  would  be 
diverted  upon  the  pavement.  As  the  roadway  is  no- 
where without  at  least  a  slight  grade,  the  surface  water 
is  readily  retained  by  a  curb  along  the  outer  edge 
terminating  at  suitable  points  in  culvert  discharges. 

The  longest  sidehill  viaduct  is  160  ft.  in  length  and 
involves  a  reverse  curve.  One  expansion  joint  was  put 
in  the  pavement  about  midway  of  this  structure.  No 
joints  were  used  in  the  other  sidehill  viaducts,  however, 
several  of  which  also  contain  reverse  curves.  No  effects 
of  expansion  and  contraction  appeared  during  the  ^vinter 
months  that  followed  the  completion  of  these  structures 
and  close  obsei-vation  vidll  be  made  to  see  whether  any 
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develop  during  the  coming  summer.  In  the  railings 
where  expansion  joints  were  put  in  every  40  ft.,  con- 
.siderable  movement  due  to  temperature  changes  has 
already  been  noted.  These  joints  are  located  in  the 
posts  and  consist  of  tar  filler  between  the  abutting 
ends  of  the  concrete  rails.     The  strength  of  the  railing 


SIDEHILL.  VIADUCT  ON   HIGHWAY   ALONG   STEEP 
CANON  WALL 

Railing  was  cast  monolithic   in  place.      Footings  protected 
against  seepage  by  seal  on  inner  edge  of  pavement. 


at  these  points  is  retained  by  a  dowel  consisting  of  a 
J-in.  smooth  reinforcing  rod  partly  embedded  in  one  rail 
and  projecting  from  the  rail-end  into  a  1-in.  pipe  socket 
embedded  in  the  concrete  of  the  abutting  rail. 

The  pavement  is  5  in.  thick  where  it  is  laid  on  the 
ground  and  this  is  increased  to  8  in.  where  the  sidehill 
viaducts  are  used.  The  mix  was  1:2:4.  The  roadway 
width  is  16  ft.  with  an  increase  of  2  ft.  on  curves  of 
less  than  200-ft.  radius.  Due  to  probable  line  changes 
and  the  desire  to  allow  fills  to  settle,  the  pavement  could 
not  be  laid  continuously,  and  about  eight  "exceptions" 
or  gaps  were  left  unpaved.  In  anticipation  of  heavy 
traffic  before  these  gaps  could  be  completed  and  to 
prevent  breaks  at  the  ends  of  the  concrete  slabs,  each 
slab  end  was  thickened  as  a  protection  against  impact. 
The  thickening  was  begun  6  ft.  back  from  the  end  of 
the  slab  and  uniformly  increased  to  a  thickness  of 
12  in.  at  the  ends. 


As  was  expected,  some  material  slid  onto  the  road- 
way from  above  during  the  winter  but  this  was  not  of 
serious  extent  and  except  in  a  few  cases  where  heavy 
boulders  smashed  through  the  railing  or  cracked  the 
outer  edge  of  the  pavement  slab,  the  concrete  structures 
were  not  damaged. 

Lloyd  Bowman,  county  surveyor  of  Santa  Cruz 
County,  had  charge  of  design  and  construction  on  the 
work  described  in  the  foregoing. 


Wrought  Iron  From  an  Old  Chicago  Bridge 

EXAMINATION  of  the  wrought  iron  from  the  old 
(and  now  dismantled)  Rush  St.  drawbridge  over  the 
Chicago  River,  made  an  interesting  showing  of  the 
character  of  structural  metal  used  when  that  bridge  was 
built,  in  1884.  The  builders  were  Rust  &  Collidge.  This 
examination  was  made  by  C.  A.  Akerlind,  machinery 
inspector,  who  reported  to  Thomas  G.  Pihlfeldt,  engi- 
neer of  bridges  for  the  City  of  Chicago. 

Tensile  tests  on  two  samples  from  the  web  of  a  10-in. 
channel  gave  the  following  results,  the  lower  elongation 
in  the  second  piece  being  due  apparently  to  a  crystalline 
spot. 

Elastic    limit 33,0501b.         34,1801b. 

Ult.  tensile  strength. .  .49,950  lb.         49,3001b. 
Elongation  in  8  in 22  percent      15  per  cent 

Etching  tests  were  made  on  specimens  cut  from  truss 
rods  and  eyebars,  and  the  report  on  these  is  as  follows: 

The  li-in.  truss-rod  specimens  are  particularly  interest- 
ing as  they  show  clearly  that  the  bar  is  built  up  of  muck 
bars  and  therefore  is  real  new  wrought  iron.  The  ll-in. 
specimen  makes  a  rather  prettier  showing,  but  the  bloom 
from  which  this  bar  was  rolled  was  made  up  of  scrap  iron. 
This  is  not  necessarily  detrimental  to  the  quality  of  the  iron 
if  the  scrap  is  selected  and  properly  placed  before  welding 
and  rolling,  or  forging.  In  those  days  scrap  iron  was 
always  wrought  iron,  while  now  so-called  "wrought-iron" 
manufactured,  for  example,  in  the  neighborhood  of  Chicago, 
is  welded  up  soft  steel,  the  product  being  what  is  technically 
known  as  "bushel  iron."  At  these  mills  wrought  iron  scrap 
is  bought,  like  boiler  tubes,  old  horse  shoes  and  old  freight 
car  axles,  but  this  material  is  getting  more  scarce  and  is 
used  only  for  special  purposes. 

The  5  X  1-in.  eyebar  specimen  shows  the  bar  to  have  been 
rolled  from  a  pile  of  muck  bars,  all  new  wrought  iron.  A 
small  specimen  cut  from  one  of  the  broken  test  pieces  of 
the  channel  iron  indicates  clearly  that  that  channel  was 
rolled  from  a  bloom  made  up  of  scrap  iron.  This  particular 
piece  offered  greater  resistance  to  the  acid  than  any  of  the 
others,  indicating  that  some  of  the  scrap  used  had  consisted 
of  "refined"  or  even  "double  refined"  wrought  iron.  I  have 
had  cases  of  double  refined  wrought  iron  for  locomotive 
boiler  stay-bolts  that  resisted  the  action  of  the  etching 
fluid  for  hours,  while  the  more  open  iron  would  be  affected 
in  a  few  minutes.  The  5  x  1-in.  specimen  indicates  clearly 
the  different  qualities  in  the  material  to  resist  corrosion. 

Railways  in  Cliina 

The  railway  system  of  China  at  the  end  of  1920 
aggregated  6,805  miles,  according  to  the  report  of  the 
Ministry  of  Communications.  This  included  3,980  miles 
of  government  lines  and  480  miles  of  provincial  and 
private  lines,  making  4,460  miles  under  the  control 
of  the  Ministry  of  Communications.  The  remaining 
2,345  miles  consist  of  five  concession  railways.  Ex- 
clusive of  the  dependencies  of  Mongolia,  Turkestan  and 
Thibet,  the  country  has  276  square  miles  of  territory 
and  a  population  of  54,000  per  mile  of  railway,  as  com- 
pared with  16  and  8,000  for  Japan  and  12  and  3,800  for 
the  United  States. 
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Liverpool  to  Undertake  Harbor  Extension 

An  important  extension  of  the  Liverpool  dock  system 
has  been  decided  upon  by  the  Mersey  Dock  and  Harbor 
Board,  at  an  estimated  cost  of  $1,988,301  (pounds  ster- 
ling converted  at  par).  The  scheme  is  to  arrange  for 
the  closing  of  the  existing  river  entrance  to  the  Glad- 
stone dry  dock,  and  for  inclosing  the  dock  so  that  it 
shall  form  part  of  a  system  to  be  known  as  the  Glad- 
stone System  of  Docks.  This  system  will  include  two 
new  wet  docks  now  in  the  course  of  construction. 
The  scheme,  according  to  the  chairman  of  the  works 

in     


C/amp  -fc  boom 
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FIG.  1.     JOR-MADE  ATTACHMENTS  EXPEDITE  PIPE-LAYING 


committee  of  the  dock  board,  includes  the  building  of 
a  new  entrance  1,070  ft.  long  between  the  inner  and 
outer  pairs  of  gates,  with  a  width  of  130  ft.  and  a  sill 
below  bay  datum  of  20  ft.,  which  will  provide  a  depth 
of  21  ft.  4  in.  at  low-water  ordinary  spring  tides  and 
41  ft.  7  in.  at  high-water  ordinary  neap  tides.  Steamers 
using  the  Gladstone  dock  will  be  able  to  proceed  directly 
to  a  graving-dock  without  having  to  pass  out  into  the 
river,  and  entrance  to  the  new  system  will  not  be  so 
exposed  to  the  weather  as  the  present  entrance  to  the 
dry  docks.  The  largest  ships  will  be  able  to  enter  and 
leave  on  every  tide  of  the  year,  and  ships  of  ordinary 
size  will  be  able  to  do  so  at  any  time  of  any  day, 
except  for  a  few  hours  each  side  of  low  water  on  the 
spring  tides.  It  is  anticipated  that  the  entire  scheme 
will  be  completed  in  two  years. — Commerce  Reports. 


Simple  Plant  for  Laying  Large 
Diameter  Pipe 

Hook  on  Ditcher  Boom  Rips  Out  Concrete  Pavement 

— Steel  Fingers  Fit  Pipe  Ends  Together — 

Bonus  Increases  Output 

A  COMPACT  outfit,  with  a  number  of  unique  attach- 
ments developed  on  the  job,  gave  excellent  progress 
la.st  summer,  under  the  urge  of  a  bonus-system  of  wage 
paying,  in  laying  •72-in.  and  84-in.  lock-bar  pipe  for  the 
Torresdale   filters   in   Philadelphia.     The   outfit,   as    it 

approached  the  finish  of  the 
operation,  is  shown  by  Fig.  3. 
Except  the  wheelbarrow  gang, 
this  is  not  a  posed  situation 
of  the  plant  units,  but  is  a  fair 
representation  of  average 
close-working  due  to  one  crew 
crowding  another  in  an  effort 
to  earn  bonus  wages. 

An  8-ft.  trench,  10  ft.  deep 
was  dug  for  the  pipe,  100  ft. 
of  84-in.,  with  six  connections 
for  centrifugal  pumps,  and 
2,600  ft.  of  72-in.,  all  set  in 
a  cradle  of  concrete.  The  soil 
was  a  wet  sandy  loam  calling 
for  strong  bracing  and  much 
pumping.  Close  .sheeting  was 
not  necessary,  but  without  it 
fast  work  was  advisable.  A 
Keystone  excavator,  equipped 
with  its  standard  ditcher 
bucket  and  handle  attachment, 
dug  the  ditch,  loading  into 
dump  wagons  which  returned  the  soil  to  the  rear 
for  backfilling.  The  only  drawback  to  plain  digging 
was  the  unexpected  disinterment,  about  18  in.  below  the 
surface,  of  an  old  concrete  pavement  as  indicated  in 
Fig.  2.  To  handle  this  and  the  wide  trench  sides, 
attachments  to  the  excavator.  Fig.  1,  (detail  sketches) 
were  devised  by  Frank  B.  Lee,  superintendent  for  the 


1  =  C/jame:^io  boom  when  not  worUina 
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scoop  brln^  hook  io  position 


Public  Health  Courses  and  Degrees  at  M.  L  T. 

Although  the  Harvard-Technology  School  of  Public 
Health  no  longer  exists,  there  will  continue  to  be  inter- 
change of  facilities  between  the  two  institutions,  ac- 
cording to  an  announcement  just  issued  by  the  Depart- 
ment of  Biology-  and  Public  Health  of  the  Massachusetts 
Institute  of  Technology,  signed  by  Prof.  S.  C.  Prescott, 
head  of  the  department.  Students  in  the  department 
may  be  candidates  for  the  degree  of  Bachelor  of  Science, 
Master  of  Science,  Doctor  of  Philosophy,  or  Doctor  of 
Science  in  Public  Health,  or  for  a  Certificate  of  Public 
Health.  Women  are  accepted  as  candidates  for  degrees. 


FIG.   Z.     GANTRY  OUTFIT   LOWl^UI.NG   SI.\-T(_)N    ril'IO 
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contractors.  A  hook  hinged  to  the  boom,  as  indicated 
by  the  sketch  tore  up  the  old  pavement.  To  cut  the 
ditch  sides,  spurs  were  put  on  the  bucket  by  lengthen- 
ing and  sharpening  the  heads  of  the  bail  bolts.  By 
swinging  the  bucket  and  lifting  and  lowering  the 
boom  the  trench  sides  were  scored  and  broken  down 
vertically. 

Each  72-in.  pipe  weighed  6  tons  and,  as  shown  by 
Fig.  2,  was  handled  into  the  trench  with  two  gantrys. 
These  were  made  of  steel  shapes  and  put  on  rollers  with 
extended  square  hubs.  Using  wrenches  on  the  hubs, 
four  men  were  able  to  shift  the  gantry  along  the  trench 
to  adjust  precisely  the  two  pipes  being  joined.  Another 
aid  that  was  employed,  with  the  most  satisfactory 
results,  was  the  jointing  fingers   indicated  by  Fig.   1. 

The    pipes    were    laid    on    six-inch    square    timbers 


FIG.   3.      THREE-UXIT   OUTFIT  FOR    LAYING    6-FT.    STEEL    PIPE 


and  as  the  concrete  mixer  came  along  were  filled  under- 
neath and  up  the  sides  with  concrete. 

All  construction  was  performed  with  a  bonus  system 
of  payment  in  force.  For  each  operation,  trenching, 
pipelaying  and  concreting,  a  stint  was  set.  For 
example,  in  pipelaying,  three  pipes  in  place  made  a  day's 
work.  If  another  pipe  was  put  in  each  man  got  a  dollar. 
In  excavating,  50  ft.  of  trench  was  the  stint  established 
and  for  every  additional  foot  each  man  got  50c.  Some- 
times five  and  six  pipes  a  day  were  laid  and  60  ft.  of 
trench  were  opened.  A  feature  of  the  bonus  payment 
was  that  the  men  got  each  day's  extra  wage  the  day 
that  they  earned  it,  which  appeared  to  be  particularly 
pleasing  to  them;  it  was  money  they  "did  not  have  to 
account  for  in  the  Saturday  pay-envelope." 

The  work  as  described  was  performed  by  the  Beam- 
Craven  Co.,  Philadelphia,  Pa.,  for  the  Philadelphia 
water  department. 


Unique  Water-Works  for  Nabaclis, 
British  Guiana 

THE  water-works  of  Nabaclis,  British  Guiana,  in- 
cludes an  artesian  well,  an  iron-removal  plant,  water 
mains  and  hand  pumps.  The  working  head  without  the 
pumps  is  7  ft.,  of  which  4  ft.  is  afforded  by  the  artesian 
pressure  and  3  ft.  by  laying  the  mains  at  that  depth 
below  the  ground  surface.  The  foregoing  and  the  fol- 
lowing facts  are  taken  from  Public  Health  Engineering 
Abstracts  (U.  S.  P.  H.  S.,  Washington,  D.  C,  July  29), 
which  in  turn  gives  credit  to  an  article  by  Dr.  E.  P. 
Minett,  medical  officer  of  health,  British  Guiana,  in 
Transactions  Royal  Society  Medicine  and  Hygiene,  Feb. 
16,  1922. 
The  well  is  600  ft.  deep  and  has  an  8-in.  casing.  The 
water  before  treatment  con- 
tains much  iron  in  the  ferrous 
state  (see  table  herewith)  and 
has  a  temperature  of  95°  F. 
The  country  is  flat.  The  aera- 
tor, filter,  distributing  mains 
and  hand  pumps  are  thus  de- 
scribed in  the  Abstracts: 

At  the  well  the  part  of  the 
casing  extending  above  ground 
is  perforated,  the  water  flowing 
onto  two  trays  having  baffle 
boards  and  stones  to  aerate  the 
water.  The  water  then  flows 
down  a  shoot  having  baffle 
boards  on  the  staggered  plan 
containing  stones,  to  fui'ther 
break  up  and  aerate  the  water. 
From  the  shoot,  the  water  flows 
onto  a  flat  concrete  table  with 
2-in.  holes;  then  to  a  layer  of 
stones,  gravel  and  fine  sand 
underneath  which  removes  the 
precipitated  iron;  then  to  a  con- 
crete and  iron  storage  tank ; 
then  to  6-in.  mains  tothe  village. 
The  water  is  pumped  from  the  mains  by  hand  pumps  on 
concrete  slabs,  the  pumps  being  tied  onto  the  mains  direct 
and    placed   at   suitable   points   in   the   village.      To   avoid 


WATEK  AT  NABACLIS  BEFOliE  AND  AFTER  TREATMENT 
Government  analyses  on  Dec.  9,  1921.  Parts  per  1 00,000  except  last  two  ilenie. 

Water    Aerated 
and  Filtered  aa 
Water  flowing  Delivered  From 
From  Casing  Main 


Iron 

Calcium 

Mapnesiiim 

Sodiuni  with  traces  of  potassium . 

Chlorine 

Sulphate  ion 

Nitrous  ion 

Silicate  ion 

Carbonate  ion ,    . 


Oxygen  absorbed  from  acid  potassium  permangan- 
ate at  82  dec.  F. 

In  3  minutes 

In  4  hours 


Free  Ammonia 

Albuminoid  ammonia 
NitroRcn  in  nitrites,  , 


Large  Caisson  for  a  Dry  Dock 

A  pneumatic  caisson  1,130  x  197  ft.  weighing  about 
8,000  tons  is  to  form  the  foundation  of  a  new  dry  dock 
at  Havre,  France.  Its  framing  will  comprise  six  longi- 
tudinal trusses  21  ft.  deep  and  40  transverse  trusses. 
The  dock  will  be  1,024  x  174  ft.,  accommodating  vessels 
of  100,000  tons  displacement  and  with  a  draft  of  44*  ft. 


Dissolved  oxygen,  per  cent  of  nossihlr 

Relative  proportion  of  free  carbonic  acid  in  solution 


56 

Nil. 

55 

1.09 

.56 

.78 

2.67 

1.51 

L84 

1.84 

.06 

trace 

.007 

.003 

.95 

1.27 

3.96 

2.61 

n.l57 

9.103 

.08 

Nil 

.15 

.25 

less  than  .001 

less  than  .001 

less  than  .001 

less  than  .001 

.002 

.001 

58.2 

87  4 

100 

33 

pitting  of  the  iron  pipes,  the  whole  of  the  6-in.  mains  were 
lined  with  bitumen.  It  is  necessary  to  clean  the  sand  filters 
every  three  months,  this  being  done  by  reversing  the  flow 
by  special  pipe  arrangement. 
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Modern  Tunneling  Enlarged 

MODERN  TUNNIOLIXG— By  P.ivid  W.  Brunt  on  and  J?li"  A 
Davis.  New  t-haplers  on  Railroad  Tunni-linK  liy  J-  VU'""'.' 
Davies.  Second  Edition.  Ilevised  iUid  I'-n'^rKed  New  V  o.  K  . 
John  Wilev  &  Sons.  Inc.  London:  Chapman  &  Hall.  Cloth, 
6x9  in.  ;  pp.  612;  illustrated.     J6.50    (39s.  net). 

In  this  re-edition  of  a  work  first)  published  at  the 
beginning  of  the  war.  virtually  two  books  are  offered 
to  the  reader,  the  original  treatise  on  mine  and  water- 
supply  tunnels  by  Brunton  and  Davis  and  a  book  of  150 
pages  on  other  types  of  tunnel  by  J.  Vipond  Davies. 
Mr.  Davies'  competence  for  the  task  of  dealing  with 
thiL  subject,  including  compres.sed  air  and  shield  work, 
is  so  thoroughly  known  that  it  gives  the  reader  full 
guarantee  for  the  character  of  the  information  offered 
to  him  here. 

The  new  section  is  placed  under  the  broad  title  "Rail- 
road Tunnels,"  but  it  is  much  more  comprehensive  than 
its  title,  as  it  deal.^  with  all  kinds  of  tunnel  other  than 
mining  and  water-supply  tunnels.  This  is  a  field  broad 
enough  to  claim  the  space  of  a  large  treatise,  and,  as  it  is 
compressed  into  150  pages,  the  author  necessarily  pro- 
ceeds with  extrem?  brevity  and  condensation.  The  mat- 
ter on  general  considerations:  location,  type  of  work, 
lining,  and  other  features  of  design,  is  therefore  not 
very  detailed,  but  it  is  suflScient  to  give  the  reader  a 
satisfactory  general  posting  on  the  preliminary  deci- 
sions to  be  made  in  undertaking  a  tunnel. 

Under  the  heading  "Construction"  a  marked  simpli- 
fication of  discussion  is  achieved  by  eliminating  all  the 
so-called  European  systems  of  tunneling.  The  author, 
in  fact,  implies  that  they  have  lost  their  former  im- 
portance rather  completely:  "The  far  simpler  Amer- 
ican system  has  been  thoroughly  proved  in  rock  and  in 
soft  ground  tunnels  for  many  years,  under  nearly 
every  kind  of  condition  with  complete  success,  and  any 
engineer  who  is  thoroughly  conversant  with  the  basic 
principles  and  with  the  possible  modifications  of  this 
system  has  enough  theoretical  knowledge,  at  least,  for 
this  phase  of  any  tunnel  problem — other  than  shield 
driven — that  may  be  r'"''sented."  This  conclusion  per- 
mits of  confining  the  treatment  to  the  types  of  tunnel 
construction  familiar  in  American  practice,  which  con- 
stitutes one  of  the  essential  differences  between  the 
present  W'Ork  and  Drinker's  early  treatise,  for  example. 
The  detail  treatment  then  is  worked  out  on  the  basis 
of  making  the  book  one  of  general  posting  and  in- 
formation as  to  methods  and  reasons  for  choice  between 
different  methods  rather  than  a  working  handbook  pre- 
senting data  of  various  kinds,  although  the  author  in- 
cludes many  numerical  data,  in  the  aggregate.  The 
author  deals  first  with  surveys  and  plant — i)rope>-ly  giv- 
ing special  consideration  to  loading  and  hauling  provi- 
sions— and  then  goes  in  detail  into  the  excavation 
methods  applicable  to  a  hard-rock  tunnel.  Heading 
and  bench  arrangement,  drill-hole  layout,  and  the  like 
are  carefully  summarized.  Following  a  chapter  on  loose 
rock  and  soft  ground  tunnels,  in  which  arch-set  and 
related  timbering  forms  ara  covered,  subaqueous  tun- 
nels are  taken  up.  Shield  tunneling  is  here  discussed 
in  a  most  illuminating  and  clear  way,  though  details 


such  as  shield  design  are  not  entered  into.  In  con- 
clusion, the  caisson,  cofferdam,  and  trench  systems  of 
tunnel  construction  are  briefly  treated. 

In  the  book  as  a  whole  the  i-eader  has  before  him  a 
full  and  modern  compilation  of  information  on  tunnel- 
ing procedure.  Tunneling  literature  has  been  scant 
and  unsatisfactory  for  many  years,  and  foreign  books 
have  failed  to  meet  the  needs  of  the  American  con- 
structor. In  the  present  enlarged  work  a  handy  com- 
pendium of  the  general  outlines  of  procedure  is 
available  that  should  fit  working  needs  very  closely. 


An  American  Who's  Who  Among  Engineers 

WHO'S  WHO  IX  KXGIXEKRIXG:  A  Biographical  Dicllonarv  of 
Contemporaries,  1922-1923 — By  .lohn  William  Leonard.  Brook- 
lyn Borough,  New  York  City:  John  W.  Leonard  Corporation. 
Cloth;  6  .^  10  in.;  pp.  1509.     $10. 

Members  of  the  engineering  profession,  employers  of 
engineers,  the  technical  and  daily  press  and  many  others 
as  well  have  reason  to  be  thankful  for  the  publication 
of  this   engineer's  Who's   Who. 

It  contains  sketches  of  10,494  engineers  along  some- 
what the  same  line  as  the  well-known  general  Who's 
Who  published  in  this  and  other  countries,  but  with 
detailed  extensions  along  professional  lines  that  would 
not  be  feasible  in  a  general  Who's  Who.  An  improve- 
ment in  the  arrangement  of  this  compared  with  the 
general  Who's  Who  is  the  giving  of  the  name,  business 
and  residential  addresses  in  a  separate  paragraph  at 
the  head  of  the  sketch.  The  volume  contains  a  geo- 
graphical index  of  names. 

Some  of  the  professional  records  are  quite  detailed; 
others  are  much  condensed.  The  variations  evidently 
accord  in  many  instances  with  the  facts  while  in  others 
they  presumably  reflect  the  human  equations  of  the 
subjects  of  the  sketches.  Taking  into  account  the  uses 
to  which  the  volume  will  doubtless  be  put,  the  details 
are  as  a  rule  well  justified.  They  should  be  regarded  as 
statements  of  fact  rather  than  exhibitions  of  personal 
vanity.  Considerable  abridgements,  by  more  use  of 
summaries,  may  be  required  here  and  there  as  the  vol- 
ume grows  in  the  number  of  engineers  represented. 

That  this  Who's  Who  will  grow  by  the  addition  of 
many  names  seems  beyond  doubt,  for  it  takes  only  a 
brief  examination  of  the  book  to  show  that  numbers  of 
our  leading  engineers  are  conspicuous  by  their  absence. 
Responsibility  for  this — we  conclude  from  the  Introduc- 
tion and  from  our  own  inquiries  and  deductions — is  due 
far  less  to  the  publisher  than  to  the  omitted  engineers 
themselves,  who  through  false  modesty,  oversight, 
neglect,  or  suspicion  failed  to  supply  the  information 
they  were  asked  to  give. 

That  there  should  have  been  mistrust  as  to  the  motive 
of  the  publisher  is  not  surprising  in  view  of  the  fact 
that  this  is  the  first  American  "Who's  Who  in  Engi- 
neering" and  that  there  have  been  many  ventures  in  the 
Who's  Who  and  similar  lines  that  were  mere  catch 
penny  or  catch  sucker  affairs.  The  ear  mark  of  such 
ventures  is  a  more  or  less  veiled,  or  wholly  barefaced 
intimation  that  the  inclusion  of  your  sketch  depends 
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upon  the  purchase  of  one  or  more  copies  of  the  volume 
in  which  it  is  to  be  included.  Contrariwise,  the  ear 
mark  of  the  bona  fide  Who's  Who  is  assurance,  with 
the  questionnaire,  that  filling  in  the  latter  does  not 
in  any  way  obligate  the  subject  of  the  sketch.  Such 
an  assurance  was  given  in  connection  with  the  present 
volume. 

The  publisher  announces  that  the  work  will  appear 
biennially,  so  in  due  time  there  will  be  an  opportunity 
for  those  whose  names  really  should  he  found  in  this 
useful  work  to  ensure  their  appearance  in  the  issue 
scheduled  for  May,  1924. 

A  Compendium  of  Highway  Progress 

HIGH\VAY.S  GREEN  BOOK  (Third  Annual  Edition,  1922). 
Edited  by  M.  O.  Eldridge,  Dirertor  of  Roads,  A.  A.  A.  Good 
Roads  Board,  and  published  by  the  American  Automobile  Asso- 
ciation, Washington.  D.  C.  Cloth  ;  6  x  9  in. ;  pp.  429,  illustrated 
$3 — $2  to  A.  A.  A,  members. 

So  rapid  are  the  changes  which  are  taking  place  in 
the  field  of  American  highway  development  that  a  sum- 
ming up  of  each  year's  progress  is  needed  to  enable 
engineers  and  others  concerned  with  good  roads  to 
orient  themselves  with  respect  to  the  new  conditions. 
For  several  years,  through  the  medium  of  its  Highways 
Green  Book,  the  Good  Roads  Boai'd  of  the  American 
Automobile  Association  has  been  performing  this  serv- 
ice. For  those  familiar  with  the  publication  it  is 
enough  to  say  that  the  third  annual  edition  for  1922, 
just  published,  maintains  the  high  standard  of  previ- 
ous editions,  follows  the  general  arrangement  of  mate- 
rial formerly  eroployed  and  brings  the  information  up 
to  date.  Forming  a  compendium  of  the  outstanding 
road-building  activities  of  the  year  1921,  the  volume 
contains  a  fund  of  interesting  and  informative  data 
not  only  for  highway  engineer  and  contractor  but  for 
public  speaker,  legislator,  journalist,  manufacturer, 
motorist  and  citizen  at  large. 

The  book  of  429  pages  is  divided  into  three  parts, 
the  first  dealing  with  road  improvement  under  fed- 
eral, state  and  local  control;  the  second  with  highway 
construction  and  maintenance;  and  the  third  with  mis- 
cellaneous information,  including  such  subjects  as 
highway  financing  and  taxation,  automobile  registration 
in  1921,  highway  research  and  transport  economics. 
The  chapters  on  all  of  the  topics  which  are  not  essen- 
tially of  a  statistical  nature  have  been  prepared  by 
selected  specialists.  The  general  situation  on  present 
and  future  prospects  are  summed  up  by  Senator  Charles 
E.  Townsend,  Thomas  H.  MacDonald.  chief  of  the  U.  S. 
Bureau  of  Public  Roads  and  Charles  M.  Babcock,  presi- 
dent of  the  American  Association  of  State  Highway 
OflScials.  The  Federal  Highway  Act  of  1921,  creating 
an  interstate  system  of  highways,  is  reproduced  in  full 
and  is  f ollowe '  by  a  detailed  statement  for  each  of  the 
48  states  covering;  highway  management  and  financing, 
together  with  a  summary  of  local  road  and  bond  legis- 
lation. This  portion  of  the  book  is  exceedingly  useful 
for  reference  purposes. 

In  Part  II  the  chapters  relating  to  the  several  stand- 
ard types  of  highway  construction  appearing  in  former 
editions  have  been  revised  or  entirely  rewritten  to 
bring  the  information  up  to  date.  This  year  the  chap- 
ters on  earth  and  macadam  roads  have  been  omitted 
and  attention  has  been  centered  on  the  more  durable 
types,  beginning  with  sand-clay  and  gravel  roads  and 
ending  with  granite  block. 

Much  new  material  is  contained  in  Part  III,  "Mis- 
cellaneous."    The  increased  interest  in  road  transport 


economics  is  reflected  in  a  number  of  articles  on  high- 
way research,  load  restrictions,  tractive  resistance  and 
similar  topics.  Of  particular  interest  is  the  section  on 
highway  financing  and  taxation  which  lists,  by  states, 
the  source  and  approximate  amount  of  state  highway 
funds  available,  exclusive  of  federal  and  county  funds, 
and  also  a  tabulation  of  state  and  county  highway  bond 
issues  from  Jan.  1,  1919,  to  Dec.  31,   1921. 

In  presenting  a  comprehensive  picture  of  today's 
highway  activities  and  in  supplying  a  fund  of  valuable 
reference  data,  particularly  on  legislation,  finances,  de- 
sign, and  construction,  the  Green  Book  renders  a  real 
service.  A  nice  discrimination  has  been  exercised  in 
the  selection  of  material  and  in  the  manner  of  its 
presentation  with  the  result  that  the  volume  makes 
interesting  reading,  covering  the  outstanding  subjects 
adequately  yet  without  getting  into  the  detail  which 
would  make  the  text  tedious  e.xcept  to  the  specialist. 
Produced  under  the  editorship  of  M.  0.  Eldridge,  direc- 
tor of  roads  for  the  A.  A.  A.  and  for  many  years  on 
the  engineering  staff  of  the  U.  S.  Bureau  of  Public 
Roads,  the  book  testifies  to  a  full  understanding  on  the 
part  of  its  maker  of  the  economic,  financial  and  engi- 
neering problems  that  today  enter  into  the  construc- 
tion of  highways. 


Industrial  and  Social  Problems 

HUMAN  FACTORS  IN  INDUSTRY :  \  Study  of  Group  Organiza- 
tion— By  Harry  Tipper.  New  York :  Ronald  Press  Co.  Cloth  ; 
5  X  8  in. ;  pp.  280.     $2. 

To  ihr  man  not  fond  of  abstract  ideas  but  keen  for 
light  on  the  fundamentals  of  the  industrial  and  social 
problems  of  the  day  this  book  will  be  helpful.  "It  is 
hoped,"  says  the  author  in  his  preface,  that  the  book 
"will  pi'esent  to  the  busy  man  and  the  student  of  in- 
dustrial affairs  a  sufficiently  complete  and  concise  an- 
alj'sis  of  the  difficulties  which  must  be  met  and  the 
outlook  in  meeting  them."    This  hope  has  been  fulfilled. 

Mr.  Tipper  aims,  he  tells  us,  to  confine  himself  to 
"the  practical  development  of  industry  in  the  more  or 
less  immediate  future."  This  does  not  preclude  sketch- 
ing the  rise  of  the  labor  unions  and  analyzing  the 
idea  out  of  which  they  have  grown.  He  relates  our 
social  and  economic  problems  to  the  complications  of 
modern  life  that  have  grown  out  of  our  rapid  scientific 
and  industrial  progress.  He  points  out  the  folly  of  any 
scheme  of  industrial  organization  based  upon  the 
assumption  of  a  continuous  state  of  warfare  between 
two  or  more  of  the  producing  groups  and  presents  in 
detail  some  of  the  plans  that  have  been  devised  and 
are  being  tried  to  establish  greater  community  of  in- 
terest. In  his  final  chapter.  The  Outlook,  Mr.  Tipper 
declares  that  the  problems  now  before  industry  call 
for  a  new  brand  of  leadership.  The  next  generation,  he 
believes,  will  determine  by  the  intelligence  of  its  leader- 
ship, whether  the  development  of  our  industrial  struc- 
ture will  be  directed  by  the  collectivists  or  whether  a 
way  out  will  be  found  that  will  conform  to  the  require- 
ments of  individual  human  growth. 

Further  indication  of  the  scope  of  Mr.  Tipper's  book 
is  contained  in  some  of  the  chaptei--titles.  One  deals 
with  Manufacturers'  Organizations,  another  with  Col- 
lective Bargaining,  and  a  third  with  Experiments  with 
Employee  Representation.  The  use  or  labor-union  ma- 
chinery as  a  means  for  procuring  industrial  harmony 
and  the  open  shop  are  discussed  in  still  other  chapter  . 
These  few  subjects,  selected  at  random,  will  suggest  how 
concretely  the  author  has  presented  his  subject. 
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Accounting  for  Contractors 

PRACTICAL.  ACCOUNTINC  FOR  C.ENEKAI.  COXTRACTORS — 
By  H.  D.  Grant,  Staff  of  W.  B.  Ricliards  &  Co..  Accountants 
and  Knginecrs.  etc.  New  York  and  London  :  McGraw-Hill  Book 
Co.,  Inc.    Cloth  ;  6  X  9  in. ;  pp.  254.     $3. 

Accounting  for  contractors  has  generally  been  dis- 
cussed in  books  and  articles  with  the  purpose  of  pre- 
senting simple  methods  which  the  contractor  could 
himself  learn  and  apply.  In  this  volume  the  author  has 
assumed  that  accounting  in  construction  operations  is 
no  more  a  task  for  the  works  manager  and  executive 
than  it  is  in  any  other  business  but  is  one  to  be  per- 
formed by  accountants.  The  book  is,  therefore,  written 
for  the  accountant.  It  is  not  abstruse  or  super-technical 
but  it  assumes  familiarity  with  book-keeping  terms  and 
processes.  The  author  claims  that  the  book  presents 
certain  methods  of  recording  construction  operations 
not  previously  formulated   into  a  complete  system. 

Divided  into  three  parts,  the  book  first  discusses 
accounting  as  related  to  types  of  contracts;  purchases; 
recording  income  and  expenses,  and  rendering  financial 
statements  in  suc^'h  number  and  of  such  character  that 
the  executive  management  may  know  at  all  times  exactly 
the  financial  conditions  and  prospects  of  the  business. 
Field  accounting  is  covered  in  the  second  part.  This 
is  the  part  which  the  works  manager  will  perhaps  appre- 
ciate most  and  understand  best  since  it  deals  with 
expense  classifications,  costs,  and  reports  to  the  owner. 
The  third  considers  payroll  problems,  control  of  equip- 
ment, preparation  of  estimates  and  bids,  municipal 
contracts  and  the  legal  aspects  of  contracts.  An  ap- 
pendix gives  drafts  of  several  forms  of  contracts. 

Organizations,  diagrams,  sample  pages  of  accounts, 
report  and  order  blanks  and  item  schedules,  illustrate 
the  text.    There  is  a  satisfactory  index. 


Purchasing 

THE  SCIENCE  OF  PCRCHASING— By  Helen  Hysell.  With  an 
Introduction  by  J.  George  Frederick,  .\uthor  of  "Modern  Sales- 
manaeenient."  New  York:  D.  Applcton  &  Co.  Cloth;  5  x  S 
in. ;  illustrated.     $2.50. 

So  much  has  been  written  on  the  strategy  and  tactics 
of  the  commercial  offensive,  that  is  to  say,  the  science 
and  art  of  salesmanship,  that  one  picks  up  this  book 
with  the  feeling  that  here  at  last  he  is  to  have  revealed 
to  him  something  of  the  strategy  and  tactics  of  defense. 
He  will  not  be  disappointed.  It  will  be  found  in  the 
chapter  entitled:  "Attitude  Towards  Sales  Solicitation." 
The  book,  however,  contains  much  more  than  this.  It 
is  an  effort  to  formulate  the  science  of  purchasing  and 
takes  into  account  every  phase  of  that  work.  Develop- 
ment of  principles  and  policies,  the  study  of  future 
trends  and  forecasts,  the  records  and  systems  of  the 
organized  purchasing  department  and  the  ethics  of 
modern  business  all  find  a  place.  The  engineer  in  gen- 
eral will  be  interested  in  this  application  of  scientific 
principles  to  still  another  department  of  business.  If, 
as  part  of  his  work,  he  must  conduct  large-scale  pur- 
chasing operations  he  will  find  the  book  helpful  and 
suggestive. 


British  Building  Operations 

BUILDING  CONTRACTS:  The  Principles  and  Practice  of  Their 
Administration — By  Edwin  J.  Evans.  Foreword  by  Sir  Charles 
T.  Ruthen,  O.B.E.,  F.R.I.B.A..  H.JI.  Director-General  of  Hous- 
ing, and  President  of  the  Society  of  Architects.  [The  Directlv- 
Useful  (D.  U.)  Technical  Series.]  New  York:  E.  P.  Dutton& 
Co.     Cloth  :  6  X  9  in.  :  pp.  304.  ^unon  «. 

Building  in  England  is  different  enough  in  most  of 
its  trade  practices  from  building   in   America  to  lend 


interest  to  this  manual  for  British  builders.  In  addi- 
tion the  author  has  a  gossipy,  readable  style  with  a 
homely  attraction,  particularly  suitable  as  a  manner  of 
addressing  the  building  trades  contractor  and  foreman. 
Its  detail  is  the  especial  claim  of  the  book  to  usefulness. 
It  takes  up  the  various  building  operations  in  order, 
first  the  direction  of  construction,  then  office  manage- 
ment, and  finally  book-keeping,  and  goes  into  every 
minute  detail  to  be  observed  and  every  possible  trouble 
to  be  anticipated  and  guarded  against.  Most  of  the 
items  considered  enter  into  building  practice  every- 
where, so  the  advice  and  the  suggestions  offered  will 
assist  the  American  building  contractor  as  much  as  his 
British  brother  in  business.  The  American  builder 
will  not  find  in  the  book  specific  practices  which  he  can 
apply  in  his  own  operations  but  he  can  draw  from  it  a 
wealth  of  practical  advice  on  the  management  of  a 
building  construction  business. 


New  Edition  of  Wegmann's  Dams 

THE  DESIGN  A.VD  CONSTRUCTION  OP  DAMS:  IncludinR 
Masonry,  Earth,  Rock-E'il  Timber,  and  Steel  Structures ;  also 
The  Principal  Types  ol  Movable  Dams — Bv  Edward  Weermann. 
C.E.,  M.  Am.  Soc.  C.  E.,  M.  .\m.  Water-Works  Assoc.  Seventh 
Edition,  Revised  and  Enlarged.  New  York:  John  Wiley  & 
Sons.  Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth,  9  x  12  ; 
illustrated;  pp.  555.     $10   (50s.  net). 

Wegmann's  "Dams"  is  too  well  known  to  require  an 
extended  notice  of  this  new  edition.  In  so  far  as  grav- 
ity section  masonry  dams  go  its  theory  is  complete 
and  satisfactory,  though  in  the  newer  types  of  dam 
there  is  much  left  to  be  desired.  Its  strong  point,  how- 
ever, is  the  record  of  existing  structures,  for,  with  all 
the  progress  in  design,  dam  building  continues  to  be 
somewhat  empiric.  The  new  edition  differs  from  the 
old  mainly  in  additional  chapters  on  crest  gates  and 
siphon  spillways  and  some  description  of  later  struc- 
tures, but  the  revision  has  been  something  less  than 
thorough. 

For  instance,  both  in  the  preface  and  in  a  table  the 
Camarasa  Dam  in  Spain  is  given  as  the  "highest 
masonry  dam  in  the  world,"  while  on  another  page 
the  given  dimensions  of  Arrowrock  Dam  show  that 
structure  to  be  higher.  Both  ArrowTock  and  Elephant 
Butte  dams,  described  in  the  body  of  the  volume,  are 
omitted  from  the  table  of  high  masonry  dams.  Stand- 
ley  Lake  dam,  built  in  1911,  is  described;  its  slips,  both 
in  1914  and  in  1916,  matters  of  much  greater  impor- 
tance to  engineers  than  its  design,  are  not  mentioned 
at  all.  Nor  is  anything  said  about  the  Austin,  Penn., 
and  Stoney  Creek  failures,  both  most  important  to  any 
one  studying  dam  design. 

These  examples,  which  might  be  added  to,  are  men- 
tioned merely  because  the  book  is  offered  as  a  revision. 
What  is  old  is  still  good  but  what  is  new  does  not  seem 
to  be  complete. 

Port  Series  Continued 

THE  PORT  OF  BOSTON.  M.\SS.VCHUSETT.S— [Port  Scries  No. 
2.1  Prepared  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors. War  Department,  in  co-operation  with  the  Bureau  of  Re- 
search, United  States  Shipping  Board.  Washln^on,  D.  C. 
Paper  ;  6  x  9  in.  ;   pp.  161  :  folding  maps  and  tables. 

The  War  Department  and  the  Shipping  Board  are 
co-operating,  through  their  engineers,  in  the  complete 
study  of  the  major  ports  of  the  country  and  as  a  part 
of  the  work  are  issuing  descriptions  and  statistics  of 
some  35  ports.  The  volume  on  Portland,  Me.,  was  pub- 
lished some  months  ago  and  now  comes  Boston.  Nothing 
of  interest  in  connection  with  the  port  is  omitted.  As 
records  these  books  are  invaluable. 
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Grain  and  Other  Dust  Explosions 

DUST  EXPLOSIONS  :  Theory  ami  Nature  of  Plunomena,  Causes 
and  Methods  of  Prevention — By  David  J.  Price  Engineer  in 
Charge,  Dust  Explosion  Investigations.  Bureau  of  Chemistry 
United  States  Department  of  Agriculture.  M.N.F  P.A  and 
Harold  H.  Brown,  Ph.D..  Organic  and  Physical  Chemist  [as 
above],  M.N.F.P.A.,  Assisted  by  Hylton  R.  Brown  and  Harry 
E.  Roethe,  Assistant  Engineers  in  Dust  Explosions  [as  above] 
Published  by  Permission  of  the  United  States  Department  of 
Agriculture.  Boston,  Mass.:  National  Fire  Protection  Associa- 
tion.    Cloth  ;  6  X  a  in. ;  pp.  2'16  ;  43  half-tones  and  line  cuts.     $3. 

Grain  elevator  explosions  are  common  enough  to  fix 
the  dangerous  inflammability  and  explosibility  of  grain 
dust  in  the  mind  of  every  de.signer  and  operator  of  such 
plants.  It  is  not  so  well  known  that  all  manner  of  dust 
is  subject  to  the  same  hazard  and  that  any  process  that 
confines  dust,  of  whatever  sort,  is  a  danger.  This  book, 
which  bears  every  evidence  of  being  the  most  elaborate 
study  of  the  subject  ever  made,  lists  explosions  in  flour 
mills,  grain  elevators,  feed  and  cereal  mills,  starch  fac- 
tories, rice  factories,  breweries  (malt  dust),  and  sugar 
mills  as  major  instances,  with  aluminum,  celluloid,  cork, 
cocoa,  cotton,  fertilizer,  powdered  milk,  phonograph 
records,  rubber,  shoddy,  soap,  spice,  sulphur,  seeds,  etc., 
as  further  sources  of  danger. 

The  book  describes  the  nature  and  theory  of  dust 
explosions,  records  the  industries  producing  dust,  ex- 
plains the  causes  of  explosions  and  finally  details  meth- 
ods of  design  and  operation  whereby  explosions  may 
be  avoided.    It  is  a  useful  and  authoritative  work. 


Engineering  Publicity 

PUBLICITY  METHODS  FOR  ENGINEERS:  A  Manual  for  Men 
Engaged  in  Public  Information  Worli — Proceedings  of  the  First 
National  Conference  on  Public  Information  Held  Under  the 
Auspices  of  the  American  Association  of  Engineers.  63  East 
Adams  St.,  Chicago.  Cloth;  5  x  S  in. ;  pp.  ISC;  illustrated. 
$1.50. 

Here  are  summarized  the  principles  that  govern  the 
presentation  to  the  public  of  information  concerning 
the  activities  of  engineers,  together  with  examples. 
Among  the  contributors  are  Ivy  L.  Lee,  advisor  in  public 
relations  to  the  Pennsylvania  Railroad;  Richard  H. 
Waldo,  publisher,  Hearst's  International;  J.  G.  D.  Mack, 
state  chief  engineer  of  Wisconsin;  F.  H.  Newell,  the 
first  director  of  the  U.  S.  Reclamation  Service;  F.  M. 
Feiker,  vice-president,  McGraw-Hill  Co.;  Alexander 
Black,  editor.  King  Features  Service,  and  others. 


Bridge  Souvenir  Edition  of  Newspaper 

The  dedication  of  the  new  reinforced-concrete  bridge 
across  the  Connecticut  River  at  Springfield,  Mass.,  has 
been  made  the  occasion  for  a  notable  bridge  souvenir 
edition  of  the  Springfield  Republican,  dated  Sunday, 
July  30.  A  number  of  supplements  are  devoted  wholly 
or  in  part  to  the  bridge,  other  notable  bridges  on  the 
Connecticut  and  elsewhere,  navigation  on  the  river, 
and  various  historical  and  biographical  articles  relating 
to  Springfield  and  the  Connecticut  valley.  Numerous 
illustrations  of  the  Hampden  County  Memorial  Bridge, 
as  the  new  structure  at  Springfield  is  oflJicially  named, 
and  of  other  bridges  and  structures,  as  well  as  of  the  engi- 
neers and  contractors,  bridge  commissioners,  etc.,  add 
interest  and  value  to  the  memorial  bridge  number.  The 
front  page  of  one  of  the  supplements  is  devoted  to 
poems  suited  to  the  occasion,  written  in  a  competition 
for  prizes  offered  by  the  Republican.  A  feature  of  the 
souvenir  number  is  a  reprint  of  the  sermon  delivered  in 
1805  at  the  dedication  of  the  old  toll  bridge  which  the 
new  concrete  bridge  supersedes.  The  engineers  for  the 
new  bridge  were  Fay,  Spofford  &  Thorndike  and  the 
contractor  was  H.  P.  Converse  &  Co.,  all  of  Boston. 


Data  on  Winds  High  Above  Ground 

A  vast  mass  of  data  of  atmo.spheric  observation  from 
kites  is  brought  together  in  "Aerological  Survey  of  the 
United  States,"  part  1,  just  issued  by  the  United  States 
Weather  Bureau.  Like  many  other  products  of  that 
office  it  contains  some  engineering  data  in  its  large 
amount  of  material,  but  these  few  data  are  not  collated 
or  digested  in  such  a  way  that  the  engineer  can  make 
direct  use  of  them.  The  observations  recorded  were 
made  at  eight  points,  from  Broken  Arrow,  Okla.,  to 
Blue  Hill,  Mass.  They  cover  temperature,  humidity, 
barometric  pressure,  wind  direction  and  velocity,  etc., 
at  elevationa  ranging  up  about  three  miles  above  sea 
level. 

The  wind  data  are  important  to  the  engineer,  who 
has  lately  come  to  be  concerned  in  the  increase  of 
wind  pressure  at  some  height  above  the  surface.  These 
data  are  brought  together  in  a  few  diagrams  expressing 
the  variation  of  velocity  and  direction  with  height,  at 
six  stations  (Fig.  17),  and  in  two  tables  grouped  on 
the  last  page  of  the  publication  (Tables  20  and  21), 
giving  the  average  percentage  frequency  of  wind  veloc- 
ities exceeding  10  meters  per  second  and  20  meters  per 
second,  and  maximum  free-air  wind  velocities.  Consid- 
ering the  great  variability  of  wind  phenomena,  the  in- 
formation afforded  by  these  diagrams  and  tables  can 
hardly  be  regarded  as  complete,  but  it  does  form  an 
important  contribution  to  knowledge  on  the  question  of 
wind  pressure  variations.  The  tables  indicate  that  in 
ordinary  winds  the  pressure  at  ground  level  is  consid- 
erably lower  than  that  at  some  height,  there  being 
a  maximum,  apparently,  between  J  and  IJ  miles  above 
ground.  The  most  important  question  for  engineers, 
whether  the  extreme  velocities  at  upper  levels  are 
greater!  than  the  extreme  velocities  at  the  ground,  is 
left  unsettled. 


Veteran  Editor  Retires 

After  20  years  of  labor  as  editor  of  the  widely  known 
reinforced  concrete  journal,  Beton  und  Eisen,  which 
he  founded.  Dr.  F.  von  Emperger  has  retired  from 
active  leadership  of  the  paper  with  the  issue  of  June  16. 
His  work  will  be  taken  up  by  Dr.  A.  Kleinlogel,  who 
will,  however,  continue  to  have  the  consulting  assistance 
of  his  predecessor.  With  this  change  the  eidtorial 
ofl^ices  will  be  transferred  from  Vienna  to  Darmstadt; 
the  busine.?s  management  remains  in  the  hands  of  the 
original  publishers,  Wilhelm  Ernst  &  Sohn,  Berlin. 


New  Japanese  Society  Publications 

The  National  Research  Council  of  Japan  Ccare  of 
Department  of  Education,  Tokio,  Japan)  has  begun  the 
publication  of  Proceedings  and  of  a  Japanese  Journal 
of  Astronomy  ami  Geophysics.  The  latter  includes 
Transactions  and  abstracts,  the  abstracts  being  devoted 
to  papers  published  in  Japan. 


Italian  Engineering  Association  Journal 

Under  the  title  Ingcgneria  the  Associazione  Nationale 
Ingegneri  Italiani  has  started  a  journal.  It  is  pub- 
lished at  Milan,  Italy,  with  Ulrico  Hoepli  as  editor. 
The  American  agent  is  G.  E.  Stechert  &  Co.,  151  West 
25th  St.,  New  York  City. 
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AMERICAN  SOCIETY  FOR  MUN-TCTP.A.L,  I^"'ROVEMEOT-S: 
Pioct-edings,  1922— Saint  Petersburg.  Fla. :  C.  C.  Brown,  Secre- 
tary.   Cloth;  6  X  9  in. ;  pp.  648;  illustrated. 

ARKANSAS  RIVER  FLOOD  OF  JUN13  3-5  1921— By  Robert 
Follansbee  and  Edward  B.  Jont-s.  Water-Supply  Paper  48i. 
Washington.  U.  C. :  U.  S.  OcoloKical  Survey  Papor  ;  G  x  9  in., 
pp.  44  ;  1  folding  map,  1  diagram,  and  8  half  tones  No  tree 
copies  left.  10c  from  Superintendent  of  Documents.  Wash- 
ington,  D.  C. 

CAST-IRON  PIPE — Fourteen  Census  of  the  United  States.  Manu- 
factures: 1919.  Prepar.Ml  under  the  Supervision  of  ,'^B<;"«  _^*' ' 
Hartley.  Chief  Statistician  for  Manufactures.  Washmgton. 
D.  C:   Bureau  of  the  Census.     Paper;   9  .\  12  m. ;  pp.  S. 

CHINESE  GOVERNMENT  RAILWAYS:  Statistics  for  1920— 
Peking:  Ministry  of  Communications.  Paper;  10  x  IJ  m. , 
pp.  50  ;  diagrams  and  folding  map. 

COAL,— Fourteenth  Cen.sus  of  the  United  States,  Mines  and 
Quarries:  1919.  By  Frank  J.  Kalz,  Expert  Special  Agent  for 
Mines  and  Quarries.  Washington.  D.  C. :  Bureau  of  the  Census. 
Paper ;  9  x  12  in. ;  pp.  53  ;  1  map  and  2  diagrams  in  text. 

COMPRESSEID-AIR  ILLNESS  AND  ITS  ENGINEERING  IM- 
PORTANCE:  With  a  Report  of  Cases  at  tlie  East  Iliver  Tun- 
nels— By  Edward  Lew.  Washington.  D.  C. :  Bureau  of  Mines. 
Paper;  6  x  9  in. ;  pp.  48  ;  one  copy  free  ;  10c  from  Superintendent 
of  Documents,  Washington.   D.   C. 

Cl'HKENT  METERS  FOR  USE  IN  RIVER  G.\GING — By  M.  A. 
Hog-an  Ph.  D.,  D.l.C.  Prepared  for  the  Committee  on  Gauging 
Rivers  and  Tidal  Currents,  Department  of  Scientific  and  Indus- 
trial Research.  London:  H.  M.  Stationery  Office.  Paper; 
G  X  10  in.  ;  pp.  33  ;  7  figures  in  the  text  and  3  halftones  on  plates. 
Postpaid,  Is.  7Jd.  net. 

Prepared  under  the  direction  of  a  committee  that  includes  in  its 
membership  Sir  Maurice  Fitzmaurice  and  Prof.  W.  C.  Unwin,  the 
author  being  technical  officer  to  the  committee.  Summarizes 
"information  available"  on  "design  and  use  of  current  meters 
and  describes  "types  now  in  use."  Both  the  text  and  the  selected 
bibliography  (48  entries)  contain  numerous  references  to  American 
practice   and   literature. 

DER  KREISTRaGER — By  Georg  Unold,  Chemnitz.  Berlin: 
Vereines  Ingenieure.     Paper;  8  x  11   in.;  pp.  79. 

DIE  ST.VTIK  DES  KRAXB.\UBS:  Mit  Beriichsichtigung  der 
Verwandlen  Gebiete  Eisenhoch-Forder-und  lirucki-nbau — Von  W. 
Ludwig  Andrge.  Dritte  Auflage.  Munich  und  Berlin:  R.  Olden- 
bourg.  Paper;  7  x  10  in.;  pp.  370;  554  illustrations.  348  marks 
in  paper ;  390  in  cloth. 
Considerably   enlarged   from   first    edition    which   was   noted   in 

Engineering  News,  Jan.   14,  1909,  p.  4   of  Engineering  Literature 

Supplement. 

DURABILITY  OP  CEMEKT  DRAIN  TILE  A.VD  CONCRETE  IN 
SOILS:  THIRD  PROGRF>SS  RlCPOin'  (1919-20) — By  G.  M. 
Williams,  Associate  Engineer.  Bureau  of  Standards,  in  Co-oper- 
ation with  R.  J.  Wig.  Consulting  Engineer  ;  S.  H.  McCrory.  Chief 
of  Drainage  Investigations.  Department  of  Agriculture ;  E.  C. 
Bebb.  Engineer.  U.  S.  Reclamation  Service ;  L.  R.  Ferguson. 
Consulting  Engineer;  C.  J.  MaoKenzie,  Engineering  Institute  of 
Canada  ;  D.  A.  Abrams.  Ehigineer,  Portland  Cement  Association  ; 
G.  E.  Warren,  Manager,  American  Concrete  Pipe  A.ssociation. 
Washington,  D.  C. :  Bureau  of  Standards.  Paper:  7  x  10  in. ; 
pp.  29  ;  illustrated.  lOo  from  Superintendent  of  Documents. 
Results  of  inspection   in    1919   and   1920   of  experimental   drain 

tile  and  concrete  block  Installations  in  eight  alkali-bearing  projects 

in  the  West. 

FIRE  TESTS  OF  BUILDING  COLI'MNS— Boston.  Mass.:  Inspec- 
tion   Department   of   the   Associated   Factory   Mutual  Fire   Com- 
panies.    Paper;  5  x  7  in. ;  pp.  Iu9  ;   illustrated. 
A   digest,    with    interpretative   comment,   of   lOG   tests   made   in 
1917-19  by  the  company  named  above,  the  National  Board  of  Fire 
Underwriters,    and    the    Bureau    of    Standards.      Two    illustrated 
articles  summarizing  the  tests,  written  by  R  E.  Wilson,  engineer 
of  the  company  named  In  the  above  heading,  appeared  in   Engi- 
neering News-Record,  July  21  and  28,  1921,  pp.  106  and  145. 

BXJRMS.  RECORDS  AND  REPORTS  IN  PERSONNEL  ADMIN- 
ISTRATION— Edited  by  C.  N.  Hitchcock.  Chicago,  111.:  Uni- 
versity of  Chicago  Press.  Paper;  6  x  9  in. ;  pp.  128.  Post- 
paid.  $1.79. 

HIGHWAY  ENGINEERING  AND  HIGHWAY  TRANSPORT— 
Proceedings  of  a  Regional  Conference  Held  at  the  .Vgricultural 
and  Mechanical  College  of  Texas,  in  co-operation  with  the  High- 
way and  Highway  Transport  Education  Committee,  United 
States  Bureau  of  Education.  Feb.  6  and  7.  1922.  Edited  by 
J.  C.  Nagle.  Dean  of  Engineering.  College  Station,  Tex.  :  Texas 
Engineering  Experiment  Station.     Paper ;   6   x   9  in.  ;   pp,   72. 

HYDR.\ULICS — By  Horace  W.  King,  Prof.ssor  of  Hvdiaulic 
Engineering,  University  of  Michigan,  and  Chester  O.  Wisler. 
.■\ssooiate  Professor  of  Hydraulic  Engineering,  Universltv  of 
Michigan.  New  York:  John  Wiley  &  Sons,  Inc.  London 
Chapman  &  Hall,  Ltd.  Cloth;  6  x  9  in. ;  pp.  237;  illustrated 
J2.75.     133s.  net. 

HVDR.\ULICS  ■VWITH  WORKING  TABLES— Bv  E  S  Bellasis 
.M.  Inst.  C.  E.  Third  Edition.  New  York:  E.  P.  Dutton  &  Co' 
Cloth  :  6  X  9  in.  ;  pp.  343.     $8. 

.\  belated  "American  Market"  ofterlne  of  this  British  work  as 
revised  in  1920  (see  extended  favorable  review  bv  Robert  E 
Horton  in  the.se  columns  for  Jan.  20.  1921.  and  for  lengthy  review' 
of  the  first  edition,  by  the  late  George  W.  Rafter,  see  ^ii(7in<(rinff 
News.  Aug.   20,  1903. 


IRON  ORE:  Summary  of  Information  as  -to*  the  Pr.esent  and 
Prospective  Iron-Ore  Supplies  of  the  World.  London:  H.  M. 
Stationery  Office.  Boards;  6  x  10  in.  Part  3,  British-America, 
pp.  115.  3s.  95d.  Par:  4,  British  Asia,  pp.  65.  2s.  SJd.  Part  5. 
Australia  and  New  Zealand,  pp.  106.  4Js. 

LECTURES    ON    ENGINEERING    PRACTICE,     1921-22 — Edited 

by  John   B.   Whitehead,   Dean   of   the   Faculty  of   Engineering. 

Baltimore.    Md. :    John    Hopkins    Press.      Paper ;    B    x    9    in. ; 

pp.  148.     $1. 

Four  lectures,  "one  each  in  the  general  subjects  of  chemical, 
civil,  electrical  and  mechanical  engineering."  The  one  under  civil 
engineering  is.  "Construction  of  the  Catskill  Water  Suply  for  the 
Citv  of  New  York,  from  an  Engineering  Standpoint."  by  J.  Waldo 
Smith,  chief  engineer.  Board  of  Water  Supply,  New  York  City. 

MATERIALS  OF  CONSTRUCTION — Prepared  for  the  Extension 
Division  of  the  University  of  Wisconsin  by  H.  E.  Pulver,  B.S.. 
C.E.,  .Associate  Professor  of  Civil  and  Structural  Engineering. 
The  University  of  Wisconsin.  [Engineering  Education  Series.] 
New  York  and  London:  McGraw-Hill  Book  Co.  Cloth;  6x9 
in. ;  pp.   318  ;  illustrated.     $3. 

MBCH.'^NIK — By  Fritz  Rabbow.  Dr.  Ing.,  Hannover.  Berlin: 
Julius  Springer.     Boards;  6  x  10  in.;  pp.  203;  237  text  figures. 

MUNICIPAL  SANITARY  PRECAUTIONS  DURING  EPIDEMICS 
OF  INFLUENZ.A:  Rambling  Thoughts  of  a  Civil  Engineer — By 
Dr.  Willim  Paul  Gerhard.  C.E.,  Cons^uiting  Engineer,  17  W  42nd 
St.,  New  York  City.  Reprinted  from  il/ioiicipai  and  County 
Engineering,  April  and  May,  1922.  Published  by  the  Author. 
Paper;   6x9  in.;  pp.   8.  30c. 

NAVIGATION  INTERIEURE:  CANAUX — Cours  Profess6  a 
L'Ecole  Nationale  des  Ponts  et  Chauss^cs.  Par  O.  Jacquinot. 
Inspecteur  G6n6ral  des  Ponts  et  Chaussges.  [Encyclop(5dio  du 
Genie  Civil  et  des  Travaux  Publics]  Paris:  J.  B.  Ballllere. 
Paper ;  6  x  9  in. ;  pp.  600  ;  244  illustrations.  45  fr.  in  paper. 
Complete   exposition   of   European,    mainly   French,   practice    in 

design  and  construction  of  canals  and  their  appurtenances.     Well 

illustrated    bv    drawings    of    actual    structures    and    installations. 

Includes  studies  of  dams,  locks,  gates,  etc..  as  well  as  the  hydraulics 

of   canalization. 

NEW  BUILDING  ESTIMATORS'  HANDBOOK.  1922 — A  Hand- 
book for  .Architects,  Builders,  Contractors.  Appraisers.  ETngi- 
neers,  Suiierintendents  and  Draftsmen.  By  William  Arthur. 
Author  of  "Estimating  Building  Costs."  "Home  Builder's  Guide," 
"Contractors'  and  Builders'  Handbook,"  etc.  New  York :  U.P.C. 
Book  Company,  Inc.    Cloth ;  5  x  7  in. ;  pp.  1002  ;  illustrated.  $6. 

Twelfth  edition  of  a  well  known  and  much  appreciated  hand- 
book first  published  in  1904  as  a  volume  of  150  pages.  Earlier 
editions  were  noted  in  these  columns  Aug.  18.  1904,  April  15,  1909. 
and  June  16,   1910. 

PRCXTEDURB  FOR  SECURING  ST.\TE  APPROV.AL  of  Forma- 
tion of  Irrigation  Districts.  Issuance  of  Bonds  by  Irrigation 
Districts.  Expenditure  of  Construction  Funds  by  Irrigation  Dis- 
tricts. Construction  of  Dams.  Before  State  Department  of  Public 
Works,  Division  of  Engineering  and  Irrigation,  and  California 
BoncJ  (bertiflcation  Commission.  Sacramento :  State  Department 
of  Public  Works.     Paper;  6  x  9  in. ;  pp.   11. 

PROPOSED  NEW  WATER  SUPPLY  FOR  HOB.VRT.  TASMANIA 
— Report  by  Herbert  E.  Bellamy.  M.Am.Soc.C.E..  City  Engineer 
ot  Hobart.     Paper ;  9  x  13   in. ;  pp.  20  ;  illustrated. 

Recommends  gravity  supply  from  Lake  Fenton.  in  National 
Parli.  through  54-mile  steel  pipe  line,  of  which  40  miles  would  be 
of  27-  and  14  miles  would  be  24-in.  diameter.  Total  estimated  cost, 
£660,000.  including  £500,000  for  pipe  line.  £25.000  for  balancing 
reservoirs  and  £86,100,  a  15  per  cent  allowance,  for  engineer- 
ing, etc. 

RETAIL  PRICES.  1913  to  December,  1920 — Washington,  D.  C: 
Bureau  of  Labor  Statistics.     Paper;  G  x  9  in. ;  pp.  217. 

SURFACE  WATEJRS  OP  K.ANS.AS,  1895-1919 — [Prepared  by 
Roger  C.  Rice,  District  Engineer.  United  States  Geological 
Survey,  under  a  co-operative  agreement  between  Kansas  Water 
Commis.sion  and  the  Survey].  Topeka,  Kan.:  Kansas  Water 
Commission.  Paper;  6  x  9  in. ;  pp.  463. 
Gives    available    stream    flow    data    for    period    named,    mostly 

as  gauge  heights,  but  includes  many  discharge  figures. 

THE  THEORY  OF  GENERAL  RELATIVITY  AND  GRAVITA- 
TION— Ba.sed  on  a  Course  of  Lectures  Delivered  at  the  Con- 
ference on  Recent  Advances  in  Physics  held  at  the  University 
of  Toronto  in  January.  1921.  By  Ludwik  Silbersteiii,  Ph.I) 
New  York:  D.  Van  Nostrand  Co.  Cloth;  6  .x  9  in.;  pp.  137. 
$2  net. 

Assumes  familiarity  with  "the  essentials  of  Einstein's  older  or 
special  relativity"  or  recourse  to  the  author's  "Tlieory  ot  Rela- 
tivity" (Macmilian.  1914).  Special  care  has  been  taken  in  one  of 
the  chapters  "to  give  readers  a  systematic  exposition  of  the  cal- 
culus of  generally  covariant  beings  called  Tensors."  The  author 
feels  that  regardless  of  the  fate  of  "Einstein's  aamirable  theory" 
the  time  applied  by  readers  ot  this  book  to  "the  Tensor  Calculus 
and  acquiring  some  skill  in  handling  it  will   be  well  spent." 

TRADE  STANDARDS  IN  THE  PUMP  INDUSTRY— Recom- 
mended by  the  Hydraulic  Society.  1922.  Second  Edition.  (Pre- 
pared by  C.  H.  Rohroach,  Secretary.  50  Church  St.,  New  York 
City.)      Paper;  6x9  in.;  pp.  21. 

.Additional  tables  and  explanatory  data  are  given  in  this  edition. 
Contains  names  and  addresses  of  28  pump  manufacturers  com- 
posing the  Hydraulic  Society,  located  in  ten  states  from  Ma.ssa- 
chusetts  to  California, 

ZONING    FOR    CITIES    AND    TOWNS— By    Rolland    S.    Wallis! 
Municipal    Engineer.      Ames.    Iowa :    Rngiiieiring  Extension   De- 
partment. Iowa  Stale  College.     Paper;  6x9  in.;  pp.  15. 
V  summary  of  zoning  principles  and  practice. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  th^e  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Heavy  Rainfall  in  Southern  Alberta,  Canada 

Sir — The  following  account  of  what  appears  to  the  writer 
to  be  a  record  in  concentrated  rainfall  may  be  of  interest  to 
your  readers. 

On  July  7  a  severe  storm  broke  over  a  limited  area  in 
southern  Alberta.  It  covered  a  strip  of  country  about  two 
miles  in  width  and  seven  miles  long  lying  five  miles  west  of 
Nobleford,  a  small  town  on  a  branch  of  the  Canadian  Pa- 
cific Railway.  Rain  fell  steadily  for  three  hours  with  some 
lightning  and  much  hail.  A  wagon  box  after  the  storm 
was  found  to  have  16  in.  of  water  in  it,  and  a  large  slough 
with  a  surface  area  of  about  1  sq.mi.  and  a  catchment  area 
of  about  6  sq.mi.,  which  was  dry  before  the  storm,  was  3 
ft.  deep  after  the  storm  had  passed.  During  the  period  of 
greatest  intensity  a  competent  witness  estimated  that  the 
precipitation  was  at  least  8  in.  in  50  minutes,  and  that  in 
one  20-niinute  interval  at  least  3  in.  fell. 

Surprisingly  little  damage  was  done  by  the  storm.  Un- 
completed works  of  an  irrigation  district  were  damaged  by 
flooding,  and  some  crops  were  destroyed  by  the  hail.  But 
the  damage  by  erosion  appears  to  be  little,  owing,  no  doubt, 
to  the  small  slope  of  the  country. 

H.   B.  MUCKLESTON, 

Chief  Engineer, 
Lethbridge  Northern  Irrigation  District. 
Lethbridge,  Alta. 


Questioning  Abrasion  Tests 

Sir — In  Engineering  News-Record,  March  16,  1922,  there 
is  an  article  under  the  caption  "Abrasion  Tests  of  Aggre- 
gates Disagree"  which  summarizes  a  series  of  investigations 
conducted  recently  by  Prof.  D.  A.  Abrams,  of  Lewis  Insti- 
tute. 

In  this  article,  Professor  Abrams  is  quoted  as  stating 
that  "It  is  difficult  to  draw  any  conclusions  from  these  tests 
except  to  suggest  a  grave  doubt  as  to  whether  any  of  the 
tests  has  any  significance  when  applied  to  aggregates  for 
concrete  roads."  The  writer  does  not  believe  that  Professor 
Abrams  is  warranted  in  drawing  any  such  conclusions 
solely  on  the  basis  of  these  abrasion  tests.  In  the  first 
place,  the  so-called  "Rea  Method"  was  not  designed  for,  and 
is  never  used  for  testing  crushed  stone  aggregates.  By  this 
method,  six  cast  iron  shot  are  used  as  an  abrasive  charge 
entirely  for  the  purpose  of  producing  wear  on  the  rounded 
gravel  fragments.  This  method  will,  of  course,  give  un- 
usually high  results  when  testing  crushed  stone  aggi'egates, 
due  to  the  excessive  amount  of  wear  on  the  angular  frag- 
ments composing  the  test  chai-ge.  Conversely,  neither  the 
"A.S.T.M.  Method"  nor  the  Mattimore  modification  of  thi.s 
method,  were  designed,  nor  are  they  ever  used,  for  testing 
gravel.  Professor  Abrams  has  applied  all  of  these  tests 
indiscriminately  to  both  types  of  aggregates  and  has  found 
that  the  results  disagree.  Of  course  they  disagree.  One 
would  hardly  expect  otherwise  under  the  circumstances. 

It  is  quite  possible  that  the  abrasion  test  when  applied  to 
concrete  aggregates  may  not  have  the  same  significance  as 
when  it  is  used  for  the  purpose  of  studying  the  suitability 
of  stone  for  macadam  road  work.  E.\perience  in  Illinois  and 
other  states  where  comparatively  soft  aggregates  abound, 
would  indicate  that  the  percent  of  wear  may  be  raised  con- 
siderably above  the  limit  which  has  previously  been  con- 
sidered safe,  without  seriously  affecting  the  quality  of  the 
resulting  concrete  and  the  writer  believes  that  the  orthodox 
interpretation  of  the  results  of  "French  Coefficient"  tests 
may  be  questioned  in  the  light  of  these  service  indications. 
He  does  not  believe,  however,  that  a  blanket  condemnation 


of  the  abrasion  test  is  waiTanted  simply  because  the  re- 
sults of  tests  made  by  various  methods,  some  of  which  may 
not  be  applicable  to  the  material  under  consideration,  dis- 
agree. F.  H.  Jackson. 
Washington,  D.  C.  Bureau  of  Public  Roads. 
May  26. 

Permanent  Bridges  as  a  Menace 

Sir — In  your  issue  of  June  29,  pp.  1063  and  1064,  you 
discuss  bridge  washouts  and  speak  in  favor  of  permanent 
bridge  construction.  In  considering  the  relation  between 
floods  and  bridges,  however,  the  effect  of  permanent  bridges 
in  increasing  the  destructive  possibilities  of  floods  must 
be  kept  in  mind,  and  may  modify  the  conclusions  you 
indicated. 

Upstream  from  bridges  there  are  frequently  occupied 
areas,  containing  business  and  residential  buildings.  Water 
held  back  by  a  bridge  is  likely  to  flood  such  a  district,  caus- 
ing great  destruction.  Exceptional  floods,  like  that  in  the 
Sandusky  Valley  in  Ohio  in  1913,  when  the  water  rose  more 
than  9  ft.  above  any  previously  recorded  high-water  mark, 
may  convert  a  permanent  bridge  into  a  temporary  dam,  in- 
creasing the  loss  of  property  and  of  life  in  the  surrounding 
territory.  The  loss  may  far  outweigh  the  value  of  the 
bridge,  and  it  may  therefore  be  better  to  have  a  bridge  go 
out  than  to  have  it  withstand  the  flood. 

Concrete  bridges  are  particularly  liable  to  become  a 
menace,  on  account  of  their  stability.  Such  bridges  are 
comparatively  new  creations,  while  the  adjoining  territory 
is  old  and  in  many  instances  has  been  occupied  for  a  long 
time  under  conditions  not  easily  changed  or  modified. 

New  York,  July  6.  H.  F.  Dunham, 

Consulting  Engineer. 


More  Trouble  with  Metric  Compensation 

Sir — Referring  to  the  article  "How  to  Figure  Grade  Com- 
pensation for  Metric  Curves,"  Engineering  News-Record, 
July  27,  1922,  p.  141,  Mr.  Conard  is  not  the  only  one  who 
has  trouble  with  this  problem.  Even  so  great  an  authority 
as  the  late  A.  M.  Wellington  became  confused  in  comparing 
his  line,  "The  American  Line  from  Vera  Cruz  to  the  City 
of  Mexico,  via  Jalapa,"  (see  Transactions,  Atn.  Soc.  C.  E., 
Vol.  XV,  p.  791)  with  that  of  the  Mexican  Ry.,  and, 
regarding  their  respective  grades,  says:  "Continuous  2  per 
cent  (uncompensated)  against  a  broken  4  per  cent  (uncom- 
pensated), including  the  effect  of  curvature  or  of  compen- 
sation therefor,  2.6  per  cent  against  6  per  cent." 

Quoting,  with  minor  changes,  from  my  paper,  "A  Review 
of  the  report  of  Captain  Talcott,  chief  engineer,  Mexico  & 
Pacific  R.R.,"  Transactions,  Am.  Soc.  C.  E.,  Vol.  LXXX, 
p.  1624  (1916),  "It  is  hard  to  understand  what  method  of 
computation  was  used  in  arriving  at  the  comparative  rates 
of  grades,  after  allowing  for  compensation.  Wellington 
allowed  for  his  line  (3-ft.  gage),  in  which  20  deg.  curves 
occurred,  a  rate  of  0.03  ft.  per  degree,  which  would  give  0.6 
ft.  or  an  equivalent  2.6  per  cent  grade.  For  the  Mexican 
Railway  (4  ft.  8i  in.)  he  assumed  a  rate  of  0.11  ft.  per 
degree,  which  for  18  deg.  curves,  would  give  2.0  ft.  or  an 
equivalent  6.0  per  cent  grade,  certainly  a  most  extraordinary 
method  of  calculation.  With  the  same  rate  of  curve  com- 
pensation, the  e(iuivalent  grade  would  have  been  on  the 
Mexican  Railway,  4.5  per  cent." 

It  is  to  be  regretted  that  this  misstatement  has  never  been 
corrected  in  Wellington's  "Railway  Location." 

Emile  Low. 

Buffalo,  N.  Y.,  July  31. 


Courses  in  Fisheries  Engineering 

The  Department  of  Biology  and  Public  Health  of 
the  Massachusetts  Institute  of  Technology  announces 
in  a  circular  just  issued  that  under  Industrial  Biology 
it  now  offers  courses  in  "the  relatively  new  field  of 
fisheries  engineering  in  which  we  have  begun  to  train 
specialists." 
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New  York,  August  17,  1922 


Flood  Control  Subject  of 
Texas  Conference 

Governor     Calls     Meeting     at     Which 

Committees    Are    Appointed    to 

Formulate  Program 

Responding  to  Governor  Neff's  call, 
approximately  150  civil  engineers  from 
Texas  and  neighboring  states  met  in 
conference  at  Austin,  Texas,  August 
7  to  work  out  a  program  for  conserva- 
tion of  flood  waters  of  Texas  and  the 
reclamation  of  overflow  lands  that  will 
take  into  consideration  every  drain- 
age area  within  the  state.  For  the 
past  few  years  much  damage  has  been 
suff'ered  throughout  the  state,  over- 
flowing rivers  last  spring  destroying 
approximately  $20,000,000  worth  of 
Texas   crops. 

Before  the  conference  began  its  busi- 
ness session  addresses  were  made  by 
Dr.  Samuel  Fortier,  U.  S.  Department 
of  Agriculture;  N.  C.  Grover,  chief  hy- 
draulic engineer,  U.  S.  Geological  Sur- 
vey; Major  B.  B.  Brown,  assistant  dis- 
trict U.  S.  Engineer,  Galveston;  Col. 
Glenn  S.  Smith,  acting  director,  topo- 
gi-aphic  division,  U.  S.  Geological  Sur- 
vey, and  Major  W.  N.  Vance,  Eighth 
Corps  Area,  Fort  Sam  Houston. 

Advisory  Committee  Appointed 

On  motion  of  John  C.  Norris,  chair- 
man of  the  State  Board  of  Water 
Engineers,  Governor  Neff  appointed  an 
advisory  committee  consisting  of  Dean 
T.  U.  Taylor,  University  of  Texas, 
chairman ;  Major  John  B.  Hawley,  Ft. 
Worth;  C.  T.  Bartlett,  San  Antonio; 
E.  E.  Sands,  Houston;  Fred  A.  Jones, 
J.  C.  Nagle  and  E.  N.  Noyes,  Dallas; 
W.  F.  Shaw,  Mercedes;  F.  A.  Merritt, 
Galveston;  Vernon  L.  Sullivan,  El 
Paso;  E.  H.  Sellards,  Texas  Bureau  of 
Economic  Geology;  R.  A.  Thompson, 
Wichita  Falls;  and  W.  B.  Tuttle,  San 
Antonio. 

A  resolutions  committee,  consisting 
of  Major  John  B.  Hawley,  Ft.  Worth, 
Alfred  Tamm,  Harlingcn,  and  E.  B. 
Gushing,  of  Ranger,  submitted  a  reso- 
lution recommending  the  mobilization 
of  all  engineering  talent  to  develop  data 
essential  to  the  eft'ective  control  of 
flood  and  surface  waters,  for  reclama- 
tion, irrigation  or  for  other  beneficial 
uses;  and  urging  upon  the  Texas  con- 
gressional delegation  full  use  of  its 
power  in  securing  for  that  state  ade- 
quate topographic  surveys  and  maps, 
hydraulic  determinations  and  data  of 
similar  character. 

The  resolution  also  included  a  re- 
quest that  the  state  legislature  appro- 
priate adequate  funds  for  weather- 
bureau  -work,  in  collaboration  with  the 
U.  S.  Weather  Bureau,  and  that  ample 
appropriations  be  made  for  extending 
the  activities  of  the  State  Reclamation 
Department  and  the  State  Board  of 
Water  Engineers  in  securing  data  upon 
which  to  plan  and  design  works  for 
the  control  and  utilization  of  the  flood 
waters  of  Texas  rivei^s. 

Another    conference    w-xj    scheduled 
to  be  held  in  Waco  yesterday. 
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ENGINEERS    IN    TWO   STATES 

MOVE  FOR  REPEAL  OF 

LICENSING  LAWS 

Repeal  of  the  New  York  State 
engineer  licensing  law  is  the  pur- 
pose of  a  movement  that  has  been 
started  under  the  auspices  of  the 
New  York  Section  of  the  American 
Institute  of  Mining  Engineers.  A 
committee  of  the  section  has  been 
appointed  to  raise  funds,  to  co- 
operate with  other  engineering 
societies,  and  otherwise  to  forward 
this  object. 

A  similar  movement  is  under 
way  in  Pennsylvania  under  the  en- 
dorsement of  the  Engineering  So- 
ciety of  Northeastern  Pennsylvania 
and  the  Anthracite  Section  of  the 
American  Institute  of  Mining  Engi- 
neers. A  test  case  under  the  licens- 
ing law  is  now  in  the  courts,  and  in 
the  event  that  the  law  is  upheld 
an  effort  will  be  made  to  effect  its 
repeal  at  the  next  session  of  the 
legislature. 


Am.  Soc.  C.  E.  Canvasses  Second 
Ballot  for  Officers 

The  second  ballot  to  determine  the 
official  nominees  for  offices  in  the  Am. 
Soc.  C.  E.  was  canvassed  on  Aug.  15 
with  the  following  results:  For  presi- 
dent, Charles  F.  Loweth,  2,332;  Andrew 
M.  Hunt,  701;  John  F.  Coleman,  320; 
For  vice-president,  Zone  2;  George  S. 
Davison,  478;  Richard  Khuen,  Jr.,  257; 
C.  P.  Fortney,  64;  W.  M.  Gardner,  31; 
S.  T.  Wagner,  26;  L.  L.  Hidinger,  5. 
For  vice-president,  Zone  3;  Anson  Mars- 
ton,  579;  Charles  H.  Paul,  284.  For 
director,  District  3;  Glenn  D.  Holmes, 
54;  Charles  A.  Poole,  52;  G.  G.  Honness, 
36;  Bruce  L.  Gushing,  27.  For  director, 
District  5;  E.  B.  Whitman,  139;  H.  K. 
Bishop,  66.  For  director,  District  7; 
George  H.  Fenkell,  276.  For  director. 
District  8;  A.  S.  Baldwin,  205.  For 
director,  District  9;  R.  N.  Begien,  133; 
J.  M.  Johnson,  33;  Charles  H.  Paul,  27. 
For  director,  District  12;  George  C. 
Mason,  124;  J.  C.  Ralston,  95;  Eugene 
Carroll,  20. 

Under  the  constitution,  those  receiv- 
ing the  highest  number  of  votes  for  the 
several  offices  become  the  "Official  Nom- 
inees." The  list  of  these  official  nominees 
together  with  the  results  of  the  second 
ballot  are  to  be  mailed  to  the  corporate 
members  of  the  society  not  later 
than  Oct.  1.  As  a  result  of  the  death 
of  A.  S.  Baldwin,  candidate  of  District 
8,  the  selection  of  a  nominee  for  that 
district  devolves  upon  the  Board  of 
Direction  of  the  Society. 


Effect  of  Recently-Enacted  Pay 
Bill  on  Corps  of  Engineers 

Washington  Correspondence 
According  to  the  best  information,  in 
the  reduction  of  the  number  of  officers 
in  the  United  States  Army  as  provided 
for  in  the  recently-enacted  pay  bill,  the 
entire  army,  will  be  considered  as  a 
single  list  and  officers  will  be  eliminated 
according  to  the  decision  of  a  board 
of  general  officers  which  is  now  in  ses- 
sion. After  eliminations  have  been 
made  it  may  be  found  that  certain  arms 
of  the  service  have  more  officers  than 
their  quotas  and  other  branches  less. 
It  is  understood  that  such  inequalities 
will  be  adjusted  by  transfers  and  tem- 
porary details. 

Under  the  Defense  Act  of  June  4, 
1920,  the  Corps  of  Engineers  was  au- 
thorized to  have  602  officers,  including 
a  chief  of  engineers  and  an  assistant 
chief,  and,  in  addition,  a  number  of  offi- 
cers commissioned  in  the  Coi-ps  of  En- 
gineers but  carried  on  the  General  Staff 
and  on  the  detached  officers'  list.  This 
additional  number  ranges  from  75  to 
100.  Under  the  provisions  of  the  recent 
pay  bill  the  number  of  officers  in  any 
branch  was  set  at  70  per  cent  of  the 
number  authorized  in  the  Defense  Act 
of  1920.  This  would  give  the  Corps  of 
Engineers  420  officers,  but  a  provision 
of  the  bill  allowed  an  increase  or  de- 
crease of  30  per  cent  upon  the  direc- 
tion of  the  President,  the  total  number, 
however,  not  to  exceed  that  authorized 
in  the  Defense  Act.  Were  the  Corps 
of  Engineers  allowed  the  increase,  it 
would  then  have  a  personnel  of  548,  in- 
cluding a  chief  of  engineers  and  an 
assistant  but  not  including  those  hold- 
ing commissions  in  the  Corps  but 
assigned  to  duty  with  the  general  staff 
and  on  the  detached  officers'  list. 

The  number  of  officers  now  commis- 
sioned in  the  Corps  is  approximately 
510.  That  number  is  considered  insuf- 
ficient to  carry  on  the  duties  assijrned 
to  the  Corps  and  permit  the  schooling 
and  training  of  younger  officers.  A 
conservative  estimate  has  been  made 
that  COO  officers  are  needed  in  the  Corps 
of  Engineers  to  carry  on  duties 
assigned  to  it,  to  officer  fully  various 
engineer  units,  and  to  furnish  additional 
officers  for  the  general  staflf  and  the  de- 
tached officers'  list.  This  number  would 
not  include  the  number  of  officers  under 
training  or  on  river  and  harbor  work. 


Water-Works  Men  To  Meet 

The  first  of  the  1922-23  meetings  of 
the  New  York  Section  of  the  American 
Water  Works  Association  will  be  held 
at  Utica,  N.  Y..  Sept.  30.  Burt  B. 
Hodgman,  50  Church  St.,  New  York 
City,  is  secretary  of  the  section. 


Laying  Track  on  New 
Ontario  Road 

St.  John  Comspondcncc 
The  work  of  laying  the  rails  on  the 
Temif-kaming  &  Northern  Ontario  Ry. 
from  Cochrane  to  James  Bay  has  been 
started.  Grading  is  about  finished,  and 
steel  is  arriving.  The  track  laying  ma- 
chine arrived  recently.  Last  fall  the 
first  sod  was  turned  on  this  new  road, 
and  before  winter  sets  in  it  is  expected 
that  trains  will  be  running  as  far 
north  as  the  Ahitibi  River  crossing. 
This  line  will  open  up  virgin  territory 
in  the  north,  as  far  as  the  coast  of 
James  Bay. 
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I.C.C.  Officials  Hear  Priority 
Order  Dangers  to  Road  Work 

Due  to  the  fact  that  the  Interstate 
Commerce  Commission's  priority  order 
does  not  affect  open-top  cars  with  sides 
less  than  36  in.  in  height,  and  to  the 
fact  that  there  is  a  surplus  of  open-top 
cars  in  all  parts  of  the  country  except 
the  states  of  West  Virginia,  Virginia, 
Kentucl<y,  Tennessee  and  Alabama, 
which  contain  the  producing  coal  mines, 
no  great  amount  of  interference  with 
the  movemei.'-  of  road-building  ma- 
terials has  resulted,  except  in  the  states 
mentioned.  The  principal  danger  in  the 
situation,  in  so  far  as  it  concerns  the 
highway  program,  is  that 'the  existing 
surplus  of  cars  will  quickly  disappear 
once  that  the  coal  strike  is  settled.  It 
is  regarded  as  probable  that  the  con- 
trol of  distribution  will  have  to  continue 
until  the  end  of  the  calendar  year  and 
possibly  until  the  end  of  the  coal  year 
on  March  30. 

In  an  effort  to  meet  that  situation, 
representatives  of  the  state  highway 
officials  and  officials  of  the  Bureau  of 
Public  Roads  hai-e  laid  all  facts  of  the 
situation  before  Interstate  Commerce 
IJommission  officials. 

There  has  been  some  interference 
with  the  movement  of  road  materials, 
as  a  result  of  the  railroad  strike,  but 
the  reports  reaching  the  Bureau  of 
Public  Roads  in  Washington  indicate 
that,  outside  of  the  states  comprising 
the  non-union  coal  district,  this  has  not 
been  serious.  It  was  stated  at  the 
Bureau  that  interference  with  the  trans- 
portation of  road  materials  at  this  time 
would  be  particularly  bad,  since  it 
comes  just  at  the  peak  of  road  building 
activities.  It  would  mean  heavy  losses 
to  contractors  and  would  make  it  neces- 
sary to  carry  over  into  next  year  most 
of  the  projects  which  were  scheduled 
for  completion  this  year. 


Report  Made  on  Trent  Valley 
Water  Power 

Shortage  of  water  for  power  in  the 
Trent  Valley  district  of  Ontario  is  due 
to  the  operators  of  the  Hydro-Electric 
Power  Commission  of  Ontario,  accord- 
ing to  the  report  just  made  by  Henry 
Holgate,  consulting  engineer,  of  Mon- 
treal, to  the  Dominion  Department  of 
Railways  and  Canals.  Mr.  Holgate's 
findings  are  summarized  by  the  depart- 
ment as  follows: 

"The  cause  of  complaint  was  due  to 
the  commission's  use  at  their  Healey's 
Falls  development  of  a  quantity  of 
water  in  excess  of  the  inflow  to  the 
reach  between  Hastings  and  Healey's 
Falls. 

"The  demands  for  power  exceeded 
the  capacity  of  the  water  supply  to 
produce  it,  and  there  was  no  sufficient 
foresight  shown  by  the  commission  in 
the  use  of  the  water — their  operators 
knowing  the  flow  at  Nassau  and  the 
conditions  existing  between  Nassau 
and  Healey  Falls — both  as  increment 
and  losses  due  to  the  absorption  and 
evaporation. 

"The  officers  of  the  canal  have  done 
and  are  doing  everjrthing  possible  con- 
sistent with  navigation  requirements  to 
facilitate  the  operations  of  the  commis- 
sion, but  cannot  protect  the  commis- 
sion against  acts  of  its  own  operators. 
The  action  of  the  canal  officers  has 
plainly  been  in  the  interest  of  the 
power  users  and  the  public  generally." 


SPRINGFIELD  BRIDGE  IS  OPENED  WITH  CEREMONY 


On  Aug.  3  the  new  Memorial 
Bridge  across  the  Connecticut 
River  between  Springfield  and 
West  Springfield,  Mass.,  was  dedi- 
cated as  a  part  of  a  two-day  cele- 
bration which  included  boat  races, 
an  evening  pageant,  band  concerts, 


community  dancing,  baseball  games 
and  fireworks,  as  well  as  a  final 
ceremony  participated  in  by  the 
Governor  and  a  christening  by  a 
popular  musical  comedy  actress. 
The  bridge  was  described  in  this 
journal  Mar.  30,  1922,  p.  514. 
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Coal  Strikes  Heading  Toward 
Early  Settlement 

Following  a  conference  at  Cleveland 
between  representatives  of  the  United 
Mine  Workers  and  operators  in  five 
states  a  break  has  been  made  in  the 
bituminous  coal  strike  which  has  been 
in  force  since  April  1.  Wage  scales 
are  now  being  drawn  (Tuesday)  on  the 
basis  of  an  agreement  reached  yester- 
day between  the  labor  and  operating 
interests  that  affect  an  annual  output 
of  60,000,000  tons.  Interests  represent- 
ing another  15,000,000  tons,  which  were 
originally  in  the  conference  withdrew 
yesterday  because  of  the  refusal  of  the 
miners  to  incorporate  in  the  agreement 
a  provision  for  arbitration  of  future 
differences  as  to  wage-scales  and  work- 
ing conditions. 

It  is  expected  that  the  agreement 
will  provide  for  a  continuance  until 
next  March  of  the  wage-scales  in  force 
prior  to  April  1,  and  that  an  advisory 
fact-finding  commission  will  be  estab- 
lished to  handle  future  negotiations. 
Acceptance  of  the  agreement  is  open 
to  any"  bituminous  operator.  It  may 
be  signed  by  individuals  or  by  organ- 
izations, and  provides  for  immediate 
reopening  of  mines  upon  acceptance. 

Negotiations  looking  to  a  settlement 
of  the  anthracite  strike  will  be  opened 
in  Philadelphia  tomorrow.  Prevailing 
sentiment  is  optimistic  and  a  speedy 
agreement  is  forecast. 


Chicago  Forest  Preserve 

Will  Spend  $2,000,000 

A  bond  issue  of  $2,003,000  placed 
recently  by  the  Forest  Preserve  Dis- 
trict of  Cook  County  will  be  used 
largely  in  the  purchase  of  land,  but 
will  provide  also  for  the  construction 
of  roads  (concrete  and  tarred  ma- 
cadam), bridges,  sewers  and  water 
mains.  The  construction  program  has 
not  been  completed.  Most  of  the  work 
now  in  hand  consists  in  building  shel- 
ter houses  and  comfort  stations  in  or- 
der to  provide  toilet  accommodations 
for  the  people  visiting  the  forests. 
Wells  are  being  put  down  for  water 
supply,  small  filter  plants  built  and 
small  isolated  chemical  sewage  plants 
built.  About  22,000  acres  have  been 
acquired.  Daniel  Ryan  is  president  of 
the  District;  William  J.  Gormley,  sec- 
retary, and  E.  J.  Flavin  is  the  chief 
engineer. 


American  Trade  Association 

Executives  to  Meet 

The  third  annual  meeting  of  the 
American  Trade  Association  Execu- 
tives will  be  held  at  the  Inn,  Buck 
Falls,  Pa.,  Oct.  25,  26  and  27.  In  view 
of  the  discussions  that  have  been  going 
on  concerning  trade  association  activ- 
ities, this  meeting  is  expected  to  be  of 
particular  interest  and  benefit  to  every- 
one in  trade  association  work. 


Bids  Asked  for  New  Aqueduct  for 
Providence,  R.  I. 

Bids  for  the  tunnel  portion  of  the 
Seituate  Aqueduct  of  the  new  water 
supply  for  Providence,  R.  I.,  will  be 
received  by  the  Water  Supply  Board 
on  Aug.  30.  The  work  consists  of  about 
3j  miles  of  horseshoe-shaped  concrete- 
lined  tunnel  with  a  cross-sectional  area 
equal  to  a  circular  tunnel  V!!  ft.  in  diam- 
eter, except  that  at  and  near  the  portals 
a  7i-ft.  circular  section  will  be  used. 
A  construction  shaft  140  ft.  deep  is 
included.  Frank  E.  Winsor  is  chief 
engineer. 


St.  John  Floods  Damage  Railroads 

St.  John  Corrt  spond'  ni-r 

Floods  on  the  St.  John  River  have 
not  yet  subsided.  The  Canadian  Pacific 
branch  between  Woodstock  and  Hart- 
land  in  New  Brunswick  has  been 
greatly  damaged  by  washouts  and 
motor  transportation  has  replaced  rail 
between  those  points.  On  the  Maine 
Central  continual  washouts  have  de- 
layed service  for  as  much  as  forty-eight 
hours  at  a  time  and  some  of  the  smaller 
bridges  have  been  threatened  by  ihs 
swollen  streams. 
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A.  L.  Johnson 

A.  L.  Johnson,  president  of  the 
Corrugated  Bar  Co.  of  Buffalo,  who 
died  July  21,  was  one  of  the  pioneers 
in  reinforced-con- 
crete  construction 
in  this  country. 
From  1895,  when 
he  became  engi- 
neer and  manager 
of  the  St.  Louis 
K:xpanded  Metal 
Fireproofing  Co., 
until  his  death  he 
was  one  of  the 
leaders  in  the  re- 
inforcing steel  bus- 
iness, but  with  his 
commercial  connec- 
tions he  at  the 
same  time  kept  in 
the  closest  touch  with  the  scientific  de- 
velopment of  the  field  and  in  his  earlier 
days  contributed  much  to  the  then 
limited  knowledge  of  the  theory  of 
reinforced  concrete. 

Mr.  Johnson  was  born  at  Marlboro, 
Ohio,  Dec.  15,  1865,  and  when  fifteen 
years  old  went  to  St.  Louis  to  live 
with  his  older  brother.  Prof.  J.  B. 
Johnson,  author  of  so  many  well-known 
text-books  and  the  authority  on  the 
subject  of  materials,  who  at  that  time 
was  professor  of  civil  engineering  at 
Washington  University.  From  that 
school  Mr.  Johnson  graduated  in  1887 
with  the  degree  of  Civil  Engineer. 
During  his  student  days  he  assisted 
his  brother  in  government  survey  work 
and  after  graduation  immediately  be- 
came connected  with  various  bridge 
enterprises,  first  under  Morison  & 
Corthell  and  later  under  Robert  Moore. 
These  earlier  years,  too,  were  spent 
in  water-works  design  and  construc- 
tion, surveying,  and  analysis  of  the 
federal  timber  tests  made  under  the 
direction  of  Prof.  J.  B.  Johnson. 

In  August,  1895,  he  became  engineer 
and  manager  of  the  St.  Louis  Ex- 
panded Metal  Fireproofing  Co.  and 
started  the  more  intimate  study  of  the 
subject  to  which  he  gave  the  rest  of  his 
life.  At  that  time  the  literature  of 
reinforced  concrete  in  English  was 
most  meager,  so  he  set  to  work  to 
translate  into  English  the  various 
continental  texts  which  were  fairly 
large  at  that  time,  and  to  develop  his 
own  theory  of  reinforced  concrete. 
Much  of  the  literature  of  the  last  five 
years  of  the  last  century  and  the  first 
five  years  of  this  was  enriched  by  Mr. 
Johnson's  contributions.  Readers  will 
find  in  1904.  for  instance,  a  long  dis- 
cussion in  the  columns  of  Enginee)i»r/ 
Ncira  between  Julius  Kahn,  now  of  the 
Truscon  Steel  Co.,  and  Mr.  Johnson  on 
the  then  quite  novel  subject  of  shenr 
in  concrete.  About  this  time,  too,  Mr. 
Johnson  developed  the  deformed  bar 
now  made  by  the  Corrugated  Bar  Co. 
and  known  for  many  years  in  the  trade 
as  the  Johnson  bar.  From  1906  to  1909 
he  was  abroad,  organizing  various  com- 
panies for  the  development  of  his 
patented  bar,  and  on  his  return  he 
became  vice-president  of  the  Corru- 
gated Bar  Co.  manufacturers  of  reinforc- 
ing steel.  Later  he  became  its  president. 
Mr.  Johnson  became  a  member  of  the 
American  Society  of  Civil  Engineers 
in  1896  and  took  part  in  many  commit- 
tee meetings  of  that  society  and  others. 
He  was  a  member  of  the  first  Joint 
Committee  on  Concrete  and  Reinforced 
Concrete. 


Denver  Near  Water  Shortage 

In  an  open  letter  to  the  citizens  and 
water  consumers  of  Denver  Colo.,  dated 
Aug.  1,  the  Board  of  Water  Commis- 
sioners give  warning  that  the  danger 
point  has  been  reached,  for  should  even 
one  conduit  fail  to  carry  its  maximum 
capacity,  a  serious  water  shortage 
would  immediately  confront  the  city. 
The  normal  carrying  capacity  of  the 
conduits  aggregates  80  m.g.d.;  90  m.g.d. 
of  water  was  consumed  on  June  22  and 
for  many  days  in  June  the  consumption 
exceeded  the  carrying  capacity.  If  the 
water  had  been  available  the  water- 
works officials  believe  the  consumption 
would  have  risen  to  100  m.g.d.  Ap- 
parently answering  the  cry  for  more 
distribution  mains,  the  letter  states 
that  further  extensions  without  addi- 
tional conduits  would  spell  disaster  to 
the  city.  While  the  present  pipe  sys- 
tem is  able  to  furnish  neif.^er  adequate 
supply  nor  pressure  to  some  sections 
of  the  city  the  large  number  of  new 
buildings  this  season  brought  an  in- 
crease in  the  number  of  customers  to 
an  already  overburned  system.  To 
assuage  the  critical  condition  an  appeal 
is  made  to  curtail  waste. 

The  normal  annual  increase  in  con- 
sumption of  a  city  the  size  of  Denver 
is  5  m.g.d.  Denver's  consumption  in 
May  and  June,  1922,  exceeded  the  rate 
for  these  two  months  in  1921  by  6  m.g.d. 
Only  47  per  cent  of  the  water  is  filtered; 
the  remainder  is  made  safe  by  steriliza- 
tion. Of  the  water  filtered  the  rate  at 
one  of  the  rapid  filter  plants  is  275 
m.g.d.  per  acre,  more  than  twice  the 
usual  125-m.g.d.  rate.  In  anticipation 
of  the  report  of  the  Engineering  Board 
of  Review  (D.  H.  Maury,  H.  T.  Cory  and 
H.  S.  Crocker),  which  has  been  at  work 
for  several  months,  the  water-works 
officials  state  that  even  larger  expend- 
itures will  be  recommended  than  were 
asked  for  in  the  bond  issue  voted  on 
adversely  last  year.  Safety  demands, 
in  the  opinion  of  the  officials,  a  total 
capacity  of  150  m.g.d.  in  conduits  and 
filter  plants  plus  main  extensions  and 
reserve  capacity  in  reservoirs  and 
pumping  plants. 


Contract  Let  for  Part  of  Buffalo 
Water  Purification  Plant 

The  contract  for  the  substructure  of 
the  water  filtration  plant  for  Buffalo, 
N.  Y.,  has  been  awarded  to  the  Thomp- 
son-Starrett  Co.,  New  York  City,  for 
$1,800,000.  George  C.  Andrews  is  en- 
gineer and  George  W.  Fuller,  New  York 
City,  consulting  engineer  for  the  work. 


Garbage  Disposal  Fund  Provided 

for  Section  of  Philadelphia 

An  ordinance  appropriating  $350,000 
for  municipal  street  cleaning,  destruc- 
tors, buildings,  and  machinery  has  been 
signed  by  the  mayor  of  Philadelphia. 
A  destructor  plant  in  the  vicinity  of 
Sixth  and  Romona  Streets,  to  serve  the 
33d  and  42d  wards  is  proposed. 


Engineer  Reserve  Officers  Attend 

Summer  Training  Camp 

Twenty-three  engineers  were  included 
in  the  250  reserve  officers  of  the  2nd 
Corps  Area  that  attended  a  two-week 
training  period  at  Camp  Dix  from  July 
18  to  Aug.  1.  Under  the  new  plans  for 
development  of  the  organized  reserve 
the  summer  training-camps  are  designed 
to  impress  upon  reserve  officers  the 
unity  of  the  army  and  the  importance 
of  their  place  in  the  scheme  of  things, 
as  well  as  to  keep  them  abreast  of  the 
developments  in  the  military  art  during 
and  since  the  World  War. 

During  the  training  period,  mornings 
were  devoted  to  terrain  exercises  in 
which  engineer  field  officers  partici- 
pated with  those  of  the  line,  while  com- 
pany officers  received  special  technical 
instruction.  In  the  afternoon  detach- 
ments of  regular  troops  illustrated 
combat  manoeuvers,  using  all  arms  and 
equipment.  Company  .\  of  the  1st  En- 
gineers worked  out  full-scale  problems 
in  wiring  and  demolition. 

Reserve  officers  who  attended  the 
camp  have  expressed  high  approval  of 
the  scope  and  conduct  of  the  work 
and  indicate  a  desire  to  support  ex- 
tension of  the  training-camp  scheme 
along  the  lines  of  current  development. 


ENGINEER  RESERVE  OFFICERS  AT  C.\.MP  DIX 

Top  row.  l.<!t  Lt.  V.  J.  Milkowski,  2nd  Lt.  S.  J.  Vastola.  1st  Lt.  John  .\ithur.  1st  Lt. 
Ralph  Khultz.  1st  Lt.  R.  J.  Martin.  Snd  LI  R.  P.  I.ifldoll.  Isl  Lt.  F.  M  Thorchurn. 
Center  row,  Capt  M.  Korn,  Capt.  S.  J.  Maddaugh,  1st  Lt.  F.  .1.  Gallcehcr.  1st  Lt.  H.  G. 
Lambert  (instructor),  Capt.  C.  H.  Crook."!.  Capt  O.  V.  IVrr.  •■.ipt.  A.  J.  Fisk.  Capt. 
F.  S.  Wells.  Bottom  row,  Capt.  A.  J.  Cram.  .Maj.  G.  W.  Cobb.  .Mai.  \V  A.  Sniethurst, 
Lt  Col.  L.  L.  Calvert.  Maj.  R.  E.  Guyer  (instructor).  Capt.  W.  M.  Tliyuias,  Jr.  i  -ist rue- 
tor).  MaJ.  "W.  R.  Tennev    1st  Lt.   (Chaplain)  J.  A.  Hammond. 
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The  Engineer  in 
Public  Life 


JAMES  ELMO  SMITH 

Since  1919  Urbana,  111.,  has  had  an 
engineer  as  its  mayor.  After  service  in 
the  City  Council  from  1913  to  1917, 
James  Elmo  Smith 
received  both  the 
Republican  and  the 
Democratic  mayor- 
a  1  t  y  nominations 
and  was  elected  by 
a  large  majority 
three  years  ago. 

Mr.  Smith  was 
born  in  Sharon, 
Wis.,  in  1877  and 
after  graduation 
from  the  Univer- 
sity of  Wisconsin 
in  1902  with  the 
degree  of  B.S.  in 
Civil  Engineering  he  entered  railroad 
construction  in  Tennessee  under  the  late 
W.  D.  Taylor.  He  was  successivelv 
with  the  C."  B.  &  Q.  R.R.,  the  Wisconsin 
Central  R.R.  and  the  Virginia  &  South- 
western Ry.  as  resident  engineer  or  in 
some  similar  capacity.  In  September, 
1907,  he  was  employed  as  instructor  in 
the  civil  engineering  department  of  the 
University  of  Illinois  and  has  been  with 
that  institution  continuously  up  to  the 
present.  He  is  a  member  of  the 
American  Society  of  Civil  Engineers, 
the  Society  for  the  Promotion  of  Engi- 
neering Education,  the  Illinois  Society 
of  Engineers,  and  for  several  years  a 
member  of  the  American  Railway  En- 
gineering Association.  He  is  also  a 
member  of  the  executive  committee  of 
the  Illinois  Municipal  League. 

As  mayor  of  Urbana,  Mr.  Smith's  aim 
has  been  to  give  an  efficient  administra- 
tion, and  to  make  Urbana  measui'e  up 
to  her  opportunities  as  a  great  educa- 
tional center.  About  $750,000  has  been 
spent  on  local  improvements,  the  city  is 
well  equipped  with  pavements,  lights  and 
parks. 

Mayor  Smith  has  also  for  several 
years  been  a  member  and  the  secre- 
tary of  the  Urbana  Board  of  Education. 


New  Kind  of  Engineering: 

Dr.  Frank  A.  Waugh,  professor  of 
landscape  engineering,  Massachu.setts 
Agriculture  College,  has  been  appointed 
recreation  engineer  in  U.  S.  Forest 
Service.  His  work  will  be  the  develop- 
ment of  public  camp  grounds  and  sum- 
mer home  sites  in  the  National  Forests 
of  the  western  states.  It  is  part  of  an 
established  plan  toward  providing  ade- 
quate camp  and  sanitation  facilities  for 
the  .5,500,000  tourists  who  visit  the  na- 
tional forests  yearly. 


Engineering  Societies 


Program  for  Port  Authorities' 
Convention  Announced 

Operation  and  management  of  the 
ports  of  New  York,  San  Francisco,  Chi- 
cago, and  New  Orleans,  besides  general 
questions  relating  to  port  management, 
make  up  the  major  portion  of  the  dis- 
cussions to  be  had  at  the  annual  con- 
vention of  the  American  Association  of 
Port  Authorities  which  will  be  held  in 
Toronto,  Sept.  14-16  inclusive.  Among 
the  speakers  will  be  E.  H.  Outerbridge, 
chairman.  Port  of  New  York  Authority; 
B.  F.  Cresson,  Jr.,  chief  engineer,  Port 
of  New  York  Authority;  Bancroft  Hill, 
J.  H.  Walsh  of  New  Orleans,  John 
Meigs,  John  H.  M'cCallum  of  San  Fran- 
cisco, Joseph  B.  Strauss  of  Chicago,  and 
Dr.  Herman  von   Schrenk. 

The  convention  will  be  opened  by  an 
address  by  C.  Alfred  Maguire,  Mayor  of 
Toronto. 


Contractors  Propose  Excursion 
to  South  America 

A  winter  excursion  to  Panama,  Ai-- 
gentine  and  Brazil  to  study  opportuni- 
ties for  construction  work  and  to  learn 
the  conditions  under  which  construc- 
tion has  to  be  prosecuted  is  proposed  by 
The  Earth  Mover,  of  Aurora,  111.  It  is 
planned  to  start  early  in  December 
and  remain  two  or  three  months  visit- 
ing the  principal  cities  and  such  con- 
struction operations  aa  are  accessible 
along  the  main  routes  of  travel.  It  is 
pomted  out  that  in  all  South  America 
there  is  prospect  of  great  activity  in 
railroad,  public  works  and  highway 
construction. 

It  is  believed  that  a  visit  by  a  repre- 
sentative body  of  American  contractors 
would  result  in  some  contracts,  as  well 
as  establishing  acquaintance  and  confi- 
dence leading  to  future  business  rela- 
tions of  mutual  benefit  and  profit.  Con- 
tractors interested  in  the  trip  may 
secure  further  information  by  address- 
ing the  editor  of  The  Earth  Mover, 
Aurora,  III. 


Arbitration  Court  Plans  to  Cut 
Legal  Red  Tape  and  Delays 

Based  upon  a  little-known  law  passed 
by  the  New  York  State  legislature  in 
1920,  which  provides  that  any  persons 
who  wish  to  arbitrate  a  dispute  may 
present  it  to  an  arbitrator  of  their  own 
selection,  free  from  the  formalities  of 
the  ordinary  court,  the  Arbitration  So- 
ciety of  America  has  been  organized 
and  has  opened  headquarters  in  New 
York   City. 

Under  this  plan,  the  arbitrator  may 
be  any  one  selected  by  the  parties  to 
the  controversy  and  may  be  of  any  vo- 
cation. He  will  have  the  power  of 
subpoena  and  of  rendering  judgment, 
financial  or  otherwise,  from  which  there 
is  no  appeal  except  in  case  of  proved 
fraud  and  corruption.  The  society  now 
has  pledges  of  assistance  and  of  serv- 
ice as  arbitrators  from  hundreds  of 
prominent  business  and  professional 
men  who  are  willing  to  serve  without 
compensation.  All  kinds  of  contro- 
versies, except  criminal,  divorce  and 
a  few  special  actions,  may  be  lawfully 
determined  by  these  arbitrators.  The 
tribunal  will  be  open  to  trade  dis- 
putes, but  will  not  be  a  trade  court, 
and  settlement  of  industrial  contro- 
versies will,  for  the  time  being,  be  dis- 
couraged. The  cost  of  arbitration  will 
be  small  and  it  is  expected  that  these 
courts,  will  become  "poor  men's  courts." 
The  society  plans  to  conduct  an  in- 
ternational campaign  of  education  to 
promote  the  general  cause  of  arbitra- 
tion for  all  disputes  and  differences,  to 
move  for  a  uniform  arbitration  law  in 
all  the  states,  to  urge  the  insertion  of 
ai'bitration  clauses  in  all  trade  and  in- 
dustrial contracts,  and  to  organize  and 
operate  in  New  York  City  and  else- 
where, tribunals  of  arbitration  to  carry 
on  this  work.  The  executive  offices 
are  now  at  115  F^'oadway,  New  York. 


Calendar 


Annual    jVIeetin^ 


KN'GINEERIXG  INSTITUTE  OF 
CANADA,  Montreal,  Que. ;  Pro- 
If.ssiona!  MeetiMg.  Winnipeg,  Man.. 
Sept.   5-7. 

NEW  ENGLAND  WATER  WORKS 
ASSOCIATION,  Boston;  Annual 
Convention,  New  Bedford,  Mass., 
Sept.   12-15. 

AMERICAN  ASSOCIATION  OP  PORT 
AUTHORITIES  ;  Montreal.  Que. ; 
.'Annual  Convention.  Toronto,  Ont.. 
Sept.  14-16. 

AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL IMPROVEMENTS.  St. 
Petersburg:,  Fla. ;  Annual  Conven- 
tion, Cleveland,  Ohio,   Oct.   2-6. 


The  Texas  Section,  American  Society 
of  Civil  Engineers,  will  hold  its  fall 
meeting  in  San  Antonio,  Texas,  October 
20  and  21. 


Personal  Notes 


M.  B.  G  R  E  E  N  0  u  G  H,  who  has  been 
secretary  of  the  National  Paving  Brick 
Manufacturers'  Association  for  the 
past  several  years,  will  sever  his  con- 
nection with  that  organization  Jan.  1, 
1923.  He  has  been  offered,  and  has 
accepted,  an  opportunity  to  become 
associated  with  W.  M.  Lasley,  of  the 
Southern  Clay  Manufacturing  Co., 
Chattanooga.  His  new  association  will 
be  with  a  firm,  not  only  dealing  in  pav- 
ing brick,  but  doing  contracting  and 
other  business  as  well. 

C.  H.  B  I  R  D  s  E  Y  E,  chief  topog- 
rapher of  the  U.  S.  Geological  Survey, 
is  making  an  inspection  trip  through 
the  western  states.  On  September  1 
he  will  join  the  party  being  formed  by 
E.  C.  LaRue  for  a  trip  from  the  Colo- 
rado river.  During  Col.  Birdseye's 
absence,  E.  M.  Douglas  will  be  acting 
chief  topographic  engineer. 

Col.  W  m.  Kelly,  chief  engineer 
of  the  Federal  Power  Commission,  is 
in  California  making  a  personal  in- 
spection of  water-power  projects. 

Major  E.  A.  W  cod,  formerly 
engineer  for  the  metropolitan  develop- 
ment association  of  the  Dallas  Chamber 
of  Commerce,  was  appointed  city  plan 
engineer  for  the  City  of  Dallas,  Texas, 
on  Aug.  1.  Major  Wood  has  been 
engaged  in  city  planning  in  Dallas  for 
the  past  three  years  under  the  direction 
of  George  E.  Kes'er.  He  had  prac- 
ticed engineering  in  Canada,  the  Far 
East,  and  later  in  Texas,  with  the 
Texas  &  Pacific  R.  R.  and  the  state 
highway  department. 

E.  W.  R  OS  SIXER,  formerly  chief 
engineer  of  the  Interstate  Iron  &  Steel 
Co.,  Calumet  River,  Chicago,  has  been 
appointed  engineer  of  construction  for 
Freyn,  Bras.sert  &  Co.,  engineers,  Chi- 
cago. Prior  to  Mr.  Rossiter's  connec- 
tion with  the  Interstate  company  he 
was  with   the   American   Sheet  &   Tin 
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Plate  Co.,  the  Minnesota  Steel  Co.,  and 
the  Canadian  Steel  Corporation,  Ltd. 

Francis  S.  Friel  has  re- 
signed as  assistant  engineer  in  the 
engineering  division  of  the  Pennsyl- 
vania Department  of  Health,  Harris- 
hurg,  to  become  associated  with  Al- 
bright &  Mebus,  civil  engineers,  Phila- 
delphia, Pa. 

Giles  B.  Keeney,  of  Meriden, 
Conn.,  has  been  chosen  superintendent 
of  public  works  of  Rockville,  Conn.,  to 
succeed   Clayton  E.   Swain,  resigned. 

Frank  A.  Barbour,  consulting 
civil  and  sanitary  engineer,  has  asso- 
ciated with  himself  G.  G  A  l  E  D  i  x  on, 
until  recently  chief  engineer  of  the  Bu- 
reau of  Water  Works  Improvement  of 
Akron,  Ohio,  under  the  firm  name  of 
Barbour  &  Dixon,  with  offices  in  the 
Tremont  Building,  Boston,  and  the 
Finance  Building,  Cleveland.  The  firm 
will  continue  practice  in  Mr.  Barbour  s 
specialty  of  hydraulic  work,  including 
water  supply,  sewerage  and  sewage  dis- 
posal, flood  control,  etc.  Mr.  Dixon  has 
been  connected  with  the  development  of 
Akron's  water  supply  for  about  ten 
years;  from  1912  to  1915  on  design  and 
construction  of  the  original  works  un- 
der Mr.  Barbour.  Since  that  time  he 
has  been  in  complete  charge  of  the  en- 
largement of  the  system  to  meet  the 
demands  of  Akron's  remarkable  growth. 

Douglas  Simpkin  has  joined 
the  engineering  staff  of  the  Lacka- 
wanna Bridge  Works  in  Buffalo  as  a 
detailer  in  steelwork.  He  was  formerly 
a  draftsman  in  the  Canadian  Reclama- 
tion  Service. 

O.  W.  G  a  T  c  H  e  L  L,  up  to  a  few 
months  ago  assistant  engineer  in  the 
Ohio  State  Highway  Department,  is 
now  with  Frank  T.  Miller,  Greensboro, 
N.  C,  consulting  engineer. 

E.  H.  Ward,  Jr.,  formerly  with  the 
Virginia  Bridge  &  Iron  Co.,  has  be- 
come associated  with  the  Truscon 
Steel  Co.,  Youngstown,  Ohio,  as  a  de- 
signer in  the  concrete  division. 

Ray  Z.  Myers  has  been  made  an 
assistant  division  engineer  of  the  Ohio 
State  Highway  Department.  He  was 
formerly  assistant  engineer  of  Lick- 
ing County,  Ohio. 

Charles  F.  Sloan,  former  in- 
structor in  structural  engineering  at 
the  University  of  Wisconsin,  has  be- 
come associated  with  the  engineering 
contracting  firm  of  Engstrom  &  Knapp, 
Wheeling,  W.  Va.  Mr.  Sloan  is  at 
present  engineer  on  building  construc- 
tion work. 

William  E.  O'Brien,  who 
has  been  for  some  time  with  the  Foun- 
dation Co.,  New  York  City,  as  civil 
engineer,  has  been  made  office  manager 
for  that  company. 

Reinhold  J.  Tapper T,  who 
has  been  with  .John  S.  Fairchild,  civil 
engineer  and  surveyor,  has  become  en- 
gineering assistant  in  the  construction 
department  of  the  Erie  R.   R. 

Lawrence  D.  Markeloff, 
former  field  engineer  for  Stone  &  Web- 
ster, Inc.,  Boston,  Mass.,  is  now  with 
the  Fougner  Concrete  Steel  Co.,  New 
York  City,  as  draftsman  and  designer. 


J.  C.  Gardner,  city  engineer  of 
Niagara  Falls,  Ont.,  has  tendered  his 
resignation.  He  has  made  no  an- 
nouncement as  to  future  plans. 

E.  A.  Cross,  until  recently  super- 
intendent of  construction  for  W.  L. 
Stoddart,  New  York  City,  has  joined 
the  engineering  staff  of  Albert  Kahn, 
architects  and  engineers,  Detroit,  Mich. 

H.  W.  Russell,  former  senior 
civil  engineer  with  the  Interstate  Com- 
merce Commission,  is  now  with  the 
department  of  tests  of  the  Illinois  Divi- 
sion of  Highways. 

Philip  J.  Endlich,  until  re- 
cently suDervising  engineer  for  the 
Detroit  office  of  Lockwood,  Greene  & 
Co.,  is  now  a  designing  engineer  for 
John  Finn  &  Son,  contractors,  of 
Detroit. 

G.  A.  Stanton,  former  resident 
engineer  with  the  Thompson-Starrett 
Co.,  New  York  City  contractors,  is  now 
resident  engineer  with  the  White  Con- 
struction Co.,  New  York. 

F.  W.  BuHRMElSTER  has  re- 
cently become  affiliated  with  the  Amer- 
ican Bridge  Co.  as  a  detailer  of  steel- 
work. He  was  formerly  junior  high- 
way engineer  with  the  Illinois  Division 
of  Highways. 

C.  M.  Reed  has  been  made  produc- 
tion manager  of  the  Quality  Cement 
Products  Co.,  Medford,  Minn.  He  was 
formerly  drainage  engineer  of  Worth 
County,  Iowa. 

G.  Neville  Wheat,  former 
structural  engineer  with  the  Kansas 
City  Power  &  Light  Co.,  is  now  struc- 
tural engineer  with  the  Capitol  Steel 
&  Iron  Co.,  Oklahoma  City,  Okla. 

J.  G.  Bennett,  until  recently 
city  manager  of  Fort  Myers,  Fla.,  is 
now  in  the  bridge  designing  depart- 
ment of  the  Wisconsin  Highway  Com- 
mission. 

John  G.  Goundry,  formerly  a 
draftsman  with  the  Lackawanna  Bridge 
Works,  is  now  a  draftsman  for  th« 
Virginia   Bridge   &   Iron   Co.,   Roanoke. 

R.  0.  Parsons,  until  recently 
district  engineer  of  the  Southern  Ry., 
is  now  assistant  engineer  with  the 
Georgia  State  Highway  Department. 
He  is  stationed  in  Gainesville,  Ga. 

C.  V.  B  A  I  R,  former  county  engi- 
neer of  Monroe  County,  Iowa,  has  ac- 
cepted a  position  as  superintendent  of 
construction  for  Thomas  Carey  &  Sons, 
Des  Moines  contractors. 

W.  A.  Stagey  has  been  appointed 
county  engineer  of  Reno  County, 
Kansas,  by  the  State  Highway  Com- 
mission. He  has  been  acting  county 
engineer  of  Reno  County  for  some  time. 


Obituary 


E.  R.  M  o  R  G  A  N,  consulting  engineer 
of  Salt  Lake  City,  Utah,  died  at  his 
home  in  that  city  recently,  aged  50 
years.  Mr.  Morgan  was  with  the  U.  S. 
Geological  Survey  for  several  years  in 
the  water  resource  branch,  during 
which  time  he  studied  stream-flow  con- 
ditions in   Utah.     For  eight  years  he 


served  in  the  state  engineer's  office  as 
principal  assistant  engineer  and  in 
1912  was  appointed  road  engineer  by 
Governor  Spry.  Under  his  direction 
the  first  concrete  highway  in  Utah  was 
constructed.  Aside  from  his  doing  con- 
sulting engineering  work,  he  was 
president  of  the  Morgan-Tanner  Equip- 
ment Co.,   Salt   Lake  City. 

V.'  I  L  L  I  A  M  C.  C  R  A  M  e  R,  at  one 
time  city  surveyor  and  municipal  engi- 
neer, died  July  27  in  Philadelphia,  aged 
78  years.  Mr.  Cramer  made  the  first 
plans  for  the  Park  Way  of  Philadel- 
phia, and  surveyed  the  line  for  the 
Market  Street  elevated  railroad,  later 
directing  construction  of  both  these 
projects.  Previous  to  settling  in  Phil- 
adelphia Mr.  Cramer  did  the  prelim- 
inary work  on  the  Kansas  City  Bridge 
Park,  and  was  assistant  on  location  and 
construction  for  the  Pittsburgh,  Fort 
Wayne  and  Chicago  R.R. 

J.  O.  H  0  L  L  w  o  R  t  h  Y,  an  engineer 
in  the  bridge  department  of  the  Mis- 
souri State  Highway  Commission,  lost 
his  life  recently  while  inspecting  a 
bridge  in  Grundy  County.  It  is  believed 
that  while  he  was  inspecting  this 
bridge  he  lost  his  footing  and  received 
a  fatal  fall. 

Joseph  B.  Condron,  for  forty 
years  a  leading  contractor  and  builder 
of  Hollidaysburg,  Pa.,  died  Aug.  7  at 
his  home,  aged  67  years.  He  entered 
the  contracting  business  in  1883  with 
his  father. 

William  C.  Garrett,  mem- 
ber of  the  engineering  firm  of  Garrett 
&  Dill,  Greenville,  S.  C,  was  drowned 
recently  when  the  boat  in  which  he  was 
inspecting  some  engineering  work  on 
the  Wateree  River  near  Camden,  S.  C, 
was  capsized.  Mr.  Garrett  was  31 
years  of  age.  He  received  his  engineer- 
ing education  at  Clemson  College,  S.  C. 


Business  Notes 


Edward  N.  Lake  and  James 
N.  Hatch  announce  the  formation  of 
the  Chicago  Engineering  Associates 
Engineers,  as  an  association  of  estab- 
lished engineering  and  construction  or- 
ganizations. Mr.  Lake  is  general  man- 
ager and  Mr.  Hatch,  chief  engineer. 

Arthur  Whitcraft,  in  addi- 
tion to  his  duties  as  manager  of  the 
manganese  steel  sales  for  the  Hadfield- 
Penfield  Steel  Co.,  has  been  placed  in 
charge  of  all  foundry  operations  at  the 
south  works  at  Bucyrus,  Ohio. 

The  Flora  n  din  Equip- 
ment Co.  has  been  organized  in  New 
York  City  by  C.  H.  Florandin,  to  act  as 
representatives  of  the  Conveyors  Cor- 
poration of  America.  The  new  organ- 
ization will  also  make  industrial  plant 
installations  in  New  York  and  vicinity, 
erecting  and  installing  lines  of  equip- 
ment which  the  Conveyors  Corp. 
handles.  Mr.  Florandin  was  Eastern 
manager  of  the  Conveyors  Corp.  before 
forming  his  own  company. 

Henry  Harnischfeger,  the 
president  of  the  Pawling  &  Harnisch- 
feger   Co..    Milwaukee,    Wis.,    has    re- 
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^■ently  returned  from  a  six  months'  tour 
of  the  world.  Mr.  Harnischfeger  visited 
Japan,  China,  the  Philippine  Islands, 
India,  and  several  European  countries. 
The  object  of  his  trip  was  the  investi- 
gation of  business  conditions  in  the 
Far  East,  particularly  in  Japan,  China, 
and  India,  where  the  Pawling  & 
Harnischfeger  Co.  has  branch  offices. 

The  Dodds-Finney  Engi- 
neering Co.,  has  opened  an  office 
for  consulting  work  in  structural  engi- 
neering in  the  Crawford  Building, 
Topeka,  Kansas. 

The  Scheid  Engineering 
Corp.,  New  York  City,  has  been  ap- 
pointed metropolitan  and  export  rep- 
resentative for  the  Franklin  Moore  Co., 
Winsted,  Conn.,  manufacturers  of  ma- 
terial handling  machinery  for  indus- 
trial plants. 

Equipment  and 
Materials 

Rotary  Pump  Attachment  for 
Caterpillar  Tractor 

A  rotary  pump  attachment  as  an 
accessory  to  the  standard  5-ton  Holt 
caterpillar  tractor  has  recently  been 
made  available  through  the  co-operation 
of  the  Holt  engineers  and  the  Goulds 
Manufacturing  Co.  The  pump  is  of 
special  compact  design  attached  to  the 
countershaft  from  the  motor  in  the  rear 
of  the  tractor  in  the  same  position  as 
the  power  pulley  attachment.  Under 
normal  speeds  of  1,000  r.p.m.  a  IJ-in. 
stream  can  be  thrown  100  ft.  into  the 
air.    The  capacity  is  220  gal.  per  minute 


under  100-lb.  pressure.  About  25  hp. 
is  used,  two-thirds  of  the  normal  motor 
capacity,  giving  reserve  for  long  suc- 
tion and  discharge  lines. 

The  pump  weighs  225  lb.  and  is  of 
the  rotary  gear  wheel  type.  A  positive 
jaw  clutch  connects  and  disconnects  the 


power  to  the  pump  in  the  same  manner 
as  the  power  pulley  is  controlled. 
_  Special  fields  of  usefulness  are  work 
in  forests  in  inaccessible  places,  emer- 
gency use  in  cities,  fires'  or  floods,  and 
pumpmg  out  excavations. 


Improvements  Are  Made  in 

Air-Grinder  Equipment 

Improvements  to  its  air  grinder 
equipment  for  such  uses  as  removing 
rust  or  paint  from  structural  steel  and 


cleaning  gondola  cars,  are  announced 
by  the  Chicago  Pneumatic  Tool  Co.,  of 
New  York.  A  new  oil  separator  appli- 
cable to  Little  Giant  machines  permits 
the  operation  of  these  grinders  con- 
tinuously for  48  hours  without  replen- 
ishing the  supply 
of  lubricant.  The 
oil-laden  air  en- 
ters the  holes  in 
the  separator, 
shown  in  the  ac- 
companying illus- 
tration, where 
centrifugal  action 
separates  the  oil 
from  the  air,  conserving  the  oil  for  re- 
use. For  cleaning  rust  or  paint  from 
steelwork  the  company  has  placed  upon 
the  market  a  new  wire  brush  consisting 
of  thi-ee  units,  a  l-in.  back  plate  dished 
as  shown,  a  J-in.  front  plate  with  a 
series  of  slots,  and  the  brush  proper 
consisting  of  30  renewable  units  of 
heat-treated  crucible  steel. 


Concentrated  Colloidal  Coagulant 
Is  Discovered 

Announcement  is  made  of  the  discov- 
ery of  a  means  of  holding  in  col- 
lodial  form  a  concentrated  solution  or 
emulsion  of  aluminum  hydrate  which 
on  dilution  precipitates  almost  instan- 
taneously. The  solution  contains  from 
45  to  55  per  cent  as  much  actual  me- 
tallic aluminum  as  does  commercial  sul- 
phate of  alumina.  Ah  (804)3  .     18  H2O. 

The  makers,  the  Seydel  Chemical  Co., 
Jersey  City,  N.  J.,  explain  the  means 
by  which  this  highly  concentrated  solu- 
tion is  obtained  as  follows:  The 
aluminum  hydrate  is  peptized  by  in- 
finitely small  quantities  of  certain  or- 
ganic compounds  that  are  physiologic- 
ally harmless.  For  the  precipitation 
of  the  hydrate  in  the  floculant  state 
the  concentrated  coagulant  is  not  de- 
pendent upon  the  hydrogen-ion  concen- 
tration of  the  water.  The  water  does 
not  have  to  be  naturally  or  artificially 
alkaline  to  coagulate.  This  is  because 
the  peptizing  substances^  that  hold  up 
the  hydrate  exist  in  a  certain  tension 
that  is  proportional  to  the  volume  of 
the  solution  rather  than  to  the  alum- 
inum hydrate,  which  is  their  substrate. 
So,  although  the  hydrate  bears  a  defi- 
nite ratio  to  its  peptizing  substances, 
when  the  colloidal  coagulant  is  diluted 
the  ratio  of  the  volume  of  water  to  the 
peptizing  substances  is  changed  and 
for  certain  chemical  reasons  the  pep- 
tizing substances  no  longer  hold  up 
the  hydrate  and  it  precipitates  with 
subsequent  clarification  of  the  solution. 

Since  the  colloidal  coagulant  is  al- 
most neutral  in  its  reaction  the  nat- 
ural alkalinity  of  the  water  is  pre- 
served and  the  corrosion  of  pipes  due 


to  the  hydrogen-ion  of  carbonic  acid  is 
therefore  less. 

No  precautions  are  needed  in 
handling  the  solution  as  it  is  far  less 
corrosive  than  a  sulphate  of  alumina 
solution.  It  may  be  shipped  in  tank 
cars  and  iron  drums  and  can  be  ap- 
plied through  the  ordinary  solution 
dosing  apparatus. 


Concrete  Buggy  With 

Pneumatic  Tires 

The  A.  J.  Penote  Co.,  Cleveland,  Ohio, 
underground  conduit  and  cable  contrac- 
tors, has  equipped  its  concrete  buggies 
with  pneumatic  tires,  finding  this 
scheme    of    great    benefit    in    wheeling 


concrete  over  rough  streets,  thus  avoid- 
ing separation  of  coarse  aggregate  from 
the  rest  of  the  mix.  It  also  allows  the 
buggies  to  be  handled  much  more 
easily. 


'''^       Out-of-the-Ordinary 
Trade  Publications 

Conveyors  and  Loaders — The  George 
Haiss  Manufacturing  Co.,  Inc.,  New 
York  City,  has  issued  a  24-p.  booklet 
describing  its  belt  conveyors,  bag  load- 
ers, and  wagon  loaders.  Aside  from 
presenting  the  usual  manufacturers' 
data  concerning  mechanical  equipment, 
the  booklet  is  enhanced  by  compara- 
tive costs  of  loading  sand,  gravel,  and 
crushed  rock  by  handloading  and  by 
the  Haiss-loading  methods,  and  by  full 
specifications  of  each  type  of  machine 
described.  The  contractor  who  is  look- 
ing for  such  equipment  should  have 
little  difficulty  in  being  able  to  select 
by  reading  over  this  Haiss  booklet  the 
particular  equipment  which  will  fit  his 
specific  needs. 

Steel  Sash — Full  specifications,  phys- 
ical descriptions,  details  of  erection 
and  photographs  of  many  installations 
of  steel  sash  in  various  tj^ies  of  build- 
ings make  up  a  70-p.  booklet  just  is- 
sued by  David  Lupton's  Sons  Co.,  Phil- 
adelphia, Pa.  Though  most  of  the  ma- 
terial in  this  booklet  is  a  condensation 
of  previous  trade  catalogs  issued  by 
the  company  on  the  installation  of  Lup- 
ton  counterbalanced  and  pivoted  sashes, 
a  new  feature  is  a  chapter  describ- 
ing the  use  of  steel  windows  for  apart- 
ments and  residences.  This  chapter 
explains  the  advantages  in  using  steel 
sash  for  such  construction;  and  wall 
and  erection  details  together  with 
standard  dimensions  for  projected  win- 
dows make  the  publication  a  valuable 
addition  to  trade  literature. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Cement  Shipments  Heavier 
Than  Production 

High   Fuel   Prices  and   Uncertain   Coal 
Shipments  Seriously  Affect  Indus- 
try at  Peak  of  Season 

Large  cement  manufacturers  gener- 
ally agree  that  uncertain  coal  ship- 
ments and  high  coal  prices,  both  jirow- 
inji  worse,  have  brought  on  a  serious 
situation  in  the  industry.  In  the  Le- 
high Valley,  for  example,  what  coal 
there  is  costs  $8  per  ton  at  the  mines, 
and  the  cement  companies  have  only 
two  or  three  weeks'  supply.  Some  of 
the  plants  are  running  light;  others 
are  shut  down.  The  situation  is  no 
better  in  the  Middle  West.  In  the 
Northwest  it  is  reported  that  there  is 
no  coal. 

The  pressure  is  increased  by  the  fact 
that  June,  July  and  August  are  the  peak 
months  in  the  cement  industry.  Ordi- 
narily shipments  then  are  12  to  13  per 
cent  of  the  annual  total,  as  compared 
with  3  or  4  per  cent  in  the  winter 
and  a  monthly  average  of  8.^  per  cent. 
The  Geological  Survey  shows  shipment 
and  production  in  barrels  in  the  sum- 
mer months  as  follows: 


1922 


Shipment        Production 


40,069.000       3J,978,000 
DifTorpncn 6,091,000  bbl. 

At  the  same  time  it  is  gratifying  to 
note  that  July  stocks,  10,718,000  bbl., 
were  only  432,000  bbl.  under  those  of 
a  year  ago.  It  must  be  borne  in  mind, 
however,  that  even  if  the  coal  strike 
■were  settled  tomorrow,  there  would  re- 
main the  danger  of  a  car  shortage. 


July  exports  were  96,263  bbl.,  or 
3,805  under  June,  while  the  total  fn- 
the  last  three  months  was  271,743  bb.. 
June  imports  wore  14,179  bbl.  as  com- 
pared with  2,521  in  May;  July  figures 
are  not  yet  available.  Ten  barge  loads 
arrived  recently  from  Canada  by  way 
of  the  Welland  Canal.  Swedish  cement 
is  being  shipped  to  a  project  in  North 
Carolina.  The  domestic  market,  how- 
ever, is  handling  the  great  bulk  of  the 
der.-.c"r,d,  as  usual. 

Price  changes  at  mills  have  been 
fewer,  owing  to  the  tendency  on  the 
part  of  manufacturers  not  to  book  or- 
ders for  deliveries  prior  to  Nov.  1. 
Current  mill  quota-ions  per  bbl.  in  car- 
load lots,  without  :iags,  to  contractors. 


with   dates    of   last   price    changes    are 
shown  in  the  following  table: 

nuffincton.  Ind          $1   80  JuV  <> 

Univers.al,  Pa,  I    85  .luly  6 

Stocltnn.  Minn       ,  1    95  Aug.  I 

Kordnick,  Va 2    10  Aug.  I 

Milcl.cll,  Ind 1   95  Apr.  6 

LaSallclll 

lola.Kan 195  Apr.  5 

Mason  City,  la 2  05  Aug  I 

Hudson,  N.Y 2   10  Aug.  I 

Leeds,  Ala 195  Aug.  1 

Hannibal,  Mo 1    95  Aug.  I 

Lehigh  Valley  Dist 2   00  Aug.  I 

Kingsport,  Tenn I    95  .Ian.  5 

Richard  City.  Tcnn 1.95  Jan.  5 

In  addition  to  the  coal  strike,  the 
railroad  strike  has  a  direct  effect  on 
the  cement  supply.  The  equivalent  of 
377,000  box  cars  of  50-ton  capacity  each 
were   required   to   haul   last   year's   ce- 


May 12.749,000        11,176,000 

Jun« 13,470,000       11,245,000 

July 13,850,000       11,557,000 


Wholesale  Index  Numbers  and 
Commodity  Prices 

Even  if  it  weie  not  generally  known 
that  the  price  tendency  is  upward,  this 
list  of  index  numbers,  compiled  by  D.  L. 
Bissell,  San  Diego,  Calif.,  would  clearly 
establish  the  fact.  Of  the  ten  num- 
bers seven  have  advanced  since  June, 
while  dairy  products  did  not  change. 
The  rise  in  farm  products  was  slight, 
while  prices  of  citrus  and  deciduous 
fruits  declined  from  five  to  seven  points 
since  June.  In  foods,  the  greatest  ad- 
vance was  in  provisions;  meats  rose 
only  one  point. 

Construction  materials  stand  at  172 
in  July  against  166  in  June.  It  is  in- 
teresting to  note  that  the  E.  N.-R.  Con- 


INDEX  NUMBERS  OF  WHOLESALE  PRICES  (COMPILED  BY  D.  L.  EISSELL) 

1922  Jan.  Feb.  March  .\pril  M.ay  June  July 

Farm  products.    . .  116  123  126  132  128  125  126 

Crops 127  131  131  141  134  129  128 

Live-stock 100  112  118  116  116  118  122 

Orchard  products  143  154  162  151  160  170  165 

Citrus 77  94  104  100  111  107  100 

Deciduous 216  216  217  205  202  215  211 

Food        121  125  126  131  132  137  140 

ProN-isions...  132  136  143  150  151  157  164 

Dairy 128  127  112  113  114  117  117 

.Meats 99  104  107  111  120  126  127 

Textiles  and  leather  163  166  169  177  182  191  193 

Fuel  and  metals  147  143  144  146  150  153  155 

Materials  of  const ructin  1 58  162  166  159  162  166  172 

All  commodities 134  138  140  144  145  148  151 

Raw  materials  118  124  126  132  137  137  138 

Manufactured  products.  155  156  158  160  155  160  164 


ment  output  to  the  consumer,  and  if  the 
strike  ties  up  transportation  it  will  be 
impossible  to  get  the  cement  shipped 
to  the  points  where  it  is  needed.  In- 
cidentally, the  textile  strike,  if  it  ties 
up  the  production  of  the  textile  mills, 
would  have  a  serious  effect  on  the  ce- 
ment industry,  as  thirty  million  new 
cloth  sacks  are  needed  every  year  by 
the  cement  mills.  These  sacks  require 
an  immense  amount  of  cloth — a  strip 
30  inches  wide  and  over  17,000  miles 
long — and  if  the  mills  were  unable  to 
supply  the  cloth  for  sacks  it  would  be  a 
difficult  matter  to  handle  the  cement 
orders. 


Bad  Order  Cars  Increase 
17,496  in  Two  Weeks 

Car  loadings  as  reported  by  the 
American  Railway  Association  for  the 
week  ending  July  29,  totaled  8.59,733 
cars,  an  increase  of  1,391  over  the 
previous  week  and  64,301  above  the 
total  for  the  corresponding  week  in 
1921. 

Coal  loadings  totaled  76,374  cars,  an 
increase  of  314  over  the  preceding  week, 

Tdle  freight  cars  for  the  week  ending 
July  23  totaled  387,322,  a  decrease  of 
29,707  cars  in  a  week.  Of  these,  203,322 
were  freight  cars  in  good  repair  and 
in  excess  of  current  freight  require- 
ments. Bad  order  cars  totaled  184,000 
in  excess  of  the  normal  number  unfit 
for  service  and  idle  because  of  business 
conditions. 

Of  2,258,267  cars  on  lines,  342,079 
were  in  need  of  repairs  during  the  week 
of  July  15,  as  against  324,583  for  the 
week  ending  July  1,  an  increase  of 
17,496. 


struction  Cost  Index  was  167  in  June, 
170  in  July,  and  is  173  at  present. 

The  all-commodities  index  has  risen 
steadily  since  January,  the  total  rise 
being  17  points  or  13  per  cent. 

Average  wholesale  cash  prices  of 
fifty-four  com  nodities,  in  the  principal 
markets  of  the  country,  show  twenty- 
seven  advances  and  16  declines,  with 
eleven  remaining  unchanged  during 
July.  Prices  rose  perceptibly  in  cot- 
ton, vegetables,  sugar,  fresh  beef,  calf- 
skin leather  and  bituminous  coal  and 
dropped  on  flour,  silk,  wool,  petroleum 
and  gasoline.  Nearly  all  metals  ad- 
vanced with  the  exception  of  lead; 
cement  was  the  only  building  material 
to  show  an  average  decline.  Dry  goods, 
dairy  products,  anthracite  coal  and  steel 
billets    remained    fairly   stable. 

Bids  Wanted  on  Big:  .lobs 

Among  the  projects  on  which  bids  are 
either  asked  or  will  soon  be  called  for, 
in  Construction  News,  pp.  83  to  96,  are 
the  following: 

A  medical  school  at  Cleveland,  Ohio, 
for  Western  Reserve  University, 
$2,,500,000. 

A  dam  at  Lake  Kenegami  for  the 
Provincial  Government  of  Quebec,  Can- 
ada, $1,800,000. 

A  reinforced-concrete  and  steel  ware- 
house at  Long  Island  City,  N.  Y., 
for  J.  Butler,  Inc.,  New  York  City, 
$1,750,000. 

A  clubhouse  at  Milwaukee,  Wis.,  for 
Milwaukee   Elks'   Lodge,   $1,200,000, 


Bond  market  dull;  few  offerings,  in 
consequence  of  smaller  demand  at  this 
season.  See  table  of  representative 
public  bond  sales,  this  issue. 


August  17,  1922 


Representative  Recent  Public 
Bond  Sales 

Long  term  municipal  bond  sales  dur- 
ing Julv  totaled  $91,839,171  as  against 
$116,672,630  in  June  and  $104,584,124 
for  July,  1921,  according  to  records 
kept  by  the  Commercial  and  Financial 
Chronicle. 
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$21,150,000  in  New  York  City  corporate 
stock  notes. 

The  trend  of  forty  listed  bond  issues, 
published  by  the  Amialist,  shows  the 
average  price  at  18.5  points  below  par 
durmg  the  last  week  in  July  as  against 
30  below  for  the  corresponding  period 
m  1921  and  32  below  in  August,  1920" 


1920  1924  -^ 

S^  ^  ^  P"     '^  ^  ^  *gL  *^  Jgy  Jgjy    Agt  Stgt   Oct    Nor    D«    Jan   Frt    Mmt    aJ?' 


tij'  Jane   July    Kag 


AVERAGE  OF  40  LISTED  BOND  ISSUES-(TAe  Annalist) 


Among  the  more  important  issues 
were:  Philadelphia,  $6,000,000  4s  at  par; 
Chicago  Sanitary  Dist.,  $3,000,000  4s 
at  97.195,  a  basis  of  about  4.36  per  cent; 
Alabama,  $2,000,000  4Js  at  100.125; 
Cleveland  City  School  Dist.,  $3,000,000 
4Js  at  100.08,  a  basis  of  about  4.49 
per  cent;  Essex  County,  N.  J.,  $2,241,250 
4}s  at  100.04  a  basis  of  about  4.24  per 
cent. 

Short-term  securities  issued  during 
July     totaled      $25,605,000,      including 


The  price  movement  of  bonds  other 
than  public  is  well  shown  by  the  An- 
nalist curve  which  averages  twenty- 
five  railway  bonds,  eight  industrials, 
four  street  railways,  two  public  util- 
ities and  one  municipal.  It  will  be 
seen  that  the  rise  has  been  fairly 
steady  since  June,  1921.  Just  at  pres- 
ent the  curve  appears  to  be  flattening, 
which  is  to  be  expected  under  the  condi- 
tions created  by  the  two  great  strikes. 
Of     the     thirty-nine     representative 


issues  shown  in  the  accompanying  table 
five  sold  at  par,  thirty-two  above  and 
two  below  par;  the  yields  ranging  from 
4.13  to  5.80  per  cent.  The  rates  varied 
from  4^  to  6  per  cent.  All  those  draw- 
ing 6  per  cent  were  in  the  Southern 
and  Western  states  excepting  one,  in 
Michigan;  the  5s  and  5is  were  mostly 
located  in  the  Middle  West;  the  Us  and 
4is  in  New  England  and  the  Middle 
Atlantic  states  and  the  single  4|  in 
Massachusetts. 


Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  83  to  96,  are  the  following 
large  projects: 

Forty-eight  miles  of  railroad  from 
Ellinor  to  Eldorado  for  Atchison,  Topeka 
&  Santa  Fe  R.R.,  to  Bates  and  Rog- 
ers, Old  Colony  BIdg.,  Chicago,  111., 
$3,000,000. 

A  hotel  at  Syracuse,  N.  Y.,  to  Amster- 
dam Building  Co.,  138  East  44th  St., 
New  York   City,  $2,500,000. 

A  hotel  at  St.  Paul,  Minn.,  to  Smith 
and  Vandanaker,  501  Exchange  Bank 
Building,    $1,600,000. 

An  oflice  building  at  San  Francisco, 
Cal.,  to  P.  A.  Palmer,  Monadnock  Bide., 
$1,500,000. 

A  water  filtration  plant  at  Oklahoma 
City,  Okla.,  to  Tibbens  and  Pleasant, 
202   Daniels   Bldg.,   Tulsa,  $282,700. 


REPRESE.\T.\TIVE  BOND  S.\LES  OF  JULV  A.\D  AUGUST,  1922 


State  Purpose 

Alabama Road 

Highway 
Briflge 

County 

Allen.  Ind Road 

Armstrong,  Pa Road 

Barry.  Mich Road 

Clarlc.  Ind Highway  improvement 

Cooper.  Mo.  .      Road 

Consolidated     Irrigation  ] 

Dist.,    Frsisno,    Tulare  }      Ditch 
and  Kings  Co-.  Cal        | 
Cuyahnfa,  Ohio. .  ."ewer  and  water  impVment 

Road 

Road 

Road 

Road 

Bridge 

Road 

Road 


Rate 
Per 
.Amount     Maturity  Cent   Basis 
$2,000,000      4-5        


Sold  For  Dated  Purchased  By 

100.125     July,     I,  IQ22     Barr  Bros.  &  Co.  of  New  York. 


72,000     l<)23-32     4-J 
800,000     l')25-42     4} 


35,000 

17,000      1923-32 

125,000      1924-42 


4.49 

4:8i 


100.034 

100 

102.18 

100.91 

103.15 


July  15,  1922 

Aug.  I,  1922 

July  22,  1922 

Julv  12,  1922 

Aug.  1,  1922 


Lincoln  National  Bank,  Frrt  Wayne,  Ind 
M.  M.  Freeman  &  Co.,  Philadelphia. 
Detroit  Trust  Co.  and  Stacy  &  Braun. 
Thos.  D.  Sheerin  &  Co.,  Indianapolis. 
The  Liberty  Trust  Co.  of  St.  Louis. 


850,000     l?24-33     SJ       5.28       101.25       July      I,  1922 


1924-36 
1923-31 
1923-31 
1932 
1923-32 


1932-51 
1931 

1926-50 

1923-32 


1924-35  5 

1924-29  5 

1942  6 

1925-52  6 


1923-32 

1937 
1924-62 

1932 

1937 

1932-37 

1036-43 

19  37-44 

1926-41 

1957 

1952 

1932 

1923-32 

1923-46 
1937-52 
1924-28 

1932 
1926-35 
1927-36 
1929-34 

1923-3i 


H 
6 

6 

4i 

4! 

4! 

5 

5 

6 

I' 

4.6 
5 


4.82 
4.85 
4.85 


4    13 
4.70 


4.79 
4  54 


91,000 

50,181 

...,„„  18,978 

Huron,  Mich Road  18,000 

La  Porte.  Ind                             Road  34,200 

Montgomery,  Ohio Bridge  18,000 

Orange,  N.  Y Road  200,000 

St.  Louis,  Minn Road  2,000,000 

San    Gabriel   Co.    Water  \       ,    •      ,.  ,,„  „„„ 

Dist.,  Cal.                           f      Irrigation  220,000 

Shelby.  Iiid..                            Highway  improvement  21,160 

Township 

East  Pennsboro,  Pa Road  35,000     1925-40     5 

Miificipality 

Andover.  Mass Highway  100,000      1923-27     4*        4,16 

Belmont.Mass City  improvements  111,000     1923-37     4}       4  20 

Bexley,  Ohio City  improvement  64,831      1923-31      5|        5.27 

Clyde,  N.  Y Street  improvement /       36, 000 

_     ^  I       12.000 

Condon,  Ore Water 90,000 

Forest  City,  N.  C (  ^ater  50,000 

r-    J     ■      „T  ,r                   1  Sewer  15,000 

Fredoriia,  NY Street  improvement  42,000 

Granada,  Col Water  22,000 

Hoboken,  N.  J School  1,170,000 

Hudson,  N.  Y Sewage  disposal  1  2.400 

Lapeer,  Mich Paving  1  5,000 

Mesd,  Col Water  16,000 

Monroe.  Mich                     I  Water  200.000 

•           \  Sewer  100,000 

Mount  Ivisco,  N.  Y Sewer  32,000 

M          ^  XT         „               '  Schools  300,000 

Newport  News.  Va ;  Streets  150,000 

^       .„      ^^.  [  Equipment 100,000 

Orrville,  Ohio Street  improvement  47.000 

Peru,  Ind..  Electric  light  plant 70,000 

Saranac  Lake,  N.  Y City  improvements  65,000 

o„    .   „     .        ,,.                   (  Waterworks  100,000 

Sauk  Center,  Mmn I  Storm  sewer  2.500 

I  Electric  light  10.000 

Seneca  Falls  NY             ^  Street  improvement  43,000 

s;     .     „,,,.,'     ■ I  Pa\nng  10,000 

Spnngfield,  Mmn Waterworks  22,000 

Tahoka,  Ten Paving  30,000 

I  pper  Arlington,  Ohio Street  improvement  1 00,800 


101    189 
100  67 
100.669 
101 
100 

101,453 
104   91 
102.07 
97.36 
101.02 


.luly  I, 

July  I, 

Julv  I, 

July  I, 

Julv  22, 

JulV  1, 

Sept.  I. 

Jan.  I, 


1922  1 
1922  I 
1922  I 
1922 
1922 
1922 
1922 
1921 


Bank  of  Italy  and  E 
San  Francisco. 


H.  Rollins  &  Sons. 
Guardian  Savings  &  Trust  Co.  of  Cleveland 


R.  L.  Hubbard  &  Co  ,  Caseville,  Mich. 
A.  P.  Andrews,  Jr.,  &  Son.,  La  Porte.  Ind. 
Otis  &  Co.  of  Cincinnati. 
Barr  Bros.  &  Co.,  New  York. 
Wm,  R.  Compton  Co.  and  others. 
/  Banks,  Huntley  &  Co.  and  Freeman,  Smith 
I       and  Camp  Co. 
July    15,1922     J.  F.  Wild  &  Co,  State  Bank  of  Indianapolis 


104  012     ,luly      1,1922     E.  H.  Rollins  &  Sons  of  Philadelphia. 


100  95 
100,691 

101  044 

101  55 
100  25 
100   50 


.\ue, 
June 
April 

Sept. 
.■\ug. 
Aug. 


1922 
1922 
1922 

1922  1 
1922  I 
1922 


5.80   102.  15   July   1,  1922 


4.625 


4  58 
4.64 


4  44 
4.97 


5.20 


100.59 
97 
100 

100 

103  91 

101  07 

102  605 
102  f.05 

100  599 

101  66 
101.33 

102  50 
101  14 
101  257 
100.17 

104  325 

103  12 
100  70 
100  565 


Sept 
Aug. 
Aug. 

Aug. 

.•\UE. 

Julv 
July 
July 
Aug. 
Aug. 
.•Vug. 
.\ug. 
Aug, 


I,  1922 

I,  1922 

15,  1922 

1,  1922 
I,  1922 
I,  1922 
I,  1922  1 
1,  1922  I 
1,  1922 
I,  1922 
I.  1922 
1,  1922 
I.  1922 


WTiite,  Weld  &  Co. 
R.  M.  Grant  &  Co..  Boston. 
Citizens     Trust     and     Savings     Bank     of 
Columbus. 

1  Geo  B.  Gibbons  &  Co..  N.  Y.  C, 

Clark.    Kendall   &   Co.    and   the    Western 

Bond  &  Mortgage  Co. 
Farmers'  Bank  &  Trust  Co.  of  Forest  City. 

Barr  Bros,  of  New  York. 
.Tames  H    Cuusey  &  Co.  of  Den\-er. 
Ki.ssel,  Kinnicutt  &  Co..  B.  J.  Van  Ingen  & 

Co.  and  Eldredge  &  Co. 
Hudson  City  Savings  Institution. 
Bolg<-r,  Musiier  &  Willarnnn  of  Chicago. 
Ilanki-rs'  Trust  Co.  of  Denve.". 


Aug. 
July 
June 
Julv 
July 


1,  1922 
1,  1922 
15,  1922 
I.  1922 
I.  1922  1 


Benj.  Dansard  &  Co.  of  Detroit. 

Farson.  Son  &  Co..  New  York. 

Geo.  B.  Gibbons  &  Co..  New  York. 

H.  M.  Grant  &  Co..  New  York. 

H.  M.  Grant  &  Co..  New  York. 

Title  Guarantee  &  Trust  Co.  of  Cincinnati. 

Klctcher-.American   Co.    of   Indianapolis. 

John  B.  Tha.ver  of  New  York. 

Lane.  Piper  &  Jaffray.  Inc.,  of  St.  Paul. 

First   National  Bank  of  Sauk   Center. 

First  National  Bank  of  Sauk  Center. 

Wni.  R.  Compton  Co.  of  New  York. 


100.36 

100 

101.30 


July 
July 


I,  1922 


Kalman.  Wood  &  Co.  of  Minneapolia. 

Breg,  Garrett  &  Co..  Dallas. 

1.  1922     Citizens'    Trust     and    Savings    Bank    of 

Columbus. 
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Building  Strike  in  Chicago 
Not  "Settled" 

Recent  press  reports  have  been  so 
confusing  concerning  the  present  status 
of  the  building  controversy  in  Chicago 
that  the  executive  committee  of  the 
Citizens'  Committee  to  Enforce  the 
Landis  Award  has  sent  out  the  following 
statement  of  the  situation: 

"The  last  week  in  July  a  committee 
of  international  presidents  of  the  build- 
ing trades  came  to  Chicago,  and  after 
investigation  made  recommendation  to 
the  officers  of  the  American  Federation 
of  Labor  that  the  Building  Trades  Coun- 
cil of  Chicago  be  re-organized  to  include 


only  those  unions  that  are  willing  to 
accept  the  Landis  Award.  This  commit- 
tee apparently  proposes  that  all  'out- 
lawed' unions  that  accept  the  Landis 
Award  be  reinstated  by  the  Citizens' 
Committee  and  contractors'  associa- 
tions, and  thus  eventually  the  entire 
building  industry  be  turned  back  to 
union  control. 

"The  Citizens'  Committee  welcomes 
any  action  on  the  part  of  leaders  of 
union  labor  which  will  enable  workmen 
in  the  outlawed  trades  to  return  to  work 
in  Chicago.  However,  in  justice  to  the 
public,  whose  trustee  the  committee  is, 
the   committee   is   determined   to  carry 


on  until  permanent  fair  conditions  are 
established  in  the  building  industry  and 
not  allow  itself  to  be  maneuvered  into 
a  settlement  which  bids  fair  to  be  only 
temporary.  The  Citizens'  Committee 
has  no  confidence  that  the  American 
Federation  of  Labor  or  the  international 
presidents  could  control  these  outlaw 
unions  should  they  be  restored  to  power 
and  should  these  unions  again  desire 
to  break  their  contract.  Three  inter- 
national presidents  last  fall  came  to 
Chicago  to  persuade  their  locals  to  ac- 
cept the  Landis  Award  but  found  them- 
selves powerless  as  these  unions  refused 
to  change  their  position." 


Weekly  Construction  Market 

THIS      limited      price      lis't      is      publislnd  Jloreovtr.    only   the  chiL-t   cities   are   quoted,  complete     quotations     for     all     construction 

weekly    for    the    purpose    of    giving    cur-          Valuable    suggestions    on    costs    of    work  materials    and     for     the     important     cities, 

rent    prices    on    the    principal    construction  can    be    had    by    noting    actual    biddings    as  The    last    complete    list    will    be    found    in 

materials     and    of    noting    important    price  reported  in  our  Construction   News  section.  the    issue    of  August    3  ;    the    next,    on    Sep- 

changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries  tembcr   7. 

Minne-  San 

Steel  Products:                             New  York        Atlanta         Dallas           Chicago      apolis  Denver      Francisco  Seattle    Montreal 

Structural  shapes,  100  lb ?2.S3               ?3.65           )i4.0n       -fS2.80       ?2.9S  +S3.70  33   10               SS3.75       ?3.75 

Structural  rivets,  100  lb 3.60                 4.35             5.50         -f3.35         3.52i  4.80  4.25                  3.75         6.50 

ReinforcinKbars,5in.  up.lOOlb 2.73                 3.50             3.50          +2.70         2.85  -|-3.(.7^  2.55                  3.60         2.90 

Steel   pipe,   black,  21   to  6   in.   lap, 

discount +60%            61.15%        45%               S9|%     61.9-5%      46%       +46.6%  +.50%       30.00 

Cast-iron  pipe,  6  in.  and  over,  ton...       53.30         +49.00          51.50             45.20  +52.00  57.00  51.00           +53.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl +2.60              2.50             2.25            2. OS         2.39  2.85  2.71                 2.90        2.78 

Gravel,  ;  in.,  cu.yd 1.75               1.85               2.25              1.80         1.50  1.75  2.25             —1.00     "1..50 

Sand,  cu. yd 1.00               1.15              2.25              1.80          1.(0  0.75  1.50             —1.00         1.25 

Crushed  stone,  J  in.,  cu.yd 1.75              1.90             2.73             1.60        2. 25  3.50  2.25                3.00         2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 51.00@52.00      40.00          38.00            47.00       40.00  50.00  3100              23  00       50.00 

Lime,  finishing,  hydrated,  ton....  15. 80@16. 17      23.00           25  00             18.00       29.00  24.00  22  00               24.00       21.00 

Lime   common,  lump,  per  bbl....      2.75@3.14J      1.80             2.50               1.40         1.40  2.70  175                 2.80       11.00 

Commonbrick,  delivered,  1,000...         23.50             11.00           11.15              11.00       17^,18  12.00  15  00               14.00       16.00 
Hollow     building     tile,     4x12x12, 

perblock.... Not  used           .0776           .115              .0741       .086  .08  ....                 .11             .09 

Hollow    partition    tile     4x12x12, 

perblock 1112                 .0776          .115             .0657     ....  .08  .108                 .11         +.09 

Linseedoil.  raw,  5bbl.  lots,  gal...             .91                 .97             1.07          -.97         1.03  1.18  1.04                   .86       +1   12 
Common  Labor: 

Common  labor,  union,  hour 60               .35            80            50@.S5        .56}  .50@.60     

Commonlabor,  non-union,  hour 44®. 60  .30  .25  .72^        .35®. 50      .3S@.50  .47^®. SO         ....    +.30@.3S 

Explanation  of  Prices — Prices  are  to  con-  ment    on    cars.      Gravel    and    crushed    stone  minal.     Common  lump  lime  per  180-lb.  net. 

tractors   in   carload    lots  unless  other   quan-  quoted    at    pit.      We    quote    on    Ijrown    lime  Lumber   prices   are   to    dealers    in    \Tirds   at 

tics    are    specified.      Increases    or    decreases  per    ISO-lb.    net;    white    is    $1.70    for    Kelly  San  Francisco,  for  No.  1  fir  common. 

from   previous   quotations   are   indicated   by  Island  -.ind   $1.55   for  Sheboygan.     Common  Seattle   quotes   on    Douglas  fir   instead  of 

+  .,9'"    -.signs.      For    steel    pipe,    the    pre-  labor  not  organized.                             ,       ,       .  pine.      Lump   finishing   lime  "per   180-lb.   net. 

vailmg    discount    from    list    price    is    given:           Denver    quotes    on     fir    instead    of    pine.  Hollow    building    tile    delivered.      Hydratcd 

45-5%    means  a   discount  of   45   and    5   per  Cement    "on    tracks":    gravel    and    sand    at  ijme    in     paper    sacks.       Sand    and    CTavel 

cent.     Charge  Is  15c.  per  100  lb.  for  cutting  pit;   stone  on  cars;   lime,   brick,   hollow  tile  g^j    bunkers 

reinforced   steel   into    2-ft    lengths   or   over,  and   lumber  on  job.     Tile  price  is  at  ware-  ,»,'        .            T^        i<:.>«j* 

New  York  quotations  delivered,  except  house.  Linseed  oil.  delivered,  in  wooden  Montreal  quotes  on  Uougias  nr  instead  01 
sand,  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  Pine.  bancU  stone,  gravel  and  lump  lime 
dock;  common  lump  lime,  in  280-lb.  bbl.  Atlanta  quotes  sand,  stone  and  gravel  Pf""  ton.  Cement,  lime  and  tile  arc  de- 
net,  and  hydrated  lime  f.o.b.  cars;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  livered;  saiid,  gr.avel  and  stone  on  sid- 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.  net.  '"K  :  '^rick  f.o.b  plant  ;  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate,  8Hc.  ;  nallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
pick  and  shovel  men,  60c.  per  hr.  cement,    cast-iron    pipe    and    crushed    stone  price    is   in   Canadian   funds    (the  t.,anaaian 

CliicaEo    ciuotes    hydmted    lime    in    50-lb.  f.o  b.    cars,    other   materials    delivered.  dollar   stands    at    99A3   cent.s_     Bag    ch-YKe 

bags;    common    lump    lime    per    180-lb.    net.          San    Francisco    quotes    on    Heath    tile.    51  is   SOe.    per   bbl.      piscount   of   IOC   per   dpi. 

Lumber  delivered  on  Job.  x    8    x    11  J.       Prices    are    all    f.o.b.    ware-  for   payment    within    20    days   from   date    of 

Minneapolis  quotes  on  fir  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  It.  net;  ijt-ln.. 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to  railway   depot   at   any   ter-  $30;  6-in.,   $110. 

Changes  Since  Last  Week 

Recent  mill  rise  in  price  of  structural  week.     Price  of  steel  shapes  and  rein-  ton  on  6-in.  c.-i.  pipe,  in  Minneapolis, 

steel,    consequent    to   curtailed    produc-  forcing  bars,  f.o.b.  Pittsburgh,  nearing  Linseed  oil  (raw)  down  4c.  in  Chicago 

tion     caused     by     fuel     shortage,     re-  minimum  of  $1.80  per  100  lb.     Quota-  but  advanced  8c.  per  gallon  (5  bbl.  lots) 

fleeted  in  higher  quotation.s  in  Chicago  tion  of  $1.70  fast  disappearing,  except  in  Montreal. 

and  Denver  warehouses.  Shapes  quoted  on  orders  for  shipment  during  last  Common  labor  rates,  in  Montreal, 
in  Chicago  at  $2.80  as  against  $2.68;  quarter.  Steel  pipe  discounts  reduced  quoted  at  30c.@35c.  as  against  2.5c.@ 
structural  rivets  at  $3.3.5  advanced  from  1  point  in  New  York  warehouses,  2.5  30c.  per  hr.,  one  week  ago.  Common 
$3.25,  and  reinforcing  bars  at  $2.70  as  points  in  San  Francisco  and  3  in  Seattle,  labor  rate  for  the  whole  United  States 
compared  virith  $2.60'  per  100  lb.,  one  effective  Aug.  8.  Cast-iron  pipe  also  remains  at  approximately  44c.  per  hr., 
week  ago.  Denver  quotes  $3.70  on  following  general  upward  trend  in  iron  with  an  average  of  31c.  per  hr.  fo.-  corn- 
shapes  as  against  $3.60  and  bars  at  and  steel  prices.  Advance  of  50c.  in  mon  labor  on  Federal  Aid  road  projects 
$3.67J    as   compared   with   $3.57i,   last  Seattle,   $1   in   Atlanta   and   $1.50   per  throughout  the  country. 
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The  Mis-Step 

It  is  easy,  if  one  agrees  with  our  comment  on  the 
President's  cures  for  transportation  strikes,  to  explain 
why  the  shopmen's  dispute  has  dragged  on  so  long.  The 
President  has  condemned  his  own  action.  He  declares 
that  the  Railroad  Labor  Board's  decisions  must  be  made 
enforceable.  Yet  he  failed  to  put  his  great  moral  influ- 
ence back  of  the  board  when  the  strike  began.  He 
actually  proposed  a  settlement  that  went  contrary  to 
the  board's  views  on  seniority.  Once  he  weakened  his 
influence  was  gone.  Both  sides  have  rejected  his  over- 
tures. His  course  should  have  been  to  support  the 
board  solidly.  He  could  have  aroused  the  country  as  it 
was  at  the  threatened  tie-up  last  year.  The  strike 
would  have  faded.  The  seniority  issue — the  present 
barrier  to  peace — would  not  have  been  resurrected. 

Truth,  the  Tortoise 

TRUTH,  we  are  often  told,  is  stranger  than  fiction. 
Unfortunately,  this  aphorism,  like  so  many  of  its 
kind,  is  subject  to  many  reservations.  Some  truth,  we 
may  say,  is  stranger  than  some  fiction;  but  as  a  rule 
drab  fact  must  yield  to  the  more  stimulating  product 
of  imagination.  This  observation  is  prompted  by  Mr. 
Ridgway's  review  in  this  issue  of  the  recent  accidents 
in  the  New  York  subways.  Many  of  our  readers  in 
New  York  and  elsewhere  have  learned  through  the  daily 
press  of  happenings  that  seemed  to  be  of  most  serious 
import  and  consequence,  but  relatively  few  have  seen 
the  later  accounts  announcing  the  facts  as  disclosed  by 
investigation.  The  facts  received  nowhere  near  the 
prominence  accorded  to  the  earlier  sensational  and 
imaginative  accounts.  Truth  was  neither  so  strange 
nor  so  startling  as  fiction  and  suffered  the  consequences. 
And  in  addition  to  being  commonplace,  truth  often 
labors  under  the  handicap  of  arriving  so  late  that  every- 
one has  lost  interest  in  its  subject. 

Wise  City  Mapping 

MAKING  city  maps  for  either  special  or  general  uses 
often  requires  actual  field  work,  despite  the  fact 
that  the  necessary  data  have  been  previously  secured, 
though  for  other  purposes.  Uncertainty  as  to  exact 
boundary  courses,  monument  positions  or  important 
topographic  features  may  require  a  trip  to  the  field 
for  every  new  map  prepared,  unless  definite  record  and 
use  are  made  of  all  survey  data  acquired.  Then,  in 
changes  in  city  engineering  personnel  important  records 
may  be  mislaid  or  lost,  and  the  loss  of  one  may  mean 
extensive  resurveying.  Again,  an  engineer  stepping 
into  a  municipal  position  is  often  apt  to  view  the  work 
of  his  predecessor  as  more  or  less  unreliable  unless  he 
have  convincing  proof  to  the  contrary.  Resurveys 
should  be  unnecessary  except  under  unusual  conditions. 
Needless  duplication  of  effort  in  map  production  indi- 


cates weakness  in  office  administration.  Such  processes 
are  costly,  and  they  abet  an  inclination  to  question  the 
general  surveying  accuracy.  How  to  adapt  original 
information  to  any  desired  use,  whether  general  or 
special,  and  how  to  produce  maps  with  the  least  dupli- 
cation in  drafting  detail  is  told  on  page  312  of  this 
issue.  Mr.  Gotten  describes  a  procedure  that  is  well 
worth  following. 

Another  Activated-Sludge  Advance 

CONFIDENCE  in  the  activated-sludge  process  of 
sewage  treatment,  already  strong  in  many  quar- 
ters, will  be  materially  increased  by  the  report  of 
Messrs.  Eddy,  Fuller,  and  Hatton  recommending  a 
plant  of  that  type  for  the  North  Side  of  the  Sanitary 
District  of  Ghicago,  and  by  the  adoption  of  the  recom- 
mendations by  the  district  trustees  (see  p.  324).  Works 
of  the  same  type  are  already  being  constructed  at 
Chicago,  but  they  are  relatively  small.  The  estimates 
for  the  North  Side  plant  are  based  on  a  maximum 
daily  flow  of  263  m.g.d.  in  1930.  The  Milwaukee 
plant — many  times  the  largest  of  any  activated-sludge 
works  yet  put  under  construction,  or  even  projected 
before  the  Chicago  North  Side  works — is  based  on 
a  maximum  flow  of  165.5  m.g.d.  in  1930  and  231  m.g.d. 
in  1950.  The  population  of  Milwaukee  in  1920  was 
457,000.  We  have,  then,  one  activated-sludge  plant 
well  under  way  to  serve  more  than  a  half  million  people 
and  another  one,  to  serve  well  towards  a  million  popu- 
lation. Besides  these,  activated-sludge  works  for 
Indianapolis  (1920  population,  314,194)  are  well  on 
towards  completion.  The  10-  and  5-m.g.d.  plants  of 
Houston  have  been  in  operation  for  several  years,  as 
have  a  few  other  and  smaller  ones  in  the  United  States, 
Canada  and  England.  If  there  are  sceptics  as  to  the 
activated-sludge  process  being  worthy  of  consideration 
with  other  methods  wherever  a  considerable  degree  of 
sewage  treatment  is  required,  their  doubts  should  be 
removed  by  the  Chicago  report  and  its  adoption  and  by 
the  other  facts  just  outlined. 

Sludge  Dewatering  in  Abeyance 

ALTHOUGH  the  experts  called  in  by  the  Chicago 
t  Sanitary  District  did  not  hesitate  to  recommend 
the  activated-sludge  process  they  did  not  feel  that  the 
time  had  come  to  install  a  sludge-dewatering  plant  for 
the  recovery  of  the  fertilizing  value.  As  to  this,  it 
should  be  noted,  first  of  all,  that  there  are  local  reasons 
for  postponement  of  sludge-dewatering  on  so  large  a 
scale  at  Chicago.  The  Sanitary  District  expects  to  test 
dewatering  at  one  or  both  of  the  two  activated-sludge 
works  it  now  has  under  construction.  Moreover,  the 
sludge  from  the  larger  North  Side  works  is  to  be  forced 
to  lagoons  on  land  owned  by  the  district,  suitably  located 
to  serve  as  a  site  for  a  central  dewatering  plant  for 
several  works.    It  should  also  be  noted  that  the  experts' 
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report  was  made  last  February  and  adopted  by  the 
district  trustees  in  May,  before  the  conclusions  of  the 
more  recent  of  the  sludge  dewatering  tests  at  Houston, 
Tex.,  were  announced  (see  Engineering  Neiox-Rerord, 
July  27,  1922,  p.  132).  When  details  of  the  later  Hous- 
ton dewatering  results  are  available,  and  can  be  con- 
sidered in  the  light  of  working  results  from  the  plants 
now  being  built  for  Milwaukee,  Indianapolis  and  Chi- 
cago, we  may  at  least  hope  that  the  dewatering  of 
sludge  from  activated-sludge  plants  will  have  been 
placed  on  a  stable  basis,  both  mechanically  and  finan- 
cially. By  then  the  fertilizer  market  may  be  on  a  more 
certain  basis,  both  for  sewage  sludge  and  garbage  tank- 
age, than  it  has  been  of  late. 

Sewage  Treatment  Extending 

BROADER  aspects  of  the  adoption  at  Chicago  of  a 
sewage-works  scheme  for  the  North  Side  desei-ve 
notice.  The  Chicago  Sanitary  District  is  now  well 
committed  to  a  change  from  sewage  disposal  by  diver- 
sion and  dilution.  This  means  sewage  treatment  to  a 
relatively  high  degree  for  some  three  million  people, 
whereas  heretofore  Baltimore,  with  its  population  of 
734,000  in  1920,  has  been  the  sole  example  of  a  large 
American  city  that  was  treating  its  sewage.  With 
Baltimore,  Milwaukee,  Indianapolis,  and  now  the  Chi- 
cago Sanitary  District,  which  embraces  the  second  city 
of  the  country,  treating  or  committed  to  the  treatment 
of  their  sewage,  other  large  cities  may  be  expected  to 
follow,  each  with  its  own  interesting  and  often  complex 
problem  for  the  solution  of  engineers,  chemists  and 
biologists,  and  with  the  resulting  train  of  work  for 
manufacturers  and  contractors;  and  after  that  a  de- 
mand for  trained  operators  and  operating  advisors 
that  will  increase  both  in  the  number  and  skill  required. 
This  outlook  is  encouraging  for  all  concerned,  including 
the  cities  themselves  and  the  progress  of  river  cleans- 
ing and  water  sanitation. 


Is  it  Merely  Summer  Madness? 

A  FAVORITE  topic  in  "polite"  circles  since  the  war 
has  been  the  "panning"  of  the  workingman  for 
getting  as  much  as  possible  for  a  minimum  of  work. 
Everybody  has  some  evidence,  the  manufacturer,  the 
contractor,  the  office  manager.  Even  the  housewife  is 
qualified  to  testify :  Hilda,  who  got  $30  per  month  in 
1914  for  doing  "everything,  including  washing,"  gets 
$65  now  for  the  cooking  alone.  If  perchance  she  gets 
$75  she  has  to  have  a  helper  to  shortcut  the  potatoes  to 
the  garbage  pail  and  de-sand  the  spinach.  "The  higher 
the  wage,  the  fewer  the  work" — to  paraphrase  the  old 
by-word. 

We  confess  that  we  joined  the  chorus.  We  went 
farther.  We  wrote  editorials  about  it.  We  preached 
the  gospel  of  work. 

We  were  right.  We  stand  by  what  we  said.  Only 
we  now  wonder  whether  we  saw  only  the  mote  in  our 
brother's  eye. 

And  did  the  manufacturer  and  the  contractor,  the 
office  manager  and  the  housewife  likewise  miss  the 
beam  in  their  own. 

We've  thought  a  lot  about  it  this  summer,  just 
because  we  had  to  print  a  paper,  which  means  doing 
business  with  other  men.  That  has  been  a  hard  job. 
"Mr.  Dobbins  is  away  for  the  month."  "Mr.  Robbins 
does  not  come   in   Saturdays."     "Mr.   Bobbins   leaves 


Friday  noon  for  his  rock  farm  in  Connecticut,  return- 
ing Monday  at  12." 

We  were  too  polite  to  ask  whether  the  salaries  were 
still  going  on. 

Nor  was  Dobbins  or  Robbins  or  Bobbins  carrying  the 
big  burden  of  the  business.  He  was  pretty  well  down 
the  ladder. 

And  we  wondered  how  the  rest  of  the  organization 
was  working,  and  whether  Dobbins  et  al  were  in  some 
of  the  "panning"  parties  we  had  attended. 

We've  felt  pretty  badly  about  it.  We've  written, 
mentally,  homilies  about  the  "uphill  climb  being  the 
only  one  that  develops  real  character  and  stamina." 
We've  read  de  Tocqueville's  counsel  that  the  older  a  man 
grows  the  more  work  he  needs  to  do  to  prevent  him 
falling  behind.  We've  pondered  how  Carnegie  and 
Rockefeller,  Edison  and  Westinghouse,  Lincoln  and 
Roosevelt  performed  their  prodigious  tasks.  We've 
recalled  how  successful  businesses  have  been  built. 

And  then  has  come  the  thought.  Is  it  merely  summer 
madness?  Will  it  pass  when  September  crisps  the  air? 
Will  hard  work — giving  all  one  can  because  of  one's 
enthusiasm  for  the  job — reassert  itself? 

Possibly  and  possibly  not.  Our  own  feeling  is  that 
all  too  many  men  are  flattered  by  a  little  success  and, 
proceeding  to  swell  up  and  to  regard  themselves  as 
"big"  men,  believe  they  can  rest  on  their  oars.  Some- 
times there  is  a  fatal  element  of  "four-flush"  in  it. 

Certainly  the  man  or  the  business  that  thinks  the 
hard-work  days  are  over  has  dropped  behind.  A  man 
who  has  a  copper-riveted  competence  may  be  able  to 
ease  up.     A  business,  never. 


The  President  and  the  Railroad  Strike 

THE  PRESIDENT'S  views  on  the  remedy  for  the 
ills  that  now  beset  the  public  by  reason  of  the  rail- 
road strike  fall  into  two  categories— that  the  deci- 
sions of  the  Railroad  Labor  Board  must  be  made 
enforceable  and  that  there  must  be  no  interference  with 
men  who  desire  to  continue  at  work.  The  last  was 
given  a  special  emphasis  that  has  been  much  com- 
mended. Unfortunately  there  was  nothing  in  the 
President's  address  to  Congress  that  pointed  to  imme- 
diate remedy.  He  explicitly  said  that  he  would  not  ask 
action  on  his  first  suggestion,  while  by  his  own  confes- 
sion the  moral  influence  of  the  federal  government  has 
availed  little  in  the  present  strike  to  prevent  violence 
and  intimidation.  Indeed  there  are  difficulties  in  the 
way  of  both  of  his  solutions. 

It  will  be  readily  agreed  that  the  Railroad  Labor 
Board  should  have  the  power  to  enforce  its  decisions. 
A  service  so  vitally  affecting  public  welfare  may  prop- 
erly be  hedged  about  with  the  condition  that  all  who 
enter  it  undertake  to  forego  the  right  to  strike.  Whether 
Congress  will  lay  down  this  condition  and  set  a  penalty 
for  violation,  whether  it  will  take  even  the  smaller  step 
of  holding  the  union  leaders  responsible  for  organized 
stoppage  of  work  remains  to  be  seen.  It  refused  to 
accept  such  provisions  when  the  Transportation  Act  was 
passed.  Has  the  present  strike  changed  its  views; 
which  is  another  way  of  asking  whether  union  influence 
has  waned  with  Congress. 

But  even  if  such  provisions  are  written  into  the  law. 
will  they  be  effective?  Compulsory  arbitration  has 
failed  in  Canada  and  Australia.  Will  it  succeed  here? 
It  will  only  if  the  true  seriousness  of  the  offense  is  put 
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strongly  before  the  public  or  if  the  public's  toes  are 
stepped  on.  Only  then  will  the  public  exert  its  pres- 
sure. Of  instant  disapproval  we  had  an  excellent  ex- 
ample when  the  train-crew  brotherhoods  threatened  to 
strike  last  year.  The  public's  protest  was  menacing — 
and  the  strike  was  canceled  before  it  started.  But  when, 
as  in  the  present  instance,  the  public  does  not  suffer,  it 
will  not  exert  pressure  unless  some  one  arouses  it  by  a 
strong  statement  of  the  facts,  the  losses  and  the  conse- 
quences. That  "some  one,"  in  the  case  of  a  railroad 
strike,  must  be  the  President  of  the  United  States. 

A  Roosevelt  would  get  action. 

As  to  his  other  cure,  protection  from  violence  and 
intimidation  of  men  who  want  to  work,  strong  executive 
support  is  equally  needed.  Even  then  this  protection 
may  not  be  afforded.  Local  opinion  determines  the 
enforcement  of  law.  Herrin  today  is  a  disgrace  to 
America.  The  law  is  flouted  because  the  law  officers 
and  the  community  are  on  the  side  of  the  law  breakers. 
Yet  the  effort  must  be  made.  Some  one  must  thunder 
and  put  the  public  back  of  the  law. 

Again  the  President  is  that  "some  one"  when  the 
strike  is  national  and  affects  interstate  commerce.  The 
effective  officers  may  be  the  governors  of  states,  but  the 
President  can  dramatically  put  the  public  behind  them. 

From  mere  legislation  then  we  are  not  sanguine  of 
results.  From  legislation  backed  by  the  Rooseveltian 
passion  for  the  maintenance  of  the  law  there  will  be 
effective  action. 


The  Heart  of  the  Problem 

THE  BITUMINOUS  coal  industry  has  declared  a 
truce  to  run  until  April,  1923.  By  it,  the  United 
Mine  Workers  have  won  their  demand  for  a  continua- 
tion of  war-time  wages  and  the  public  is  already  reach- 
ing into  its  jeans  to  pay  the  bill.  Negotiations  now 
under  way  give  promise  of  a  similar  result  in  the  an- 
thracite field,  and  by  the  time  this  is  printed  an  agree- 
ment may  have  been  reached. 

Meanwhile,  President  Harding  has  submitted  to 
Congress  two  definite  requests.  One  is  for  authority 
to"  create  a  commission  to  investigate  the  coal  industry 
and  "to  reveal  every  phase  of  coal  production,  sales  and 
distribution."  This  he  intends  as  a  first  step  toward 
finding  a  cure  for  the  economic  ills  of  the  industry. 
His  second  request  is  for  a  temporary  national  coal 
agency  with  power  to  use  public  funds  for  the  purchase, 
sale,  and  distribution  of  coal  in  interstate  commerce. 
This  is  frankly  an  emergency  measure  designed  to  curb 
exploitation  of  the  public  through  the  impending  coal 
shortage. 

The  more  far  reaching  and,  in  the  long  run,  more 
important  of  these  recommendations  is  that  which 
proposes  the  commission  of  investigation.  As  a  rule 
we  are  not  enthusiastic  over  governmental  commissions 
but  in  this  case  there  seems  to  be  no  other  way  out. 
The  President  is  right  in  his  insistence  that  such  a  com- 
mission shall  be  non-partisan  rather  than  bi-partisan, 
as  is  so  persistently  argued  by  some  in  the  industry. 
It  is  almost  time  that  both  miners  and  operators  were 
made  to  realize  that  theirs  is  not  a  "private  fight." 
The  President  should  see  to  it,  moreover,  that  the  per- 
sonnel of  the  commission  does  not  consist  of  actual  or 
would-be  politicians,  office  holders,  legislators,  or  other 
members  of  the  axe-grinding,  vote-serving  fraternity. 
Real  work  lies  ahead  of  such  a  commission,  for  the 


coal  industry  appears  to  be  in  an  astonishing  mess. 
For  five  months  we  have  been  deluged  with  "facts"  at 
the  hands  of  both  miners  and  operators.  From  these 
"facts"  anything  might  be  proved,  depending  on  who 
did  the  proving.  The  prime  need  is  an  impartial  and 
thoroughgoing  investigation,  conducted  to  ascertain 
facts  that  are  four-square  and  that  will  bear  the  light 
of  day  from  whatever  direction  it  may  shine.  But 
beyond  this  fact-finding  function  the  most  important 
work  of  such  a  commission  will  be  the  formulation  of 
the  "constructive  recommendation"  the  President  de- 
clares to  be  so  imperative.  The  tenor  of  such  a  recom- 
mendation we  scarcely  can  anticipate.  But  the  natu'e 
of  the  problem  is  not  far  to  seek,  and  the  questions  that 
will  loom  before  the  commission  have  already  begun  to 
shape  themselves  in  the  minds  of  thinking  people.  With- 
out generalizing  too  broadly,  we  might  almost  boil  most 
of  these  questions  down  to  one,  "Why  is  not  the  coal 
industry  as  other  industries  are?" 

The  basic  difficulties  appear  to  arise  from  interfer- 
ence with  the  operation  of  economic  laws.  Here  is  an 
industry  with  a  productive  capacity  of  nearly  800,000,000 
units  annually  and  a  maximum  recorded  annual  demand 
of  less  than  600,000,000  units.  Some  of  its  10,000  pro- 
ducing elements  are  efficient,  others  are  not.  In  any 
ordinary  industry  under  the  influence  of  a  restricted 
demand,  the  normal  operation  of  economic  law  will 
strike  down  the  inefficient.  But  in  the  coal  industry, 
this  does  not  come  to  pass.  An  explanation  might  be 
found  in  monopoly  or  far-reaching  combination,  but  as 
a  matter  of  fact,  the  market  seems  to  be  wide  open  and 
competitive.    What  is  the  reason  for  this? 

This  industry,  furthermore,  is  overmanned  in  pro- 
portion to  its  over-capacity  and  as  a  result,  there  is  not 
steady  work  for  all  its  workers.  In  other  industries 
under  these  conditions,  forces  are  reduced  and  workers 
seek  employment  in  other  fields.  But  in  the  coal  busi- 
ness, all  are  kept  at  work,  even  though  most  of  them 
can  put  in  so  little  time  that  high  unit  wages  produce 
but  small  income;  and  the  coal-buying  public  is  forced 
through  a  needlessly  high  price  for  coal  to  contribute 
to  the  support  of  idleness.  And  this  idleness  is  not  the 
idleness  of  seasonal  production,  for  contrary  to  popular 
belief,  the  output  is  remarkably  constant.  What,  again, 
is  the  reason  for  this? 

These  are  the  fundamental  questions  that  will  con- 
front the  investigating  commission.  Somewhere  in  the 
coal  industry  there  is  a  departure  from  the  process  of 
what  we  usually  regard  as  economic  law.  This  diver- 
gence may  be  a  natural  and  inevitable  result  of  circum- 
stances peculiar  to  the  industry;  if  so,  the  matter  has 
not  yet  been  explained.  On  the  other  hand  it  may  be 
due  to  a  wholly  artificial  and  possibly  predatory  inter- 
ference with  normal  processes.  Whatever  the  cause,  it 
is  certain  that  any  violation  of  economic  law  entails  a 
loss  to  someone;  and  when  the  violation  affects  the 
supply  of  necessities,  producers  are  almost  invariably 
enabled  to  shift  the  loss  to  the  consumer. 

Before  there  can  be  peace  and  progress  in  the  coal 
industry,  the  source  of  this  difficulty  must  be  run  down 
and  corrected.  If  the  trouble  be  due  to  artificial  inter- 
ference with  economic  law  the  remedy  must  be  sought 
in  the  re-establishment  of  normal  conditions  and  not  in 
the  imposition  of  further  artificial  regulation.  We 
cannot  find  a  cure  in  the  hair  of  the  dog  that  has  bitten 
us.  This  is  the  task  before  the  commission  for  which 
the  President  has  asked. 
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Telescoping  Tower  on  Scow  Shifts  Arch  Centers 

Ten  Steel  Centers  Used  for  Spans  of  New  Harrisburg  Bridge  Across  Susquehanna — Set  Up  Twice 
Under  Each  of  46  Arches  —Scow  Trips  of  3,000  Ft.  With  60-Ton  Centers  Assembled 


ASSEMBLED  steel  centers  for  66-ft.  arches  will  be 
L  set  up  and  taken  down  some  ninety  times  by  means 
of  a  floating  erector  employed  at  the  Susquehanna  River 
bridge  of  the  Philadelphia  &  Reading  R.R..  at  Harris- 
burg, Pa.     This  erector  consists  of  a  steel-frame  tower 


FIG.  1.     CENTER  ON  ERECTOR  MOVING  TO  NEW  POSITION 


mounted  on  a  scow,  and  made  of  three  parts  which 
slide  up  and  down  on  each  other,  or  "telescope,"  so  as 
to  alter  the  height  of  the  tower.  A  variation,  between 
bridge  ends  of  24  ft.  in  the  height  of  the  spring  lines 
above  water  level,  made  an  alteration  in  the  height  of 
the  center  necessary  for  each  arch.  The  telescoping 
feature  of  the  tower  provides  for  this  adjustment  of 
the  center  vertically,   while   the   floating  support  is  a 


most  flexible  means  of  conveyance  from  span  to  span 
and  from  side  to  side  of  the  bridge. 

There  are  46  spans  in  the  new  bridge  only  two  of 
which  are  wholly  on  shore.  Under  all  the  others,  with 
perhaps  a  little  crowding  at  the  banks,  scows  can  be 
floated.  The  clear  spans  are  all  66  ft.,  but  the  two 
shore  spans  are  70  ft.  6  in.,  center  to  center  of  piers 
and  the  others  are  73  ft.  3  in.  The  arches  are  circular 
with  a  3-ft.  ring  at  the  crown.  Between  parapet  walls 
the  width  is  31  ft.  6  in.  and  it  provides  for  double 
tracks.  One-half  of  the  width  comes  directly  in  the 
place  occupied  by  the  present  steel  bridge  so  that  the 
new  bridge  is  being  built  a  half  at  a  time  except  the 
piers.  These  were  built  full  size  encasing  and  extend- 
ing with  concrete  the  old  steel  bridge  piers  and  building 
additional  intervening  piers  of  concrete.  The  arches 
were  built  flrst  for  the  half  of  the  bridge  not  interfering 
with  the  old  steel  bridge.  When  the  tracks  are  shifted 
to  this  half  from  the  old  bridge  that  structure  will  be 
removed  and  the  remaining  half  of  the  concrete  arch 
structure  will  be  completed. 

Half  of  the  bridge  being  built  at  a  time,  the  center 
for  each  arch  has  to  be  erected  and  taken  down  twice. 
With  water  under  all  but  two  spans  and  high  water, 
drift,  ice  and  navigation  obstacles  to  fixed  falsework, 
the  natural  thought  was  to  plan  a  few  centers  which 
could  be  used  repeatedly  and  to  employ  water  craft  as 
the  means  of  shifting  the  centers.  The  hard  usage  of 
repeated  shifts  made  steel  the  obvious  material  for 
the  centers.  For  the  same  reason  it  was  apparent  that 
the  arrangement  for  placing,  removing  and  transferring 
the  steel  ribs  ought  to  be  of  the  erector  type — a  mechan- 
ism which  would  lift  down  the  assembled  structure, 
safely  carry  it  to  another  place  and  put  it  up  again, 
performing,  incidentally,  all  the  necessary  adjustments. 
In  these  circumstances  centers  and  erector  were  parts 
of  a  single  problem  in  design  and  fabrication  and  were 
arranged  to  be  handled  together  by  the  Blaw-Knox  Co., 
Pittsburgh,  Pa. 

Each  center  consists  of  three  steel-arch  ribs  with 
hinges  at  the  crown.  The  ribs  are  assembled,  com- 
pletely braced  and  lagged,  as  a  unit.  In  place  they  rest 
on  brackets  set  into  niches  molded  into  the  concrete 
piers.  The  view,  Fig.  2,  shows  a  series  of  centers  in 
place,  with  the  old  steel  bridge  visible  through  them. 
When  being  erected,  lowered  and  shifted  they  rest  on 


FIG.   2.     CENTERS  I.V  POSITION  ON  H-VRUISBURG  BRIDGE 
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FIG.   3. 


Eleva+'ion 

DIAGRAM  OF  ERECTOR  FOR  MOVING  CENTERS 


the  cantilever  arms  of  the  erector  as  shown  by  Figs.  1 
and  3.  Once  assembled  a  center  does  not  need  to  be 
dismantled  and  none  of  them  were  while  one-half  of  the 
bridge  was  being  built.  In  the  considerable  intervals 
between  the  building  the  first  and  second  half,  it  was 
necessary  to  dismantle  and  store  the  centers. 

The  distinctive  feature  is  the  erecting  tower.  This  is 
shown  in  general  detail  by  Figs.  1  and  2.  It  consists 
of  (1)  a  rectangular  steel  frame  fixed  on  the  scow;  (2) 
an  intermediate  movable  frame  which  slides  up  and 
down  on  the  fixed  frame,  and  (3)  an  outside  movable 
frame,  with  cantilever  arms,  which  .slides  on  the  inter- 
mediate frame.  The  movable  frames  are  operated  by 
winch  drums  operated  by  a  worm  drive  so  that  the 
movements  are  always  under  control.  Fig.  3  shows  the 
position  of  the  centers  on  the  erector,  on  the  left  side 
when  the  center  is  in  position  for  concreting  and  on 


the  right  side  when  it  has  been  contracted  for  moving. 
For  transfer  from  arch  to  arch  the  movable  frames  are 
lowered  so  as  to  bring  down  the  center  of  gravity 
and  make  the  load  safe  for  towing.  Fig.  1  shows  the 
center  in  towing  position. 

A  change  of  center  from  arch  to  arch  requires  about 
one  day,  including  all  adjustments  and  getting  ready  to 
concrete.  To  raise  the  center  from  its  lowered  position 
while  being  towed,  takes  about  2h  hours.  Experience 
with  the  erector  has  demonstrated  that  for  the  work 
it  has  to  do  the  structure  has  to  be  strong  and  rigid 
and  there  must  be  ample  reserve  power  in  the  hoists 
to  make  operation  easy  and  sure. 

The  contractors  for  the  bridge  are  the  James  McGraw 
Co.,  Philadelphia,  Pa.  It  was  designed  by  the  engineers 
'  of  the  Philadelphia  &  Reading  Ry.,  Samuel  T.  Wagner, 
chief  engineer. 
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From  Job  and  Office 


Hints  That  Cut  Costs  and  Time 


For  Contractor  and  Average  Engineer 


DoAvel  Pins  Made  from  Pick  and  Shovel 
Handles  with  Improvised  Device 

/•CCORDING  to  a  recent  issue  of  Engineering  and. 
l\ Mining  Journal-Press,  a  supply  of  dowel  pins  was 
needed  to  dowel  wooden  air  pipe  at  a  certain  isolated 
mine.  To  send  out  for  the  pins  would  have  involved 
a  delay  of  two  weeks,  so  the  pins  were  made  from 
pick  and  shovel  handles  with  a  device  improvised  for 
the  purpose. 

The  device  consisted  of  a  3-in.  length  of  pipe  with 
an    internal    diameter    equal    to    that    desired    for   the 


Work-bench 


IMPROVI.SED  DEVICE  FOR  MAKING  DOWEL  PINS 

dowels.  This  pipe  was  filed  square  on  one  end  and 
beveled  toward  the  inside  on  the  other  end.  The  pipe 
was  set  vertically  with  the  beveled  end  upon  an  iron 
plate  over  a  hole  of  the  same  diameter  as  the  pipe. 
It  was  held  in  position  by  a  beveled  wooden  block,  which 
was  screwed  to  the  iron  plate  in  the  fashion  shown  in 
the   accompanying   illustration. 

Old  pick  and  shovel  handles  were  sawed  into  4-in. 
lengths  and  then  split  roughly  into  square  pegs.  The 
pegs  were  then  driven  through  the  pipe  with  a  wooden 
mallet.  The  dowel  pins  were  thus  made  rapidly  and  at 
a  small  cost. 


Replacing  Roller  Bearings  and  Bed  Plates 
Under  Bridge  Spans 

By  a.  a.  Blaeser 

General  Contractor,  Allentown,  Pa. 

IN  REPLACING  the  bed  plates  and  roller  bearings 
under  the  expansion  ends  of  several  spans  of  the 
Pine  Street  Bridge  across  the  Lehigh  River  at 
Catasauqua,  Pa.,  use  was  made  of  a  device,  which,  be- 
sides presenting  several  structural  advantages,  allowed 
all  the  work  to  be  done  from  the  tops  of  the  piers.  The 
bridge  trusses  were  19  ft.  on  centers  and  the  span 
lengths  were  147  ft.  for  the  seven-panel  and  168  ft. 
for  the  eight-panel  trusses.  The  roadway  was  laid  with 
a  wood-block  pavement  on  3-in.  creosoted  planks  rest- 
ing on  I-beams  running  to  girders  at  the  panel  points. 
The  bridge  was  provided  with  6-ft.  cantilevered  side- 
walks of  2-in.  creosoted  planks. 

The  device  used  consisted  of  a  saddle  placed  under 
the  batter  post  of  the  truss  and  hung  on  U-bolts  from  a 
4-in.  pin  that  was  run  through  the  center  of  the  web 
of  a  15-in.  H-beam  used  to  stiffen  the  batter  post. 
Two  flat  straps  engaged  this  pin  at  their  lower  ends 
and  another  pin  at  their  upper  ends.  This  second  pin 
was  cradled  in  a  U-strap  and  took   bearing  on  steel 


Plan  and  Photograph  of  House  on  Same  Print 

In  Engineering  Neius-Record,  May  25,  p.  886,  there 
appeai'ed  an  article  entitled  "Plan  and  Photograph  of 
House  Shown  on  Same  Print."  This  journal  has  re- 
ceived a  letter  from  G.  H.  KcKelvey.  Westfield,  N.  J., 
in  which  another  method  of  doing  substantially  the 
same  thing  is  described.    Part  of  the  letter  follows: 

If  the  plan  of  the  house  had  already  been  drawn  on 
paper  or  tracing  cloth  to  a  scale  different  than  that 
desired  on  the  finished  print,  the  quickest  and  cheapest 
method  would  be  to  photograph  it  on  a  portion  of  the  same 
negative  which  was  to  be  used  for  the  picture  of  the  house, 
or  on  a  separate  one.  This  plan  photograph  could  be  re- 
duced or  enlarged,  as  desired,  and  there  would  be  no 
necessity  for  redrawing  or  retracing  it.  Personally,  I 
would  prefer  to  make  a  photograph  of  the  house,  get  a  print 
of  it  or  enlarge  it  to  the  proper  size  and  then  mount  plan 
and  photograph  together  on  white  paper.  Then  a  photo- 
graphic copy  giving  both  could  be  made,  with  the  same 
density  of  film  for  both  parts.  This  would  obviate  any 
difficulty  in  unequal  development  of  plan  an'l  photograph. 
If  the  plan  of  the  house  had  to  be  drawn  especially,  separate 
negatives  could  be  made  and  the  development  of  the  prints 
simplified. 


FIG.  2.     TRUSS  JACKED  AND  ROLLERS  REMOVED 

plates  placed  on  short  1.5-in.  I-beams  set  perpendicular 
to  the  truss  axis  and  high  enough  to  clear  the  batter 
post.  Under  the  ends  of  these  short  beams  were  placed 
the  jacks. 

The  plates  under  the  second  pin  had  the  effect  of 
distributing  the  load  over  the  top  flange  of  the  short 
beams,  lessening  the  possibility  of  buckling  the  web 
w-hen  the  truss  had  been  jacked.  The  centers  of  the 
plates  were  cut  out  and  slipped  over  the  U-straps  before 
the  pin  was  placed,  preventing  the  I-beams  from  spread- 
ing. The  beams  were  tied  together  by  light  angles 
fastened  with  long  bolts. 

In  raising  the  first  span  one  35-ton  ratchet  jack  was 
used  under  each  truss.  The  off  side  was  blocked  about 
4    in.    before    jacking    operations    began.      When    the 
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FIG.   1.     DETAILS  OP  TRUSS  JACKING   RIG 


attached  the  tops  of  these 
slings  to  steamboat  rachets. 
The  stone  was  raised  as  soon 
as  the  roller  bearings  and 
bed  plates  had  been  removed. 
The  old  mortar  was  then 
cut  out  and  the  stone  lowered 
onto  a  new  mortar  bed.  The 
slings  were  then  drawn  out. 
The  holes  made  in  the  end- 
post  channels  were  closed 
with  rivets  after  the  jacking 
was  concluded. 

The  crew  that  accom- 
plished this  work  consisted 
in  a  rigger  foreman,  four 
riggers  and  one  carpenter. 
It  took  about  a  week  to  fin- 
ish each  span,  though  at  no 
time  was  it  necessary  to  stop 
traffic  over  the  bridge.  The 
work  was  done  under  the 
immediate  supervision  of  the 
writer  and  the  inspection 
was  in  charge  of  the  county 
engineer,  J.  H.  Sieger. 


sufficient  lift  had  been  attained  the  jack  was  then  about 
4  in.  higher.  After  this  first  span  had  been  jacked, 
however,  it  was  found  more  practicable  to  use  two  jacks 
under  each  truss,  a  method  that  was  followed  in  remain- 
ing operations.  The  15-in.  H-beam  which  reinforced 
the  batter  posts  was  held  at  its  upper  end  near  the 
top  of  the  batter  post  by  a  heavy  clamp  and  at  its 
lower  end  by  removing  eight  rivets  and  replacing  them 
with  bolts. 

By  means  of  this  device  we  were  able  to  work  entirely 
from  the  top  of  the  pier  by  cutting  out  a  3-ft  x  3-ft. 
square  in  the  flooring.  This  was  a  decided  advantage 
inasmuch  as  the  top  of  the  pier  was  more  than  30  ft. 
above  the  track  and  canal  bank  level.  The  double-pivot 
arrangement  allowed  uneven  jacking  and  allowed  for 
expansion  or  contraction.  When  the  truss  was  jacked 
up  the  necessary  distance  (about  11  in.)  the  old  rollers 
and  bed  plates  were  removed  and  blocks  were  inserted 
under  the  shoes  so  that  all  unnecessary  risk  would 
be  avoided.  After  the  rust  had  been  scraped  from  the 
shoes  the  blocks  were-  removed,  the  bed  plates  and 
rollers  set  in  and  the  bridge  lowered. 

We  also  lifted  the  ends  of  two  half-deck  spans  which 
came  together  on  the  river  pier.  This  operation  was 
comparatively  simple.  The  latticing  was  removed  at 
one  point  and  holes  were  drilled  into  the  flanges  of  the 
vertical  end-post  channels.  Heavy  plate  was  then  bolted 
onto  either  side  of  the  post,  the  ba.se  of  the  plate  being 
cut  to  fit  over  a  4-in.  pin  placed  in  the  pocket  and  acting 
as  a  beam  to  carry  the  load  to  the  15-in.  H-beam  placed 
on  either  side  of  the  post  and  extending  over  the  pier. 
This  permitted  the  placing  of  the  jacks  between  the 
posts. 

The  only  difficulty  met  in  working  on  this  pier  was 
the  necessity  of  resetting  the  capstone  under  one  of 
the  posts.  To  do  this  we  worked  two  \-m.  flexible  cables 
under  the   stone   through   the   mortar   joint  and   then 


Method  of  Setting  Slope  Stakes  With 
Rod,  Hand  Level  and  Tape 

By  Paul  McCombs 

RosweU,  N.  M. 

AN  ACCURATE  and  quick  method  of  setting  slope 
£\.  stakes  wherein  the  only  instruments  needed  are  a 
hand  level,  a  rod  and  a  specially-marked  tape  is  explained 
in  the  following  paragraphs.  The  system  has  been  in 
use  by  the  writer  for  some  time  and  has  proven  highly 
successful. 

When  Grade  is  in  Cut — Referring  to  Fig.  1,  which  is 
the  explanation  of  the  first  case,  the  finished  grade  is 
completely  in  cut.  E  is  the  center  grade  stake  and  EF 
is  the  height  of  the  observer's  eye.  LB  and  OM  are 
distances  out  from  the  finished  road  edges  to  the  posi- 
tion of  the  slope  stakes,  and  I A  and  KD  are  rod  readings. 
It  is  apparent  from  the  figure  that  the  slope  stake  is  to 
be  set  at  that  point  at  which  the  rod  reading  plus  the 
tape  reading  minus  half  the  width  of  the  road  bed  equals 


B 

FIG.  1 


X  0 

-SETTING  .SLOPE  STAKES  IN  CUT 


the  amount  of  center  cut  plus  the  height  of  the  ob- 
server's eye. 

To  the  end  of  the  tape  is  attached  a  string  or  wire 
equal  to  half  the  width  of  the  road  bed,  in  this  case  10  ft. 
That  makes  it  possible  for  actual  tape  readings  to  begin 
at  the  edge  of  the  road  bed  so  that  that  half  width  of 
road  bed  is  automatically  subtracted  from  any  calcula- 
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tions.  In  Fig.  1  the  slope  is  assumed  as  a  1 : 1.  Adding, 
therefore,  the  center  cut  to  the  height  of  the  eye  we 
have  13.5  ft.  The  observer  stands  with  his  heel  at  the 
center  stake  and  takes  the  loose  end  of  the  10-ft.  wire, 
holding  it  over  the  stake.  The  rodman  takes  the  tape 
down  hill  and  holds  the  rod  at  various  points,  calling 
readings  on  the  tape  while  the  observer  reads  the  rod 
with  a  hand  level.  When  that  point  is  reached  where  the 
tape  reading  plus  the  rod  reading  equals  13.5  ft.  the 
slope  stake  is  set.  The  process  is  repeated  for  the 
other  side. 

Should  the  cut  be  made  on  a  steep  side  hill  where  the 
total  rod  readings  cannot  be  taken  from  the  center  grade 
stake,  the  observer  may  choose  a  convenient  rod  reading 
such  as  10  ft.  He  then  moves  on  to  the  point  occupied 
by  the  rodman,  adding  in  this  case  10  ft.  to  the  original 
distance  (center  cut  plus  height  of  eye).  The  observer 
takes  the  tape  at  the  point  held  by  the  rodman  and  the 


j.-IC.    2 — SETTINTr  .SI.OPKS   STAKES  IN  FILL, 

process  is  repeated  until  the  center  cut  plus  the  height 
of  eye  equals  the  rod  reading  plus  the  tape  reading. 

Whe7i  Grade  is  on  Fill — Fig.  2  represents  a  case 
wherein  a  finished  grade  is  entii'ely  on  an  embankment. 
As  the  slope  in  embankments  is  usually  1.5:  1,  in  order 
to  simplify  calculations,  the  tape  can  be  turned  over  and 
divided  into  spaces  of  1.5  ft.  and  these  spaces  subdivided 
into  tenths.  The  calculations  can  then  be  treated  as  if 
the  slope  were  actually  1:1. 

In  this  case,  referring  to  Fig.  2,  the  center  fill  is  4  ft. 
and  the  height  of  the  eye  5.5  ft.  Subtracting  the  center 
fill  from  the  height  of  the  eye  leaves  1.5  ft.  The  ob- 
server then  holds  the  loose  end  of  the  wire  over  the 
center  stake  and  the  rodman  goes  down  the  hill  until  the 
rod  reads  9.5  and  the  tape  reads  5.  The  observer  then 
moves  on  to  the  point  held  by  the  rodman,  adding  5.5  tn 
his  1.5,  making  7.  The  rodman  moves  on  down  the  hill 
until  the  rod  reads  6.5  and  the  tape  reads  9.  The  sum 
of  the  two  rod  readings  is  16  ft.,  from  which  is  sub- 
tracted the  tape  reading  9,  leaving  7.  This  is  the 
proper  point  for  the  slope  stake. 
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Both  Cut  and  Fill — Case  3  represents  a  situation 
wherein  the  finished  roadbed  is  in  both  cut  and  fill. 
Referring  to  the  figure,  the  observer  holds  the  end  of  the 
wire  over  the  center  grade  stake,  adding  to  the  2-ft.  cut 
the  height  of  eye,  making  7.5  ft.  The  rodman  goes  down 
the  hill  to  a  point  where  a  rod  reading  of  10  ft.  is  taken, 
the  observer  moving  on  to  that  point.  The  height  of  eye 
is  added  to  the  7.5  ft.  making  13  ft.  The  rodman  con- 
tinues down  the  hill  to  a  second  point  where  the  rod 
reads  10  ft.  and  the  tape  reads  7.  The  observer  then 
occupies  that  point  and  again  adds  his  height  of  eye  to 
the  13  ft.,  making  18.5  ft.  The  rodman  continues  down 
the  hill  to  a  third  point  where  the  rod  reads  12.5  and 
the  tape  reads  14.  All  the  rod  readings  (10,  10,  and 
12.5)  are  added,  making  32.5.  From  this  is  subtracted 
the  tape  reading  14  ft.,  making  18.5.  Hence  this  is  the 
proper  point  for  the  slope  stake. 

There  are  various  other  cases  than  those  cited  herein, 
but  the  general  procedure  is  clear  and  the  engineer  who 
finds  this  method  of  setting  slope  stakes  to  his  liking  can 
apply  the  general  principles  to  any  other  cases. 


Tractor  Is  Converted  Into  Road  Roller 

By  Russell  W.  Hunt 

Resident  Engineer,  Division  of  Higliways,  Vernon,  IM. 

BY  FILLING  with  cement  the  extension  rims  of  the 
traction  wheels  of  a  Fordson  tractor  a  very  successful 
light  roller  for  road  work  was  produced  by  Mautz  & 
Oren,  Eflfingham,  III.,  contractors.  The  cement  filling 
made  the  tractor  weigh  about  5,000  lb.,  and  gave  double 


CO.NVEKTKD  FORDSON  TR.\CTOR  RO.\D  ROLLER 
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FIG.    3— BOTH   CUT   .\ND    FILL   .ARE   INVOLVED 


roller  wheels  with  20-in.  treads.    The  front  wheels  have 
14-in.  t'-eads. 

The  heavy  steam  and  horse  rollers  which  were  gen- 
erally used  are  very  unhandy  and  cumbersome  to  use 
between  forms.  Oftentimes  the  roller  is  needed  for 
only  a  short  time,  perhaps  not  over  an  hour  during 
the  whole  shift,  yet,  in  the  case  of  the  steam  roller, 
steam  must  be  kept  up  at  all  times.  The  improvised 
roller  is  ready  at  any  time  and  with  much  less  trouble 
does  just  as,  good  work.  It  is  very  easy  to  handle, 
can  do  the  same  amount  of  work  more  quickly  and  takes 
up  very  little  space,  being  left  between  the  forms  during 
operations.      The    weight    of   the    roller   was   the   only 
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question  in  doubt  when  the  roller  was  considered,  but 
it  has  proved  equal  to  the  demands.  It  leaves  a  very 
smooth  and  firm  subgrade  and  a  much  more  even  sur- 
face than  the  heavier  rollers. 

While  the  roller  was  made  primarily  to  roll  sub- 
grade,  it  is  very  useful  in  many  other  ways.  It  pulls 
the  turntable,  hauls  heavy  loads  of  material  and  is 
often  used  to  pull  the  plow. 

Track  Device  Detects  Loose  Wheels 

AT  THE  Stotesbury  mine  of  the  E.  E.  White  Coal  Co., 
l\.  Stotesbury,  W.  Va.,  an  ingenious  track  device  has 
been  designed  which  detects  wheels  having  too  much 
play  and  which  sounds  an  alarm  when  they  are  found. 
According  to  a  recent  issue  of  Coal  Age,  with  this 
arrangement  no  one  is  requii-ed  to  give  his  time  to 
inspection  as  the  action  of  the  device  is  automatic,  and 


DEVICE  FOR  DETECTING  LOOSE   WHEELS 

what  is  more  advantageous,  each  car  is  inspected  every 
time  it  passes  over  the  empty  track  at  the  tipple. 

The  inspection  is  foolproof,  for  every  car  that  passes 
over  the  device  is  made  to  sound  an  alarm  if  the  wheels 
under  test  do  not  continue  within  the  limits  of  the  track 
gage.  One  of  the  several  men  who  work  about  the 
tipple  will  hear  the  alarm  and  the  car  is  then  run  with- 
out delay'  onto  the  track  leading  to  the  shop.  With  the 
following  description  and  the  illustration  shown  it  is 
possible  for  the  blacksmith  to  fabricate  the  rail  of  which 
the  device  is  composed. 

Referring  to   the   illustration,   the  entire   length   of 


the  detecting  track  is  no  greater  than  that  of  the  stand- 
ard rail — that  is,  about  30  ft.  This  rail  length  is  in- 
serted on  the  empty  or  return  track  leading  from  the 
tipple  so  that  the  cars  pass  through  it  by  gravity.  To 
the  left  of  the  illustration  of  this  device  will  be  seen 
the  4-ft.  latch  rail  G,  fishplated  loosely  at  one  end,  A, 
so  that  it  may  be  thrown  in  line  with  either  of  the 
two  rails,  B  or  C,  on  the  left.  A  detention  spring,  D, 
on  the  forward  end  of  the  latch  holds  it  in  line  with 
the  outer  rail,  B. 

Imagine  a  standard  pair  of  wheels,  properly  attached 
to  an  axle  and  truly  in  gage,  passing  through  this  track. 
Rail  C  is  in  gage  with  rail  E,  but  the  guide  rail,  F, 
attached  to  the  latch  rail,  G,  will  not  pern.it  the  pas- 
sage of  a  left-hand  wheel  over  rail  C  until  the  latch  is 
swept  from  the  normal  position  as  shown  to  one  in 
which  rail  G  is  in  line  with  rail  C.  This  is  accomplished 
against  the  tension  of  the  spring  at  D. 

The  right-hand  wheel  is  pulled  by  the  guide  rail  F 
(the  gage  of  which  with  respect  to  H  increases)  toward 
rail  H  until  the  flange  of  the  wheel  comes  into  contact 
with  it.  In  this  position  the  flanges  of  the  wheels  on 
either  side  rub  the  two  guide  rails  F  and  H,  and  only 
a  small  width  of  the  tread  on  each  wheel  rides  upon  the 
rails  G  and  E.  But  as  the  gage  between  F  and  H  in- 
creases the  latch  rail  and  its  guide  are  pulled  into  gage 
against  the  tension  of  the  spring  until  the  latch  lines 
up  with  C,  thus  permitting  the  left  wheel  to  pass  over 
it  and  out  to  the  point  where  the  trip  is  made  up. 

If  one  of  the  wheels,  being  loose,  is  free  to  increase 
the  gage  between  the  wheels  when  passing  through  this 
track,  the  latch  will  not  be  thrown,  and  the  wheels  will 
ride  upon  rails  B  and  E  instead  of  C  and  E.  On  the 
ball  of  rail  B  are  welded  a  number  of  vertical  offsets 
or  humps  about  one-half  inch  high.  These  make  the  car 
bump  up  and  down  when  a  wheel  passes  over  them,  and 
this  is  a  signal  to  the  men  at  the  tipple  that  a  defective 
car  is  passing  over  the  track.  At  point  /  is  located  a 
small  latch  loosely  fishplated  so  that  wheels  riding  either 
on  rails  B  or  C  may  pass  this  point. 

The  entire  length  of  the  rail  on  the  right-hand  side 
is  fishplated  and  secured  to  the  ties  in  the  ordinary 
manner  and  is  paralleled  by  the  inner  guide  rail,  which 
is  bolted  to  it  and  held  at  a  distance  of  2  in.  from  it  by 
separating  collars  through  which  the  bolts  pass. 

The  double  rail  on  the  right  acts  as  a  raceway,  hold- 
ing the  flanges  of  the  right-hand  wheels  against  the 
inner  guide  rail.  The  tension  spring  at  D  should  be 
strong  enough  only  to  pull  back  the  latch  to  the  posi- 
tion shown,  after  a  normal  car  has  passed.  A  spring 
with  a  tension  of  about  30  lb.  should,  do  this  work. 

The  blacksmithing  job  required  is  easy.  And  the  cost 
complete  is  nominal.  The  saving  made  by  detecting  a 
loose  wheel  before  it  has  time  to  cause  a  smashup  at 
frogs  and  switches  will  repay  the  expenditure. 


Estimating  Floor  Slabs 
Engineering  Neivs-Record  has  been  asked  what,  if 
any,  is  the  standard  practice  in  estimating  that  portion 
of  the  floor  slab  which  rests  in  the  wall.  One  prominent 
New  York  building  contractor  says  it  is  part  of  the 
wall.  Another  says  the  slab.  This  journal  would  like 
comments  on  the  point  to  see  if  a  definite  standard  of 
practice  can  be  arrived  at. — Editor. 
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Making  Curve  Templets  of  Pressboard 

By  II.  D.  Hurley 

A.ssistant  Eneinetr,   Massuihu.setts  Department  of  Public  Work.<<. 
lioston,    Mas.'^. 

MOST  CIVIL  engineering  offices  have  a  set  of  metal 
curve  templets  as  a  part  of  their  regular  equip- 
ment. Railroads  usually  use  those  of  the  even-degree 
type,  and  highway  or  general  engineering  offices  the 
even-inch  radius  curves.  A  set  of  curves  can  be  made 
quite  easily  by  the  individual  engineer  or  draftsman, 
which  will  be  found  useful  in  small  offices  or  in  the  field. 
The  material  to  use  for  this  purpose  is  0.015-in.  press- 
board.  It  is  a  tough  durable  paper  of  mottled  reddish- 
brown  color.     In  order  to  make  these  curves  it  will  be 


FROM  JOB  AND  OFFICE 


Hints  That  Cut  Costs  and  Time 


roof  of  the  vault  which  was  of  the  same  dimensions  and 
construction  as  the  sides,  was  removed  in  3^  days.  This 
work  it  is  stated  would  have  taken  many  more  men  a 
much  longer  time  to  do  if  hand  methods  had  been  used, 
and  would  of  course,  have  been  much  more  expensive. 
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DETAILS  OF  CURVE  BOX 

necessary  to  have  a  metal  set  to  use  as  a  copy.  Place 
the  metal  curve  on  the  pressboard  with  the  bevel  up 
in  order  to  insure  a  close  edge  contact.  Scribe  all  around 
with  a  sharp  knife,  then  remove  the  metal  and  finish  the 
cut  with  shears.  Cutting  all  through  with  the  knife 
is  apt  to  leave  a  burr. 

The  writer  made  a  set  of  the  railroad  type  curves 
of  this  paper  consisting  of  a  curve  every  5  min.  from 
0  deg.  15  min.  to  1  deg.;  every  15  min.  from  1  deg.  15 
min.  to  10  deg. ;  every  30  min.  from  10  deg.  30  min.  to 
15  deg.;  and  every  degree  from  16  deg.  to  28  deg. — 
a  total  of  69  curves. 

A  box  can  also  be  made  for  the  curves  with  little  effort. 


PNEUMATIC    PICKS    WRECK    REINFORCED    CONCRKTR 
VAULT  OF  FILTRATION  WORKS 

M.  A.  O'Brien,  Secretary  and  Treasurer  of  the  Lake 
Erie  Construction  Co.,  of  Cleveland,  Ohio,  supplied  this 
information.  The  work  is  in  charge  of  Supt.  William 
Maloney.  The  paving  breakers  were  manufactured  by 
the  Ingersoll-Rand  Co.,  New  York. 


Street-Intersection  Grades  Determined 
by  Aid  of  Isometric  Projection 

By  L.  R.  Douglass 


D 


Paving  Breakers  Wreck  Reinforced 
Concrete  Meter  Vault 

COMPRESSED  -  AIR  -  operated    picks    or   chiseling 
machines,  commonly  used  in  breaking  up  pavement 
for  street  railway  work  and  trenching,  greatly  hastened 
the   demolition   of  a   section   of   building  wall  and  an 
adjacent  Venturi  meter  vault  of  reinforced  concrete  at 
the   Cleveland,    Ohio,    filtration  works.     The  wall  was 
20  X  23  ft.  and  2  ft.  thick  reinforced  with  3-in.  rods 
on  8-in.  centers.    It  was  demolished  in  three  days.    The 
paving  breakers  not  only  broke  up  the  concrete  in  pieces 
large  enough  to  be  handled  by  one  man,  but  with  the 
aid  of  a  cutting  chisel  they  also  cut  off  the  steel  rein- 
forcing side  rods.     These  cutting  chisels  were  similar 
to  those  used  for  asphalt  ex- 
cept that  the  edge  was  con- 
cave so  that  it  would  not  slip 
off  the  bar.    Two  men  operate 
each  machine. 

The  view  shows  the  paving 
breakers  at  work  on  the  side 
walls  of  the  Venturi  vault. 
These  walls  are  12  in.  in  thick- 
ness, 51  ft.  long  and  10  ft. 
high.    They  are  reinforced  in    s£i5^ 

the  same  way  as  was  the  west  -     s    <n      b      g  in   6 

wall  of  the  building,  and  were  S    S      %      ^  §    g 

removed  in  seven  days.     The  visualizing  existing  and  finished  grades 


of  Douglass,  Corey  &  nske.  Engineers.  Trinidad  and 
Walsenburg,   Colo. 

ETERMINATION  of  elevations  at  street  intersec- 
tions is  a  problem  over  which  many  theories  have 
been  advanced,  and  to  which  much  discussion  has  been 
given  in  the  technical  press.  The  difficulties  of  solving 
the  problem  satisfactorily  are  increased  when  intersect- 
ing grades  are  steep  and  elevations  at  the  curb  angles 
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vary,    rendering   impracticable   the    use    of    the    usual 
formulas. 

This  office,  in  working  out  street  intersections  in 
Trinidad,  found  the  problem  a  diHicult  one  in  view  of  the 
fact  that  the  city  is  situated  in 
a  mountainous  section  of  the 
state,  the  topography  being 
steep  and  hilly. 

In  developing  a  satisfactory 
method  of  working  out  these 
intersections  it  was  necessary 
to  visualize  them.  The  method 
of  platting  on  an  isometric  pro- 
jection was  therefore  tried  out. 
The  idea  was  to  plat  the  inter- 
section so  as  to  show  both  plan 
and  profile  at  any  point  and  as 
a  whole.  A  convenient  datum  was  selected  which  was 
passed  under  the  30-deg.  isometric  projection  of  the  in- 
ter.section,  showing  the  exact  relation  between  the  exist- 
ing elevations  of  the  intersection  and  the  proposed  eleva- 
tions of  street,  curb  and  gutters 

Results  by  using  the  isometric  projection  method  have 
proved  highly  satisfactory. 


the  bars  to  make  the  wire  ties  and  for  other  operations. 
Woven  fabric  is  received  in  flat  sheets  of  the  proper  size 
and  ready  to  be  put  down. 

When  the  sheets  are  assembled  they  are  spread  with 
the  proper  lap  on  the  sheets  previously  placed,  on  the 
grids  of  pipe  shown  by  Fig.  2.  These  pipe  grids  hold  the 
sheet  off  the  subgrade  until  the  concrete  is  deposited. 
Then  the  grids  are  pulled  ahead  and  another  sheet  of 
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reinforcement  is  placed.  When  there  are  two  layers  of 
reinforcement  they  are  assembled,  as  indicated,  with 
spreaders  to  hold  them  the  proper  vertical  distance 
apart. 

T.  J.  Wasser  is  state  highway  engineer  of  New  Jersey 
with  C.  F.  Bedwell  as  construction  engineer. 


Assembling  and  Spacing  Reinforcement 
in  Pavement  Slabs 

SPECIAL  methods  to  ensure  the  accurate  positions  of 
reinforcement  in  concrete  pavement  slabs  are  pro- 
vided in  the  standard  plans  of  the  New  Jersey  State 
Highway  Commission.  Both  pre-woven  fabric  and 
assembled-bar  reinforcing  sheets  are  employed. 

If  bar  reinforcement  is  being  used  the  arrangement 
indicated  by  Fig.  1  is  employed  for  assembling  the  bars. 
This  wooden  frame  is  set  on  horses  about  2  ft.  above 
the  ground  so  that  a  workman  can  step  inside  between 


PIG.   1.     FRAME   VOK   AS.SKMKLING    BAR    REINFORCEMENT 


Laying  Asphalt  by  Artificial  Light 

Night  work  placing  asphalt  surfacing  on  the  plank 
roadway  of  the  Victoria- Bridge,  near  Montreal,  Canada, 
disclosed  a  number  of  difficulties  due  to  artificial  light- 
ing. A  V\:1\:  l.?-in.  surfacing  was  required  on  a  sur- 
face-worn plank  roadway  6,400  ft.  long  and  14  ft.  wide, 
and  the  only  time  the  contractor  had  access  to  the  bridge 
for  construction  operations  was  from  11  p.m.  to  6  a.m. 
The  ordinary  bridge  lighting  was  not  sufficient,  so  it 
was  found  necessary  to  use  high-candlepower,  portable 
searchlights.  Three  rakers  and  an  average  of  eleven 
shovelers  were  employed  to  spread  the  mixture.  These 
men  worked  under  difficulties,  caused  mainly  by  inef- 
ficient lighting  and  narrow- 
ness of  the  roadway.  It  was 
extremely  difficult  for  the 
rakers  to  spread  the  material 
to  the  thickness  required  be- 
cause of  the  many  shadows 
which  gave  false  impressions 
of  variations  in  contour  of  the 
pavement.  The  roller  engineer 
encountered  some  difficulties 
from  this  same  cause,  and 
found  it  very  hard  to  operate 
the  roller  along  the  inner 
guard  rail.  Working  six  or 
seven  hours  facing  the  strong 
lights  was  a  great  strain  on 
the  eye  and  nerve.  The  bad 
condition  of  the  plank  flooring 
made  raking  difficult,  for 
many  splinters  were  lifted  by 
the  shovels  and  these  made 
the   mixture   hard   to   handle 
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Electrolytic  Corrosion  of  Steel  Water  Main 
at  Akron,  Ohio 

SEVERE  corrosion  of  about  1  out  of  11  miles  of  the 
36-in.  steel  force  main  of  the  water-works  of  Akron, 
Ohio,  was  found  after  considerable  expert  investigation 
to  be  due  to  mild  stray  electric  current  leaving  the 
main  to  journey  three  miles  by  a  low  ground-resistance 
route  to  a  power  house.  The  case  is  reported  in  detail 
in  the  September  Journal  of  the  New  England  Water- 
Works  Association  by  G.  Gale  Dixon,  chief  engineer. 
Akron  Bureau  of  Water-Works  Improvements,  and 
Victor  B.  Phillips,  of  Crecelius  &  Phillips,  Engineers, 
who  investigated  the  electrolytic  conditions  for  Akron. 
Additional  information  and  opinion  are  contributed  by 
F.  A.  Barbour,  Boston,  who  was  consulting  engineer 
for  the  city  when  the  pipe  was  laid.  A  number  of  other 
specialists  were  engaged  in  one  or  another  phase  of 
the  investigation,  one  of  the  main  objects  of  which  was 
to  throw  light  on  the  advisability  of  using  steel  for  a 
parallel  line  of  48-in.  main  required  by  the  City  of 
Akron.  Steel  was  finally  used  for  the  second  line, 
except  that  0.9  miles  across  the  low-resistance  ground 
was  laid  with  cast  iron  before  the  exact  cause  of  the 
corrosion  had  been  determined  and  a  nearly  complete 
electric  balance  established.  Lock-bar  pipe  was  used  for 
both  of  the  steel  pipe  lines. 

Mr.  Dixon  states  in  his  paper  that  the  first  or  36-in. 
main  was  constructed  in  1913-14  and  put  in  operation 
in  August,  1915.  The  pipe  was  actually  distributed 
along  the  line  between  Nov.  21,  1912,  and  April  23, 
1913.  The  pipe  laying  was  started  in  May,  1913,  and 
completed  in  July,  1914,  "so  all  of  the  pipes  were 
exposed  to  the  weather  of  practically  a  full  winter 
season,  while  a  portion  of  it  was  on  the  ground  during 
two  winters,  but  this  was  not  the  portion  of  the  pipe 
which  was  seriously  damaged  by  corrosion." 

In  May,  1919,  the  pipe  was  uncovered  at  eight  points 
in  wet  clay  ground  as  a  part  of  the  studies  for  the 
parallel  pipe  line  already  mentioned.  Mr.  Dixon  states 
that  "in  all  cases  the  condition  was  found  to  be  good; 
the  coating  in  some  spots  was  brittle  and  in  other.s 
thin  or  easily  removed,  but  no  pitting  was  observed  nor 
rust  under  loose  coating."  Equally  good  conditions 
were  found  at  several  other  inspection  tests  not  far 
distant. 

Interior  Condition — In  November,  1919,  on  account 
of  surface  indications  of  leakage  that  had  been  observed 
for  some  time,  an  interior  inspection  of  the  pipe  was 
made  at  a  point  in  what  was  afterwards  found  to  be 
the  badly  corroded  area.  Two  holes  entirely  through 
the  plate  were  found  to  be  the  source  of  leakage 
(previously  attributed  to  ground  water  rather  than  to 
any  defect  in  the  pipe).  The  two  holes  were  plugged 
from  the  inside  and  a  60-ft.  length  of  pipe  was  uncov- 
ered, "showing  a  very  severe  condition  of  corrosion" 
both  inside  and  outside  the  pipe,  -with  three  or  four 
times  as  many  pits  above  as  below  the  horizontal  line. 
Quoting  now  from  Mr.  Dixon's  paper: 

Inside,  the  original  coating  showed  numerous  blisters 
from  from  J  to  IJ  in.  in  diameter,  which  when  punctured 
and  removed  disclosed  bright  steel  with  a  slight  rough- 
ness in  the  center;  in  other  places  tubercles  were  found 
covering  shallow  "saucer  shaped"  pits.  On  the  exterior, 
the  "cup  shaped"  pits  usually  contained  at  the  bottom  a 
small  quantity  of  material  resembling  white  lead  paste, 
though  in  some  cases  a  pale  brownish  color  was  observed! 


In  several  places  long  shallow  pittings  apparently  fol- 
lowed where  the  coating  had  been  scratched  by  a  pick  or 
shovel  in  backfilling,  and  in  another  case  near  the  end  of  a 
pipe  a  similar  condition  had  followed  abrasion  due  to  the 
cable  sling  with  which  the  pipe  was  handled. 

Up  to  the  early  part  of  1921  a  total  of  nearly  twenty 
holes  had  manifested  themselves  by  leakage  that  had 
been  plugged  from  the  inside  of  the  main. 

The  60-ft.  length  of  pipe  line  that  had  been  bared, 
Mr.  Dixon  states,  was  "carefully  cleaned,  the  deeper 
pits  flushed  up  with  metal  by  the  oxy-acetylene  flame, 
and  the  pipes  were  painted  with  'Hermastic  Primer' 
followed  by  'Hermastic  Enamel'  applied  hot.  The  trench 
was  underdrained  and  backfilled  with  clean  sand  and 
gravel." 

Altogether  a  number  of  different  investigators  were 
called  in  before  the  engagement  of  Crecelius  and 
Phillips.  Tests  were  made  to  determine  the  flow  of 
electric  current  and  also  to  throw  light  on  the  possi- 
bility of  both  soil  and  water  conditions  being  responsible 
for  the  corrosion.  Current  flow  tests  were  also  made 
by  Mr.  Phillips  in  conjunction  with  the  engineering 
force  of  the  Northern  Ohio  Traction  &  Light  Co.  At 
one  of  these  tests  assistance  with  special  instruments 
was  rendered  by  E.  R.  Shepard  of  the  U.  S.  Bureau  of 
Standards.  In  April  and  May,  1921,  the  company  just 
named,  according  to  Mr.  Dixon,  established  "electrical 
balance  with  the  force  main  by  re-bonding  its  tracks  in 
the  vicinity"  of  three  of  the  company's  sub-stations, 
installed  a  negative  feeder  at  another  point. 

Conclusions — In  the  final  report  dated  June  23,  1921, 
Crecelius  and  Phillips  summarized  their  conclusions  as 
follows : 

1.  That  electrical  conditions  on  the  system  of  the  North- 
ern Ohio  Traction  &  Light  Co.  are  at  this  time  so  balanced 
as  to  eliminate  the  presence  of  current  in  serious  quantities 
on  the  steel  force  main. 

2.  That  there  exist  no  geological  foraiations  that  may 
serve  as  a  natural  battery  with  resultant  galvanic  currents. 

3.  That  there  be  no  danger  from  soil  corrosion. 

4.  That  there  exist  local  galvanic  currents  due  to  pres- 
ence of  scale  and  also  possibly  to  differences  in  the  compo- 
sition of  the  metal;  and  that  the  mains  should  be  inspected 
from  time  to  time  to  determine  the  seriousness  of  such  local 
galvanic  currents. 

5.  That  periodic  tests  to  determine  current  flow  on  force 
mains  should  be  made  in  the  future  and  that  permanent 
test  stations  for  such  measurement  may  be  installed  to 
advantage. 

6.  That  conditions  are  such  as  to  permit  the  use  of  steel 
pipe  without  unusual  danger  (especially  inasmuch  as  cast- 
iron  pipe  has  already  been  laid  in  the  dangerous  area  near 
Tallmadge). 

In  the  paper  by  Mr.  Phillips  already  mentioned,  there 
is  given  the  following  explanation  of  why  stray  currents 
damaged  this  particular  mile  out  of  the  11  miles  of  the 
force  main: 

A  study  of  the  geology  and  topography  of  the  country 
between  Tallmadge  and  the  Gorge  substation  disclosed  the 
fact  that  there  was  an  almost  continuous  low  resistance 
path,  due  to  creek  beds  and  wet  ground.  The  current  was 
simply  following  this  path. 

Having  established  the  fact  that  there  was  a  measurable 
flow  of  current  off  the  force  main  near  Tallmadge  directly 
across  country  to  the  Gorge  substation,  it  was  then  neces- 
sary to  determine  the  reason  for  the  current  taking  this 
long,  roundabout  and  comparatively  high-resistance  path. 
At  least  one  contributing  cause  was  found  to  have  been  in 
the  rather  long  stretch  of  poorly  bonded  track  between  the 
High   St.   substation   and  the   Gorge  substation.     Thus,  a 
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certain  part  of  the  power  originating  in  the  Gorge  sub- 
station positive  feeders  had  to  find  its  way  back  to  the 
Gorge  substation  negative  bus  by  another  path  than  the 
high-resistance  rail  circuit.  This  increment  of  current  then 
followed  the  tracks  of  the  railway  system  into  the  High 
St.  substation  and  thence  through  a  bonded  connection  into 
the  city  water  system  and  into  the  steel  force  main.  It 
should  be  pointed  out  that  the  route  followed  by  the  rail- 
way, as  well  as  the  city  of  Akron,  is  all  on  high  well- 
drained  and  consequently  dry  ground,  so  that  there  were 
no  low-resistance  ground  paths  by  which  this  current  might 
have  taken  a  shorter  route  to  the  Gorge  substation. 

In  his  discussion  of  the  two  papers  by  Messrs.  Dixon 
and  Phillips.  Mr.  Barbour  stated  that  "the  experience 
described  should  not  be  interpreted  as  an  argument 
against  the  use  of  steel  pipe."  Mr.  Barbour  also  took 
up  the  question  of  the  original  coating  of  the  pipe 
and  its  winter  exposure  as  already  mentioned.  After 
giving  some  interesting  general  information  on  this 
matter  of  coating,  Mr.  Barbour  stated  positively  that 
the  corrosion  of  the  Akron  line  was  not  due  to  "failure 
of  the  coating  or  to  soil  conditions  or  to  local  galvanic 
currents  resulting  from  mill  scale,  or  other  causes  of 
potential  differences  in  the  pipe,"  but  was  due  entirely 
to  "stray  electric  currents — the  unusual  condition  being 
the  great  distance  between  the  pipe  line  and  the  nearest 
electric  railway  tracks." 


runways  of  8  x  12-in.  timbers  and  rollers  of  4-in.  pipe, 
14  to  16  ft.  long,  could  then  be  used  to  move  the  slab 
to  one  side.  When  ready  for  rolling  the  slab  was  sup- 
ported on  four  or  five  of  the  pipe  rollers  which  turned 
between  the  timber  runways  below  and  a  6-in.  timber 
placed  on  the  under  side  of  the  slab  to  give  the  rollers 
a  smooth  bearing  and  distribute  the  load. 

As  the  slabs  were  removed  the  foundation  was  seen 
to  be  in  bad  condition,  having  been  "puddled"  by  the 
escaping  water.  From  3  to  5  cu.  yd.  of  mud  was  re- 
moved from  beneath  each  slab  and  this  space  refilled 
with  concrete  mixed  by  hand  as  needed  on  the  floor 
of  the  reservoir.  Eight  to  ten  slabs  were  removed  at 
a  time  and  after  placing  the  concrete  it  was  left  to 
set  before  replacing  the  slabs.  After  the  slabs  were 
put  back  in  place  a  hole  was  cut  through  the  center 
of  each  one  and  grout  was  poured  in  to  give  the  slabs 
a  uniform  bearing  on  the  foundation. 

With  the  floor  slabs  leveled  up  and  grouted  the  next 
step  was  to  fill  the  joints  with  a  soft  mineral  fiber 
pressed  into  position  with  a  trowel.  This  soft  com- 
pound  was   protected   against   water   pressure   by   the 


Thirteen-Ton  Concrete  Slab  Moved 
To  Repair  Reservoir  Floors 

When  Leaks  Made  Renewal  Necessary  50  Slabs 

Were  Rolled  Aside  While  New  Concrete 

Foundation  Was  Placed 

A  CONCRETE  lined  reservoir  in  Arizona  developed 
leakage  which  could  not  be  stopped  by  ordinary 
sealing  processes  because  the  escaping  water  had  so 
undermined  the  foundation  that  the  concrete  footings 
seemed  to  have  been  affected;  at  least  it  was  certain 
that  mere  surface  sealing  was  ineffective  becau.se  under 
water  pressure  the  seal  was  broken  by  the  movement  of 
the  concrete  floor  on  its  unstable  base.  The  repair  of 
the  reservoir  was  started  on  the  plan  of  breaking  up 
the  concrete  and  pouring  a  new  paving  on  a  new  base. 
In  doing  this  it  was  discovered  that  the  concrete  in  the 
floor  itself  was  in  good  condition.  The  original  floor 
was  laid  in  slabs  17  ft.  square  separated  by  ^-in.  ex- 
pansion joints  filled  with  an  asphaltic  compound.  It 
seemed  a  waste  to  break  up  these  slabs  for  the  sole  pur- 
pose of  getting  at  the  foundation  and  the  contractor 
decided  to  try  to  move  them  aside  bodily  and  later 
return  them  to  the  reconstructed  foundation.  This  plan 
was  carried  out  and  after  a  little  practice  was  applied 
expeditiously  over  the  entire  reservoir  floor.  A  total  of 
50  six-in.  slabs,  weighing  about  thirteen  tons  each, 
were  rfioved  without  injury,  the  average  move  for  a 
slab  being  about  18  ft. 

The  asphalt  on  the  slabs  and  in  the  joints  was  first 
removed  by  burning  as  described  in  Engineering  News- 
Recurd  Oct.  27,  1921,  p.  703.  This  made  it  possible  for 
a  crew  of  about  twenty  men,  by  prying  against  the 
adjoining  slabs  with  crowbars,  to  raise  a  slab  high 
enough  to  get  jacks  and  blocks  beneath  it.  After  ex- 
perience with  the  first  few  slabs  it  was  found  that  the 
jacks  could  be  supported  on  the  concrete  footings  and 


MOVING  A  13-TON  SLAB  IN  THE  RESERVOIR  FLOOR 

Note  the  undeimining  of  footing  in  the  foreEround.  Jacks 
supported  on  tlicse  footings  lifted  tlic  sl.ibs  wliicli  were  then 
rolled  aside  until  new   foundations  were  plaeed. 

addition  of  three  layers  of  fabric  and  finally  sealed  with 
a  carbon  gum.  The  last  operation  was  to  paint  the 
entire  inner  surface  of  the  reservoir  with  a  black 
waterproof  paint  and  cover  this  with  a  cement  "lotion" 
which  covered  all  traces  of  the  black  compound.  The 
cost  of  this  final  cement  finish,  including  its  application, 
was  about  Ac.  per  sq.ft. 

Although  the  repair  of  the  reservoir  as  a  whole  was 
done  in  a  series  of  several  operations,  the  work  on  the 
floor  involving  the  moving  of  the  slabs  bodily  was  done 
in  the  equivalent  of  about  sixty  days  with  a  crew  of 
from  twenty-five  to  thirty  men.  The  cost  of  doing  the 
work  in  this  way  is  estimated  to  have  been  about  .50 
per  cent  of  the  sum  which  would  have  been  required 
to  break  up  the  old  concrete  and  pour  an  entirely 
new  floor. 

The  foregoing  account  of  the  work  is  based  on  in- 
formation supplied  by  the  Waterproof  Paint  Co.  of 
Lankershim,  Cal. 
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Determination  of  Rail  Wear  for 
Valuation  Purposes 

Cross-Sections  Accurately  Measured  in  Field — 

Rails  Rated  by  Scientific  Analysis 

of  Observed  Deterioration 

By  J.  P.  Newell 

ConsultiiiB  Engineer,  Portland,  Ore. 

THE  difficulty  of  accurately  measuring  the  wear  of 
rails  in  the  track  has  hitherto  made  the  inspection 
of  rails  in  valuation  work  almost  entirely  a  matter  of 
the  judgment  of  the  inspector.  In  the  Grand  Trunk 
arbitration,  with  10,000  miles  of  track  to  be  examined 
for  actual  purchase,  a  more  definite  method  of  pro- 
cedure was  desirable.  It  was  made  possible  by  the  in- 
vention of  a  rail  pantograph  by  S.  W.  Fairweather, 
office  engineer  of  the  government  staff. 

The  Rail  Pantograph.— The  distinguishing  feature  of 
this  instrument  are  a  curved  arm  which  can  be  rotated 
about  its  axis  without  changing  the  position  of  the 
tracing  "point,"  and  which  carries  a  second  arm 
mounted  on  an  axis  at  right  angles  to  the  first  and 
capable  of  being  similarly  rotated;  and  the  substitution 
of  a  tiny  wheel  of  hard  steel  for  the  usual  sharp  point. 
In  other  respects  it  is  like  an  ordinary  pantograph 
except  that  it  is  made  of  heavier  material.  It  is 
mounted  on  a  board  about  18  in.  square  which  can  be 
clamped  to  the  head  of  the  rail  to  be  measured.  The 
curved  arm  enables  the  entire  rail  section  to  be  reached 
at  one  setting,  and  the  wheel  runs  smoothly  over  the 
surface,  where  a  point  would  be  continually  catching. 
The  rail  section  is  traced  on  a  card  fastened  to  an  upper 
corner  of  the  board.  The  accuracy  of  the  instrument 
is  tested  each  time  it  is  used,  by  the  closure  of  the 
drawing,  and  means  are  provided  for  adjustment.  The 
drawing  is  larger  than  the  true  section  by  the  radius 
of  the  wheel  at  the  point,  li  in.  The  accompanying 
photographs  show  clearly  the  construction  and  method 
of  use. 

Each  track-inspection  party  of  the  government  staff 
had  one  of  these  "ouija  boards,"  as  they  were  promptly 
dubbed.  Rail  sections  were  taken  at  frequent  intervals, 
taking  both  rails  on  curves,  and  notes  made  on  the 
cards  of  the  mile-post  location,  position  in  the  track, 
size,  date  and  brand  of  rail  and  track  in  which  it  was 
found.  About  9,000  sections  were  measured,  and  the 
cards  are  on  file  at  Ottawa. 

A  traffic  study  made  in  the  course  of  the  investigation 
calculated  the  gross  tonnage  of  freight  cars  and  loco- 
motives in  each  direction  over  each  track  for  a  year. 
Similar  figures  for  passenger  traffic  could  be  easily 
obtained,  and  close  approximations  of  both  for  other 
years  could  be  made.  This,  taken  together  with  the 
rail  sections,  furnishes  valuable  material  for  a  study 
of  the  effects  of  ti'affic  on  rail  wear. 

Field  Methods — Deterioration  of  rail  by  wear  mani- 
fests itself  in  one  or  more  of  six  ways:  (1)  top  wear, 
(2)  side  wear,  (3)  depression  of  the  ends  by  wear  and 
bending,  (4)  surface  roughness,  (5)  surface  bending. 
(6)  kinking. 

The  first  two  were  shown  accurately  by  the  measured 
sections.  The  third  was  measured  by  a  four-foot  steel 
straight-edge  laid  across  the  joint.  A  graduated  wedge, 
applied  at  the  end  of  the  rail,  measured  the  deflection 
in  64ths  of  an  inch.     The  other  three  conditions  were 


estimatad  by  the  inspectors,  who  were  instructed  to 
mark  each  by  O  for  no  perceptible  wear,  A  for  a  small 
amount,  B  for  a  moderate  amount,  C  for  a  bad  condition, 
and  D  too  bad  to  continue  in  use.  These  were  recorded 
in  the  order  given  above.  Thus  if  a  rail  card  were 
marked  ABC,  it  would  indicate  that  the  rail  whose  top 
and  side  wear  were  shown  by  the  section  on  the  card, 
and  end  wear  by  the  number  of  64ths  of  an  inch  de- 
pression, had  a  perceptible  surface  roughness,  a  moder- 
ate amount  of  surface  bending  and  was  kinked  about 
as  badly  as  could  be  permitted.  A  rail  marked  D  must 
be  scrapped  or  changed  to  an  inferior  service,  regardless 
of  the  other  markings.  These  letter  gradings  were 
made  with  regard  to  the  service  in  which  the  rail  was 
found.  Thus  a  given  marking  for  a  rail  in  branch 
line  track  indicated  a  greater  amount  of  wear  than  the 
same  marks  for  a  main  line  rail. 

Standards  for  Rating  Rail — In  reducing  the  data  col- 
lected by  field  engineers  to  numerical  expressions  of 
condition  per  cent,  recourse  was  had  to  the  standards 
for  relay  and  scrap  rail.  It  was  considered  that  rail 
in  service,  found  to  be  worn  to  the  same  extent  as  the 
average  of  rails  bought  and  sold  as  relay  was  depre- 
ciated by  the  difference  in  price  between  new  rail  and 
relay ;  the  same  for  scrap. 

Prices  of  relay  and  scrap  vary  with  local  conditions 
but  it  was  estimated  that,  considering  the  whole  coun- 
try served  by  the  Grand  Trunk,  scrap  rail  would  aver- 
age one-third  of  the  price  of  new  rail  and  relay  two- 
thirds.  This  means  that  one-half  the  wearing  value  is 
used  up  in  main  line  service  and  the  other  in  branch 
lines  or  side  tracks.  These  ratios  may  be  quite  different 
under  other  conditions. 

Deterioration  of  rail,  if  of  considerable  extent,  al- 
ways manifests  itself  in  more  than  one  way.  Specifica- 
tions for  relay  and  scrap  rail  are  made  with  this  fact 
in  mind.  In  order,  however,  to  give  a  numerical  value 
to  each  kind  of  wear,  it  must  be  considered  alone,  in 
which  case  the  specifications  would  be  somewhat 
relaxed.  On  the  other  hand,  the  specifications  represent 
limits,  and  the  average  condition  of  either  relay  or 
scrap  is  a  little  better  than  these  limits.  These  two 
conditions  were  considered  as  about  balancing  each 
other,  and  the  limits  given  by  the  specifications  for 
each  kind  of  wear  as  permitted  for  relay  or  scrap  were 
taken  as  representing  the  average  for  that  kind  of  wear 
alone. 

Combination  of  Ratings — The  depreciation  from  sev- 
eral forms  of  wear  existing  together  is  obviously  not 
the  arithmetical  sum  of  the  percentages  of  depreciation 
which  would  be  due  to  the  various  cau.ses  considered 
separately.  A  rail  which  is  badly  side-worn  is  less 
damaged  by  a  given  amount  of  end-bending  than  one 
which  is  otherwise  perfect.  It  is  therefore  necessary  to 
establish  percentages  of  depreciation  corresponding  to 
combinations  of  wear  in  various  forms.  The  procedure 
adopted  was  first  to  rate  the  rail  for  sectional  and  end 
wear  combined,  and  then  enter  a  second  table  with  the 
depreciation  thus  obtained  and  find  an  additional 
amount  to  cover  the  three  other  forms  of  wear. 

The  specifications  used  were  those  of  R.  W.  Hunt  & 
Co.  and  the  Canadian  Pacific  Ry.  The  method  of  mak- 
ing up  the  tables  for  a  100-lb.  rail  will  be  described. 
The  maximum  top  wear  permissible  for  No.  1  relay  is 
A  in.,  w-hich  on  the  rail  used  by  the  Grand  Trunk 
represents  a  loss  of  area  of  head  of  rail  of  10  per  cent. 


August  24,  1922 


ENGINEERING     N E  W  S  - R E C O R D 


311 


This  amount  of  wear  therefore  represents  a  deprecia- 
tion of  50  per  cent  without  other  defects.  The  greatest 
loss  of  area  by  top  wear  found  in  service  was  35  per 
cent.  This  percentage  was  taken  as  the  maximum  per- 
missible, the  corresponding  depreciation  being  there- 
fere  100  per  cent. 

The  maxmum  side  wear  for  relay  was  taken  at  i  in. 
which  equals  8  per  cent  of  area  of  head.  Side  wear 
of  25  per  cent  on  one  side  calls  for  scrapping  as  the 
bearing  is  then  so  far  to  the  outside  of  the  head  that 
failure  is  likely  to  occur.     Side  and  top  wear  rarely 


10  per  cent  top  wear 
8  per  cent  side  wear 
8/ 64  in.  end  wear 


50  per  cent  depreciation. 


;  50  per  cent  depreciation. 


and  the  following  combinations  were  added : 

2/64  in.  end  -|-  7.5  per  cent  top  | 

or  6  per  cent  side  | 

4/64  in.  end  +  5.0  per  cent  top  | 

or  4  per  cent  side  f 
6/64  in.  end  +  2.5  per  cent  top  I 

or  2  per  cent  side         J 

35  per  cent  top  wear  1 
25  per  cent  side  wear 
32/64  in.  end  wear   j 

The  remainder  of  the  table  is  supplied  by  interpola- 


100  per  cent  depreciation. 


PANTOGRAPH  USED  TO  DETERMINE  RAIL,  SECTIONS 
These  pictures  show  the  pantograph  in  three  different  posi-  the   entire   section    may   be    reached    at   one   setting.      The 

tions    with    reference   to   a    rail   section.      The   curved    main  "point"    consists  of  a   tiny  wheel   of  hard   steel   which   pre- 

and    secondary    arms    permit    movement    of    the    hand-hold  vents  catching  on  the  rail  surface   whicli   might   be  caused 

without  changing  the  position  of  the  tracing  point,  so  that  by  a  sharp  point. 


occur  together  to  a  marked  degree.  Where  both  were 
found,  it  was  the  rule  to  add  one-quarter  of  the  smaller 
to  the  larger  and  apply  the  rating  accordingly. 

For  end  wear  a  depression  of  l  in.  in  2  ft.  was  taken 
as  the  maximum  for  relay.  The  cost  of  cutting  off  rails 
plus  the  loss  of  length  equals  about  25  per  cent  of  the 
wearing    value;    consequently    depreciation    from    end 
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wear  is  limited  to  25  per  cent  in  addition  to  that  due 
to  sectional  wear,  except  that  a  shortened  rail  would 
always  be  depreciated  50  per  cent.  One-half  inch  de- 
pression has  been  taken  as  indicating  100  per  cent 
depreciation,  except  as  limited  by  cutting-off. 

Table  of  Sectional  and  End  H^cac— The  controlling 
points  in  Table  I  have  thus  been  established  as  follows: 


=  50  percent  depreciation. 


tion,  bearing  in  mind  that  any  form  of  wear  has  but 
little  effect  upon  depreciation  until  it  becomes  equal  to 
the  other  kinds  of  wear  found  with  it.  Tables  were 
worked  out  for  each  per  cent.  In  the  one  here  presented 
this  is  done  only  as  far  as  10  per  cent  top  wear. 

The  Grand  Trunk  has  a  79-lb.  rail  with  a  deep  narrow 
head  and  metal  of  a  very  high  quality.  On  this  account 
the  controlling  percentages  were  fi.xed  as  follows: 

13  I>er  rr-nt  tnji  wear 
8  per  cent  side  wear 
S/64  in.  end  wear 
2/64  in.  end  -\-  10  per  cent  top 

or  6  per  cent  side 
4/64  in.  end  -|-  6.5  per  cent  top 

or  4  per  cent  side 
6/64  in.  end  -(-  3.0  per  cent  lop 

or  2  per  cent  side 

4. 'i  per  cent  top  wear   1 

20  per  cent  side  weai  [    =  1  00  per  cent  depreciation. 

32/61  in.  end  wear       J 

Controlling  points  were  fixed  in  a  similar  manner  and 
tables  made  for  each  size  of  rail. 

Effect  of  Other  Depreciation — The  effect  of  the  re- 
maining causes  of  depreciation  decreases  rapidly  as  sec- 
tional and  end  wear  increase.  As  already  pointed  out, 
the  ratings  on  account  of  these  causes  indicate  a  greater 
amount  of  depreciation  the  lower  the  grade  of  service 
in  which  the  rail  is  found. 

In  fixing  the  controlling  points  in  the  table  of  addi- 
tional depreciation  due  to  surface  roughness,  surface 
bending  and  kinking,  it  was  estimated  that  the  loss  of 
service  value  in  the  main  line  rail  marked  by  the  inspect- 
ing engineer  CCC,  but  not  otherwise  deteriorated  at  all, 
is  about  three-quarters  as  much  as  that  of  relay  rail, 
or  36  per  cent.  To  main  line  rail  depreciated  to  relay 
by  end  and  sectional  wear,  CCC  was  considered  to  add 
only  10  per  cent.    If  the  rail  were  depreciated  100  per 


312 


ENGINEERING     N  E  W  S - R  E  C  0  R  D 


\o\.  80,  No.  8 


cent  from  any  cause,  the  same  mark  would  add  nothing 
to  it.  With  these  three  points  fixed,  the  remainder 
were  interpolated  in  such  manner  that  they  decrease 
rapidly  at  first,  with  increase  of  sectional  wear,  and 
much  more  slowly  after  the  latter  reaches  50  per  cent. 

For  important  branch  lines  the  same  marking  was 
taken  as  giving  values  of  42  per  cent,  15  per  cent  and 
0.  For  secondary  branch  lines  50  per  cent,  20  per 
cent  and  0 ;  for  siding  rail,  60  per  cent,  25  per  cent  and  0. 

The  AAA  marking  was  taken  as  equal  to  one-sixth 
as  much  as  CCC,  but  as  reducing  to  0  by  the  time 
sectional  wear  reaches  50  per  cent.  BBB  was  considered 
as  equal  to  approximately  one-half  of  CCC.  The  method 
of   interpolation    is   sufficiently    indicated   by    Table    II 


T.\BI,E  II— ADDITIONS  TO  RATING  TABI.K  READINGS  ON  ACCOUNT 
OF  SURFACE-ROUGHNESS,  SURFACE-BENDING  AND  KINKING 

Prr  Cent  Main  Lino  Rail  ^^, 

Section  and  AAA  OAB  AAB  OBB  ABB  AAC  BBB  ABC  BBC  ACC  BCC  CCC 

End  Wear  OOB  OOC  OAC            OBC            OCC 

0  6         8  10        12        14        16        18       20       24       26       30       35 

10  4         5  7         8        10        II        H        14        17        19       22       26 

20  3         4  5         6         7         9        10        II        13        14        16       20 

30  2         3  4         5         6         7         8         9        10        II        13        16 

40  T          2  3          3          4          5          6          6          8          9        10        13 

50  i         T  I          2         3         3         4         5         5         7         8        10 

60  00  1223345)68 

70  00  11223344)6 

80  0         0  1112         2         3          5          3         4         4 

90  0          0  0          0           '           '           '           '           '           ^          ^          ?, 

on        onoooooooo 


100 


which  gives  the  additions  for  each  marking  to  be  made 
for  each  10  per  cent  of  depreciation  from  sectional  or 
end  wear.     This  table  is  used  for  any  main  line  rail. 

Use  of  Tables — The  tables  were  used  in  this  way: 
A  tracing  of  the  rail,  with  various  percentages  of  wear 
shown  on  it,  was  applied  to  the  drawing  on  each  card, 
as  turned  in  by  the  field  forces,  and  the  approximate 
loss  of  head  by  top  or  side  wear,  or  both,  noted.  With 
this  percentage  and  the  end  depression  given  on  the 
card,  the  depreciation  was  found  by  Table  I.  This  fig- 
ure was  then  found  in  the  first  column  of  Table  II,  and 
the  addition  corresponding  to  the  letter  grading  on  the 
card  found  in  the  appropriate  column. 

For  example:  A  rail  card  showed  a  section  of  100-lb. 
rail  which  had  a  top  wear  of  6  per  cent,  no  si/e  wear, 
end  wear  jv  in.  grading  AAC.  Table  I  for  100-lb.  rail, 
gives  43  per  cent  depreciation.  Table  II  shows  an  addi- 
tion of  4  per  cent.     Total  depreciation  47  per  cent. 

Satisfactory  results  were  obtained  by  this  method  of 
inspection  on  the  Grand  Trunk,  but  after  the  rejection 
by  the  board  of  arbitrators  of  the  estimates  of  cost  of 
reproduction  offered  by  the  company,  it  was  thought 
best  by  counsel  for  the  government  to  withhold  evidence 
as  to  percentages  of  depreciation.  The  results  were 
therefore  not  subjected  to  adverse  criticism.  In  any 
case,  differences  of  opinion  would  doubtless  exist  as  to 
the  relations  between  the  values  of  new  rail,  relay  and 
scrap,  and  the  effects  of  different  kinds  and  degrees  of 
wear,  but  after  these  factors  were  fixed  there  should 
be  but  little  variation  in  the  application  of  the  rules. 


Great  Britain's  Highway  Mileage 

The  total  length  of  all  highways  in  Great  Britain, 
according  to  a  statement  by  Sir  Henry  Maybui->', 
director  of  roads.  Ministry  of  Transport,  in  a  recent 
address  before  the  Institute  of  Transport,  is  computed 
as  177,306  miles.  The  results  of  the  classification  of 
roads  show  22,160  miles  of  first-class  and  14,419  miles  of 
second-class  roads. 


Applying  Efficiency  to  the 
Production  of  City  Maps 

Sectional  Tracings.  Embodying  Primary  Data, 

Printed  in  Duplicate — One  Set  Is  Basis  for 

Working  Maps  and  Other  for  Special  Uses 

By  S.  M.  Gotten 

Civil   Engineer,   Phoenix,  Arizona 

THE  ROUTINE  work  of  the  average  city  engineer- 
ing department  consists  largely  in  the  continual 
preparation  of  maps  of  the  city  or  parts  thereof.  Such 
maps  are  required  for  a  variety  of  uses;  primarily,  to 
.show  accurately  the  location  of  streets,  land  subdivi- 
sions, and  other  fixed  characteristics;  thereafter,  to 
delineate  assessment  or  improvement  districts,  to  show 
the  location  of  sewers,  water  mains  and  other  public 
service  installations,  and  to  show  special  districts  being 
studied  for  special  purposes.  The  character  of  the  work 
is  such  that  maps  of  the  same  scale  are  suitable  for 
all  these  purposes,  but  unless  some  system  is  devised 
to  avoid  it,  the  bulk  of  the  work  in  the  preparation  of 
such  maps  will  be  but  a  repetition  of  similar  effort 
previously  expended. 

Preparation  of  Sectional  Tracings — The  system  now- 
in  use  in  the  engineering  department  of  the  City  of 
Phoenix  has  resulted  in  a  great  economy  of  time  and 
money,  and  has  made  it  possible  to  prepare  acceptable 
office  records  inexpensively.  The  prerequisite  to  adop- 
tion of  this  system  is  a  set  of  sectional  maps  of  the 
city,  on  tracing  cloth,  uniform  as  to  size  and  appearance, 
and  carrying  upon  them  all  data  of  primary  importance. 
The  scale  of  the  maps  should  be  large  enough  to  show- 
clearly  all  information,  both  present  and  anticipated. 
The  size  of  sheet  selected  will  be  determined  somewhat 
by  the  natural  subdivisions  composing  the  city,  but 
should  be  as  large  as  possible,  though  not  unwieldy. 
Since  these  maps  are  to  be  indirectly  modified  and 
reproduced  to  serve  as  the  basis  for  special  maps,  care 
must  be  exercised  to  arrange  street  names  and  other 
lettering  so  that  this  will  conflict  as  little  as  possible 
with  the  other  purposes  to  which  the  map  is  to  be  put. 
The  City  of  Phoenix  embraces  an  area  of  5.16  square 
miles,  and  is  situated  in  a  region  where  the  original 
subdivisions  of  record  are  the  sections  and  quarter- 
sections  established  by  government  survey.  Conse- 
quently, the  quarter-section  immediately  suggested  itself 
as  the  logical  unit  for  the  sectional  maps,  particularly 
in  view  of  the  fact  that  without  exception  the  city  has 
continuous  and  fairly  uniform  streets  along  all  sections 
and  quarter-section  lines.  A  scale  of  100  ft.  to  the 
inch  was  adopted.  In  order  to  have  each  map  complete 
data  pertaining  to  streets  bounding  the  limits  of  each 
map  were  shown.  The  name  and  number  of  the  abut- 
ting map  sections  were  shown  on  the  corresponding 
border  of  each  map,  so  that  it  is  possible  to  move  from 
one  map  to  those  adjacent  without  any  break  in  the 
continuity.  Each  quarter-section  map  was  given  an 
official  designation.  In  view  of  the  purposes  to  which 
these  maps  were  to  be  put  the  street  names  were  put 
only  at  the  bottom  and  at  the  left  of  the  sheet,  whenever 
possible,  and  outside  of  the  area  of  that  particular 
quarter-section.  Intersecting  streets  were  showTi  for  a 
distance  of  about  two  inches  outside  of  the  bounding 
streets. 

Data  Included   on    Tracings — In   addition    to   street 
locations  and  names,  these  maps  carried  the  following; 


August  24,  1922 


ENGINEERING     NEWS-RECORD 


313 


■^rj^ 


'jW«WWi^v- 


.. 

CKC3TC 

U 

^ 
^ 

'    r    '-^ 

: s. W-I -    '^ 


-xr 


r  ■•••„ 

■;■■"  A 

- 

"  ?' 

.- 

»  °f 

-   sj 

- 

'    ■ 

■' 

'    • 

- 

* 

. 

"i 

I    ■ 

','  .,■ 

■  .  *•! 

\-  PI.:- A 

-7--' 

' 

:-  - 

c^ — a L-_ I: Li 


■  i  • 

C — z. 1'_ ^ 1: 


.     J     ,. 


-  ;    • 


N   "'- 

■-'  ^ 

» 

m 

- 

" 

- 

- 

t 

r-   -  ■ 

f^/LLMOffE  ~., 


>■     .1  r    '    r    I.V.-  .■ 

,         Bic-MOMD,, 

■      .             « 

'      1      " 

'       1      " 

■           _■       i      •- 

■  "t?:  1  • :::  i 

1       ., '    b 

■^-^v-j 

■     ~,  ■-  ■ 

^5r 
;2 

1 

i au,_^ 

-i^r^ 

_.« :- 

e                 1 

i'    ■ 

-', — r 

7.-.    • 

— <t 

•  ir. 
i 


EZZ 


T 


Ik 


.^^ 


. .,  ,,.^«b5f airyf^ 


^ 


~5^f^^ 


"e-sA^^auh' 


"T^ 


^^ 


I^ 


"V^ 


L-1 


'  '^'^Lu^oite 


--73»VZ,#»-^ 


-Aae^— 


w.C,ffl^.d 


BENNETT 


•ynra 


.MAIX  TKACING  P^ROM  WHICH  SPECIAL  USK  DETAIL  MAPS  ARE  MAPIO 


On  this  map  are  included  the  following  data:  Subdivision 
name  under  which  property  is  recorded,  block  and  lot 
numbers,  survey  monuments,  grade  elevations  oC  property 

1.  The  name  of  the  subdivision  under  which  the  prop- 
erty is  recorded,  and  a  reference  to  the  book  and  page 
of  official  record.  This  designation  was  so  placed  as  to 
appear  partly  in  the  northwest  and  partly  in  the  south- 
east corners  of  the  subdivision,  and  the  outlines  of  the 
subdivision  were  further  indicated  by  a  broad  red  ink 
line  just  inside  the  property  line. 

2.  The  name  or  number  of  blocks  and  lots,  the  re- 
corded dimensions  of  the  latter,  and  the  width  of  streets 
and  alleys.  The  figures  showing  the  dimensions  of  lots 
were  set  back  sufficiently  from  property  lines  so  as  not 
to  interfere  with  the  subdivisional  boundary  lines,  if 
any,  and  the  lot  numbers  were  placed  near,  but  not  on, 
the  rear  line  of  the  property.    This  left  the  lot  clear 


corners  at  street  intersections,  and  street-railway  and 
railway  tracks  and  rishts-of-way.  These  tracings  are 
large  enough  to  allow  matching  up  with  adjacent  ones. 

for  any  other  notations  that  might  seem  to  be  desirable 
3.  The  city  survey  monuments,  of  which  there  is 
at  least  one  at  each  street  intersection,  together  with 
a  number  for  each  one.  Each  east  and  west  street  was 
given  a  number,  likewise  each  north  and  south  street, 
and  these  numbers  apply  to  these  streets  from  end  to 
end  of  the  city.  Each  street  intersection  has  a  number 
then  which  is  the  combination  of  these  street  numbers, 
always  in  a  certain  form,  and  the  monuments  take  the 
numbers  of  the  street  intersections,  with  suitable 
alphabetical  subscripts  when  an  intersection  has  more 
than  one  monument.  These  monuments  lie  on  a  straight 
line  for  each  street  or  portion  thereof,  and  this  "stone 
line"  was  shown,  together  with  the  rectangular  offsets 
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from  the  same  to  the  adjacent  property  lines:  also, 
the  distances  from  stone  to  stone  as  determined  by  city 
survey. 

4.  The  grade  elevations  of  property  corners  at  street 
intersections  and  other  points,  as  established  by  ordi- 
nance, and  the  elevations  of  the  city  monuments. 

5.  Street  railway  tracks  and  railroad  tracks  and 
rights-of-way. 

The  overall  size  of  the  maps  is  31  ^  in.  x  34  in.  A 
ai-in.  binding  border  was  provided  at  the  left  of  the 
map,  and  a  *-in.  border  on,  the  other  sides. 

The  completed  set  consists  of  twenty-six  maps.  Three 
draftsmen  were  employed  on  this  work  at  different  times 
for  a  period  of  about  six  months.  Each  map  was 
prepared  complete  by  the  draftsman  to  whom  it  was 
assigned,  with  the  exception  of  the  title.  The  work 
of  these  three  men  was  ordinarily  very  dissimilar  in' 
appearance,  but  by  adopting  standard  procedure  respect- 
ing every  detail  of  these  maps,  results  were  secured 
which  were  extremely  uniform. 

Before  beginning  the  preparation  of  the  sectional 
maps  a  traverse  net  for  the  city  as  a  whole  was  plotted 
along  all  section  and  quarter-section  lines,  and  the 
co-ordinates  of  control  corners  for  each  quarter-section 
were  computed.  The  necessary  data  were  on  hand  from 
previous  surveys  and  general  office  records.  The  co- 
ordinates of  control  corners  for  each  sectional  map  were 
so  laid  off  that  the  side  border  lines  lay  in  a  due  north 
and  south  direction,  so  that  all  maps  are  oriented  with 
respect  to  the  same  north  line  when  placed  side  by 
side.  The  plotting  of  the  control  corners  by  co-ordinates 
also  insured  a  degree  of  accuracy  and  uniformity  im- 
possible to  secure  otherwise. 

Preparation  of  and  Use  of  Negatives — From  these 
tracings  were  printed  two  sets  of  negatives.  Prints 
from  one  set  were  used  as  the  working  maps  for  the 
office,  and  then  filed  for  subsequent  use:  on  the  other 
set  of  negatives  the  stones,  stone  lines,  grade  and  stone 
elevations,  and  stone  distances  were  blocked  out,  using 
a  payzant  pen  or  brush  and  black  drawing  ink.  These 
negatives  give  a  print  free  from  detail  that  would  only 
be  in  the  way  for  various  plotting  purposes.  Such  maps 
are  suitable  for  use  in  various  city  departments. 

Use  of  Prints — From  the  altered  negatives  was  made 
a  set  of  brown-line  prints  on  thin  paper  of  the  best 
grade,  from  which  very  good  blueprints  or  negatives 
are  procurable.  This  set  of  maps  was  filed,  is  kept 
intact,  and  is  used  primarily  in  connection  with  the 
preparation  of  improvement  or  assessment-district  dia- 
grams. The  boundaries  of  assessment  districts  are 
laid  off  on  the  thin  brown-line  prints  in  light-colored 
pencil  lines,  and  a  negative  made  of  that  portion  of  the 
map.  A  sheet  slightly  larger  than  the  overall  size  of 
the  finished  diagram  is  cut  from  paper  such  as  is  used 
to  wrap  sensitized  papers.  An  area  is  cut  from  this 
sheet  such  that  the  opening  will  just  fit  around  that 
portion  of  the  negative  to  be  printed  and  the  negative 
is  attached  to  the  mat  by  gummed  stickers.  The  titles 
and  legends  which  appear  upon  these  diagrams  being 
practically  identical  in  all  cases,  negatives  for  them 
have  been  prepared  in  quantity,  and  are  set  into  the 
mat  just  as  in  the  case  of  the  map  portion  above 
described. 

From  this  mat-negative  a  thin  brown-line  print  is 
made.    On  this  print  is  lettered  in  black  drawing  ink, 


the  required  data,  such  as  assessment  numbers,  areas 
of  lots,  outlines  of  the  street  improvement,  and  the 
omitted  portions  of  the  title  and  legend.  We  now  have 
the  equivalent  of  a  tracing  of  the  diagram,  for  the 
specific  purposes  in  view  without  having  had  to  draw 
a  line  or  set  down  a  figure  so  far  as  the  map  proper  is 
concerned.  We  have  used  only  a  small  fraction  of  the 
time  which  a  tracing  would  have  required,  and  the 
expense  of  the  prints  and  material  used  is  negligible. 
Furthermore,  we  know  that  the  map  features  of  the 
diagram  confonn  absolutely  to  the  official  city  map  of 
that  area,  and  that  draftsmen's  reproduction  errors  are 
eliminated. 

From  the  completed  brown-line  print  and  additions, 
is  made  a  negative,  and  from  this  as  many  blue-line 
prints  as  required.  These  final  prints,  while  possibly 
lacking  something  of  perfection,  are  good,  clean-cut 
specimens  and  give  no  hint  of  their  composite  origin. 
One  copy  of  these  prints  goes  to  the  contractor  for 
that  improvement  job,  and  is  delivered  by  him  to  the 
bond  house  that  purchases  the  bonds. 

If  the  assessment  district  extends  beyond  the  limits 
of  one  map,  the  condition  is  easily  met.  We  have  had 
them  which  embraced  portions  of  six  maps  and  have 
not  found  this  to  interfere  with  the  efficient  operation 
of  the  scheme  of  reproduction,  or  the  arrangement  of 
our  diagrams. 

The  thin  brown-line  prints  from  the  altered  negatives 
of  the  sectional  maps  have  proven  to  be  of  great  value, 
and  to  effect  pronounced  economies  in  the  preparation 
of  office  records.  They  sen'e  practically  as  well  as 
original  tracings,  and  they  are  to  be  had  on  a  few  hours 
notice  and  at  small  expense.  We  have  used  them  very 
successfully  as  the  basis  of  a  set  of  sewer  maps.  The 
sewer  lines  and  all  data  incident  thereto  were  put  on 
in  black  drawing  ink,  and  stand  out  well  from  the  map 
background.  The  blue-prints  made  from  these  maps 
are  as  clean  cut  in  definition  as  could  be  reasonably 
desired.  It  is  anticipated  that  these  thin  brown-line 
maps  will  be  used  in  the  near  future  for  preparing 
several  sets  of  special  function  maps  of  the  city,  cover- 
ing such  services  as  water,  gas,  and  electricity. 

Field  Party  Books — An  additional  use  for  such  a  set 
of  city  maps  may  be  suggested  by  the  method  we  em- 
ployed in  making  up  the  map  books  for  the  field  parties. 
Heretofore  it  had  been  the  custom  to  make  these  books 
of  small  sheets  of  egg-shell  paper,  and  to  a  small  scale. 
They  were  kept  in  ring  binders  which  fitted  the  pocket, 
and  so  were  very  convenient.  But,  each  sheet  had  to 
be  a  piece  of  individual  work,  was  relatively  expensive, 
and  when  worn  out  called  for  a  duplication  of  the  orig- 
inal effort  to  replace  it.  To  eliminate  these  objections 
the  following  method  was  devised. 

The  letter  size.  Si  in.  x  11  in.  was  adopted  as  the 
standard  for  the  field  books,  and  a  suitable  ring  binder 
as  the  cover.  Two  negatives  were  made  of  each  sectional 
map  and  cut  into  twelve  sheets  so  as  to  embrace  the 
entire  map,  with  a  lap  between  the  adjacent  edges  of 
the  sheets.  The  white  lines  were  blacked  out  for  a 
distance  of  J  in.  or  more  from  the  edge  of  the  sheets, 
so  that  the  prints  would  have  the  appearance  of  finished 
an  individual  workmanship.  The  negative  sheets  were 
cut  somewhat  larger  than  the  finished  print  size  to 
provide  for  printing.  The  appearance  of  the  prints 
was  good  and  made  into  a  book  they  have  been  very 
satisfactory.     The  negative  sheets  were  filed. 
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High  Standard  Concrete  Roads  in 
North  Carolina 

Subgrade  Checked  by  Templet — Concrete  Mixed 
a  Minute  and  a  Half — Rolling  and  Belt- 
ing Follow  Machine  Finishing 

HEAVY  reinforcement,  a  minute-and-a-half  mix  and 
an  especially  careful  hand-finish  put  the  new  con- 
crete road  standards  of  North  Carolina  in  the  van  of 
modern  practice.  In  1921,  the  first  year  of  state  con- 
struction, 16J  miles  of  concrete  pavement  were  con- 
structed. The  present  year  will  probably  see  this 
mileage  multiplied  by  ten.  Not  all  of  this  is  of  the 
reinforced  section  illustrated.  With  the  plain  section, 
however,  the  thickness  is  increased  about  an  inch  by 
flattening  the  bottom  of  the  slab  and  crowning  it  to  a 
thickness  of  8  in.  at  the  center  from  6-in.  edges.     For 


16-0 


FIG.  2.     STEEL  SCREED  FOR  HAND  FINISHING 
This  screed  is  required  to  weigh  IS  lb.  per  foot  whatever 
its  length  and  not  less  than  a  total  of  400  lb.  however  short. 
Note  that  the  channel  is  given  an  excess  crown  of  J-in.  to 
allow  tor  crown  slump  in  rolling,  belting  and  setting. 

to  take  shear  at  transverse  joints.  These  are  construc- 
tion joints  exclusively.  Wherever  the  mixer  is  stopped 
exceeding  30  min.  a  joint,  as  shown  by  Fig.  1,  is 
installed.  The  dowel  bars  are  spaced  2  ft.  apart,  are 
tarred,  painted  or  otherwise  treated  to  destroy  bond, 
and  bond  is  actually  destroyed  on  one  side  of  the  joint 
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FIG.    1.      PAVEMENT    SLAB    AND    REINFORCEMENT    DETAILS 


a  16-ft.  width,  the  plain  slab  runs  about  2,151  cu.yd. 
per  mile  and  the  reinforced  slab  about  1,564  cu.yd.  per 
mile.  The  relative  sectional  areas  are  11  sq.ft.  and 
8  sq.ft. 

An  unusually  heavy  reinforcement  is  being  employed 
and  advantage  of  this  is  taken,  as  has  been  indicated, 
to  reduce  the  volume  of  concrete  nearly  600  cu.yd.  per 
mile.  Both  manufactured  galvanized  steel  fabric  and 
fabricated  sheets  of  plain  steel  bars  are  employed  for 
main  reinforcement.  The  effective  areas  and  the  spac- 
ing required  in  each  case  are: 

Mesh  Bar 

Fabric  Mat 

Main  members  area  per  foot,  sq.in 0.172  0.261 

Mr  in   members    spacing,    in 4  to  8  4  to  9 

Secondary  members,  area,  per  foot,  sq.in 0.033  0.037 

Secondary   members,  spacing,    in 16  16 

Both  styles  of  sheet  reinfoi-cement  are  supplemented 
by  marginal  bars  at  the  edges  and  on  both  sides  of  all 
transverse  joints.  These  are  bent  and  lapped  as  indi- 
cated on  the  plan  of  reinforcement  in  Fig.  1.  For  the 
heaviest  construction  indicated  the  weight  of  reinforce- 
ment runs  from  90  to  100  lb.  per  square.  It  is  placed 
in  flat  sheets  2  in.  below  the  surface  on  a  bed  of  concrete 
struck  off  roughly  by  templet. 

A  secondary  use  of  steel  in  the  slab  is  as  dowel  bars 


by  pulling  the  bar   \\   in.  when  ready  to  continue  the 
slab  beyond  the  joint. 

Preparation  of  the  concrete  mixture  is  rather  closely 
controlled.  The  increased  use  of  larger  mixers,  21  and 
28  cu.ft.,  both  create  the  necessity  and  increase  the 
possibility  of  better  preparation  of  concrete.  More 
precise  measuring  of  material  is  required  because  with 
large  mixers  the  batch  containers  are  of  large  area 
and  rough  charging  to  mark,    introduce  variations  of 
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FIG.  4.     BOW  BELT  FINISHER 
Required  length    2   ft.   Bivatcr   than   pav.mont   width 


considerable  volume.  On  the  other  hand  the  large  mixer 
is  slower  in  charging  and  a  longer  mixing  period  is 
possible  without  increasing  the  total  time  of  putting 
a  batch  through  the  mixer.  A  l^-min.  mix  is  required 
after  all  materials  are  in  the  drum.  This  exceptionally 
long  mixing  period  is  considered  not  to  add  materially 
to  the  cost  of  mixing  and  it  is  regarded  as  certainly 
adding  strength  to  the  concrete. 

Concrete  is  placed  on  a  moistened  subgrade  finished 
to  templet.     Either  hand  or  machine  finishing   is  per- 
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FIG.  5.     ROLLER  SHEET  STEEL  ON  WOOD  ENDS 
Weight  including  handle  from  72  to  DO  lb. 

mitted  but  in  machine  finishings  rolling  and  belting  by 
hand  are  required  after  the  machine  has  completed  its 
operations.  The  hand  finishing  methods  are  rather  pre- 
cisely stipulated  as  to  both  procedure  and  equipment. 
Figures  2  and  6  show  the  standai-d  tools  required  for 
hand  finishing.  The  number  of  templet  operations  will 
be  noted;  subgrade,  road  surface  and  smoothness  of 
joints  arc  all  determined  by  templet.  In  particular  the 
tamping  templet.  Fig.  2.  will  be  noted  for  its  width 
and  weight.-  The  floats,  bow  belt  and  roller  are  not 
unusual.  Following  the  belting,  burlap  covers  are 
spread  on  the  surface  and  thoroughly  wetted.  Moisture 
for  curing  after  set,  when  the  burlap  is  removed,  is 
provided  in  any  of  the  familiar  ways  which  the  con- 
tractor may  choose. 


The  Health  Value  of  City  Zoning 

In  re-writing  for  the  National  Real  Estate  Journal  of 
April  10,  1922,  his  address  on  "The  Health  Value  of  City 
Zoning"  before  the  recent  convention  of  the  American 
Public  Health  Association,  Charles  B.  Ball,  Chief  Sani- 
tary Inspector,  Department  of  Health,  Chicago,  sum- 
marized his  discussion  in  the  following  five  heads:  "(1) 
Less  discomfort  from  smoke,  odors,  noise,  dust  and 
flies,  and  therefore,  to  some  extent  greater  vitality  and 
better  health.  (2)  Less  crowding  of  public  conveyances 
and  so  less  contact  infection.  (3)  Less  darkness  and 
better  air  circulation  on  the  street  surface,  with  fewer 
live  pathogenic  bacteria  in  street  dust.  (4)  Less 
shadow  on  the  dark  side  of  buildings  and  in  the  spaces 
about  buildings,  which  means  more  light  and  improved 
ventilation  in  rooms.  (5)  More  cheerful  outlook  from 
the  home  and  greater  cheer  within." 


Specifications  for  a  Federal  Hydraulic 
Laboratory 

By  John  R.  Freeman 

Consulting  Engineir.  Providenc*'.  R.  I. 

Part  of  the  PrcsiScntial  Addrrss  Before  the  Annual  Convention 
nf  the  American  Soeiety  of  Civil  Engineers,  Portsmouth,  N.  H., 
June   21.  1922. 

IMMEDIATELY  following  my  recent  inspection  of  con- 
ditions on  the  lower  Mississippi  I  had  a  conference  with 
Senator  Ransdell,  of  Louisiana,  who  for  many  years  past 
has  shown  great  interest  in  all  pertaining  to  the  improve- 
ment of  river  navigation.  I  told  him  about  the  hydraulic 
laboratory  at  the  Dresden  Engineering  School,  Germany, 
and  the  benefits  that  might  come  from  a  similar  structure 
in  America  if  used  understandingly,  hand  in  hand  with 
observations  on  the  river  itself;  so  as  to  be  sure  that 
the  eddies  and  swirls  and  effects  of  current  in  the  model 
were  accurately  reproducing  those  of  a  much  larger  stream. 
In  order  to  illustrate  more  clearly  what  I  have  in  mind 
I  am  having  an  outline-drawing  and  details  prepared  from 
which  to   make  up   an  estimate   of  cost. 

The  Tilting  Tank — In  a  preliminary  way  (but  subject 
to  revision  after  conference  with  others  interested)  I  am 
proposing  a  tilting  tank  for  a  model  river  about  250  ft. 
in  length,  20  ft.  in  width  and  about  3  ft.  in  depth,  with 
a  broad  wing  giving  a  width  of  perhaps  50  ft.  for  laying 
out  river  bends.  This  tilting  tank  should  be  fixed  at 
one  end  at  a  permanent  elevation  on  a  fulcrum  or  pivot 
and  supported  elsewhere  by  a  series  of  jack  screws  about 
25  ft.  apart,  actuated  by  worm  wheels  of  varying  pitch, 
proportional  to  the  movement  during  inclination,  so  that 
all  can  be  actuated  from  a  single  shaft  and  motor  and 
the  model  tank  quickly  set  at  any  desired  gradient  from 
horizontal  to  say,  3  per  cent.  After  a  run  at  one  slope 
the  inclination  can  be  changed  in  a  moment's  time  by  these 
screws  without  otherwise  disturbing  the  model.  The  same 
apparatus  could  be  quickly  adapted  for  tests  on  models 
of  jetties  for  harbor  entrances  and  for  studies  of  shore 
protection. 

Subjects  of  Study — Within  this  tank  a  rough  founda- 
tion of  any  convenient  material  could  be  shaped  up  to 
represent  a  river  channel  say  5  to  10  ft.  wide  by  2.5  ft. 
deep,  or  smaller,  with  the  base  covered  over  with  earthy 
material  from  the  river  in  question.  Or,  sedimentary 
material  of  the  kind  carried  by  this  particular  river  could 
be  stirred  into  the  waters  as  it  enters  the  model  channel, 
and  the  laws  of  deposition  in  eddies  behind  spur  dikes  or 
retards  could  be  studied. 

Also,  one  could  study  the  law  of  re-distribution  of  sed- 
iments in  the  bed  of  a  river  during  floods,  by  which,  doubt- 
less in  many  critical  places  during  a  flood,  material  is 
eroded  from  the  pool  near  the  concave  shore  and  deposited 
along  the  bar,  at  the  point  of  contraflexure.  One  could 
as  well  develop  further  information  on  the  respective 
merits  and  disadvantages  of  straightening  a  channel  that 
is  full  of  big  bends,  which  topic  has  been  under  dispute 
since  Galileo's  time.  I  am  strongly  inclined  to  believe  that 
the  prevailing   authorities  are   still   wrong. 

A  large  amount  of  much-needed  information  could  be 
had  on  the  best  radius  of  curvature  for  the  end  of  spur- 
dikes  placed  in  series  for  maintaining  a  straight-line  chan- 
nel. There  can  be  no  doubt  that  there  is  an  optimum 
radius  of  curvature  and  that  a  dike,  wth  its  end  curved 
downstream  on  a  long  radius,  can  be  so  formed  as  to  lessen 
the  irregularities  of  the  sand  waves  in  the  channel  bot- 
tom and  lessen  the  tendency  to  undercut  the  end  of  the 
spur-dike  or  groin. 

Obviously  it  is  far  cheaper  to  begin  the  development  of 
the  best  form  of  groin  in  a  small,  cheap  model  than  to 
build  a  groin  of  full  size  in  the  river.  Moreover,  the  effect 
of  changes  in  outline  can  be  far  more  quickly  studied  as 
the  experiments  progress.  One  can  perhaps  cover  as  wide 
a  range  of  experiments  for  finding  which  is  the  best  form 
in  six  days  on  the  model  as  he  could  cover  in  six  months 
on  the  river. 

But  studies  on  the  small  model  and  upon  the  large  river 
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must  go  on  almost  simultaneously.  The  distribution  of 
velocities  in  eddies,  and  the  tapricious  forms  of  saml- 
waves  in  i-iver  and  in  model  must  constantly  be  compared 
in  order  that  the  tests'  on  the  small  model  may  not  lead 
one  astray. 

Last  but  not  least,  is  the  matter  of  swirls  and  eddies 
and  sundry  obscure  forms  of  vortex  motion  in  the  water 
which  some  of  us  who  have  been  observing  water  courses 
for  many  yeare  believe  are  at  the  bottom  of  many  of  the 
problems  of  erosion  and  transportation  of  sediments.  The 
swirls  and  eddies  of  the  big  river  could  be  studied  in 
parallel  with  studies  in  a  laboratory  of  the  dimensions 
proposed. 

German  Investigations — This  tank  in  the  German  lab- 
oratory managed  by  Prof.  Hubert  Engel  has  been  used 
for  a  variety  of  other  experiments.  For  example,  studies 
have  been  made  relative  to  the  shaping  up  of  jetties  at 
harbor  entrances  on  a  coastline  where  the  great  quanti- 
ties of  sand  are  swept  along  by  the  tidal  currents,  clog- 
ging the  entrance  to  the  harbor;  and  studies  have  been 
made  of  variants  in  the  outline  of  these  jetties,  for  les- 
sening the  deposits,  or  disposing  of  them  so  as  to  lessen 
their  obstniction  to  navigation. 

Other  trials  have  been  made  in  this  laboratory  upon 
the  effect  of  various  forms  of  bulkhead  or  sea-wall  in 
resisting  the  action  of  waves  and  in  obtaining  a  shape  of 
vertical  cross-section  of  the  embankment  or  sea-wall  that 
will  leave  the  sand  carried  by  waves  and  littoral  currents 
in  good  shape.  In  order  to  simulate  wave-wash  on  the 
shore  a  volume  of  water  is  held  back  by  a  gate  at  the 
upstream  end  of  the  tank,  which  gate  is  lifted,  suddenly 
allowing  a  symmetrical  wave  to  advance  with  uniform 
speed  down  the  channel  and  impinge  upon  the  model  of 
sandy  fore-shore   and   bulkhead. 

Obviously,  this  tilting  tank  could  be  applied  to  a  variety 
of  other  investigations',  including  an  extension  of  the  ex- 
periments for  determining  the  laws  of  flow  in  drainage 
pipes,  made  a  few  years  ago  by  the  U.  S.  Department 
of  Agriculture.  The  pipe  or  conduit  to  be  experimented 
upon  could  be  blocked  up  by  supports  from  the  bottom  of 
the  tilting  tank  and  the  water  could  be  run  through  it 
at  any  desired  slope,  from  0  up  to  3  per  cent  (or  even 
more)  by  quickly  resetting  the  screw  supports.  Such  a 
series  of  experiments  would  give  us  much  valuable  new 
data  on  the  discharge  of  partially-filled  drains  and  sewers. 
Canal  for  Stream-Flow  Measurements — Alongside  this 
tilting  tank-canal  I  would  propose  building  a  parallel  canal 
with  concrete  walls,  say,  250  ft.  long,  15  ft.  wide,  and 
15  ft.  deep,  in  which  experiments  could  be  made  on  the 
flow  over  models  of  dams  and  weirs  of  various  forms,  and 
in  which  other  experiments  could  be  made  for  determin- 
ing new  methods  of  precise  meas'urement  of  velocity  dis- 
turbed in  currents.  The  current  could  be  given  a  twist 
by  inclined  shear  boards  attached  to  the  bottom  or  sides 
of  the  tank. 

I  have  had  proof  that  many  supposedly  accurate  measure- 
ments by  ordinary  current  meters  made  in  streams  having 
deeply  disturbed  currents  were  seriously  in  error,  and 
the  use  of  such  an  experimental  channel  would,  I  believe, 
be  of  great  advantage  to  the  hydrographie  department  of 
the  U.  S.  Geological  Survey  and  to  many  other  institu- 
tions in  educating  its  young  men  in  the  avoidance  of  errors 
in  gaging. 

At  the  end  of  the  second  proposed  experimental  chan- 
nel provision  should  be  made  for  some  new  weir  experi- 
ments on  a  large  scale,  and  at  greater  depths  than  any 
heretofore   made. 

There  are  numerous  problems  arising  in  hydraulic  en- 
gineering practice,  in  w^ter  development,  in  municipal 
water  supply,  and  in  the  work  of  the  U.  S.  Geological 
Survey,  the  U.  S.  Reclamation  Service,  and  the  U.  S.  De- 
partment of  Agriculture,  for  which  such  a  piece  of  large- 
size  apparatus  of  precision  would  be  extremely  useful  and 
the  results  would  rapidly  repay  its  cost.  When  a  set  of 
tests  has  once  been  worked  out  understandingly  and  care- 
fully, the  data  are  unchanging  and  are  within  the  actual 


range  of  experiment,  good  for  all  time,  like  the  weir  exper- 
iments of  Francis  made  60  years  ago. 

There  never  yet  have  been  precise  weir  tests  made  with 
a  depth  greater  than  2.4  ft.;  but  often  we  have  to  compute 
discharge  over  dam  crests  and  sluiceways  carrying  depths 
of  10  and  even  20  ft. 

Because  of  certain  preliminary  experiments  made  by 
the  late  H.  F.  Mills  at  Lowell  on,  a  "Venturi  flume,"  the 
speaker  believes  a  very  instructive  series  could  be  run  on 
such  a  piece  of  apparatus  in  this  new  laboratory,  which 
might  develop  considerable  utility  in  irrigation,  flood  pre- 
vention, or  municipal  supply. 

Hydraulic  Jump  Experiments — The  laws  of  the  so-called 
"hydraulic  jump,"  which  has  lately  come  into  prominence 
as  an  absorber  of  energy  and  thus  a  safety  device  for 
protecting  the  undermining  of  dams,  could  be  much  better 
worked  out.  Through  the  mathematical  investigations  of 
Kennison,  reported  to  this  society,  we  know  that  the  time- 
honored  formula  is  wrong  and  the  speaker  believes  that 
a  series  of  experiments  with  varying  forms  of  pit  and  -with 
various  forms  of  deflectors,  at  the  foot  of  the  fall,  would 
aid  greatly  in  sho'wing  how  best  to  absorb  energy  in  the 
friction  of  eddy  currents  with  maximum  structural  econ- 
omy. The  absorption  of  energy  at  the  jump  comes  chiefly 
from  the  friction  losses  in  the  violent  churning  and 
swirling  of  the  waters  in  the  small  open  chamber  immedi- 
ately downstream  from  the  jet. 

Laboratory  for  Large-Scale  Experiments — This  would  be 
essentially  a  laboratory  for  experiments  on  a  big  scale, 
leaving  to  the  scores  of  small  scale  college  laboratories  the 
determinations  and  researches  within  their  capacity.  No 
college  laboratory  in  America  now  has,  or  is  likely  to  have, 
the  capacity  needed  for  experiments  required  as  guides  to 
the  hydraulics  of  the  Mississippi. 

There  are  many  ways  in  which  such  a  laboratory  can  pay 
back  its  cost  to  the  country  at  large,  but  first  and  foremost 
are  the  many  great  problems  of  river  hydraulics  and  river 
training  found  along  the  Mississippi  and  its  many  trib- 
utaries and  in  widely  separated  parts  of  the  United  States. 

The  most  difficult  matter  of  all  in  connection  with  the 
establishment  of  such  a  laboratory  is'  the  finding  of  the 
right  man  for  director,  a  man  of  inventive  genius,  born  with 
the  spirit  of  research,  and  skilled  not  alone  in  mathematics, 
in  methods  of  precise  measurement,  and  in  setting  ti'aps 
for  errors  of  observation,  but  also  experienced  by  months 
of  intimate  contact  and  observation  on  natural  water  courses, 
particularly  those  carrying  much  sediment  in  their  varying 
moods.  Such  men  are  extremely  rare;  only  a  few  appear 
in  a  generation.  The  genius  in  this  line,  if  found,  can  make 
this  laboratory  tenfold  as  productive  as  it  would  be  under 
a    good   average    scientist  or    college    teacher. 

Ten  Years  of  Johns  Hopkins  Engineer  School 

In  a  statement  to  the  governor  and  general  assembly 
of  the  State  of  Maryland  on  the  tenth  anniversary  of 
the  establishment  of  the  School  of  Engineering,  Johns 
Hopkins  University  has  reviewed  the  growth  of  the 
school.  Beginning  in  1012  with  twenty-seven  students, 
the  enrolment  now  numbers  313.  At  the  end  of  the 
present  year  the  school  •will  have  graduated  more  than 
200.  Scholarships  covering  free  tuition  and  text-books 
have  been  granted  to  439  students  from  all  counties 
of  the  state.  Evening  courses  in  engineering  have  been 
attended  by  1,508  students  and  more  than  100  lectures 
have  been  delivered  by  practising  engineers.  Many 
important  researches  have  been  conducted  by  the 
faculty,  and  professional  advice  and  services  have  been 
rendered  to  seventy-nine  industries  of  the  city  and 
state.  During  the  ■war  seven  members  of  the  faculty 
and  sixty-two  students  entered  military  service  and 
the  work  of  the  school  ■was  altered  to  conform  to  the 
requirements  of  the  Students  Army  Training  Corps. 
1,502  students  attended  the  School  of  Marine  Engi- 
neering for  the  U.  S.  Shipping  Board. 
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Extension  of  Fraser  River  Jetty 
to  Improve  Entrance 

Problems  Presented  by  Lower  Reaches  of  Third 

Largest  River  on  Pacific  Coast  and 

Efforts  to  Solve  Them 

WITH  the  extension  of  the  Steveston  jetty  3,000  ft. 
downstream,  which  i.s  now  under  way,  work  has 
been  resumed  on  the  improvement  of  the  entrance  to  the 
Fraser  River.  For  about  30  years  efforts  have  been 
directed  toward  making  accessible  for  deep  water  navi- 
gation the  lower  reaches  of  this  stream,  ranking  after 
the  Columbia  and  the  Colorado  as  the  third  largest 
on  the  Pacific  coast.  It  is  hoped  that  the  works  now  in 
hand  will  provide  a  channel  having  a  depth  of  from 
28  to  30  ft.  on  a  12-ft.  tide. 

CharacteHstics  of  Stream — The  Fraser  River  is  790 
miles  long  and  drains  91,700  .sq.mi.,  all  in  British 
Columbia.  Its  maximum  discharge  at  Hope,  100  miles 
above   its   mouth,   since   1911   was   in   July,    1920,   and 


then  a  fall  of  considerable  amount  to  "lower  low  water," 
followed  by  a  rise  through  the  extreme  range  of  tides  to 
"higher  high  water,"  which  completes  the  cycle.  The 
mean  rise  of  tide  at  the  mouth  of  the  river  is  12.5  ft. 
The  maximum  of  the  great  flood  tide  is  15  ft.,  and  of 
the  great  ebb  tide  14  ft.,  but  these  maximums  are  rarely 
attained.  The  averages  for  the  great  declination  tides 
which  occur  for  a  few  days  twice  a  month  are  12  ft. 
for  the  ebb  and  13  ft.  for  the  flood.  The  height  of  the 
water  surface  at  mean  high  tide  at  New  Westminster  is 
1  ft.  lower  than  at  Sand  Heads.  At  "lower  high 
water"  it  is  sometimes  a  few  tenths  of  a  foot  lower. 
During  the  low  water  stage  the  tides  affect  the  river  as 
far  as  Chilliwack,  67  miles  from  the  mouth,  but  the 
current  is  reversed  by  flood  tide  only  as  far  as  Fort 
Langley,  37  miles  upstream. 

Conditions  Affecting  Navigation — One  of  the  greatest 
difficulties  in  controlling  and  maintaining  the  river 
rises  from  the  fact  that  it  exhibits  the  leading  char- 
acteristic of  streams  that  flow  through  alluvial  deposits 
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FIG.   1.      LOWKR  RE.ACHES   OF  FRASER  RIVER 


The  maintenance  problems  of  the  lower  Fraser  River  are 
confined  to  the  sections  here  shown,  tlie  middle  section  from 
Woodwards  Landing  to  Garry  Point,  and  the  seaward  section 
from  Garry  Point  to  the  mouth.  The  problem  of  the  middle 
section  is   to   protect  the  banks  against   erosion    and   that   of 


the  seaward  section  is  to  confine  the  flow  to  a  single  channel 
that  will  maintain  its  depth.  The  "submerged"  dam  here 
shown  has  been  removed  and  a  3.000-ft.  extension  is  now 
being  added  to  the  Steveston  Jetty.  The  design  of  this  ex- 
tension is  shown  in  Fig.  2. 


amounted  to  380,000  sec.-ft.  During  the  freshet  of 
1894  the  discharge  probably  amounted  to  500.000  sec.-ft. 
The  average  maximum  discharge  is  about  300.000  sec.- 
ft.  and  the  average  minimum  between  1912  and  1920 
was  17,000  -sec.-ft.,  the  lowest  having  been  12,000  sec.- 
ft.  Tributaries  that  enter  the  river  below  Hope  have 
altogether  an  average  maximum  discharge  of  about 
56,000  sec.-ft.  and  an  average  minimum  discharge  of 
about  8,500  sec.-ft.  Freshets,  which  may  be  expected 
any  time  during  the  months  of  May,  June,  and  July,  arc 
caused  mainly  by  melting  snows  in  the  interior  of  the 
watershed,  over  which  there  falls  nearly  every  year  suffi- 
cient snow  to  cause  a  large  freshet  if  general  and  pro- 
longed hot  weather  should  prevail  early  in  the  season. 
Extreme  low  water  may  be  experienced  in  any  month 
between  November  and  March. 

Tidal  Influence — The  semi-daily  tides  in  the  Strait  of 
Georgia,  into  which  the  Fraser  River  empties,  are 
peculiar,  the  two  high  waters  and  the  two  low  waters  be- 
ing unequal  in  range.  Beginning  with  the  higher  of  the 
two  high  waters,  the  "higher  high  water,"  the  sequence 
is  first  a  fall  of  moderate  amount  to  "higher  low  water," 
then  a  rise  of  smaller  amount  to  "lower  high  water," 


in  that  it  meanders,  eroding  its  banks  on  the  outer 
sides  of  bends,  and  depositing  on  the  inner  sides.  The 
bends,  furthermore,  move  downstream. 

The  22-mile  reach  from  New  Westminster  to  the 
mouth  is  the  most  important.  This  reach  may  be 
divided  into  three  sections;  the  upper  of  11  miles,  ex- 
tending from  New  Westminster  to  Woodwards  Landing 
the  middle  section  of  5 J  miles  extending  from  Wood- 
wards Landing  to  Garry  Point,  and  the  seaward  section 
of  5j  miles  extending  from  Garry  Point  to  the  mouth. 

The  upper  section,  which  is  not  shown  on  the  accom- 
panying map.  Fig.  1,  has  but  one  main  channel  of  fairly 
uniform  width,  flowing  with  gentle  curves,  having  many 
straight  stretches,  and  broken  by  few  islands  or  bars. 
Except  for  about  two  miles  on  the  south  shore  below 
New  Westminister,  this  section  of  the  river  is  bordered 
by  delta  lands  which  have  been  diked  to  exclude  flood 
tidal  waters.  Throughout  its  length  little  difficulty  is 
experienced  in  maintaining  a  depth  of  IS  ft.  at  low 
water. 

Middle  Section — The  middle  section  is  divided  by 
many  islands  and  bars  which  have  brought  about  the 
formation  of  several  outlet  channels.    Two  of  these  may 
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be  designated  as  main  channels;  the  first,  or  new  main 
channel,  to  the  north  of  Bar  A,  and  the  former  main 
channel  between  Bar  A  and  Rose  and  Duck  Islands. 
A  third  channel  passes  to  the  southward  by  Ladner  and 
Canoe  Pass.  In  the  narrower  section  between  Wood- 
wards Landing  and  the  head  of  Bar  A,  and  along  the 
south  shore  from  the  upper  wing  dam  on  Duck  Island 
to  buoy  25  just  above  Steveston,  the  channel  is  deep. 
The  new  north  channel  is  fairly  deep  in  its  narrow 
reaches,  but  shoals  at  its  lower  end. 

Changes  in  the  position  of  the  main  channel  interfere 
with  the  maintenance  of  the  river  not  only  because 
during  a  transition  period  the  flow  is  divided  between 
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FTG.   2.     DETAILS  OF  STEVESTON  JETTY  EXTENSION 
Contract  was  let  toward  the  end  of  1921  for  this  work,  which  is    now  in  progress. 

two  shallow  channels  but  also  because  they  affect  the 
course  of  the  river  below  the  point  of  change.  The 
formation  of  the  new  main  channel  illustrates  this.  The 
south  bank  of  this  channel,  against  which  the  current 
is  directed,  is  being  rapidly  eroded  and  the  material 
carried  downstream  to  form  bars  where  the  current 
slackens.  A  further  result  of  this  change  is  the  direc- 
tion of  the  current  against  the  bank  on  the  south  side 
of  the  river  below  Steveston  near  platform  T.  This 
causes  the  formation  of  a  new  outlet  channel,  which,  if 
it  should  be  widened  and  deepened,  may  divert  the  main 
flow  in  the  seaward  section  from  its  present  course.  All 
such  places  require  careful  watching  in  order  that  cor- 
rective measures  may  be  taken  in  time. 

Seaward  Secho«— Throughout  the  length  of  the  sea- 
ward section  the  banks  are  of  sand,  submerged  at  high 
tide  but  largely  exposed  at  low  water.  Below  the 
Steveston  jetty,  referred  to  hereafter,  the  river  widens 
and  divides  into  two  channels  separated  by  a  bar.  The 
main  channel  shifts  its  position  and  maintains  no  great 


depth  of  water  there  being  in  places  less  than  18  ft.  at 
low  water.  Slack  water  is  very  marked  in  this  lower 
reach  and  is  considered  to  be  one  of  the  contributory 
causes  of  bars  and  shoals,  its  chief  effect  being  to  check 
the  movement  of  materia  along  the  bottom.  This  slack 
water  is  accentuated  due  to  the  lack  of  a  deep  water 
channel  which  prevents  the  sea  water  from  entering  the 
river  on  the  flood  until  the  tide  has  reached  a  consider- 
able height.  The  sea  water  enters  at  the  bottom  of  the 
channel,  while  the  river  water  covers  the  sand  banks 
in  the  seaward  part  of  the  delta  and  is  held  back  by  the 
rise  of  tide,  so  that  during  the  freshet  and  intermediate 
stages  of  the  river  the  reversal  of  current  on  the  flood 

tide  is  very  much  delayed  or 
the  river  current  is  merely 
checked.  The  river  even  in 
its  seaward  part,  has  the 
characteristics  of  a  river  and 
not  of  an  estuary.  Hence,  it 
is  more  important  to  maintain 
a  single  deep  channel  to  facili- 
tate the  entrance  of  the  flood 
tidal  water  than  to  provide  a 
wide,  open  entrance. 

Improvements     were     com- 
menced in  1907  when  the  city 
of  New  Westminster  obtained 
a   report  on  the  best   method 
of     improving     the     entrance 
from  J.  Francis  LeBaron.    He 
recommended  the  construction 
of  parallel  jetties  or  training 
walls,  one-half  mile  apart,  ex- 
tending   from    firm    land    at 
Garry    and    Pelly    Points    to 
30-ft.    at    low    water    in    the 
Strait  of  Georgia.  These  were 
to    have    their    ci-ests    at    an 
elevation  of  2  ft.  above  high 
water  at  the  shore  end,  falling 
gradually    to    half-tide    in    a 
distance    of    a    quarter-mile. 
The  north  jetty  was  to  have 
been  25,700  ft.  long  and  the 
south    jetty    29,500    ft.      Mr. 
LeBaron     also     recommended 
certain  wing-dams,  groins,  and 
bank  protection  in  the  upper  and  middle  sections.     In 
view  of  the  cost  of  carrying  out  these  plans,  he  was 
asked  for  a  supplemental  report  on  the  application  of  a 
single  jetty,  in  reply  to  which  he  suggested  the  con- 
struction of  a  reaction  jetty  on  the  north  side,  extending 
from  just  below  Steyeston.     This  work  was  commenced 
in  1912  with  the  construction  of  3,100  lin.ft.  of  single 
bulkhead  and  3,800  lin.ft.  of  double  bulkhead  with  brush 
mattresses  and  the  necessary  over  dressing  and  filling 
of  quarried  rock.    A  second  section  of  the  jetty,  embody- 
ing 7,100   ft.  of  rock  mound  on  brush  mattress,  was 
begun  in  1915. 

In  1901  there  had  been  built  a  wing  dam,  indicated 
on  Fig.  1  as  "submerged  dam,"  intended  to  close  off  an 
outlet  to  the  north  known  as  "Hayseed  Slough."  This 
dam  had  not  been  removed  and  seemed  to  interfere  with 
the  effectiveness  of  the  new  jetty  which,  however,  confined 
the  main  flow  at  iow  tide  to  a  narrow  deep  channel  from 
above  Garry  Point  nearly  to  the  dam.  Diversity  of 
opinion  prevailed  as  to  the  line  of  future  work  so  it 
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was  decided  in  1919  to  undertake  an  intensive  study  of 
the  river  and  to  formulate  a  definite  line  of  action 
before  proceeding  to  further  expenditure.  A  board  of 
engineers,  consisting  of  the  assistant  chief  engineer 
and  seven  district  engineers  of  the  Department  of 
Public  Works,  was  convened  and  the  co-operation  of 
the  Federal  Department  of  Mines  was  obtained.  Mr. 
W.  A.  Johnston  of  that  department  was  assisted  in  his 
studies  by  the  Water  Power  Branch  of  the  Department 
of  the  Interior,  the  Hydrographic  Surveys,  the  Depart- 
ment of  the  Naval  Service,  the  Geodetic  Survey,  the 
Precise  Leveling  Surveys  and  Triangulations,  the  Tidal 
and  Current  Surveys,  and  the  Geographical  Survey. 

Recent  Improvements — As  a  result  of  these  studies  it 
was  concluded  that  the  old  submerged  dam  blocked  part 
of  the  channel  and  prevented  deepening  of  the  channel 
below  it.  The  dam  was  removed,  and  the  straightening 
of  the  channel  and  the  maintenance  of  an  increased  and 
uniform  depth  appear  to  have  justified  the  step.  Since. 
1907  the  Department  of  Public  Works  had  maintained 
in  this  locality  a  Fruhling  type  dredge,  which,  however, 
was  able  only  to  maintain  the  existing  depth  without 
increasing  it.  Since  the  removal  of  the  submerged  dam 
and  the  consequent  proper  application  of  the  erosive 
force  of  the  river,  the  necessity  for  maintaining  this 
dredge  has  been  diminished.  It  was  considered  ad- 
visable, also  to  resume  construction  of  the  Stevestor 
jetty  for  a  distance  of  3,000  ft.  as  designed  by  Mr.  Le 
Baron.  A  contract  for  this  was  awarded  toward  the 
end  of  1921,  and  the  work  is  now  in  progress.  Fig.  2 
shows  the  general  plan  and  details  of  this  extension. 

General  Conclusiom — With  regard  to  the  general 
situation  the  investigating  committee  reached  the  con- 
clusion that  the  material  carried  in  suspension  by  the 
river  is  not  of  great  effect  in  shoaling  the  main  channel 
except  at  the  mouth,  to  which  most  of  the  suspended 
matter  is  carried.  Bars  are  formed  instead  by  the 
material  moved  along  the  bottom,  which  is  of  maximum 
volume  when  a  shifting  of  the  main  channel  is  taking 
place.  The  problem  of  the  middle  section,  therefore,  is 
to  prevent  the  shifting  of  the  main  channel. 

In  any  scheme  to  effect  permanent  improvement  the 
committee  believes  that  effective  bank  protection  must 
be  an  essential.  This  however,  is  complicated  by  the 
fact  that  the  upper  silty  beds  are  more  resistant  to 
erosion  than  the  underlying  beds  of  sand.  When  erosion 
is  active  the  underwater  face  tends  to  become  nearly 
vertical  with  depth  up  to  80  ft.  close  in  to  the  bank. 
This  exposes  the  sandy  lower  strata  which  are  washed 
away,  thereby  undermining  the  upper  banks.  Consider- 
able sums  have  been  expended  in  bank  protection  by  the 
Department  of  Public  Works  but  with  indifferent 
success  due  to  the  difiiculty  of  protecting  the  under- 
water faces  of  the  bank. 

The  investigation-^  indicate  that  until  the  river  can 
be  confined  to  its  channel  by  protecting  the  banks  on 
the  outside  of  bends,  protection  works  in  the  seaward 
section  are  likely  to  prove  of  little  value.  The  problem 
of  finding  an  effective  means  of  bank  protection  that 
will  be  permanent  and  not  prohibitive  in  cost  applies, 
therefore,  to  both  the  middle  and  seaward  sections. 

The  information  in  this  article  has  been  obtained 
largely  from  J.  Francis  LeBaron,  consulting  engineier, 
from  K.  M.  Cameron,  assistant  chief  engineer  of  the 
Department  of  Public  Works,  through  the  courtesy  of 
A.  St.  Laurent,  chief  engineer  of  the  Department,  and 


from  Memoir  No.  125  of  the  Canada  Department  of 
Mines  on  the  "Sedimentation  of  the  Eraser  River 
Delta,"  by  W.  A.  Johnston.  In  this  memoir  are  con- 
tained complete  technical  data  concerning  the  river,  its 
geology,  tidal  characteristics,  climatic  conditions  on  the 
water  sheds,  currents  induced  by  variation  in  density, 
wind,  and  tide,  sediment  transported,  and  other  char- 
acteristics. 


Research  as  Important  as  Instruction 
in  University  Work 

AT  THE  annual  meeting  of  the  Western  Society  of 
i\.  Engineers,  C.  R.  Richards,  for  several  years  dean 
and  director  of  the  College  of  Engineering,  University 
of  Illinois,  and  now  president  of  Lehigh  University, 
laid  down  the  principle  that  scientific  research  should 
be  given  a  standing  equal  to  that  of  instruction  in 
the  aims  of  the  modern  university.  What  follows  is  an 
abstract  of  President  Richards'  expression  on  the 
subject. 

Research  and  Instruction — It  should  be  the  purpose  of  real 
universities  to  place  scientific  research  and  the  advance- 
ment of  knowledge  in  a  position  of  equal  importance  with 
the  work  of  instruction.  The  tremendous  development  of 
technical  education  during  the  past  fifty  years,  with  the 
constantly  increasing  number  of  technically  educated  men 
in  industrial  life,  has  increased  the  need  for  more  exact 
information  concerning  the  scientific  basis  of  industrial 
activities,  and  demands  that  those  responsible  for  the  ad- 
vancement of  these  activities  utilize  more  effectively  the 
results  of  technological  research.  Whatever  may  be  the 
future  of  technological  research  in  the  universities  as  com- 
pared with  that  in  private  laboratories,  the  fact  remains 
that  educational  institutions  have  blazed  the  way  and  have 
made  the   importance  of  such   research  fully  apparent. 

Until  recently,  comparatively  few  of  the  engineering  in- 
dustries have  appreciated  the  value  of  scientific  research. 
Now,  most  of  them  are  alive  to  its  importance  and  many 
of  them  have  undertaken  its  promotion  by  one  means  or 
another.  It  is  difficult  to  determine  when  a  corporation 
or  an  association  of  concerns  having  a  community  of  in- 
terests, can  justify  the  organization  of  an  independent 
research  laboratory.  The  great  expense  of  operation,  the 
difficulty  of  securing  men  competent  to  do  research  work, 
and  in  many  cases  the  failure  to  recognize  the  nature  of 
the  problems  to  be  solved,  are  likely  to  bring  many  of 
these  commercial  laboratories,  as  well  as  research  in  gen- 
eral, into  disrepute.  A  commercial  organization  which 
is  forced  to  show  suitable  profits  to  its  stockholders  may 
have  difficulty  in  properly  evaluating  the  work  of  its  own 
laboratories. 

It  is  probable  that  the  solution  of  the  problems  of  most 
industries  can  best  and  most  economically  be  undertaken 
through  association  with  the  universities  and  technical 
.schools.  Emphasis  should  be  given  to  the  fact  that  ordi- 
narily such  to-operative  arrangements  are  entered  into 
with  no  expectation  of  profit  and  that  a  well-equipped  in- 
stitution has  scientific  facilities  both  in  apparatus  and 
men  which  cannot  readily  be  duplicated  in  any  private 
laboratory.  Thus,  in  the  field  of  engineering  research  a.-? 
conducted  in  a  modern  univei-sity  the  scientific  workers 
have  advantages  through  association  with  the  professors 
in  physics,  chemistry,  bacteriology  and  other  branches  of 
pure  science  which  may  have  a  direct  bearing  upon  engi- 
neering investigations  in  progress.  Many  leaders  of  in- 
dustry have  looked  upon  men  engaged  in  academic  pursuit* 
with  some  contempt,  but  this  attitude  is  rapidly  changing. 
In  an  ever-increasing  degree  the  industries  of  the  country 
are  looking  to  the  technical  schools  for  assistance,  and  are 
co-operating  with  them  to  their  own  advantage  as  well  as 
to  the  advantage  and  advancement  of  education  and 
knowledge. 
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SECTION  OF  CLEARED   AND 
WIDENED  DITCH 


Enlarging  Old  Drainage  Ditches 
in  Missouri 

Widen  Ditch  by  New  Side  Cut,  as  Unstable  Subsoil 

Causes  Slips  in  Deepening — Draglines 

Preferred  to  Dredges 

IN  ENLARGING  and  clearing  out  about  32  miles  of 
ditches  in  drainage  districts  Nos.  12  and  14  of  Scott 
County,  Mo.,  trouble  was  experienced  from  sliding  soil 
whicJi  made  it  necessary  to  provide  the  increased  flow 
capacity  by  widening  instead  of  deepening.  These 
ditches  have  a  bottom  width  of  10  to  20  ft.  and  a  depth 
of  5  to  12  ft.  As  excavated  originally  the  slopes  were 
left  at  about  1  on  1,  but  they  had  gradually  settled  and 
became  approximately  1  on  2. 

It  was  planned  to  carry  out  this  work  by  removing 
the  sediment  and  slipped  material  and  to  excavate  the 
bottom  to  4  or  6  ft.  below  the  original  grade  line,  leav- 
ing the  slopes  undisturbed. 
The  idea  in  this  was  that 
the  banks  or  slopes  of  the 
ditches  seemed  to  have  be- 
come stabilized  through 
duration  of  time,  and  that 
by  taking  all  the  excava- 
tion from  the  bottom  of  the  ditch  the  banks  or 
sides  could  be  prevented  from  sliding  and  caving. 
It  was  found,  however,  in  the  construction  of  the 
work,  that  the  subsoil  is  underlaid  with  quicksand  or 
sand  of  a  more  or  less  saturated  nature,  so  that  when  the 
earth  was  removed  from  the  bottom  of  the  ditches  the 
only  means  of  support  of  the  slopes  or  banks  was  re- 
moved. When  an  excavation  of  4  to  6  ft.  was  made  in 
the  bottom  of  the  ditches  the  sand  would  begin  to  run 
in  to  the  center  of  the  ditch  from  underneath  the  berm 
or  waste  banks,  with  the  result  that  the  entire  slope  and 
bank  of  the  ditch  would  gradually  settle  into  the  ditch. 
Under  this  condition,  after  any  one  section  of  the  work 
was  completed  the  bottom  of  the  ditch  was  compara- 
tively little  lower  than  when  construction  started. 

To  secure  pennanent  results  it  has  been  found  expe- 
dient to  use  a  point  near  the  center  of  the  ditch  for 
the  outside  edge  of  one  of  the  slopes,  as  shown  in  the 
accompanying  section.  Particular  care  was  taken  not 
to  get  near  the  bank  of  the  ditch.  All  excavation  was 
made  on  one  side,  entirely  removing  one  berm  and  waste 
bank,  and  by  making  a  flat  slope  (about  1  on  2  or  2^) 
on  this  side,  it  has  been  found  that  the  banks  cave  very 
little.  This  method  increases  the  yardage  of  the  work 
considerably  beyond  what  was  originally  contemplated, 
but  results  in  a  ditch  which  stands  up  fairly  well.  The 
cost  of  the  work  is  of  course  increased  in  the  amount  of 
the  increased  yardage  of  excavation,  but  it  is  felt  that 
the  extra  expense  is  a  good  investment,  for  it  is  the 
only  method  found  for  maintaining  the  ditch  in  proper 
condition.  Another  case  of  widening  drainage  ditches 
and  providing  flat  slopes,  also  in  Missouri,  was  noted  in 
Ennineermg  News-Record  of  Aug.  11,  1^21,  p.  227. 

Dragline  excavators  are  being  used  in  the  Scott 
County  work  and  are  giving  satisfactory  results. 
Starting  at  the  outlet  end  of  the  ditch,  they  give  imme- 
diate relief  to  the  adjacent  lands  for  the  reason  that 
they  dig  upstream  rather  than  downstream,  as  is  neces- 
sarily done  with  the  floating  type  of  dredging 
machinery.    Moreover,  it  is  considered  that  there  would 


have  been  considerably  more  trouble  with  floating 
dredges  in  this  particular  work,  or  the  reason  that 
dams  would  have  to  be  maintained  to  hold  sufficient 
water  for  the  dredges  to  operate.  When  the  ditch  was 
completed  to  its  outlet  or  past  the  dam,  the  water 
would  go  out  with  a  rush,  and  as  the  banks  of  the  ditch 
would  be  thoroughly  saturated  with  water  standing 
against  them  for  a  comparatively  long  time  they  would 
be  liable  to  cave  more  severely  than  they  do  under  the 
present  plan.  This  condition  might  not  be  true  in  cer- 
tain other  kinds  of  soil.  In  fact  it  is  considered  evident 
that  every  contract  or  problem  in  such  work  needs  its 
own  design  and  that  no  standard  can  be  determined  in 
advance  for  all  classes  of  construction  work  in  drainage 
or  land  reclamation. 

This  improvement  is  being  made  under  the  direction 
of  C.  E.  Swank,  Charleston,  Mo.,  chief  engineer  for  the 
drainage  districts  in  que.stion.  The  W.  E.  Callahan 
Construction  Co.,  Dallas,  Tex.,  has  the  conti-act,  and  the 
cost  will  be  about  $175,000.  Work  was  commenced  in 
the  fall  of  1921  and  is  expected  to  be  completed  by 
December,  1922. 

Corrugated  Culvert  Pipe  Jacked 
Through  Embankment 

By  p.  F.  Jones 

Chief  Engineer,  Modesto  Irrigation  District,  Modesto,  Cal. 

CONFRONTED  last  winter  with  the  problem  of  car- 
rying the  south  branch  of  the  Davis-O'Connor  Drain 
underneath  paved  highway  and  the  main  line  tracks  of 
the  Southern  Pacific  R.R.  at  Salida,  Cal.,  a  corrugated 
culvert  pipe  was  used  like  a  tunnel  shield.  A  siphon  was 
necessary,  with  its  bottom  grade  9  ft.  below  the  surface 


JACKING  CULVERT-PIPE  THROUGH  AN  EMBANKMENT 

of  the  ground.  It  was  wholly  impracticable  to  interrupt 
traffic  to  excavate  and,  even  if  it  had  not  been,  the  ex- 
pense would  have  been  very  heavy.  It  was  therefore 
determined  to  jack  a  corrugated  pipe  through  the  fills. 
A  siphon  which  carries  water  under  railroad  tracks 
must,  of  course,  be  water-tight.  Corrugated  pipe  can 
readily  be  made  tight  by  close  riveting  and  soldering 
and  this  is  the  method  usually  employed.     But  it  waj 
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decided  that  in  this  instance  soldering  was  not  practic- 
able on  account  of  the  likelihood  of  the  solder  being 
loosened  by  the  jacking  operations.  The  final  decision 
was  to  install  a  concrete  pipe,  in  2  ft.  lengths,  inside  the 
corrugated  culvert.  This  could  readily  be  made  water- 
tight by  means  of  cemented  joints;  and  the  corrugated 
pipe  would  act  as  a  jacket  and  afford  ample  protection 
against  the  jars  and  strains  of  traffic. 

Armco  corrugated  No.  19  gage  was  purchased.  This 
was  delivered  in  three  30  ft.  sections,  one  24  ft.  section 
and  two  16  ft.  sections.  The  joints  were  expanded, 
joined  and  riveted  in  the  trench.  Only  two  sections  of 
the  pipe  had  to  be  jacked — one  of  30  ft.  under  the  rail- 
road tracks  and  one  of  24  ft.  jacked  under  the  highway 
paving.  The  remainder  of  the  pipe  was  laid  in  an  open 
trench. 

The  equipment  used  was  an  ordinary  screw  jack; 
timber  backing  to  take  the  thrust  of  the  jack;  a  bilge 


Steamship  Dock  and  Warehouse 
at  Milwaukee,  Wis. 

Concrete  Structure  with  440-Ft.  Dock — Waterproof 

Basement — Ramps  with  Inclined  Floor — 

Conveyors  Assist  Trucking 

AN  EXAMPLE  of  modern  steamship  terminal  facil- 
.  ities  at  ports  on  the  Great  Lakes  is  a  new  dock 
and  warehouse  of  reinforced-concrete  construction 
built  at  Milwaukee,  Wis.,  for  the  Milwaukee  Terminal 
Co.  This  four-story  structure  440  x  122  ft.,  with  440 
ft.  Irontage  on  the  Milwaukee  River  and  on  Erie  St., 
adjacent  to  the  Broadway  bridge,  has  its  first  floor  de- 
signed for  use  as  a  steamer  wharf  and  freight  shed. 
The  basement  is  for  freight  storage  and  the  upper 
floors  are  for  warehouse  and  light  manufacturing  pur- 
poses.   A  view  of  the  river  elevation  is  shown  in  Fig.  1. 


FIG.   1.     DOCK   AND    \VARKHOU.SE   ON   THE    MILW.A.UKBE  RIVER 


pump  to  keep  the  trench  drained,  and  a  rope  and  box 
for  removing  earth  from  inside  the  pipe  as  it  went  for- 
ward. This  box  was  16x16x14  in.  The  soil  was 
removed  by  hand,  a  workman  operating  inside  the  pipe. 
Owing  to  the  confined  space,  laborers  would  change  off 
approximately  everj'  hour. 

The!  installation  occupied  four  men  for  twelve  days 
actual  working  time.  The  sections  under  the  highway 
and  railroad  were  jacked  forward  at  the  rate  of  1  ft  per 
hour.  The  soil  encountered  was  quicksand  for  approx- 
imately 30  per  cent  of  the  distance,  and  clay  pan  for 
the  remainder.  Water  stood  3  ft.  above  the  bottom 
of  the  trench,  requiring  the  use  of  the  bilge  pump. 
The  driving  end  of  the  culvert  was  not  protected  in  any 
way;  and  its  condition  at  the  end  of  the  job  was 
perfect. 

The  total  cost  of  the  siphon,  including  labor,  pipe, 
supplies,  etc.,  was  $1,243.  It  seems  that  this  form  of 
installation  might  be  employed  to  advantage  in  many 
locations.  Not  only  water  pipes  but  those*  for  gas  or 
oil  may  readily  be  carried  under  railroad  embankments 
in  this  manner.  Costly  and  more  or  less  dangerous 
operations  are  avoided  and  the  whole  operation  is  car- 
ried on  without  interruption  to  traffic. 


Along  the  river  front  of  the  building  is  a  3-ft.  dock 
wall  having  its  top  7  ft.  above  the  water  level.  But  this 
wall  is  not  level  with  the  floor  of  the  building,  being 
intended  mainly  for  use  in  mooring  steamers.  As 
shown  by  the  typical  section,  Fig.  2,  the  basement  floor 
is  4  ft.  9  in.  above  the  water  and  2  ft.  3  in.  below  the 
dock  wall.  The  first  floor  is  3  ft.  6  in.  above  the  street 
level,  so  that  it  is  convenient  for  handling  goods  to  and 
from  wagons  as  at  a  freighthouse. 

Passenger  facilities  arranged  across  one  end  of  the 
first  floor  include  ticket  office  and  waiting  rooms,  with 
a  stairway  leading  down  to  the  dock  wall,  from  which 
a  gangway  is  laid  to  the  steamer  deck.  Freight  move- 
ment is  facilitated  by  five  concrete  inclines  or  ramps 
from  the  first  floor  to  the  dock  wall.  These  ramps  are 
15  ft.  wide  and  in  the  middle  of  each  one  is  a  motor- 
driven  conveyor  or  traveling  platform  on  which  the 
truckers  ride  with  their  hand  trucks.  A  similar  ramp 
leads  up  from  the  basement  to  the  dock  wall. 

Concrete  footings  on  wood  piles  in  a  heavy  clay  for- 
mation constitute  the  foundation.  The  dock  wall  is  built 
on  two  rows  of  round  piling  with  a  line  of  triple-lap 
wood  sheeting  behind  the  first  row,  as  shown  in  Fig.  3. 
This  timber  bulkhead  is  held  in  position  by  tie-rods  at- 
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tached  to  horizontal  deadmen  placed  behind  anchor  piles 
in  the  rear  of  the  first  interior  row  of  footings.  At 
the  north  end  of  the  building,  where  the  footings  are 
kept  within  the  property  line,  the  wall  columns  are 
carried  by  cantilever  girders  extending  over  two  rows 
of  footings,  as  shown.  These  cantilevers  also  form 
struts  to  resist  lateral  thrust. 

A  dry  basement  was  essential  for  freight  storage. 
To  secure  watertight  construction,  a  cinder  fill  was 
placed  between  the  clay  and  the  concrete  floor  and  an 
integral  waterproofing  compound  was  added  to  the  con- 
crete for  the  basement  floor  and  dock  wall.  The  result 
is  reported  to  be  entirely  satisfactory. 

Flat-slab  floor  and  roof  construction  is  used,  sup- 
ported by  circular  columns  forming  panels  21  x  21  ft. 
The  first  floor  is  designed  for  a  live-load  of  250  lb. 
per  square  foot  and  the  others  are  designed  for  a  200-lb. 
load.  Cement  finish  is  applied  to  the  floor  slabs,  except 
that  wood  paving  is  used  on  the  first  floor.  Brick 
curtain  walls  have  a  large  area  of  steel  sash  with  wire 


glass.  On  the  street  side  of 
the  first  floor  are  a  number 
of  freight  doorways  12  ft. 
wide  and  10  ft.  high,  fitted 
with  rolling  steel  doors. 
Similar  doors  are  used  at 
the  openings  along  the  dock 
wall.  Three  8-ton  freight 
elevators  are  provided. 
Sprinkler  fire  protection 
equipment  is  served  by  a 
40,000-gal.  capacity  steel 
tank  and  tower  situated 
above  the  roof. 

This  marine  terminal  and 
warehouse  was  designed  by 
Albert  S.  Hecht,  architect, 
with  Lieberman  &  Hein  as 
structural  engineers.  It 
was  built  by  the  Thompson- 
Starrett  Co.  All  these  are 
Chicago    firms. 


Milwaukee  County  to  Build  Main  Sewer  System 

Formation  of  a  Metropolitan  Sewerage  Commission 
for  Milwaukee  County,  Wis.,  late  in  1921,  for  ihe  area 
outside  of  the  city  of  Milwaukee,  linked  up  the  political 
areas  which  are  one  topographically.  Outside  districts 
can  now  be  handled  in  conjunction  with  the  extensive 
improvements  of  the  Milwaukee  Sewerage  Commission 
in  cleaning  up  the  drainage  areas  of  the  Milwaukee 
River  and  its  tributaries.  Both  bodies  are  state  com- 
missions! andj  the  plans  are  being  worked  out  to  handle 
county  sewage  by  intercepters  connecting  with  the 
city  system.  For  the  year  1922,  $1,300,000  in  bonds  has 
been  authorized  by  the  county  board  of  supervisors  for 
the  Metropolitan  Sewerage  Commission.  The  budget 
planned  includes  two  main  intercepters;  one  for  White- 
fish  Bay  and  Sherwood  and  the  other  for  a  section  north 
of  the  city  and  North  Milwaukee,  which  is  to  be  con- 
nected with  the  city's  West  Side  intercepter. 
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Large  Activated-Sludge  Plant  for 
Chicago  Sanitary  District 

To  Serve  800,000  Population  in  1930— Bar  Screens, 
Grit   Chamber,   Pine   Screens,   Dorr   Thick- 
eners— Sludge  Lagoons  for  First  Use 

AN  ACTIVATED-SLUDGE  plant  with  sludge  dis- 
,  posal  by  pumping  to  lagoon  was  recommended  on 
Feb.  27  for  the  north-.'side  sewage-works  project  of  the 
Sanitary  District  of  Chicago  by  a  commission  of  engi- 
neers consisting  of  Harrison  P.  Eddy,  Boston,  George 
W.  Fuller,  New  York  City,  and  T.  Chalkley  Hatton, 
Milwaukee,  Wis.  The  plan  was  approved  by  the  Board 
of  Trustees  of  the  Sanitary  District  on  May  18  and 
orders  to  prepare  detailed  plans  and  specifications  in 
accordance  with  the  report  of  the  engineers  were  issued 
to  Albert  W.  Dilling,  chief  engineer  of  the  district. 
This  will  be  the  third  and  much  the  largest  activated- 
sludge  plant  built  by  the  Chicago  Sanitary  District, 
two  others  now  being  near  completion,  known  as  the 
Calumet  and  Des  Plaines,  (see  Engineering  News- 
Record,  Dec.  9,  1920,  p.  1134,  and  June  9,  1921,  p.  986). 
For  the  present  only  part  of  the  Calumet  plant  will 
make  use  of  the  activated-sludge  process.  The  area 
tributary  to  the  north-side  works  extends  from  Glencoe 
on  the  north  to  Fullerton  Ave.  at  the  south.  The 
estimates  assume  a  population  of  800,000  in  1930  and 
an  average  sewage  flow  of  175  m.g.d. — mostly  from 
confined  sewers  receiving  but  little  industrial  waste. 
The  1920  population  was  about  600.000.  The  effluent 
will  reach  the  main  drainage  channel  via  the  North 
Shore  Channel  and  the  North  Branch  of  the  Chicago 
River.  The  proposed  site  for  the  works  is  177  aci"es 
of  land  owned  by  the  district  in  Niles  Township,  just 
west  of  the  North  Shore  Channel. 

Cost  estimates  (see  table)  were  made  for  (1)  coarse 
screens,  grit  chambers,  Imhoff  tanks,  fine  screens, 
trickling  filters  and  humus  tanks,  with  sludge  beds  and 
final  sludge  disposal  by  barging  the  sludge  to  fill  low 
ground  near  the  Main  Drainage  Channel  west  of  the 
city;  (2)  activated-sludge  works,  with  coarse  screens, 
grit  chamber,  fine  screens,  aeration  tanks.  Dorr  thicken- 
ers in  the  settling  tanks,  dewatering  plant  to  convert 
the  sludge  into  10  per  cent  moisture  commercial  fertil- 
izer base  at  the  works,  with  no  credit  for  the  dried 
sludge  on  account  of  uncertainties  as  to  dewatering  and 
marketing  it;  (3)  activated-sludge  works  as  in  (2)  but 
with  the  liquid  sludge  pumped  to  lagoons  on  land  owned 
by  the  district  near  the  Main  Drainage  Channel  west  of 
the  city.  At  this  site  a  central  sludge  dewatering  and 
drying  plant  to  serve  several  other  sewage-works  could 
be  built  if  warranted  in  the  future.  Consideration  was 
given,  but  without  making  cost  estimates,  to  fine  screen- 
ing, sedimentation,  chemical  precipitation,  "direct-oxi- 
dation" (lime-electrolytic),  sand  filtration  and  contact 
beds. 

The  Imhoff-tank  sprinkling-filter  project  was  dis- 
missed because  it  was  thought  that  an  activated-sludge 
plant  would  be  freer  from  objectionable  conditions,  even 
after  allowing  for  (1)  1,500  acres  of  extra  land  (gross 
area  1,700  acres)  to  isolate  the  sprinkling  filters  by 
means  of  a  strip  of  land  one-half  mile  wide,  and  (21 
for  70  acres  of  sprinkling  filters  so  one-seventh  of  the 
area  might  be  periodically  flooded  and  out  of  use  in 
summer  to  prevent  the  small-fly  nuisance. 


The  Imhoff  tanks  provide  for  21  hours  detention  and 
2.3  cu.ft.  per  capita  of  .sludge  storage.  The  trickling 
filters  are  of  broken  stone  6i  ft.  deep  and  are  designed 
to  receive  sewage  at  the  rate  of  3  m.g.d.  per  acre  or 
0.462  m.g.d.  per  acre-foot  of  stone.  This  gives  a  gross 
loading  of  11,430  persons  per  acre  or  1,750  per  acre-foot 
of  stone.  Allowing  for  10  of  the  70  acres  out  of  service 
for  flooding  during  the  fly-breeding  season,  the  net 
loading  rate  is  13,330  persons  per  acre  and  2,050  per 
acre-foot.  The  humus  tanks  are  of  the  one-story  hop- 
per-bottom type,  with  an  average  detention  period  above 
the  hoppers  of  one  hour.  For  the  digestion  of  the 
humus-tank  sludge,  an  Imhoff  type  of  tank  is  provided. 
Sludge-drying  beds  of  a  net  area  of  14  acres  are  in- 
cluded, or  0.75  sq.ft.  per  capita.  The  filter  isolation 
area  of  some  1,500  acres  area  adds  $2,250,000  to  the 
cost  of  this  project,  land  in  each  case  being  figured  at 
$1,500  per  acre.  The  isolation  area  requires  a  short 
extra  length  of  sewer  construction,  compared  with  the 
activated-sludge  estimate. 


CO.MPARATINE    ESTIM.^TES   OF   COST   OF    NORTH-SIDE     SEWAGE 

WORKS 
CHICAGO    SANITARY    DISTRICT 

Based  on  175  m.g.d.  average  and  263  m.g.d.  niaxintum  sewage  flow  or  220  and  330 
g.d.  per  capita. 

Renewals     Power.  Total 

First                 Capital           and        Labor  &  Annual 

Cost*              Chargest      Repairs     Supplies  Cost 
(\)     InihofT      tanks- 

lrieklingSlters..$l6,433,500t       $1,105,020    $152,982    $510,440  $1,778,442 

Perm.g.d 93,900  (p.nig)          17  46           2.40           8.00  27.86 

(2)  Activated  sludge. 

with  dewatering.    14,502.713**  983.716      266.456      946.277       2.196.449 

Pernigd 82,872  (p.m.g.)  15.40  4.16  14.81  34.38 

(3)  Activated  sludge, 

nith  lagooning. .    13,203,321tt  895.579      205.451      630,660       1.731.690 

75.447  (p.m.g.)         14.02  3.22  9  87  27.11 

*  Conunon  to  all  three  projects  are  coarse  screens,  pumping  plants  (with  57-ft. 
lift  for  (1)  and  53-ft.  lift  for  (2)  and  (3»:  grit  chaml)er3  and  Onescreens.  In(I) 
the  fine  screens  are  placed  between  the  Imhoff  tanks  and  trickling  filters  and  are 
much  less  expensive  than  the  8  Rex  screens,  each  7  x  53  ft.,  at  $30,000  each  to  be 
placed  between  the  grit  chambers  and  aerating  tanks  in  (2)  amd  (3).  In  each  case 
1 5  per  cent  is  allowed  for  engineering  and  contingencies. 

t  Interest  at  5  per  cent  and  annual  charge  of  1 .  783  per  cent  to  redeem  bonds  in 
30  years  on  4  per  cent  sinking  fund  ba.sis. 

X  Includes  hea^*J'  allowances  on  account  of  "isolation  strip"  J  mile  wide  around 
plant  to  prevent  complaints  of  odors  from  spraying  sewage  on  trickling  filters. 
This  strip  adds  about  1,500  acres  to  the  187  acres  otherwi.se  allowed  for  site  for 
this  project  and  for  projects  (2)  and  (3) ;  or  at  $1,500  an  acre,  a  total  of  $2,250,000 
extra  for  land.  Besides  this,  $272,000  net  is  added  for  extra  sewer  construction. 
Project  ( 1)  also  includes  $500,000  for  sludge  barges,  etc. 

**  The  total  first  cost  of  the  dewatering  plant  is  $2,190,635,  di\'ided  as  follows: 
50  Herrigan  presses,  including  pumps,  pipe,  etc.,  $750,000;  6  rotan.-  dryers. 
$300,000;  conveyors,  grinders,  shakers,  bagging  equipment,  etc..  $62,000;  build- 
ings, $714,200;  coal  and  ash  handling  equipment,  $78,700;  engineering,  etc., 
$285,735. 

tt  First  cost  of  sludge  disposal  by  pumping  and  lagooniug  totals  $891,250,  thus 
di\ide(l;  shidge  force  pump,  $5,750;  12-in.  cast-iron  force  main  about  18  miles 
Kjng,  $655,500;  lagoons  $230,000.  Estimates  of  first  capital  and  pumping  costs 
for  I6-,  I2-,  10^  and  8-in.  pipe  lines  showed  that  the  12-in.  was  considerably  the 
cheapest. 

(All  foot  notes  compiled  from  the  manj*  detailed  tables  and  the  text  of  the 
report.  —EDITOR.) 


In  the  activated-sludge  estimates  the  aeration  tanks 
are  15  ft.  deep  and  have  a  capacity  20  per  cent  in  excess 
of  that  required  for  six  hours  detention  at  the  average 
rate  of  flow;  or  in  other  words,  provision  is  made  for  a 
20  per  cent  sludge  return.  The  air  rate  is  11  cu.ft.  per 
gallon.  Filtros  plates  on  a  4  to  1  ratio  are  provided  for. 
The  settling  tanks  are  15  ft.  deep,  with  1  sq.ft.  of 
surface  per  1,600  gal.  of  sewage  in  24  hours  at  the 
maximum  rate  of  flow,  but  with  no  allowance  for  sludge 
deposits. 

The  sludge  dewatering  estimates  assume  a  final  10 
per  cent  of  moisture.  They  include  sulphuric  acid  treat- 
ment, Berrigan  presses,  rotary  dryers  (washing  the 
dryer  gases  to  remove  dust)  grinders,  sieves,  conveyors 
and  final  bagging.  It  is  estimated  that  each  1  000.000 
gal.  of  sewage  would  produce  1,000  lb.  of  dried  sludge. 
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A  Review  of  Recent  Accidents  in 
New  York  Subways 

Delays  Due  to  Excess  Runoff  from  Streets,  Broken 

Water  Mains,  and  Short  Circuits  in 

Trains  and  Power  Houses 

By  Robert  Ridgway 

Chief  Engineer,   New   York  Transit   Commission 

In  order  that  engineers  may  have  authoritative  tech- 
nical information  concerning  the  series  of  accidents  that 
have  recently  befallen  the  New  York  rapid  transit  sub- 
ways, Mr.  Ridgtvay  has  prepared,  at  our  request,  the 
following  statement  as  to  the  scope  of  the  difficulties 
and  their  causes,  so  far  as  it  has  been  possible  to  deter- 
mine them. — Editor. 

BEGINNING  about  a  month  ago,  a  series  of  accidents 
occurred  in  connection  witli  rapid-transit  operation 
in  New  York,  in  some  cases  causing  partial  or  complete 
suspension  on  a  line  or  system,  with  consequent  delay 
and  inconvenience  to  passengers.  Such  a  series  of 
delays,  occurring  at  so  frequent  intervals,  and  being 
detailed  and  dilated  upon  by  the  daily  press,  may  cause 
some  apprehension  in  the  minds  of  the  traveling  public 
as  to  the  efficiency  and  safety  of  the  rapid-transit 
systems  upon  which  they  are  dependent.  It  is  pro- 
posed, therefore,  to  consider  in  some  detail  the  nature 
and  causes  of  these  several  accidents.  They  may  be 
grouped  into  two  general  classes :  those  caused  by  water 
and  those  by  fire. 

Delays  Caused  by  Water — Considering  the  first  class, 
on  July  1,  train  service  on  the  Interborough  subway  on 
Seventh  Ave.  was  delayed  near  Houston  St.  by  water 
to  a  height  of  about  12  in.  above  the  tracks,  which 
caused  a  suspension  of  through  operation  on  that  line 
from  about  noon  to  2:20  p.m.  On  the  same  day  traffic 
was  interrupted  in  the  Eastern  Parkway  (Brooklyn) 
line  of  the  Interborough  subway  between  New  York 
and  Troy  Aves.,  from  12:56  to  2:30  p.m.,  by  water  over 
the  subway  tracks.  On  the  same  day  also  service  on 
the  Fourth  Ave.  subway  line  of  the  New  York  Municipal 
Ry.  Corp.,  in  Brooklyn  was  interrupted  because  of  the 
collection  of  water  over  the  tracks  of  the  subway  near 
Union  St.;  and  a  similar  suspension  of  traffic  occurred 
on  the  Brighton  Beach  line  because  of  water  over  the 
tracks  near  Newkirk  Ave. 

These  several  suspensions  of  traffic  all  were  due  to 
the  excessive  rainfall  of  that  day,  which  was  reported 
to  have  exceeded  IS  in.  in  two  hours  and  more  than  1  in. 
in  twenty-five  minutes.  So  excessive  a  rainfall  over- 
taxed the  catchbasins  and  sewers  to  the  extent  that 
at  certain  locations  the  water  on  the  street  surface  rose 
above  the  level  of  the  curbs.  At  Union  St.,  Brooklyn, 
the  water  on  the  surface  is  stated  to  have  stood  two 
feet  above  the  street  surface. 

In  the  cases  of  Seventh  Ave.  near  West  Houston  St., 
Eastern  Parkway,  between  New  York  and  Troy  Aves., 
and  Fourth  Ave.  near  Union  St.,  the  water  rising  above 
the  curbs  was  diverted  into  the  subway  through  the  open- 
ings and  gratings  provided  in  sidewalks  and  parkways 
for  ventilating  the  subway  trainways,  and  thence  along 
the  tracks  to  the  lowest  points  adjacent.  At  each  of 
the  locations  mentioned  drainage  sumps,  equipped  with 
automatic  pumps,  were  provided  at  the  time  the  sub- 


way was  constructed.  The  capacities  of  the  pumps  were 
based  upon  ample  allowance  for  the  flow  likely  to  reach 
them  from  outside  seepage  and  from  sources  within 
the  structure  but  not  upon  so  excessive  an  inflow  from 
the  street  surface  as  was  caused  by  the  storm  water 
rising  above  the  street  curbs.  The  pumps  are  arranged 
to  work  automatically,  and  did  so;  but  they  were  unable 
to  cope  with  the  large  inflow. 

The  tracks  of  the  Brighton  Beach  line,  at  Newkirk 
Ave.  were  flooded  by  the  obstruction  of  a  cross  drain 
which  was  under  pressure  during  the  flood.  The  water 
flowed  off  by  gravity  when  the  pressure  was  released. 

On  the  evening  of  July  18,  the  Seventh  Ave.  line  of 
the  Interborough  Co.  was  again  flooded  near  Houston 
St.,  at  the  same  point  and  from  the  same  cause  as  on 
July  1,  causing  a  suspension  of  through  operation  from 
7:57  to  10:30  p.m.  The  rainfall  again  flooded  the 
streets  and  entered  the  subway  through  the  gratings 
in  the  sidewalk  in  the  block  north  of  Houston  St.  In- 
vestigation of  the  conditions  in  the  vicinity  would  seem 
to  indicate  that  a  contributing  cause  was  the  temporary 
condition  of  the  sewers  due  to  the  reconstruction  of  a 
large  sewer  in  Clarkson  St.,  which  had  been  made  neces- 
sary by  its  insufficient  capacity. 

On  July  26,  service  on  the  Lexington  Ave.  line  of  the 
Interborough  Co.  was  slightly  delayed  in  the  early  morn- 
ing by  water  entering  the  subway  near  26th  St.  through 
the  west  wall  of  the  subway.  This  flood  was  due  to 
the  breaking  of  a  36-in.  water  main  running  east  and 
west  on  the  north  side  of  26th  St.  The  water  rose  to 
the  top  of  the  rails  only  and  did  not  stop  traffic. 

On  July  29  a  12-in.  water  main  broke  at  the  southwest 
corner  of  Flatbush  and  Fourth  Aves.,  Brooklyn.  The 
resulting  flood  did  not  interfere  with  subway  operation. 
Near  the  point  where  this  main  broke  there  was  a  duct 
manhole  which  was  damaged  and  in  process  of  recon- 
struction when,  on  Aug.  4,  another  break  occurred  in 
a  16-in.  main  near  that  point.  The  water  from  this 
break  found  its  way  through  the  holes  of  the  duct  line 
and  discharged  into  a  duct  manhole  located  inside  the 
subway  near  Atlantic  Ave.  station.  A  4-in.  brick  curtain 
wall  separating  the  tracks  from  the  splicing  chamber 
was  not  of  sufficient  strength  to  resist  the  water  pres- 
sure. When  it  failed  the  water  flowed  to  the  tracks  to 
a  depth  of  20  in.,  causing  a  suspension  of  traffic  on  the 
Interborough  lines  east  of  Atlantic  Ave.  station  from 
8:50  p.m.  to  12:30  a.m.  The  pumps  provided  at  the 
sump  nearby  worked  automatically  and  removed  the 
water  as  soon  as  the  inflow  was  controlled. 

In  the  case  of  each  delay  or  suspension  of  operation 
mentioned  thus  far,  the  reason  for  the  delay  or  suspen- 
sion originated  entii-ely  outside  the  subway  structure 
and  from  causes  beyond  the  control  of  the  operating 
companies.  There  is  nothing  indicating  laxity  on  the 
part  of  the  operating  companies,  either  in  the  matter 
of  prevention  of  the  occurrence  or  resumption  of  oper- 
ation. The  permanent  equipment  provided  for  the 
removal  of  water  was  adequate  for  the  contemplated 
needs,  and  worked  automatically  as  intended.  Auxiliar- 
emei'gency  pumping  equipment  on  cars  was  brought 
in  and  operated  when  it  proved  of  advantage  to  do  so. 
The  water  in  each  case  entered  the  subway  through 
necessary  openings  provided  for  proper  ventilation  or 
for  other  purposes.  Heavier  rainfalls  of  longer  dura- 
tion have  occurred  without  affecting  subway  operation 
at  these  points   and   it   is   not   clear   why   the   runoff 
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through  the  streets  and  sewers  was  not  so  efficient  as 
it  had  been  in  the  past.  The  delays  of  this  class  did  not 
cause  any  danger  whatever  to  the  traveling  public. 

Delays  Caused  by  Fire. — Considering  the  second  cause 
of  delays  and  suspension  of  traffic  we  find  two  cases. 
On  July  6  a  short  circuit  occurred  on  the  switchboard 
or  panel  box  of  the  fifth  car  of  a  northbound  Jerome  Ave. 
express  train  in  the  Lexington  Ave.  subway  of  the  Inter- 
borough  Co.  near  60th  St.,  which  required  the  shutting 
off  of  power  and  suspension  of  traffic  between  Grand 
Central  and  77th  St.  stations  from  11:13  a.m.  to  1:03 
p.m.  Because  of  the  consequences  that  followed,  this 
accident  is  the  most  important  of  those  yet  mentioned. 
The  short  circuit  set  fire  to  the  insulation  contained 
within  the  panel  box  and  the  paint  and  varnish  of  the 
vestibule  of  the  car  adjacent,  generating  a  large  amount 
of  smoke  and  fumes.  The  draft  of  air  from  the  ventila- 
tion of  the  subway  carried  the  smoke  toward  the  north 
and,  as  the  train  had  been  brought  to  a  stop,  most  of 
the  passengers  from  the  train  walked  south,  along  the 
footwalk  provided  for  that  purpose  on  each  side  of  the 
tracks,  to  the  emergency  exit  at  59th  St.  The  pas- 
sengers from  a  southbound  train  stopped  by  the  shut- 
ting off  of  power  in  the  affected  section  just  north  of 
the  one  with  the  short  circuit,  also  walked  south  through 
the  smoke  to  the  exits  at  62nd  and  59th  Sts. 

It  is  probable  that  150  passengers  were  aboard  the 
train  on  which  the  short  circuit  occurred,  and  that  from 
fifty  to  seventy  persorts  were  more  or  less  affected  by 
excitement,  smoke  and  fumes,  and  by  the  unusual 
exertion  of  climbing  60  ft.  of  stairway,  the  express 
tracks  at  this  point  being  at  quite  a  depth  beneath  the 
street.  There  were  no  fatalities.  All,  with  the  excep- 
tion of  some  of  the  trainmen  who  remained  to  care  for 
the  train,  went  to  the  street  above.  Some  received 
assistance  up  the  steps,  nine  were  repoi'ted  to  have 
fainted  or  lost  consciousness  after  reaching  the  street, 
and  sixty-seven  were  sent  to  the  hospitals  for  treatment. 
All  but  thirteen  of  these  were  discharged  on  the  day 
of  admission.  In  all,  112  persons  received  medical  treat- 
ment. It  was  at  first  thought  that  the  condition  of  those 
treated  might  be  due  to  the  use  of  pyrene  fire  extin- 
guishers. The  record  of  the  case  of  each  patient  treated 
indicates  that  this  was  not  a  fact,  and  that,  except  in 
the  cases  of  four  or  five  of  those  treated,  in  which  the 
pyrene  fumes  appear  to  have  aggravated  the  smoke 
effects,  the  symptoms  could  all  be  accounted  for  by  the 
known  effects  that  result  from  the  burning  of  insulating 
materials,  rubber,  varnish  and  paint.  It  is  apparent, 
therefore,  that  most  of  the  passengers  were  suffering 
from  panic,  and  the  remainder,  with  the  exceptions 
noted,  wholly  from  smoke  and  fumes.  The  trainmen 
who  remained  with  their  trains  were  not  affected. 

The  panel  board  of  the  car  in  which  the  short  circuit 
occurred  is  a  small  switchboard  on  which  is  installed 
the  electrical  apparatus,  such  as  switches,  relays  and 
fuses,  by  means  of  which  the  current  for  motors,  lights, 
heaters  and  air  compressors  is  controlled.  These  in- 
struments are  mounted  on  a  slab  of  slate  and  are 
covered  by  a  steel  door  lined  with  asbestos.  All  of  the 
wires  connecting  with  the  instruments  on  the  panel 
board  are  rubber-insulated  and  are  carried  to  the  panel 
in  iron  conduits,  the  insulation  of  the  wires  being  the 
only  inflammable  material  on  or  near  the  panel  board. 
It  is  difficult  to  understand  how  such  a  destructive  arc 
originated,  and  there  is  no  precedent  to  guide  in  this 


case.  It  is  reported  that  in  tiie  seventeen  years  since 
the  beginning  of  subway  operation,  no  other  accident 
of  this  nature  has  occurred.  The  routine  of  the  operat- 
ing company  requires  that  the  entire  equipment  of 
each  car  be  inspected  after  each  1,000  miles  operated. 
This  particular  car  was  last  inspected  on  July  3,  1922, 
since  which  date  it  had  been  operated  only  323  miles. 

Determination  of  the  precise  cause  of  the  short  cir- 
cuit has  been  made  difficult  as  the  result  of  the  destruc- 
tion produced  by  so  intense  an  arc.  The  occurrence 
has  been  carefully  investigated  and  steps  are  being 
taken  to  avoid  a  recurrence. 

On  July  25  there  was  a  complete  suspension  of  traffic 
on  the  lines  of  the  Brooklyn  Rapid  Transit  Co.  as  a 
result  of  a  Are  in  the  Williamsburg  power  station  of 
that  company.  The  fire  occurred  at  the  rush  hour  of 
the  day  and  consequently  caused  greater  inconvenience 
to  the  traveling  public  than  all  the  others  mentioned. 
Trains  and  surface  cars  were  stalled  at  various  points 
over  the  system,  beginning  at  about  5:15  p.m.,  and  full 
service  was  not  resumed  until  about  8:55  p.m.  This 
fire  also  was  due  to  a  short  circuit  and  originated  on 
an  oil-switch  connected  with  a  generator,  the  switch 
being  so  badly  damaged  that  the  exact  cause  could  not 
be  determined.  The  intensity  of  the  arc  that  was 
formed  caused  fire  at  other  points  and  to  combat  the 
flames  it  was  necessary  to  shut  off  all  power.  Except 
for  the  delay  and  inconvenience  caused  the  traveling 
public,  the  latter  would  probably  have  been  unaware  of 
the  occurrence  of  the  fire.  It  had  no  bearing  on  the 
question  of  safety  to  passengers,  except  that  of  possible 
panic,  as  a  result  of  trains  being  stalled  indefinitely  in 
the  tubes  at  a  time  when  the  Lexington  Ave.  fire  was 
still  fresh  in  the  public  mind.  The  absence  of  panic 
under  the  unusual  and  trying  conditions  speaks  well  for 
the  mental  balance  of  the  passengers. 

Summary — In  the  foregoing  review  of  the  various 
delays  to  rapid  transit  traffic  and  their  causes,  two  facts 
are  apparent.  First:  Without  a  single  exception  the 
accidents  were  of  a  most  unusual  nature  and  therefore 
difficult  to  provide  against.  The  delays  from  flood  were 
due  either  to  the  failure  of  the  street  and  sewer  drain- 
age system  to  carry  off  the  excessive  rainfalls,  or  to  the 
bursting  of  water  mains.  Consequently,  when  the  water 
rose  above  the  level  of  the  curbs,  it  found  its  way  to 
the  subway  through  the  stairways,  ventilation  and 
other  openings  provided  for  various  purposes.  When 
the  trainways  are  so  flooded  it  is  not  reasonable  to 
expect  that  the  water  can  be  removed  immediately  by 
pumping  into  the  streets  or  sewers  at  a  time  when  tho 
latter  may  already  be  choked  and  flowing  under  a 
head.  Second :  In  but  one  of  the  cases  mentioned  was 
there  any  real  exposure  of  the  passengers  to  danger, 
and  in  that  case  it  appears  that  the  danger  was,  at 
least  in  part,  within  their  own  control;  for  it  is  certain 
that  more  of  the  passengers  suffered  from  panic  than 
from  any  injurious  effects  resulting  from  the  fire  itself. 
Such  accidents  as  the  Lexington  Ave.  fire  reflect  credit 
upon  the  manner  with  which  the  train  crews  and  em- 
ployees of  the  operating  companies  have  taken  care  of 
the  directions  for  safeguarding  the  passengers  in  such 
emergencies.  In  comparison  with  the  car  mileage  oper- 
ated it  may  be  stated  that  since  the  year  1917  and 
including  the  present  year  the  occurrence  of  short  cir- 
cuits has  been  gradually  reduced  in  number. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi' 
hie.  Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


A  Simple  Remedy 

Sir — In  an  editorial  in  your  issue  of  Aug.  10  you  say, 
"Something  more  ttian  the  ordinary  processes  of  law  is 
required  to  guarantee  punishment  for  buildini;  collapse." 

The  remedy   is   obvious:    Let   the   engineers   be   licensed; 
then  the  buildings  cannot  possibly  collapse. 
West  New  Brighton,  N.  Y.  Frederic  W.  James. 

Aug.  11.  

Engineers  and  the  Eighteenth  Amendment 

Sir — On  page  172  of  your  issue  rf  Au-t-  3  in  a  refer- 
ence to  the  eighteenth  amendment,  you  say  that  engineers 
as  such  might  reasonably  have  expected  to  have  little 
interest  in  the  eighteenth  amendment  and  that  to  them  the 
alcoholic  content  of  a  beverage  would  seem  to  be  a  matter 
of  the  slightest  consequence. 

A  standard  clause  in  construction  contracts,  especially 
in  railway  construction  contracts,  relates  to  the  prohibition 
of  alcoholic  beverages  on  or  about  construction  work.  In- 
toxication is  an  inadmissible  element  in  engineering  design 
and  in  construction.  No  sane  person  would  by  choice  or 
preference  entrust  engineering  design  or  supervision  to 
intoxicated  engineers  or  execution  of  the  work  to  intoxi- 
cated workmen.  Engineers  individually  and  as  a  class 
have  or  should  have  as  much  interest  in  the  eighteenth 
amendment  as  any  other  person  or  class. 

J.  L.  Campbell, 
El  Paso,  Tex.  Chief  Engineer,  El  Paso  & 

Aug.    11.  Southwestern   System. 


Favor  Lug  Brick  With  Asphalt  Filler 

Sir — Readers  of  Enginccr'.ng  News-Hccord  may  be  inter- 
ested in  having  their  attention  directed  to  certain  features 
in  a  paper  by  Prof.  Arthur  H.  Blanchard  entitled  "Develop- 
ments in  Methods  of  Constructing  Brick  Pavements,"  pre- 
sented before  the  Eighth  Annual  Michigan  Conference  on 
Highway  Engineering  held  at  Ann  Arbor,  and  to  discuss 
his  conclusions  as  herein  set  forth.  The  paper  describes  the 
various  phases  in  the  history  of  development  of  brick  pave- 
ment, beginning  with  brick  laid  upon  sand  foundation  and 
sand  filler,  and  concluding  with  the  modern  type  of  brick 
pavement  which  is  brick  laid  upon  Portland  cement  concrete 
foundation,  sand  bed  and  asphalt  filler.  It  also  recognizes 
the  economic  development  resulting  from  the  action  of  the 
Secretary  of  Commerce  of  the  United  States  in  calling  a 
conference  of  the  manufacturers  and  engineers  regarding 
simplification  of  variety  and  standards  for  paving  brick. 

In  the  discussion  of  brick  pavements  only  two  important 
characteristics  of  an  ideal  pavement  were  considered, 
namely,  imperviousness  and  durability.  Part  of  the  paper 
refers  to  the  merit  of  various  types  of  paving  brick.  _This 
reference  is  based  on  the  author's  field  studies  of  existing 
brick  pavements  and  experiments  under  his  direction  with 
the  co-operation  of  the  director  of  the  Michigan  State  High- 
way Laboratory  and  engineers  of  the  Ohio  Paving  Brick 
Manufacturers'  Association. 

Professor  Blanchard's  conclusions  and  recommendations 
are  as  follows: 

"Bituminous  cements,  possessing  the  desii-ed  characteris- 
tics, should  be  universally  used  for  the  filler." 

"The  use  of  plain  wire-cut  brick  is  accompanied  with 
great  risk  relative  to  securing  well  filled  joints.  Conserva- 
tive practice  dictates  that  only  lug  brick  should  be  em- 
ployed." 

The  writer   submitted   Professor   Blanchard's   paper,  to- 


gether with  a  questionnaire,  to  about  400  municipal  and 
highway  engineers.  The  questionnaire  sought  the  engi- 
neers' opinion  regarding  lug  and  lugless  type  of  brick  for 
asphalt  filler.  Of  10.'3  engineers  who  answered  the  ques- 
tionnaire 89  per  cent  favored  the  use  of  brick  with  lugs  for 
asphalt  filler.  A  tabulation,  by  states,  of  the  opinions  set 
forth  in  answers  to  the  questionnaire  is  presented  herewith : 

Favorable      Favorable      Indefinite 
to  lo  or 

State  Lug  Type    Lugless  Type  Uncertain  Total 

Pennsylvania 12                       3 

Ohio    33                       3 

Indiana 13 

Illinois 10 

Missouri 5                     I 

Iowa    12                       I 

Kansas 7 

Total 92  8 
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Conneaut,  Ohio, 
July  20,  1922. 


James  C.  Tra villa. 
Consulting  Engineer, 
Dunn  Wire-Cut  Lug  Brick  Co. 


Economics  of  Selecting  Industrial  Sites 

Sir — In  reference  to  Mr.  Cresswell's  letter  in  Engineer- 
ing News-Record,  June  8,  1922,  p.  969,  on  "The  High  Cost 
of  Tardy  Engineering,"  there  are  other  than  purely  con- 
struction costs  which  .should  be  considered  in  determining 
the  suitability  of  any  site  for  an  industrial  or  utility  plant. 
These  factors  are  not  generally  spoken  of  as  engineering 
factors  but  as  they  are  most  certainly  economic  they  come 
within  the  province  of  the  engineer  and  should  be  called  by 
him  to  the  attention  of  the  executive  on  whom  rests  the  final 
decision,  definitely,  and  in  their  proper  relationship. 

Freight  transportation  facilities  are  generally  well 
stud'ed  out  but  those  for  passengers — meaning  by  this  the 
facilities  for  handling  the  labor  to  and  from  the  plant — 
are  rarely  given  any  attention.  In  the  neighborhood  of 
large  cities  especially,  where  there  may  be  competition  for 
labor,  this  is  important.  If  the  workmen  have  to  spend  an 
extra  half  hour,  or  pay  an  extra  fare,  twice  a  day  dissatis- 
faction will  soon  develop,  showing  itself  in  an  increased 
labor  turnover.  The  resulting  loss  of  efliciency  possibly  will 
more  than  offset  the  physical  or  commercial  advantages. 

Other  phases  of  the  labor  problem  may  present  them- 
selves. If  the  social  surroundings  of  the  community  do  not 
meet  the  demands  of  the  class  of  employees  needed  for  the 
work,  the  result  will  be  either  an  uneconomical  turnover,  or 
the  substitution  of  a  diff"erent  class  or  race  of  workmen  not 
naturally  adapted  to  the  particular  industry.  Native 
Americans,  for  example,  require  good  schools  and  a  fair 
chance  of  self-government  and  will  not  be  satisfied  to  re- 
main in  a  community  of  Poles  or  Italians  whose  standards 
of  living,  amusements  and  public  welfare  are  so  radically 
different.  Where  the  number  of  operatives  is  small,  relative 
to  the  surrounding  population,  such  effect  on  turnover  and 
operation  may  be  great  but  will  diminish  as  the  number 
increases  sufficient  to  form  a  community  of  its  own. 

Tax  questions  are  important  and  should  be  put  in  their 
proper  relation  to  the  other  factors.  The  writer  has  in 
mind  a  csrtain  factory  which  was  moved  from  a  city  of 
relatively  high  tax  rate  to  an  adjoining  town  with  a  lower 
rate,  in  order  to  save  on  this  item.  But  the  lower  rate, 
though  applied  to  a  much  larger  area  and  s^howng  a  la:;je 
saving  in  comparison  with  similar  area  in  the  city,  was 
more  than  offset  by  unsatisfactory  transportation  facilities. 

Care  is  required  to  make  the  proper  adjustment  of  all 
the  factors  involved  in  a  choice  of  location.  Their  relative 
values  vary  with  different  industries  and  with  different 
cases  in  each  industry.  Thorough  study  must  be  made,  there- 
fore, to  determine,  first,  the  value  that  each  factor  should 
have  for  that  particidar  cfr.sr,  and  second,  the  value  of  that 
factor  in  each  location  under  consideration.  If,  and  when, 
this  is  done  the  final  decision  can  be  made  on  a  basis  of  cor- 
rect knowledge  and  the  chances  of  mistake  reduced  to  a 
minimum.  L.  J.  Carmalt. 

New  Haven,  Conn.,  June  29. 
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News  of  the  Week 


New  York,  August  24,  1922 


Cabinet  Members  Give  Views 
on  Hydraulic  Laboratory 

Secretaries  of   Interior  and   Commerce 

Favor  Its  Establishment — Weeks 

Opposes  the  I'lan 

Washington  Correspondence 

Establishment  of  a  national  hy- 
draulic laboratory  is  favored  strongly 
by  the  Secretary  of  the  Interior  and  by 
the  Secretary  of  Commerce,  but  the 
Secretary  of  War  believes  "in  view  of 
the  necessity  for  economy  in  federal 
expenditures  that  this  is  not  the  time 
for  establishing   a  laboratory." 

The  opinions  of  the  three  cabinet 
officers  concei-ned  most  with  hydraulic 
matters  were  sought  by  Senator  Rans- 
dell,  the  chairman  of  a  sub-committee 
of  the  Senate  Committee  on  Com- 
merce, who  will  conduct  hearings  in 
the  near  future  on  a  bill  proposing  the 
appropriation  of  $200,000  for  the 
establishment  of  this  laboratory. 

Secretary  Fall,  in  his  reply,  points 
out  that  the  Interior  Department  for 
many  years  has  recognized  the  neces- 
sity and  the  value  of  scientific  research 
in  river  hydraulics. 

In  suggesting  that  the  laboratory  be 
conducted  by  the  Geological  Survey, 
Secretary  Fall  makes  this  point:  "Not 
only  is  it  necessary  for  the  organiza- 
tion inti-usted  with  this  investigation 
to  have  had  broad  field  experience,  but 
it  is  equally  essential  that  the  fact- 
finding agency  be  separated  from  the 
executive  agency.  In  this  department, 
that  relation  between  the  Geological 
Survey,  an  investigative  bureau,  and 
the  Reclamation  Service,  a  construc- 
tion service,  has  proved  the  practical 
and  effective  division  of  the  work." 

Views  of  Hoover  and  Weeks 
Secretary  Hoover  concurs  in  a  re- 
port made  by  the  Bureau  of  Standards 
on  the  bill,  in  which  it  is  stated  that 
"the  waste  due  to  floods  makes  this 
distinctly  a  national  problem.  With- 
out question  the  solution  of  this  tre- 
mendous waste  problem  rests  on  funda- 
mental data  concerning  the  flow  of 
water,  the  wearing  of  structural  and 
natural  material,  the  transportation  of 
material  and  water,  and  chemical  and 
physical   deposition." 

Secretary  Weeks  says  that  he  de- 
sires particularly  "to  emphasize  that 
the  hydraulic  laboratory  proposed 
would  have  no  value  whatever  in  solv- 
ing flood-control  and  that  the  govern- 
ment would  not  be  justified  in  incur- 
ring the  expense  of  a  laboratory  for 
the  investigation  of  flood  problems," 
since  "the  reservoir  control  of  the 
Mississippi  flood  problem  is  not  prac- 
ticable" and  since  "the  art  of  dam  con- 
struction is  so  far  advanced  in  this 
country  that  a  national  hydraulic 
laboratory  is  not  necessary  to  advance 
that  science,  and  is  certainly  unneces- 
sary to  determine  the  proper  design  of 
levees.  I  may  go  so  far  as  to  say  I 
would  regard  it  as  a  misapplication 
of  government  funds  to  establish  a 
laboratory  for  flood  problem  study." 
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To  Hear  Clay  Products  Rate  Case      MacDonald  Returns  From 


Freight  rates  on  hollow  building-tile 
and  clay  products  from  Brazil  and  re- 
lated points  in  Indiana  to  Chicago  will 
be  the  subject  of  a  hearing  at  Chicago 
on  Sept.  7  before  Examiner  Hillyer  of 
the  Interstate  Commerce  Commission. 


Maps  Prepared  on  Colorado  River 

Irrigation  Project 

Maps  for  the  Colorado  River  irriga- 
tion project  which  were  completed  by 
C.  C.  Holder  of  the  Topographic  Sec- 
tion, Geological  Survey,  have  been  re- 
ceived at  Ballinger,  Texas,  for  approval 
of  the  irrigation  committee  before 
further  work  on  the  project  is  launched. 
Mr.  Holder  spent  nearly  eight  months 
making  the  survey,  working  under  the 
direction  of  the  government,  and  has 
been  at  Washington  for  the  last  four 
months  making  the  maps  of  the  pro- 
posed 200,000-acre  district.  Mr. 
Holder's  preliminary  report  shows  the 
project  to  be  entirely  feasible  and  the 
next  move  will  be  the  creation  of  an 
irrigation  district  for  the  issuance  of 
$10,000,000  worth  of  bonds. 


San  Francisco  to  Vote  on  School 
Building  Bond  Issue 

The  supervisors  of  the  city  and 
county  of  San  Francisco  will  submit 
to  the  voters  at  a  special  election  a 
$12,000,000  bond  issue  for  the  con- 
struction of  thirty-five  new  school 
buildings  and  the  acquisition  of  addi- 
tional lands  for  school  purposes.  In 
addition,  the  supervisors  are  pledged 
to  place  a  15-cent  tax  in  the  yearly 
tax-rate  to  meet  the  needs  of  the 
school  department  for  maintenance, 
repairs  and  upkeep  of  the  existing 
school  buildings  and  to  constnact  three 
new  schools  each  year  to  meet  the 
normal  needs  due  to  the  increase  in 
the   number  of  school  children. 

At  the  same  election  the  voters  will 
decide  the  issuance  of  $2,000,000  in 
bonds  to  finance  construction  of  relief 
home  buildings. 


Bids  Wanted  Soon  for  Spavinaw 

Water  Project,  Tulsa,  Okla. 

Contractors  wishing  to  bid  on  the 
new  water  supply  for  Tulsa,  Okla., 
known  as  the  Spavinaw  project,  are 
invited  by  the  Water  Commission  of 
Tulsa  to  look  over  the  ground.  Final 
plans  and  specifications  are  about  com- 
pleted and  bids  will  be  received  the 
latter  part  of  September.  The  work 
includes  a  masonry  and  earth  dam  50  ft. 
high;  28  miles  of  60-  and  2.5  miles  of 
54-in.  pipe;  7,000  ft.  of  78-in.  tunnel; 
a  350-m.g.  storage  and  a  10-m.g.  high- 
pressure  reservoir;  and  about  7  miles 
of  cast-iron  or  steel  force  mains. 
Bonds  to  the  amount  of  $6,800,000  for 
the  work  have  been  voted.  The  engi- 
neers are  Trammel  &  Holway,  Tulsa, 
and  the  consulting  engineer  is  Dabney 
H.  Maury  of  Chicago. 


Western  Trip 

Finds    Pacific    Coast    States    Have 

Attacked     Highway     Problems 

With   Vigor  and   Effect 

Washington  Corrcspondmcc 
Despite  sparsity  of  population,  difll- 
cult  construction,  long  distances,  and 
large  proportions  of  land  not  now  pro- 
ductive the  Western  states  have  at- 
tacked their  highway  problems  vigor- 
ously and  effectively,  according  to 
Thomas  H.  MacDonald,  chief,  U.  S. 
Bureau  of  Public  Roads,  who  just  has 
returned  to  Washington  after  an  ex- 
tended trip  through  the  West.  So  that 
he  might  gain  a  better  idea  of  the 
highway  system  that  is  being  built  up 
in  the  W^est,  Mr.  MacDonald  covered 
5,000  miles  of  the  trip  in  motor  cars. 
He  is  particularly  impressed  with  the 
high  standards  of  engineering  being 
followed  in  the  construction  of  western 
roads.  This  applies  to  the  secondary 
as  well  as  to  the  primary  roads.  He 
notes,  however,  that  the  states  which 
have  made  most  progress  in  the  carry- 
ing out  of  their  highway  programs  are 
those  in  which  there  has  been  stability 
in  the  personnel  of  the  state  highway 
commission  and  its  staff. 

Mr.  MacDonald  found  very  pro- 
nounced objection  in  the  West  to  the 
limitation  in  the  per  mileage  expendi- 
ture carried  in  the  present  highway 
law.  In  order  to  make  the  roads  safe, 
where  heavy  grades  and  difficult  con- 
structuion  must  be  undertaken,  it  is 
necessary  to  resort  to  higher  stand- 
ards of  construction.  The  limitation 
in  the  bill  discourages  the  more  eco- 
nomical and  the  safest  course.  He  also 
encountered  a  very  general  feeling  that 
the  rate  of  appropriation  provided  in 
the  existing  act  does  not  allow  for 
adequate  progress  in  road  building. 

One  observation  which  Mr.  Mac- 
Donald made  while  on  his  trip,  and 
which  he  thinks  could  be  applied 
throughout  the  country  in  the  interest 
of  safety,  is  the  practice  of  sanding 
asphalt  surfaces  on  hills  and  at  points 
where  skidding  of  motor  vehicles  is 
likely  to  occur.  This  simple  expedient, 
he  found,  practically  obviated  this 
danger  and  makes  possible  the  safe  use 
of  mountain  highways  when  the  sur- 
face of  the  road  is  wet. 


Texas  Highway  Association 

Holds  Convention 

Centralization  of  road-building  ac- 
tivities under  state  control  tending 
towards  more  efficient  prosecution  of  a 
comprehensive  campaign  to  bring  Texas 
"out  of  the  mud"  was  stressed  during 
the  recent  convention  of  the  Texas 
Highway  Association,  held  in  Galves- 
ton, Aug.  3  and  4.  About  400  delegates 
from  all  over  the  state  were  present, 
representing  business  men,  city  and 
county  governments,  and  state  insti- 
tutions. 
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Industrial  Films  Available 
to  Engineering  Societies 

En(/inecri)ig  News-Record  has  from 
time  to  time  receivnd  requests  for  in- 
formation as  to  where  moving  picture 
films  depicting  various  engineering  and 
industrial  processes  may  be  secured  free 
of  cost.  From  various  sources  this 
journal  has  prepared  a  list  which  is 
deemed  of  sufficient  interest  to  warrant 
publication.  Though  the  films  can  be 
secured  rent  free,  the  cost  of  trans- 
porting them  must  be  borne  by  the 
organization  desiring  them,  and  some 
guarantee  must  be  given  that  the  films 
will  be  returned  in  good  order. 

Following  is  the  list  and  the  informa- 
tion as  to  how  they  can  be  secured: 

"Manufacture  of  Gas  From  The  Coal 
Pile  to  the  Meter,"  obtained  through 
the  American  Gas  Association,  128  East 
15th  Street,  New  York  City;  "Bombing 
Tests  at  Langley  Field,"  Lieut.  Geo.  W. 
Haskins,  McCook  Field,  Dayton,  Ohio; 
"Combining  Earth's  Scattered  Treas- 
ures to  Produce  Light,"  National  Lamp 
Works,  Nela  Park,  Cleveland,  Ohio — 
attention  of  W.  M.  Johnson,  Engineer- 
ing Department;  "The  Story  of  Petro- 
leum," Bureau  of  Mines,  Washington, 
D.  C;  "Processes  Employed  in  Mining, 
Crushing,  Handling  and  Transporting 
Trap  Rock,"  Clarence  A.  Munson,  New 
Haven  Trap  Rock  Co.,  67  Church  St., 
New  Haven,  Conn.  "Testing  and  Train- 
ing for  Mine  Rescue  Work,"  U.  S. 
Bureau  of  Mines,  Washington,  D.  C; 
"Multiplying  Man  Power,"  J.  Maxwell 
Carrer,  care  of  Chas.  A.  Schieren  Co., 
30  Ferry  Street,  New  York,  N.  Y.; 
"Hog  Island  Ship  Yards,"  American 
Society  of  Mechanical  Engineers,  21) 
W.  39th  St.,  New  York;  "Coal  is  King," 
Diamond  Power  Specialty  Co.,  Detroit, 
Mich.;  "The  Construction  of  a  60,000- 
hp.  Hydro-Electric  Plant,"  Stone  & 
Webster,  Boston,  Mass.;  "The  Story  of 
Ingot  Iron,"  Bureau  of  Mines,  Wash- 
ington, D.  C;  "Manufacture  of  Pipe," 
Charles  Fitzgerald,  White  Oil  Corp.; 
"Steam  Railroad  Electrification,"  S.  T. 
Dodd,  Railway  &  Traction  Engineering 
Department,  General  Electric  Co.,  Buf- 
falo, N.  Y. ;  "Production  of  Lead,"  John 
R.  McGregor,  Asst.  Gen.  Store  Manager 
of  the  Eagle  Pecher  Lead  Co.,  Bridge- 
port, Conn.;  "Hydro  Power  Develop- 
ments in  Connecticut,"  A.  J.  Campbell, 
Connecticut  Light  &  Power  Co.,  Water- 
bury,  Conn.;  "Manufacture  of  Air  Com- 
pressors, Drills  and  Coal  Cutters,"  Sul- 
livan Machinery  Co.,  Chicago;  "Man- 
ufacture of  Genuine  Wrought  Iron 
Pipe,"  A.  M.  Byers  Co..  N.  Y.  C; 
"The  Cordage  Industry,"  and  "The 
Story  of  Sulphur,"  Bureau  of  Mines, 
Washington,  D.  C;  "A  Dollar  Saved 
Is  a  Dollar  Earned,"  (pipe-covering 
industry),  Bureau  of  Mines,  Pitts- 
burgh, Pa.;  "Making  Telephones  in 
Tokio,"  Western  Electric  Co.,  New 
York;  "Alpha  Cement  Manufacturing 
and  Use,"  the  Alpha  Portland  Cement 
Co.,  New  York  City;  and  "Soap  Mak- 
ing," Kirkman  &  Sons,  Brooklyn,  N.  Y. 

in  addition  the  following  pictures  are 
available  through  the  General  Electric 
Co.,  Schenectady,  New  York.  The 
order  should  be  given  by  film  number. 

Film  9,  "Panama  Canal";  Film  17, 
"The  King  of  the  Rails";  Film  23, 
"The  Electric  Giant";  Film  25,  "The 
Island  of  Sugar";  Film  27,  "The  Queen 
of  the  Waves";  Film  28,  "The  Land  of 
Cotton";  Film  29,  "The  Sugar  Trail"; 
Film  30,  "Big  Deeds";  and  Film  31, 
"Revelations  by  X-Ray." 


Water  Power  to  Be  Subject  of 
Am.  Soc.  C.  E.  Fall  Meeting 

The  water-power  problem  will  be  the 
theme  of  the  technical  discussions  at 
the  fall  meeting  of  the  American  Soci- 
ety of  Civil  Engineers,  to  be  held  Oct. 
4-9  in  San  Francisco,  according  to 
a  preliminary  announcement  from  the 
office  of  the  secretary. 

For  the  first  two  days  of  the  meeting- 
members  will  get  together  largely  to 
hear  and  discuss  technical  papers  and 
to  participate  in  local  excursions.  Dur- 
in  the  week-end  of  Oct.  6-9  there  will 
be  an  excursion  tc  the  Don  Pedro  an  1 
Hetch  Hetchy  dams  and  the  Yosemite 
Valley. 

Special  excursion  I'ates  will  be  in 
effect  from  the  Atlantic  Coast  and  Chi- 
cago.  The  round-trip  railroad  excur- 
sion rate  without  excess  fare  will  be: 
From  Bo.ston,  .f  147.66;  New  York, 
$138.32;  Chicago,  $86.  The  price  of  a 
lower  berth  in  a  Pullman  for  one  way 
is:  From  Boston,  $33.76;  New  York. 
$32.63,  and  Chicago  $23.63. 

The  committee  on  local  arrangement? 
is  composed  of  A.  H.  Markwart,  chair- 
man, and  H.  D.  Dewell,  Ely  C.  Hutchin- 
son, Thomas  H.  Means,  and  F.  H.  lib- 
bets. 


Paving  and  Street  Railway 
Engineers  to  Confer 

The  Engineers'  Club  of  Philadelphia, 
m  co-operation  with  members  of  the 
American  Society  of  Civil  Engineers, 
the  American  Electric  Railway  En- 
gineering Association,  the  American 
Society  for  Municipal  Improvement,  the 
Society  of  Municipal  Engineers,  the 
Federal  Highway  Council  and  the 
Motor  Truck  Association  of  America, 
has  arranged  an  all-day  conference, 
Oct.  9,  for  a  general  discussion  on  the 
design  and  construction  of  streets  for 
street  railway  traffic.  Announcement 
of  the  meeting  is  being  sent  to  chief 
engineers  of  cities  and  of  street  rail- 
way companies  throughout  the  country. 
Though  the  meeting  is  sponsored  by  a 
local  organization,  it  is  desired  by  that 
organization  that  the  discussions  take 
on  a  national  aspect. 

Inasmuch  as  the  general  subject  is 
so  important,  it  is  considered  best  by 
the  committee  to  limit  the  meeting  to 
the  consideration  of  the  general  subject 
alone  and  not  take  up  other  city  paving 
questions. 

As  ramifications  of  the  general  sub- 
ject will  be  taken  up  the  location  of 
utilities  in  the  street,  design  of  street- 
railway  structures,  paving  and  drain- 
age of  street  for  street-railway  traffic, 
what  the  responsibilities  of  the  railway 
company  as  to  installation  and  main- 
tenance paving  costs  .should  be,  and  the 
expense  to  which  paving  is  affected 
by  street  railway  tracks. 

The  committee  in  charge  of  the  meet- 
ing is  compo.sed  of  the  following  men : 
C.  M.  Pinckney,  New  York  City;  Col.  R. 
Keith  Compton,  consulting  engineer, 
Baltimore  Paving  Commission;  Major 
F.  S.  Besson,  assistant  to  the  engineer 
commissioner,  Washington,  D.  C;  R.  C. 
Cram,  Brooklyn  Rapid'  Transit  Co., 
Brooklyn,  N.  Y.;  E.  J.  Mcllraith,  Phila- 
delphia Rapid  Transit  Co.;  Julius 
Adler,  deputy  chief,  Philadelphia 
Bureau  of  Highways;  John  Meigs,  con- 
sulting engineer,  Philadelphia;  and 
Charles  E.  Billin,  secretary.  Engineers' 
Club  of  Philadelphia. 


Preliminary  Power  Permit 
Held  Not  Binding 

Attorney-General    Holds   it    Establishes 

Priority     Only — License     May 

Impose  New  Conditions 

^ya.•iJlinflton  Corrt  spondcncr 
A  formal  opinion  by  Attorney-Gen- 
eral Daugl'.erty  practically  denudes 
the  preliminary  water-power  permit, 
granted  u:.c',er  the  provisions  of  the 
Federal  Water  Power  Bill,  of  its  value. 
In  his  .pinion  conditions  can  be  in- 
serted in  the  liLense  which  were  not  in- 
dicated in  the  preliminary  permit,  and 
a  license  may  be  refused  even  though 
the  permittee  has  complied  with  all  the 
provisions  laid  down  in  the  preliminary 
permit. 

The  Attorney-General's  opinion  is 
based  upon  the  letter  of  the  bill  which 
prescribes  that  the  sole  purpose  of  the 
preliminary  permit  is  to  establisli 
priority  of  application  for  a  license. 
Any  application  for  actual  power  de- 
velopment must  therefore  be  considered 
on  its  merits  and  in  the  light  of  the 
conditions  then  existing. 

Act  May  be  Amended 

Since  large  expenditures  frequently 
are  necessary  to  make  the  preliminary 
investigations,  it  is  believed  that  this 
interpretation  of  the  law  will  dis- 
courage expenditures  for  that  purpose 
and  lay  a  further  obstacle  in  the  path 
of  water  power  development.  It  is  very 
generally  believed  that  this  was  not  the 
intent  of  the  law  and  steps  will  be 
taken  at  once,  it  is  believed,  to  secure 
an  amendment  to  the  act  which  will 
make  the  preliminary  permit  sufficiently 
binding  to  justify  applicants  in  in- 
curring the  expense  necessary  for  the 
preliminary   investigation. 

The  opinion  is  of  particular  impor- 
tance at  this  time  in  that  it  relieves  the 
Federal  Power  Commission  from  any 
obligation  to  issue  a  license  on  the 
Girand  application  covering  a  power 
site  at  Diamond  Creek  on  the  Colorado 
River.  

Ontario  Will  Reserve  Abitibi 
Power  for  Future  Use 

As  a  result  of  several  recent  con- 
ferences with  the  parties  interested  in 
power  development  in  Northern  Onta- 
rio, it  is  stated  that  the  Ontario  gov- 
ernment has  decided  to  reserve  the 
Long  Sault  rapids  on  the  Abitibi  River 
representing  60,000  hp.  of  electric 
energy  for  future  disposition.  The 
Hollinger  Consolidated  has  made  appli- 
cation for  the  Three  Carrying  Places 
rapids  where  40,000  hp.  can  be  de- 
veloped. The  Timiskaming  &  Northern 
Ontario  Ry.  has  waived  its  rights  to 
any  power  for  electrification  on  the 
Abitibi  between  Iroquois  Falls  and  Tin 
Can  Portage,  and  will  develop  a  power 
on  the  Frederichouse  River  for  the  elec- 
trification of  a  portion  of  the  line  near 
Cochrane. 

It  is  also  understood  that  the  T.  & 
N.  O.  Ry.  will  seek  further  reservations 
of  power  between  New  Post,  its  present 
objective  in  the  extension  toward 
James  Bay,  and  its  final  terminus  at 
tide  water.  These  reservations  will 
provide  two  lots  of  15,000  hp.  each. 
Further  conferences  are  being  held  to 
ari'ange  for  the  control  of  the  flow  of 
the  Abitibi  River. 
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See  No  Gain  for  Public 
in  Strike  Settlement 

Washington      Looks      Upon      Cleveland 

Agreement    as    Truce — Expect    All 

Operators  to  Sign 

(  Washington  Correspondence) 
A  truce,  with  the  contestants  retain- 
ing their  arms  and  preparing  for  a  re- 
sumption of  hostilities  on  a  larger  scale, 
describes  the  situation  in  the  coal  indus- 
try. It  is  an  opinion  in  Washington  al- 
most unanimously  held  that  all  the 
operators  eventually  will  accept  the 
Cleveland  agreement.  So  far  as  gov- 
ernment officials  are  concerned,  they 
will  have  little  patience  with  any  other 
course.  Their  position  is  that  the 
public's  need  of  coal  is  more  important 
at  this  time  than  any  issue  involved  in 
the  strike.  The  viewpoint  of  govern- 
ment officials  and  members  of  the  Con- 
gressional bodies  is  important  not  so 
much  from  any  law  the  government  can 
invoke  as  from  the  fact  that  they  are 
assured  complete  publicity  for  their 
opinions  on  this  subject  and  in  that 
way  can  crystallize  public  opinion. 

If  the  entire  Central  Competitive  Field 
can  get  under  way  within  ten  days,  it 
is  believed  that  the  situation  can  be 
tided  over  so  that  industry  can  be  kept 
going.  It  is  realized  that  the  country's 
coal  reserves  are  about  gone.  Wide- 
spread stoppage  of  industry  will  show 
itself  soon  unless  capacity  production 
is  attained  quickly.  The  ability  of  the 
country  to  produce  coal  is  well  known, 
therefore  hoarding  would  soon  cease. 
Such  reserves  as  remain  will  be  used  up 
first  with  the  knowledge  that  better 
prices  are  more  likely  to  be  obtained  the 
longer  purchases  can  be  deferred. 

'The  non-union  fields  are  in  a  position 
to  produce  a  record  tonnage.  Not  only 
have  many  new  mines  been  opened  but 
it  is  predicted  that  all  non-union  op- 
erators will  be  paying  the  1920  wage 
scale  before  Labor  Day.  All  of  this  is 
on  the  assumption  that  normal  trans- 
portation facilities  will  be  available. 

Results  of  Struggle 

The  result  of  the  struggle  is  regarded 
as  something  of  a  draw.  The  strength 
of  the  union  has  been  clearly  demon- 
strated. The  mine  workers  have  suc- 
cessfully resisted  a  reduction  in  their 
pay.  The  check-off  will  continue  and 
working  conditions  remain  unchanged. 
The  operators  at  least  have  broken  up 
the  Central  Competitive  Field.  The 
prospects  are  that  the  union  will  lose 
some  of  the  weakly-organized  districts. 
No  one  of  the  fundamental  ills  of  the 
coal  industry  has  been  remedied.  Every 
issue  involved  in  this  strike  must  bo 
fought  out  again.  A  truce  has  been 
declared  but  it  is  a  make-shift. 

The  public  is  more  concerned  with 
the  net  effect  of  the  strike.  There  has 
been  a  great  industrial  set-back.  There 
has  been  widespread  unemployment. 
The  nation's  fuel  bill  for  1922  will  be 
$300,000,000  more  than  it  was  in  1921. 
One-half  of  one  per  cent  of  the  popula- 
tion has  taken  advantage  of  its  position 
to  dominate  the  supply  of  a  necessity. 
The  interests  of  99.5  per  cent  of  the 
population  have  been  affected  adversely. 
There  has  been  no  humbling  of  the 
organization  responsible.  No  indus- 
trial disciplining  has  resulted. 
One   of   the  big  factors  influencing: 


Grand  Trunk  President  Resigns, 
Pending  Reorganization 

It  is  officially  announced  that  Howard 
G.  Kelley  has  resigned  as  a  member 
of  the  board  of  directors  of  the  Grand 
Trunk  Ry.  and  so  automatically  ceases 
to  be  president  of  the  road.  His  resigna- 
tion has  been  in  the  hands  of  the  gov- 
ernment for  some  time  in  view  of 
the  impending  reorganization,  am.  its 
acceptance  is  stated  to  be  due  to  the 
fact  that  his  contract  with  the  Grand 
Trunk  expires  Aug.  31.  Pending  the 
organization  of  the  Canadian  National 
Railways  board  the  government  has 
appointed  Major  Graham  Bell,  C.  M.  G., 
deputy  minister  of  railways,  to  fill  the 
vacancy  on  the  board  created  by  Mr. 
Kelley's  resignation.  W.  D.  Robb  has 
been  appointed  vice-president  and  gen- 
eral manager. 


The  Engineer  in 
Public  Life 


League  to  Combat  Oil  Pollution 

of  Coast  Waters  Formed 

The  National  Coast  Anti-Pollution 
League  was  formed  at  Atlantic  City, 
N.  J.,  as  one  of  the  results  of  a  two- 
day  conference  of  representatives  of 
seaboard  cities.  Gifford  Pinchot,  state 
forester  of  Pennsylvania  and  guberna- 
torial candidate,  was  elected  president, 
and  Sedley  H.  Phinney,  Trenton,  N.  J., 
secretary  of  the  league. 


operators  to  get  back  to  work  is  the 
fear  that  they  will  lose  markets  per- 
manently to  the  non-union  districts 
which  have  a  better  coal.  Reports  to 
Washington  indicate  that  many  indus- 
tries now  that  they  have  had  a  taste  of 
high-grade  coal,  intend  to  use  it  per- 
manently. Other  companies  fear  the 
loss  of  business,  gained  at  great  cost, 
in  the  Northwest.  They  do  not  want 
to  see  Illinois  get  the  business  which 
represents  a  large  outlay  to  them. 
There  are  other  operators  who  think 
they  can  take  in  enough  money  in  the 
next  si.x  months  to  make  it  attractive 
to  take  chances  on  the  future.  Some 
expect  to  sell  all  their  coal  for  the 
high  dollar  as  long  as  the  market  lasts 
and  then  go  out  of  the  business.  Those 
with  such  ideas  in  mind  will  be  inter- 
ested in  a  recent  statement  by  Fuel  Dis- 
tributor Spencer  that  agreements  as 
to  maximum  prices  will  be  sought  im- 
mediately in  those  districts  which  re- 
turn to  work.  He  did  say  that  it  is 
possible  that  no  control  over  prices 
would  be  attempted  if  the  entire  union 
area  should  resume  operations.  He 
called  attention  to  the  prompt  flatten- 
ing out  of  the  market  following  the 
settlement  of  the  1920  strike. 

There  is  some  speculation  as  to  the 
number  of  coal  miners  who  may  have 
gone  into  other  industries  during  the 
strike.  Some  think  they  may  stay  with 
their  new  line  of  work  and  that  there 
may  not  be  such  a  superfluity  of  coal 
miners  in  the  future.  The  majority 
opinion,  however,  seems  to  be  that  coal 
mining  at  the  1920  rate  of  pay  is  so 
attractive,  when  all  other  circumstances 
in  connection  with  the  work  are  con- 
sidered, as  to  insure  the  return  to  the 
business  of  every  man  who  has  ever  en- 
gaged in  it  and  a  considerable  number 
of  men  from  other  industries  where  the 
wage  scale  is  lower  and  where  working 
conditions  are  more  strict. 


JOHN  F.  COLEMAN 

Political  work  with  the  League  for 
Good  Government  and  service  in  con- 
nection with  the  Eye,  Ear,  Nose  & 
"Throat  Hospital,  a 
charitable  institu- 
tion, have  been 
among  the  public 
activities  of  John 
F.  Coleman,  con- 
sulting engineer, 
of  New  Orleans. 
Mr.  Coleman  was 
born  in  1866,  is  a 
founder  and  past- 
president  of  the 
Louisiana  Engi- 
neering Society, 
and  a  past  vice- 
president,  Ameri- 
can Society  of  Civil  Engineers.  His 
professional  work  has  related  largely 
to  railroads  and  river  and  harbor  im- 
provements. Just  before  going  into 
private  practice  he  served  as  principal 
assistant  citv  engineer  of  New  Orleans, 
from  1896  to  1901. 

He  has  been  active  in  the  work  of 
the  local  Association  of  Commerce  and 
also  in  the  development  of  the  port  of 
New  Orleans,  having  been  sent  abroad 
recently  as  representative  for  the  Dock 
Board  to  investigate  methods  of  opera- 
tion of  canals,  inland  waterways  and 
port  facilities  in  Europe  from  the  busi- 
ness point  of  view. 

Mir.  Coleman's  political  activities 
have  included  tha  presidency  of  the 
Fair  Election  League  and  the  vice- 
presidency  of  the  Democratic  Good 
Government  League,  in  which  capacity 
he  had  charge  of  a  campaign  for  po- 
litical betterment.  As  a  member  of  the 
Board  of  Trustees  for  the  Eye,  Ear, 
Nose  and  Throat  Hospital  he  has  taken 
a  prominent  part  in  campaigns  to  raise 
funds  for  a  new  structure  for  this 
institution  and  is  now  chairman  of  its 
building  committee.  He  is  also  a  mem- 
ber of  the  New  Orleans  Association  of 
Commerce. 


Tariff  Bill  Permits  Creation  of 
Free-Port  Zones 

Wash  ington  Corrrspondr7icr 
Establishment  of  foreign  trade  zones 
at  a  number  of  American  ports  practi- 
cally is  assured  by  the  action  of  the 
Senate  Aug.  16  in  adopting,  with  prac- 
tically no  opposition,  an  amendment  to 
the  tariff  bill  which  would  authorize 
the  creation  of  such  zones.  The  plan 
for  the  so-called  free  ports  has  been  de- 
nounced by  ultra-protectionists  as  a 
free-trade  scheme.  To  meet  some  of  the 
objections  voiced  against  the  proposal 
the  Senate  committee  eliminated  from 
the  original  amendment  the  authority 
to  establish  manufacturing  enterprises 
within  the  free  zone.  It  will  be  pos- 
sible, however,  to  store,  exhibit,  break- 
up, repack,  assemble,  distribute,  sort, 
refine,  grade,  clean,  mix  and  otherwise 
manipulate  foreign  or  domestic  mer- 
chandise in  an  area  where  no  compli- 
ance with  the  laws  and  regulations  gov- 
erning the  entry  of  merchandise  will  be 
required.  By  making  this  possible  it 
is  thought  substantial  advantage  will 
accrue  to  American  shipping. 


August  24.  1922 


ENGINEERING     NEWS-RECORD 


331 


Safety  Institute  Has  Extensive 
Accident  Prevention  Program 

Prcliminaiy  plans  have  been  made 
for  a  campaign  of  accident  prevention 
to  be  carried  out  in  October  and  there- 
after under  the  auspices  of  the  New- 
York  Public  Safety  Committee,  of 
which  Judge  Elbert  H.  Gary  is  the 
chairman.  The  committee  intends  to 
extend  the  general  program  which  has 
been  followed  during  "Safety  Week" 
throughout  an  entire  year. 

The  committee  invites  general  par- 
ticipation in  this  continuous  program 
which  is  to  contain  three  features.  The 
first  feature  is  safety  teaching  in  the 
public  and  parochial  schools.  It  has 
been  shown  that  pi-actically  half  of  all 
that  has  been  done  to  prevent  public 
accidents  can  be  done  through  the 
schools.  The  second  feature  is  a 
school  for  automobile  drivers  which 
will  be  conducted  in  as  many  separate 
classes  in  the  five  boroughs  of  New 
York  as  may  be  required  to  serve  the 
needs.  In  each  class  a  course  covering 
three  months  will  be  given  and  will  be 
repeated  at  short  intervals.  The  aims 
of  this  course  will  be  to  instruct  drivers 
in  the  care  and  management  of  a  car 
and  also  to  develop  a  sympathy  among 
drivers  for  the  efforts  of  the  police  to 
control  traffic. 

Finally,  an  accident  statistics  bureau 
will  be  established  as  a  department  of 
the  Safety  Institute  and  its  function 
will  be  to  assemble  and  interpret  the 
facts.  Official  approval  of  this  project 
has  been  secured  from  commissioners 
of  the  departments  concerned. 


Proposes  Regular  Bus  Service 
for  New  York  Transit 

Four  plans  whereby  buses  may  be 
used  to  supplement  the  transit  facilities 
of  New  York  City  were  proposed  by 
D.  L.  Turner,  consulting  engineer  t" 
the  New  York  Transit  Commission, 
speaking  before  the  National  Automo- 
bile Chamber  of  Commerce.  The  first 
of  these  is  to  provide  a  regular  through- 
route  service  toward  business  in  the 
morning  and  toward  home  at  night  for 
special  groups  of  customers  living  in 
the  same  locality.  The  second  is  to 
provide  crosstown  routes  on  the  streets 
having  stations  on  the  north  and  south 
rapid  transit  lines  in  order  that  the 
traffic  may  be  distributed  across  town 
from  such  stations.  The  third  is  to 
handle  some  of  the  short-haul  traffic 
in  congested  centers  in  place  of  the 
surface  car  lines  now  used.  The  fourth 
is  to  serve  outlying  districts  at  the 
ends  of  existing  rapid  transit  lines. 

Bus  lines  running  between  the  ter- 
mini of  several  rapid  transit  lines 
would  hasten  the  settlement  of  regions 
that  might  otherwise  remain  undevel- 
oped for  a  long  time  owing  to  lack  of 
transit  facilities.  This  in  turn  would 
tend  to  advance  the  date  at  which  new 
rapid  transit  lines  would  be  justified. 
Mr.  Turner  considered  this  fourth  ap- 
plication as  being  the  most  important. 


U.  S.  Roads  Bureau  Endeavors  to 
Expedite  Material  Shipments 

The  Interstate  Commerce  Commis- 
sion has  been  acquainted  with  all  de- 
tails of  the  situation  with  regard  to 
the  movement  of  road-building  mate- 
rials. Arrangements  have  been  made 
for  close  co-operation  with  the  Bureau 
of  Public  Roads  and  every  effort  will 
be  made  to  expedite  the  movement  of 
these  materials.  Even  at  best,  how- 
evei-,  it  is  admitted  that  there  will  not 
be  enough  open-top  cars  to  go  around 
from  this  time  forward.  Under  the 
priority  orders  issued  by  the  Interstate 
Commerce  Commission,  coal  mines 
have  the  first  call  on  open-top  equip- 
ment. The  volume  of  coal  which  it  will 
be  necessary  to  move  in  order  to  re- 
plenish the  country's  empty  bins,  is  so 
great  that  the  surplus  of  open-top  cars 
will  be  small.  So  far  as  can  be  fore- 
seen at  the  Bureau  of  Public  Roads 
there  is  certain  to  be  serious  inter- 
ference with   highway  construction. 

Thomas  H.  MacDonald,  Chief  of 
the  Bureau  of  Public  Roads,  calls  at- 
tention to  the  fact  that  shortage  of 
coal  already  has  caused  a  reduction 
in  the  cement  output  with  the  result 
that  a  considerable  number  of  projects 
already  have  been  forced  to  suspend 
work. 

The  use  of  cement,  he  points  out,  is 
not  confined  to  surfacing.  Transporta- 
tion officials  frequently  lose  sight  of 
the  fact  that  it  is  essential  for  the 
bridges,  culverts  and  the  base  for 
many  types  of  roads.  The  public  is 
penalized,  Mr.  MacDonald  states,  not 
only  by  the  delay  in  using  the  road, 
but  because  contractors  who  suffer 
losses  as  a  result  of  their  inability  to 
secure  materials  are  inclined  to  bid 
higher  on  their  next  contract  so  as  to 
make  up  those  losses. 


Ciani,  not  Cram 


In  the  group  photograph  of  engineer 
resei-ve  officers  at  Camp  Dix  published 
on  page  290  of  the  issue  of  Aug.  17,  the 
name  of  Capt.  A.  J.  Ciani  was  printed 
in  error  as  Capt.  A.  J.  Cram. 


Notes  on  Wisconsin  Highway 
Building  and  Operation 

For  the  quarter  ending  June  30 
A.  R.  Hirst,  state  highway  engineer  of 
Wisconsin,  in  his  report  to  J.  G.  D. 
Mack,  state  engineer,  states  that  .55 
paving  mixers  were  in  operation  and 
6.5  will  probably  be  in  service  befoi-e 
the  end  of  the  season.  About  4  miles 
per  day  of  concrete  toad  were  being 
built. 

For  experimental  purpose  10  miles 
of  paving  will  have  a  longitudinal 
joint.  Obeservations  indicate  that  9-ft. 
pavements  are  free  from  longitudinal 
cracks.  F.  M.  Balsley,  chief  inspector, 
has  devised  a  machine  for  marking  a 
dividing  line  separating  travel  in  op- 
posite directions. 

The  highway  service  map  is  dis- 
tributed this  year  to  160  paid  sub- 
scribers. Instead  of  the  blue  print 
used  last  year  the  map  is  printed  in 
black  on  white  paper  with  construction 
and  detour  information  in  red  and 
green  over  prints  which  are  corrected 
each  week. 

On  the  experimental  wide  gravel 
road  maintained  last  year  with  a  motor 
grader  experiments  with  tar  and  cal- 
cium chloride  are  being  made. 

Signs  10  ft.  wide  and  12  ft.  high 
showing  a  map  of  the  state  and  the 
trunk,  highway  system  in  the  colors 
and  conventions  used  in  the  official 
pocket  highway  map  have  been  in- 
stalled at  all  trunk  highway  entrances 
to  the  state. 


German  Firm  to  Resume  Business 
Though  Property  Was  Sold 

A  decision  of  importance  and  interest 
was  handed  down  on  July  26  by  Judge 
Augustus  N.  Hand  of  the  U.  S.  District 
Court  for  the  Southern  District  of  New 
York  in  a  case  involving  the  right  of  a 
German  corporation  to  continue  its 
business  in  the  United  States  where  its 
American  property  had  been  seized  and 
sold  by  the  Alien  Property  Custodian 
during  the  war.  In  the  suit  in  question 
the  purchaser  of  the  American  prop- 
erty and  good  will  of  Orenstein  &  Kop- 
pel  A.  G.  of  Berlin  (formerly  known  as 
Orenstein — Arthur  Koppel  Co.),  includ- 
ing its  plant  located  at  Koppel,  near 
Pittsburgh,  Pa.,  attempted  by  injunc- 
tion to  prevent  the  German  corporation 
from  again  doing  business. 

In  addition  to  its  plant  at  Koppel, 
Pa.,  the  Orenstein  &  Koppel  A.  G.  had 
numerous  plants  in  Germany  and  in 
other  countries  for  the  manufacture  of 
industrial  railway  equipment,  being 
among  the  largest  concerns  in  the  world 
of  this  kind.  After  the  war,  the  Ger- 
man corporation  opened  an  office  in 
New  York  in  the  name  of  L.  E.  Hell- 
mann  at  50  Church  St.  Eric  Joseph, 
who  before  the  war  was  in  charge  of 
the  entire  American  business,  is  now  in 
charge  of  the  New  York  office  and  was 
a  defendant  in  the  suit. 

Judge  Hand  held  that  the  sale  by  the 
Alien  Property  Custodian  to  the  com- 
plainant of  the  American  good  will  of 
the  German  corporation  did  not  termi- 
nate or  affect  the  right  of  the  German 
corporation  to  do  business  in  the  United 
States  in  its  own  name  and  to  solicit 
business  among  its  former  customers. 

It  was  further  held  that  the  attempt 
of  the  complainant  company  to  prevent 
the  German  corporation  from  doing 
business  here  in  its  own  name,  because 
the  deed  from  the  Alien  Property  Cus- 
todian of  the  tangible  assets  also  pur- 
ported to  convey  the  good  will  of  the 
corporation,  was  something  which  was 
neither  covered  in  terms  by  the  war 
legislation  of  Congress  nor  justified 
under  any  sound  legal  theory. 

This  is  the  first  case  decided  by  the 
courts  involving  the  right  of  a  German 
company,  whose  American  property 
was  sold  by  the  Alien  Property  Cus- 
todian, to  resume  business  in  the  United 
States. 


Amarillo  Considers  Irrigation 
District  Survey 

The  Board  of  City  Development  of 
Amarillo,  Texas,  has  been  asked  to 
have  a  preliminary  survey  made  of  that 
portion  of  the  Canadian  River  and  its 
valley  adjacent  to  the  city  for  the  pur- 
pose of  determining  the  possibility  and 
scope  of  a  large  irrigation  project,  in- 
cluding power  and  a  water  supply. 


Civil  Service  Examination 

UNITED  STATES 
For  the  civil  serrice  cxamivntiovf: 
listed  below,  apply  to  the  United  States 
Civil  Service  Commissiov,  Washington, 
D.  C,  or  to  any  local  branch  of  the 
Civil  Service  Covwiissioti. 

For  vacancies  in  the  Bureau  of 
Standards:  Junior  engineer,  junior 
physicist,  and  junior  technologist, 
$1,200  to  $1,500  per  year.  Examina- 
tions to  be  held  Nov.  22. 
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War  Material  Distributed 

The  U.  S.  Bureau  of  Public  Roads 
has  reported  that  on  July  1  there 
had  been  delivered  to  various  states  for 
use  in  road  construction  surplus  war 
material  valued  at  $139,773,986.  The 
material,  which  consists  of  various  sup- 
plies and  equipment  for  which  the  de- 
partment has  no  further  need,  has  been 
distributed  on  the  same  basis  as  mone- 
tary federal  aid.  In  value  of  material 
delivered,  Texas  and  New  York  lead 
with  nearly  $8,000,000  worth;  and  all 
but  five  of  the  smallest  states  have 
received  material  valued  at  more  than 
$1,000,000.  The  material  includes  24,752 
trucks  and  4,573  automobiles. 


Engineering  Societies 


Calendar 


Annual  Meetings 


ENGINRERING  INSTITUTE  OF 
CAN.\DA,  Montreal,  Que.  ;  Pro- 
fessional Meeting,  Winnipeg,  Man., 
Sept.  :>-7. 

NEW  EXGL.A.Nr>  WATER  WORKS 
ASSOCIATION,  Boston ;  Annual 
Convention,  New  Bedford,  Mass., 
Sept.    12-1.1. 

AMERICAN  ASSOCIATION  OF  PORT 
AUTHORITIES  ;  Montreal.  Que.  ; 
Annual  Convention,  Toronto,  Ont., 

I         Sept.  14-16. 

AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL IMPROVEMENTS.  St 
Petersburg.  Fla. ;  Annual  Conven- 
tion. Cleveland,  Ohio,  Oct.  2-6. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS,  New  York ;  Fall 
Meeting,  San  Francisco,  Oct.  4-9. 


The  Kan.sas  Section  of  the  American 
Society  of  Civil  Engineers  has  elected 
the  following  officers  to  replace  two 
members  who  have  left  the  section: 
Vice-president,  Con  M.  Buck,  division 
engineer,  A.  T.  &  S.  F.  Ry.,  Topeka, 
Kansas,  replacing  C.  C.  Williams;  and 
secretary-treasurer,  F.  W.  Epps,  bridge 
engineer,  State  Highway  Commission, 
Topeka,  Kansas,  replacing  Frank  Alt- 
man. 


Personal  Notes 


Edgar  Winton  has  been  ap- 
pointed county  surveyor  of  Merced 
County,  Calif,,  succeeding  A.  E.  Cowell, 
resigned. 

H.  E.  Collins,  of  Rogers,  Brown 
&  Co.,  pig-iron  dealers,  Boston,  has 
severed  his  connection  with  the  com- 
pany, and  will  become  associated  with 
the  Harry  M.  Hope  Engineering  Corp., 
consulting  and  designing  engineers, 
Boston,  on  September  1. 

A.  J.  Stephens  for  the  past  four- 
teen years  manager  of  the  Vallejo, 
Calif.,  plant  and  business  operations  of 
the  Pacific  Gas  and  Electric  Co.,  has 
tendered  his  resignation,  effective  Sep- 
tember 8. 

Walter  Moore,  Jr.,  formerly 
manager  of  the  Southern  California 
Chapter  of  the  Associated  General  Con- 
tractors   with    headquarters     at    Los 


Angeles,  resigned  August  1  to  accept 
the  position  of  sales  manager  of  the 
Union  Rock  Co.,  Los  Angeles. 

Walter  Ward,  project  manager, 
King  Hill  Project,  U.  S.  Reclamation 
Service,  has  charge  of  the  construction 
of  the  Black  Canyon  dam  on  the  Payette 
River  near  Emmott  Idaho.  This  work, 
involving  an  expenditure  of  $1,000,000, 
was  recently  started.  It  is  the  inten- 
tion to  finish  the  dam  in  time  for  use 
in  1924.  Mr.  Ward  is  succeeded  at 
King  Hill  by  A.  M.  Rawn,  one  of  his 
assistant  engineers. 

E  a  r  L  H.  E  B  Y,  who  has  been  a  dis- 
trict engineer  with  the  South  Dakota 
Highway  Commission  stationed  at 
Brookings,  has  been  promoted  to  the 
position  of  construction  engineer.  His 
headquarters  will  be  at  Pierre. 

T.  S.  S  c  0  T  T  of  Kingston,  Ont., 
has  been  appointed  city  engineer  of 
Niagara  Falls,  Ont.,  succeeding  J.  C. 
Gardner.  Mr.  Scott  was  appointed 
out  of  a  list  of  thirty  applicants. 

Charles  F.  F  i  s  h  e  r,  for  the 
last  two  years  and  more  engineer  of 
City  Planning  Commission  of  Akron, 
Ohio,  resigned  that  position  efltective 
Aug.  1  and  is  now  at  Providence,  R.  I., 
directing  studies  for  the  zoning  of  that 
city  under  Robert  Whitten,  of  Cleve- 
land, Ohio,  who  has  been  engaged  by 
the  city  of  Providence  for  the  purpose 
indicated.  Before  going  to  Akron 
Mr.  Fisher  was  street-extension  engi- 
neer at  Portland,  Ore.,  and  secretary 
of  the  Portland  City  Planning  Com- 
mission. 

F.  H.  S  C  h  r  a  d  e  r,  formerly  resi- 
dent engineer  with  the  South  Dakota 
Highway  Commission,  and  stationed  at 
Hot  Springs,  has  been  made  a  district 
engineer  and  will  be  stationed  at  Brook- 
ings. 

J.  B.  M  c  R  e  A,  hydraulic  engineer, 
Ottawa,  has  been  appointed  to  conduct 
an  investigation  into  the  differences  be- 
tween the  Ontario  Hydro  Electric 
Power  Commission  and  the  Dominion 
authorities,  regarding  the  lease  of 
power  by  the  Commission  at  Romney 
Falls,  Ont. 

Don  L.  Jackson,  resident  engi- 
neer for  James  Stewart  &  Co.,  Inc.  of 
New  York,  for  the  past  two  years  at 
Guthrie,  Okla.,  has  accepted  the  posi- 
tion of  chief  engineer  for  B|ads  & 
McCune,  architects,  of  Chickasha,  Okla. 

R.  W.  K  I  N  N  A  L  L  Y,  formerly  resi- 
dent engineer  of  the  South  Dakota 
Highway  Commission,  stationed  at 
Huron,  has  resigned  to  become  asso- 
ciated with  the  contracting  firm  of  W. 
J.  Cole  at  Huron. 

J.  M.  Padgett,  until  recently  a 
foreman  with  the  Weller  Construction 
Co.,  road  builders  of  Washington, 
D.  C,  has  joined  the  staff  of  the  Potts- 
ville  Construction   Co.,  Grampian,   Pa. 

M.  C.  H  I  N  D  E  R  L  I  d  E  R,  consulting 
and  supervising  engineer,  Denver, 
Colo.,  has  been  commissioned  by  the 
Greeley  Poudre  Irrigation  District  to 
make  the  necessary  investigations  for 
and  prepare  plans  and  estimates  of 
cost  for  a  high  dam  to  be  located  on  the 
Cache  la  Poudre  river  in  Colorado.  Mr. 
Hinderlider  is  a  graduate  of  Purdue 
University.  His  first  engineering  ex- 
perience was  in  Colorado  in  public  land 
surveying.     He  was  later  engineer  with 


the  Board  of  Public  Works  of  Denver, 
and  from  1902  to  1908  engineer  in 
charge  of  hydraulic  work  at  the  Rocky 
Mountain  Division  of  the  U.  S.  Recla- 
mation Service.  He  was  the  engineer 
in  charge  of  construction  of  the  Hydro- 
electric Power  Plant  at  Shoshone  Falls, 
Idaho,  and  for  the  Central  Colorado 
Power  Co.  in  1908  and  1909.  Since 
1909  he  has  been  engaged  in  private 
practice. 

James  C.  Boyd,  formerly  con- 
nected with  Westinghouse  Church  Kerr 
&  Co.  as  first  vice-president,  has  opened 
a  consulting  engineering  office  in  Port- 
land, Me.,  where  he  will  specialize  in 
railroad,  power  and  general  industrial 
development  work.  Mr.  Boyd  began 
his  engineering  experience  in  1891, 
after  three  years  at  the  Massachusetts 
Institute  of  Technology  and  survey 
work  with  the  Bangor  &  Aroostook 
Railroad  in  Maine.  Later,  he  was  with 
the  Boston  Elevated  Railway,  first  as 
assistant  engineer  and  then  as  division 
engineer  in  charge  of  design,  surveys 
and  construction  on  the  Charleston 
subway  and  part  of  the  Atlantic  Ave- 
nue Division.  From  1901  to  1902  he 
was  in  charge  of  maintenance,  struc- 
ture, tracks  and  building  of  the  Boston 
Elevated  and  the  following  year  he  was 
engineer  in  charge  of  new  construction 
and  of  bridges  and  buildings  of  the 
Boston  &  Albany  Railroad.  For  18 
years,  Mr.  Boyd  was  associated  with 
Westinghouse  Church  Kerr  &  Co.,  New 
York  City,  and  then  resigned  in  1920, 
to  enter  private  practice.  However,  he 
became  later  associated  with  E.  Corey 
&  Co.,  of  Portland,  Me.  He  now  an- 
nounces that  he  is  free  again  to  act 
in  a  consulting  capacity. 

B.  L.  Warner,  formerly  a  resi- 
dent engineer  for  the  South  Dakota 
Highway  Commission,  and  stationed  at 
Winner,  has  resigned  and  has  accepted 
a  similar  position  with  the  Illinois 
Highway  Commission. 

George  Y.  Skinner  and  Asso- 
ciates, Inc.,  Civil  Engineers  and  City 
Surveyors,  with  offices  at  New  York 
City  and  Flushing,  N.  Y.,  announce  a 
resumption  in  the  general  practice  of 
civil  engineering,  surveying  and  real 
estate  development,  with  additional  fa- 
cilities and  personnel. 


Obituary 


James  Kennedy,  engineer,  edi- 
tor and  author,  died  recently  in  New 
York  City,  aged  72  years.  Mr.  Ken- 
nedy was  born  in  Scotland,  receiving 
his  primary  education  in  Dundee,  as 
well  as  learning  the  machinist  trade 
there  before  coming  to  America  in  1868. 
After  his  arrival  here,  he  worked  at 
locomotive  construction  and  repairing 
on  some  of  the  principal  American  rail- 
roads, carrying  on  his  studies  at  night. 
.'Vt  one  time,  he  had  charge  of  a  de- 
partment in  the  locomotive  shops  of 
the  New  York  Elevated  Railroad.  In 
1883,  he  superintended  the  construction 
of  the  first  steam  locomotive  built  at 
that  company's  works.  Mr.  Kennedy 
became  associate  editor  of  Railway  and 
Locomotive  Engineering)  in  1905,  and 
its   managing  editor   five   years   later. 


August  24,  1922 
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At  the  time  of  his  death,  he  was  editor 
of  the  publication  and  president  of  the 
Angus  Sinclair  Publishing  Co.  Several 
volumes  of  his  poetry  were  published, 
among  them  being  collected  poems, 
songs  and  lyrical  character  sketches 
published  in  1883;  The  Deeside  Lass 
and  Other  Poems  in  1888,  and  Scottish 
and  American  poems  in  1899. 

Earl  Potter  Mason,  produc- 
tion engineer  and  director  of  the  Anti- 
Corrosion  Engineering  Corp.,  Inc.,  New 
York  City,  died  recently  at  his  home 
in  Summit,  N.  J.,  aged  46  years.  Mr. 
Mason  was  a  graduate  of  the  Massa- 
chusetts Institute  of  Technology.  Pre- 
vious to  his  connection  with  the  Anti- 
Corrosion  Company  he  was  with  the 
United  States  Shipping  Board.  Dur- 
ing the  war  he  was  a  commander  in 
the  navy  and  was  in  charge  of  all  Ship- 
ping Board  repairs.  Previous  to  that 
position  he  had  occupied  executive  posi- 
tions with  the  Grinnell  Company  of 
Providence,  R.  I.  He  also  engaged  in 
the  contracting  business  in  that  city 
for  some  time.  He  was  a  member  of 
the  A.S.M.E. 

Samuel  Kingsley  Pro- 
B  A  s  C  o,  a  son  of  Samuel  R.  Probasco, 
former  chief  engineer  of  New  York 
City,  and  himself  an  engineering  grad- 
uate of  the  University  of  Pennsylvania, 
died  recently  in  New  York  City. 
Though  an  engineering  graduate,  Mr. 
Probasco  studied  law  soon  after  his 
graduation  and  for  the  past  twenty 
years  he  had  been  connected  with  the 
Brooklyn  office  of  the  New  York  City 
Corporation  Counsel.  Mr.  Probasco 
was  born  in  Burlington,  N.  J.  and  was 
52  years  old  at  the  time  of  his  death. 

S.  L.  F.  D  E  Y  o,  former  chief  engi- 
neer of  the  Interborough  Meti'opoli- 
tan  Co.,  and  of  the  Rapid  Transit 
Subway  Construction  Co.,  New  York 
City,  and  for  several  years  both  assist- 
ant engineer  and  division  engineer  of 
the  New  York,  New  Haven  and  Hart- 
ford R.R.,  died  Aug.  18  at  his  summer 
home  in  Norfolk,  Conn.,  aged  70  years. 
Mr.  Deyo  was  a  graduate  of  Union 
College.  His  engineering  work  in  New 
York  City  was  mainly  in  connection 
with  the  Park  Avenue  improvements 
of  the  New  York  Central  R.R.,  and  the 
construction  of  the  first  New  York  sub- 
way. He  was  also  engaged  for  a  time 
on  the  surveys  and  the  construction  of 
the  South  Pennsylvania  R.R.  He  was, 
during  his  connection  with  the  subway 
construction  company  chief  engineer  of 
the  Interborough  Rapid  Transit  Co.  He 
was  a  member  of  the  American  Society 
of  Civil  Engineers  of  which  he  was  a 
director  in  1898-1900,  and  vice-president 
in  1904-1905.  He  was  also  a  member 
of  the  Engineers'  Club,  New  York  City. 

Edwin  Chamberlain,  assis- 
tant engineer  with  the  Philadelphia 
and  Reading  Ry.  Co.,  died  Aug.  15, 
aged  68  years.  He  was  educated  in  the 
public  schools  of  Philadelphia  and  pre- 
pared at  the  Lackawanna  School,  Scran- 
ton,  Pa.,  for  entrance  to  the  Scientific 
Department  of  Lafayette  College,  Eas- 
ton.  Pa.,  entering  the  class  of  1880.  In 
the  fall  of  1880  he  went  to  Reading,  Pa., 
in  the  capacity  of  clerk  to  Edwin  P. 
Smith,  chief  Engineer  of  P.  &  R.  canals, 
waiting  an  opportunity  to  be  placed  in 
the  engineering  department.  In  1881 
he  was  made  inspector  of  water  powers. 
In  January,  1882,  he  was  transferred 
to  the  office  of  W.  Lorenz,  chief  engi- 


neer of  the  P.  &  R.  Co.  and  placed 
under  direct  charge  of  C.  W.  Buchholz, 
then  assistant  chief  engineer.  In 
March,  1883  he  was  made  division  road 
master  at  Reading  and  afterward  divi- 
sion engineer  and  served  in  this  capac- 
ity until  1886,  when  he  was  trans- 
ferred to  the  Philadelphia  Division, 
where  he  remained  until  January,  1887, 
when  he  was  transferred  to  the  chief 
engineer's  office.  After  engaging  in 
various  work  for  six  years  he  was 
elected  city  engineer  of  Reading,  Pa., 
and  served  from  1894  to  1897.  In 
1897  and  1898  he  was  engaged  in  the 
enlargement  and  improvement  of  the 
water  supply  of  the  City  of  Bingham- 
ton,  N.  Y.     He  again  entered  railroad 


Equipment  and 
materials 

Angle  Compound  Steam  Driven 
Air  Compressor 

A  new  steam-driven,  angle  compound 
air  compressor  is  announced  by  the 
Sullivan  Machinery  Co.,  Chicago.  It 
consists  of  a  two-stage  compressor  hav- 
ing its  low-pressure  cylinder  in  a  hor- 
izontal plane  and  its  high-pressure 
cylinder  in  a  vertical  plane.  Power  is 
furnished  by  a  single  high-duty  steam 
cylinder  in  rear  of  and  tandem  with 
the  low  pressure  air  cylinder.  As 
shown  in  the  accompanying  drawing,  a 
single  Clank  pin  drives  both  low  and 
high-pressure  pistons.  The  steam  and 
exhaust  valves  are  of  the  Sullivan 
wafer  type,  consisting  of  flat  rings  of 
thin  tempered  alloy  steel.  On  both 
high  and  low-pressure  air  cylinders  the 
inlet  and  discharge  valves  are  of  an 
improved  type  and  arrangement,  known 
as  the  Sullivan  double  wafer  valve.   For 


work  in  1899.  From  1906  to  his  death 
he  was  engaged  on  the  elimination  of 
grade  crossings  in  Philadelphia. 


Business  Notes 


S.  R.  R  u  s  I  a  c  K  A  s,  until  recently 
a  student  at  Lafayette  College,  has 
been  made  an  inspector  of  steel  work 
with  the  Bethlehem  Steel  Bridge  Corp., 
Hai'risburg,  Pa. 

Carl  J.  Lopstedt  has  severed 
his  connection  with  the  Atlas  Portland 
Cement  Co.,  in  Northhampton,  Pa.,  by 
which  company  he  was  employed  as  a 
designer,  and  has  joined  the  Palmer- 
Bee  Mfg.  Co.,  Detroit,  Mich.,  manu- 
facturer of  conveying  machinery. 

The  Hardware  Manufac- 
turers Institute  has  moved  its 
offices  from  Memphis,  Tenn.,  to  Chicago. 
Its  new  address  is  1026  S.  Wabash  Ave. 

G  E  o  r  G  E  E.  T  I  T  c  0  M  B,  of  the  Mc- 
Myler  Interstate  Co.,  New  York  City, 
has  just  returned  from  a  five  months' 
tour  of  Europe,  inspecting  port  facili- 
ties and  installations. 

The  Building  Material 
Exhibit,  Chicago,  announces  the 
establishment  of  a  bureau  of  service 
which  provides  for  engineers  and  archi- 
tects conference  rooms,  a  library  of 
catalogues  and  specifications  and  serv- 
ice in  making  appointments  for  out-of- 
town  architects  and  engineers  with 
materia!  men  and  others. 


removing  the  heat  of  compression  in  the 
air  from  the  low-pressure  cylinder  an 
intercooler  is  provided,  consisting  of  a 
cylindrical  cast-iron  shell  containing  a 
nest  of  copper  or  aluminum  tubes 
through  which  cooling  water  circulates. 
Heretofore,  the  company  points  out, 
its  angle  compound  design  of  com- 
pressor has  been  belt-driven  or  direct- 
connected.  The  new  compressor,  how- 
ever, is  operated  by  a  single  foui'-valve 
direct-flow  steam  cylinder  connected  in 
tandem  with  the  low-pressure  or  hor- 
izontal cylinder  of  the  angle  compound 
unit.  The  capacity  range  of  the  ma- 
chine is  from  1,000  to  3,500  cu.ft.  of  free 
air  per  minute. 


Out-of-the-Ordinary 

Trade  Publications 

Centriftigal  Pumps — The  PENNSYL- 
VANIA Pump  &  Compressor  Co..  Easton, 
Pa.,  has  issued  a  16-page  bulletin  de- 
scriptive of  the  company's  line  of 
double-suction,  single-stage  centrifugal 
pumps.  The  pamphlet  contains  much 
useful  engineering  data. 

Line  Material  for  Mines — The  West- 
INGHOUSE  Electric  and  Manufactur- 
ing Co.,  East  Pittsburgh,  Pa.,  has 
issued  a  G4-page  illustrated  catalog 
devoted  principally  to  equipment  for 
overhead  line  construction  in  mines, 
including  bracket  arms,  suspensions, 
insulators,  trolley  wire  splicers.  In- 
formation is  given  also  on  mine  safety 
switches,  strain  insulators,  solderless 
connectors,  mine  locomotives  and  head- 
lights. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Prices  Not  Necessarily 
on  the  Toboggan 

W.  B.  Bennett  Calls  Attention  to  Dif- 
ferences Between  Conditions  Today 
and    .\fter    Former    Wars. 

William  B.  Bennett,  consulting  engi- 
neer, the  United  Railways  of  St.  Louis, 
writes  that  statements  as  to  what  the 
"new  normal"  price  level  is  to  be  are  at 
best  nothing  more  than  speculative 
opinions.  "Our  theoretical  economists," 
he  says,  "give  us  learned  discussions  as 
to  what  may  be  e.xpected,  based  upon 
their  interpretations  of  the  teachings  of 
the  past,  but  all  studiously  refrain  from 
making  positive  predictions  for  the 
future. 

"I  have  given  the  subject  of  price 
trends  considerable  study  during  recent 
years  in  connection  with  the  prepara- 
tion and  presentation  of  valuation  esti- 
mates, but  I  have  not  settled  in  my  own 
mind  the  extent  to  which  the  conditions 
existing  subsequent  to  the  War  of  1812 
(Napoleonic  Wars)  and  the  Civil  War 
are  present  today;  therefore,  I  am  not 
willing  to  agree  with  those  who  take 
the  position  that  prices  have  'hit  the 
toboggan  slide.'  I  am  mindful  of  the 
fact  that  the  halt  in  the  downward  trend 
is  not  without  precedent  in  the  previous 
post-war  periods.  The  history  of  prices 
in  this  country  shows  that  subsequent 
to  the  rapid  decline  in  prices  immedi- 
ately following  the  War  of  1812  and 
the  Rebellion,  there  was  a  temporary 
check  in  the  price  decline,  lasting  from 
two  to  three  years,  after  which  there 
was  a  recurrence  of  the  rapid  falling 
off  to  a  pre-war  level.  But  1  feel  that 
thei-e  are  influences  existent  at  this  time 
which  render  conditions  entirely  dis- 
similar to  those  for  periods  with  which 
many  are  wont  to  make  comparison. 
Chief  among  these  may  be  mentioned 
the  gold  supply  and  effective  Govern- 
mental control  of  the  nionetai-y  system. 

"On  the  question  as  to  whether  or  not 
there  is  to  be  a  'new  normal'  my 
opinion  is  that  there  will  be.  What 
this  will  be  with  respect  to  the  pre-war 
level  nobody  knows.  Some  commodities, 
such  as  copper,  apparently  receded  too 
far  and  now  appear  to  be  coming  to  rest 
at  a  level  considerably  above  the  low 
figure  of  a  year  ago.  Certain  other  com- 
modities, as  for  instance  sand,  gravel 
and  crushed  stone,  continued  to  decline 
after  the  halt  in  the  price  drop  of  many 
other  commodities,  but  these  now  seem 
to  have  come  to  rest.  The  trend  of 
wages  of  labor  has  been  steadily  up- 
ward for  over  a  hundred  years  and 
while  we  may  perhaps  expect  some  fur- 
ther reductions  in  wage  rates  these  arc 
not  likely  to  go  below  the  trend  line  as 
observed  for  the  period  prior  to  the 
World  War  and  projected  through  the 
high  price  period  to  the  present  time. 
In  other  words,  labor  rates  will  not  go 
back  to  the  1913  or  pre-war  level. 

"The  year  1913  still  funiishes  a  good 
base  level  and  should  in  my  opinion  be 
retained  for  some  time.  It  permits  of 
direct  comparisons  that  will  be  most 
helpful  in  the  presentation  of  valuation 
estimates  to  courts  and  commissions." 


'  mance 


Briefs 


Stocks  firm  almost  without  exception 
and  tending  upward  with  new  high 
records  established.  Dealings  light, 
only  500,000  shares  per  day.  The  sig- 
nificant fact  is  that  few  of  the  higher 
grade  stocks  have  been  pressed  for 
sale  and  that  buyers  had  to  bid  sharply. 
At  the  same  time,  there  can  be  no 
healthy  market  until  the  labor  diffi- 
culties are  settled. 

Bond  market  inactive  and  unsettled; 
new  offerings  fewer  than  in  any  week 
in  a  year  and  a  half.  Municipals  quiet 
because  practically  all  bought  up. 
Bankers  urge  new  issues  of  public 
bonds,  with  little  response. 

Money  plentiful.  'The  business  slow- 
down due  to  strikes  has  only  increased 
the  reservoir  of  money  seeking  use. 
Call  funds,  3@4  per  cent.  Time  loans, 
4.1  per  cent  for  four  months.  The 
Annalist  says,  "Evidences  are  to  be 
seen  on  many  sides  that  the  low  point 
of  the  year  has  been  reached." 

Price  Trend  Is  Upward 

Warning  that  the  "ups"  of  the 
market  balanced  the  "downs"  was  first 
voiced  by  Engineering  News-Record  on 
May  11,  p.  809.  The  situation  was 
elaborated  and  interpreted  in  the  ligh*^ 
of  the  Cost  and  Volume  Index  Number: 
in  the  June  8  issue,  p.  976.  All  that 
was  foiecasted  has  practically  come  to 
pass.  Construction  cost  is  4  per  cent 
above  the  May  figure.  The  Cost  Index 
Number  is  now  173  against  164,  on 
May  4. 

Mills  supplying  the  basic  building 
materials  have  fallen  off  in  production, 
due     entirely     to     the     fuel     and     car 


I*ublic  Work  Contracted  For 
in  1921  and  1920 

Les.s  in  1921  than  Municipal 

Bond  Sales  Indicated — 

.Some  Reasons 

A  correspondent  asks  why  no  more 
local  public  work  was  contracted  for  in 
1921  than  in  1920,  when  double  the 
amount  of  municipal   bonds  were  sold. 

Statistics  kept  by  Engineering  Neim- 
Recnrd  do  not  classify  buildings,  and 
therefore  it  is  impossible  from  these 
records  to  show  the  amount  of  public 
building  placed  under  contract.  It  is 
possible,  however,  to  give  the  value 
of  road,  bridge,  sewer  and  water-works 
contracts.  It  must  be  understood  that 
the  following  figures  do  not  include 
water-works  projects  costing  less  than 
$15,000  nor  bridge  or  road  work  under 
$25,000. 


1920 

Streets  and  roads $265,423,000 

Bridees   55,214.000 

.Sewers 36.057.000 

Water-works 30.772,000 


1921 

$315,351,000 

27.331,000 

39,385,000 

40,603,000 


$367,476,000   $422,670,000 

It  would  seem  from  these  figures, 
therefore,  that  more  public  work  was 
contracted  for  in  1921  than  in  1920 
unless  public  buildings  fell  off  in  1921. 
It  is  quite  likely  that  this  was  the  fact, 
inasmuch  as  general  commercial  build- 
ing did  drop  from  $581,000,000  in  1920 
to  $568,000,000  in  1921,  according  to 
our  figures. 

Some  of  the  facts  of  the  case, 
therefore,  are  that   more  watei'-works. 
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shortages.  Dealers'  stocks  in  the  vari- 
ous distributing  centers  have  been  able 
thus  far  to  meet  the  heavy  demands. 
Before  very  long,  however,  the  mill 
shortage  may  be  reflected  in  a  serious 
lowering  of  warehouse  stocks.  Even 
with  the  strikes  settled  amicably  in  the 
near  future,  it  is  probable  that  a  suffi- 
cient number  of  cars  cannot  be  put  into 
service  quickly  enough  to  prevent  slow 
mill  shipments  during  the  Fall  and 
Winter  months.  Furthermore,  the  in- 
stitution of  a  priority  scale,  until  the 
car  shortage  is  overcome,  would  give 
preference  to  materials  other  than  con- 
struction. 

With  no  perceptible  let  up  in  con- 
struction proposals  and  with  danger  of 
a  material  demand  in  excess  of  supply, 
further  price  rises  may  be  looked  for. 


sewers,  and  road  work  were  contracted 
for  in  1921  than  in  1920,  this  of  course 
from  a  money  standpoint.  Costs  in 
1920  were  at  peak  and  nobody  con- 
tracted for  anything  that  could  be  post- 
poned. High  construction  cost,  how- 
ever, did  not  dampen  the  avidity  with 
which  tax-exempt  bonds  were  absorbed. 
It  was  a  sunny  year  for  municipalities 
in  need  of  money  and  much  hay  was 
made.  Contracts  could  be  placed  later 
when  costs  were  more  attractive. 

Furthermore,  of  the  $1,200,000,000 
sales,  $400,000,000  were  made  in  the 
last  quarter  of  1921.  This  will  also 
explain  why  the  1921  volume  of  con- 
tracts w-as  not  much  larger  than  it  was. 

Our  correspondent  also  offer.s  some 
explanations  of  his  own  which  are  in 
line  with  the  facts: 
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(1)  The  law  customarily  requires 
municipal  bonds  to  be  sold  before  con- 
tracts are  executed.  The  plans  may  not 
be  made  until  bonds  are  sold.  There- 
fore, many  months  may  elapse  between 
the  sale  of  bonds  and  the  execution  of 
of  the  contracts.  Bonds  sold  in  summer 
and  fall  of  1921  may  not  result  in  work 
during   1921. 

(2)  Bonds  are  sold  in  a  lump  for  an 
undertaking  which  requires  several 
years  to  complete.  The  proceeds  lie  on 
deposit  until  used. 

(3)  The  result  of  the  bond  sales  in 
1921  may  not  be  fully  apparent  until 
1922. 

(4)  The  percentage  of  state  bonds 
for  highway  construction  compared  to 
city  bonds  may  have  been  unusually 
large  in  1921.  The  effect  of  state 
financing  may  not  be  felt  until  the  sub- 
sequent open  season,  or  during  several 
open  seasons. 

(5)  The  percentage  of  public  bonds 
sold  for  soldiers'  bonus  and  non-pro- 
ductive purposes  may  have  been  un- 
usually large   in    1921. 


Steel  Wages  Up  20  Per  Cent 

A  20  per  cent  increase  in  wages  of 
common  labor  was  announced  by  the 
U.  S.  Steel  Corporation  on  Aug.  22  to 
take  effect  Sept.  1.  The  150,000  men 
concerned  will  receive  35c.  per  hour. 
Judge  Gary  also  stated  that  other  rates 
would  be  equitably  adjusted.  A  similar 
course  will  be  followed  by  the  indepen- 
dents. In  1915  the  rate  for  common 
labor  was  $2  for  a  10-hr.  day;  on  Feb. 
1,  1920,  the  wage  was  $5.06;  now  $3.60. 


Lumber  Movement  Suddenly 
Expands 

Following  several  weeks  of  decline 
the  lumber  movement  revived  surpris- 
ingly during  the  week  ending  Aug.  12, 
according  to  a  summary  of  telegraphic 
returns  from  379  mills  reporting  to  the 
National  Lumber  Manufacturers'  Asso- 
ciation. 

Recovering  from  the  effects  of  forest 
fires  during  the  last  two  months,  the 
West  Coast  Lumbermens'  Association 
increased  production  by  abou,.  13,000,000 
ft.  over  the  preceding  week.  At  the 
same  time  car  shortage,  due  to  the 
strike,  reduced  shipments  bv  about 
16,000,000  ft.  On  the  other  hand  the 
Southern  Pine  Association  showed  slight 
gains  in  production  and  shipments  and 
an  increase  of  about  14,000,000  ft.  in 
orders.  The  net  result  was  an  increase 
for  the  whole  country  of  18,608,684  ft. 
in  production,  a  drop  of  11,691,542  ft. 
in  shipments  and  a  gain  of  19,133,993 
ft.  in  orders.  The  cut  was  97  per  cent 
of  normal,  orders  96,  shipments  81.  It 
is  significant  that  shipments,  taking  the 
country  as  a  whole,  declined  while 
orders  and  output  gained  appreciably. 
Demand  and  supply  are  in  a  prosperous 
balance,  but  delivery  is  difficult.  Hence 
the  rising  market. 

For  the  first  time  in  the  history  of 
the  American  lumber  industry  the 
export  trade  of  the  Pacific  Northwest 
exceeded  that  of  the  Southern  pine 
region,  during  the  first  six  months  of 
the  current  year.  In  that  period  Wash- 
ington, Oregon,  and  British  Columbia 
shipped  624,367,409  ft.  of  lumber  over 


seas  as  against  315,192,637  ft.  of 
Southern  pine;  the  fir  movement  having 
been  98  per  cent  greater  than  pitch 
pine  exports. 

Japan  is  the  heaviest  buyer  of  Pacific 
Northwestera  lumber,  with  a  gain  of 
319  per  cent  in  purchases  for  the  first 
half  of  this  year,  compared  with  the 
corresponding  period  in  1921.  Total 
Japanese  purchases  were  381,019,667  ft. 
California  water  shipments  increased 
1021  per  cent;  total  was  703,578,501  ft. 
as  against  347,901,289. 


Labor  Cheaper  on  Federal-Aid 

Projects 

Wage  schedules,  applying  on  thirty- 
nine  different  kinds  of  labor  used  in 
Federal  Aid  road  work  in  June  show  a 
lower  average  hourly  rate  than  the 
rates  on  all  classes  of  construction  as 
quoted  monthly  in  Enyineering  News- 
Record.  In  the  case  of  common  labor, 
however,  the  Federal  Aid  (F.A.)  rates 
in  the  various  district  are  generally 
rather  higher  than  the  regular  rates 
quoted  in  specific  cities  in  those  dis- 
tricts. For  example,  38c.  is  given  as 
the  F.  A.  rate  in  New  England, 
whereas  55c.  was  the  official  rate  in 
Boston  last  June.  The  Middle  Atlantic 
F.  A.  rate  was  33c.,  compared  with 
rates  of  44@60c.  in  New  York  and  30c. 
in  Baltimore.  South  Atlantic  F.  A. 
rate,  22c.,  against  20c.  in  Atlanta.  West 
South  Central  rate,  27c.,  Dallas,  25c.; 
E.  S.  Central,  21e.,  New  Orleans,  30c.; 
Mountain,  37c.,  Denver  35@50c.;  Pacific, 
46c.,  San  Francisco  and  Seattle  47J 
@60c. 
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.35 

.32 

.33 

30 

.30 

.43 

.65 

.43 

.58 

.69 

Commissary  Labor 

^89 

45 
.70 

39 

;38 

!38 
30 

.30 
.39 
.24 

.25 
.30 
.25 

.20 
.27 
.  18 

.23 

.30 
.25 
.  18 

.24 
.15 

.27 

.22 
.20 

.10 
.37 

55 

.48 
.32 

.24 

33 

.21 

^32 

.38 
.53 

.39 

.58 
.53 
.44 

31 

Cooks 

.47 
33 

.37 

.48 
.33 

.33 

54 

Assistant  cooks... 

.40 

Cooks'  help 

Flunkej^s 

.35 

81 

37 

79 

26 

.25 

.2(1 

.11 

.1(1 

.13 

.50 

.63 

.34 

.20 

33 

30 

.23 

.21 

.30 

.25 

.12 

.16 

.08 

.20 

.20 

.12 

.37 
.40 

!40 

.28 
.37 

.52 
.35 

.31 
.37 

.30 
.25 

.35 
.47 

.29 
.25 

.43 
.50 

Common  Labor 

.90 

33 

.90 
33 

.50 
30 

!30 

.42 
28 

32 

!30 

.41 
.22 

;2o 

!22 

!21 

!20 

!21 

,26 

;24 

!27 

38 

.37 
.38 

.50 

7? 

.38 
.40 

38 

.42 

.32 

.73 
67 

.60 
60 

75 

.31 
37 

29 
47 

25 

2» 
.28 

26 
24 

.29 
.32 

.16 
.36 

.22 
.30 

.20 
27 

.19 
.30 

.20 
,25 

.25 
,27 

.21 
29 

.27 
30 

.39 
31 

.37 
.31 

.37 
.28 

.38 
.20 

.48 
.43 

27 

Teams 
Teams 

..8 

Teams  incl.  teamsters.. 

87 

70 

72 

55 

55 

.58 

.52 

.49 

.48 

.50 

.50 

.62 

.   48 

.41 

.47 

,48 

.49 

.47 

.47 
.75 

.51 

.57 

.60 

.50 

2  Horse  teams   

.67 

.1    .  .  . 

Note — Rates  in  dollars  and  fractions  of  dollars. 
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Some  Unit  Prices  on  Contracts 
Awarded  Last  Week 

Accepted  bid  prices  on  pipe,  exca- 
vation and  street  contracts,  awarded 
last  week  in  various  parts  of  the  coun- 
try and  selected  at  random  from  Con- 
struction News  are  presented  in  the 
table. 

Pipe  bids  cover  cast-iron,  reinforced- 
concrete  and  steel.  Unit  prices  on 
earth  excavation  are  taken  from  ditch, 
levee  and  State  highway  awards.  Bi- 
tuminous and  waterbound  macadam  and 
vitrified  brick  blocks  comprise  the 
paving  prices,  while  curbing  bids  are 
for  both   bluestone  and  concrete. 


pipe: 

S.OOO  ft., 
S.OOO    ft.. 
10.200  ft.. 
S.400    ft., 
lOurtii    Kxcu 
1.374.02r, 
92.263 
1. SO, 000 
65,000 
9,660 
Koik  Kxcav 

110 
I'Hving: 

12,300 
12,300 

S,533 
Curbing : 

1,650 
17.700 
2S,350 


20-in.  rein. -con.,  at  trench.  East  Orange.  N.  J.,  per  ft $3.20 

6-in.   c.i.,    Harlem.    Mont.,    per   ft 5,33,'i 

Class  C,  1.800  ft.  Class  D..  20-in.,  c.i.  pipe,  Birmingham,  Ala,,  per  ton.  4S.4(i 

24-ln.  steel  water-pipe.  New  Westminster,  B.  r  .  per  ft 3.6S7 

vatitHi : 

ru.yti.,   drainage,    Boonville,    Ind..   per  cu.yd .09 

ou.yd.,  ditch,  Olivia,  Minn,,  per  cu.yd • .12 

ou.yd..   levee.    New    Orlean.s,    La.,    per    cu.yd .29 

cu.yd.,  levee.  New  Orleans.  La.,  per  cu.yd .39 

cu.yd..  State    Highway.    Michigan,    per    cu.yd •. .  .  .  .60 

ntion: 

ou.yd.,    rock,    Akron,    Ohio,   per   cu,yd 3.30 

sq,yd.,   3-in.,  bituminous  macadam,  Akron,  Ohio,  per  sq.yd .93 

sq,yd.,   7-in.,  walerhound  macadam  foundation  course,   Akron,  Ohio, 

per   sq,yd 1.00 

sq.yd,,  vitr.  brick  block  paving,  Winona,  Minn.,  per  sq.yd 1.99 

lin.ft.  stone  curb,  Akron,  Ohio,  per  lin,ft 1.2a 

lin.ft.,   8-in.,  concrete  curb,  Akron.  Ohio,  per  lin.ft .20 

lin.ft.,   concrete    curb,    Waukon,    la.,    per   lin.ft .SS 


Weekly  Construction  Market 

rent    prLs    on    th,-''"pr'^^nctpal    c^on^^^^^               can    be    had    by    noting    actual    biddings    as  The    last    complete    list    will    be    found    in 

materhlf  and    of    noting    important    price     reported  in  our  Construction   News  section  he    issue    of   August    3;    the    next,    on    Sep- 

Changes    on    the    less    important    materials.          The    first    issue    of    each    month    carries  tember   7, 

Minne-  San 

Steel  Products-                             New  York        .Atlanta         Dallas          Chicago      apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes.  100  lb -h?2.93              23.65       +S4.20       +22.92^     22.95  S3  70          23   10              23.75       23.75 

Structural  rivets,  100  lb +3.85                 4.3>          -f6.00              3.3.         ..S2J  4.80             4.25                 3.7.         6.S0 

Reinforcing  bars,  J  in.  up,  100  lb -1-2.83                 3.50             3.50          +2.82^       2. Si  3.671           ,.55                 3.60         2.90 

'•dloX'''"'''^   "':.'"■.'"''      60%            61.15%        45%              59^%     61.9-5%  +43%  46.6%              50%       30.00 

Cast-iron  pipe;  6  in!  and  over,  ton...      53.30            49.00          51.50            45.20       52.00  57.00          51.00              53.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60              2.50              2.25            2.05         2.39  2.85            2.71                2.90        2.78 

G«veTrin.  cu.yd         1.75              1.85               2.25            12.00         1.50  1.75             2.25                  1.00         1.50 

Sand   CM  vd                           1-00              1.15              2.25           12.00         1.00  0.75             1.50                l.ai         r.25 

CrusheTstone,  Yin.,  cu.yd 1.75               1.90               1.65              1.60         2.25  3.50             2.25                 3.00         2.00 

Miscellaneous: 

Pine  3x12  to  12x12,  20  ft.  and  unde^^^^^^^^      40.00       +40.00             47.00       40.00  50.00           .H.OO               23.00       SO  00 

Lime,  finishing,' hvdrated,  ton. ;;  15. S0@16. 17      73.00           25.00             18.00       29.00  24.00           22.00               24.00       21.00 

Lme  common   lump,  PC    bbl....      2.75@3.14i       1.80             2.50               140         1.40  2.70             1.75                 2.80       11.00 

Common  br^ck.delivere'^d,  1.000...         23.50             11.00       -10.90              1100       17@18  12.00           15  00               14.00       16.00 
Hollow     building     tile,     4x12x12, 

perblock .      Notused           .0776            .115          +.1101        .086  +.087             ....                  .11              .09 

Hollow    partition    tile     4x12x12,  . ,               „„ 

perblock 1112                 .0776           .115         +.0808     ....  +.087             .108                 .11             .09 

Linseedoil.raw,5  bbl.  lots.  gal...  .           .91                  .97         -+I.13           +.99          1.03  -1.12             1.04                    .86           1.12 

Common  Labor: 

Common  labor,  union,  hour 60               .35            80            .50@.55        .56}  .S0@.60     .... 

Common  labor,  non-union,  hour 44®. 60  .30  .25  .72^        .35®. 50      .3S@.50   .47J@.S0         30®. .-5 

KxDianation  of  Prii-es — Prices  are  to  con-     nient    on    cars.      Gravel    and    crushed    stone  minal.     Common   lump  lime  per   ISO-lb    net 

tractors  in   carload   lots  unless  other  .juan-      iiuoted    at    pit.      We    quote    on    brown    lime  Lumber   prices   are    to   dealers    in    >-ards   ai 

ties    are    specified.      Increases    or    decreases     per    180-lb.    net;    while    is    $1.70    for    Kelly  San  Francisco,  for  No.  1  fir  common, 

from   previous   quotations   are    indicated    by      Island  and   $1.55   for  Sheboygan.      Common  Seattle   quotes   on    Douglas  flr   instead   of 

+     or    —    signs.      For    steel    pipe,    the    pre-      labor  not  organized.                            ,       ,       •  pine.      Lump  finishing  lime   per  180-lb.    net. 

vailing    discount    from    list    price    is    given;          Denver    quotes    on     fir    instead     of    pme.  Hollow    l)uilding    tile    delivered.      Hydrated 

45-5%   means  a  discount  of   45   and   5   per     Cement    "on    tracks":    gravel    and    sand    at  |j,^g    j„    paper    sacks.      Sand    and    gravel 

cent      Charge  is  15c.  per  100  lb.  for  cutting     pit;   stone  on  cars;   lime,   brick,   hollow  tile  ^^    bunkers 

reinforced    steel    into    2-ft     lengths   or   over,     and  lumber  on  job      Tile  price   is  at  ware-  ,,„„,„„,'„„,„,  „„  Douel-.s  fir  instead  of 

New    York    quotations    delivered,    except      house.       Linseed    oil,    delivered,    in    wooden  . '*'""'a  "^^"°'*^.°"  "°"r  .,n5    ii?mn    llmi 

.sand,   gravel    and    crushed    stone,    alongside      bbl.      Common    lump    lime    per    ISO-lb.    net  pincSancl.    stone,    gravel    .ind    lump    lime 

dock ;    common    lump    lime,    in    280-lb.    bbl,          Atlanta    quotes    sand,    stone    and    gravel  »^,':^°"-  „„^^'"'^"'.\,.el    and    stine    on    sid- 

net,  and  hydrated  lime  f  o.b.  cars;  tile  "on      per    ton    instead    of    cu.yd.      Common    lump  '^'^^♦^^  •,^^''",'1  h*"  nlani      st..ef    ind    D?ne    at 

truiks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.      Iimeperl80-lb.net.                                     ^       ,  '"'^ '  k  "            li^ii   d     .il  /  ,tr    f         ( VmeSt 

Cement  and   concrete   laborer.s'   rate,    81}c.  ;          Dallas  quotes  lime  per  ISO-lb    bbl    Steel,  "I'^^ehouse    r^nid  an    funds    Uhe  Cana^  an 

pick  and  shovel  men,  60c.  per  hr.                         cement,    cast-iron    pipe    and    crushed    stone  "^,«    '^,  '"  ,,V'"?''/,^"o/""^';„'''^^^^^^ 

Chicago    quotes    hvdratcd    lime    in    .-.0-lb.      fob.    cars,    other   materials   delivered.  dollar   stands   at    J.1.87    iints       "fS   '  nargr 

bags;Tommon   lump    lime    per    180.1b.    net.          .San    Francinco    <,uotes    on    Heath    tile.    5 J  is   SOc.    P""''  ,h'' • ,.    ''«cou       ol    1    i     per   bbl 

Limber  delivered  on  Job.                                            x    8    x    11  J.       Prices    are    all    f.o.b.    ware-  f^C   P='>">'-"'    "  'hin    20   da>-.   from   date   of 

.Minneapolis  quotes  on  fir  instead  of  pine      houses  except  C.  I.  pipe,  which  Is  mill  price  shipmerit.     Steel  pipe  per  100  tt.  net .  a  in.. 

Brick,  sand  and  hollow  tile  delivered      Ce      plus   freight   to   railway   depot   at   any   ter-  J3" ;   6-in,.   Jiiu. 


Continued  scarcity  of  coal  and  coke, 
resulting  in  increased  production  costs 
and  further  reduction  in  output,  is  forc- 
ing prices  higher  at  the  warehouses 
following  each  mill  rise,  however  slight. 
Structural  shapes  quoted  at  New  York 
warehouses  at  $2.93  as  against  $2.83; 
rivets  at  $3.85  advanced  from  $3.60, 
and  reinforcing  bars  at  $2.83  as  com- 
pared with  $2.73  per  100  lb.,  one 
week  ago.     Chicago  warehouses  quoting 


Changes  Since  Last  Week 

shapes  at  $2.92*  as  against  $2.80  and 
bars  at  $2.82J  as  compared  with  $2.70 
per  100  lb.,  last  week.  Mill  price  of 
structurals  and  reinforcing  bars,  $1.80@ 
$2  per  100  lb.,  f.o.b.  Pittsburgh.  Bars 
quoted  at  $2,  however,  on  small  ton- 
nages for  quick  deliveries.  Wrought 
steel  pipe  discounts  down  3  points  in 
Denver  warehouses  following  the  gen- 
eral advance  in  pipe.  Pittsburgh 
basing    card    of    the    leading    interest. 


however,    shows    no    changes    as    yet. 

Fuel  scarcity  effecting  hollow  tile  to 
the  extent  of  "slight  price  advances  in 
both  Chicago  and  Denver.  Prices  tend- 
ing upward  in  New  York.  Brick,  sewer 
pipe  and  other  clay  products  retaining 
greater  price  stability  than  hollow  tile 
in  face  of  the  fuel  situation. 

Raw  linseed  oil  up  2c.  in  Chicago  and 
6c.  in  Dallas;  down  6f.  per  gal.  (.')  bbl. 
lots)   in  Denver. 


A  (..'nsolidation  of  lOtigincciing  News  and  Engineering  Record 


ilcGraw-Hill  Company,  Int. — James  11,   McGhaw,   President 


Engineering  News-Record 


DEVOTED  TO  CIVIL  ENGINEERING 
AND  CONTRACTING 


B.  J.  Heheen 
Editor 


Volume  89 


NEW  YORK,  AUGUST  31,  1922 


Number  9 


Dramatic  Elements 

LAST  week  we  commented  on  the  President's  duty 
-/of  making  dramatic  the  issues  in  strikes  affecting 
the  national  welfare.  Sometimes,  though,  the  strikerr. 
do  their  own  dramatizing.  If  they  had  had  a  movie 
scenario  wrfter  as  strike  director  they  could  have 
devised  no  incident  better  suited  to  rouse  the  public 
than  the  abandonment  of  trains  on  the  desert.  The 
public  "got"  the  situation.  But  it  did  not  applaud.  It 
roared  its  disapproval.  Some  minor  "stunts"  are  being 
staged  by  the  director.  Some  tracks  have  been  dyna- 
mited, some  buildings  destroyed,  some  men  maimed, 
some  killed.  The  action  is  effective.  It  intimidates  a 
few  but  rouses  the  many. 

A  Fifty  Per  Cent  Rating 

ANY  time  the  engineer  may  harbor  the  notion  that 
t  the  business  world  has  great  respect  for  his  scien- 
tific methods  and  accuracy,  he  might  ponder  the  follow- 
ing quotation  extracted  fi-oni  an  address  by  an  official 
of  the  Department  of  Commerce  to  an  organization  of 
business  men.  He  is  discussing  the  much-heralded  re- 
port on  Waste  in  Industry,  which  has  been  regarded  as 
an  outstanding  contribution  of  American  engineering 
science  to  the  business  community.  "This  report,"  says 
the  speaker,  "shows  that  on  the  avei'age  these  six  indus- 
tries are  being  operated  with  a  waste  of  40  per  cent. 
Forty  per  cent  of  the  capital,  material,  labor,  mental 
effort  just  thrown  away  -mth  nothing  to  show  for  it! 
Of  course,  it's  an  engineer's  report  and  some  of  you 
may  want  to  discount  the  technical  man's  findings,  but 
surely  you  will  admit  these  engineers  are  at  least  half 
right  and  that  would  mean  a  waste  of  20  per  cent — $1 
out  of  every  $5  destroyed."  The  italics  are  ours.  Com- 
ment is  needless. 

A  Rare  Tribute 

FEW  engineers  ever  have  received  or  ever  will  i-e- 
ceive  a  tribute  comparable  with  that  accorded  to  Her- 
bert Hoover  by  Ex-Governor  Cox  of  Ohio,  Democratic 
candidate  for  President  in  the  last  election.  In  a 
summary  of  the  European  situation  published  in  The 
New  York  Times,  Governor  Cox  says:  "Our  govern- 
ment *  *  *  should  designate  Herbert  Hoover,  now 
a  member  of  the  Cabinet,  to  serve  in  the  reparations 
task.  He  holds  the  confidence  of  Europe.  Peoples  and 
governments  trust  him.  He  can  analyze  the  economic 
situation  of  Germany.  His  decision  as  to  what  Ger- 
many can  pay  beyond  much  question  of  doubt  would  be 
accepted  by  France— and  that  means  by  all  the  parties 
interested.  I  believe  every  Chancellery  in  Europe  would 
welcome  his  coming.  The  mere  announcement  of  his 
selection  would  stabilize  things.  With  reparations  ad- 
justed, Germany  and  France— both  in  need  of  large 
loans— would  be  given  credit,  and  Austria,  too.  Then 
would  come  the  dawn  of  a  new  day.    Mr.  Hoover  is  not 


of  my  political  party,  but  any  one  in  as  close  touch 
with  Continental  conditions  as  I  have  been  is  thor- 
oughly stripped  of  every  partisan  thought." 

The  Royal  Road? 

THOSE  who  favor  state  licensing  as  a  means  to  es- 
tablish more  securely  the  professional  standing  of 
engineers — "to  make  it  a  real  profession,"  as  one  advo- 
cate has  said — may  be  encouraged  to  learn  that  adver- 
tising men  are  thinking  along  similar  lines.  In  the 
Advertising  Club  of  Pittsburgh  a  movement  is  afoot  to 
urge  a  state  code  making  it  "obligatory  on  the  part  of 
every  man  or  woman  in  Pennsylvania  entering  the  pro- 
fession of  advertising  to  pass  a  board  examination  if 
he  or  she  is  to  become  an  A.C.  or  Advertising  Coun- 
sellor." Those  who  pass  the  examination  would  be 
entitled  legally  to  sign  the  initials,  "A.C."  after  their 
names.  The  purpose  of  such  a  measure  has  not  trans- 
pired, but  we  doubt  not  that,  ostensibly  at  least,  it  is 
intended  for  the  protection  of  the  public. '  Would  it 
tend  also  to  the  same  degree  as  with  engineering,  to 
make  a  real  profession  of  advertising? 

A  Stampede  Unlikely 

FAILURE  has  attended  the  efforts  of  the  train-serv- 
ice brotherhood  leaders  to  mediate  between  the  rail- 
road executives  and  the  striking  shopmen.  Most  of  the 
executives  stood  pat  on  their  earlier  decision  with 
regard  to  seniority.  So  did  the  shopmen.  A  minority 
of  the  executives  whose  roads  had  taken  on  but  few 
new  men,  proposed  a  plan  that  would  have  met  the 
seniority  issue;  but  the  leaders  of  the  shopmen  would 
not  consider  separate  agreements.  Thus  does  one  issue 
succeed  another  as  a  barrier  to  peace.  Meanwhile  the 
roads  carry  on,  declaring  that  they  expect  to  meet  every 
demand  for  equipment.  The  President  is  very  unwill- 
ing to  have  the  government  undertake  either  railroading 
or  coal-mining  except  under  stre.ss  of  direct  emergency. 
This  reluctance  is  an  encouraging  indication  that  we 
are  not  to  be  swept  on  a  wave  of  agitation  into  the  gulf 
of  government  ownership.  We  hope  that  the  President 
will  make  this  so  clear  and  unmistakable  that  hope  of 
using  the  strike  to  throw  either  mines  or  railroad.s 
into  government  hands  will  be  abandoned  by  any  who 
may  now  cherish  it. 

New  Promise  in  Air  Flight 

A  GERMAN  student  has  managed  to  remain  over 
three  hours  in  the  air  in  a  motorless  sailplane  or 
glider.  Perhaps,  after  all,  the  treaty  provisions  which 
forbade  the  construction  of  high-powered  airplanes  in 
Germany  and  which  caused  such  a  piteous  outcry  from 
the  vanquished  will  react  to  their  benefit.  Little  is 
known,  even  yet,  of  the  laws  governing  mechanical  flight 
but  we  seem  to  have  progressed  since  the  days  of  the 
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war  when  the  principle  effort  was  to  develop  engines 
of  higher  and  higher  power.  Designer.s  knew  then  that 
the  more  power  they  could  crowd  into  a  plane  the  faster 
it  would  fly  and  they  had  no  time  to  devote  to  scientific 
research  or  to  plane  refinements.  As  a  result  we  had 
single-seaters  propelled  by  motors  of  300  hp.  and  up- 
wards, economic  monstrosities.  Apparently  we  are 
about  to  go  foi-ward  from  the  point  where  the  Wright 
brothers  left  off".  They  were  principally  concerned  with 
discovering  means  of  control  and  they  were  successful. 
The  present-day  gliding  tests  begin  with  a  very  fair 
knowledge  of  the  control  factor  and  aim  at  further  ad- 
vances in  the  knowledge  of  the  laws  of  sustained  flight. 
Germany  is  off  to  a  good  start.  It  is  not  too  much  to 
say  that  we  are  on  the  threshold  of  a  revolution  in 
the  science  of  flying.  The  German  demonstrations  seem 
to  open  up  unlimited  opportunities  for  reducing  the 
power  required  to  propel  heavier  than  air  machines. 


The  Mission  of  the  University 

WHAT  should  be  the  aim  and  function  of  the  Uni- 
versity? This  question  is  raised  by  the  statement 
of  Dean  Eugene  Davenport,  of  the  College  of  Agricul- 
ture, University  of  Illinois,  reported  elsewhere  in  this 
issue,  and  by  that  of  President  Richards  of  Lehigh 
University,  reported  on  page  320  of  last  week's  issue  of 
this  journal.  Dean  Davenport  declares  that  the  objec- 
tive of  education  has  been  shifted  from  the  man  to 
thei  activity,  with  a  corresponding  shift  of  emphasis 
from  instruction  to  research.  President  Richards  be- 
lieves that  it  should  be  the  purpose  of  real  universities 
to  place  scientific  research  and  the  advancement  of 
knowledge  in  a  position  of  equal  importance  with  the 
work  of  instruction. 

No  one  will  question  the  value  of  scientific  research, 
intelligently  conducted.  No  one  can  doubt  the  value  of 
experiment  stations  and  research  laboratories,  con- 
ducted either  privately  for  the  benefit  of  an  indu.stry, 
or  by  the  state  for  the  benefit  of  its  citizens.  Few, 
m.oreover,  will  question  the  benefit  to  a  professor,  or  an 
instructor,  of  a  certain  participation  in  research  work. 
Few,  therefore,  will  doubt  the  advantage  of  having 
research  carried  on  as  university  work,  provided  it  can 
be  done  without  prejudice  to  the  essential  work  of  the 
university,  which  we  conceive  to  be  the  education  of 
those  who  seek  instruction  from  its  faculty. 

We  speak,  of  course,  from  the  viewpoint  of  the  engi- 
neering schools,  which  just  at  this  time  are  taking 
serious  thought  to  their  efficiency  in  ministering  to  the 
needs  of  the  community.  But  their  concern  has  not 
arisen  because  of  a  dearth  of  scientific  research  or  a 
failure  to  contribute  to  the  fund  of  engineering  knowl- 
edge. Quite  to  the  contrary,  the  complaint  of  industry 
is  addressed  to  the  preparation  of  technical  graduates. 
The  uneasiness  of  the  profession  concerns  its  personal 
capacity  to  assume  broader  responsibilities  of  citizen- 
ship, and  the  care  of  organized  engineering  educators 
is  to  clarify  their  objectives  and  overhaul  their  methods 
for  the  training  and  education  of  their  students. 

On  every  hand  today  the  demand  is  for  better-trained 
men,  and  this  does  not  mean  men  with  more  informa- 
tion or  even  greater  technical  skill.  It  means  men  of 
broader  vision,  of  more  fundamental  knowledge,  of 
more  alert  perception,  of  more  earnest  purpose,  of 
greater  industry,  and  of  more  human  instincts.  These, 
with  the  exception  of  the  second,  are  qualities  of  char- 


acter, which  are  developed  not  by  book,  or  precept,  or 
yardstick,  but  by  contact  with  instructors  of  profound 
human  sympathies,  who  will  "teach  the  student  rather 
than  the  subject."  The  faculty,  therefore — at  any  rate 
that  of  the  engineering  school — should  be  selected  with 
this  end  in  view,  if  the  schools  are  going  to  rise  to  the 
opportunity  that  is  before  them  and  give  to  the  com- 
munity more  efficient  engineers,  wiser  citizens,  broader 
men. 

Now  and  then  we  meet  a  professor,  or  instructor,  who 
can  do  this  work,  and  who  is  a  competent  research  worker 
besides.  But  the  combination  is  rare.  Our  judgment  is 
that  commercial  research  is  so  important  and  so  neces- 
sary that  it  should  be  conducted  with  every  needful 
facility  by  specially  selected  and  specially  trained  staffs. 
To  attempt  this  work  with  a  staff  charged  also  with 
the  duty  of  training  and  inspiring  the  usual  body  of 
engineering  students  would  do  justice  neither  to  the 
research  nor  to  the  community  that  is  awaiting  the 
manhood  it  expects  from  its  university. 

From  a  proposal  to  establish  and  strengthen  research 
staffs  at  our  universities  there  should  be  no  dissent, 
provided  the  universities  have  the  resources  with  which 
to  carry  on  both  research  work  and  instruction.  Neither 
will  anyone  question  the  value  to  the  teaching  faculty 
of  a  certain  amount  of  original  research,  designed 
to  stimulate  and  strengthen  their  teaching  ability 
and  kept  strictly  subservient  to  that  purpose.  But 
if,  as  is  intimated  by  Dean  Davenport,  the  emphasis 
is  to  be  shifted  from  the  training  of  the  man  to  the 
ascertainment  of  knowledge  intended  for  commercial 
application,  those  who  are  interested  in  the  education 
of  our  youth  should  begin  to  seek  other  means  than  the 
univei'sity  for  the  development  of  our  manhood.  But 
we  are  reluctant  to  believe  that  this  opinion  is  shared 
by  any  considerable  body  of  those  who  are  responsible 
for  the  conduct  of  our  engineering  colleges. 


Licensing  Still  an  Issue 

THE  comment  that  has  followed  upon  the  publication 
in  Engineering  News-Record  for  July  6,  of  a  dis- 
cussion on  the  licensing  question  indicates  that  the 
profession  still  holds  diverse  opinions  concerning  it. 
The  extracts  published  in  this  issue  are  representative 
of  the  three  prevailing  views:  (1)  That  we  should 
work  for  licensing;  (2)  that  we  should  oppose  it;  (3) 
that  we  are  getting  it  anjnvay  so  let  us  make  the 
best  of  it. 

Those  who  favor  it  subscribe  to  the  principle  that  it 
must  be  justified  by  the  needs  of  public  safety  and 
submit  that  it  is  so  justified.  They  contend,  however, 
that  the  profession  has  a  right  to  consider  and  to  accept 
whatever  advantage  may  inure  to  it  as  a  by-product  of 
licensing,  and  that  the  development  of  higher  standards 
in  the  profession  will  avert  the  danger  of  licensed  engi- 
neers undertaking  work  for  which  they  are  incompetent. 

Those  who  oppose  licensing  contend,  in  the  main,  that 
it  is  not  required  to  protect  the  public  and  that  it  is, 
therefore,  unjustifiable.  Some  charge  much  of  the 
licensing  promotion  to  selfish  motives — largely  the  de- 
sire to  restrict  competition  and  to  close  the  profession. 

The  attitude  of  the  neutrals  is  best  reflected,  perhaps, 
by  the  comment  of  one  of  them  that  we  should  "guide 
the  law-makers,  so  that  the  resulting  legislation  will 
do  the  least  possible  harm  and,  if  possible,  some  good." 

Most  interesting  of  all,  perhaps,  is  the  evidence  that 
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the  opponents  of  licensing  are  organizing  for  the  repeal 
of  some  of  the  laws.  News  has  i-eached  us  recently  of 
such  action  in  two  states.  Information  is  not  available 
as  to  whether  similar  measures  are  contemplated  to 
forestall  the  enactment  of  laws  where  none  now  exist. 
Unquestionably,  organized  effort  has  had  much  to  do 
with  the  enactment  of  most  of  the  licensing  laws  and 
if  their  opponents  adopt  the  same  tactics  the  whole 
question  will  be  more  thoroughly  aired  than  could 
otherwise  be  the  case. 


Denver's  Water  Problem 

DENVER  has  another  water-works  report  by  con- 
sulting engineers.  It  is  different  from  any  of  the 
long  series  made  in  the  past.  For  the  first  time  the 
impelling  motive  back  of  the  employment  of  experts 
was  not  for  or  against  private  stockholder  interests. 
The  people  of  Denver  own  the  plant  now  and  the  in- 
structions to  the  consultants  were  to  lay  out  a  compre- 
hensive program  for  the  best  interests  of  the  city. 
In  all  previous  history  of  the  system  reports  and  investi- 
gations of  the  many  able  engineers  consulted  had  been 
made  largely  in  support  of  legal  contentions  or  for 
condemnation  or  rate-making  purposes,  without  the  in- 
terests of  the  water  users  having  been  represented  by 
engineers  free  from  leaning  toward  one  or  another  side 
of  a  controversy. 

While  the  report,  which  is  abstracted  elsewhere  in 
this  issue,  deals  somewhat  with  the  past  it  is  for  the 
sake  of  giving  a  better  understanding  of  the  present 
engineering  situation.  Rightly,  a  plea  is  made  to  seal 
the  historical  pages  of  dissention.  If  enough  voters 
can  be  educated  to  this  viewpoint  to  put  through  a  bond 
issue  for  the  first  steps  in  a  far-reaching  comprehensive 
program  Denver  may  be  spared  the  threatened  water 
famine  and  become  one  of  the  large  cities  of  the  coun- 
try. Water  limits  the  size  of  the  city,  and  particularly 
its  expansion  to  embrace  outlying  districts  which  for 
the  present  need  water  chiefly  for  irrigation  but  ulti- 
mately, with  plenty  of  water,  would  become  urban  areas. 
As  William  Mulholland  told  the  Los  Angeles  city  council 
when  it  was  considering  the  Owens  River  $30,000,000 
project,  "If  you  do  not  go  after  this  water  you  will 
not  need  it." 

Startling  as  is  the  proposal  in  the  report  of  the  Board 
of  Engineering  Review  to  distribute  all  of  Denver's 
water  through  Marston  Lake,  it  is  no  more  so  than  the 
idea  of  the  city  controlling  and  regulating  all  of  the 
water  that  flows  down  the  South  Platte,  both  for  munici- 
pal supply  and  for  irrigation.  As  there  are  few  people 
in  Denver  who  do  not  realize  that  something  must  be 
done  to  get  more  water,  the  feasible  and  comprehensive 
program  outlined  should  receive  majority  support. 

The  unit  control  of  irrigation  supply  as  well  as  do- 
mestic water  for  the  Denver  region  is  the  logical  thing 
to  do  from  the  engineering,  management  and  financial 
standpoints.  All  that  is  needed  is  to  bring  this  home 
to  the  electorate.  Fortunately,  Denver  has  a  small  per- 
centage of  illiterate  voters.  If  the  various  civic  organi- 
zations take  up  the  task,  aided,  of  course,  by  the  socie- 
ties of  engineers,  a  serious  campaign  of  education 
should  meet  with  success.  The  irrigators  need  the 
continuity  of  service  which  unified  administration  prom- 
ises, for,  as  the  report  indicates,  irrigation  near  Denver 
is  not  satisfactory.  Denver  needs  a  prosperous  back- 
country.  It  must  have  more  water  within  its  boundaries 
or  suffer  for  its  lack. 


Legal  vs.  Technical  Opinion 

IT  IS  commonly  assumed  that  where  a  professional 
question  of  engineering  comes  before  the  courts,  the 
legal  decision  rendered  is  also  the  best  judgment  of  the 
technical  aspects  of  the  case.  Cases  occur  frequently 
which  bring  this  assumption  .strongly  into  question. 
Two  recent  ones  are  presented  by  the  Ferris  wheel 
collapse  at  Clason  Point,  N.  Y.,  and  the  Knickerbocker 
Theatre  indictment  in  Washington,  in  both  of  which 
cases  the  men  brought  into  court  were  released.  In 
the  former  case  (p.  248,  Aug.  10)  the  magistrate  before 
whom  the  charge  was  examined  took  the  view  that  a; 
extraordinary  gale  was  responsible  for  the  failure.  In 
the  Knickerbocker  case  five  defendants  had  been  in- 
dicted, the  architect,  the  building  inspector  and  three 
contractors  or  contractor's  employees,  but  the  justice 
dismissed  the  indictment  (p.  162,  July  27),  holding 
that  it  should  have  charged  specific  acts  of  omission  or 
commission;  for  example,  in  what  respect  the  plans 
and  specifications  prepared  by  the  architect  were  neg- 
ligently prepared  and  in  what  respect  he  failed  to 
exercise  the  general  direction  and  supervision  of  work. 

To  the  technical  mind,  neither  decision  can  be  satis- 
factory as  an  interpretation  of  the  engineering  facts. 
In  the  Ferris  wheel  case  the  collapse  occurred  during 
a  wind  of  80  or  90  miles  per  hour,  which  exerts  just 
about  the  pressure  for  which  all  structures  are  supposed 
to  be  designed.  In  other  words,  the  wheel  failed  under 
a  load  that  was  not  excessive  or  calamitous,  and  there 
is  good  reason  for  believing  that  at  no  time  in  its 
existence  was  the  wheel  adequately  anchored  to  resist 
such  wind  pressure  with  due  margin  of  safety.  From 
an  engineering  standpoint,  then,  the  case  stands  quite 
differently  from  the  magistrate's  legal  interpretation, 
and  it  is  patent  that  the  accident  demands  technical 
investigation  with  a  view  to  preventing  its  repetition. 

In  the  Knickerbocker  case  the  fact  has  been  abun- 
dantly brought  out  that  the  building  was  dangerously 
defective  in  a  number  of  ways  and  that  the  collapse 
resulted  from  one  or  more  of  its  defects.  The  charge 
of  negligence  in  design,  execution  and  supervision  is 
therefore  so  specific  that  no  one  could  claim  it  unfair 
to  be  required  to  defend  himself  again.st  it.  Certainly 
it  is  specific  as  concerns  the  architect;  his  building 
collapsed,  and  the  law  on  this  point  goes  back  at  least 
as  far  as  Hammurabi.  The  decision  of  the  justice  is, 
for  the  time  being,  equivalent  to  throwing  the  cases 
out  of  court  and  releasing  the  defendants  as  not 
responsible,  and  unless  the  ingenuity  of  the  public 
prosecutor  enables  him  to  find  indictments  of  more 
satisfactory  precision,  it  amounts  to  a  denial  that  any 
of  the  defendants  are  answerable. 

The  view  of  the  lawyer  and  the  view  of  the  engineer 
are  clearly  not  identical  in  these  cases^ — and  probably 
in  many  others.  Nor  is  legal  investigation  of  matters 
involving  engineering  questions  an  adequate  safeguard 
to  the  public.  Such  roughly  fashioned  machinery  for 
independent  engineering  investigation  of  important 
accidents  as  was  brought  into  action  to  study  the 
Knickerbocker  collapse,  resulting  in  the  two  reports 
which  we  published  on  pp.  532-38.  March  30,  should 
be  applied  also  in  future.  Above  all  the  young  engineer 
should  take  warning  that,  as  he  builds  up  his  sen.se  of 
good  and  bad  practice  and  of  professional  obligations 
and  responsibilities,  he  will  find  sounder  guidance  in  the 
engineering  than  in  the  legal  view. 
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Caribou  Tunnel  Driven  Under  Heavy  Inflow  of  Water 

Unwatering  Problems  Paramount — 200  Million  Gal.  Per  Month  Pumped  From  Shaft  B — 
Water  Pressure  Prevented  Use  of  Air  Locks 


By  W.  D. 

General  Supcrintendont.  Stone  & 

THE  construction  program  for  Tunnel  No.  1  on  the 
Caribou  hydro-electric  development  in  California, 
which  was  completed  last  October,  was  originally  laid 
out  in  the  usual  way  for  an  ordinary  two-mile  tunnel 
job.  Surface  indications  gave  no  warning  of  unusual 
conditions.  As  soon  as  the  work  was  well  under  way, 
however,  the  actual  sinking  of  shafts  and  advancing  of 
headings  became  only  a  small  part  of  the  operation  and 
the  construction  program  had  to  be  revised  to  give 
major  time  and  attention  to  unwatering  problems.  Thus 
a  phase  of  the  work  that  could  not  have  been  foreseen 
called  for  the  larger  part  of  the  time  and  money  required. 
Indifferent  labor  incidental  to  wartime  conditions, 
soft  material  that  would  sink  under  timbering,   and 


FIG.  1.     PUMPING  5.000  GAL,.  PER  MIN.  FROM  SHAFT  B 

other  ordinary  tunneling  problems  were  met.  These 
were  not  unexpected,  but  the  requirement  that  took 
precedence  over  all  else  was  the  unexpected  necessity  of 
handling  countless  streams  of  water  that  continually 
deluged  the  shafts  and  drifts,  calling  for  more  and  more 
pumping  equipment  as  the  work  advanced  until  each  day 
became  a  24-hour  fight  to  keep  the  tunnel  from  flooding. 
Compressed  air,  as  a  means  of  unwatering  the  tunnel 
was  not  considered  practicable  because  the  inflow  was 
under  a  head  of  about  150  ft.  Pump  breakdowns  and 
uncertainty  of  power  supply  became  very  serious 
dangers  and  steam  power  plants  were  installed  to  avoid 
the  flooding  that  promptly  followed  any  interruption  of 
the  electrical  current  used  for  pumping.  Pumping 
equipment  was  crowded  into  shafts  and  headings  until 
there  was  barely  room  to  pass  men  and  materials  and  as 
much  as  200,000,000  gal.  per  month  were  pumped 
against  a  head  of  300  ft.  from  one  of  the  shafts  (see 
the  view  Fig.  1).  By  the  time  the  work  was  finished  a 
total  of  2,000  electrical  horsepower  and  1,500  hp.  in 
.steam  standby  equipment  had  been  installed  for  operat- 
ing the  pumps,  hoists  and  other  machinery  used  on  the 
job.    Despite  all  this  there  were  times  when  the  water 
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won,  temporarily,  and  headings  were  flooded  for  weeks 
at  a  time.  Final  success  may  be  ascribed  to  the  highest 
engineering  skill  supported  by  teamwork  among  the 
superintendents,  foremen  and  mechanics  on  the  job. 

The  following  notes  on  the  driving  of  Tunnel  No.  1 
are  confined  largely  to  methods  used  in  coping  with  the 
flow  of  water.  No  special  importance  attaches  to  the 
actual  tunnel  driving  methods  employed.  The  Caribou 
project  as  a  wliole  was  described  in  Engineering  News- 
Record  March  23,  1922,  p.  472. 

As  finally  completed  Tunnel  No.  1  is  practically  on 
the  original  location  and  conveys  Lake  Almanor 
reservoir  water  into  Butt  Creek,  from  which  the 
Caribou  plant  draws  its  supply.  The  tunnel  is  11,208 
ft.  long  and  has  a  finished  cross-sectional  area  of  46 
sq.ft.  and  a  capacity  of  900  sec.-ft.  The  driving  of  the 
lunnel  was  conduced  from  the  upper  and  lower  portals 
and  from  three  shafts  shown  on  the  accompanying 
diagram,  Fig.  2,  as  shafts  A,  B  and  C. 

The  tunnel  penetrates  the  divide  between  the  Feather 
River  and  Butt  Creek,  the  northern  portion  of  which 
was  once  a  great  valley  that  was  afterwards  filled  in  by 
successive  lava  flows,  coming  no  doubt  from  Mt.  Lassen. 
The  southern  portion  of  the  divide  is  of  shale,  highly 
stratified  and  in  many  places  badly  broken.  Both  the 
lava  and  the  shale  were  of  loose  texture,  sufficient  to 
make  excellent  water  courses,  this  being  proved  by  the 
quantity  of  water  continually  flowing  from  the  heading 
and  the  completed  drift. 

The  elevation  of  the  reservoir  averaged  about  4,450, 
whereas  the  water  table  in  the  divide  was  slightly 
higher  than  this,  showing  that  some  of  the  water  at 
least  came  from  the  mountains  above  the  lake  level. 

Shaft  B — The  sinking  of  the  shafts  as  far  as  the 
water  table  was  a  comparatively  simple  problem.  Shaft 
B  was  begun  in  the  early  fall  of  1919  and  reached  grade, 
300  ft.  below,  in  90  days.  The  usual  plan  of  providing 
two  chambers  in  the  shaft,  a  manway  and  a  working 
chamber,  was  successfully  carried  out. 

When  the  water  table  was  reached,  173  ft.  below  the 
collar  of  the  shaft,  sinking  pumps  operated  by  com- 
pressed air  were  installed  in  the  manway.  The  unre- 
liability of  the  electric  current  supply  soon  compelled  the 
construction  of  an  auxiliary  steam  plant,  which  was 
kept  in  reserve  so  that  the  pumps  could  be  quickly 
changed  from  air  to  steam. 

When  grade  was  reached,  the  quantity  of  water  had 
increased  to  a  point  where  it  became  necessaiy  to  con- 
struct an  underground  pumping  station  with  duplicate 
steam  and  electrically  operated  centrifugal  pumps;  also 
a  booster  station  located  in  the  shaft  above  the  water 
table.  To  facilitate  unwatering  the  shaft  a  rod-con- 
nected pump  with  the  motor  located  at  the  booster  sta- 
tion and  the  pump  within  suction  distance  of  the  sump, 
was  installed.  In  addition  to  this,  a  special  motor-oper- 
ated sinking  pump  of  3,500  gal.  per  min.  capacity  was  in- 
stalled in  the  shaft  for  emergency  unwatering.     With 
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the  completion  of  the  tunnel  pumping  station,  the  equip- 
ment could  handle  7,000  gal.  per  minute. 

As  the  tunnel  excavation  progressed  down  grade, 
pumping  stations  with  motor-operated,  centrifugal 
pumps  were  installed.  These  tunnel  pumps  discharged 
their  water  into  a  16-in.  wood  stave  pipe  which  emptied 
into  the  shaft  sump,  there  to  be  pumped  to  the  surface 
by  the  shaft  station.  In  ca.se  of  failure  of  the  electric 
power,  the  heading  would  be  abandoned,  but  the  water 
would  be  kept  down  by  the  steam  auxiliaries. 

The  ground  water  entered  the  tunnel  chiefly  from  the 
west  side,  but  as  a  rule  the  face  and  the  entire  tunnel 
for  some  distance  back  was  a  scene  resembling  a  huge 
shower  bath.  This  condition  made  progress  exceedingly 
slow  at  times,  though  occasionally  a  dry  face  would 
appear,  when  excellent  progress,  as  high  as  26  ft.  per 
day,  would  be  made.     This,  however,  was  an  unusual 
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decided  to  di-ive  a  pilot  tunnel  with  square  sets,  and  this 
small  tunnel  was  finally  completed. 

While  the  south  heading  of  the  pilot  tunnel  was  pro- 
ceeding from  Shaft  C,  the  wet  sand  was  encountered 
from  the  south  portal  driving  north.  A  pilot  tunnel  was 
then  resorted  to  in  this  latter  drift  and  the  junction  of 
the  two  headings  drained  Shaft  C  through  to  the  south 
portal,  a  distance  of  3,888  ft.  On  account  of  the  700  ft. 
of  wet  sand,  however,  it  was  decided  to  continue  pump- 
ing the  drainage  water  up  Shaft  C  until  the  sand  section 
could  be  lined.  Timber  crews  were  started  at  each  end 
of  the  sand  portion  to  enlarge  the  tunnel  to  the  proper 
size.  It  was  proposed  to  line  the  sand  portion  with  a 
reinforced  ring  of  concrete  with  cutoff  walls  at  each  end 
of  the  sand  section.  As  soon  as  the  timber  work  was 
completed,  the  concrete  invert  was  placed  and  the  drain- 
age water  collected  at  Shaft  C  was  then  allowed  to  run 
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FIG.  2.     C.\PaBOU  TUNNEL  NO.  1,  PROFILE  AND  SECTIONS 


condition.  Keeping  miners  at  work  under  the  condi- 
tions noted  was  something  of  a  task  in  itself.  The 
character  of  rock  encountered  in  the  portions  of  the 
tunnel  worked  from  Shaft  B  was  chiefly  broken  lava, 
with  occasionally  layers  of  lava  dust  and  boulders. 

Shaft  C — The  sinking  of  Shaft  C  was  begun  in 
November,  1919  and  continued  without  interruption 
until  the  water  table  was  reached,  when  sinking  pumps 
similar  to  those  used  in  Shaft  B  were  installed.  This 
shaft  soon  developed  considerably  more  water  than  the 
other,  and  the  difficulties  were  increased  by  striking  a 
stratum  of  fine  lava  resembling  quicksand.  From  this 
point  on  progress  was  exceedingly  slow.  Grade  was 
eventually  reached  at  a  depth  of  400  ft.  and  the  shaft 
turned  to  the  tunnel.  A  tunnel  pumping  station  was 
then  installed  with  electrically -operated  centrifugal 
pumps  and  an  auxiliary  set  of  steam  pumps. 

The  tunnel  to  the  south  of  the  shaft  was  in  this  wet 
sand,  and  breastboarding  was  necessary  for  a  distance 
of  nearly  700  ft.  To  hold  the  timber  sets  in  place 
heavy  sills  were  worked  down  into  the  sand  until  a  bear- 
ing was  reached,  but  even  these  sills  occasionally  settled, 
due  to  loosening  of  sand  caused  by  water  rising  through 
it,  and  the  set  had  to  be  raised,  under  much  difficulty. 
The  timber  sets  showed  so  much  movement  chat  it  was 


to  the  south  portal.  About  4,000  gal.  of  water  per 
minute  was  thus  disposed  of  through  the  south  portal 
without  pumping,  and  the  pumping  machinery  at  Shaft 
C  was  dismantled. 

The  noi'th  heading  from  this  shaft  did  not  present 
any  unusual  problems  except  the  wet  ground.  The 
water  drained  away  from  this  heading  and  mining  con- 
ditions were  somewhat  better  on  this  account.  The 
heading  practically  throughout  the  entire  period  of 
excavation  was  covered  with  small  streams  of  water, 
making  the  working  conditions  disagreeable  and  the 
progress  slow,  though  the  rock  work  itself  was  not 
especially  difficult. 

Shaft  A  —  The  unusually  wet  conditions  found  in 
Shafts  B  and  C  soon  convinced  the  engineers  that  the 
project  could  not  be  completed  on  time  without  the  use 
of  a  third  shaft  near  the  upstream  end  of  the  tunnel. 
Work  at  the  north  portal  of  the  tunnel  showed  that  no 
different  condition  than  those  encountered  north  of  the 
Shaft  B  could  be  expected  throughout  the  north  half- 
mile  of  bore.  Shaft  A  was  therefore  decided  upon,  and 
work  was  started  in  the  winter  of  1919-20.  This  shaft 
was  200  ft.  deep  and  was  entirely  in  lava  rock,  and 
below  the  water  table  was  alive  with  springs,  compelling 
the  same  methods  of  unwatering  as  in  the  other  two 
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.shafts,  with  a  similar  tunnel  pumping  station  at  the 
bottom.  When  the  heading  between  Shafts  A  and  B  had 
broken  through,  the  problems  of  pumping  were  simpli- 
fied somewhat;  but  an  important  advantage  was  that 
the  pumping  stations  of  both  shafts  were  available  in 
case  of  tunnel  flooding. 

South  Portal— The  south  portal  heading  was  largely 
in  broken  slate,  the  water  in  which  was  more  or  less 
in  large  veins.  Water  troubles  in  this  portion  of  the 
tunnel  were  therefore  intermittent,  but  in  general  the 
ground  was  wet  for  the  entire  distance.  The  slate 
varied  from  large  blocks  where  the  heading  work  was 
comparatively  simple  to  broken  slate  the  size  of  a  pea. 
This  latter  ground  possessed  the  peculiar  conditions  of 
weathering  swiftly,  and   under  the  action  of  running 


FIG.  3.     CLOSK  QUARTERS  l.N  SHAl  1    i  !  .u  IXG  STATION 

water  was  quickly  softened.  Ground  of  this  nature 
compelled  tight  breastboarding,  and  progress  through 
it  was  exceedingly  slow.  At  Sta.  85  +  57,  the  wet  lava 
sand  was  encountered  and  the  pilot-tunnel  method 
already  referred  to  was  adopted  in  driving  from  this 
point  northward. 

There  were  no  pumping  problems  in  connection  with 
the  excavation  of  this  portion  of  the  tunnel,  as  the 
water  ran  away  from  the  heading  and  out  of  the  south 
portal.  About  4,000  gal.  per  min.  was  the  maximum 
stream  flowing  from  this  part  of  the  tunnel. 

North  Portal — The  sill  of  the  tunnel  intake  was  only 
50  ft.  below  the  high-water  level  of  Lake  Almanor,  and 
a  slope  adit  was  therefore  driven  to  meet  tunnel  grade. 
Some  of  the  wettest  ground  in  the  entire  tunnel  was 
encountered  at  this  point,  below  the  lake  level,  and  on 
account  of  the  hazards  involved  it  was  decided  to  con- 
struct only  a  portion  of  that  part  of  the  tunnel  between 
the  intake  and  Shaft  A  but  to  construct  immediately 
the  intake  and  install  the  Coffin  gate  as  a  protection  to 
the  balance  of  the  tunnel.  In  addition  to  the  protection 
of  the  gate,  it  was  decided  to  leave  a  70-ft.  plug  of  rock 
between  the  Shaft  A  North  heading  and  the  intake,  to  be 
removed  only  when  the  rest  of  the  tunnel  was  com- 
pleted. The  rock  plug  was  located  about  400  ft.  south  of 
the  gate,  and  was  the  last  portion  of  the  tunnel  to  be 
driven. 

Lining — Except  in  the  wet-sand  section  at  Shaft  C, 
the  south  portal,  and  the  portion  of  the  tunnel  imme- 
diately south  of  the  intake,  a  standard  lining  (A  in 
Fig.  2)  was  used.    The  floor  of  the  tunnel  was  covered 


with  a  9-in.  slab  of  reinforced  concrete,  and  at  intervals 
of  100  ft.  a  concrete  barrier  4  ft.  wide  was  placed,  to 
prevent  a  flow  of  water  outside  the  tunnel  lining.  The.se 
barriers  were  poured  against  solid  rock  and  were  care- 
fully grouted.  The  sides  and  roof  of  the  standard  sec- 
lion  were  covered  with  3-in.  surfaced  planking  carefull\ 
fitted  and  heavily  spiked.  The  timber  lining  was  put 
on  after  the  concrete  floor  slab  was  in  place. 

To  place  the  floor  slab,  a  section  of  tunnel  from  200 
to  400  ft.  long  was  dammed  off  by  means  of  sack  dams 
about  2  ft.  high,  a  centrifugal  pump  installed  at  the 
upstream  end,  and  the  drainage  water  pumped  over  the 
section  through  a  wood  stave  pipe.  The  floor  was  then 
trimmed  to  grade,  with  a  12  x  12-in.  ditch  in  the  center, 
in  which  was  laid  a  tile  drain  to  take  care  of  small 
springs  flowing  into  the  section.  After  the  reinforcing 
steel  was  hung  in  place,  concreting  was  started  at  the 
downstream  end  of  the  section,  the  advancing  concrete 
forcing  the  water  through  the  tile  drain  in  the  com- 
pleted floor.  The  floor  was  allowed  to  set  several  days 
before  the  upstream  dam  was  broken  and  water  per- 
mitted to  flow  over  it.  By  thus  taking  a  small  section 
at  a  time,  the  work  of  concreting  progressed  rapidly,  as 


liil.   4.     PILOT  TUNNEL  THROUGH  WET-SAND  .-.t-v  1H..\ 
16-in.  wood-stave  pipe  carries  water  to  shaft  sump 

the  same  system  was  used  simultaneously  in  other  por- 
tions of  the  tunnel. 

Special  sections  and  types  of  lining  used  elsewhere  in 
the  tunnel  are  also  shown  in  Fig.  2. 

At  the  tunnel  outlet,  a  wooden  flume  built  on  pile 
bents  and  stringers,  and  terminating  in  an  apron  con- 
sisting of  a  reinforced  concrete  slab  on  a  hea\y  pile 
foundation,  was  used  to  break  the  force  of  the  water,  as 
it  left  the  tunnel  and  to  carry  the  water  clear  of  the 
tunnel  lining. 

Floiv  Regulation — In  order  to  control  the  flow  of 
water  through  the  tunnel,  a  7-ft.  Coffin  gate  was  placed 
at  the  intake,  and  a  roller  gate  at  the  lower  end  of  the 
tunnel.  The  Coffin  gate  is  to  be  used  to  shut  the  water 
from  the  tunnel  entirely  or  to  admit  a  full  flow.  The 
roller  gate  is  designed  to  let  through  a  partial  flow,  and 
at  the  same  time  to  keep  the  tunnel  under  pressure. 
Both  gates  are  electrically  operated  with  local  control. 

The  tunnel  was  placed  in  operation  July  22,  1921.  The 
entire  development  was  constructed  for  the  Great 
Western  Power  Co.  by  Stone  &  Webster,  Inc.  S.  L. 
Shuffleton  is  the  western  manager  of  the  company,  and 
the  writer  was  engineer-superintendent  in  direct  charge 
of  the  work. 
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Data  on  Compressed-Air  Sickness 

New  ConeJusions  Reached  and  Existing 

Beliefs  Strengthened  in  Bureau 

of  Mines  Report 

BRINGING  together  the  experience  A-ith  compressed- 
air  sickness  obtained  in  the  work  of  driving  the 
Public  Service  Commission's  rapid  transit  tunnels  under 
the  East  River  at  New  York  within  the  past  half  dozen 
years,  Dr.  Edward  Levy,  in  a  report  just  issued  {Tec'n- 
nical  Paper  285,  Bureau  of  Mines)  presents  a  number 
of  conclusions  differing  from  those  previously  accepted, 
or  confirming  prior  views  with  better  evidence.  The 
total  number  of  decompressions  for  these  tunnels  was 
1,361,401,  in  which  occurred  680  cases  of  compressed- 
air  sickness.  Data  from  the  driving  of  the  Pennsyl- 
vania East  River  tunnels,  with  557,000  decompressions 
and  3,692  cases  of  sickness,  are  also  taken  into  account 
after  a  report  published  by  Dr.  F.  L.  Keays  in   1909. 

Physical  perfection  in  the  worker  is  concluded  to  be 
less  important  than  was  formerly  believed,  on  the  basis 
of  experience  with  mediocre  workers  during  the  war; 
the  essentials  are  normal  lungs,  normal  kidneys,  and  a 
good  heart,  and  in  older  men  a  blood  pressure  not  too 
high.  Data  on  the  influence  of  age  are  uncertain,  but  87 
men  knowm  to  be  over  fifty  years  old  developed  only 
three  cases  of  sickness,  indicating  that  "in  selected  men 
advanced  age  may  not  be  such  an  important  factor  as 
many  writers  insist."  Obesity  is  not  found  to  be  an 
important  factor;  Dr.  Levy  says  that  "Men  with  a 
moderately-increased  amount  of  adipose  tissue  are  not 
more  susceptible  to  compressed-air  illness  than  is  the 
'  average  individual,"  and  in  consequence  "he  is  less  in- 
clined than  are  some  others,  to  enforce  strictly  a  rule 
that  no  man  with  a  tendency  to  fatness  be  employed." 
Th«>  outside  temperatui-e  does  not  appear  to  be  a  factor 
in  the  incidence  of  compressed-air  sickness,  nor  wa.<! 
humidity  found  to  have  any  distinct  effect. 

As  to  the  effect  of  pressure,  it  is  noted  that  all  of  this 
work  proceeded  under  the  New  York  State  law,  which 
limits  the  working  hours  to  eight  (in  two  periods)  for 
pressures  up  to  22  lb.,  two  3-hr.  periods  with  a  rest 
interval  of  3  hr.  for  pressures  from  22  to  29  lb.  inclu- 
sive, two  2-hr.  periods  with  a  rest  interval  of  2  hr.  for 
pressures  from  30  to  34  lb.  inclusive,  two  15-hr.  periods 
with  a  3-hr.  rest  interval  for  pressures  from  25  to  39  lb. 
inclusive,  two  1-hr.  periods  with  a  rest  interval  of  4  hr. 
for  pressures  from  40  to  44  lb.  inclusive,  and  two  ;]-hr. 
periods  with  a  rest  interval  of  5  hr.  for  pressures  from 
45  to  50  lb.  inclusive.  The  number  of  decompressions 
and  the  number  of  cases  of  sickness  are  given  by  Dr. 
Levy  for  working  pressures  varying  by  pounds.  Re- 
ducing his  figures  to  number  of  cases  of  sickness  per 
100,000  decompressions,  and  smoothing  out  the  indi- 
vidual figures  somewhat,  the  upper  curve  of  the  dia- 
gram herewith  is  obtained.  The  marked  falling  off  in 
number  of  cases  from  29  to  30  lb.,  due  to  the  decrease 
in  working  hours  from  3  to  2  hr.,  indicates  that  the 
time  spent  continuously  under  air  pressure  is  an  impor- 
tant factor.  Further  reducing  the  figures,  therefore, 
to  a  basis  of  one  hour's  work,  the  lower  curve  of  the 
diagram  results.  The  sharp  rise  of  the  curves  with 
pressure,  and  the  abrupt  decrease  as  the  workmg  time 
is  decreased,  still  appear  unmistakably. 

Dr.  Levy<  agrees  with  earlier  investigators  that  the 


saturation  of  the  tissues  of  the  body  with  nitrogen  is 
the  cause  of  the  compressed-air  sickness.  Carbon 
dioxide  was  not  found  to  have  any  effect,  within  the 
close  limits  of  control  maintained  on  the  Public  Service 
Commission  work,  where  the  partial  pressure  of  carbon 
dioxide  reached  1  per  cent  only  on  two  or  three  occa- 
sions. The  symptoms  in  92  per  cent  of  the  cases  were 
localized  pain  in  the  body  (chiefly  pain  in  the  joints), 
vertigo  in  63  per  cent,  and  affections  of  the  central 
nervous  system  (numbness,  paralysis,  etc.)  in  1.6  per 
cent.  Two  deaths  occurred,  from  choking  and  collapse 
respectively.  These  distribution  percentages  agree  very 
closely  with  corresponding  ones  for  the  Pennsylvania 
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tunnel  work.  The  disease  showed  itself  within  the  first 
hour  after  decompression  in  64  per  cent  of  the  cases 
(86%  on  Pennsylvania  work),  and  no  case  developed 
after  18  hr.  (23  hr.). 

Treatment  of  compressed-air  sickness,  according  to 
Dr.  Levy,  is  most  effectively  conducted  by  providing 
medical  air  locks  and  arranging  to  have  all  the  workers 
who  may  be  taken  sick,  whether  on  or  off  duty,  brought 
to  the  medical  lock  for  recompression.  He  advises  ample 
time  of  recompression,  particularly  in  the  moi-e  severe 
cases.  Among  his  other  suggestions  are  that  decom- 
pression by  the  stage  method  should  be  based  on  an 
initial  drop  of  pressure  to  not  less  than  half  the  gage 
pressure  (instead  of  half  the  ab.solute  pressure),  that 
chilling  due  to  the  cooling  in  decompression  be  avoided, 
that  changing  of  men  from  one  shift  to  another  be 
avoided  as  tending  to  disturb  living  conditions  and 
likely  to  induce  anemia,  and  that  the  limits  of  working 
hours  based  on  pressure  be  changed  by  lowering  the 
upper  limit  of  each  class,  so  that,  for  example,  the  length 
of  working  period  for  pressures  of  29  lb.  and  34  lb. 
would  be  reduced,  to  eliminate  the  high  peaks  of  the 
diagram  curves. 
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Special  Formwork  Required  in 
Setting  Wharf  Piers 

Concrete  Poured  by  Tremie  Into  Form  Boxes  Made 

of  Timber  and"  Steel  Sheetpiling  According 

to  Profile  ot  Foundation  Rock 

By  S.  Kent 

Engineer.  P.  J.   Carlin  Construction  Co..  New  York  City 

SOME  rather  unusual  features  were  included  in  the 
construction  of  a  concrete  wharf  recently  completed 
as  part  of  the  installation  of  the  new  steam  power 
plant  of  the  United  Electric  Lijrht  &  Power  Co.  at 
134th  St.  and  East  River,  New  York  City.  The  sequence 
of  operations  in  the  construction  of  the  entire  plant, 
the  limited  space  for  the  storage  of  concreting  materials, 
and  the  general  congestion  both  on  land  and  in  the  river 
made  the  construction  of  the  wharf  piers  quite  aifficult. 
General  Dimensions — The  concrete  wharf  is  about  475 
ft.  in  length  and  varies  in  width  from  70  ft.  at  the 
north  end  to.  24  ft.  at  the  south  end.  The  foundations 
for  this  wharf  consist  of  walls  reinforced  with  steel 
cages  at  the  ends  to  carry  heavy  concentrated  super- 
imposed loads  of  the  steel-frame  .super.structure.  These 
walls  were  built  on  rock  at  a  grade  varying  from  -17  ft. 
5  in.  on  the  inshore  end  to  -35  ft.  at  the  outshore  end 
(zero  being  the  mean  low  water  at  the  nearest  gage 
station).  The  walls  serving  as  support  piers  to  the  con- 
crete wharf  were  placed  perpendicular  to  the  bulkhead 
line  and  therefore  somewhat  oblique  to  the  face  of  a 
sea  wall  (see  Engineering  Neivs-Record  May  26,  1921, 
p.  896)  which  carried  the  loads  imposed  by  the  river  wall 
of  the  main  steam  power-plant  superstructure.  The 
wharf  pierst  were  generally  6  ft.  wide  by  31  ft.  long. 

Inspection  of  the  river  bottom  revealed  that  for  a 
distance  of  about  16  ft.  on  the  inshore  end  the  rock 
bottom  was  fairly  level  at  -17.5  and  for  the  balance  of 
the  pier  length  the  rock  dipped  shai-ply  to  -35,  at  which 
grade  the  rock  at  the  end  of  the  wall  was  blasted  to 
give  a  level  seat,  about  6  ft.  square. 

Form  Details — A  wooden  form  built  in  panels  was 
therefore  decided  on  for  the  inshore  16  ft.  of  wall  and 
steel  sheetpiling  for  the  balance  of  the  long  sides  and 
a  wooden  panel  for  the  deep  end.  The  three  wooden 
panels  on  the  inshore  end  were  bolted  together  and  to 
the  open  endte  of  this  box  form  were  bolted  half  pieces 
of  steel  sheathing.  This  box  was  securely  braced  and 
.stiffened  with  steel  I-beams  or  channels  which  also 
served  to  sink  the  box. 

The  overall  height  of  the  box  was  28  ft.  as  the 
top  of  the  wall  was  approximately  at  an  elevation  of 
-flO.  The  boxes  were  built  on  a  lighter  and  set  in 
position  by  it  and  were  securely  braced  to  the  sea  wall 
and  to  the  walls  previously  poured.  After  the  boxes 
were  satisfactorily  placed  wales,  consisting  of  I-beams 
or  channels  built  as  shown  in  the  accompanying  view, 
were  fastened  to  the  box  by  l}-in.  tie  rods  and  sup- 
ported at  the  outshore  end  by  I-beams  set  on  rock  bot- 
tom. The  ends  of  these  wales  above  low  water  were 
guyed  by  cable  to  the  sea  wall  or  were  braced  to  the 
walls  previously  concreted.  After  the  wales  were  set 
at  low  and  high  water,  sheetpiling  was  driven  (locking 
at  the  ends  of  the  open  boxes  with  half-pieces  of  sheath- 
ing bolted  to  the  box  form)  out  to  the  outshore  end 
of  the  wall  on  both  sides. 

A  wooden  panel  with  pieces  of  sheetpiling  bolted  flat 


on  the  ends  was  then  lowered  locking  into  both  end 
pieces  of  sheathing,  thereby  making  a  complete  inclosure. 
The  box  form  was  bolted  securely  at  the  corners  and 
rodded  across.  At  two  points  below  low  water  l4-in. 
round  tie  rods  were  installed,  to  which  wales, .consist- 
ing of  pairs  of  I-beams,  were  attached  by  divers.  The 
wales  were  so  built  up  that  the  sheathing  was  tight 
against  the  wales  and  lined  up  with  the  wood  form. 
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The  two  ends  were  rodded  across  as  shown  on  the  plan 
with  1  !-in.  rods  to  take  up  the  pressure  on  both  ends. 

The  wooden  forms  did  not  fit  tightly  against  the 
rock  foundations  so  it  was  necessary  to  patch  on  the 
inside  with  2-in.  planking  set  vertically.  The  entire 
outside  of  the  box  was  bagged  up  with  burlap  bags 
filled  with  gravel  to  prevent  leakage  at  the  bottom. 

Concreting  Operations — To  concrete  the  wharf  foun- 
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dation  walls  with  the  tremie,  work  was  laid  out  so 
that  a  mixing  plant  set  at  Station  1,  as  shown  on  the 
accompanying  plan,  would  take  care  of  about  one-third 
of  the  work.  It  was  then  shifted  to  Station  2  to  cover 
the  second  third  of  the  work.  The  third  or  southerly 
portion  of  the  pier  concreting  was  handled  from  a  sta- 
tionary plant. 

The  plant  at  Stations  1  and  2  consisted  of  an  80-ft. 
wooden  tower  guyed  to  the  steel  superstructure,  a  1-yd. 
mixer,  a  25-yd.  bin  supported  on  timber  bents  set  down 
on  rocks,  and  a  hoisting  engine  set  on  the  sea  wall.  To 
support  the  tremie  a  wooden  boom  was  set  on  various 
steel  columns  and  was  attached  to  the  base  of  the  columns 
with  a  Chicago  boom  fitting.  During  concreting  the 
tremie  was  operated  from  an  engine  in  the  same  manner 
as  from  the  traveler  plant,  described  in  the  article 
referred  to  above. 

Handlinff  Materials — The  concrete  was  of  a  1:2:4 
mix.  Aggregate  was  handled  from  scows  kept  alongside 
by  a  derrick  on  the  lighter  into  the  bin.  Cement  was 
carried  off  the  barges  and  deposited  in  piles  near  the 
mixer  and  carried  up  to  the  working  platform  when 
needed.  Concreting  of  walls  was  done  in  three  stages : 
First,  pouring  concrete  to  the  level  of  the  highest  point 
on  the  rock  bottom;  second,  pouring  up  to  low-water 
line,  and,  third,  topping  on  the  walls.  Reinforcement 
was  assembled  on  shore  and  lowered  by  the  lighter 
immedately  before  any  concrete  was  placed. 

Before  any  formwork  was  put  in  place  the  entire 
site  was  cleaned  of  boulders  and  loose  material  to  hard 
rock,  so  that  all  work  necessary  after  the  forms  were 
in  place  was  little  more  than  to  clean  the  bottom  with  an 
8-in.  material  pump  and  patch  up  around  the  bottom. 

The  wharf  deck  consists  of  a  steel  framework  sup- 
porting concrete  slabs  8  in.  thick,  reinforced  with  wire 
mesh.  The  centering  was  similar  in  construction  to  that 
for  concrete  floors  on  a  steel  beam-and-girder  construc- 
tion. The  beams  at  the  ends  of  the  walls  were  tied  to- 
gether to  afford  a  rigid  lateral  tie  for  the  6-ft.  walls. 

The  stripping  of  the  walls  was  very  simple.  The 
panels  were  loosened  up  by  removing  the  nipples  and 
the  sheathing  was  then  removed,  starting  with  the 
pieces  next  to  the  side  panels. 

The  construction  of  this  wharf  and  the  piers  was 
done  by  the  P.  J.  Carlin  Construction  Co.,  New  York 
City.  E.  A.  Herrick  was  general  superintendent  and 
the  writer  engineer  for  the  contractor  on  the  job. 

New  Geographic  Positions  in  Rocky  Mountains 

Geographic  positions  and  elevations  of  triangulation 
stations  on  the  newly  surveyed  Utah-Washington  arc  of 
precise  triangulation  are  published  in  Special  Publica- 
tion 74  of  the  U.  S.  Coast  &  Geodetic  Survey,  just  issued. 
The  arc  extends  from  near  Ogden,  Utah,  through  south- 
ern Idaho  to  the  Columbia  River  at  Umatilla,  and  thence 
down  the  Columbia  to  near  Portland.  Oregon.  The  ex- 
tremities of  the  arc  were  tied  into  adjusted  triangula- 
tion, which  was  not  changed  in  position  by  the  adjust- 
ment. In  addition  to  giving  the  data  on  the  stations, 
including  descriptions  of  the  stations,  the  publication 
sketches  the  methods  and  costs  of  the  entire  ti-iangula- 
tion,  and  deals  with  the  magnitude  of  the  discrepancies 
distributed  by  the  adjustment.  It  gives  also  an  ex- 
planation of  the  North  American  datum  and  a  brief 
statement  of  the  advantages  derived  from  using  points 
on  that  datum  for  the  control  of  local  surveys.  Methods 
for  using  such  points  are  suggested. 


The  Record-Breaking  Rainfall  and  Flood 
at  Fort  Worth,  April,  1922 

THE  unprecedented  electrical  storm,  rainfall  and 
flood  at  Fort  Worth,  Tex.,  of  April  24-25,  with  its 
8.81  in.  of  precipitation  in  24  hours  (actually  in  14  hr. 
22  min.)  and  its  river  flood  height  of  39.1  ft.,  or  0.1  ft. 
above  any  previous  record  (see  Engineering  News- 
Record,  May  4,  p.  749,  for  news  report)  is  the  subject 
of  an  article  in  the  April  Monthly  Weather  Review  by 
D.  S.  Landis,  local  meteorologist  of  the  United  States 
Weather  Bureau. 

Rain  began  falling  at  9:06  p.m.,  April  24.  From 
10:19  p.m.  to  7  a.m.  the  next  day  (8  hr.  41  min.)  the 
total  precipitation  was  7.5  in.  The  maximum  fall  in 
inches  for  various  short  periods  were:  15  min.,  1.02; 
30  min.,  1.74;  1  hr.  (12  to  1  midnight),  2.5;  2  hr., 
4.07.  The  accumulated  depths  for  successive  periods 
are  shown  in  the  accompanying  table. 

ACCUMULATED  RAINFALL  AT  FORTH  WORTH,  APRIL  24-25,    1922 
First  line,  time  in  minutes:  second  line,  corresponding  rainfall  in  inches. 
5       10        15        20       25       30       35       40       45       50       60       80      100     120 

0.06  0.14     0.31   0  54  0.70  0.75  0.89    1.28    1.63    1.89  2.43   3.07   3.62  4.07 

The  drainage  area  of  the  Trinity  River  above  Fort 
Worth  is  2,300  sq.mi.  Reports  from  two  points  in  the 
upper  part  of  the  area  "warrant  the  belief  that  the 
torrential  rains  covered  the  whole  drainage  area." 

Previous  Heavy  Raiyifalls  at  Fori  Worth — On  Sept 
20-21,  1900,  7.44  in.  of  rain  fell  within  24  hours,  causing 
an  estimated  flood  depth  of  38  ft.  On  May  24-25,  1908, 
there  was  a  precipitation  of  6.99  in.  within  15  hr.  and 
13  min.,  resulting  in  a  flood  stage  of  39  ft.,  "estimated 
from  ripple  marks  on  bridge."  In  both  these  cases  the 
rise  of  water  was  slow  and  but  little  destruction 
resulted. 

Effects  of  April,  1922,  Flood— Mr.  Landis  describe.s 
the  latest  flood  and  its  results  as  follows  (except  for 
slight  condensation) : 

The  floods  were  of  little  moment  to  property  or  life,  but 
had  other  factors  not  found  in  former  floods.  The  river 
proper  at  the  Government  river-gage  is  98  ft.  wide  in  chan- 
nel. Back  100  ft.  from  the  channel  a  10-ft.  high  levee  was 
thrown  up  and  grassed  over.  This  levee  gave  a  channel 
practically  298  ft.  wide,  and  30  ft.  to  river-bed  level,  sup- 
posedly allowing  sufficient  channel  for  any  flood  waters 
likely  to  occur.  The  test  came  the  morning  of  the  25th. 
At  7  a.m.  the  river-gage  showed  33.5  ft.,  being  3.5  ft.  above 
flood  stage  with  water  running  over  the  levee.  No  one 
knows  how  long  the  levee  had  been  overtopped  for  the  rain- 
storm had  been  so  intense  and  the  electrical  storm  so  terrific 
that  apparently  no  one  had  ventured  out  to  note  conditions. 

The  residential  lowland  district  was  under  water  before 
any  one  knew  it,  house  pets  giving  first  alarm  by  cries  and 
scrambling  for  places  of  safety.  People  stepping  out  of  bed 
found  water  ankle  deep,  and  more,  already  in  their  homes, 
and  the  flood  soon  became  waist  deep.  Ceilings  were  opened 
and  refuge  taken  in  lofts,  and  daylight  found  many  people, 
marooned  on  housetops  awaiting  rescue. 

By  7:  30  a.m.  a  crevasse  was  made  in  the  levee  some  dis- 
tance above  the  residential  district,  and  the  flood  filled  in 
rapidly,  water  running  into  residence  windows  by  10  a.m., 
and  reaching  the  eaves  of  many  homes  by  2  p.m.,  when  the 
flood  crest  stood  highest  of  record  at  this  station,  39.1  ft. 

The  lowland  residential  district  embraces  about  4  sq.mi. 
About  1,500  inhabitants  were  subjected  to  overflow  waters. 
After  the  levee  broke  many  head  of  live  stock  drowned  in 
their  stalls,  at  hitching  posts,  in  wire  entanglements,  in 
hobbles  and  lariated,  while  many  other  animals  were  washed 
away. 
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Some  Data  on  the  Design  of  Steel  Coal  Bins 

Experience  Notes  on  Safe  Practice — Weight  and  Friction  Angle — Hopper  Bottoms — 
Plate  Thickness  and  Lining — Pressure  Calculations — Bending  Moments 


By  R.  Fleming 

American  Bridge  Co..  New  York   City 


PRACTICE  in  designing  steel  coal  bins  and  bunkers 
varies  considerably,  without  good  reason.  A  discus- 
sion of  the  commonly  available  data  and  usual  practices 
seems  desirable  as  a  help  in  clarifying  the  subject.  The 
principal  type  of  structure  concerned  is  the  ovei'head 
bin  or  bunker  for  the  boiler  room  of  a  power  house, 
which,  located  directly  over  the  firing  space,  delivers 
coal  direct  to  the  stokers  by  gravity  and  provides  for 
several  days'  storage. 

The  Paferson  Accident — Study  of  coal  bin  design 
received  an  impetus  from  the  failure  of  a  large  bin  at 
Paterson,  N.  J.,  twenty-five  years  ago.  A  thousand 
tons  of  coal  were  dumped  over  boilers  and  machinery, 
breaking  steam  pipes  and  for  a  short  time  stopping 
street  car  and  lighting  service.  Illustrations  of  the 
structure  that  gave  way,  together  with  a  spirited  and 
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FIG.  1.     CT-RVK  OF  SUSPENSION  BUNKKR  AND  EARLY 
SUSPENSION  DETAILS 


extended  discussion  on  bin  design,  may  be  found  in 
Engineering  News  of  Aug.  19  and  2fi,  Sept.  23,  Nov.  4 
and  Dec.  30,  1897.  An  important  lesson  taught  by  the 
failure,  not  yet  fully  learned,  is  that  bins  should  be 
designed  for  any  probable  or  possible  surcharge.  The 
builders  of  the  Paterson  bin  wrote  in  defense  of  their 
design  that  it  was  distinctly  stated  in  their  proposal 
that  the  coal  was  to  be  level  on  top  of  the  bin.  However, 
the  conveyor  was  placed  8  or  10  ft.  above  the  top.  A 
miners'  strike  was  impeding  and  in  order  to  accumulate 
coal  the  bin  was  surcharged  to  the  limit  of  its  capacity. 
This  was  the  natural  thing  to  do.  There  seems  every 
reason  that  in  calculating  stresses  for  any  bin  the 
greatest  load  that  can  be  placed  in  it  should  be  used. 

Weight  of  Coal — The  weight  of  coal  varies.  A  mon- 
ograph, "Weights  of  Various  Coals,"  by  S.  B.  Flagg, 
Technical  Paper  184  of  the  U.  S.  Bureau  of  Mine.s,  gives 
the  weight  per  cubic  foot  of  177  samples  as  determined 
by  shoveling  coal  loosely  into  boxes  measuring  2  ft. 
by  2  ft.  by  2  ft.  and  leveling  off  with  a  straight  edge. 
These  weights  justify  the  common  practice  of  assuming 
the  weight  of  bituminous  coal  at  50  lb.  and  of  anthracite 


at  56  lb.  per  cu.ft.  Coal  in  a  storage  pile  or  otherwise 
compacted  or  wet  may  weigh  considerably  moi-e. 

The  angle  of  repose,  or  rather  internal  friction,  is 
also  a  variable  quantity.  It  has  often  been  assumed 
at  30  deg.  for  anthracite  and  35  for  bituminous  coal. 

In  designing  bins  to  be  located  in  coal  breakers  and 
washeries  it  may  not  always  be  advisable  to  follow  the 
assumptions  mentioned  of  weight  and  angle  of  repose. 
Local  conditions  may  be  different 

Thus,  the  mechanical  engineer  of  a  coal  company  in 
Pennsylvania,  while  approving  the  assumption  of  50  lb. 
and  35  deg.  for  bituminous  coal  for  usual  practice,  noted 
a  number  of  varying  conditions.  When  finely  crushed 
coal,  either  bituminous  or  anthracite,  is  deposited  in 
bins  by  flushing  with  water  it  takes  a  very  flat  slope, 
anywhere  between  5  and  35  deg.  The  size  of  the  coal  and 
the  amount  of  water  used  in  flushing  aflFect  the  angle  of 
repose.  Large  coal  flushed  with  a  small  quantity  of 
v;ater  will  repose  on  an  almo.st  normal  angle,  say  27  deg., 
while  with  a  large  quantity  of  water  its  slope  will  de- 
crease to  20  to  23  deg.  Small-size  coal  such  as  rice  or 
barley  will  take  a  slope  of  10  to  20  deg.  even  when  only  a 
small  quantity  of  water  is  used  in  flushing  it  in. 
Weights  of  coal  also  are  variable,  according  to  this 
engineer;  anthracite  coal  absolutely  free  from  slate  or 
rock  would  weigh  54  to  5S  lb.  per  cu.ft..  but  with  much 
dirt  or  rock  the  weight  may  run  from  00  to  65  lb.,  and 
bituminous  coal  varies  similarly. 

Sufficiently  correct  assumptions  for  practical  use  in 
calculations  for  bins  in  boiler  rooms  are:  bituminous 
coal,  50  lb.  per  cu.ft.,  35  deg.  angle  of  repo.se;  anthracite 
coal,  56  lb.  per  cu.ft.,  30  deg.  angle  of  repose. 

Useful  Literature — There  is  not  much  literature 
available  to  the  practical  designer  on  the  subject  of  coal 
bin  design.  The  engineer  who  has  much  work  in  thia 
field  should  by  all  means  own  Ketchum's  "The  Design 
of  Walls,  Bins  and  Grain  Elevators,"  preferably  the 
latest  edition.  Cain's  valuable  "Earth  Pressure,  Re- 
taining Walls  and  Bins,"  has  a  chapter  on  bins — mostly 
coal  bins.  Hess  in  his  "Graphics  and  Structural  De- 
sign," devotes  a  chapter  to  bins.  An  article  "Some 
Formulas  and  Tables  for  Bin  Designing,"  by  R.  W. 
Dull,  Engineering  Neics,  Vol.  52,  July  21,  1904,  has 
been  widely  quoted. 

Suspension  Bu7ike7-s — The  most  common  types  of  coal 
bins  used  in  power  stations  are  the  suspension  bunker 
and  the  hopper  bin.  Shortly  after  the  failure  of  the 
Paterson  bin,  A.  S.  Berquist  designed  a  bin  for  the 
American  Coffee  Co.  of  Brooklyn  of  steel  plate  suspended 
from  two  side  girders;  he  patented  it  May  30,  1899. 
A  description  and  an  analytical  investigation  were  given 
by  Berquist  in  Engineering  News  of  July  27,  1899,  p.  54. 
The  shape  of  the  bunker  is  the  curve  of  equilibrium 
for  a  cord  suspended  from  two  fixed  points,  carrying 
a  load  decreasing  uniformly  from  a  maximum  at  the 
center  to  zero  at  the  points  of  suspension.  The  equa- 
tion of  the  curve  is 
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T  =  \/V'  +  H\    For  a  bunker  level  full,  C  =  5/4  iS- 
P  =^  5/4  Skv  y  =  5/8  Shv;  H  =  5,  12  I'w. 
in  which  fusing  Ketchum's  notation)  the  symbols  mean : 
I  =  one-half  the  span,  feet; 
S  :=  sag,  feet; 
H  =  horizontal    component    of    stress    in    plates, 

pounds  per  lineal  foot  of  bin; 
w  =  weight  of  bin  filling,  pounds  per  cubic  foot; 
T  =  maximum  tension  in  plates,  pounds  per  lineal 

foot  of  bin; 
V  =  reaction  of  bin,  pounds  per  lineal  foot; 
C  =^  capacity   of   bin,    cubic   feet   per   lineal    foot 
of  bin; 

x,y  ^  values  of  co-ordinates,  with  origin  at  lowest 
point  of  bin. 

It  is  observed  that  Cw  does  not  enter  into  the  equation 
of  the  curve  and  that  for  a  bunker  level  full  S  does  not 
enter  into  the  value  of  H.  The  curve  may  be  laid  out 
either  analytically  or  graphically.  Fig.  la  shows  the 
ordinates  in  terms  of  /  and  S.  If  the  bunker  is  sur- 
charged by  vertical  walls  the  curve  is  extended  until 
it  meets  the  plane  of  the  produced  surface  of  the  mate- 
rial; the  half  span  /  is  then  the  distance  from  the 
meeting  point  to  the  center  line  and  the  sag  S  is  the 
vertical  distance  from  top  of  wall  to  lowest  point  of 
bunker. 

It  is  common  practice  to  make  the  upper  portion  of 
the  curve  a  straight  line  and  the  lower  portion  the  arc 
of  a  circle  or  the  ares  of  three  circles.  For  a  bin 
which  is  nearly  an  equilateral  triangle  the  following 
figures  (Hess)  are  approximately  correct:  Area  of  the 
bin  section,  fill  level,  0.40L";  area  of  the  bin  section,  tri- 
angular surcharge,  0.57L-;  length  of  plate,  no  allowance 
for  laps,  19. 8L  (inches)  ;  force  in  plate  per  foot  of 
length  at  A  (Fig.  1),  0.601^  (pounds);  force  in  plate 
per  foot  of  length  at  C  (Fig.  1),0.Z0W  (pounds)  ;  where 
L  is  the  span  in  feet,  and  W  is  the  load  in  the  bin  for 
one  foot  of  its  length  (pounds). 

The  curve  as  determined  from  the  theoretical  equation 
is  not  strictly  correct  for  bins  partially  filled,  neither 
is  the  straight-line-and-arc  strictly  true  for  bins  fully 
loaded;  in  fact,  no  curve  is  true  for  all  conditions  of 
loading.  Howevei-,  anj^  deflection  due  to  bending  in  the 
sides  when  the  bin  is  not  loaded  as  assumed  is  ordi- 
narily not  sufficient  to  cause  trouble,  either  by  distortion 
or  by  increase  of  stress  in  the  plate. 

Suspended  bunkers  have  also  been  built  with  the  curve 
a  parabola,  the  ordinates  of  which  are  0.01,  0.04,  0.09, 
0.16,  0.25,  0.36,  0.49,  0.64,  0.81  instead  of  those  shown 
in  Fig.  1.  A  practically  parabolic  <;urve  was  used  in 
one  case,  where  the  curve  was  determined  by  suspending 
a  plate  from  two  trolleys  placed  on  a  crane  at  points 
corresponding  to  the  points  of  suspension  and  passing 
it  through  a  third  point  corresponding  to  the  lowest 
point  of  the  bunker.  From  the  suspended  plate  the 
drafting  room  obtained  data  needed  for  ordering  ma- 
terial and  making  working  drawings.  The  plates  were 
laid  out,  punched  and  shipped  flat  leaving  them  to  be 
bent  at  the  site  by  the  erector.  A  field  difficulty  arose 
from  the  fact  that  the  plates  with  holes  for  discharge 
gates  did  not  bend  to  the  same  curve  as  the  other  plates; 


these   holes    should   have   been    cut    in    the    field    after 
erection. 

For  several  suspension  bunkers  of  concrete  on  ferro 
inclave  the  narrow  supporting  plates  were  shipped  flat. 
At  the  site  they  were  made  to  assume  a  predetermined 
curve  by  pulling  them  transversely  with  wires  until 
tangent  to  wooden  strips  laid  longitudinally. 

Fig.  2  is  the  cross-section  of  a  suspension  bunker  .of 
decidedly  different  shape,  built  in  1915,  the  outline  of 
which  was  suggested  by  Berquist  a  short  time  before 
his  death.  Several  bunkers  have  since  been  built  with 
almost  identical  outlines.  It  is  observed  that  the  sup- 
porting girders  are  vertical,  thus  enabling  attachments 


FIG.  2.     LATER  TYPE  OF  SU.SPENSION  BUNKER 

to  be  easily  made  to  inner  flanges  of  columns.  The 
top  flange  latticed  to  a  vertical  channel  and  a  horizontal 
channel  made  part  of  the  bottom  flange  prevent  lateral 
distortion  between  columns.  It  is  also  observed  that  a 
greater  storage  capacity  is  obtained.  On  the  othe"- 
hand  with  the  original  form  of  bunker  the  curve  is  c  ; 
nearly  a  straight  line  in  its  upper  part  that  it  can  be 
made  the  web  of  a  plate  girder.  The  depth  AB,  Fig.  1 
may  be  from  J  to  i  the  distance  between  end  supports 
depending  somewhat  upon  the  depth  of  the  bunker. 
Two  plates  7  to  12  in.  wide  serve  for  both  tension  flange 
and  splice  to  attach  the  suspended  plate. 

The  saving  in  steel  by  taking  advantages  of  the 
tensile  strength  of  the  plates  and  thus  avoiding  support- 
ing beams  is  considerable.  Six  Berquist  bunkers  rang- 
ing from  350  to  1,000  tons  capacity,  shipped,  including 
supports,  from  128  to  234  lb.  per  ton  (2,000  lb.)  of 
capacity,  the  average  being  204  lb.  These  bins  were 
designed  in  competition,  and  in  some  of  them  the  thick- 
ness of  plate  could  well  have  been  increased.  A  weight 
of  one-ninth  of  the  contained  coal  for  bin  including 
supports  and  one-twelfth  not  including  supports  is 
usually  a  safe  assumption  (Kent  gives  these  ratios  in 
his    "Mechanical    Engineers'    Pocket    Book").     If    the 
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bunkers  mentioned  had  been  of  rectangular  cross-section 
with  hopper  bottoms  their  weight  would  have  been  in- 
creased not  less  than  50  per  cent.  But  the  weights  of 
bunkers  and  bins  are  dependent  upon  so  mar.y  variables 
that  no  formula  applicable  to  all  cases  can  be  given. 

Suspension  bunkers  are  not  seif-emptying.  For  this 
reason  some  prefer  bins  of  the  hopper  bottom  tj-pe. 
concrete  lining  in  Berquist  bunkers  may  sometimes 
crack  owing  to  the  "breathing"  of  the  bin  from  varying 


of  repose  at  27  deg.  The  total  pressure  for  depth  d  is 
9.78  (F  when  the  top  surface  is  horizontal  and  of  indef- 
inite horizontal  extent  and  14.22  d'  when  the  top  surface 
is  sloping  at  the  angle  of  repose.  These  equations  are 
derived  from  Trautwine's  method  for  retaining  walls. 
For  bins  of  dimensions  given  in  Table  I  the  Trautwine 
method  is  needlessly  severe. 

Liquid-Pressure  Calculation — Paaswell  in  his  "Retain- 
ing Walls"  mentions  the  method  of  using  an  equivalent 


T.\BLEI.    CO.\L  PRESSURES 
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10 
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14 

1,260 
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264 
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16 
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20 
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257 

3,180 
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22 

3  1 10 
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3,730 
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4.710 

356 
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5,190 
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24 

3.710 

309 

4,360 
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5.440 
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26 

4  360 

335 

4,980 
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5.840               376 

6.210 

396 
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6.860 

438 

28 

5,040 

360 

5,620 

325 

6.130               368 

6,600               394 

7,020 

416 
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7.750 
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30 

5,790 
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6,280 

335 

6.880               386 

7,400               411 

7,870 

435 

8,300          461 

8,690 

480 

loads,  but  this  has  not  been  enough  to  prove  a  serious 
objection  to  their  continuea  use. 

The  minimum  thickness  of  plates  for  suspension  coal 
bunkers  should  be  J  in.,  and  for  large  sizes  pi-eferably 
ft  in. 

Hopper-Bottom  Bins — Coal  bins  of  the  hopper  type 
may  be  divided  into  two  classes — those  in  which  the 
plane  of  rupture  cuts  the  top  surface  of  the  material 
within  the  bin  and  those  in  which  the  plane  of  rupture 
cuts  the  side  of  the  bin.    The  second  class,  though  com- 


TABLE  IL     COAL  PRESSURES 

Horizontal  pressure  on  vertical  wall  1  ft.  long,  in  lb.,  for  coal  weighing    50  lb 
per   cu.ft. 
•Slope  of  Surface  and      Total  Pressure  for      Total  Pressure  fcir 
Depth  in  Feet       Angle  of  Repose  Bin  20  ft.  wide  Bin  30  ft.  wide 


12 

ICO 

2,300 

2,490 

12 

2,060 

2.150 

12 

1.775 

1,925 

12 

1,500 

1,700 

12 

1,310 

1,480 

16 

3,850 

4,100 

16 

3.350 

3,690 

16 

2.575 

3,050 

16 

2.420 

2.770 

16 

2.040 

2.350 

20 

5,700 

6,280 

20 

4.940 

5,360 

20 

4,130 

4,660 

20 

3,500 

4,020 

20 

2,950 

3,440 

Jicuid  pressure  for  determining  thrust  against  retaining 
walls.  Dull,  in  his  article  previously  referred  to  gives 
pressure-constants  for  several  cases  of  bin  loading  for 
bituminous  coal,  anthracite  coal,  ashes  and  sand.  His 
formulas,  based  on  the  theory  of  Cain,  give  the  total 
horizontal  pressure  on  vertical  walls  of  steel-plate  bins 
filled  with  bituminous  coal  (.50  lb.  per  cu.ft.,  angle  of 
repose  35  deg.,  top  surface  level),  as  5.88d';  and  on  walls 
of  bins  filled  with  anthracite  coal  (52  lb.  per  cu.ft., 
angle  of  repose  27  deg.),  as  8.39fr.  For  the  same  bins 
surcharged  to  the  angle  of  repose,  the  corresponding 
figures  are  16.75  d^  and  20.6  d\  These  values  are  for 
the  horizontal  area  of  a  bin  unlimited  in  e.\tent,  which 
is  seldom  the  case  with  surcharged  bins.  For  bins,  such 
as  shown  in  Fig.  3,  Dull  gives  no  figures  but  recom- 
mends graphical  computation. 

Pressures  for  different  depths  of  bin  and  weights  of 
liquid  are  given  in  Table  III.  Comparing  them  with 
the  figures  of  Table  I  it  is  seen  that  for  bins  with  top 
surface  of  coal  horizontal  the  lateral  pressure  is  about 
equivalent  to  that  of  a  liquid  weighing  15  lb.  per  cu.ft. 
For  the  surcharged  bins  of  Table  I  the  equivalent  weight 
of  liquid  varies  from  15  to  25  lb.  per  cu.ft.,  depending 
upon  the  width  and  depth  of  bin.  For  angles  of  repose  (<>) 
other  than  30  deg.,  the  remaining  data  being  the  same, 


mon,  has  not  received  the  attention  that  has  been  given 
to  the  first.  Most  of  the  methods  given  for  finding  the 
pressures  on  retaining  walls  are  for  horizontal  areas 
of  unlimited  extent  and  do  .not  apply  to  the  many  coal 
bins  where  the  plane  of  rupture  cuts  the  side  of  the  bin. 

The  writer  for  many  years  has  used  diagrams  of 
lateral  pressure  made  by  a  colleague,  B.  B.  Priest. 
Fig.  3  shows  one  of  these  diagrams.  (The  method  is 
adapted  from  that  given  in  Church's  "Mechanics  of  En- 
gineering.") A  tabulation  of  the  diagrams  is  given  in 
Table  I.  Pressures  for  angles  other  than  30  deg.  are 
given  for  bins  20  and  30  ft.  wide  in  Table  II.  The 
pressure  in  both  Tables  I  and  II  for  weights  other 
than  50  lb.  with  the  same  angle  of  repose  will  vary 
directly  as  the  weight. 

A  table  used  by  the  New  York  Central  R.R.,  assumes 
the  weight  of  coal  at  52.1  lb.  per  cu.ft.  and  the  angle 


the  unit  weight  of  the  equivalent  liquid  is 


(1  —  sin  <<>) 
^iFSO^" 

times  as  great;  for  example,  if  15  lb.  is  the  unit  weight 
used  for  an  angle  of  repose  of  30  deg.,  the  unit  for  an 
angle  of  20  deg.  is 


^^^X15.: 
sin  30 


1  -  0.342 
0.5 


X  15.  =  19.74 


The  walls  of  some  bins  recently  built  for  a  coal 
breaker  were  designed  by  the  writer  for  a  liquid  weigh- 
ing 25  lb.  per  cu.ft.  The  conditions  were  not  very  well 
known  and  this  weight  was  considered  sufficient  to  take 
care  of  any  probable  contents  with  surcharge.  Speci- 
fications of  the  Isthmian  Canal  Commission  for  500- 
ton  coal  bunkers  at  Cristobal  and  Balboa  called  for  the 
strength  of  framing  to  be  proportioned  on  the  assump- 
tion that  the  walls  are  subjected  to  the  pressure  of  a 
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liquid  weighing  25  lb.  per  cu.ft.,  and  that  "the  bunker 
shall  have  the  stated  capacity  without  trimming;  that 
is  to  say  with  the  top  surface  of  the  coal  at  the  slope 
which  it  would  naturally  assume  as  delivered  by  the 
conveying  system."  Each  bunker  was  23  ft.  8  in.  wide 
in  the  clear,  16  ft.  deep  on  the  rear  side  and  40  ft.  on 
the  front. 

Vertical  Pressures — The  walls 
ordinary  retaining  walls  in 
that  the  material  back  of 
them  is  of  limited  horizontal 
e.xtent.  Due  to  friction  of  the 
filling  material  upon  the 
sides  of  the  bins,  part  of  "S 
the  load  is  carried  by  the 
walls.  In  grain  bins  of 
elevators,  where  the  height 
is  great  compared  with  the 
width,  this  side  friction  is 
such  that  the  walls  carry  the 
greater  part  of  the  weight 
of  the  contents.  In  coal  bins 
the  ratio  of  wall-height  to 
width  is  small  and  side  fric- 
tion is  also  small.  Dull  uses 
angles  of  friction  between 
coal  and  bin  sides  of  steel 
plates  of  18  deg.  for  bitu- 
minous and  16  deg.  for 
anthracite  coal  in  determin- 
ing the  pressures  previously  quoted.  If  side  friction 
were  neglected  his  values  would  be  increased  about  6 
per  cent.  It  is  a  slight  error  on  the  side  of  safety  to 
omit  consideration  of  wall  friction  in  the  design  of  coal 
bins. 


methods.     This  is  equivalent  to  taking  the  weight  of 
the  coal  as  acting  normal  to  the  inclined  bottom. 

Bending  Moments — The  maximum  moment  for  a 
simple  beam  of  length  I  and  load  W  distributed  so  as 
to  vary  uniformly  from  zero  at  one  end  to  Wl  at  the 
other  end  is  M  =  0.128  WL    For  the  same  load  W  dis- 

Wl 


bins   differ   from     tributed  uniformly  over  the  beam  M  =  -^  =  0.125  Wl. 


Area  ABCaA  = 
Area  ADEA 


Aroo  DEFDX50; 
Prcsayrc  P 


TABLE 

III— LIQUID 

PRESSURES 

FOR    VARIOUS    UNIT 

WEIGHTS 

Tolal  Pressure  on  Vertical  Wall  1  ft 

long 

Prep^iure  on 

Depth 

in         15  1b. 

20  1b. 

25  lb. 

Water  25  lb. 

Lowest  ft.  of 

Feet 

Per  Cu.Ft. 

Per  Cu.Ft. 

Per  Cu.Ft. 

Per  Cu.Ft. 

Water,  Lb. 

2 

30 

40 

50 

125 

125 

4 

120 

160 

200 

500 

250 

6 

270 

360 

450 

1. 125 

375 

8 

480 

640 

800 

2,000 

500 

10 

750 

1. 000 

1,250 

3,125 

625 

12 

1,080 

1,440 

r,800 

4,500 

750 

M 

1.470 

1,960 

2,450 

6,125 

875 

16 

1.920 

2.560 

3,200 

8.000 

1,000 

18 

2.430 

3.240 

4,050 

10.125 

1,125 

20 

3.000 

4,000 

5,000 

12.500 

1,250 

22 

3.630 

4,840 

6,050 

15,125 

1,375 

24 

4,320 

5,760 

7,200 

18.000 

1,500 

26 

5,070 

6,760 

8,450 

21,125 

1,625 

28 

5,880 

7,840 

9,800 

24,500 

1,750 

30 

6,750 

9,000 

11,250 

28,125 

1,875 

For  hoppershaped  bottoms  the  problem  of  design  is 
more  complicated  than  for  vertical  walls.  The  graphical 
method  given  by  Ketchum  for  determining  pressures 
and  stresses  is  not  difficult  to  follow.  Cain  gives  four 
methods  for  determining  the  resultant  pressure  on  the 
inclined  bottom  of  a  specified  bin.  With  bin  surcharged 
it  varies  from  11,400  to  12,400  lb.  per  lin.  ft.;  with  coal 
level  on  top  the  variation  is  from  8,100  to  10,100  lb. 
The  vertical  forces,  however,  are  so  much  greater  than 
the  forces  due  to  the  tendency  of  the  coal  to  slide  that 
they  are  the  dominating  factor.  For  a  number  of  bot- 
toms inclined  45  deg.  and  less  to  the  horizontal  the  writer 
found  that  multiplying  the  weight  of  the  coal  by  the 
secant  of  the  angle  of  inclination  and  designing  the 
bottoms  for  this  increased  amount  considered  as  vertical 
load   gave   a   close   approximation   to   more    theoretical 


To+ol  Lo+tral  Prtjsurt  per  Foot  of  Ltnq+h 


L«+«ral  Pr«a&or«  p«r  S(^  Ft. 

FIG.  3.     PRESSURE  DIAGRAMS  FOR  NARROW  BINS 

Horizontal  pressure  per  square  foot  and  total  pressure  per  longitudinal  foot   of  bin,   for 

coal  of  50  lb.  per  cubic  foot  and  angle  of  repose  30  deg. 


That  is,  the  triangular  loading  on  vertical  beams  due 
to  liquid  pressure  can  be  assumed  to  be  unifoi-mly  dis- 
tributed with  an  error  of  but  3  per  cent.  If  the  assump- 
tions of  Fig.  3  are  made  the  error  is  even  less. 

Grashof's  formulas  for  determining  the  thickness  of 
flat  plates  fixed  or  supported  at  their  edges  are  given 
in  textbooks.  Plates  act  as  catenaries  as  well  as  beams 
and  the  contents  of  a  bin  may  act  in  some  degree  as 
arches  between  beams.  In  sharp  competition,  advantage 
is  sometimes  taken  of  these  catenary  and  arch  actions 
in  an  arbitrary  manner,  and  plate  thicknesses  are  used 
which,  when  figured  by  beam  formula,  give  stresses 
far  beyond  allowable  limity.  Especially  is  this  true  of 
bins  filled  with  heavy  material.  A  recent  experience 
of  the  writer  is  to  the  point.  For  a  proposed  ore  bin 
the  best  that  he  could  do  was  to  estimate  the  bottom 
plates  ft  in.  thick,  but  the  contract  was  awarded 
(and  presumably  the  bin  was  built)  on  a  design  with 
plates   2  in.  thick. 

In  designing  flat  plates  for  ordinary  coal  bins  the 
w^riter  uses  the  following  rules:  For  square  platns 
riveted  or  bolted  on  all  four  edges  the  plate  is  considered 
a  beam  with  fixed  ends  (plate  held  on  two  sides)  loaded 
with  one-half  the  load.  For  rectangular  panels  with 
the  longer  axis  IJ  times  the  shorter  one  the  plate  is  con- 
sidered a  beam  spanning  in  the  shorter  direction  carry- 
ing three-fourths  the  load  of  the  plate,  while  if  the  longer 
axis  is  two  or  more  times  the  shorter  one  the  sides 
are  considered  to  carry  the  whole  load.  The  distance 
between  supporting  beams  is  considered  the  shorter 
axis.  Plates  often  extend  over  two  or  more  beams  but 
as  they  are  invariably  bolted  or  riveted  to  each  beam 
they  are  considered  as  beams  with  fixed  ends  of  a 
length  equal  to  the  shorter  axis. 

A  working  stress  of  20,000  lb.  per  square  inch  is 
used  for  plates  figured  as  beams. 
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Lining — Owing  to  the  injurious  action  of  the  sulphur 
and  moi.sture  in  coal  on  steel  plates  it  i."  well  to  have 
bins  lined.  This  is  usually  done  with  concrete  held  in 
various  ways.  In  the  5,000-ton  W-shaped  bunkers  of 
the  Ninety-Sixth  St.  power  station,  New  York  City, 
there  is  no  exposed  steel  whatever.  Suspension  bunkers 
are  often  lined  with  tar  or  asphalt  enamels  or  mastics. 

Where  bins  are  not  lined  (and  there  are  many  such) 
the  calculated  plate  thickness  should  be  increased.  "I 
always  add  iV  in.  for  abrasion  and  lo  in.  for  corrosion," 
said  one  engineer.  This  is  not  a  bad  rule  to  follow. 
However,  bins  for  bituminous  coal  may  have  the  abra- 
sion allowance  omitted  without  harm,  while  on  the  other 
hand  in  coke  bins  abrasion  is  specially  important. 

Details  Important — In  con- 
clusion, attention  is  called  to 
the  importance  of  proper  de- 
tailing in  bin  work.  Bins  of 
the  hopper  type,  with  sufficient 
material,  do  not  always 
measure  up  to  their  supposed 
strength  because  of  reprehen- 
sible details.  In  one  case  cer- 
tain horizontal  reactions  were 
neglected  and  the  tension  in 
rivets  designed  to  take  shear 
f  I'om  vertical  loads  was  all  that 
kept  the  structure  from  pulling 
apart.  "Do  giv-e  us  a  good  de- 
tail for  attaching  a  discharge 

gate  to  the  meeting  point  of  the  four  inclined  plates  of  a 
suspended  hopper  bottom,"  said  an  engineer  recently. 
Connections  should  be  detailed  in  accordance  with  the 
stresses  they  must  resist  and  the  proper  proportioning 
of  some  connections  requires  engineering  ability  of  as 
high  an  order  as  the  proportioning  of  main  members. 
By  no  means  should  a  bin  or  bunker  be  weakened  by 
poor  details. 


War -Time  Concrete  Barges  Now 
Used  for  River  Terminal 

Large  Car-Floats  Designed  and  Used  in  New  York 

Harbor  Transfer  in  Various  Services 

on  Mississippi 

DURING  the  war  the  government  built  twelve  large 
reinforced-concrete  barges  226  ft.  long  by  36  ft. 
wide  for  car-float  service  in  New  York  harbor.  They 
were  of  great  service  to  the  military  authorities  in 
transferring  cars  between  the  railway  terminals  of  New 
York.  After  the  war  one  of  the  barges  was  sunk  while 
tied  up  in  the  Navy  Yard  at  New  York,  but  in  the 


Drainage  of  Irrigated  Lands 

Construction  of  drainage  works  for  irrigated  lands 
represents  about  12  per  cent  of  the  expenditures  from 
the  Reclamation  Fund  during  the  past  few  years,  ac- 
cording to  figures  given  by  J.  L.  Burkholder,  drainage 
engineer,  in  the  July  number  of  the  Reclamation  Record, 
issued  by  the  U.  S.  Reclamation  Service.  This  work 
represents  an  annual  expenditure  of  about  $1,000,000 
and  has  aggregated  $8,000,000.  It  includes  889  miles 
of  drainage  ditches,  183  miles  of  pipe  drains,  several 
pumping  stations,  and  also  the  investigations  for  pres- 
ent and  future  installations.  The  work  completed  is 
estimated  to  have  reclaimed  and  protected  from  seepage 
about  370,000  acres  of  irrigable  land,  and  there  remain 
about  125,000  acres  which  are  damaged  to  some  extent 
by  seepage.  These  drainage  works  are  located  on  seven- 
teen projects  in  thirteen  states.  In  addition  to  the 
work  of  the  Service,  several  projects  have  constructed 
drainage  systems  without  assistance  from  the  Reclama- 
tion Service.  Government  forces  are  employed  on  most 
of  the  Service  work  owing  partly  to  the  necessity  of 
making  frequent  changes  as  the  work  progresses  and 
partly  to  the  difficulty  of  securing  contractors  who  are 
equipped  for  economical  construction.  Ditches  are  dug 
mainly  by  30-  to  90-ton  dragline  excavators  and  pipe 
trenches  by  trenching  machines  of  the  ladder  type. 
During  1921  these  machines  excavated  at  a  unit  field 
cost  of  10.3c.  per  yard;  6.7c.  being  for  operation  and 
3.6c.  for  plant  and  depreciation  cost. 


CON'CRETE   CAR-FLOATS  ALO.NGSIDE   CONCRETE   BARGES 
M.\KE  C.URO  RIVER  TERMINAL 


spring  of  1920  the  eleven  others  were  transferred  to  the 
Mississippi-Warrior  Federal  Barge  Line,  which  operates 
a  fleet  of  towboats  and  barges  on  the  Mississippi  River 
between  Cairo,  St.  Louis  and  New  Orleans,  and  in  the 
Warrior  River  to  Birmingport,  Ala.  The  barges  were 
towed  down  from  New  York  around  Key  West  to  New 
Orleans  by  U.  S.  Shipping  Board  vessels.  Some  encoun- 
tered severe  storms  but  all  weathered  them  successfully. 
It  required  34  days  on  account  of  bad  weather  for  one 
barge  to  make  the  trip  while  ten  days  is  a  normal 
voyage. 


CARS   tJiN 


Alii:U   To  BAKOE.S 


At  New  Orleans  the  Federal  Barge  Line  built  ware- 
houses 200  ft.  long  by  56  ft.  wide,  on  two  of  the 
barges.  These  with  two  car-float  barges  were  towed  up 
the  Mississippi  to  Cairo,  111.,  where  they  were  fixed 
by  the  barge  line  for  terminal  purposes.  The  car-floats 
were  connected  together  by  steel  trusses  and  coupled 
to  the  shore  by  an  inclined  cradle  over  which  freight 
cars  are  carried  to  and  from  the  floats.  The  two  ware- 
house barges  were  placed  alongside  and  secured  to  the 
car-floats,  as  shown  in  accompanying  photographs,  fur- 
nished by  W.  H.  Tippitt,  of  Cairo. 
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Each  warehouse  is  cut  by  two  transverse  housings 
containing  cantilever  cranes  which  reach  out  over  the 
car-float  on  one  side  and  the  river  barge  on  the  other. 

Accidents  to  any  of  the  barges  do  not  seriously  inter- 
fere with  the  operation  of  the  terminal.  Last  December 
a  large  hole  was  broken  in  the  track  barge  connected  to 
the  cradle,  but  this  did  not  stop  work  or  make  it 
necessary  to  pull  the  cars  from  the  barge.  A  bulkhead 
was  built  around  the  hole,  the  necessary  reinforcement 
was  inserted  and  the  hole  was  filled  with  concrete. 
After  this  was  sufficiently  hardened  the  compartment 
was  pumped  out  and  the  barge  was  as  good  as  before. 


Use  of  Sulphuric  Acid  with  Alum 
in  Water  Purification 

By  John  R.  Baylis 

Principal  Sanitary  Chemist,  Water  Department,  Baltimore,  Md. 

THE  possibility  of  using  acid  alum  instead  of  the 
basic  for  water  purification  has  been  suggested  by 
several  authors.  Except  for  recent  trials  at  Baltimore 
very  little  has  been  done  towards  trying  it  out.  The 
desirability  of  keeping  the  acidity  of  the  water  as  low 
as  possible,  after  the  application  of  a  coagulant,  was 
thought  to  be  best  accomplished  by  using  a  basic  alum. 
So  universal  has  become  the  custom  of  specifying  basic 
alum,  that  it  is  doubtful  if  any  other  kind  is  now  manu- 
factured for  water  purification  purposes. 

It  is  shown  from  data  available  from  many  sources, 
that  the  optimum  pH  value  for  nearly  complete  precip- 
itation of  the  alumina  in  alum,  as  aluminum  hydrate, 
takes  place  in  a  fairly  narrow  range  of  pH  values.  This 
point  has  not  been  definitely  established,  and  the  indi- 
cations are  that  it  varies  for  different  waters.  The  op- 
timum point  for  the  water  now  supplied  Baltimore 
seems  to  be  between  5.5  and  6. 

Experiments  occasionally  conducted  during  the  past 
few  years,  have,  in  every  instance  when  the  turbidity 
was  low,  shown  that  the  addition  of  a  small  amount  of 
acid  to  the  water,  before,  or  at  the  same  time  as,  the 
alum,  has  materially  aided  coagulation.  As  we  thought 
it  best  not  to  increase  the  acidity  of  the  water,  little 
notice  was  given  the  fact  until  recently.  This  was  due 
to  a  change  in  the  character  of  water  treated,  caused 
by  an  increase  in  the  supply  for  the  City  of  Baltimore. 

This  change  made  necessary  the  use  of  considerably 
more  alum  than  formerly  for  low  turbidities.  Experi- 
ments were  immediately  started  with  a  view  of  finding 
a  more  efficient  means  of  properly  coagulating  the 
water.  Carbonic  acid  was  tried  with  very  encouraging 
results,  in  so  far  as  helping  form  a  good  coagulation. 
It  has  not  as  yet  been  possible  to  ti-y  it  out  on  a  large 
scale;  that  is,  to  carbonate  all  the  water  for  a  period 
of  a  few  hours. 

Sulphuric  acid  was  next  tried  with  very  gratifying 
results.  A  number  of  carefully  conducted  laboratory 
experiments  indicated  such  a  saving  in  alum  that  a  few 
tons  of  acid  were  purchased  and  tried.  Several  trials 
have  now  been  made  under  operating  conditions,  with 
results  that  show  a  material  saving  in  alum. 

The  method  of  conducting  these  tests  has  been  to 
mix  a  certain  amount  of  acid  with  the  alum  solution. 
Amounts  varying  from  30  to  80  per  cent  of  the  amount 
of  alum  have  been  tried,  with  results  indicating  that 
the  stronger  acid  mixtures  are  more  efficient  than  the 
weakei". 

The  test  of  longest  duration  was  32  hours,  in  which 


time  150.6  m.g.  of  water  were  treated.  The  amount 
of  alum  necessary  for  coagulation  without  acid  would 
have  been  at  least  15  tons  (this  being  slightly  less  than 
what  was  actually  being  used  at  the  beginning  of  the 
test),  costing  $450.  The  amount  of  chemicals  actually 
used  was  7.211  tons  of  alum  costing  $216.33,  and  10,000 
lb.  of  66-deg.  Be.  sulphuric  acid  costing  $90.  To  this 
should  be  added  about  $20  for  the  increased  amount  of 
lime  necessary  for  neutralizing  the  increase  in  carbonic 
acid.  This  made  a  total  cost  of  $326  compared  with 
$450  if  acid  had  not  been  used.  The  average  amount 
of  water  now  treated  at  the  Montebello  Filters  is  ap- 
proximately 100  m.g.d.,  so  this  was  a  daily  saving  of 
about  $82.  Acid  can  be  purchased  under  contract 
cheaper  than  $18  per  ton.  Quotations  indicate  the  cost 
can  be  reduced  abotit  25  per  cent. 

The  test  outlined  was  made  under  actual  operating 
conditions,  in  which  the  amount  of  acid  added  to  the 
alum  solution  was  changed  three  times  in  order  to  test 
the  efficiency  of  various  mixtures.  The  water  at  all 
times  indicated  an  excess  of  coagulant,  filtered  perfectly 
c'ear,  and  showed  a  minimum  of  residual  alumina  pres- 
ent in  the  filtered  water. 

No  attempt  to  give  any  of  the  experimental  data 
obtained  in  the  laboratory  will  now  be  made.  These 
e.xperiments  enabled  us  to  estimate  very  closely  what 
to  expect  under  actual  operating  conditions,  and  will, 
when  made  public,  show  how  closely  operating  condi- 
tion can  be  duplicated  in  the  laboratory. 

This  announcement  is  made  with  the  hope  of  encour- 
aging others  to  make  similar  tests.  It  is  not  likely 
that  the  treatment  described  will  be  applicable  to  all 
waters  but  there  are  many  places  where  its  use  would 
effect  great  economy.  Many  places  that  do  not  care  to 
use  acid  can  with  profit  specify  acid  alum,  instead  of 
basic,  as  is  now  the  universal  custom.  It  is  believed 
there  are  very  few  conditions  where  basic  alum  is  best 
for  water  purification,  except  possibly  for  acid  waters. 

Propose  Engineering  Certification  of 
Safety  of  Buildings 

Laws  and  regulations  under  which  the  safety  of  new 
buildings  would  be  certified  by  competent  structural 
engineers  are  demanded  in  a  resolution  of  the  structural 
subsection  of  the  New  York  Section,  American  Society 
of  Civil  Engineers.  The  resolution,  reported  by  J.  B. 
French  is  as  follows: 

Whereas,  the  recent  widespread  attention  directed 
to  the  disastrous  theater  failures  in  Washington  and 
Brooklyn  makes  this  an  opportune  time  to  emphasize 
the  importance  of  competent  structural  engineering  in 
the  construction  of  such  buildings;  and 

Whereas,  the  responsibility  of  the  structural  engi- 
neer can  only  be  effective  if  accompanied  by  com- 
mensurate authority  covering  both  the  design  and 
construction  of  all  parts  of  the  building  on  which  safety 
and  stability  are  dependent;  therefore 

Be  It  Resolved,  that  the  New  York  Section  of  the 
American  Society  of  Civil  Engineers  would  be  doing  a 
public  service  and  furthering  the  express  objects  for 
which  it  was  organized  by  exerting  its  influence  for 
such  reforms  in  building  laws  and  engineering  prac- 
tice as  would  make  it  impossible  for  any  building  in 
this  metropolitan  district  where  public  safety  is  in- 
volved to  open  its  doors  to  public  use  until  its  safety 
and  stability  have  been  certified  by  a  competent  struc- 
tural engineer. 
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Bolivian  State  Railway  Being 
Built  by  Americans 

Mountain  Line  to  Connect  with  Argentine  Railways 

for  Atlantic  Outlet — American  Money, 

Engineers  and  Contractors 

A  124-MILE  railway  now  under  con.struction  in 
Bolivia  is  of  special  interest  and  importance  in 
that  it  is  being  financed  and  built  by  an  American  firm 
with  American  engineers  and  that  it  will  form  a  con- 
nection with  the  railway  .system  of  the  Argentine  Re- 
public so  as  to  open  communication  with  Atlantic  ports. 
Heavy  mountain  work  is  involved.  A  plan  and  profile 
of  the  line  are  given  in  Fig.  1,  together  with  a  map 
showing  its  relation  to  the  railway  system. 

An  earlier  step  in  American  development  of  railways 
in  Bolivia  was  made  in  1906  when  the  Bolivian  Govern- 
ment arranged  with   Speyer   &   Co.   and   the   National 


valleys  of  the  Amazon  and  Parana  rivers.  Communi- 
cation with  the  capital  must  be  provided  also,  but  in 
view  of  motor  vehicle  developments  it  is  thought  that 
a  study  of  this  little  known  region  may  suggest  a  high- 
way rather  than  a  railway. 

Bolivian  Railway  Syste7n — Three  main  divisions  of 
the  present  railway  system  are  as  follows  Csee  Fig.  1) : 
(1)  The  Bolivia  Ry.,  running  south  from  La  Paz  to 
Atocha,  390  miles,  and  now  being  extended  to  connect 
with  the  Argentine  government  railways;  (2)  three 
western  lines  connecting  with  foreign  railways  to  the 
Pacific  ports  of  Mollendo,  Arica  and  Antofagasta;  (3) 
three  railways  extending  east  from  the  Bolivia  Ry. 

These  three  eastern  lines  are  the  Yungas  Ry.,  the 
Cochabamba  Ry.  and  the  Potosi-Sucre  Ry.  The  first 
is  intended  to  reach  the  headwaters  of  the  Amazon  and 
has  30  miles  in  operation  with  about  ten  miles  partly 
graded,  but  work  is  practically  suspended.  From  La 
Paz  the  line  climbs  to  El.  15,300  at  about  Mile  15  with 


i;(il.IVIAN    IIAILWAY    EXTENSION    TO    CO.VNECT 
WITH    AUGKXTINE  RAILWAYS 


City  Bank  of  New  York  for  a  bond  issue  to  finance  a 
railway  system.  At  that  time  there  were  only  two 
railways:  (1)  From  La  Paz,  the  capital,  to  Guaqui 
on  Lake  Titicaca  (El.  12,G00)  with  steamer  connection 
to  Puno,  Peru,  and  thus  with  the  Southern  Ry.  of 
Peru  (standai'd  gage)  to  the  port  of  Mollendo;  (2) 
the  30-in.  line  from  Oruro  to  Uyuni,  connecting  with 
the  Antofagasta  &  Bolivia  Ry.  to  the  Chilean  port  of 
Antofagasta.  Numerous  surveys  were  made  and  a  line 
was  built  from  Viacha,  near  La  Paz,  to  Oruro.  But  in 
1908  the  American  bankers  sold  their  concessions  to 
the  British  company  which  owns  the  Antofagasta  line. 
In  the  general  topography  of  Bolivia  a  central  plateau 
at  an  elevation  of  12,000  to  13,000  ft.  lies  between  the 
central  and  coast  ranges  of  the  Andes  and  extends 
south  into  Argentina.  Much  of  this  plateau  is  desert. 
Lowlands  in  the  ea.stern  section  may  be  developed  fo>- 
agriculture  and  cattle-raising.  But  to  reach  this  dis- 
trict from  the  we.st  coast  requires  the  crossing  of  the 
coast  range  at  about  14,000  ft.  and  the  central  range 
at  about  16,000  ft.,  so  that  the  commercial  outlet  for 
the  lowlands  probably   will  be  eastward  through  the 


200-ft.  curves  and  compensated  grades  of  G  per  cent 
operated  by  geared  locomotives.  The  Cochabamba 
line  reaches  an  elevation  of  14,000  ft.  at  Mile  34  and 
descends  the  eastern  slops  with  3  per  cent  grades  and 
350-ft.  curves.  With  a  sidehill  location  along  steep 
slopes  it  is  subject  to  slides  and  washouts,  since  the 
river  grade  is  about  3  per  cent.  The  latest  method  of 
protection  against  washouts  is  to  build  heavy  masonry 
blocks,  as  in  Fig.  2,  and  allow  them  to  settle  as  the 
river  b^  is  scoured  by  floods.  The  Potosi-Sucre  line 
has  its  summit  elevation  of  15,814  ft.  at  Mile  50. 
It  has  3  per  cent  grades  and  328-ft.  curve.s,  but  being 
in  firm  ground  its  maintenance  gives  little  trouble. 
The  government  is  extending  the  line  to  Sucre,  150 
miles  from  the  Bolivia  Ry.,  and  has  it  in  operation 
for  105  miles  to  Betanzos  with  grading  partly  com- 
pleted for  20  miles  further.  This  extension,  involving 
heavy  work,  is  under  the  direction  of  an  American  en« 
gineer,  W.  L.  Milner,  as  general  manager  and  chief 
engineer. 

All  the  Bolivian  railways  are  of  meter  gage  and  have 
maximum  grades  of  3  per  cent,  except  for  6  per  cent  on 
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the  Yungas  Ry.  Curves  are  generally  not  less  than 
328-ft.  radius,  although  270-ft.  curves  are  sometimes 
used.  Rails  are  usually  60-  to  65-lb.  per  yard,  with 
2.420  ties  per  mile.  Steel  110-lb.  trough  ties  are  used 
extensively  and  there  are  also  California  redwood, 
Douglas  fir  and  Chilean  oak.  Rolling  stock  is  generally 
of  the-  American  type,  but  sleeping  cars  are  on  the 
compartment  system.  Railways  which  follow  the  valleys 
are  subject  to  slides  if  they  cut  deeply  into  the  steep 
slopes  and  to  washouts  if  they  keep  near  the  river 
bank.  Side  drainage  into  the  valleys  is  also  a  source 
of  trouble,  as  the  whole  bed  of  a  ravine,  when  wet, 
may  move  bodily  like  a  glacier  and  carry  away  bridges 
and  their  foundations.  Extensive  surface  drainage 
works  are  necessary  to  control  these  conditions. 

Atocha-Villazon  Railway — The  Atocha-Villazon  line  is 
the  extension  of  the  Bolivia  Ry.  now  being  built  to 
connect  with  the  Argentine  government  railways  at 
La  Quiaca.  The  Bolivia  Ry.  opened  the  line  from  Uyuni 
to  Atocha,  56  miles,  in  1913.  In  the  same  year  a 
contract  was  given  to  a  French  company  to  extend  the 
line  to  Tupiza,  but  after  the  grading  and  masonry  had 
been  completed  for  30  miles  the  World  War  caused  the 
cancellation  of  the  contract.  In  1920  a  construction 
cotract  was  made  with  Lavenas  Poll  &  Co.,  Buenos  Aires. 

In  July,  1921,  the  Ulen  Contracting  Corp.,  New  York 
and  Chicago,  undertook  to  finance  and  build  the  entire 
line  from  Atocha  to  La  Quiaca,  124  miles.  The  original 
contract  provided  that  the  company  should  take  a  gov- 
ernment bond  issue  of  $7,000,000  and  complete  the  line 
in  five  yeiars,  carrying  out  the  work  at  cost  and  receiv- 


FIG.  2.     WALL  AXD  BLOCKS  TO  PROTECT  FILL  FROM 
MOUNTAIN  TORRENTS 
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ing  a  fixed  fee  for  its  services.  Later  the  company 
agreed  to  take  a  $10,000,000  bond  issue  and  to  complete 
the  line  by  July,  192.5.  Plans  based  on  the  preliminary 
surveys  have  been  approved  by  the  government  and 
final  location  will  be  completed  early  in  1923. 

Leaving  Atocha,  El.  9,840,  the  line  reaches  its  summit 
elevation  of  13,307  ft.  at  about  Mile  13  (K.20).  Four 
miles  further  (K.28)  the  descent  begins  on  a  supported 
line  with  3  per  cent  grades  to  Mile  28  (K.4G)  and 
down  the  river  to  Nazareno,  (K.125)  El.  9,184  ft. 
Another  supported  line  with  3  per  cent  grades  then 
a.scends  to  El.  7,872  at  about  Mile  93  (K.150)  and  this 
general  elevation  is  maintained  to  La  Quiaca  (K.200). 
The  Argentine  firm  is  continuing  its  contract  on  the 
La  Quiaca-Tupiza  section  under  the  direction  of  the 
Ulen  company  and  is  expected  to  have  track  laid  by 
December,  1923.  From  Atocha  the  Ulen  company  is 
working  with  its  own  forces. 

Engineering  Features — Two  principal  features  of 
location  requiring  special  study  were  the  3  per  cent 
line  from  Mile   17    (K.28  to  45)    and  the  vailey  line 


beyond  Mile  28  (K.45) .  Previous  surveys  for  this  latter 
section  had  followed  generally  the  route  along  the 
Animas  Quebrada  shown  by  the  dotted  line  in  Fig. 
3,  but  careful  study  indicated  the  possibility  of  a  shorter 
line  following  the  Chorro  Quebrada.  After  some  diffi- 
cult field  work  a  practicable  line  was  obtained  saving 
about  three  miles  in  distance,  830  deg.  of  curvature  and 
96  ft.  in  summit  elevation. 

A  typical  view  on  the  line  above  Mile  28  (K.45)  is 
showii  in  Fig.  2.  As  the  subgrade  is  130  to  165  ft. 
above  the  bed  of  the  stre;im  dry  masonry  walls  at  the 
edge  of  the  roadbed  will  be  used  in  many  places  to 
limit  the  slopes  of  fills  and  thus  reduce  the  excavation. 
On  the  valley  section,  Fig.  4,  the  steep  slopes  extend 
to  the  river  bank.  For  eight  months  this  stream  is 
dry  and  its  bed  serves  as  a  highway,  but  for  the  rest 
of  the  year  it  is  subject  to  heavj'  floods  which  are  apt 
to  be  destructive  owing  to  the  steep  fall  of  the  river. 
Heavy  sidehill  cuts  are  undesirable,  since  the  broken 
shale  formation  makes  slides  probable.  In  other  places 
the  ground  is  too  unstable  to  permit  of  benching  the 
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FIG.    4.      PROTECTION'  OF  FILL  .\LOXa  RIVER  B.\NK 

line  except  at  excessive  cost  and  maintenance. 

These  conditions  necessitated  alocation whichinmany 
cases  would  extend  the  slopes  into  the  river  channel 
and  therefore  required  the  use  of  protection  walls  as 
shown  in  Fig.  4.  The  heaviest  section,  B,  is  for  use 
where  the  current  strikes  directly  against  the  wall. 
Gravel,  sand  and  boulders,  with  some  silt  form  the  river 
bed.     Floods  change  the  channel  continually  and  show 


FIG.  5.     VALLEY  ROUTE  FOR  HE.WY  .-^HiKHlLL  LOCATION 

differences  in  elevation  of  3  to  5  ft.  in  a  few  hours,  so 
that  fairly  deep  foundations  are  required.  Careful  work 
is  required  in  location  in  order  to  minimize  pi-otective 
masonry  without  involving  excessive  e.xca'ation. 

The  Ulen  Contracting  Co.  has  established  headquar- 
ters at  La  Paz,  with  F.  T.  Hoit  as  general  manager 
and  Major  H.  R.  Gabriel  as  chief  engineer.  Most  of 
the  location  has  been  in  charge  of  T.  M.  Whedbee.  The 
general  design  of  the  railway,  the  preliminary  plans, 
contracts  with  the  government  and  other  features 
have  been  developed  under  the  direction  oi"  F.  Lavis, 
consulting  engineer,  New  York.  This  article  is  pre- 
pared from  data  given  by  Mr.  Lavis  and  the  Ulen 
company. 


Sand  Cement  Analysis 

On  page  265  of  the  August  17  issue,  Engineering 
News-Record,  the  analysis  of  sand  cement  secured  at 
the  Camarasa  Project,  where  the  highest  dam  in  Europe 
is  under  construction  gave  the  second  item  AlO^  as 
54.30,  instead  of  5.80.  The  corrected  table  follows: 

SiOj 54.30 

AlOa 5.S0 

FeOj 2.00 

CaO =3.20 

MgO 0.89 

SO3 1.38 

Lioss  on  lo o 2.43 

106% 


Brickwork  From  Building  Stronger 
Than  Laboratory  Samples 

By  RuDOLrii  P.  Miller 

Consulting  Engineer,  New  York  City 

THERE  is  a  widespread  feeling  that  laboratory  tests 
on  brick  masonry  have  been  made  on  specimens 
laid  up  with  special  care  to  secure  the  best  results  pos- 
sible or  at  least  with  the  consciousness  that  they  were 
to  be  tested,  and  that  the  specimens  consequently  were 
better  than  the  brickwork  found  in  ordinao'  practice. 
Tests  on  masonry  as  actually  constructed  have  not  been 
made  or  if  so  have  not  been  reported. 

That  brickwork  having  a  compressive  strength  equal 
to  that  developed  in  laboratory  tests  can  be  built,  and 
actually  is  in  use,  is  shown  by  the  results  of  some  tests 
made  by  the  writer  in  1919  in  the  400,000-lb.  Olsen 
testing  machine  at  Columbia  University. 

The  specimens  used  in  the  tests  were  taken  from  the 
four-story  wing  of  the  former  home  of  the  Racquet 
and  Tennis  Club  in  West  43rd  St.,  New  York  City, 
while  that  structure  was  being  demolished  to  make  room 
for  a  new  business  building.  They  came  from  an  in- 
terior 8-in.  partition  wall  at  a  point  where  it  had  been 
enlarged  to  form  a  pilaster  having  a  width  and  thickness 
of  20  in.  For  the  purpose  of  the  tests  the  brickwork 
was  cut  into  four  sections,  each  about  2  ft.  in  height, 
and  trimmed  down  to  approximately  12  x  16  in.  in  cross- 
section,  to  suit  the  capacity  of  the  testing  machine. 
Two  sides  of  the  specimens  were  the  original  finished 
faces  of  the  pilaster. 

There  was  nothing  unusual  about  the  character  of 
this  brickwork.  It  was  laid  in  ordinary  English  bond, 
every  sixth  course  a  header  as  called  for  by  the  New 
York  building  code.  The  workmanship  was  good,  but 
apparently  no  especial  care  had  been  taken  to  produce 
superior  work.  The  joints  were  not  thoroughly  slushed 
up,  and  though  they  were  fairly  well  filled  there  were 
voids  here  and  there  in  which  an  ordinary  lead  pencil 
could  be  inserted,  such  as  are  not  uncommon  in  ordi- 
nary good  acceptable  brickwork.  The  brick,  from  the 
Hudson  River  district,  were  sound  and  well-burnt. 
According  to  specifications,  corroborated  by  the  super- 
intendent in  charge  of  the  work  at  the  time  of  its 
original  construction  in  1903,  a  1 : 3  portland  cement 
mortar  was  used. 

During  its  life  of  about  16  years  the  masonry  had 
carried  a  comparatively  light  load,  such  as  wcruld  come 
from  a  floor  used  as  oflSces  and  reception  rooms.  The 
load  probably  never  exceeded  100  lb.  per  sq.in.  on 
the  masonry,  and  perhaps  was  ordinarily  not  more  than 
one-fourth  of  that  amount. 

The  results  obtained  in  the  tests,  expressed  in  pounds 
per  square  inch,  were : 

Specimen  I  .\  B  C 

ntimatc  crushing  load 1.389  877       2.013        1.862 

.\ppearance  of  iirst  cracic 516  640        1,588        1,275 

The  average  strength  of  the  four  specimens  is  1.555 
lb.  per  sq.in.  The  low  value  for  specimen  A  was  due, 
it  is  believed,  to  uneven  bearing  on  the  pressure  plate 
of  the  testing  machine,  which  was  not  noticed  until  the 
initial  load  had  been  applied.  For  comparison,  however, 
it  has  been  retained  in  figuring  the  average. 

In  the  table  following,  the  results  above  are  com- 
pared with  the  results  of  tests  made  on  laboratory 
specimens.  Only  such  tests  are  used,  however,  in  which 
the   materials   and   construction   are   substantially  like 
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those  found  in  our  specimens.  Of  the  Watertown 
Arsenal  series  (made  at  various  times  since  1884)  only 
those  tests  are  considered  in  which  common  brick  laid 
up  in  1 :  3  portland  cement  mortar  was  used.  Similarly, 
from  the  Bureau  of  Standards  series  (Pittsburgh, 
1917)  those  cases  were  selected  in  which  the  brickwork 
was  made  of  Grade  2  brick  (common  brick)  laid  in 
1 : 3  Portland  cement  mortar.  A  series  of  tests  made 
by  Prof.  James  S.  Macgregor  at  Columbia  University 


TESTS  OF  ACTUAL  BRICIvWORK  COMPARED   WITH 
LABORATORY  TESTS 


E.          A       1 

^H 

^^^s^ 

"^1^;;;       ^1 

'.'  ->^  ^^^^1 

^1^.;             '    9%k:.^- 

^H                                    V  ' 

'    M 

^^^^"^ 

:^y^^^H 

i^^^m^u 

B^i^^  V^\  .-  •;"  '"*'^- 

1 

M 

■^J^^  .         ,  >                 1^ 

'9 

H''^Hk> 

-   ""^1 

^M^-  ^  "  ^ 

m 

^^^flWHKi    ' 

■  -<^''^^H 

^B^^^ff*" 

;  '/^l 

m                      ^ 

'<■  ^^1 

^^HdHK^^S'^^                                                 j^fK^sy 

^Ksi^^^^l 

Hkid 

H 

PIER  SECTION  "A,"  BEFORE  TEST 

to  determine  the  proportion  of  cement  in  mortar  that 
might  be  replaced  by  lime  without  reducing  the  strength 
of  the  brickwork  is  also  included  to  the  extent  to  which 
no  diminution  of  strength  was  found  for  common  brick. 
Comparison  was  also  deemed  proper  with  some  tests  at 
the  Technical  High  School  in  Stockholm,  Sweden  (re- 
ported in  The  Clay  Worker  for  July  and  Augu.st, 
1917),  as  the  crushing  strength  of  the  brick  used,  4,040 
lb.  T)er  sq.in.,  indicated  a  brick  of  about  the  same  qual- 
ity as  used  in  New  York.  Of  the  University  of  Illinois 
series  (Bulletin  No.  27,  September,  1908),  only  two 
tests  appear  to  be  comparable,  as  shale  brick  having  a 
crushing  strength  of  over  10,000  lb.  per  sq.in.  were 
generally  used ;  in  the  two  tests  cited,  clay  bricks  having 
a  strength  of  about  3,900  lb.  per  sq.in.  were  used. 

The  table  shows  that  the  average  strength  of  the 
actual  brickwork  is  about  4  per  cent  greater  than  the 
average  strength  of  the  laboratory  specimens.  And  it 
should  be   remembered   that   our  specimens   had   been 


No 

Average 

-—Variation  from  .\veraEe 

of 

Strength, 

Highest, 

Spc 

01- 

Lb.  per 

Lb.  Per 

Per 

Lb.  Per    Per 

Series 

mens 

Sq.in. 

Sq.in. 

Cent 

Sq.in.     Cent 

Actual  Brickwt.rk 

4 

1.555 

2,093 

134  6 

877     56   4 

^^  aterto\vil . . . 

« 

1.705 

3,422 

200.7 

900     52  8 

Bureau  of  Standards 

16 

1,391 

2.070 

148.8 

700     50.3 

University  of  Hlinois     ... 

2 

1,060 

I.09C 

102  8 

1.030     97.2 

Macgregor 

i 

1,337 

1,685 

126  0 

1,170     87   5 

4 

1,862 

1,700     91    3 

Average  of  laboratory  tests. . . 

1,490 

(35  specimens) 

subjected  for  many  years  to  actual  load,  had  been  sub- 
jected to  more  or  less  shock  in  the  process  of  demolition 
of  the  building,  and  had  been  further  punished  by  trans- 
portation to  the  laboratory  and  trimming  for  the  test- 
ing machine. 

Cement  Joints  for  Water  Mains 

AS  A  RESULT  of  experience  at  Los  Angeles  with 
cement  joints  for  water  mains,  as  reported  in  Enqi- 
ncering  News,  Nov.  25  and  Dec.  30,  1915,  D.  D,  Clarke, 
then  engineer  of  the  Water  Bureau  of  Portland,  Ore., 
recommended  the  trial  of  cement  joints  on  1,000  ft. 
of  8-in.  pipe  at  Portland.  This  was  so  successful,  says 
Mr.  Clarke  in  a  letter  published  in  the  June  Jnurnat 
of  the  New  England  Water  Works  Association,  tha* 
since  then,  according  to  F.  W,  Randlett,  successor  to 
Mr.  Clarke,  cement  joints  have  been  used  almost  ex- 
clusively, except  where  the  main  must  be  put  in  use 
within  48  hours  of  the  time  of  calking  the  cement. 
Aside  from  his  introductory  statements,  summarize^) 
above,  Mr.  Clarke's  account  of  the  practice  and  results 
at  Portland  is  as  follows: 

The  method  of  preparing  the  cement  and  filling  tlie  joint 
adopted  here  is  practically  the  same  as  that  used  in  Loi^ 
Angeles:  First  quality  medium  setting  cement  is  used, 
mixed  so  dry  that  the  impress  of  the  hand  will  be  left  upon 
a  small  ball  which  will  crumble  when  let  fall  from  the 
height  of  12  in.  The  pipe  should  be  laid  upon  a  firm 
foundation;  the  spacing  of  the  spigot  in  the  bell  may  be 
effected  by  placing  a  small  bit  of  lead  under  it.  A  small 
bit  of  yarn  should  be  used,  just  sufficient  to  keep  the  cement 
from  entering  the  pipe.  After  filling  the  bell  with  cement 
it  is  thoroughly  compacted  with  a  yarning  iron,  by  hand. 
This  will  have  to  be  repeated  two  or  three  times  before 
the  face  of  the  joint  can  be  properly  smoothed  and  rounded. 

To  the  present  time  there  have  been  laid  in  this  city 
approximately  27.8  miles  of  4-  to  16-in.  pipe  with  cement 
joints  besides  which  about  4,000  ft.  of  24-  and  30-in.  pipe 
has  been  relaid  with  cement  joints  during  the  progress  of 
"grade  crossing"  elimination  work. 

When  the  first  line  of  8-in,  pipe  was  laid  in  1916,  minute 
leaks  occurred  which  were  entirely  taken  up  in  a  few  weeks 
time.  In  relaying  the  30-in.  pipe  mentioned  above  it  was 
placed  in  a  concrete-lined  tunnel  which  afforded  an  oppor- 
tunity of  observing  the  leakage.  When  the  pressure  was 
turned  on  the  500  or  more  feet  of  30-in.  pipe  in  the  tunnel 
section,  the  leakage  was  very  considerable.  After  draining 
the  water  from  the  tunnel  two  or  three  times  the  leakage 
was  noticed  to  be  decreasing  and  at  the  end  of  six  months 
had  stopped  entirely  and  all  the  joints  have  since  remained 
tight. 

At  a  later  date  it  became  necessary  to  raise  100  ft.  of 
16-in.  pipe  which  had  been  laid  with  cement  joints.  This 
pipe  was  raised  approximately  4  ft.  under  full  working 
pressure  of  about  70  lb.  without  any  leaks  resulting. 

Prior  to  the  general  use  of  cement  as  a  jointing  material, 
as  indicated  above,  the  department  instituted  a  series  of 
tests  to  determine  the  degree  of  flexibility  in  the  joints  of 
cast-iron  pipe  when  laid  with  joints  of  neat  cement,  leadite 
or  pig  lead. 
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Engineers  in  Many  Fields  Discuss  Licensing 

Extracts  from  Letters  Commenting  on  the  Editorial  Discussion 
of  the  Subject  Published  in  Engineering  News-Record  of  July  6 


Since  the  publication  in  the  isnue  of  July  6,  of 
an  editorial  discussion  on  "A  Ratioyml  Approach 
to  the  Licensing  Problem,"  Engineering  News- 
Record  has  vivited  comment  as  to  the  viewpoint 
therein  presented  from  a  number  of  representative 
engineers.  Some  of  these  were  knovm  to  favor 
the  licensing  principle,  some  disapproved  and 
others  either  were  neutral  or  had  never  expressed 
any  opinions.  The  replies  that  have  been  received 
indicate  a  widespread  approval  of  the  principles 
advanced  in  our  discussion,  but  few  of  the  writers 
can  find  valid  reasons  for  the  licensing  laivs  that 
have  been  enacted  and  are  now  contemplated.  The 
following  extracts  are  from  some  of  these  replies. 
Others  will  appear  in  an  early  issue. — EDITOR. 


George  E.  StcCcnson 
Civil   and   Mining   Engineer,    Scranton,   Pa. 

Having  just  read  your  editorial  discussion  on  the  engi- 
neers' licensing  problem,  in  the  issue  of  July  6,  I  take  the 
liberty  of  congratulating  you  upon  its  excellence,  and  of 
expressing  my  own  views,  es.peeiaUy  on  the  act  passed  by 
the  legislature  in  Pennsylvania. 

Your  queries,  "Are  the  present  laws  for  the  protection 
of  the  public  against  such  [engineering]  failures  inade- 
quate? Has  state  supervision  over  plans  and  operations 
been  carried  to  its  maximum  usefulness?  Does  the  public 
safety  demand  that  the  state  go  back  of  the  work  itself 
and  certify  to  the  competence  of  all  those  who  may  be  called 
on  to  plan  and  execute  such  works?  Will  the  net  results 
of  such  a  procedure  measured  in  increased  public  safety 
justify  the  labor  and  expense  involved  in  its  administra- 
tion?"; followed  by  your  statement  that  "licensing  must  be 
justified  wholly  on  the  ground  of  the  public  welfare  and 
not  at  all  on  that  of  professional  advantage,"  embody  all  the 
items  that  either  justify  or  condemn  the  principle  of  licens- 
ing professional  engineers  and  land  surveyors. 

Our  present  act,  "To  Regulate  the  Practice  of  the  Pro- 
fession of  Engineering  and  of  Land  Surveying,"  alleges  in 
Section  1,  "that  in  order  to  safeguard  life,  health  and 
property, — etc."  In  this  respect,  the  act  differs  from  other 
acts  requiring  the  registration  and  licensing  of  those  prac- 
ticing other  professions,  as  for  example,  medicine.  The 
act  of  June  3,  1911,  is  preceded  by  a  preamble,  which  reads 
as  follows:  "Whereas,  the  safety  of  the  citizens  of  this 
Commonwealth  is  endangered  by  incompetent  phys.icians 
and  surgeons  and  due  regard  to  the  public  health  and  the 
pi-eservation  of  human  life  demands  that  none  but  compe- 
tent and  properly  qualified  physicians  and  surgeons  shall 
be  permitted  to  practice  their  profession.  Therefore,  etc." 
The  act  regarding  the  practice  of  optometry  of  June  30, 
1917,  contains  a  preamble  as  follows:  "Whereas,  the  eye- 
sight of  the  citizens  of  this  Commonwealth  is  endangered 
by  incompetent  persons  practicing  optometry,  and  due 
regard  for  the  protection  and  safety  of  the  citizens  de- 
mands that  only  authorized  and  qualified  optometrists  shall 
be  permitted  to  practice."  The  dental  act  of  June  9,  1897, 
contains  a  preamble  as  follows:  "Whereas  the  health  and 
:omfort  of  the  public  and  in  many  instances  the  lives  of 
individuals,  are  contingent  upon  the  intelligent  and  com- 
petent dental  service,  etc."  The  act  regarding  the  practice 
of  pharmacy  of  May  24,  1887,  reads  as  follows:  "Whereas, 
the  safety  of  the  public  is  endangered,  etc." 


Evidently,  the  promoters  of  the  engineers'  licensing  act 
were  not  brave  enough  to  make  any  such  false  assertion, 
regarding  the  practice  of  land  surveying,  which  is  defined 
in  the  act  "as  the  determination  of  area,  or  the  establish- 
ment of  land  boundaries,  and  the  sub-division  and  plotting 
of  land,"  or  a  similar  statement  with  regard  to  the  practice 
of  the  professional  engineer,  who  is  defined  as  "one  who 
initiates,  investigates,  plans  and  directs  the  control  of 
the  forces  of,  and  the  utilization  of  the  materials  of 
nature  and  human  activities  in  connection  therewith  for  the 
benefit  of  man,  etc." 

In  the  State  of  Pennsylvania  we  now  have  in  force  laws 
which  are  ample  to  protect  the  public  and  to  safeguard  the 
life,  health  and  property  of  the  citizens  of  the  common- 
wealth, which  I  believe  cover  all  of  the  activities  of  the 
professional  land  surveyor  and  professional  engineer  that 
in  any  way  affect  the  public  safety.  Pennsylvania  Water 
Supply  Commission,  Public  Service  Commission,  the  State 
Board  of  Health,  the  Bureau  of  Labor  and  Industry,  the 
Board  of  Education,  and  the  State  Highway  Department, 
all  have  power  to  pass  upon  the  correctness  of  structural 
plans  covering  water  supplies,  bridges,  canals,  highways, 
sewers,  factory  buildings,  buildings  arranged  for  public 
assemblies,  theaters,  schools,  elevators,  steam  boilers,  etc., 
and  these  laws  regarding  engineering  and  architectural  struc- 
tures are  constantly  being  remodeled  to  cover  the  increased 
necessities  for  public  protection.  Electric  power  and  light 
companies'  construction  is  supervised,  and  the  crossing  of 
public  highways,  railroads,  etc.,  by  high-tension  lines  must 
meet  specifications  issued  by  the  Public  Service  Commis- 
sion and  the  plans  approved  by  Highway  Department  or 
the  railroad  officials. 

Pennsylvania  mine  laws  have  been  used  as  a  pattern  in 
almost  every  state  where  coal  is  mined,  and  together  with 
the  system  of  inspection  adopted  in  Pennsylvania,  have 
proved  adequate  in  the  main  to  protect  the  public  and  the 
employees.  Whenever  experience  has  dictated  more  strin- 
gent laws  they  have  been  immediately  passed  by  the  legis- 
lature, and  plans  for  structures  and  the  opening  of  mines 
must  comply  with  these  acts  and  are  subject  to  the  inspec- 
tion arid  supervision  of  the  Bureau  of  Mines. 

W^hy  burden  the  professional  engineer  and  land  sur- 
veyor, who  is  engaged  in  an  independent  practice,  with  a 
registration  and  license  act,  under  the  false  claims  of  pro- 
tecting the  safety  and  lives  of  the  citizens  of  the  common- 
wealth, wnile  the  engineers  employed  by  the  companies 
engaged  in  interstate  commerce,  who  plan,  build  and  care 
for  the  maintenance  of  the  railroads  and  bridges,  are  ex- 
empted, and  while  the  selection  of  the  railroad  engineers, 
conductors  and  signalmen,  who  operate  fast  trains  over 
these  same  railroads  and  bridges,  is  left  entirely  to  the 
judgment  of  the  railroad  executives? 

Why  have  the  land  surveyor  registered  when  we  have  no 
standard  of  qualifications  for  the  motormen  and  conductors 
on  our  street  cars,  upon  whose  qualifications  and  skill  the 
safety  and  lives  of  our  citizens  depend? 

Why  have  the  men  practicing  mechanical  engineering 
registered  and  licensed  on  proving  their  qualifications,  when 
we  issue  a  license  to  any  youth  of  16  or  over  to  operate  an 
automobile  on  a  public  highway  without  the  slightest  at- 
tempt to  show  that  the  applicants  are  qualified,  or  even 
have  any  knowledge  of  the  common  rules  of  the  road?  His 
acts  in  operating  a  motor  car  arc  a  greater  menace  to  the 
lives  and  safety  of  the  citizens  of  the  commonwealth  than 
any  blunders  of  the  civil,  electrical,  mechanical,  chemical 
or  mining  engineer  in  independent  practice. 

I  have  before  me  a  prospectus  of  the  American  Associa- 
tion of  Engineers,   mailed   with   the   blank   application  for 
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membership  in  the  association,  from  which  I  quote  as  fol- 
lows: "Legislation  Concerning  Engineers — The  Associa- 
tion is  primarily  responsible  for  the  enactment  of  laws 
licensing  engineers,  thereby  protecting  competent  engineers 
from  the  unjust  competition  of  dabblers  and  quacks,  and 
protecting  the  public  by  requiring  men  who  wish  to  practice 
as  engineers  to  qualify  before  a  legally  constituted  board. 
So  far  there  are  20  states  with  license  laws.  Fifteen  pro- 
posed but  did  not  pass  such  legislation  last  year,  and  in 
only  13  has  any  legislation  not  been  initiated.  This  work 
must  be  completed  to  make  the  work  already  accomplished 
more  effective." 

I  notice  in  the  article  by  Prof.  Harry  Tucker,  of  North 
Carolina  State  College  of  Agriculture  and  Engineering, 
advocating  the  licensing  act,  that  he  claims  that  the  most 
important  needs  for  registration  of  engineers  are,  in  the 
following  order:  1,  for  the  protection  of  the  qualified 
engineer;  2,  for  the  protection  of  the  name  "engineer";  3, 
that  the  standards  of  the  profession  may  be  raised;  (and, 
apparently  in  his  estimation,  last  and  least)  4,  for  the 
protection  of  the  public. 

It  seems  quite  evident,  as  alleged  recently  in  Mining  and 
Metallurgy,  published  by  the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  that  the  professional  engi- 
neers and  land  surveyors  of  the  United  States  have  been 
asleep  and  have  permitted  a  small  minority  to  put  across 
these  iniquitous  licensing  acts,  which  even  on  the  showing 
of  their  advocates  hold  the  protection  of  the  public  as  a 
consideration  secondary  to  the  interests  of  the  professional 
engineer  who  fears  competition  and  desires  to  exclude  it. 
The  real  engineer  welcomes  competition  always,  especially 
from  the  quacks  and  dabblers,  for  such  competition  invari- 
ably enables  him  to  extend  his  field  and  increase  his  fee. 

It  may  interest  you  to  know  that  some  of  us  in  Pennsyl- 
vania are  awake  to  the  situation  and  are  contesting  the 
constitutionality  of  the  act,  which  among  other  things,  pro- 
vides "that  no  man  shall  practice  land  surveying  or  pro- 
fessional engineering  as  an  independent  practitioner  until  he 
is  25  years  of  age."  How  in  the  world  they  can  ever  justify 
the  licensing  of  land  surveyors  on  the  theory  that  it  is  for 
the  protection  of  the  lives  and  safety  of  the  people  of  the 
commonwealth  is  inconceivable.  A  test  case  following  the 
arrest  of  a  practicing  land  sui'veyor  is  now  under  way  in 
Pennsylvania.  If  this  is  unsuccessful,  we  propose  to  go  to 
ihe  next  legislature  and  work  hard  for  the  repeal  of  the  pre  > 
ent  act  and  if  possible  to  prevent  the  passage  of  a  future  act. 
To  that  end  we  solicit  the  assistance  of  all  those  who  are 
interested  against  this  selfish  licensing  scheme. 


T.  J.  IVasscr 

President,   State   Board   of  Professional   Engineers   and   Land 
Surveyors,  Jersey   City,  N.  J. 

Your  editorial  on  "A  Rational  Approach  to  the  Licensing 
Problem"  in  the  issue  of  July  6,  1922,  was  discussed  at  a 
meeting  of  the  State  Board  of  Professional  Engineers  and 
Land  Surveyors,  and  it  was  found  that  each  and  every  mem- 
ber of  the  board  had  previously  read  it.  We  feel  gratified 
to  know  that  the  conclusions  reached  by  you  coincided 
exactly  with  those  reached  by  our  board  and  previously 
adopted. 

Particular  attention  is  called  to  your  second  principle. 
The  board  is  unanimous  in  the  opinion  that  the  license 
must  actually  define  the  kind  of  engineering  work  followed 
by  the  licensee.  This  is  not  very  clear  in  the  law,  but  legal 
opinion  justifies  the  board  in  reaching  its  conclusions. 
This  is  fully  covered  by  Rule  No.  8,  which  has  been  adopted 
by  the  board  and  which  reads  as  follows: 

Branch  of  Professional  Engineering.  In  making  appli- 
cation for  license  as  a  professional  engineer,  applicant  must 
state  clearly  which  division  of  professional  engineering  to 
which  applicant  belongs,  as  for  instance,  "Civil,  Mechanical, 
Electrical,  Mining  or  Chemical  Engineer." 

If  applicant  belongs  to  the  division  "Civil  Engineering," 
state  clearly  the  sub-division  in  which  applicant  is  qualified, 
as  for  instance,  "Railroad  Engineer,  Municipal  Engineer, 
Sanitary  Engineer,  Highway  Engineer,"  etc. 


This  rule  is  for  the  benefit  of  applicant  who  has  spe- 
cialized in  one  of  many  sub-di\-isions  of  civil  engineering, 
and  the  Board  reserves  the  right  in  issuing  licenses  as  a 
civil  engineer  or  for  any  of  its  sub-divisions,  to  use  its 
discretion  as  provided  for  in  the  act. 

The  board  feels  justified  in  proceeding  in  this  method 
and  is  pleased  to  know  that  its  judg^nent  was  so  ably 
seconded  by  your  article. 

*     *     * 

F.  M.   Randlett 

Engineer,  Bureau  of  Water-Works,  Portland,  Ore. 

Your  editorial  discussion,  entitled  "A  Rational  Approach 
to  the  Licensing  Problem,"  seems  to  me  to  be  a  very  fair 
one  and  I  think  you  are  to  be  congratulated  on  not  having 
written  to  curry  favor  with  the  licensing  enthusiasts. 
It  is  a  pity  that  a  slightly  more  dignified  word  could  not 
have  been  used;  one  that  would  have  tended  to  raise  instead 
of  lower  the  profession  in  the  eyes  of  the  general  public. 
The  lawyer  is  admitted  to  the  bar  and  the  doctor  passes 
the  state  board  examination,  while  the  engineer  takes  out 
his   license. 

In  Oregon  the  statute  has  been  in  force  about  three 
years  and  discussion  for  and  against  it  has  been  going  on 
with  the  enthusiasm  sho\vn  more  by  those  in  favor  of  the 
law  than  by  the  opposition.  The  opponents  seem  to  have 
lather  quietly  acquiesced,  paid  their  fees  and  gone  their 
way.  The  public,  as  such,  has  so  far  failed  to  express 
any  opinion.  Whether  or  not  the  public  has  been  bene- 
fitted is  hard  to  say,  but  it  may  be  safely  stated  that  it 
is  probably  apathetic  as  to  whether  the  engineer  is  licensed 
or  not. 

The  companies  or  corporations  requiring  engineering 
service  are  apparently  able  to  protect  themselves  from  the 
unqualified  seeking  to  sell  their  services  and  evidently 
employ  fairly  good  talent.  Possibly  some  of  the  smaller 
towns  and  cities  have  been  imposed  upon,  but  usually  due 
to  the  fact  that  they  accept  the  proposal  of  the  lowest  fee 
and  consequently  get  about  what  they  pay  for,  with  the 
usual  results.  When  it  conies  to  hiring  an  engineer  for 
state  or  municipal  purposes  the  fact  that  the  candidates 
are  licensed  does  not  insure  the  employment  of  the  proper 
man.  The  public,  therefore,  is  not  necessarily  protected, 
and  as  a  licensed  engineer  only  may  be  appointed,  the 
effect  of  the  law  is  purely  class  legislation. 

There  is  no  distinct  line  whereby  we  may  know  when 
the  engineer  ceases  to  be  an  engineer  and  becomes  an 
executive,  except  as  indicated  by  the  title  of  his  position, 
which  often  is  not  indicative  of  his  duties.  A  manager  or 
superintendent  may  function  as  the  engineer  and  the  engi- 
neer may  be  executive  only.  In  such  instances  who  shall 
be  licensed  to  protect  the  public? 

I  quite  agree  with  your  summary  and  closing  paragraph, 
except  that  I  sometimes  think  "the  avowed  purpose  of  its 
advocates"  is  possibly  a  blind  for  the  class  legislation  it  is 
hoped  will  prevail. 

A.  L.  Dabney 

Consulting  Engineer,  Chairman  Tennessee  State  Board  of 
Architectural  and  Engineering  Examiners,  Memphis,  Tenn. 

The  editorial  discussion  in  your  issue  of  July  6  correctly 
presents  the  principles  on  which  license  laws  for  engineers 
should  be  based.  Unquestionably  the  only  consideration 
with  legislators  must  be:  Does  the  public  interest  demand 
such  laws?  One  who  has  reviewed  many  applications  for 
license  in  a  state  that  has  recently  adopted  the  licensing 
of  engineers  must  concede  that  it  does. 

It  is  true  that  many  employers  of  engineers  have  the 
ability  and  means  to  find  men  of  whose  competence  there 
is  no  doubt;  but  the  clientele  of  many  engineers  is  largely 
represented  by  boards  ot  laymen  (city  and  county  officials 
and  others)  who  do  not  devote  the  necessary  time  and 
thought  to  investigating  the  engineer's  qualifications.  The 
recently  enacted  law  in  this  state  recognizes  that  only 
those  engineers  who  are  responsible  for  results,  and  not 
their  subordinates,  should  be  licensed. 

The  writer   is   fully  convinced   that  the   public   interest 
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demands  that  engineei-s  be  licensed,  and  that  the  interests 
of  the  profession  demand  it;  and  while  the  legislature  can 
consider  only  the  public  interest,  the  profession  may 
properly  avail  itself  of  this  method  of  improving  its  status 
before  the  public.  The  analogy  of  the  engineer's  case  to 
that  of  the  doctor  and  lawyer  should,  of  course,  be  viewed 
with  proper  allowances.  It  may  be  suggested  that  while 
members  of  the  medical  and  legal  professions  have  more 
frequently  a  clientele  of  individual  citizens,  it  is  largely 
among  neighbors  and  acquaintances  of  long  standing.  Their 
field  is  geographically  small  and  does  not  change  much. 
The  engineer  must  frequently  find  his  clientele  among  per- 
sons who  have  never  seen  him  before,  and  probably  never 
before  had  occasion  to  employ  an  engineer.  As  a  result,  a 
young  man  with  ambition  and  nerve  but  little  technical 
ability,  is  frequently  employed  for  important  work  and 
takes  up  his  abode  in  a  community  that  has  theretofore 
given  little  thought  to  what  an  engineer  is.  He  becomes 
that  community's  conception  of  an  engineer;  and  an  appre- 
ciable part  of  the  population  of  this  country  regards  the 
engineer  not  as  a  member  of  one  of  the  learned  professions, 
but  as  one  of  a  class  of  persons  resembling  their  new 
fellow-townsman. 

When  the  licensing  of  engineers  has  become  general  and 
the  standards  for  granting  licenses  are  raised  to  a  proper 
level,  our  profession  will  be,  in  the  estimate  of  our  fellow 
men,  on  a  much  higher  plane  than  it  now  occupies. 

To  attempt  to  define,  by  a  license  certificate,  precise 
bounds  within  which  the  licensee  must  confine  himself, 
would  be  a  difficult  task.  Might  we  not  hope  that  as  the 
standard  is  raised  through  succeeding  years,  the  time  will 
come  when  no  engineer  may  be  licensed  who  is  not  sub- 
stantially grounded  in  the  underlying  principles  of  all 
engineering  knowledge?  Then,  although  the  licensee  may 
pursue  a  special  branch  of  engineering,  he  would  not  be 
ignorant  of  all  other  branches;  and  his  standards  would  not 
permit  his  undertaking  work  for  which  he  knew  himself  to 
be  indifferently  qualified.  How  many  engineers  have  any 
of  us  known,  of  real  standing  in  the  profession,  who  would 
undertake  work  for  which  they  were  not  qualified  ?  License 
laws,  properly  framed  and  enforced,  should  ultimately 
bring  all  practising  engineers  to  this  standard  by  elimin- 
ating those  who  cannot  be  brought  to  it.  Again  resorting 
to  analogy:  a  physician's  license  does  not  attempt  to  define 
his  specialty. 

After  assisting  in  the  drafting  of  a  law  and  then  trying 
to  recognize  it,  after  various  committees  have  modified  it, 
one  decides  that  at  present  theory  and  practice  in  this 
matter  are  still  far  apart.  Reassurance  lies  in  the  thought 
that  if  a  state  legislature  recognizes,  by  the  passage  of 
any  bill,  however  weak,  that  the  public  interest  demands 
licensing  of  engineers,  the  details  of  the  bill  are  of  little 
moment.  They  can  be  gradually  improved  as  the  state 
becomes  accustomed  to  the  license  idea. 


F.  G.  Jonah 
Chief  Engineer.  St.  Louis-San  Francisco  Ry.,  St.   Louis,  JIo. 

I  personally  have  always  been  opposed  to  the  licensing 
of  engineers,  first,  because  it  does  not  add  anything  to  the 
competency  or  qualifications  of  the  men  possessing  the 
licenses,  and  consequently  does  not  make  for  increased  ability 
in  the  profession,  nor  does  it  in  any  way  give  the  public 
any  better  service  than  it  now  receives. 

I  am  opposed  to  it  because  it  means  one  more  govern- 
mental regulating  body  in  each  state,  and  we  are  cursed 
with  these  now,  nationally  and  locally.  What  it  means  is  a 
machine  for  examinations  set  up  by  some  board  in  each 
state,  who  we  know  in  some  instances  are  using  their  offices 
to  make  engineering  a  closed  corporation  and  keep  out  the 
outsiders;  and  these  examining  boards  are  politically 
appointed  and  paid  by  the  state. 

If,  however,  any  state  is  bent  upon  putting  a  license  bill 
through,  then  I  think  the  best  thing  we  can  do  is  to  have 
a  uniform  law  that  has  already  been  adopted  in  several  of 
the  states. 


Hugh  L.  Cooper 
ConsuUins  Engineer,  New  York. 

I  think  the  six  principles  that  you  have  laid  down  at  the 
end  cf  your  discussion  of  this  licensing  subject  are  all  of 
them  at  least  steps  in  the  right  direction.  While  the 
liicensing  of  engineers  is  a  very  great  question,  it  is  a  ques- 
tion that  should  be  met  and  decided  squarely  on  its  merits 
and  just  why  engineers  should  not  be  licensed  on  their 
merits  is  something  I  have  never  been  able  to  understand. 

A  good  many  thousands  of  lives  and  a  good  many  millions 
of  dollars  would  have  been  saved  in  the  past  if  the  public 
were  honestly  informed  through  some  legitimate  licensing 
system  or  some  other  good  fountain  of  intelligence  as  to 
the  qualification  of  the  engineer  for  the  work  he  wa^■ 
attempting  to  do. 


Allen    Hazen 
Consulting  Engineer,   New  Yorlt. 

The  editorial  discussing  licensing,  which  appeared  in 
your  issue  of  July  C,  is,  I  think,  the  most  comprehensive 
and  fair  statement  in  regard  to  the  subject  that  I  have 
seen.  I  have  been  one  of  the  consistent  objectors  to  licens- 
ing from  the  beginning  and  up  to  the  present  I  have  seen 
no  good  reason  for  changing  my  point  of  view.  In  other 
words  I  have  been  unable  to  see  any  advantages  either  to 
the  profession  or  to  the  public  to  compensate  us  for  the 
very  considerable  trouble  and  expense  to  which  we  are  put 
in  connection  wth  licensing. 

Any  firm  of  engineers  employing  a  considerable  staff 
must  be  in  danger  of  violating  state  laws  more  or  less 
frequently  in  its  ordinary  professional  practice.  However 
many  licenses  it  may  take  out,  it  hardly  seems  feasible  to 
apply  for  licenses  in  every  state  that  passes  such  a  law 
for  everyone  of  its  men,  and  the  problems  that  come  up 
usually  require   prompt  action. 

Engineering  practice  is  not  limited  by  state  lines  and  in 
my  judgment  it  would  be  very  unfortunate  to  have  any 
such  limits  drawn.  If  licensing  is  to  become  a  permanent 
system  a  much  greater  degree  of  reciprocity  between  states 
would  seem  desirable  and  almost  necessary. 


C.  J.   Tilden 

Professor    of   Engineering   Mechanics,    Sheffield    Seientlflr    School, 
Tale  University,  New  Hawn.  Conn. 

I  have  read  the  editorial  carefully  and  with  much  interest. 
It  seems  to  me  that  you  have  put  the  case  well  and  I  find 
myself  substantially  in  agreement  with  what  you  say.  I 
do  not  believe,  however,  that  we  can  dismiss  the  matter  by 
saying  that  licensing  is  not  worth  while.  As  in  so  many 
other  cases,  we  are  confronted  by  "a  condition  instead  of  a 
theory."  Many  states  have  already  adopted  license  laws 
and  others  will  undoubtedly  do  so.  What  we  should  do, 
therefore,  is  to  guide  the  lawmakers,  so  that  the  resulting 
legislation  will  do  the  least  possible  harm  and,  if  possible, 
some  good.  I  have  in  mind  particularly  the  recent  law 
enacted  in  Pennsylvania,  which  seems  to  me  a  complicated, 
cumbrous  piece  of  machinery,  causing  unnecessary  irritation. 

We  should  recognize  frankly,  as  you  say,  that  no  law 
can  fully  protect  the  public  from  incompetence.  The  claim 
put  forward  at  the  time  of  the  Knickerbocker  disaster  was 
absurd.  The  law  should  provide  hardly  more  than  an 
authorized  list  of  engineers  practicing  in  the  state.  The 
requirements  of  the  law  should  be  as  simple  as  possible  and 
the  expense  of  registration  merely  nominal.  The  qualifi- 
cations specified  should  be  minimum  and  not  an  elaborate 
list  of  the  desirable  qualities  in  a  trained  engineer.  It 
should  be  distinctly  stated  that  the  state  assumes  no 
responsibility  in  the  matter  and  gives  no  assurance  of  safety 
to  the  public. 

I  congratulate  you  on  the  editorial.  A  clear  and  impartial 
statement  of  this  sort  will  help  greatly  in  clearing  the 
atmosphere. 
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Methods  of  Overcoming  Slides  on 
Side  Hill  Roads 

Inclined  Rock,  Shale  or  Clay  Stratum  Usual  Cause 

— Relocation  Often  Only  Remedy — Each 

Slide  a  Different  Problem 

1ATERAL  slides  have  made  maintenance  a  trouble- 
^some  task  on  side  hill  highways  in  Ohio.  Within  a 
few  years  several  hundred  slides  have  required  cogniz- 
ance by  the  state  maintenance  forces  and  some  of  them 
have  called  for  expensive  remedial  measures.  Usually 
each  occurrence  has  required  separate  treatment  but  a 
number  of  methods  have  been  satisfactory  enough  in 
several  different  instances  to  establish  themselves  as 
good  practice.  They  are  ditching  to  remove  water  and 
stabilize  the  soil;  driving  piles  to  lock  together  the  slid- 
ing layers;  and  a  subsurface  blasting  to  roughen  the 
rock  surface  and  thus  keep  the  overburden  from  sliding. 
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TYPES  OF  SIDE  HILL,  SLIDES  AND  REPAIR-METHODS 

All  three  methods,  as  carried  out  in  special  instances, 
are  illustrated  by  the  accompanying  sketches. 

Ordinarily  slides  have  occurred  when  a  shale,  or  a 
clay  or  a  rock  layer,  inclined  downhill,  provided  a  sliding 
plane.  On  this  sliding  plane  the  overburden  was  dis- 
turbed sufficiently  by  the  cutting  to  permit  water  and 
gravitation  to  overcome  a  previous  state  of  equili- 
brium. It  is  noted  among  the  observations  of  these 
Ohio  slides  that  a  hill-slope  of  fragmentary  material 
on  an  inclined  solid  stratum  of  any  material  impervious 
to  water  is  often  made  unstable  by  a  very  slight  re- 
moval of  material  particularly  in  the  form  of  a  con- 
tinuous gash  like  a  highway  cutting.  Commonly,  earth 
movement  does  not  at  once  follow  and  this,  with  the 
always  pressing  need  of  keeping  down  the  cost,  has  led 
to  taking  a  chance  in  locating  the  i-oad  and  in  not  open- 


ing back  the  uphill  slope  and  buttressing  the  downhill 
slope  with  an  ample  fill.  In  some  instances,  as  stated, 
no  practicable  amount  or  character  of  cutting  would 
prevent  movement.    Relocation  is  the  only  resort. 

Where  the  stratum  on  which  the  slide  traveled,  as 
shown  by  Diagram  I,  is  shale  or  clay  penetrable  by  piles, 
considerable  success  in  holding  the  moving  earth  has 
been  had  from  driving  two  rows  of  piles  as  indicated. 
The  piles  spaced  about  10  ft.  apart,  practically  nailing 
together  the  moving  and  the  stationarj'  strata,  were 
enough  of  an  obstacle  to  check  movement. 

In  the  second  diagram,  where  the  sliding  plane  was 
rock,  sliding  was  stopped  by  roughening  the  ledge  sur- 
face to  increase  the  friction.  Holes  were  drilled  through 
the  overburden  and  into  the  rock  and  light  blasts  were 
fired.  These  blasts  broke  and  heaved  up  the  ledge  sur- 
face making  it  sufliciently  rough  and  irregular  to  re- 
tard the  slide. 

A  more  common  remedy  is  to  ditch  the  uphill  crest 
as  shown  by  diagram  III.  In  this  instance  the  earth 
movement  had  heaved  up  the  road  surface  without 
much  lateral  movement.  By  ditching  along  the  uphill 
crest  and  leading  the  surface  water  right  and  left  along 
the  road  the  slipping  was  checked. 


Erection  Record  on  a  Chicago  Building 

ERECTION  of  7,500  tons  of  steel  in  70  working  days 
with  two  derricks  and  a  crew  averaging  90  men  was 
the  record  for  the  frame  of  the  first  section  of  the 
Illinois  Merchants  Bank  Building,  Chicago,  which  was 
completed  June  17.  The  crew  worked  an  8-hour  shift 
daily  for  54  days  each  week.  Fig.  1  shows  the  record 
flag  hoisted  over  the  erecting  gang  of  24  men.     Fig.  2 


FIG.  1.     STEEL  EP>ECTION  GANG  WITH  RECORD  FLAG 
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shows  the  work  partly  completed  with  the  two  derrick.s 
in  position. 

This  21-story  building  will  be  316  .x  178  ft.,  but  is 
being  built  in  two  duplicate  sections,  the  first  of  which 
will  be  finished  and  occupied  before  the  old  three-story 
bank  building  on  the  adjacent  site  is  torn  down.  This  old 
building  is  shown  at  the  left  in  Fig.  2.  Thus  the  total 
amount  of  steel  will  be  about  15,000  tons.  In  the 
present  section,  approximately  167  x  178  ft.,  there  are 


FIG.  2.     ILLINOIS  MKKCHA.XTS  BA.XK   J  ;riLl  i|.\o,   '  up     iUO 

two  sub-basements,  basement,  mezzanine  floor,  nineteen 
regular  floors,  attic  and  roof. 

Two  .steel  guyed  derricks  did  all  the  erection,  placing 
the  steel  for  two  floors  at  each  setting  and  averaging 
41  days  for  the  two  stories.  Each  derrick  had  a  112-ft. 
mast,  100-ft.  boom  and  100-hp.  electric  motor.  They 
worked  as  independent  units,  each  derrick  raising  itself 
to  the  new  level  at  each  setting.  The  heaviest  mem- 
bers handled  were  two-story  columns  weighing  24  tons. 
A  maximum  record  was  made  of  320  tons  placed  in 
one  day. 

This  erection  work  was  done  by  the  Overland  Con- 
struction Co.,  Chicago,  the  steel  being  fabricated  by 
the  American  Bridge  Co.  The  Henry  Ericsson  Co. 
has  the  general  contract  and  Graham,  Anderson,  Probst 
&  White  are  the  architects. 


St.  Paul  Water  Consumption 

The  water  consumption  in  the  City  of  St.  Paul  dur- 
ing the  year  1921  was  83.2  gal.  per  inhabitant,  and 
416  gal.  per  day  per  tap.  The  taps  are  96.5  per  cent 
metered  but  only  68.3  per  cent  of  the  total  consumption 
is  metered.  The  average  quantity  per  day  passing  each 
meter  is  321  gal.  The  cost  of  supplying  water  per 
million  gallons  figured  on  the  total  maintenance  charge 
is  $44.73,  but  figured  on  total  maintenance  plus  in- 
terest on  bonds  and  sinking  fund  it  is  $73.51.  St.  Paul 
supplies  only  about  60  per  cent  of  the  total  water  con- 
sumed within  its  limits. 


Comprehensive  Program  for  Denver 
Water -Works  System 

Single  Control  of  South  Platte  Water  and  Use 

of  Marston  Lake  as  Terminal  Reservoir 

Recommended — 64-M.G.D.  Filters 

UNIFIED  control  of  all  the  water  of  the  South  Platte 
River  above  Denver  under  the  management  of  the 
city  and  a  gradual  concentration  of  all  the  supplies 
through  a  new  set  of  conduits  leading  to  and  from 
Marston  Lake  as  a  distribution  reservoir  where  all 
water  would  pass  rapid  filters,  are  the  main  recom- 
mendations in  the  report  of  the  Engineering  Board  of 
Review  recently  submitted  to  the  Water  Commissioners 
of  Denver,  Colo.  Immediate  construction  to  increase 
the  present  supply  by  60  per  cent  at  a  cost  of  $6,700,000 
is  advised.  The  principal  items  are  as  follows:  New 
conduits,  $3,037,000;  64-m.g.d.  filter  plant,  $1,250,000; 
distribution  mains,  $1,955,000;  pumping  station  im- 
provements, $334,000. 

The  Board  of  Review,  consisting  of  Dabney  H.  Maury 
of  Chicago,  H.  T.  Cory  of  Los  Angeles  and  H.  S.  Crocker 
of  Denver,  was  appointed  at  the  suggestion  of  the 
Denver  Civic  and  Commercial  Association  after  a 
$5,000,000  bond  issue  for  certain  improvements  failed 
of  passage  at  an  election  held  on  May  17,  1921.  A  com- 
mittee of  prominent  local  engineers  from  the  association 
nominated  a  list  of  engineers  from  which  the  members 
of  the  Board  of  Review  were  chosen  by  the  water-works 
officials.  The  board  of  Review  has  been  at  work  since 
February.  Its  main  conclusions  and  recommendations, 
leading  to  an  ultimate  supply  of  200,000,000  gal.  a  day, 
are : 

The  health  of  the  citizens  must  be  safeguarded  by  insur- 
ing the  quality  of  the  water  used  by  them.  This  result  can 
only  be  obtained  by  aeration  and  more  complete  filtration 
than  the  existing  plant  affords,  .\bout  half  of  the  water 
consumed  annually  is  adequately  filtered,  the  remainder 
being  sterilized  by  chemical  processes.  Sufficient  pressure 
for  fire  protection  can  only  be  provided  by  increasing  the 
size  of  street  mains  and  by  making  extensive  additions  to 
the  distributing  system  in  the  business  district  as  well  as 
in  the  other  portions  of  the  city  where  low  pressures  exist. 
Extensive  areas  in  scattered  sections  of  the  city  have  insuf- 
ficient supply  and  pressure  for  household  purposes  and  lawn 
irrigation. 

Water  is  brought  to  the  city  from  Platte  Canyon  through 
a  complicated  system  of  wood-stave  pipe  lines  which  are  in 
various  stages  of  decay.  One  or  more  of  them  may  fail 
at  any  time  and  the  excessive  cost  of  their  repair  is  becom- 
ing too  great  to  be  borne  by  an  intelligent  community.  The 
failure  of  even  one  of  these  pipe  lines  during  the  period 
of  greatest  consumption  would  seriously  impair  the  supply. 
The  immediate  imperative  need  is  the  construction  of  a  new 
and  dependable  conduit  system.  It  is  recommended  that 
a  permanent  aqueduct  be  built  from  Kassler  (mouth  of 
Platte  Canyon)  to  Marston  Lake  of  sufficient  ultimate  ca- 
pacity to  serve  the  future  requirements  of  the  city. 

The  water  rights  of  the  city  are  involved  with  the  irriga- 
tion rights  of  others.  The  lands  about  Denver  are,  except 
for  a  relatively  small  acreage  with  the  earliest  water 
rights,  unsatisfactorily  irrigated.  The  real  water  require- 
ments of  the  lands  around  Denver  are  almost  exactly  the 
same  as  of  these  lands  when  put  to  urban  uses.  Thus  by 
providing  ample  irrigation  water  for  its  environs,  Denver 
automatically  provides  water  for  its  practically  unlimited 
growth.  To  provide  an  economical  and  satisfactory  admin- 
istration the  proper  legal  steps  should  be  taken  by  the  city 
for  a  unified  control  of  the  South  Platte  watershed  above 
Kassler,  thus  insuring  the  greatest  beneficial  use  of  the 
stream.  The  City  of  Denver  seems  to  be  the  only  feasible 
agency.    The  purchase  by  the  city  of  the  .•^ntero  Reservoir 
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and  High  Line  Canal  is  recommended  as  part  of  this 
general  plan. 

The  supply  available  from  the  eastern  slope  is  inadequate 
for  the  future  Denver.  Provision  should  be  made  at  once 
to  secure  a  perpetual  right  to  all  possible  diversion  from 
the  western  slope.  It  is  conservatively  estimated  that 
250,000  acre-ft.  [81.5  bil'-on  gallons  or  225  m.g.d. — Editor] 
may  be  obtained  from  that  source. 

The  city  is  facing  a  water  shortage,  and  an  adequate 
supply  of  water  and  proper  water  service  are  as  vital  to 
Denver's  life  as  food  is  to  any  one  of  her  citizens.  Denver 
has  a  larger  population  and  a  greater  assessed  valuation 
than  had  Los  Angeles  when  it  embarked  on  the  installation 
of  the  $30,000,000  Los  Angeles  Aqueduct.  [Population  of 
Denver,  256,491  in  1920;  213,381  in  1910;  133,859  in  1900. 
Population  of  Los  Angeles:  576,673;  319,198;  102,479.  The 
Los  Angeles  Aqueduct  was  projected  in  1904-5. — Editor.] 

A  great  deal  of  electric  power  can  be  generated  as  a 
byproduct  of  the  comprehensive  development  of  water  con- 
servancy outlined  in  this  report.  The  total  installed  capac- 
ity of  all  practicable  plants  will  ultimately  exceed  100,000 
kw.,  and  although  most  of  them  may  run  but  part  time, 
the  total  annual  output  will  exceed  Denver's  probable  con- 
sumption for  a  long  time  to  come. 

In  explanation  of  the  concentration  of  the  supplies 
in  Marston  Lake  and  the  decision  to  eliminate  ultimately 
the  slow  sand  plant  at  Platte  Canyon  and  the  present 
sites  of  galleries  and  rapid  filters  the  report  states: 

The  small  sources  of  supply  at  the  Mississippi  Street 
and  Cherry  Creek  galleries  are  the  residues  of  an  endeavor 
to  provide  water  for  a  small  population. 

The  establishment  of  Platte  Canyon  as  the  principal 
point  of  diversion  and  purification,  and  the  carrying  of 
treated  water  thence,  was  the  result  of  endeavoring  to 
bring  mountain  water  to  a  relatively  small  unit  (96,000 
population)  in  the  face  of  an  intrenched,  existing  supply, 
and  before  any  really  promising  reservoir  site  on  the  water- 
shed above  had  been  located. 

The  almost  ideal  terminal  raw  water  storage  for  a  very 
large  mountain  supply,  Marston  Lake,  was  developed  not 
so  much  for  that  purpose  as  to  render  Bear  Creek  an 
available  source  of  supply.  Because  of  its  size  it  is  imprac- 
tical to  cover  it,  and  without  such  covering  algae  grovrths 
develop,  especially  during  the  summer  months.  As  such 
growths  are  much  more  abundant  in  clear  water  than  in 
turbid  water,  Marston  Lake  is  not  well  adapted  to  the 
storage  of  clear  water,  filtered  and  ready  for  immediate 
consumption. 

Notwithstanding  the  large  amount  of  distant  storage  in 
Lake  Cheesman,  the  major  portion  of  the  pure  water  supply 
to  the  city  is  now  dependent  on  conduits  carrying  water 
23  miles  to  terminal  storages  in  the  city  holding  altogether 
but  little  more  than  a  single  average  day's  consumption. 

It  is  necessary  to  shift,  as  gradually  and  economically 
as  possible,  from  the  existing  arrangement  to  a  plan  where- 
by the  terminal  storage  of  raw  water  will  be  at  Marston 
Lake,  practically  on  the  outskirts  of  the  city,  with  all 
aeration  and  filtration  works  located  on  the  city  side  of 
that  storage,  and  with  several  conduits  leading  thence 
to  the  filtered  water  reservoirs  within  the  city  proper. 

In  support  of  the  recommendation  to  consolidate  con- 
trol of  the  South  Platte  water  for  domestic  purposes 
and  irrigation  the  report  states  that  about  100,000  to 
150,000  acres  near  Denver  are  poorly  irrigated.  Control 
has  not  been  unifoiTnly  satisfactory  and  will  not  be 
unless  some  agency  outside  of  land  owners  takes  the 
initiative.  All  signs  point  to  Denver  as  the  agency. 
Storage,  seepage  and  exchange  of  unregulated  water  in 
one  place  for  regulated  water  in  another  place  are  the 
three  points  necessary  to  regulate  the  supply.  Ulti- 
mately, power  as  a  byproduct  only  will  be  developed, 

Discussing  terminal  storage  in  relation  to  fire  losses 
the  report  states  that  since  conduits  which  bring  water 
from  distant  sources  cannot  be  made  failure-proof,  suf- 


ficient capacity  should  be  provided  to  meet  the  city's 
demands  for  a  period  as  great  as  the  time  required  to 
repair  any  possible  damage.  Taking  200  m.g.d.  as  the 
ultimate  draft,  Marston  Lake  provides  30  days*  storage. 
The  construction  of  a  225-m.g.d.  conduit,  125  per  cent 
in  excess  of  200  m.g.d.,  to  carry  raw  water  from  Kass- 
ler  at  the  mouth  of  Platte  Canyon  to  Marston  Lake,  is 
advised  as  the  lake  could  be  refilled  in  eight  months. 

Ample  mountain  storage  opportunities  exist  in  the 
South  Platte  for  the  entire  region.  Data  on  fourteen 
reservoir  sites  having  capacities  aggregating  1,154,000 
aere-ft.  are  given.  The  cost  varies  from  $16  to  $135 
per  acre-ft.  capacity. 

For  trans-mountain  diversion  from  an  area  within 
60  miles  of  Denver  along  the  western  rim  of  the  Con- 
tinental Divide,  three  tunnels  aggregating  14.6  miles 
long  are  contemplated  to  bring  water  from  the  Blue, 
Williams  Fork  and  the  Eraser  Rivers.  Two  of  the 
tunnels  would  carry  1,200  sec. -ft.  and  the  third,  1,000 
sec. -ft.  Diversions  from  the  Fraser  to  Boulder  Creek 
through  the  pilot  tunnel  of  the  Moffat  Railroad  would 
be  exchanged  with  owners  of  irrigation  rights  below 
Denver. 

Purchase  of  the  Antero  Reservoir  and  the  High  Line 
Canal  was  recommended  as  one  of  the  first  steps  toward 
Denver  obtaining  control  of  the  situation,  although  as 
to  the  legality  and  wisdom  of  the  contract  to  purchase 
these  properties  by  the  old  Public  Utility  Commission 
the  Board  of  Review  stated  it  did  not  feel  qualified  to 
express  an  opinion.  Litigation  is  still  pending  on  the 
contract  to  buy. 

Meters  are  not  recommended.  As  stated  in  discussing 
a  reduction  of  wastes  on  certain  water-logged  hay  lands, 
Denver  at  the  present  time  is  more  concerned  in  demon- 
strating the  greatest  beneficial  use  of  water  than  in 
reducing  wastes  or  inefficient  uses  to  a  minimum. 
Other  reasons  given  are  as  follows : 

At  least  80  per  cent  of  Denver's  supply  comes  to  the  con- 
sumer by  gravity,  so  that  the  cost  of  pumping  the  water 
would  be  only  slightly  reduced.  The  cost  of  filtration  would 
be  reduced  almost,  but  not  quite,  in  proportion  to  the  amount 
of  water  saved  by  the  meters.  The  capacity  of  the  first 
installment  of  the  permanent  plant  should  under  no  circum- 
stances be  made  less  than  that  herein  recommended,  so 
that  no  fixed  charges  could  be  saved  at  this  time. 

To  meter  all  of  the  services  in  Denver  would  cost  about 
$1,250,000  and  would  entail  an  added  annual  expense  for 
reading  and  testing  and  for  making  out  and  collecting  meter 
bills.     There  is  a  strong  local  prejudice  against  meters. 

The  present  meter  rates  in  Denver  are  inequitable  and 
are  far  from  being  such  as  would  tend  to  make  meters  effi- 
cient in  preventing  waste.  Incidentally,  the  Denver  meter 
rates  are  much  lower  than  those  in  many  cities  located  in 
places  where  water  is  more  plentiful  and  close  at  hand. 
The  fact  that  Denver  is  located  in  an  arid  region  and  has  to 
bring  its  supply  from  an  unusually  long  distance  greatly 
increases  the  cost  of  furnishing  water,  but  this  fact  is  not 
reflected  in  its  meter  rates. 

When  meters  are  installed  in  Denver,  as  they  surely  will 
be  at  some  time  when  their  installation  would  postpone  a 
large  expense  for  new  construction,  an  entirely  new  schedule 
of  meter  rates  will  be  essential. 

Aeration  to  eliminate  tastes  and  odors  is  liberally 
provided  for  in  the  filter  plant  design.  It  is  proposed  to 
build  sixteen  4-m.g.d.  filters  h,.ving  a  nominal  filtration 
rate  of  150  m.g.d.  per  acre,  filtration  to  be  preceded  by 
3J-hours'  sedimentation  after  coagulation.  An  experi- 
mental filter  plant  is  recommended  to  ascertain  how 
much  aeration  is  necessary  and  what  type  of  aeration  is 
most  effective  in  removing  tastes  and  odors. 
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Emphasis  in  Education  Shifted 
to  Research  Work 

Defines  New  Educational  Objective,  and  Pictures 

Ideal  University  as  Clearing  House  of 

Knowledge  for  Public  Service 

IN  DISCUSSING  the  evolution  of  educational  ideals 
and  purposes  at  the  fifty-first  commencement  of  the 
University  of  Illinois,  last  June,  Dean  Eugene  Daven- 
port, of  the  College  of  Agriculture  of  that  institution 
announced  a  shift  in  the  educational  objective.  His 
views  are  covered  in  these  extracts  fi'om  his  address: 

Now,  the'  most  significant  feature  of  this  evolution  in 
education  is  not  the  agricultural  college,  the  engineering 
college,  or  even  vocational  education.  It  is  the  shift  in  the 
objective  and  the  consequent  change  in  the  essential  fea- 
tures of  university  outlook  and  activity.  Traditionally,  the 
objective  in  education  had  been  almost  exclusively  personal; 
namely,  to  endow  certain  favored  individuals  with  a  mental 
equipment  which  should  set  them  apart  as  members  of  a 
privileged  class  distinguished  for  culture  or  aptitude  for 
government,  or  other  leadership,  in  any  event  freed  from 
the  ordinary  problems  that  plague  humanity. 

But  now  the  objective  is  life;  how  to  understand  it  and 
how  best  to  live  it  for  the  common  good.  So  has  the  scene 
shifted  from  the  man  to  his  activity.  So  have  language, 
literature,  and  history;  agriculture,  engineering,  and  eco- 
nomics; the  natural  sciences  and  their  applications;  philos- 
ophy and  art  in  all  its  forms — these  and  their  relations  to 
mankind  have  become  objects  of  study  as  means  of  under- 
standing life  and  of  living  it  more  successfully  rather  than 
as  means  of  educating  individual  men  and  women  for  their 
personal  advantage  over  others.  This  means  that  today 
the  student  has  become  the  means  to  the  end,  like  a  good 
book,  rather  than  the  end  itself;  and  this  is  well. 

Research  Fundamental — Incidentally  this  change  in  objec- 
tive from  the  man  to  the  activity  has  radically  altered  many 
of  our  fundamentals  in  procedure.  For  one  thing,  it  has 
shifted  the  emphasis  from  instruction  to  research.  So  long 
as  the  only  objective  was  the  education  of  the  individual, 
we  were  inclined  to  satisfy  ourselves  with  that  which 
chanced  to  lie  at  hand,  and  discovery  of  new  truth  was 
left  for  the  few  solitary  souls  who  may  be  called  educa- 
tional pioneers  by  natui'e. 

But  when  the  chief  objective  becomes  the  development  of 
this,  that  or  the  other  field  of  knowledge,  then  the  faculty 
of  an  institution  becomes  a  body  of  real  scholars  who  will 
exert  all  their  powers*  toward  discovering  new  facts  and 
setting  them  into  their  proper  places  with  related  facts  in 
order  that  principles  may  be  brought  to  light  and  safe 
procedure  indicated.  Where  this  great  pi-ocess  of  critical 
analysis  and  synthesis,  with  logical  deduction  which  we  call 
research,  is  going  on,  the  student  catches  the  spirit  almost 
out  of  the  atmosphere,  and  instruction  becomes  incidental 
to  that  kind  and  that  thoroughness  of  inquiry  after  new 
truth  which  seeks  to  learn  all  the  facts  with  which  life  and 
its  activities  must  reckon. 

It  is  this  shift  from  instruction  to  research  that  has 
brought  the  university  into  new  relations  to  the  public. 
Farmers,  for  example,  ignored  the  agricultural  college  for 
thirty  years,  but  they  did  not  ignore  the  experiment  station. 
They  said  they  wanted  facts,  not  theory.  They  got  them 
out  of  the  experiment  station  and  so  did  the  student,  and 
what  has  been  done  in  this  newest  of  all  educational 
attempts  is  being  done,  or  will  be  done,  for  every  essential 
activity  of  the  people  of  the  commonwealth.  As  the  sup- 
port of  the  farmer  has  come  to  rest  upon  what  scientific 
study  could  do  for  the  business  and  life  of  farming,  so  will 
the  university  as  a  whole  be  supported  both  morally  and 
financially  in  proportion  to  what  the  public  believes  the 
institution  will  contribute   to  the  common  welfare. 

All  this,  declares  Dean  Davenport,  means  that  the 
faculties  of  the  state  universities  must  take  their  cues 


from  the  broad  problems  that   puzzle  the   people,  and 
seek  to  aid  in  solving  them.     He  continues: 

For  all  these  reasons  our  state  universities  are  coming 
to  be  regarded  as  repositories  of  knowledge  needful  to  the 
people,  and  the  dwelling  places  of  prophets  who  have  some 
peculiar  insight  into  the  future,  because  knowing  the  pres- 
ent and  the  past  with  a  relatively  disinterested  perspective, 
they  may  speak  as  one  having  some  authority. 

The  world  needs  and  wants  and  will  have,  if  we  permit 
it,  the  closest  possible  contact  with  such  repositories  of 
knowledge  and  such  sources  of  prophetic  wisdom.  We  are 
honored  today  by  the  visit  in  a  body  of  the  first  citizens' 
organization  to  officially  undertake,  as  they  did  some  quar- 
ter of  a  century  ago,  the  moral  and  financial  support  of  an 
essential  part  of  the  work  of  a  state  university.  I  refer  to 
the  Illinois  Farmers'  Institute.  Their  example  has  been 
followed  and  will  be  further  followed  as  the  years  go  by. 
For  it  is  because  the  world  believes  in  the  value  of  such 
sources  of  information  that  the  states  have  endowed  these 
institutions  beyond  the  dreams  of  a  half  century  ago  and 
will  still  further  endow  them  in  proportion  as  their  present 
hopes  are  realized  and  all  our  eyes  are  still  further  opened. 

After  pointing  out  the  benefits  of  the  co-operation 
that  have  existed  between  the  citizens  of  Illinois  and  its 
university,  and  after  urging  a  resumption  by  the 
state  of  the  ten-year  program  for  "a  biennial  investment 
of  $10,500,000,  in  the  discovery  and  promulgation  of 
knowledge  and  its  application  in  the  State  of  Illinois," 
Dean  Davenport  declared  that: 

We  hear  too  much  about  educating  for  leadership.  What 
the  world  wants  is  not  leaders,  of  whom  it  has  a  surfeit, 
hut  rather  information  and  trained  habits  of  thinking  that 
it  may  select  its  leaders  wisely.  This  all  means  the  closest 
possible  working  relations  between  the  institution  and  the 
citizenship  of  the  state;  between  those  who,  feeling  the 
pressui'e  of  unsolved  probleins,  realize  the  need  of  better 
information,  and  those  whose  business  it  is  to  supply  the 
need.  A  university  so  guided  will  remain  close  to  the  people 
and  close  to  its  problems.  A  university  that  so  functions 
will  not  come  very  far  from  fulfilling  its  highest  usefulness, 
and  a  university  so  favored  will  not,  in  the  long  run,  want 
for  support,  though  its  normal  condition  will  be  one  of 
poverty  because  the  load  will  always  come  before  the  relief. 

Such  university  has  no  special  schemes  to  promote,  no 
propaganda  to  "put  over."  It  is  a  public  service  institu- 
tion, serving  the  world  in  every  way  possible  at  all  times 
and  places  where  knowledge  is  needed,  drawing  upon  that 
world  in  turn  for  all  it  is  able  to  contribute  to  public  wel- 
fare through  the  medium  of  its  evei-yday  experiences.  Such 
a  university  is  a  clearing  house  of  knowledge,  both  old  and 
new — free  to  all  who  need  it  for  the  public  good. 


Effect  of  Dyes  on  Protozoa  in  Sewage 

The  British  Mini-ster  of  Health,  Sir  A.  Mond,  was 
recently  asked  during  question  hour  in  the  House  of 
Commons  whether  his  attention  had  been  called,  accord- 
ing to  London  Municipal  Engineering  and  the  Sa>iitary 
Record,  "to  the  discovery  by  Thomas  H.  Fairbrother 
and  Dr.  Arnold  Renshaw,  of  Manchester.  England,  of  • 
several  dyes,  which,  in  the  activated-sludge  process  of 
sewage  purification,  can  kill  the  devouring  protozoa 
without  harming  the  purifying  bacteria;  and  whether 
he  would  give  facilities  for  carrying  out  the  results 
of  this  highly  important  piece  of  laboratory  research 
work."  To  this  the  minister  replied  that  the  matter 
had  been  brought  to  his  attention  but  that  he  was  "ad- 
vised that  further  research  work  would  be  needed  in 
order  to  test  the  application  of  this  and  other  discov- 
eries to  the  activated-sludge  process  of  sewage  purifica- 
tion, and  he  was  making  inquiries  as  to  the  best  means 
of  facilitating  the  necessary  investigation." 
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Notes  From  The  Intermouiitdin  Country 
By  W.  W.  DeBerard 

Western  Editor,  Engineering  News-Record 


Engineering  in  Utah— Ogden  and  Salt  Lake 

ENGINEERS  have  followed  the  example  of  the  pre- 
vailing religious  faith  in  Utah  in  that  they  have 
learned  well  the  lesson  and  advantages  of  organization 
for  efficiency.  Perhaps  nowhere  else  in  the  country 
does  the  engineering  profession  count  for  more  in  a 
truly  helpful  civic  way  than  in  Ogden.  Shoulder  to 
shoulder  with  the  business  clubs  is  found  the  engineer 
and  his  organization.  He  gets  on  all  general  civic  bet- 
terment committees  and  when  he  does  anything  he  gets 
into  the  newspapers.  In  a  broad  way  he  is  here  carry- 
ing out  what  the  recently  issued  book  on  "Publicity 
Methods  for  Engineers"  advocates — do  something  and 
then  tell  about  it.  Co-operative  effort  in  public  affairs, 
however,  does  not  mean  uniform  accord  on  engineering 
subjects.  In  a  comparatively  new  country  where  there 
are  so  many  problems,  debate  is  strenuous. 

While  debate  proceeded,  for  example,  on  the  maximum 
lift  feasible  for  an  irrigation  project,  Ora  McDermitt 
built  and  is  now  operating  one  successfully  beyond  the 
limits  under  consideration — the  Bonneville  Project  with 
150  and  300-ft.  lifts.  However,  all  projects  are  not  in 
6-acre  tracts   and   do   not  have  markets   developed    so 
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close  to  Salt  Lake  as  has  this  one.  At  another  project 
at  the  Narrows  a  lift  of  175  ft.  is  employed  for  late 
irrigation.    This  is  shown  in  the  accompanying  view. 

Two  other  e.xamples  may  be  cited.  Smoke  haze  hangs 
over  the  eastern  and  better  residence  portion  of  Salt 
Lake  in  the  winter  time  due  to  this  area  being  in  an 
air  eddy  created  by  a  down  draft  through  City  Creek 
Canyon.  Shall  a  large  sign  board  air  deflector  be  built 
to  direct  the  air  current  so  as  to  sweep  away  the  smoke 
or  is  the  only  way  to  avoid  the  nuisance  improvements 
in  firing  methods  and  the  use  of  smokeless  fuel  such  as 
coke  or  gas?  Both  fuels  ultimately  will  be  available  for 
all  conditions  are  favorable  to  their  production  at  a 
low  figure. 

Like  El  Paso,  torrential  storms  occasionally  flood 
sections  of  the  city  that  need  a  storm  drain  because  of 
the  very  steep  slope  on  which  most  of  the  city  has  been 


built.  These  storms  lodge  debris  on  certain  paved  and 
unpaved  streets  for  miles  at  a  stretch.  Undue  washing 
is  being  prevented  by  constructing  curbs  and  gutters 
long  before  pavement  can  be  afforded,  the  roadway  be- 
ing given  a  high  crown  to  deflect  the  water  into  the 
gutter,  and  oiled  to  prevent  erosion. 

An  effective  campaign  for  funds  for  a  storm  sewer 
must  be  waged  for  property  owners  are  well  fed  up  on 
high  taxes.  A  heavy  storm  occurred  during  my  visit 
causing  damage  exceeding  twice  the  annual  interest 
charge  on  the  proposed  improvement  ($850,000).  This 
storm  was  taken  advantage  of  by  the  city  officials  to 
educate  the  public  in  the  newspapers  to  these  facts. 
S.  Q.  Cannon,  city  engineer,  says  that  bond  issues  are 
usually  voted  upon  favorably  in  Salt  Lake  if  the  people 
understand  what  the  money  is  to  be  spent  for  and  the 
utility  of  the  finished  project.  If  they  do  not  understand 
or  there  is  much  technical  debate  the  people  take  the 
view  that  the  engineers  must  first  be  sold  on  the  propo- 
sition and  be  in  favor  of  it.  Lack  of  education  in  an 
election  authorizing  bonds  for  water-works  extensions 
last  year  defeated  the  issue. 

Salt  Lake  Water  Department — In  the  water-works 
office  H.  K.  Burton,  superintendent,  has  problems  win- 
ter and  summer,  noted  often  in  these  columns;  but 
a  new  one  developed  last  winter  following  a  120-in. 
snowfall  at  Lakes  Phoebe  and  Mary.  Due  to  a  wrecked 
'phone  line  an  attendant  left  on  the  job  to  make  obser- 
vations and  handle  the  gates  did  not  report  for  five 
days.  After  the  third  day  snowshoe  parties  were 
started  from  the  city  to  effect  his  rescue.  Mr.  Burton 
is  now  considering  the  installation  of  a  radio  outfit. 

The  scenery  at  the  head  waters  of  the  city's  supply  is 
unsurpassed.  An  excellent  road  is  maintained  to 
Brighton,  a  summer  resort  much  frequented,  but  the 
real  views  are  obtained  from  the  dam  sites.  Water- 
works men  invited  to  take  this  trip  when  in  Salt  Lake 
should  have  extremely  good  excuses  before  declining  it. 
A  day  is  enough  but  it  is  guaranteed  to  produce  sleep 
if  not  a  lasting  memory  of  a  wonderful  mountain  pano- 
rama. Incidentally  a  snow  survey  is  usually  made  in 
April  of  about  10  square  miles  of  the  48  square  miles 
of  watershed.  Thus  the  city  knows  early  whether  there 
is  likely  to  be  a  water  shortage  for  storage  purposes 
long  before  the  runoff  reaches  the  reservoirs.  About 
400  soundings  are  made  in  the  survey,  every  other  fork 
of  the  stream  being  covered.  About  100  density  tests 
are  made  averaging  around  40  per  cent  moisture.  Get- 
ting sufficient  water  for  all  of  the  industrial  concerns  of 
the  city  has  not  been  ea.sy  and  as  the  large  and  small 
consumers  pay  the  same  rate,  4k.  per  100  cu.ft.,  many 
efforts  are  made  to  obtain  private  supplies.  One  of  the 
larger  refining  companies  recently  sunk  a  deep  well  only 
to  find  that  when  it  was  pumped  it  drained  the  water 
from  50  individual  wells  in  the  vicinity.  The  city  .still 
has  the  refinery  as  a  customer. 

Road  and  Bridge  Woi-k — Some  highway  work  in  Utah 
is  at  a  standstill  due  to  various  political  causes  and  dif- 
ferences of  opinion  between  state  and  federal  engineers. 
For  instance,  it  is  with  reluctance  that  the  federal  en- 
gineers will  approve  an  additional  3  to  3d-in.  concrete 
layer  as  a  replacement  wearing  surface  over  the  struc- 
tural floor  of  a  bridge.  This  question  of  whether  to 
allow  abrasive  traffic  directly  on  structural  portions  of 
the  bridge  might  well  be  debated  with  pi-ofit  over  the 
country.     The  dual  capacity  which  the  upper  layer  of 
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concrete  must  play  when  cast  monolithic  and  the  almost 
certain  impossibility  of  obtaining  a  future  bond  when 
replacement  becomes  essential  are  non-debatable.  After 
noting  how  the  floor  slabs  in  some  of  the  smaller  bridges 
in  Utah  had  been  worn  down,  one  could  hardly  sanction 
anything  but  a  distinctly  replaceable  wearing  surface 
over  the  structural  floor. 

Lighting  on  bridges  has  come  into  controversy.  A 
fatal  accident  due  to  faulty  lighting  causing  an  optical 
illusion  has  led  to  a  proposal  of  a  radically  different 
lighting  system  from  the  ordinary,  with  the  lights  on 
tall  poles  rather  than  on  the  low  conventional  standards 
which  have  the  effect  of  rapidly  increasing  and  decreas- 
ing the  pupil  opening  of  the  eye,  thus  tending  to  blind 
and  confuse  the  driver.  Most  bridge  lighting  systems 
are  an  abomination  from  the  utility  standpoint  and  could 
well  be  given  more  attention  by  highway  engineers  than 
they  are  accorded  at  present. 


FLOOD  DURING  COXSTllL'CTlU-X  ui'  ULTTi:!:  JJKi.XG  JJUILT 
TO  CARRY  JUST  SUCH  RUNOFF 

Close  spacing  of  dams  to  retain  water  for  curing  concrete 
indicates  steepness.  High  crown  even  before  grading  com- 
pleted deflected  water  toward  gutter. 

Returning  from  the  trip  to  Provo  over  many  of  the 
road  sections  under  construction  when  a  similar  trip 
was  made  in  1919  but  few  places  were  noted  not  in 
good  condition.  This  was  particularly  true  of  a  com- 
paratively thin  slag  black  base  and  bitulithic  top  of 
which  there  was  some  doubt  when  it  was  laid.  True 
the  edges  were  ragged  at  some  points,  but  on  the  whole 
the  main  roadway  was  in  good  condition.  (See  Engi- 
neering Neivs-Record,  Dec.  11-18,  1919.) 

To  a  certain  extent  Salt  Lake  wants  in  the  railroad 
line  quite  the  same  thing  that  Denver  needs.  Both 
would  like  to  be  directly  on  more  transcontinental  routes. 
When  the  Moffat  Tunnel  project  seemed  assured  by 
action  of  the  Colorado  Legislature  in  voting  to  go  ahead 
with  the  project,  former  Governor  Bamberger  of  Utah 
started  to  New  York  to  finance  the  continuation  of  the 
line  through  the  Uintah  Basin  to  Salt  Lake.  This  basin 
is  rich  in  agricultural  prospects  and  natural  resources. 
If  an  outlet  is  not  found  into  Salt  Lake  the  traffic 
emanating  therefrom  will  go  in  other  directions.  The 
governor's  task  is  no  light  one  as  the  routes  will  be 
extremely  tortuous  and  grades  heavy  over  the  moun- 
tains intervening  between  the  basin  and  the  city. 

The  natural  resources  of  Utah  are  beginning  to  attract 
developing  capital.  The  Utah  Steel  Co.  is  planning  to 
spend  $300,000  in  sheet  and  plate  mills  and  hopes  to  be 
able  to  raise  two  or  three  million  dollars  this  year  for 
blast  furnaces.  A  60,000-ton  mill  will  probably  be  in 
operation  before  long.  For  sheets,  plates  and  reinforcing 
bars  the  company  hopes  to  compete  successfully  East  as 
far  as  Omaha  and  Vest  for  trade  on  the  Pacific  Coast 


and  the  Orient.  All  of  the  raw  products,  coal,  iron 
and  limestone  are  within  reasonable  distance  of  the 
small  plant  now  in  operation.  Practically  all  of  the 
haul  is  down  hill. 

Irrigation — Irrigation  development  is  Utah's  middle 
name,  meaning  that  without  irrigation  she  was  nothing 
and  that  water  is  her  life  blood.  The  pioneers  the 
first  year  lived  on  Seger  lily  bulbs,  thistle  tops  and  cactus 
apples  but  no  one  since  that  time  has  had  the  least 
desire  to  repeat  this  experiment.  So  water  storage  is 
being  studied  seriously  to  utilize  all  the  water  available 
to  best  advantage.  Richard  Lyman,  professor  of  civil 
engineering,  University  of  Utah,  and  recently  elevated 
to  be  one  of  the  twelve  apostles  of  the  Mormon  church 
(no  small  honor)  is  now  a  member  of  the  Utah  Storage 
Commission  which  has  taken  up  officially  the  work  so 
well  started  by  A.  F.  Parker  (See  Engineering  News- 
Record,  May  27,  1920,  p.  1064).  The  commission  is 
working  in  conjunction  with  the  U.  S.  Geological  Survey 
on  the  Jordan  and  Weber  Rivers  first. 

Professor  Lyman  received  me  in  the  million  dollar 
church  office  building  and  arranged  for  me  an  inspection 
of  this  marvelously  beautiful  structure  of  Ionic  architec- 
ture. The  many  striking  marbles  of  Utah  are  used 
throughout,  except  for  the  floors,  for  which  Tennessee 
marble,  because  of  its  wearing  qualities,  is  considered 
preferable.  No  engineer  or  architect  visiting  Salt  Lake 
should  miss  the  opportunity  of  seeing  this  building  if 
he  is  so  fortunate  as  to  get  an  invitation  to  view  it. 

To  return  to  irrigation  Professor  Lyman  mentioned 
the  many-times  suggested  scheme  of  pumping  Utah 
Lake  down  to  a  much  lower  level,  thereby  reducing  its 
large  area  of  shallow  water  with  its  tremendous  evapo- 
ration loss.  Much  land  in  Toole  County  around  Garfield 
Point  which  projects  nearly  into  Great  Salt  Lake  could 
then  be  brought  under  cultivation  and  the  water  saved. 
Other  engineers,  however,  hold  that  between  the  city 
and  Great  Salt  Lake  70,000  acres  of  land  could  easily 
be  drained  and  should  be  utilized  first  because  of  its 
proximity  to  the  city. 

Ogden  is  paving  a  lot  of  its  wide  streets.  Work  on 
more  than  thirty  blocks  is  under  way.  This  means 
much  water  pipe  extension  and  1,500  tons  of  12  to  20-in. 
pipe  will  be  put  underground  this  season.  Heretofore 
steel  pipe  only  has  been  used  but  W.  S.  Craven,  new 
city  engineer,  drew  up  the  specifications  for  cast  iron 
as  well  as  steel,  although  his  estimate  indicated  that 
the  steel  pipe  would  cost  but  84  per  cent  as  much  as 
cast  iron.  Mr.  Craven  is  starting  an  experiment  look- 
ing to  an  increase  in  the  supply  of  artesian  well  water 
located  in  a  valley  up  Ogden  Canyon  back  of  the  city. 
The  wells  now  flow,  but  8  out  of  30  are  to  be  pumped 
with  air  lifts  to  increase  their  output.  Whether  the 
underground  storage  held  back  by  a  natural  dam  at  the 
inlet  to  the  canyon  will  prove  to  be  as  prolific  in  water 
as  the  officials  hope  will  not  be  known  until  at  least 
this  season  is  over.  What  is  going  to  happen  as  to 
storage  and  interference  of  the  various  wells,  as  well  as 
other  underground  phenomena  will  be  interesting. 

Ogden  and  Salt  Lake  are  connected  by  a  37-mile  high- 
way ribbon  of  concrete.  The  agricultural  development 
between  is  so  intense  that  the  suburbs  of  one  seem  al- 
most to  touch  those  of  the  other.  So  do  engineers  and 
the  works  of  civilization  shorten  the  lines  of  intercom- 
munication. No  one  can  say  that  Utah  engineers  are 
behind  their  eastern  brethren  in  utilizing  the  forces  of 
nature  to  the  benefit  of  man. 


August  31,  1922 


ENGINEERING     NEWS-RECORD 


365 


Condition  of  Railway  Transport 
in  Soviet  Russia 

Unfit  Locomotives,  Bad -Order  Cars  and  Bad  Fuel 
Handicap  Operation — Repair  Parts  Lack- 
ing and  Wages  in  Arrears 

IN  A  recent  issue  of  Commerce  Repo^-ts  appears  a 
summary  of  railway  transport  conditions  in  Soviet 
Russia  as  compiled  from  statements  made  in  the  Soviet 
official  daily,  Economic  Life,  for  whose  accuracy,  how- 
ever, the  Department  of  Commerce  assumes  no  respon- 
sibility. The  following  abstract  presents  the  substance 
of  that  summary: 

Locomotives  and  Fuel — The  actual  number  of  souind  loco- 
motives, the  number  per  100  miles  of  track  in  actual  use, 
and  the  percentage  out  of  commission  are  shown  in  the 
following  table.  Idle  engines  represent  those  classed  as 
sound  but  sidetracked  for  lack  of  fuel.  The  data  for  1914 
represent  substantially  the  area  now  included  in  Soviet 
Russia  in  Europe.  All  statistical  data  include  the  Ukraine 
and  the  Caucasian  States. 

Mileage  Ratio  Per  Cent 
of"  Lines  Sound  per  1 00  of  Unfit  Idle- 
Date                                          in  Use  Engines  Miles  Engines  Engines 

Normal  of  1914 41,500  17,140         41.3  15 

November,  1917 33.180  15,154         45  27.4         

July,  1920 39,000  6,232         16  58  270 

January,  1921 40,000  7,544         19  57,4  429 

July,  1921 40,000  7,167         18  57  9  587 

January  I.  1922 40,700  6,538         16  64  3  1,296 

April  I,  1922 41,400  6,302         15  2  67  387 

May  10,  1922 41,400  6.931           16,7  63,8  410 

Unsuitable  fuel  has  recently  done  much  damage  to  en- 
gines, and  instances  have  been  common  during  the  past 
winter  of  brand-new  locomotives  being  sent  in  for  re- 
pairs after  a  couple  of  months  operation.  The  principal 
trouble  was  with  wood,  although  the  coal  was  constantly 
complained  of  as  being  full  of  ash  and  cut  too  heavy  for 
the  fire  boxes.  A  report  of  the  commissariat  of  transport, 
dated  March  3,  1922,  states:  "The  wood  is  dumped  on  the 
tenders  in  sections  of  logs,  sometimes  hardly  even  trimmed, 
and  is  damp  right  through  and  encrusted  in  snow  and 
ice.  This  sort  of  fuel  rapidly  causes  wholesale  leakage  of 
fire  tubes  and  the  breaking  up  of  grates." 

Cars  Available — The  number  of  cars  available  for  serv- 
ice from  the  middle  of  1920  to  May,  1922,  is  shown  in  the 
following  table: 

Total 

Number  UnCt  Per  Cent 

Date                                                                         Cars  Cars  Unfit 

July.  1920 442,985  90,093  20.3 

January,  1921 447,594  87,585  19.5 

July,  1921 444,266  114,536  26.0 

January.  1922 419,819  118,745  28.3 

February.  1922 415.987  119,936  29 

February,  1 922 '     ..                                                  394,342  115,849  30 

.A.pril  7,  19221                                                              387.420  170,387  44 

May  10,  19221 392,927  183,298  47 

*  Freight  ears  only,  not  including  tank-cars. 

Scarcity  of  Repair  Material — The  following  statement  is 
published  in  Economic  Life  for  Feb.  22,  1922,  from  the  of- 
ficial report  of  the  chief  transport  committee  regarding 
the  repair  of  transport  equipment:  "The  supply  of  ma- 
terials and  spare  parts  has  dwindled  to  alarming  propor- 
tions, especially  during  the  past  few  months,  since  the 
works  and  stores,  having  been  put  on  a  business  operat- 
ing basis,  demand  spot  payments  from  the  commissariat 
of  transport,  while  the  commissariat  has  no  funds  at  its 
disposal.  An  utterly  abnormal  situation  has  been  created 
when  articles  and  materials  of  repair  badly  needed  for 
the  rolling  stock  are  lying  at  the  works  and  factories  and 
cannot  be  obtained  on  any  account,  while  at  the  same  time 


the  transport  service  is  being  strangled  for  the  need  of 
these  articles. 

Traffic  Figures,  1916-1922— In  1916  the  average  number 
of  daily  car  loadings  was  35,900;  in  1919,  they  were  8,973; 
in  1920,  they  were  15,308;  and  in  1921  they  numbered  10,- 
614.  The  average  for  January,  1922,  was  8,820  cars  and 
for  February  8,750  cars. 

The  total  quantity  of  freight  caiTied  in  1921  amounted 
to  2,400  million  poods  as  against  15,500  million  poods  for 
the  same  track  mileage  of  Russian  territory  in  1913.  (A 
pood  equals  36.1128  lb.,  roughly  then  there  are  62  poods  to 
the  long  ton.) 

According  to  the  official  report  already  quoted,  the  fi- 
nancial condition  of  the  railroads  calls  for  drastic  meas- 
ures. The  deficit  for  the  months  of  January  and  Feb- 
ruary amounted  to  94,000,000  pre-war  rubles,  or  14.1  tril- 
lion Soviet  rubles  at  the  March  i-ate.  On  several  railroads 
up  to  February,  at  least,  the  men  had  not  as  yet  been  paid 
for  November.  The  actual  rate  of  pay  due  for  that  month 
was  165,000  Soviet  rubles  per  man,  but  on  account  of  rise 
in  prices  this  became  equivalent  (figuring  the  purchasing 
value  in  February)  to  only  8  lb.  of  rye  bread  per  employee 
for  the  month. 

Plan  of  Operation  for  1922 — The  chief  transport  com- 
mittee decided  to  divide  the  railroad  system  for  1922  into 
three  groups  or  zones  according  to  the  importance  of  their 
work  to  the  state.  The  first  group  of  ti-unk  lines,  sup- 
posedly most  essential  to  the  economic  and  political  power 
of  the  Soviets  and  aggregating  20,500  miles  (first  main- 
track  mileage),  were  to  receive  100  per  cent  of  their  re- 
quirements. The  second  group,  representing  the  bl'anch 
lines  feeding  the  railroads  of  the  first  category  and  total- 
ing 6,950  miles,  were  to  be  taken  care  of  to  a  leEs  extent. 
The  lines  of  the  third  group,  14,000  miles,  were  to  receive 
their  supplies  irregularly,  and  the  traffic  on  them  would  be 
operated  sporadically,  subject  to  complete  suspension  as 
occasion  might  require. 


Two-Strip  Concrete  Pavement  Built  on 
Ohio  State  Roads 

ANEW  development  in  Ohio  in  concrete  road  design 
is  the  split  slab  with  a  buckle-plate  joint  doweled 
every  5  ft.  4  in.  and  with  continuous  dowel  rods  along 
the  edges.  In  general  the  design  resembles  that  em- 
ployed during  the  last  two  years  in   Illinois  and  de- 
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SPLIT  SLAB  CONCRETE  RO.\D  IN  OHIO 

scribed  in  Engineering  News-Record  March  24,  1921, 
p.  504,  but  the  buckled  joint  plate  is  that  used  in  New 
Jersey  and  described  in  Engineering  Neioa-Record,  June 
8,  1922,  p.  963,  except  that  in  the  Ohio  design  the  plate 
is  completely  submerged  and  the  slab  is  finished  smooth 
over  its  top. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Amusement  Riding  Devices  Are  Safe 

Sir — Your  issue  of  June  22  contains  an  editorial  (p.  1022) 
entitled  "Dangerous  Amusement  Devices,"  which  deals  with 
the  Ferris  Wheel  largely  and  condemns  these  rides  and 
advocates  the  abolition  of  amusement  machines.  We  main- 
tain that  you  should  now  publish  the  other  side  of  the  case 
and  allow  the  writer  the  same  amount  of  space  to  show 
the  favorable  side  of  the  business. 

I  have  built  and  operated  amusement  riding  devices  for 
nineteen  years  in  this  country,  in  Canada,  Mexico,  South 
America,  Spain,  France,  Belgium,  England,  Austria,  Ger- 
many, Italy,  and  the  Philippines,  and  have  never  had  an 
accident,  having  carried  millions  of  people  during  that  time. 

When  there  is  a  railroad  wreck  you  do  not  ask  the  aboli- 
tion of  railroads  and  when  there  is  a  smash-up  with  auto- 
mobiles you  do  not  ask  the  abolition  of  automobiles.  There- 
fore, we  think,  in  the  light  of  fairness,  you  should  allow  the 
writer  the  same  amount  of  space  in  your  publication  to  show 
the  conservative  side  of  this  question.  R.  S.  UzzELL. 

New  York  City,  Aug.  9. 


tive  Specifications  for  Railroad  Bridges,  and  those  given 
by  Young  and  Steinman  mean  a  large  waste  of  metal. 

I  should  like  to  see  some  definite  constructive  response  t(' 
this  letter  that  does  not  refer  to  tests  on  some  other  thing 
than  the  net  section  of  riveted  tension  members. 

Pittsburgh,  Pa.,  June  26.  Edward  Godfrey. 


A  Dissenting  View  on  Rivet-Hole  Deductions 

Sir — Regarding  the  net  section  of  riveted  tension 
members  and  your  review  of  Prof.  C.  R.  Young's  bulletin  on 
this  subject  as  well  as  D.  B.  Steinman's  comment  in  your 
issue  of  June  22  permit  me  to  say  that  in  my  judgment  the 
profession  is.  entitled  to  know  just  what  is  the  experimental 
proof  of  the  correctness  of  the  theory  employed  both  by 
Prof.  Young  and  Mr.  Steinman. 

Prof.  Young  has  ignored  tests  which  I  made  and  pub- 
lished in  Engineering  News,  May  3,  1906.  These  tests 
proved  that  a  bar  is  equally  liable  to  break  in  a  right 
transverse  section  or  a  zigzag  section  of  the  same  area. 
This  is  quite  contrary  to  the  rule  that  was.  in  force  at  that 
time  and  to  the  theory  used  by  Young  and  Steinman,  all 
of  which  require  a  large  addition  in  area  in  a  zigzag 
section.  The  experiments  which  Prof.  Young  cited  are  not 
pertinent  to  the  case  but  were  on  riveted  splices.  Also  I 
called  his  attention  to  the  fact  that  at  the  time  my  experi- 
ments were  published  no  defense  of  the  30  per  cent  excess 
in  a  zigzag  section  was  brought  out  excepting  one,  which 
was  from  Theodore  Cooper,  and  his  experimental  confirma- 
tion was  from  riveted  plate  splices  and  not  riveted  or 
punched  tension  members. 

A  plate  splice  is  not  equivalent  to  a  tension  member  with 
holes  punched  out  of  it.  In  the  latter  the  stress  has  only  to 
distribute  itself  around  the  holes.  In  the  former  each  rivet 
is  a  concentrated  load  tending  to  tear  the  metal  beside  the 
hole.  Tests  on  plate  splices  are  therefore  valueless  for  any 
other  purpose  than  to  discover  the  value  of  such  splices. 
My  tests  were  made  on  plates  having  holes  so  located  that 
there  was  equal  area  in  either  a  zigzag  or  a  transverse 
section.  Some  of  them  broke  in  the  transverse  line,  proving 
that  no  excess  area  is  needed  in  the  zigzag  section,  as 
Cooper,  Young  and  Steinman  assert. 

The  theory  of  combined  stresses  is  a  mere  hypothesis  until 
it  is  at  least  approximately  confirmed  by  tests.  The  theory 
that  treats  a  cube  of  metal  in  the  body  of  a  member  as 
though  it  were  isolated  and  free  to  revolve  (through  an 
infinitesimal  angle)  ignores  the  rigidity  of  the  metal  in 
which  that  cube  is  embedded.  Such  theories  as  this  one  and 
the  one  on  which  Poisson's  ratio  is  based  have  never,  to  my 
mind,  received  theoretical  confirmation. 

The  rule  which  I  advocate  is  that  the  zigzag  area  be 
equal  to  that  required  in  a  transverse  section.  Unless  my 
tests  can  be  shown  to  be  controverted  by  other  tests. 
Cooper's  rule,  the  one  given  in  the  Am.  Soc.  C.  E.  Tenta- 


Water  Power  Au.xiliary  to  Steam 

Sir — I  note  your  editorial  concerning  "Water  Power  Aux- 
iliary to  Steam." 

In  a  report  which  I  made  on  a  water  power  in  the  State 
of  Pennsylvania,  dated  May  24,  1916,  occurs  the  following 
paragraph : 

"We  have  calculated  a  large  number  of  combinations  of 
steam  and  water  based  on  running  the  water  power  at  a 
high  load  factor  in  connection  with  the  steam  plant  used 
as  an  au.xiliary,  and  then  again,  figuring  the  steam  plant 
with  a  high  load  factor  and  the  water  power  as  an  au.xili- 
ary; and  after  analyzing  all  these  layouts  we  find  the  best 
results  would  be  obtained  by  taking  the  steam  power  on  a 
100  per  cent  load  factor  during  the  time  at  which  it  is 
run  when  the  water  is  below  the  crest  of  the  dams  and  by 
operating  the  water  power  at  that  time  at  33-1  per  cent  load 
factor.  The  combined  load  factor  of  the  entire  plant  would 
be  50  per  cent.  During  the  time  when  there  is  water  enough 
to  run  over  the  crest  of  the  dam  the  steam  and  water  plant 
would  be  run  at  about  50  per  cent  load  factor.  For  this 
purpose  one  of  the  best  combinations  possible  is  a  135,000 
kw.  water  plant  and  a  54,000  kw.  steam  plant." 

J.  W.  Ledoux, 
Philadelphia,  Pa.,  Consulting  Engineer. 

July  8.  

A  Tasmanian  Concrete  Flume 

Sir — You  published  an  excellent  article  on  reinforced- 
concrete  flumes  in  Engineering  Xeic-i-Record,  March  16, 
p.  436,  built  by  the  U.  S.  Reclamation  Service.  Herewith 
is  a  description  of  a  concrete  flume,  the  construction  ot 
which  involved  some  features  essii.tially  different  from 
those  described  in  your  article. 

In  order  to  increase  the  capacity  of  its  Great  Lake  hy- 
dro-electric scheme,  the  State  Hydro-Electric  Department  of 
Tasmania  recently  constructed  a  diversion  channel  from 
the  Ouse  River  to  the  Great  Lake,  situated  on  the  central 
plateau  of  Tasmania,  at  an  elevation  of  about  3,500  ft.  A 
portion  of  this  channel  consists  of  a  reinforced-concretc 
flume.  A  small  diversion  weir  was  constructed  in  a  deep 
and  narrow  gorge  and  below  this  weir  the  flume  winds 
along  the  sides  of  the  gorge  into  the  head  of  a  canal.  For 
a  portion  of  its  length  the  foundation  consists  of  a  rock 
fill,  but  for  the  greater  part  it  takes  the  form  of  a  bench 
excavated  in  the  almost  precipitous  sides  of  the  gorge. 

Coarse  aggregate  for  the  concrete  consisted  of  diabase 
quarried  near  the  mouth  of  the  gorge  and  crushed  to  1-in. 
size.  Fine  aggregate  was  washed  from  excavated  material 
and  consisted  of  a  mixture  of  quartz-sand  and  clay.  Ma- 
terial was  loaded  through  chutes  from  the  storage  piles  to 
3-yd.  trucks  running  on  a  2-ft.  gage  track  laid  on  the  flume 
foundation,  the  trucks  being  drawn  by  a  horse. 

The  rough  foundation  was  trimmed  with  crushed  stone 
and  given  a  smoothing  coat  of  1:3:6  concrete  carefully 
screeded  off  to  grade.  Besides  preventing  some  of  the 
1:  2:  4  concrete,  used  in  the  flume,  from  being  lost  in  the 
stone  of  the  foundation,  this  smoothing  coat  provided  an 
accurate  surface  on  which  to  erect  the  forms  and  also 
enabled  material,  dumped  from  the  trucks,  to  be  easily 
shoveled  into  the  mixer.  The  discharge  of  surface  water 
from  the  sides  of  the  gorge  was  provided  for  by  the  con- 
struction at  intervals  of  concrete  box-drains. 

The  flume  foundation  provided  the  only  route  for  the  con- 
veyance of  material  both  to  the  flume  and  the  weir,  and 
this  was  the  controlling  factor  in  the  desig:n  of  the  forms 
and  the  construction  methods  adopted.  As  much  material 
as  possible  was  stored  at  the  weir  site  before  commencing 
the  flume,  but  the  balance  was  transported  through  the 
flume  forms  on  the  2-ft.  gage  track. 

The  flume  has  walls  6  ft.  high,  an  inside  width  of  9  ft. 
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and  a  capacity,  when  running  5  ft.  deep,  of  450  sec.-ft.  The 
walls  are  vertical  on  the  inner  face,  the  outer  face  being 
inclined.  Transverse  reinforcing  bars  are  spaced  7  in.  c.  to 
c,  every  third  bar  extending  to  the  top  of  the  wall  but  the 
intermediate  ones  stopping  at  lower  levels. 

The  forms  consisted  of  frames  spaced  4  ft.  c.  to  c,  the  outer 
studs  resting  directly  on  the  concrete  foundation.  The 
inner  studs  were  supported  on  4-in.  x  3-in.  bearers  resting 
on  precast  concrete  blocks,  built  into  the  floor.  Sheeting 
was  supported  against  cleats  nailed  to  the  studs.  The  cor- 
rect spacing  between  inner  and  outer  studs  at  the  top  was 
maintained  by  wedging  against  shoulders  on  the  top  strut, 
and  near  the  bottom  by  wooden  distance  pieces  and  tie  bolts, 
the  former  being  removed  after  concreting  the  floor.  After 
the  walls  had  set  sufficiently,  the  tie  bolts  were  withdrawn 
and  the  holes  filled  with  gi-out.  The  frames  were  braced 
laterally  by  outside  diagonals  and  light  struts  were  some- 
times nailed  on  in  addition  to  stiffen  the  forms  further.  The 
frames  were  spaced  by  2-in.  x  4-in.  longitudinals  notched  for 
each  stud.  The  rails  of  the  track  rested  directly  on  the 
3-in.  X  4-in.  bearers,  the  sleepers  hanging  in  the  interme- 
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diate  spaces.  Light  removable  ramps  provided  a  grade  into 
and  out  of  the  forms  and  planks  laid  between  the  rails 
formed  a  track  for  the  horse. 

All  reinforcement  was  bent  to  shape  on  a  bending  table 
placed  at  the  mouth  of  the  gorge.  Longitudinal  bars  were 
in  random  lengths  and  were  lapped  40  diameters  where  they 
broke  joints.  Transverse  bars  were  made  in  one  pie:je,  the 
ends  being  hooked.  Plain  round  bars  were  used  throughout. 
The  concrete  blocks  had  holes  in  them  through  which  two 
of  the  l-in.  longitudinal  bars  were  passed.  These  bars  sup- 
ported the  transverse  bars  which  in  turn  supported  the  re- 
maining longitudinal  ones.  Bars  were  tied  at  each  inter- 
section. The  transverse  bars  were  spaced  and  supported  in 
position  in  the  walls  by  wooden  templets  which  were  made 
in  two  pieces  and  rested  on  steel  pins  passing  through  the 
studs.  These  pins  were  later  withdrawn  and  the  holes 
grouted. 

One  hundred  frames  were  used  and  sufficient  sheeting  was 
provided  to  permit  forms  to  remain  in  place  for  at  least 
three  days,  as  low  temperatures  were  common  in  the  locality 
even  in  summer.  Sheeting  was  used  five  or  six  times,  some 
pieces  lasting  longer  than  others.  All  portions  of  the  forms 
in  contact  with  the  concrete  were  originally  oiled  but  not 
again  before  re-using. 

An  air  line  from  a  compressor  at  the  mouth  of  the  gorge 
was  provided  with  outlets  at  each  100  ft.  and,  on  completion 
of  the  excavation,  the  line  was  connected  to  a  pump  and 
used  to  convey  water  to  a  hose  by  means  of  which  the  con- 
crete was  regularly  sprayed  for  about  seven  days  after 
placing. 

A  joint  extending  through  walls  and  floor  was  put  in  at 
intervals  of  50  ft.  Before  filling  the  wall  joints,  the  gal- 
vanized iron  was  pierced  by  a  vertical  row  of  small  holes 
spaced  3  in.  apart  and  small  stirrups  of  No.  10  wire  were 
hung  through  the  holes  to  bond  the  mortar  on  the  outside  to 
that  on  the  inside  of  the  joint.  Before  filling,  one  end  of  the 
joint  was  oiled  in  order  that  the  mortar  should  bond  to  the 
concrete  on  one  side  of  the  joint  only.  Small  vertical  cracks 
have   appeared   in  the   walls  midway  between   joints   but. 


after  being  in  service  for  one  year,  the  flume  is  reasonablv 
tight. 

Work  was  commenced  at  the  upgrade  end  and  100  ft.  ot 
forms  were  erected  at  a  time,  a  similar  length  of  track  be- 
ing lifted.  At  the  same  time  the  track  was  relaid  in  the 
section  behind.  The  mixer  was  stationed  on  the  foundation 
immediately  outside  the  forms  and  was  provided  with  meas- 
uring hoppers.  The  reinforcement  was  brought  up  close 
to  the  forms  on  trucks  and  by  means  of  a  short  turnout 
the  sand  and  stone  were  dumped  from  the  trucks  onto  the 
foundation  in  small  piles  from  which  they  could  be  easily 
shoveled  into  the  mi.xer  hoppers. 

The  general  design  of  the  forms  was  the  outcome  of  the 
conditions  governing  conveyance  of  materials  and  they 
proved  fairly  satisfactory  under  those  conditions.  Where 
an  independent  construction  road  can  be  made  alongside  of 
or  near  to  the  flume,  the  method  of  working  from  the  inside 
of  the  forms  is  not  to  be  recommended,  but,  where  this  pro- 
cedure cannot  be  avoided,  the  type  of  sheeting  adopted, 
v/hereby  the  wall  forms  are  built  up  as  they  are  filled,  has 
the  advantage  that  the  minimum  amount  of  lifting  of  the 
concrete  is  attained.  Further,  as  the  concrete  is  never  far 
below  the  top  of  the  forms,  it  can  easily  be  well  spaded  and 
worked  against  them  in  order  to  obtain  a  good  surface 
without  employing  an  unduly  wet  mix.  A  slight  disad- 
vantage arises  from  the  fact  that  the  pieces  of  sheeting 
are  not  exactly  of  the  same  width  so  that  the  last  piece 
does  not  coincide  with  the  level  of  the  top  of  the  concrete 
in  the  wall  and  cannot  be  used  as  a  screed  for  striking  off 
the  top  of  the  concrete.  By  marking  the  top  of  the  wall 
on  each  of  the  studs,  however,  it  was  found  that  a  man 
could  trowel  the  top  of  the  wall  with  sufficient  accuracy 
to  satisfy  the  eye. 

The  work  was  carried  on  by  the  labor  of  the  Hydro-Elec- 
tric Department  of  Tasmania,  of  which  J.  H.  Butters  is 
chief  engineer  and  general  manager,  and  A.  H.  Bastow 
engineer  for  hydraulic  construction.  The  writer  was  resi- 
dent engineer  on  the  diversion  scheme  and  was  assisted  by 
A.  E.  Kelso,  who  was  in  immediate  charge,  of  the  concrete 
work.  W.  NiMMO,  Assistant  Engineer, 

Hydro-Electric  Department. 

Hobart,  Tasmania,  May  8. 


Deflection  vs.  Impact  in  Concrete  Road  Tests 

Sir — In  Engineering  News-Record  of  June  29,  1922,  p. 
1065,  there  appears  an  editorial  pertaining  to  the  Pittsburg 
(Cal.)  roads  tests.  I  was  much  interested  in  this  article, 
as  well  as  the  detailed  article  on  page  1066. 

In  the  fourth  paragraph  in  the  article  on  p.  1065  refer- 
ence is  made  to  the  disintegration  beginning  at  construction 
joint  and  transverse  cracks  and  emphasizes  the  effect  of 
impact  on  a  road  surface.  Unfortunately,  due  to  the  volume 
of  detail  work  in  connection  with  the  making  of  these 
tests  at  Pittsburg,  accurate  and  systematic  measurements 
of  deflections  at  transverse  construction  joints  and  trans- 
verse ci-acks  was  not  carried  on. 

Prom  my  observation  of  failures  in  concrete  roads  I  am 
firmly  convinced  that  failure  is  the  result  of  the  deflection 
in  a  concrete  slab  exceeding  certain  permissible  amount. 
From  measurements  made  by  myself  at  Pittsburg  I 
determined  to  my  own  satisfaction  that  slab  failure  bore 
a  direct  relation  to  slab  deflection,  regardless  of  impact. 
In  other  words,  the  transverse  crack,  whether  it  be  a  con- 
struction joint  or  otherwise,  weakens  the  pavement  to  the 
extent  that  a  very  considerable  deflection  takes  place  over 
that  which  occurs  at  points  where  there  is  no  transverse 
crack.  The  amount  of  this  deflection  is  in  most  cases 
determined  by  the  character  of  the  subgrade.  It  is  inter- 
esting to  know  that  no  failures  occurred  over  the  tunnels 
where  all  of  the  impact  tests  were  conducted.  Some  of  the 
roughest  concrete  roads  in  California  have  stood  up  much 
better  than  other  roads  with  much  smoother  surfaces. 

The  only  point  that  I  wish  to  make  is  that  the  word 
"deflection"  in  my  opinion,  should  be  substituted  for 
"impact"  in  the  great  majority  of  cases  where  failure  in 
concrete  slabs  is  under  discussion.  E.  E.  EAST. 

Los  Angeles,  July  10. 
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Rules  Issued  for  Federal-Aid 
Road  Work 

Secretary   of   Agriculture   Outlines 

Policies  to  Govern  State 

Highway  Departments 

Rules  and  regulations  for  administer- 
ing the  federal  highway  act  of  Nov.  9, 
1921  have  been  promulgated  by  the 
Secretary  of  Agriculture,  for  whom  the 
work  will  be  carried  out  under  the  gen- 
eral direction  of  the  U.  S.  Bureau  of 
Public  Roads.  The  chief  points  in  the 
new  regulations  are  summarized  below: 

On  request  the  state  highway  de- 
partments, before  any  agreement  is 
reached  regarding  road  construction, 
shall  furnish  information  regarding 
state  legislation,  organization  an'I 
equipment  of  the  highway  department, 
funds  available  and  provision  for  main- 
tenance. Each  state  is  required  to  flic 
with  the  Secretary  of  Agriculture  a 
statement  showing  the  proposed  federal- 
aid  highway  system,  and  indicating 
the  primary  and  secondary  routes,  con- 
stituting, respectively,  three-sevenths 
and  four-sevenths  of  the  so-called  7-per 
cent  system.  The  Secretary  will  in- 
form the  state  highway  departments  of 
the  acceptability  of  the  system  and 
when  agreement  is  reached  on  the 
whole  or  a  part  of  the  system  the  state 
shall  make  a  formal  request  for  ap- 
proval. Pending  formal  approval,  only 
such  projects  will  be  approved  as  are  on 
routes  indicated  on  the  proposed 
federal-aid  highway  system.  After  the 
federal-aid  highway  system  shall  have 
been  selected,  designated  and  approved, 
no  project  statement  shall  be  sub- 
mitted for  any  route  or  part  of  any 
route  not  embraced  in  the  system.  Until 
plans,  specifications  and  estimates  of 
cost  for  the  project  shall  have  been 
found  satisfactory,  no  project  shall  be 
placed  under  contract. 

Advertising  Essential 

Grade  crossings  shall  be  classified 
for  priority  between  the  state  depart- 
ments and  the  Bureau  of  Public  Roads. 
No  part  of  the  expense  of  surveys, 
plans,  specifications  or  estimates  prior 
to  the  beginning  of  construction  work 
shall  be  included  in  the  estimate  or 
paid  by  the  federal  government.  No 
federal  money  shall  be  paid  "until  it 
has  been  shown  to  the  satisfaction  of 
the  Secretary  of  Agriculture  that  ade- 
quate methods,  either  advertising  or 
other  devices  appropriate  for  the  pur- 
pose, were  employed,  prior  to  the  be- 
ginning of  construction,  to  insure 
economy  and  efficiency  in  the  expendi- 
ture of  such  money."  If  the  contract 
be  awarded  to  any  other  than  the  lowest 
responsible  bidder,  the  federal  govern- 
ment shall  not  pay  more  than  its  pro 
rata  share  of  the  lowest  responsible 
bid,  unless  it  be  shown  that  it  was 
advantageous  to  the  work  to  accept  the 
higher  bid. 

No  part  of  the  money  appropriated 
under  the  act  shall  be  used  directly  or 
indirectly  to  pay  or  to  reimburse  a 
state,  county,  or  local  subdivision  for 
the  payment  of  any  premium  or  royalty 
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Bids  Opened  on  $4,600,000  of 
Road  Work  in  North  Carolina 

The  North  Carolina  State  High- 
way Commission  received  bids  at 
Raleigh,  Aug.  30.  for  the  construc- 
tion of  197  miles  of  state  high- 
ways, estimaferi  to  cost  over 
$4,600,000.  Of  this  amount  $839,000 
is  for  reinforced-concrete  bridge 
and    culvert   construction. 

About  120  miles  are  of  standard 
plain  or  reinforced  concrete,  or 
asphaltie  types  of  paving;  9  miles 
are  of  waterbound  macadam;  and 
68  miles  are  of  topsoil,  sand-clay 
or  gravel  construction.  It  is  be- 
lieved that  this  is  one  of  the  largest 
lettings  of  state  highway  construc- 
tion ever  offered  by  a  state  high- 
way   department    in    a    single   day. 


Philadelphia  Building  Congress 
Is  Organized 

At  a  meeting  in  Philadelphia  recently 
of  the  construction  conference  group 
which  has  been  functioning  during  the 
past  two  years  informally  along  lines 
conforming  to  the  activities  of  the  Na- 
tional Federation  of  Construction  In- 
dustries and  of  the  New  York  Building 
Congress,  the  organization  of  what  is 
to  be  known  as  the  Philadelphia  Build- 
ing Congress  was  effected.  Matters 
transacted  at  the  meeting  included 
adoption  of  the  constitution  and  by- 
laws, the  creation  of  several  commit- 
tees with  important  functions,  and  the 
election  of  officers,  pro  tern.  Officers 
elected  were:  President,  D.  Knicker- 
backer  Boyd ;  vice-presidents,  James  W. 
Pearce,  Edwin  L.  Seabrook,  and  Harry 
C.  Woods;  secretary,  H.  J.  Baringer; 
and  treasurer,  Herbert  L.  Towle. 


Educational  Classes  by  Chicago 

Chapter  of  A.A.E.  to  Reopen 

Classes  on  "Railway  Management" 
and  "City  Management,"  which  we-e 
inaugurated  last  winter  by  the  Chicago 
chapter  of  the  American  Association 
of  Engineers,  will  be  reopened  in  Sep- 
tember. The  former  will  cover  the 
work  of  station  agent,  yardmaster, 
trainmaster,  roadmaster,  superinten- 
dent and  division  engineer.  The  latter 
will  include  budget  making,  taxation, 
charters,  municipal  corporations,  pub- 
lic accounting,  civil  service  and  the  pur- 
chase and  issue  of  supplies.  A  third 
class  is  proposed  and  three  subjects  for 
this  have  been  submitted  for  vote  of 
the  members:  "Engineering  Adminis- 
tration" "Business  Administration"  and 
"Building   Superintendence." 

on  any  patented  or  proprietary  ma- 
terial, specification,  process  or  type  of 
construction,  unless  purchased  or  ob- 
tained on  open  •  actual  competitive 
bidding  at  the  same  or  a  less  cost  than 
unpatented  articles  or  methods,  if  any, 
equally  suitable  for  the  same  purpose. 


Flood-Control  Legislation 
Hearings  Postponed 

Meetings  Planned  in  Hope  That  Those 

Most   Interested   May   Decide  on 

Form  of  Legislation  Wanted 

Whs/i iiuiton  Com spondincc 
Hearings  set  for  September  5  before 
the  f.ood-control  committee  of  the 
House  of  Representatives,  at  which 
further  flood-control  legislation  was  to 
be  discussed,  have  been  postponed  in 
the  hope  that  those  most  interested  in 
the  legislation  may  agree  on  the  form 
it  will  take.  Some  of  the  people  in  the 
lower  Mississippi  Valley  are  demanding 
that  the  federal  government  pay  the 
entire  expense  of  bringing  the  levee 
line  up  to  the  grade  and  cross-section 
recommended  by  the  Mississippi  River 
Commission,  and  in  addition  leveeing 
the  trbutaries  and  outlets  of  that 
stream.  They  contend  that  the  flood 
waters  originate  in  many  states  and 
reach  dangerous  heights  on  the  lower 
stretches  of  the  river  because  all  nat- 
ural reservoirs  have  been  eliminated  and 
because  tile  drainage  on  northern 
farms  and  other  works  of  development 
make  for  a  more  rapid  runoff.  r 

CoNTRAEY  Views  Held 

Others  in  the  lower  valley  contend 
that  the  federal  government  is  not 
likely  to  agree  to  assume  the  entire 
burden  of  flood  control  and  even  if  it 
did  would  continue  its  Icvce  work  in 
the  same  halting  manner  made  neces- 
sary in  the  past  by  the  limitation  put 
on  appropriations.  Since  the  losses 
from  a  single  overflow  are  greater  than 
the  entire  amount  involved  in  complet- 
ing the  levee  system,  this  faction  pro- 
poses that  the  local  interests  pay  the 
entire  bill.  This  plan,  they  argue,  has 
the  advantage  of  allowing  the  work  to 
be  done  under  continuing  contracts 
under  which  levee  building  could  be 
prosecuted  as  rapidly  as  physical  con- 
ditions permit.  Since  most  of  the  levec 
boards  in  the  lower  valley  have  not  only 
exhausted  reserves  but  anticipated  in- 
comes for  several  years  in  making  the 
recent  high-water  fight,  it  is  proposed 
that  the  federal  government  advance 
$50,000,000  for  bringing  the  levees  up 
to  standard  and  for  the  construction  of 
levees  on  tributaries  and  outlets.  The 
amount  is  to  be  covered  by  levee  board 
bonds  bearing  interest  at  the  rate  of 
4J  per  cent,  to  be  repaid  on  an  amorti- 
zation plan  which  will  allow  their  liqui- 
dation during  a  period   of  forty  years. 

There  is  still  another  faction  in  the 
lower  valley  which  favors  additional  ap- 
propriations under  the  existing  flood- 
control  act.  Practically  all  of  the 
money  authorized  by  this  act  has  been 
appropriated.  Under  the  terms  of  the 
flood-control  act  two-thirds  of  the  cost 
of  levee  construction  is  paid  from  the 
federal  treasury. 

With  such  divisions  among  those 
most  interested  in  the  legislation,  it  is 
recognized  that  the  chances  would  be 
better  if  the  local  interests  can  decide 
among  themselves  which  form  of  legis 
lation  they  will  urge. 
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State  Water-Works  Convention 
at  Filtration  Plant 

The  filtration  plant  of  the  water- 
works at  Gastonia,  N.  C,  has  been 
chosen  as  a  meeting  place  for  the  North 
Carolina  Section  of  the  American  Water 
Works  Association,  Nov.  14  and  15. 
There  will  be  an  exhibit  of  water-works 
appliances.  The  program  includes  a 
variety  of  topics  to  be  presented  by 
some  two  dozen  speakers.  The  secre- 
tary-treasurer of  the  association  is 
Prof.  Thorndike  Saville,  of  Chapel  Hill. 


Street  Sanitation  Association 

To  Meet  in  Chicago 

The  International  Association  of 
Street  Sanitation  Officials  will  meet 
in  Chicago  Oct.  9  and  10,  with  head- 
quarters at  the  Hotel  La  Salle.  There 
will  be  morning  and  afternoon  sessions 
Monday,  Oct.  9.  It  is  expected  that 
the  following  day  will  be  devoted  to  a 
boat  trip  to  the  locks  of  the  Chicago 
Sanitary  Canal.  The  date  has  been 
changed  from  that  given  in  an  earlier 
announcement  on  account  of  the  meet- 
ing of  the  American  Society  for  Munic- 
ipal Improvements  at  Cleveland,  Oct. 
2-6.  The  president  of  the  association 
is  W.  J.  Galligan,  Bureau  of  Streets, 
Chicago,  and  the  secretary  is  A.  M. 
Anderson,  10  S.  La  Salle  St.,  Chicago. 


Complete  Cofferdam  No.  2 

at  Wilson  Dam 

Rapid  progress  is  being  made  by  the 
Army  engineers  in  the  construction  of 
cofferdam  No.  2  across  the  north  chan- 
nel of  the  Tennessee  River  at  the  Wil- 
son dam.  Muscle  Shoals,  Ala.  It 
probably  will  be  possible  to  start  the 
work  inside  of  this  cofferdam  before 
Oct.  1  when  the  $7,500,000,  recently 
appropriated,  becomes  available.  With 
that  money  it  is  intended  to  continue 
raising  the  section  of  the  dam  already 
started  and  to  complete  the  foundations 
for  the  power  house.  The  remainder 
of   the   appropriation   will   be   used   to 


British  Engineering  Joint 

Council  Formed 

According  to  a  recent  communication 
from  the  British  Institution  of  Me- 
chanical Engineers  and  Engineering 
Joint  Council  composed  of  representa- 
tives of  the  Institution  of  Civil  Engi- 
neers, the  Institution  of  Mechanical 
Engineers,  the  Institution  of  Naval 
Architects  and  the  Institution  of  Elec- 
trical Engineers  has  been  formed.  The 
object  of  the  Joint  Council  will  be, 
among  others,  to  improve  the  status  of 
engineers,  to  secure  the  better  utiliza- 
tion of  their  services  and  the  appoint- 
ment of  properly  qualified  individuals 
to  responsible  positions,  and  to  prevent 
the  unnecessary  duplication  of  activi- 
ties. Emphasis  is  placed  upon  the  fact 
that  at  the  present  the  Joint  Council 
is  composed  of  the  four  principal  Brit- 
ish engineering  societies.  However,  it 
may  be  that  the  Joint  Council  will  be 
increased  in  size  but  that  remains  a 
matter  for  future  consideration  for  the 
Council  and  the  institutions  concerned. 


Hydro  Works  for  Gatineau  River 

Following  negotiations  which  have 
been  in  progress  during  the  past  five 
years  the  Hull  Electric  Co.,  Hull,  Ont, 
Can.,  has  acquired  a  large  numlser  of 
properties  along  the  shores  of  the  Ga- 
tineau River,  including  riparian  rights 
to  Paugan  falls  situated  about  35  miles 
from  the  city,  and  upon  a  selected  site 
later  on  will  commence  the  construc- 
tion and  installation  of  a  hydro-electric 
power  development  which  will  have  an 
ultimate    capacity    of    150,000    hp. 

This  development  involves  the  con- 
structon  of  a  concrete  dam  125  ft.  high; 
and  will  form  a  reservoir  above  the 
dam  about  15  miles  in  length.  It  is 
understood  the  ultimate  cost  of  the 
scheme  will  be  in  the  neighborhood  of 
$10,000,000. 

It  is  also  understood  the  final  surveys 
in  connection  with  the  Paugan  falls 
development  will  be  undertaken  this 
fall,  and  that  construction  work  will 
be  started  next  summer. 


Flood  Outlet  for  Lower 
Mississippi  Proposed 

New     Orleans     Engineer    Committee 

Would  Divert  Flood  Waters  to 

Lake  by  Spillway 

A  report  has  been  drawn  up  by  a 
committee  of  five  New  Orleans  engi- 
neers recommending  an  artificial  outlet 
six  miles  below  Jackson  Barracks,  New 
Orleans,  by  which  flood  waters  of  the 
Mississippi  River  will  be  discharged 
into  Lalie  Borgne.  The  committee  re- 
ports that  a  spillway  6,000  ft.  wide  and 
about  5  miles  in  length  at  such  a  loca- 
tion could  be  built  for  between  $4,000,- 
000  and  $5,000,000,  including  the  price 
of  the  land  that  would  have  to  be  pur- 
chased. No  outline  of  the  plan  for 
raising  the  money  or  for  obtaining  legal 
authority  to  undertake  the  work  is  in- 
cluded. The  report  was  submitted  to 
the  Safe  River  Committee  of  One  Hun- 
dred by  the  following  five  men:  John 
Klorer,  city  engineer,  chairman;  Col. 
Allison  Owen,  Prof.  W.  B.  Gregory, 
J.  B.  Kemper  and  Hampton  Reynolds. 
This  report,  which  is  the  first  definite 
relief  measure  proposed  for  the  Lower 
Mississippi,  will  be  placed  before 
Major-General  Lansing  H.  Beach,  Chief 
of  Engineers,  U.  S.  Army,  within  the 
next  few  days  during  his  visit  to  New 
Orleans. 

Spillway  BELiEVEyj  Justifiable 

The  committee  has  investigated  the 
records  of  the  New  Orleans  water  puri- 
fication plant  and  has  found  that  there 
seems  to  be  no  direct  ratio  between  the 
higher  gage  heights  and  the  degree  of 
turbidity  of  the  water  during  floods. 
Therefore,  if  the  river  is  capable  of 
carrying  in  suspension  its  maximum 
load  of  silt  with  slopes  such  as  it  has 
at  stages  6  or  7  ft.  below  the  maximum 
height,  the  fear  that  it  may  drop  its 
sedimentary  load  as  a  result  of  lower- 
ing this  height  below  the  spillway  may 
justly  be  questioned. 

The  proposed  spillway  would  give  a 
discharge   of   30,000    sec.-ft.    with    the 


carry  forward  the  construction  of  the 
power  house  just  as  far  as  the  money 
will  permit. 

'Military  Engineers  at  Ball  Game 

iCol.  T.  L.  Huston,  a  director  of  the 
New  York  Post,  Society  of  American 
Military  Engineers  and  part  owner  of 
the  New, York  Yankees,  entertained  the 
members  of  the  post  at  a  double-header 
session  between  the  Yankees  and  the 
St..Louis  Browns  on  Aug.  25. 


ABOVl!:— PROGRESS     MADE     ON     COF- 

KKRnAM  NO.  2.  WILSOX  DAM,  ON  JULY 

il.      1922.        BELOW— O.N'LY      OPENING 

LEFT  ON  AUG.  2,  1922 


Canal  Street  river  gage  at  16  ft.,  and  a 
discharge  of  250,000  sec.-ft.  (or  a  low- 
ering of  the  river  height  of  4.2  ft.) 
when  the  Canal  Street  gage  would 
stand  at  20  ft. 
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Conservation  Association 
Formed  in  Texas 

Pertinent  Hydraulic  Data  to  be  Compiled 

— Engineer  Council   Outlines 

Needed  Work 

■  Conservation  in  Texas  continues  to 
be  a  live  issue,  and  the  Texas  Conserva- 
tion Association,  formed  at  Waco,  Aug. 
IG,  represents  the  first  actual  step 
taken  by  the  state  in  the  control  of  its 
flood  waters.  Following  closely  on  the 
heels  of  a  meeting  of  Texas  civil  engi- 
neers called  Aug.  7,  at  Austin  by  Gov- 
ernor Neff  to  formulate  plans  for  flocd 
protection,  the  Waco  meeting  presented 
the  same  subject  to  the  engineers  and 
the  business  men  of  the  state  combined 
and  Leonard  Tillotson,  of  Sealey,  was 
chosen  president.  Homer  D.  Wade  of 
Fort  Worth,  assistant  manager  of  the 
West  Texas  Chamber  of  Commerce, 
who  issued  the  call  for  the  conference, 
was  elected  secretary-treasurer.  Vice- 
presidents  selected  were:  Carl  S. 
Guinn,  Ballinger;  John  M.  Lawrence, 
Bryan;  W.  D.  Wilson,  Bay  City;  E.  C. 
Snow,  La  Feria;  Sam  T.  Morgan, 
Pallas;  .1.  A.  Kemp,  Wichita  Falls;  and 
W.  T.  Eldredge,  Sugarland. 

Plan  ok  Organization 

The  plan  of  organization  suggested 
and  adopted  provides  for  an  annual 
meeting  to  be  held  on  the  second  Tues- 
day of  July  at  which  officers  will  be 
chosen.  Other  meetings  are  to  be  held 
at  the  call  of  the  president  or  when  re- 
quested by  five  or  more  members  of 
the  legislative  committee.  A  feature  of 
the  plan  of  organization  calls  for  an 
advisory  council  of  engineers  which  is 
made  up  as  follows:  Chairman,  Dean 
T.  U.  Taylor,  University  of  Texas; 
John  B.  Hawley,  Fort  Worth;  C.  T. 
Bartlett,  San  Antonio;  E.  E.  Sands, 
Houston;  Fred  A.  Jones,  J.  C.  Nagle, 
E.  N.  Noyes,  Dallas;  W.  F.  Shaw, 
Mercedes;  F.  A.  Merrltt,  Galveston; 
V.  L.  Sullivan,  El  Paso;  E.  H.  Sellards, 
Texas  Bureau  of  Economic  Geology; 
R.  A.  Thompson,  Wichita  Falls;  and 
W.  B.  Tuttle,  San  Antonio. 

Instructions  to  the  engineer  commit- 
tees for  the  fifteen  drainage  areas  of 
the  state,  covering  methods  to  be  fol- 
lowed in  securing  rainfall,  stream- 
flow,  dam-site,  flood-mark,  and  other 
essential  data  were  to  be  sent  to  these 
district  chairmen  by  the  council  by 
Aug.  25.  The  council  has  also  begun  a 
comprehensive,  detailed  study  of  the 
needs  of  the  State  Reclamation  Depart- 
ment and  the  State  Board  of  Water 
Engineers,  and  will  submit  suggestions 
as  to  the  scope  of  the  works  to  be  under- 
taken and  accomplished  by  them,  re- 
spectively, during  the  coming  two 
years,  with  estimates  of  probable  cost. 
Seek  Legislative  Support 

Among  other  resolutions,  one  was  ad- 
dressed to  the  state  legislature  urging 
"the  importance  of  extending  to  this 
movement  for  reclamation  and  flood 
control  the  active  co-operation  of  the 
departments  of  the  state  government, 
by  directing  the  State  Board  of  Water 
Engineers,  and  the  state  reclamation 
engineer  to  secure  at  as  early  a  date 
as  may  be  practicable  a  topographic 
and  hydrographic  survey  of  the  water- 
shed area  of  the  principal  streams  of 
Texas;  to  make  stream  measurements. 


Montreal  Approves  Port 
Improvement  Plans 

Plans  for  the  improvement  of 
Montreal  harbor  involving  an  ex- 
penditure estimated  at  $4,319,849 
have  been  officially  sanctioned  by 
Hon.  Ernest  Lapointe,  Canadian 
Minister  of  Marine.  The  follow- 
ing are  the  important  works  to  be 
con.structed:  Grain  elevator,  $2,347,- 
000,  with  an  initial  capacity  of 
2,000,000  bu.  and  an  ultimate  ca- 
pacity of  8.000,000  bu.;  exten- 
sion to  the  high-level  quay  walls, 
S47.'),000;  extension  of  wharves 
and  piers,  $900,000;  improvement 
of  the  channel  approach.  $97,849; 
and  paving  and  extension  of  harbor 
railway  terminal.  $50,000.  The 
money  will  be  provided  from  a 
loan  of  .$5,000,000  made  by  the 
government  to  the  Harbor  Com- 
missioners. The  construction  of  a 
Iridge  to  the  south  shore  has  been 
definitely  decided  upon  and  $50,000 
have  been  appropriated  for  pre- 
Iniinary  work  and  plans.  The 
bridge,  estimated  to  cost  approxi- 
mately $10,000  000,  will  be  built 
under  the  supervision  of  the  harb-r 
eniT'neering  staff  and  preliminary 
w  ork  is  now  in  progress. 


Logging  Trucks  are  Washington 

Road  Menace 

In  the  State  of  Washington  logging 
operations  in  which  motor  trucks  are 
used  to  transport  logs  from  woods  to 
boom  have  been  operated  with  loads  of 
18  tons,  and  it  is  claimed  by  logging 
companies  that  it  is  unprofitable  to 
operate  with  smaller  loads.  A  gross 
load  of  12  tons  per  vehicle  is  the  maxi- 
mum permissible  loading  that  may  now 
be  operated  over  Washington  highways 
and  as  a  result  the  transporting  of 
logs  by  truck  has  materially  decreased. 
The  logging  truck  is  charged  with  caus- 
ing practically  all  the  damage  to  Wash- 
ington highways  that  has  resulted  from 
the  operation  of  vehicles.  The  W'ash- 
ington  .standard  for  state  highway  pav- 
ing calls  for  a  minimum  center  thick- 
ness of  (Vi  in.  on  which,  state  highway 
officials  assert,  anything  now  operating 
on  pneumatic  tires  is  unlikely  to  cause 
damage. 


with  estimates  of  the  volume  of  flood 
waters  such  stream  channels  are 
capable  of  discharging;  to  prepare  esti- 
mates of  the  volume  of  surface  and 
flood  waters  to  be  controlled,  and  the 
storage  capacity  essential  to  their  con- 
servation; to  ascertain  the  location  of 
reservoir  sites,  with  estimates  of  ca- 
pacity and  the  cost  of  impounding 
dams;  to  investigate  the  feasibility,  use- 
fulness and  probable  cost  of  straight- 
ening stream  channels,  and  by  directing 
the  proper  state  agency  to  conduct  a 
survey  of  agricultural  land  in  the 
watersheds  of  rivers  most  affected  by 
soil  erosion,  and  to  make  recommenda- 
tion thereon";  and  to  provide  funds  to 
enable  the  said  departments  of  the 
state  government  to  develop  and 
assemble  such  engineering  data  as 
expeditiously  as  is  consistent  with  ac- 
curacy and  reliability. 


Mediators  Fail  to  Settle 
Shop-Crafts  Strike 

Following  the  general  meeting  of  the 
Association  of  Railway  Executives  held 
in  New  York  last  week  a  group  of  rail- 
road presidents  representing  52  com- 
panies, aggregating  85,000  miles  of 
line,  continued  in  conference  with  the 
leaders  of  the  five  train-service  brother- 
hoods who  had  been  acting  as  mediators 
in  the  shop-crafts  strike. 

These  executives  were  unwilling  to 
agree  to  any  plan  of  settlement  that 
would  affect  the  rights  of  loyal  em- 
ployees and  those  hired  since  July  1, 
but  were  willing  to  pledge  themselves  to 
find  employment  at  the  same  terminal 
points  as  before,  at  their  usual  class  of 
work,  and  at  the  Railroad  Labor  Board 
rate,  for  all  strikers  not  guilty  of 
proved  acts  of  violence. 

The  roads  disclaimed  any  desire  to 
curtail  the  pension  rights  or  other 
privileges  that  the  strikers  had  earned 
by  virtue  of  their  term  of  service  and 
offered  to  take  the  men  back  with  such 
privileges  unimpaired.  These  roads 
stated  that  they  were  in  position  to  do 
this  without  prejudice  to  the  rights  of 
the  loyal  employees. 

The  proposal  contemplated  further 
that  if  after  the  men  returned  to  work 
there  remained  any  unsettled  disputes 
that  could  not  be  settled  in  conference, 
such  matters  should  be  referred  for 
final  determination  to  a  commission  of 
ten  members  to  be  composed  of  the  five 
train-service  brotherhood  executives 
p.cting  as  mediators  and  five  railroad 
executives  experienced  in  such  matters. 

This  proposal  was  rejected  by  the 
rhopmen,  largely  on  the  ground  that 
separate  agreements  with  the  roads  in 
fjuestion  would  weaken  the  position  of 
the  men  of  other  roads  now  on  strike. 
The  mediators  have  given  up  hope  of  a 
settlement  at  this  time,  and  both  rail- 
road executives  and  shop-crafts  leaders 
express  their  intentions  of  carrying  on 
the  struggle  to  a  finish. 


Corps  of  Engineers  to  Utilize 
Water  Transportation 

Due  to  the  transportation  situation 
and  the  likelihood  of  there  being  a  car 
shortage  throughout  the  winter,  the 
Corps  of  Engineers  expects  to  resort  to 
water  transportation  in  securing  the 
materials  needed  for  their  river  and 
harbor  projects.  Difficulty  already  has 
been  experienced  in  securing  deliveries 
of  cement.  To  supply  its  Ohio  River 
projects,  the  Corps  of  Engineers  is 
bringing  cement  by  barge  from  Hanni- 
bal, Missouri. 


Texas  Bonds  Bring  Premium 

The  highest  bids  offered  on  bonds  of 
the  city  of  Dallas  for  some  time  past 
were  received  recently  by  the  Board  of 
Commissioners  wdien  a  premium  run- 
ning as  high  as  5i  per  cent  was  offered 
in  the  fourteen  bids  opened.  Three 
issues  of  city  bonds  were  involved, 
amounting  to"  $800,000,  including  a 
$5(!0.000  street-improvement  issue,  the 
$140,000  school  issue,  and  the  $100,000 
sanitary  sewer  issue,  all  bearing  5  per 
cent  interest  and  maturing  in  forty 
years.  The  actual  price  offered  was 
;U05..57. 
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New  York  Mayor  Plans  Municipal 
Rapid  Transit  System 

Plans  for  a  city-owned  and  city- 
operated  rapid  transit  system  for  New 
Yorlv  have  been  announced  by  Mayor 
Hylan  of  that  city.  The  proposal  eon- 
templates  the  "recapture"  of  about  100 
miles  of  existing  subways  now  operated 
by  private  companies  and  the  construc- 
tion of  126  miles  of  new  lines,  together 
with  new  cross-river  tunnels  and 
bridges  and  a  $25,000,000  bus  system. 
The  cost  is  estimated  at  $600,0'00,000 
which,  together  with  the  $300,000,000 
of  city  investment  in  the  existing  sub- 
ways, would  make  a  total  municipal 
transit  investment  of  $900,000,000. 

The  plan  for  operation  contemplates 
the  termination,  as  soon  as  legally  pos- 
sible, of  the  existing  partnerships  be- 
tween the  city  and  the  two  operating- 
companies,  the  Interborough  Rapid 
Transit  Co.,  and  the  Brooklyn  Rapid 
Transit  Company.  The  fare  on  the 
new  system  is  to  be  fixed  at  5  cents 
and  universal  transfers  between  its 
lines  are  to  be  issued. 

It  is  anticipated  that  the  submission 
of  this  plan  at  this  time  as  an  offset 
to  that  of  the  Transit  Commission,  the 
only  body  having  legal  authority  to 
initiate  and  carry  out  transit  improve- 
ments (see  Engineering  News-Record, 
May  18,  1922,  p.  842)  will  have  an 
important  influence  on  the  fall  political 
campaign  in  New  York  State.  The 
Transit  Commission  was  created  by 
legislation  fathered  by  Governor  Miller 
whose  term  expires  next  January;  and 
the  city  administration  has  been  con- 
sistently hostile  to  the  commission's 
conduct  of  transit  matters  and  its  plans 
for  transit  expansion.  The  plans  of 
the  Transit  Commission  are  blocked, 
owing  to  the  necessity  of  its  obtaining 
funds  for  construction  from  the  New 
York  city  administration;  and  the 
Mayor's  plans  are  blocked  because  of 
the  necessity  for  the  approval  of  the 
Transit  Commission.  It  is  difficult  to 
see  how  the  deadlock  can  be  broken 
except  by  further  legislation  or  by  a 
political  overturn,  either  in  the  state 
or  the  city.  The  outlook  for  actual 
transit  extension  in  the  near  future  is, 
therefore,  not  overbright. 

The  announcement  of  Mayor  Hylan's 
ti'ansit  plan  makes  no  reference  to  any 
engineer  or  other  technical  advisor,  as 
being  responsible  for,  or  associated 
with,  its  preparation. 


The  Engineer  in 
Public  Life 


Part  of  Pacific  Highway  Paved 
27  Ft.  Wide 

A  portion  of  the  Pacific  Highway  ex- 
tending 4.9  miles  to  the  north  from  the 
city  limits  of  Seattle,  Wash.,  is  being 
paved  with  concrete  8  in.  thick  and  27 
ft.  wide.  The  work  is  being  done  by 
the  Washington  Department  of  Public 
Works,  Division  of  Highways,  and  is 
one  of  those  projects  on  which  federal- 
air  funds  are  used.  The  paving  is  being 
placed  in  two  1.3*  ft.  sections  with  a 
i-in.  expansion  joint  between.  The 
work  is  to  be  completed  this  fall  at  a 
total  cost  of  about  $46,800  per  mile. 

In  order  to  accommodate  traffic  going 
through  the  city  to  this  road,  the  city 
of  Seattle  has  recently  built  within  the 
city  limits  5  miles  of  concrete  paving 
40  ft.  wide  and  8  in.  thick,  connecting 
'with  the  Pacific  Highway  at  the  city 
limits. 


JOHN  T.  FULLER 

Chief  executive  of  an  industrial  com- 
munity with  a  population  varying  from 
2,500  to  7,000  is  one  of  the  duties  of 
John  T.  Fuller, 
superintendent  of 
the  American 
Bauxite  Co.  at 
Bauxite,  Ark.  He 
was  born  in  Wilkes 
Barre,  Pa.,  Nov.  8, 
1880,  and  was 
graduated  from  Le- 
high University  in 
the  class  of  1903. 
His  experience  has 
included  service  as 
engineer  and  mine 
manager  with  the 
DeBeers  Consoli- 
dated Mines,  Ltd., 
in  South  Africa,  and  with  both  Ameri- 
can and  Canadian  mining  companies. 

At  Bauxite  the  company  owns  the  en- 
tire town,  land  and  buildings,  and  Mr. 
Fuller's  appointment  as  superintendent 
marked  a  reorganization  of  the  whole 
method  of  town  administration.  He 
appointed  a  town  manager  and  organ- 
ized to  operate  under  that  official  de- 
partments of  police,  fire,  sanitation, 
streets,  etc.  Acting  in  an  advisory  ca- 
pacity with  the  town  manager  is  a 
town  council  chosen  from  among  the 
best  citizens,  both  men  and  women,  of 
the  community.  A  director  of  personal 
relations  was  another  of  Mr.  Fuller's 
appointees  and  under  his  supervision 
departments  of  safety,  labor,  commis- 
sary, and  medicine  are  operated.  The 
whole  scheme  of  town  government  de- 
veloped by  Mr.  Fuller  aims  to  avoid  as 
far  as  possible  any  interference  on  the 
part  of  the  company  with  its  employees 
and  to  protect  their  rights  and  liber- 
ties as  citizens  of  the  community. 
Among  other  activities  was  the  organ- 
ization of  school  districts,  serving 
about  600  pupils  and  requiring  18 
teachers  and  three  school  buildings. 


Washington  Water  Conduit  Award 

The  War  Department,  through  the 
chief  of  engineers,  has  authorized  the 
award!  of  a  contract  to  the  Arundell 
Corp.,  Baltimore,  Md.,  for  the  con- 
struction of  the  new  water  conduit 
from  Great  Falls,  Va.,  to  the  Dalecarlia 
reservoir  at  the  District  line,  a  distance 
of  eight  miles,  at  a  cost  of  $2,058,725. 
Army  engineers  expect  the  work  will 
begin  Sept.  1,  and  be  completed  June 
30,  1924.  The  construction  will  be  of 
concrete.     

Pittsburgh  Creates  Department 

of  City  Planning 

A  City  Planning  Commission  has 
been  appointed  at  Pittsburgh,  Pa.,  with 
Morris  Knowles,  consulting  engineer, 
Pittsburgh,  as  chairman,  and  Frederick 
Bigger,  secretary.  U.  N.  Arthur  is 
chief  engineer  and  Charles  F.  Miller  is 
assistant  chief  engineer.  Included  in 
the  nine  members  of  the  commission  be- 
sides Mr.  Knowles  and  Mr.  Bigger,  is 
Charles  A.  Findley,  chief  engineer  of 
the  Pittsburgh  Department  of  Public 
Works. 


Railroad  Strike  Now  Key 
to  Coal  Supply 

i  Congress    Averse    to    Coal    Legislation 
Unless    Carriers    Fall    Short- 
Expect  Anthracite  Peace 

Washington  Corn  spondPticc 
Principal  emphasis  is  being  placed  by 
those  opposed  to  legislation  looking  to 
the  control  of  coal  prices  and  distribu- 
tion on  the  argument  that  such  control 
no  longer  is  needed.  Many  law  makers 
are  of  the  opinion  that  the  situation  is 
such  that  it  can  take  care  of  itself. 
Those  who  favor  the  legislation  might 
be  willing  to  accept  the  argument  if 
they  were  sure  that  the  railroads  could 
function  at  a  high  rate  of  efficiency. 
With  the  uncertainty  as  to  railroad 
operation,  however,  they  contend  that 
this  control  must  be  established.  They 
contend  that  at  the  end  of  price  control 
in  1919  everyone  was  confident  the 
situation  would  take  care  of  itself  but 
they  point  to  the  profiteering  in  coal  in 
1920  as  a  glaring  instance  wherein  the 
government  did  not  function  in  the  pro- 
tection of  the  public.  They  think  the 
country  is  in  much  the  same  frame  of 
mind  now  but  they  deprecate  state- 
ments creating  a  false  sense  of  security. 
Coal  Stocks  Gone 

Theoretically  at  least,  all  stocks  of 
coal  now  have  been  wiped  out.  What- 
ever stocks  there  may  be  in  fact  are 
known  to  be  negligible  and  too  low  to 
enter  the  winter  with  safety.  The  mar- 
ket cannot  be  expected  to  tranquilize 
until  a  considerable  amount  of  coal  has 
been_  put  in  storage.  How  soon  such 
a  point  can  be  reached  depends  entirely 
on  the  service  which  the  railroads  can 
give.  The  American  Railroad  Asso- 
ciation makes  the  ambitious  estimate 
that  the  carriers  can  transport  9,000,000 
tons  weekly.  At  the  National  Coal 
Association  it  is  thought  that  8,000,000 
tons  is  the  maximum.  Disinterested 
traffic  men,  however,  point  out  that  if 
coal  shipments  reach  8,000,000  tons  of 
bituminous,  in  addition  to  the  anthracite 
that  is  expected  soon  to  be  moving, 
and  at  the  same  time,  the  usual  volume 
of  other  freight  is  handled,  the  rail- 
roads will  have  performed  an  extra- 
ordinary feat. 

There  is  an  increasing  feeling  among 
officials  in  Washington,  however,  that 
the  railroad  managements  are  not 
being  entirely  frank  with  them  or  with 
the  public.  They  seem  to  think  that  the 
situation  with  regard  to  railroad  equip- 
ment is  much  worse  than  the  railroads 
are  willing  to  confess,  to  say  nothing 
of  their  ability  to  attain  a  high  degree 
of  efficiency  with  the  morale  of  its 
employees  in  its  present  state.  The 
attitude  of  the  railroad  executives  is 
compared  with  that  of  the  coal  oper- 
ators early  in  the  strike,  when  they 
declared  it  would  be  crushed  flat  by 
July  1.  The  railroad  management 
seems  to  be  just  as  sure  that  the  strike 
is  beaten,  but  officials  in  Washington 
have  evidences  that  the  men  are  pos- 
sessed of  determination  not  to  yield. 

It  is  fully  expected  that  an  agreement 
will  be  i-eached  promptly  in  the  anthra- 
cite field  and  that  the  mines  there  will 
reopen  after  Labor  Day.  It  is  expected 
that  the  operators  will  recede  from 
their  demand  for  arbitration  and  that 
the  men  will  be  forced  to  recede  from 
their  demand  for  a  two-year  contract. 
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Convention  Features,  New  Eng- 
land Water  Works  Association 

Features  of  the  forty-first  annual 
convention  of  the  New  England  Water 
Works  Absociation  to  be  held  at  New 
Jedford,  Mass.,  Sept.  12-15,  are  a  care- 
fully selected  list  of  papers,  Superin- 
tendents' Day,  two  excursions,  a  golf 
tournament,  and  an  exhibit  by  the 
manufacturers. 

The  water-works  of  New  Bedford 
will  be  described  and  experiments  with 
substitutes  for  lead  as  a  jointing  mate- 
rial for  cast-iron  pipe  will  be  outlined 
by  Stephen  H.  Taylor,  superintendent 
of  the  New  Bedford  Water  Works. 
Among  the  other  papers  scheduled  are: 
"Service  Pipes,"  by  David  A.  Heffer- 
nan,  superintendent  of  water-works, 
Milton,  Mass.;  "Cross  Connections  for 
Private  Fire  Protection,"  C.  M.  Saville, 
chief  engineer,  Hartford  water-works; 
"Meter  Setting  and  Maintenance," 
James  A.  McMurry,  assistant  engineer, 
Department  of  Public  Works,  Boston; 
"Legal  Points  in  the  Purchase  of  a 
Water  Company,"  Henry  A.  Symonds, 
Boston;  "Water  Supplies  of  Southeast- 
ern Massachusetts,"  X.  H.  Goodnough, 
chief  engineer,  Massachusetts  Depart- 
ment of  Health ;  "The  Water  Supply  of 
Fall  River,"  H.  K.  Barrows,  Boston; 
"A  New  Method  of  Purifying  Water," 
Harry  W.  Clark,  chief  chemist,  Massa- 
chusetts Department  of  Health;  "The 
New  Water  Supply  of  Providence," 
Frank  E.  Winsor,  chief  engineer,  Water 
Supply  Board,  Providence;  and  "Hy- 
drogen-Ion Determination,"  Robert 
Spurr  Weston,  Boston. 

One  session  will  be  devoted  to  high- 
pressure  fire  service.  The  Boston  sys- 
tem will  be  taken  up  by  Frank  A. 
Mclnnes,  engineer,  Water  Division,  Bos- 
ton. The  underwriters'  viewpoint  will 
be  presented  by  George  W.  Booth,  chief 
engineer.  Board  of  Fire  Underwriters. 
New  York  City.  There  will  be  short 
statements  by  fire  chiefs  on  the  value 
of  high-pressure  service. 

The  first  of  the  two  excursions  will 
be  an  automobile  trip  over  the  New 
Bedford  water-works  on  Tuesday  after- 
noon, and  tiie  second  excursion  will  be 
on  Thursday  afternoon,  by  steamer  on 
Buzzards  Bay  to  Fairhaven,  then  by 
trolley  to  Fort  Phoenix  where  a  clam 
bake  will  be  served  at  7:15  p.m.,  after 
which  there  will  be  music  and  dancing, 
and  finally  a  return  trip  to  New  Bed- 
ford by  trolley. 

Details  of  the  golf  tournament  and 
other  features  are  given  in  the  pro- 
grams of  the  convention,  which  may  be 
obtained  from  Fi'ank  J.  Gifford,  secre- 
tary, Tremont  Building,  Boston. 


Start  Construction  on  Lincoln 

Highway  Ideal  Section 

Construction  work  on  the  Ideal  Sec- 
tion of  the  Lincoln  Highway  between 
Dyer  and  Schererville,  Ind.,  was  begun 
this  month  under  an  agreement  with 
Stone  &  Webster,  Inc.,  of  Boston,  under 
whose  direction  J.  C.  O'Connor  &  Sons, 
of  Fort  Wayne,  Ind.,  will  build  the 
concrete  roadway.  The  design  calls 
for  a  40-ft.  width,  paved  with  a  10-in. 
thickness  of  reinforced  concrete,  which, 
with  appurtenances,  is  estimated  to 
cost  $100,000  a  mile. 


Engineering  Institute  of  Canada 

to  Meet  in  Winnipeg 

Arrangements  for  the  thirty-sixth 
annual  professional  meeting  of  the 
Engineering  Institute  of  Canada,  which 
is  to  be  held  in  Winnipeg  Sept.  5-7  have 
been  completed.  Considerable  attention 
is  to  be  given  hydro-electric  develop- 
ment, and  a  luncheon  is  to  be  served 
at  the  plant  of  the  Manitoba  Power  Co. 
An  inspection  of  the  Winnipeg  hvdro- 
electric  power  plant,  followed  by  a 
dinner  served  by  the  Winnipeg  Hydro 
System  is  another  feature.  Discussion 
will  also  be  given  railway  terminals 
and  highways  as  well  as  other  engi- 
neering topics. 


Civil  Service  Examinations 

UNITED  STATES 

Applications  for  civil  service  posi- 
timis  listed  belotc  should  be  addressed 
to  the  United  States  Civil  Service  Com- 
mission,  Washinc/ton,  D.  C,  or  to  any 
local  branch  of  the  Civil  Service  Conv- 
ynission. 

For  vacancies  in  the  Public  Health 
Service:  Technical  assistant  in  Sani- 
tary engineering,  $1,500  to  $1,800  per 
year;  junior  assistant  sanitary  engi- 
neer, $1,960  per  year;  and  assistant 
sanitary  engineer,  $2,500,  $2,800,  $3,150 
and  $3,250  per  year.  Examinations 
(for  junior  assistant  sanitary  engineer 
and  assistant  sanitary  engineer  post- 
poned from  Aug.  9)    Sept.  6. 


Engineering  Societies    °?  Manhattan,  Kan. 

•■-'  his  new  duties  Sept.  1. 


ciety  of  Mechanical  Engineers  and  the 
American  Institute  of  Electrical  Engi- 
neers. H.  T.  French  of  the  Herberich- 
Hall-Harter  Company,  is  chairman  of 
the  Council  and  R.  R.  Metheany,  divi- 
sion engineer  with  the  Pennsylvania 
R.R.,  is  vice-chairman. 


Personal  Notes 


E.  H.  Q  u  I  N  N  E  Y,  has  severed  his 
connection  with  the  South  Dakota 
Highway  Commission  by  which  he  was 
employed  as  resident  engineer,  and  has 
gone  into  business  under  the  firm  name 
of  the  Dakota  Highway  &  Materials 
Co.,  Watertown,  S.  D. 

J.  G.  G.  Kerr  y,  a  consulting  engi- 
neer of  Toronto,  Can.,  has  been  re- 
tained by  the  City  of  Vancouver,  B.  C, 
to  report  on  a  suitable  site  upon  which 
a  municipally-owned  hydro-electric 
power  plant  is  to  be  constructed. 

JoHAN  Store,  civil  engineer, 
Christiana,  Norway,  whose  experi- 
ments on  the  use  of  a  large  canvas 
hose  to  make  temporary  low  dams  as 
described  in  Eni/ineering  News-Record, 
May  26,  1921,  p.  911,  is  visiting  in  this 
country. 

Arthur  Bux,  until  recently  in 
the  city  engineer's  office  of  Springfield, 
111.,  has  been  appointed  city  engineer 
of   Manhattan,   Kan.     He   w"ill   assume 


Calendar 


Annual   Electing 


KNGINEERING  INSTITUTE  OF 
CANAD.\.  Montreal.  Que.  ;  Pro- 
fessional Meeting,  Winnipeg,  Man., 
.Sept.  .1-7. 

NEW  ENGLAND  W.\TER  WORKS 
ASSOL'IATION,  Boston ;  Annual 
Convention,  New  Bedford,  Mass., 
Sept.    12-15. 

AMERICAN  ASSOCIATION  OP  PORT 
AUTHORITIES  ;  Montreal,  Que.  ; 
Annual  Convention,  Toronto,  Ont., 
Sept.   14-16. 

AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL IMPROVEMENTS,  St. 
Petersburg,  Fla.  ;  Annual  Conven- 
tion.  Cleveland.  Ohio,  Oet.  2-6. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEI^RS.  New  York;  Fall 
Meetine:.  S:in   Francisco.  Got.   4-0. 

AMERICAN  PUBLIC  HEALTH  AS- 
SOCI.\TION,  New  York;  Annual 
Convention,  Cleveland,  Oct.   16-19. 


The  Texas  Section  of  the  Ameri- 
can Society  of  Civil  Engineers  wll 
meet  Oct.  20  and  21  at  .San  Antonio. 
Seven  subjects  are  scheduled  for  dis- 
cussion among  which  are  the  following: 
"Strength  of  Concrete,"  by  F.  E. 
Giesecke;  "Levee  Building  in  Texas," 
by  A.  A.  Stiles;  "Report  on  Governor's 
Engineering  Conference,"  by  E.  N. 
Noyes;  "Bridge  Problems  of  Texas 
Highway  Department,"  by  G.  G.  Wick- 
line,  and  "The  Water  System  of  Corpus 
Christi,"  by  C.  J.  Howard. 

The  Akron  Engineering  Council 
has  been  organized  to  co-ordinate  the 
activities  of  all  local  engineering  socie- 
ties. The  Council  was  organized  by 
representatives  from  the  Engineering 
Society  of  Akron,  the  American  Asso- 
ciation of  Engineers,  the  American  So- 


T.  D.  M  Y  L  R  E  A,  for  the  past  few 
years  employed  by  Norman  McLeod, 
Ltd.,  engineers  of  Toronto,  Ont.,  and 
formerly  in  the  city  architect's  office, 
has  been  appointed  assistant  professor 
of  structural  engineering  at  the  Univer- 
sity of  Illinois. 

Thomas  M.  Hatch,  formerly 
of  the  Summitt  Construction  Co.,  is 
now  a  member  of  the  Sterling  Con- 
structors, street,  highway  and  sewer 
contractors,  of  Akron,  Ohio.  Mr. 
Hatch  has  for  some  time  been  promi- 
nently identified  with  the  Associated 
Pennsylvania  Highway  Contractors. 

F.  M.  D  0  B  s  o  N  has  been  elected 
professor  of  hydraulics  at  the  Uni- 
versity of  Kansas  to  succeed  Prof. 
Jones  who  recently  resigned. 

Charles  D.  Campbell,  for 
the  past  four  years  engaged  in  sur- 
veying and  general  engineering  work 
in  Hamilton,  Ont.,  has  been  appointed 
city  engineer  of  Belleville,  Ont.  Mr. 
Campbell  is  a  graduate  of  the  Univer- 
sity of  Toronto.  He  was  former  city 
engiiieer  of  Gait,  Ont.,  and  at  the  same 
time  acted  as  resident  engineer  for  the 
Gait,  Hespelcr  &  Preston  Ry. 

J.  P.  Pope,  former  chairman  of 
valuation  for  the  Southern  Pacific  Co., 
has  been  appointed  consulting  valua- 
tion engineer  for  the  company's  Pacific 
System,  effective  immediately.  Other 
valuation  department  appointments  an- 
nounced by  the  company  are:  G.  E.  B. 
Welles,  supervisor  of  land  valua- 
tion, appointed  engineer  of  land  valua- 
tion with  jurisdiction  over  land  valua- 
tion work;  and  .1.  H.  B  A  K  E  R,  office 
engineer,  valuation  department,  ap- 
pointed assistant  engineer  of  valuation 
with  jurisdiction  over  engineering  valu- 
ation matters.     These  three  men  will 
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continue    to    make   their    headquarters 
in  San  Francisco. 

RoLLEN  J.  Windrow,  of  Kan- 
sas City,  a  consulting  engineer  in  the 
service  of  the  Missouri  State  High- 
way Commission,  was  in  Washington, 
D.  C,  last  week  conferring  with  offi- 
cials of  the  Bureau  of  Public  Roads  in 
regard  to  Missouri  projects  and  plans. 

C.  E.  D  A  R  E,  who  for  more  than  two 
years  has  been  a  resident  engineer  for 
the  Richmond,  Fredericksburg  &  Poto- 
mac R.R.  Co.,  has  been  made  engineer 
of  maintenance-of-way.  His  appoint- 
ment became  effective  Aug.  15. 

CoL.  Spencer  Cosby,  Corps 
of  Engineers,  U.  S.  Army,  has  been 
relieved  from  duty  and  station  at 
Savannah,  Ga.,  and  assigned  to  duty 
at  Cleveland,  Ohio. 

A.  W.  B  U  F  0  R  D,  formerly  employed 
by  the  U.  S.  Bureau  of  Public  Roads 
as  highway  bridge  engineer,  has  re- 
cently been  appointed  district  engineer 
by  the  Arkansas  State  Highway 
Department. 

Alejandro  Barrientos,  of 
Havana,  Cuba,  has  been  appointed  chief 
engineer  of  the  Province  of  Havana. 

Earl  Levfis  Mosley,  who 
during  the  past  year  has  been  with  the 
engineering  department  of  the  City  of 
Colorado  Springs,  Colo.,  as  field  and 
office  engineer,  has  been  appointed  su- 
perintendent of  construction  on  the  new 
Colorado  Springs  city  auditorium. 
Work  on  the  structure,  the  estimated 
cost  of  which  is  $315,000  began  Aug.  5. 

C.  J.  L  A  u  G  L  I  N,  former  construc- 
tion bridge  engineer  for  the  South 
Dakota  Highway  Commission,  has  re- 
signed to  engage  in  private  practice. 

Carlos  W.  del  Plain  e,  a 
civil  engineer  of  Minneapolis,  Minn., 
has  joined  the  League  of  Minnesota 
Municipalities  as  field  agent,  according 
to  a  recent  announcement  by  the  execu- 
tive committee. 

E.  M.  Hastings,  principal  assist- 
ant engineer  of  the  Richmond,  Fred- 
ericksburg &  Potomac  R.R.  Co.  since 
March,  1920,  has  been  made  chief  engi- 
neer. His  appointment  was  effective 
Aug.  15.  Prior  to  being  appointed  prin- 
cipal assistant  he  was  resident  engineer 
for  the  road. 

D.  M.  F  e  R  L  E  T,  assistant  engineer 
of  the  Terrell  Independent  Road  Dis- 
trict, Terrell,  Tex.,  has  been  made  resi- 
dent engineer,  succeeding  T.  B.  T  a  R  T  T, 
who  has  returned  to  Central  America 
to  engage  in  railroad  work. 

S.  F.  Ferguson  has  withdrawn 
from  the  firm  of  Nicholas  S.  Hill  Jr. 
and  S.  F.  Ferguson,  consulting  engi- 
neers, New  York,  the  partnership  being- 
dissolved  Aug.  31.  The  firm's  consulting 
practice  will  be  continued  by  Mr.  Hill. 


Obituary 


Prop.  Axel  E.  Berggren,  of 
the  department  of  steam  and  gas  engi- 
neering of  the  University  of  Wiscon- 
sin College  of  Engineering,  died  Aug. 
10  as  the  result  of  injuries  received  in 
an  automobile  accident.  Prof.  Berggren 
had  been  connected  with  the  college  of 
engineering  since  1910.  He  was  a  grad- 
uate of  Iowa  State  College. 

Harry  S.  Rbnkert,  president 
of  the  Metropolitan  Paving  Brick  Co., 
of  Canton,  Ohio,  died  in  Geneva,  Swit- 
zerland, Aug.  20. 

George  J.  Satterlee,  of 
Brooklyn,  N.  Y.,  for  the  past  several 
years  employed  by  the  Department  of 
Water  Supply,  Gas  and  Electricity  of 
New  York  City,  at  the  Gravesend  pump- 
ing station,  died  suddenly  in  Brooklyn, 
Aug.  21,  aged  53  years. 

WiNSLOvr  Barnes  Watson, 
who  served  as  a  captain  in  the  27th 
Division  during  the  World  War,  was 
drowned  recently  near  Plattsburgh, 
N.  Y.  He  was  a  graduate  of  Union 
College  and  had  been  engaged  in  engi- 
neering work  on  the  Panama  Canal, 
and  later  the  construction  of  the  New 
York  State  Barge  Canal.  At  the  time 
of  his  death  he  was  supervising  a  dam- 
construction  project  for  the  Bluff  Point 
Stone  Co.  on  Mead  Brook.  He  was 
42  years  of  age. 


equipment  and 
Materials 

Mounts  Crane  on  Truck  Chassis 

To  increase  the  movability  of  small 
cranes  the  Byers  Machine  Co.,  Ravenna, 
Ohio,  has  brought  out  the  "Truckrane," 
which  consists  of  a  crane  weighing  6 
tons  mounted  on  a  truck  chassis.     The 
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crane  has  a  30-hp.  gas  engine  and  i-yd. 
bucket  and  is  similar  to  the  Byers 
auto-crane  model  1  except  that  it  "has 
no  wheels,  jack  shaft,  differential  or 
drive  chains. 


Out-of-the-Ordinary  Trade  Publications 


Alpheus  p.  Hanson,  who 
served  four  terms  as  surveyor-general 
of  the  state  of  Wyoming,  died  in  Holly- 
wood, Cal.,  Aug.  21,  aged  66  years. 


Freight  Elevator  Doors — The  Peellb 
Co.,  New  York,  in  a  48-page  illustrated 
catalog,  presents  the  advantages  of  its 
counterbalanced  freight-elevator  doors, 
safety  appliances  and  interlocking  sys- 
tems. The  door  consists  of  a  tin-covered 
wood  core  and  is  divided  horizontally 
in  the  center.  The  two  panels,  one  mov- 
ing up  and  the  other  down  inside  the 
hatch,  save  floor  space  and  afford  full 
clearance  for  loading.  When  the  door 
is  open  a  heavy  "truckable"  steel  bar 
on  top  of  the  lower  panel  and  flush 
with  the  floor  closes  the  4-in.  gap  be- 
tween the  door-opening  saddle  and  the 
elevator  car,  allowing  loads  to  be 
wheeled  over  it  without  impact.  The  com- 
pany manufactures  also  a  self-sealing 
smoke-proof  pass  type  door,  approved 
by  the  Underwriters'  Laboratories.  It 
is  designed  for  buildings  where  story- 
heights  are  limited.  In  this  type  one 
leaf  slides  over  the  other  on  rails  and 
guide  shoes  and  forms  a  smoke-tight 
seal.  The  catalog  also  describes  cor- 
rugated steel  counterbalanced  doors  and 
panel  types  of  various  kinds. 

Turntable  —  THE  CHAMPION  ENGI- 
NEERING Co.  has  issued  a  leaflet  illus- 
trating by  photographs  the  uses  of  its 
automatic  turntable  for  handling  motor 
trucks  on  road  construction.  The  fea- 
ture of  the  equipment  is  its  automatic 
operation.  The  truck  drives  up  on  the 
turntable  and  without  stopping  the 
motor  or  changing  gears  its  rear  wheels 
are  made  to  rotate  tread  wheels  which 
propel  the  upper  structure  of  the  turn- 
table. Locking  devices  insure  safety  of 
operation.  The  turntable  will  handle 
trucks  weighing  15  tons  and  with  a 
wheelbase  of  166  in.  Transfer  rollers 
are  provided  for  towing  the  turntable 
short  distances  while  detachable  wheels 
are  furnished  for  long-distance  move- 
ments. 


Screw  Insert  Plugs  —  The  Rawl- 
PLUG  Co.,  New  York,  describes  in  an 
illustrated  folder  its  jute  fiber  insert 
plugs  for  holding  screws  in  any  mate- 
rial, such  as  a  brick,  concrete  or  tile 
wall.  The  "rawlplugs,"  as  they  are 
called,  are  cylindrical  in  shape  with  a 
hole  through  the  center,  and  are  manu- 
factured in  a  variety  of  lengths  and 
diameters.  The  company  also  makes 
a  drill  for  forming  holes  into  which 
the  plugs  are  inserted.  Standard  wood 
screws  are  then  screwed  in,  their  en- 
trance expanding  the  jute  fiber,  com- 
pressing it  against  the  sides  of  the  bore 
and  forming  a  tight  fit. 

Concrete  Block  Machinery — The  J.  B. 
Foote  Foundry  Co.,  Fredericktown, 
Ohio,  sets  forth  details  of  its  line  of 
Panama  concrete  and  block-manufac- 
turing machinery  in  a  40-page  illus- 
trated catalog.  Both  hand-power  and 
machine-driven  batch  and  continuous 
mixers  are  described,  with  capacities 
varying  from  3  cu.ft.  upward.  Molds 
for  ornamental  block  of  a  number  of 
styles  are  pictured  and  the  process  of 
block  manufacture  with  the  company's 
machine  is  illustrated.  The  text  con- 
tains practical  suggestions  on  the  use 
of  concrete  block  for  residential  build- 
ings, garages  and  silos. 

F}(mes  in  Mining — The  Hercules 
Powder  Co.,  Wilmington,  Del.,  is  dis- 
tributing in  the  form  of  a  43-page 
multigraphed  pamphlet  a  paper  by  J. 
Baralj  entitled,  "Fumes  Encountered 
in  Mining  Operations  and  Handling  of 
Explosives."  It  is  a  compendium  of 
valuable  information  from  many 
sources,  dealing  with  coal  and  metal 
mines  and  rock  tunnels.  The  text  dis- 
cusses fully  the  products  of  explosion 
and  the  physiological  effects  of  gases, 
and  curative  measures. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Senate  Tariff  Duties  on 
Construction  Materials 

Rates    (lenfrally     Higher    Than    Under 

Existing    Law    But    Lower    Than 

Those   Imposed   by    House 

Construction  material  of  nearly  all 
classes  bears  a  lower  rate  of  duty  in 
the  tariff  bill  as  passed  by  the  Senate 
than  the  rates  which  were  provided  by 
the  House,  but  generally  higher  than 
under  existing  law.  The  Senate  put 
common  brick  on  the  free  list,  whereas 
the  House  had  provided  a  10  per  cent 
ad  valorem  duty.  The  Senate  imposed 
a  duty  of  25  per  cent  on  fire  brick, 
chrome  brick  and  bath  brick  and  a 
duty  of  jC.  per  lb.  and  10  per  cent  ad 
valorem  on  magnesite  brick,  which 
figures  are  reductions  under  the  House 
rates,  but  are  materially  greater  than 
the  duties  under  the  existing  Under- 
wood tariff. 

Under  the  Senate  bill,  tiles  will  bear 
a  duty  of  from  5c.  per  sq.ft.  to  50  per 
cent  ad  valorem,  according  to  value. 
which  are  about  the  same  rates  as  fixed 
by  the  House  and  are  approximately 
double  the  rates  of  the  existing  law. 

While  the  Senate  retained  all  build- 
ing cements  on  the  free  list,  the  House 
bill  provided  a  duty  of  5c.  per  100  lb. 
on  Portland,  Roman  and  other  hydrau- 
lic cement  in  packages  and  4c.  if  in 
bulk,  and  a  duty  of  17  per  cent  ad 
valorem  on  other  cements.  No  change 
was  made  by  the  Senate  in  plaster 
cements,  so  that  the  House  rates  will 
stand  in  the  bill.  The  Senate,  however, 
placed  plaster  rock  or  gypsum  in  the 
crade  on  the  free  list,  whereas  the 
House  bill  had  provided  25c.  per  ton 
duty.  The  rates  in  the  bill,  which  will 
be  unchanged  in  conference,  are  .$1.40 
per  ton  on  ground  or  calcined  plaster 
rock  or  gypsum;  8c.  per  100  lb.  on 
white  non-staining  Portland  cement, 
and  $3.50  to  $14  per  ton,  according  to 
value,  on  Keene's  cement  and  others 
of  which  gypsum  is  the  component 
material  of  chief  value. 

Rates  on  comon  window  glass  are 
fixed  in  the  pending  bill,  the  Senate 
having  made  no  change  in  the  House 
figures,  which  vary  from  l.^@4c.  per 
lb.,  according  to  the  size.  No  change 
was  made  in  the  House  rates  on  fluted 
or  other  rough  plate  glass  used  for 
sky-lights,  fire  i  windows  and  similar 
construction,  the  rates  starting  at  :!c. 
per  sq.ft.  for  not  exceeding  184  sq.in. 
and  advancing  progressively  according 
to  both  size  and  weight.  The  Senate, 
however,  increased  the  House  rates  on 
cast  polished  plate  glass  for  office 
buildings  and  similar  uses,  the  minimum 
being  12Jc.  per  sq.ft.  and  the  maximum 
17ic.,  while  if  containing  a  wire  netting 
the  rates  range  from  15  to  20c.  per 
sq.ft. 

A  reduction  was  made  by  the  Senate 
on  granite,  freestone,  sandstone  and 
other  building  stone,  except  marble, 
breccia  and  onyx,  if  dressed  or 
polished.  The  Senate  rate  is  50  per 
cent,  which  is  lower  than  the  House 
rate  of  40  per  cent,  because  it  is  based 
on  foreign  valuation  while  the  House 
basis    was    American    valuation.      The 


rate  on  the  rough  is  15e.  per  cu.ft. 
House  rates  on  marble,  breccia  and 
onyx  were  not  changed  and  these  will 
stand  in  the  new  tariff  law,  being  65c. 
per  cu.ft.  if  in  the  rough  and  from  8 
to  10c.  per  superficial  foot  if  in  slabs. 

The  new  rates  on  lime  also  are 
definitely  known,  as  the  Senate  made 
no  change  in  the  House  figures  and  these 
will  stand  in  the  new  tariff.  The  rate 
on  crude  limestone,  crushed  but  not 
pulverized,  is  5c.  per  100  lb.;  common 
lime,  10c. ,  hydrated  lime,  12c.  per 
100   lb. 

Rates  on  slate,  including  all  manu- 
factures of  slate,  were  reduced  by  the 
Senate  from  17  to  15  per  cent  ad 
valorem,  which  is  a  greater  reduction 
than  the  figures  indicate  because  of  the 
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Trend  of  Wholesale  Prices 
Upward  Since  June 

Indexes  of  "All  Commodities"  In  U.  S., 

Canada,   England   and   Germany 

Point  to  Higher   Levels 

The  trend  of  wholesale  prices  of  all 
commodities  continued  upward  through- 
out July,  according  to  information 
gathered  in  representative  markets  of 
the  country  by  the  U.  S.  Bureau  of 
Labor  Statistics.  Based  on  404  com- 
modities, or  series  of  quotations,  the 
Bureau's  weighted  index  number  rose 
from  150  in  June  to  155  in  July,  a  gain 
of  3i  per  cent.  The  increase  from  May 
to  June   was  \h  per  cent. 
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change  also  from  American  to  foreign 
valuation. 

Lumber  was  left  on  the  free  list  by 
the  Senate,  which  also  sent  to  the  free 
list  hewn  timber,  8  in.  or  more,  on 
which  the  House  had  imposed  a  duty  of 
ic.  per  cu.ft.,  and  logs  of  fir,  spruce, 
cedar  or  Western  hemlock,  on  which 
the  House  had  adopted  a  duty  of  $1 
per  M.  ft.  b.m.  While  logs  of  veneer 
woods  remain  on  the  free  list,  the 
Senate  wrote  into  the  bill  a  duty  of  15 
per  cent  on  them  if  sawed  into  boards 
or  otherwise  advanced,  and  imposed  a 
duty  of  20  per  cent  on  veneers. 
Shingles,  on  which  the  House  had  im- 
posed a  rate  of  50c.  per  thousand,  were 
placed  on  the  free  list  by  the  Senate. 

In  the  last  week  the  tariff  bill  was 
under  consideration  in  the  Senate,  the 
finance  committee  reduced  the  rate  on 
sti-uctural  steel  and  iron,  if  not  ad- 
vanced beyond  hammering,  from  the 
House  rate  of  -is  @lv.  per  lb.,  and  re- 
duced to  20  per  cent  ad  valorem  the 
(Conrlnilifl  on  p.  37G) 


The  Federal  Reserve  index  number 
of  wholesale  prices  in  Canada,  con- 
structed for  the  purpose  of  interna- 
tional comparisons,  showed  an  increase 
of  four  points  or  2.6  per  cent  during 
July  (100  in  1913)  and  now  stands  at 
157.  This  shows  Canadian  prices  to  be 
running  somewhat  lower  than  American 
prices  in  terms  of  the  respective  cur- 
rencies. 

The  index  number  of  wholesale  prices 
in  England,  constructed  by  the  Federal 
Reserve  Board,  returned  in  July  to  the 
May  level  of  171,  by  an  increase  of  two 
points.  Using  1913  as  a  base,  prices  in 
England  are  slightly  higher  than  Amer- 
ican prices  in  terms  of  the  respective 
currencies.  When  converted  to  a  gold 
basis,  English  prices  for  the  last  three 
months  have  ranged  from  2  to  5  per 
cent   lower   than   American   prices. 

The  Federal  Reserve  Board  has  re- 
ceived a  wireless  from  the  American 
Commissioner  in  Germany,  giving  July 
wholesale  and  retail  price  indexes  of 
the    German    Fed?ral    Statistical    Office 
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Bituminous  Coal  Prices  Showing 
Downward  Trend 

The  trend  of  bituminous  coal  prices 
is  shown  in  the  Coal  Age  index  chart 
here  reproduced.  This  diagram  sliows 
the  relative,  not  the  actual,  prices  on 
fourteen  coals,  representative  of  nearly 
90  per  cent  of  the  total  output  of  the 
United  States,  weighted  in  accordance 
first  with  respect  to  the  proportions 
each  of  slack,  prepared  and  run-of- 
mine  normally  shipped  and  second,  with 
respect  to  the  tonnage  of  each  normally 
produced.  The  average  thus  obtained 
was  compared  with  the  average  for  the 
twelve  months  ended  June,  1914,  as  100, 
after  the  manner  adopted  in  the  report 
on  "Prices  of  Coal  and  Coke,  1913-1918," 
published  by  the  Geological  Survey  and 
the  War  Industries  Board. 

Bituminous  prices,  which  soared  dur- 
ing the  height  of  the  strike,  are  now  on 
the  decline  with  the  heavier  offerings, 
and  the  end  is  not  yet.  They  will  not, 
however,  recede  much  further,  as  indus- 
try must  replenish  its  reserve,  depleted 
through  the  twenty-one  weeks  of  the 
bituminous  coal  tie-up. 

From  Monday,  Aug.  21,  to  Thursday, 
Aug.  24,  inclusive,  coal  loadings  totaled 
73,768  cars,  an  increase  of  19,082,  or  35 
per  cent,  over  the  total  for  the  first 
four  days  of  the  week  preceding.  This 
represented  the  largest  number  of  cars 
loaded  with  coal  during  any  four  day 
period  since  the  miners'  strike  began 
on  April  1,  last.  At  this  rate,  produc- 
tion would  be  approximately  6,000,000 
tons  per  week  or  725,000  tons  in  excess 
of  the  best  previous  week,  which  was 
in  June,  when  there  was  no  strike  of 
railway  shopmen  in  effect. 

The  increase  in  coal  loadings  was  due 
principally  to  a  resumption  of  mining 
in  the  Ohio  bituminous  fields,  resulting 
from  the  agreement  recently  reached  by 
the  miners  and  the  operators  at  their 


conference  in  Cleveland.  Shipments 
also  increased  in  the  Eastern  and 
Allegheny  region,  where  agreements 
have  been  reached  by  union  officials  and 
certain  coal  operators. 

Anthracite,   the   ideal   domestic   fuel, 
750 
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is  used  almost  exclusively  as  such  in 
the  sections  within  a  reasonable  freight- 
ing distance  of  the  hard-coal  mines. 
Anthracite  mining  has  been  paralyzed 
since  April  1.  A  substitute  fuel  is 
therefore  necessary,  until  anthracite 
production  is  resumed  and  the  coal 
begins  to  seep  through,  to  the  house- 
holder. Coke  will  be  utilized  as  well 
as  soft  coal. 


Twenty-five  Big  Contracts 
Total  $26,797,892 

$15,390,897    For    Building    Construction 

Alone — Six     Industrial     Projects 

Reach  $6,000,000 

A  list  of  twenty-six  important  jobs 
awarded  in  February  and  March  was 
published  in  the  Searchlight  Advertis- 
ing section  of  the  April  20  issue  of 
Engineermg  News-Record.  Following 
this,  a  table  showing  fifty  big  projects 
placed  under  contract  from  March  to 
June,  and  aggregating  $81,960,860,  was 
published  in  the  July  27  issue,  p.  169. 

The  accompanying  table  shows  twen- 
ty-five big  contracts  awarded  since 
June,  representing  a  total  value  of 
$26,797,892,  over  57  per  cent  or  $15,390,- 
897  of  which  was  for  building  construc- 
tion. 

There  were  six  industrial  projects, 
aggregating  $6,000,000  or  23  per  cent 
of  the  total  for  these  twenty-five  con- 
tracts. 

Three  bridge  jobs  reach  $1,138,410, 
and  three  v.-ater-works  contracts,  $2,- 
325,000. 

The  total  value  cf  large  engineering 
contracts  let,  throughout  the  United 
States  and  Can-^da.  for  the  week  end- 
in  '  Aug.  17,  amounted  to  .$34,300,000. 
Buildings  alone  totaled  $17,307,000 
with  streets  and  roads  second  with 
$9,605,000. 

Industrial  projects  amounted  to  $3,- 
387,000  and  water-works  $1,014,000. 

Contracts  valued  at  $9,363,000  were 
awarded  in  the  Middle  West,  with 
$8,793,000  for  the  Middle  Atlantic 
States.  The  Southern  States  came 
third  with  $5,004,000  and  lettings  to 
the  value  of  $4,547,000  were  located  in 
the  group  west  of  the  Mississippi.  Fig- 
ures for  the  entire  month  will  be  pub- 
lished in  the  Sept.  7  issue. 


ESSENTIAL   DAT.\  ON  LARGE  CONTRACTS  AWARDED  SINCE  JUNE 


Place 
Bahamas,  Nassau.  ,  . 
Calif.,  Palmdale 

Calif.,  San  Diego 

Calif.  Watts 

Conn..  Stamford 
Conn  ,  Thonipson\ilk- 
111..  Chicago      ... 

111..  Chicago 

III.  Chicago 

Ind-.  Ft.  Wayne. .    . 
Ind.,  Michigan  City 

Mass.,  Boston 

Mass.,  Lawrence. . . 
Mich.,  Detroit.  .  . 

Minn.,  Duluth 

Minn,  St.  Paul 


N.  J.,  Jersey  City 

N.  Y.,  Brooklyn 

.N.  Y.,  Green  Island,  (Troy  P.  O.) 

N.  Y.,  Long  Island  City 

N.Y'.,  New  York 

Pa.,  Moosic   

Pa.,  WiUiamsport 

Que.,  Montreal 

W.  Va..  Ronceverte 


Total 


Work 

'    Size 

Price 

Hnl.l 

$1,000,000 

Dam 

700  ft.  long,  145  ft. 

500.000 

high 

Theatre  and  Office 

7  stories 

1,054,000 

Sewerage  .system 

442,775 

750.000 

Plant 

1,000,000 

.\parfnient 

10  story,  140  X  170  ft. 

2.000.000 

.\partnient 

10  story,  102  X  230  ft. 

1,500.000 

Plant 

6  story.  120  x  280  ft. 

1,000,000 

Bank 

1 2  storv 

900,000 

Factory 

400  X  500  ft. 

1,000,000 

790  ft.  long 

599,150 

Plant 

6  story.  lOOx  500  ft. 

500,000 

Theatre  &  Office 

2,000,000 

Plant  &  Warehouse 

6  storv,  200  X  500  ft. 

1,000,000 

Hotel 

16  story,  99  x  112  ft. 

1,600,000 

Warehouse 

6  stor\- 

2.000.000 

School 

1.336.897 

2.000,000 

Piers  &  Bridge 
Department  Store 

268,900 

9  story 

2.000.000 

Waterworks 

1,000,000 

1  500  ft.  long 

271,170 

Water-works 

25.000,000  gal. 
reservoir 

575,000 

Plant 

500,000 
$26,797,892 

Successful  Contractors 
Punly  &  Henderson,  45  K,  17th  St.,  New  York. 
Bent  Bros.,  1714  Kagle  St.,  Los  Angeles,  Calif. 

Lange  &  Bcrgstorni.  Tinker  Bldg.,  San  Diego,  Calif. 

A.  W.  Phillips,  573  North  Hoover  St.,  Los  .Angeles,  Calif. 

H.  Steers  Corj).,   17  Battery  PI..  New  York. 

L.  E.  Locke  &  Sons  Co.,  South  I'nion  St..  I  awrcrcc,  Mass. 

Mueller  Constr.  Co.,  179  West  Washington  i-t.,  Chicago,  111. 

Schmidt  Bros.  Constr.  Co.,  22  East  Huron  St.,  Chicago,  111, 

G.  A,  Fuller  &  Co..   140  S.   Dearborn  i-I..  Chicago,  111. 

M.  Irmacher  &  Son,   118  W.  Berry  St.,  It,  Wayne.  Ind. 

Withersnoon-Engler  Co.,   53  W.  Jackson  i-t.,  Chicago,  111. 

Crandall   Eng.    Co..    East    Boston,    Merf. 

Turner  Constr.  Co  .    178  Treinont  Si..  Poston,  MoFS. 

J.  Finn  &  Son,  708  Amsterdam  Ave,  L  droit,  Mich. 

Jacobson  Bros.,   406  Columbia  Bidp..  rirlulh,  Minn. 

Smith  &  Vandanaker,  501  Exchange  Pnnk  Bldg,,  St.  Paul, 

Minn. 
Lynch  Constr.  Co.,  52  Vanderbilt  Avr..  New  York. 
Werner-Disken  Co..  50  Court  SI.,  Bred  1\  n 
F.  T.  Ley  Co.,  495  Main  St.,  Springfield  .Slays. 
P.  T.  Cox  Contg.  Co..  154  Nas.sau  St..  New  York 
Cauldwell-Wingate  Co..  381   4th  Ave..  New  York, 
Winston  &  Co.,  .\nicr.  Bank  Bldg.,  Hiehniond,  Va. 
Bethlehem  Steel  Bridge  Co.,  Bethlehem,  Pa. 
E,  G.  M.  Cape  &  Co,,  10  Carthcart  St,,  Montreal,  Que. 

J.  G,  White  Eng,  Co,,  43  Exchange  PI,  New  York. 


Trend  of  Wholesale  Prices 

The  price  trend  shown  in  the  chart 
is  weighted  according  to  the  consump- 
tion of  a  workman's  family  at  present, 
including  food,  fuel,  light  and  rent. 

The  Engineering  News-Record  Con- 
struction Cost  Index  Number  is  here 
shown  in  comparison  with  the  All  Com- 
modities Index  Numbers  of  four  nations. 
The  general  upward  trend  of  prices 
since  the  first  of  June  is  graphically 
illustrated  in  the  five  ascending  curves. 


For  Bid  Prices  on  Actual  Jobs 
See  Construction  News 

A  correspondent  writes  that  he 
wants  actual  cost  data  on  all  kinds  of 
construction  and  asks  where  he  can 
find  such  data.  Of  course  every  im- 
portant engineer,  contractor  and  archi- 
tect will  have  a  certain  amount  of 
information  applying  to  specific  jobs 
in  which  he  was  interested,  but  the 
most  comprehensive  public  reservoir  of 
actual  bids  and  prices  is  probably  the 


Construction  News  section  of  Engineer- 
ing News-Record. 

There  each  week  are  published  the 
important  contract  awards  in  all  classes 
of  engineering  construction.  Wher- 
ever possible,  on  outstanding  projects, 
the  unit  bids  of  the  three  lowest 
bidders  are  presented  in  tabular  form. 
Correspondents  are  instructed  to  send 
in  lists  of  unit  bids  whenever  available. 
In  addition  to  the  tables  are  the  bids 
included  in  the  contract-award  items. 
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In  the  last  three  months  unit-bid 
tabulations  have  been  published  for 
the  anchorages  of  the  Philadelphia  and 
Camden  bridge  (p.  305,  Consti-uction 
News);  the  Clifton,  N.  J.,  sewerage 
system,  p.  326;  water-works  improve- 
ments at  Wellsville,  Ohio,  pp.  328  and 
329;  a  road  at  Berkeley  Springs,  W.  Va., 
and  a  tunnel  on  the  Hetch  Hetchy 
project  in  California,  p.  9,  July  6;  road 
work  in  Florida,  p.  17;  and  for  several 
projects   in   this   week's   issue. 


(Concluded  from  p.  371) 
duty  on  structural  steel  and  iron  if 
machined,  fabricated  for  use,  or  other- 
wise advanced  beyond  hammering.  The 
duty  on  high-speed  steel  was  reduced 
7  per  cent  below  the  original  recom- 
mendations of  the  finance  committee 
two  days  before  the  bill  passed. 

Duty  on  building  forms,  sashes  and 
frames  of  steel  or  iron  was  reduced  to 
25  per  cent. 

Rates  on  structural  steel  in  the  pend- 


ing tariff  bill  are  materially  higher 
than  under  the  existing  law,  which 
provides  a  duty  of  10  per  cent  ad 
valorem. 

The  Senate  cut  the  House  rate  on 
pig  iron  from  $1.25  to  75c.  per  ton 
and  the  rate  on  scrap  iron  and  steel 
from  $1  to  75c.  per  ton.  These  items 
are  on  the  free  list  under  the  exist- 
ing law. 

The  Senate  reduced  to  15  per  cent  the 
duty  on  steam  engines. 


Weekly  Construction  Market 

THIS     limited     price     list     is     published  Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weekly    for    the    purpose    of    giving    lur-  Valuable    suggestions    on    costs    of    work  materials    and    for    the     important    cltle.s. 

rent    prices    on    the    principal    construct  ion  can   be   had   by   noting   actual    biddings   as  The    last    complete    list    will    be    found    In 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section,  the   issue  of  August   3 ;  the   next,   on   Sep- 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  tember  7. 

Minne-  San 

Steel  Products:                            New  York  Atlanta         Dallas         Chicago       apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb S2.93  S3. 65          S4.20         S2.92J     -t-?3.05  S3. 70         -)-S3.2S            S3. 75      S3. 7^ 

Structural  rivets,  100  lb 3.S5  4.35             6.00           3.35              3.52J  4.80               4.25               3.75         6. SO 

Keinforcingbars,  iin.  up,100|b 2.83  3.50             3.50            2.82|       -f2  «=;  3.67J         -)-3.00               3.60         2.90 

Steel   pipe,   black,  2J   to  6  in.   lap, 

.liscount +57%  61.15%       45%            59^%  +58.1-5%      43%    +45.7@49.1%      50%      30.00 

Cast-iron  pipe,  6  in.  and  over,  ton...      53.30  49.00          51.50          45.20           52.00  57.00            51.00            53.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60  2.50             2.25            2.05         2.39  2.85             2.71                2.90        2.78 

Gravel,  i  in.,  cu.yd 1.75  1.85               2.25           12.00     +1.75  1.75             2.25                  1.00         1.50 

Sand,  cu.vd 1.00  1.15             2.25           12.00         1.00  0.75             1.50                l.UO         1.25 

Crushed  stone,  t  in.,  cu. yd 1.75  1.90               1.65              1.60         2.25  3.50             2.25                 3.00         2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft +53.00  40.00          40.00            47.00       40.00  50.00       +33.00              23  00       50.00 

Lime,  finishing,  hvdrated,  ton....  15. S0@16. 17      23.00  25  00             18.00       29.00  24.00           22.00               24.00       21.00 

Lime  common,  lump,  per  bbl....     2.75@3.145       1.80  2.50               1.40         1.40  2.70             1.7i                 2.80       11.00 

Commonbrick,  delivered,  1,000  .—21. 30(3\23. 50     11.00  10.90             11.00  +iS@19  12.00           15.00               14.00       16.00 
Hollow     building     tile,     4x12x12, 

perblock.... Not  used  .0776           .115               .1101      +.09             .087             .11              .09 

Hollow    partition    tile     4x12x12, 

perblock 1112  .0776           .115             .0808     .087             .108                 .11             .09 

I.inseedoil,  raw,  5  bbl.  lots,  gal...             .91  .97            1.13              .99     -1.00  1.12            1.04                  .86          1.12 
Common  Labor: 

Common  labor,  union,  hour 60  .35            80           50@.55        .56J  .S0@.60     

Commonlabor,  non-union,  hour 44@.60  .30                .25                .72^        .35®. 50      .35®. 50  .475®. SO         30®. 3S 

Explanation  of  Prices — Prices  are  to  con-  ment   on   cars.     Gravel   and   crushed   stone  minal.     Common  lump  lime  per  ISO-lb.  net 

tractors  in  carload  loLs  unless  other  quan-  quoted   at    pit.      We   quote   on    brown    lime  Lumber  prices  are   to  dealers   in    \-ards   ai 

ties   are    specified.     Increases    or    decreases  per   ISO-lb.    net;    white    is    $1.70    for   Kelly  San  Francisco    for  No    1  fir  common, 

from   previous  quotations   are   indicated   by  Island  -and  $l.r,5  for  Sheboygan.     Common  Seattle   ciuot.s  on    Doue-lis  fir   instead   oi 

+     or    -    signs.      For    steel    pipe,    the    pre-  labor  not  organized.  „!„^      i  ,,.^'il  >,\^  „? !        ,      „   „„     i«,,it    „   , 

vailing    discount    from    list    price    is    given:  Denver    quotes    on    fir    instead    of    pine.  &%Tow    CiVriin^    .  /i^  rtenve?ed        Hvdrated 

45-B%    means  a   discount  of   45    and    5   per  Cement    "on    tracks":    gravel    and    sand    at  f?°"°Tn     oaul?^sarL        Sand     an^^ralel 

cent.     Charge  is  15c.  per  100  lb.  for  cutting  pit ;   stone  on  cars  ;   lime,   bricl^.   hollow  tile  ' ,    hnnV  r=             sacks.       band     and    gravel 

reinforced   steel   into   2-ft    lengths  or   over,  and  lumber  on  job.     Tile  price  is  at  ware-  ounKcrs. 

New  York  quotations  delivered,  excei>t  house.  Linseed  oil,  delivered,  in  wooden  Montreal  quotes  on  Douglas  flr  instead  of 
sand,  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  pine.  Sand,  stone,  gravel  and  lump  lime 
dock ;  common  lump  lime,  in  280-lb.  bbl.  Atlanta  quotes  sand,  stone  and  gravel  Per  ton.  Cement,  lime  and  tile  are  de- 
net,  and  hvdrated  lime  f.o.b.  cars ;  tile  "on  per  ton  instead  of  cu.vd.  Common  lump  livered  ;  sand,  gravel  and  stone  on  sid- 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  limo  per  180-lb.  net.  ing :  l)rick  f.o.b.  plant:  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate.  Sljc.  ;  Dallas  quotes  lime  per  180-lb  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
pick  and  sliovel  men,  60c.  per  hr.  cement,    cast-iron    pipe    and    crushed    stone  price   is  in   Canadian   funds   (the  Canadian 

Chicaito    quotes    hvdrated    lime    in    50-lb.  fob.    cars,    other   materials   delivered.  dollar  stands    at    99.93    lent.s.      Bag  ehartte 

bags:    common    lump   lime    per    180-lb.    net.  San    Francisco    quotes   on   Heath    tile.    5i  is   SOc.    per   bbl.      Discount   of    10c.   per   bbl. 

Lumber  delivered  on  Job.  x    8    x    llj.      Prices    are    all    f.o.b.    ware-  for  payment   within  20   days   from   date   ot 

Minneapolis  quotes  on  fir  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price  shipment.    Steel  pipe  per  100  ft.  net;  21-in.. 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to  railway   depot  at   any   ter-  $30  ;  6-in.,   $110. 

Changes  Since  Last  Week 

A  20  per  cent  wage  advance  in  the  cago,    Dallas   and    New    York;    Denver  York  at  $53  as  against  $51@$52  and 

steel   mills,   effective   Sept.    1,  bringing  having  quoted  a  rise  during  the  pieced-  Douglas   fir   at  $33   as  compared   with 

the  rate  to  36c.  as  against  30c.  per  hour,  ing  week.    Wrought-steel  pipe  discounts  $31  per  M.  ft.  b.ni.  in  San  Francisco, 

will  also  result  in  an  advance  of  about  dropped  three  points  on  black  and  two  Common  brick  now  $18@$20  in  New 

$4  per  ton  in  steel  prices.     Structurals  on    galvanized   on   the   new   Pittsburgh  York  as  against  $20  per  M.,  alongside 

are  now  quoted  at  $2@$2. 10,  f.o.b.  Pitts-  basing  card  of  Aug.  23.     Accordingly,  dock,    indicating   a   gradual    downwaid 

burgh,   with    an   absolute   minimum   of  similar    reductions    in    pipe    discounts  trend  in  this  market.   Minneapolis,  how- 

$1.90  for  reinforcing  bars,  on  all  new  occurred  in  New  York,  Minneapolis  and  ever,  quotes  an  advance  of  $1   per  M., 

biJsiness.     Steel  structurals  are  scarce;  San  Fiancisco  warehouses.  over   the   week   end.     The.  decrease   in 

with   fabricators   quoting  on   no  deliv-  Reports  received   up  to   .Aug.  24,  by  New  York  is  due  to  a  slight  falling  off 

eries  before  the  end  of  the  last-quarter,  the    National    Lumber    Manufacturing  in  demand  rather  than  an   increase  in 

Shape  mills  are  mostly  out  of  the  mar-  Association,   show   many   mills   already  production.    In  view  of  the  present  fuel 

ket  on   current   business.      This   week,  beginning  to  decline  orders,  car  short-  emergency,  brickmakci-s  in  the  districts 

San  Francisco  warehouses  announce  an  ages  causing  shipments  to  run  as  much  supplying  New  York  have  tried  a  com- 

advance   of   15c.   on    steel    shapes,   fol-  as  16  per  cent  below  production,  despite  bination    of   coke   and    anthracite   coal, 

lowed  by  a  rise  of  10c.  per  100  lb.  on  the  fact  that  August  is  the  second  best  finishing   with   bituminous.     Imperfect 

shapes  and  bars  in  Minneapolis.     Last  lumber  month  in  the  year.     Long  leaf  brick  turned  out  bv  this  process  have 

week,  similar  advances  occurred  in  Chi-  yellow  pine,  base  sizes,  quoted  in  New  sold,  in  odd  lots,  as  low  as  $17  per  M. 
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An  Enemy  of  the  People 

GOMPERS  has  often  maintained  that  labor  should 
not  be  limited  by  the  law.  And  he  always  runs  true 
to  form.  The  government  demands  protection  of  work- 
ers against  violence  and  intimidation.  Gompers  coun- 
ter.s  with  talk  of  a  general  strike.  The  government  asks 
only  that  illegitimate  action  be  enjoined.  Gompers 
threatens  to  punish  the  whole  country  if  it  is. 

When  are  we  going  to  be  free  from  his  poisonous, 
justice-destroying  rant?  He  should  be  supporting  the 
government's  efforts.  Did  he  not  see  red  whenever  a 
labor  matter  is  in  the  courts  he  would  know  that  his 
best  road  to  public  favor  is  by  quashing  the  dynamiters, 
the  thugs,  the  murderers  and  the  intimidators  in  his 
own  ranks.  These  are  the  people  who  block  the  labor 
movement  and  raise  up  enemies  against  it  among  even 
the  people  who  are  naturally  favorable  toward  the  wage 
earner— the  farmei's  and  the  people  in  commercial  life, 
who  have  no  direct  contact  with  industry,  mining  or 
the  railroads. 

But  Gompers  was  raised  on  rant — and  lives  by  it. 
The  Federation  needs  a  leader  who,  besides  being  a 
hard  fighter  and  an  able  champion,  is  clear-headed  and 
strong  enough  to  force  his  own  people  to  square  their 
conduct  with  the  rights  of  others.  A  Theodore  Roose- 
velt in  labor's  ranks  would  be  a  God-send  to  labor  and  to 
the  country. 

The  Temporary  Injunction 

BUT  WHILE  condemning  Mr.  Gompers'  outburst  we 
also  entertain  grave  doubts  as  to  the  wisdom  of 
enjoining  free  speech — and  that  the  temporary  injunc- 
tion would  seem  to  do.  We  realize  that  simple  persuasion 
easily  becomes  intimidation,  but  we  must  lean  over 
backward  when  fundamental  rights  are  in  question. 
Nevertheless,  that  does  not  condone  Mr.  Gompers'  tirade. 
He  will  have  his  day  in  court  Sept.  11.  His  present 
violent  expression  not  only  prejudices  labor's  case  but 
breeds  disrespect  for  the  law. 

Water-Works  Problems  and  Practice 

THE  NUMBER  and  diversity  of  problems  and  prac- 
tice in  the  water-works  field  is  illustrated  by  the 
articles  on  succeeding  pages  published  in  recognition  of 
the  convention  of  the  New  England  Water  Works  Con- 
vention at  New  Bedford,  next  week.  As  time  goes 
on  and  the  arts  and  sciences  tributary  to  cl.v'  efficient 
design,  construction  and  operation  of  water-works 
advance,  the  demand  for  engineers,  chemists,  biologists 
and  managers  in  this  great  field  will  also  increase,  and 
the  increased  demand  for  trained  men  will  be  in  more 
than  an  even  ratio  with  the  advance  in  the  tributary 
arts  and  sciences,  because  with  the  latter  there  will  be 
an  accelerating  public  demand  for  water  of  higher 
quality  and  for  better  and  surer  service. 


A  Sign  and  a  Promise 

AN  INDEX  of  our  civilization  that  is  both  a  cause 
L  for  regret  and  a  promise  of  better  things  is  the 
motorized  laboratory  for  work  among  summer  resorts 
operated  by  the  Michigan  State  Board  of  Health. 
"Vacation  typhoid"  has  long  been  a  familiar  term  of 
indictment  of  rural  and  resort  sanitation.  A  man  from 
Mars  would  exclaim  at  the  anomaly  of  city  dwellers 
going  to  the  mountains,  the  riverside,  the  seashore  or 
"the  good  old  farm"  for  their  health  and  thus  contract- 
ing typhoid.  Happily  this  risk  is  lessening,  thanks  to  an 
increase  in  general  intelligence  in  town  and  country 
and  to  organized  public  health  work,  but  unhappily 
there  is  still  much  need  of  improvement. 

Why  Hartford  Chose  Slow  Filters 

NEW  ENGLAND  has  clung  to  relatively  pure 
sources  of  supply  rather  than  adopt  water  treat- 
ment and  when  treatment  has  been  considered  advis- 
able, siow  sand  rather  than  mechanical  filtration  has 
been  the  rule.  This  has  caused  outcry  elsewhere  but  the 
New  Englanders  go  placidly  on.  Moreover,  they  ad- 
vance reasons,  based  on  regional  conditions  and  local 
preferences  and  supported  by  statistical  and  other  data, 
that  deserve  consideration.  Witness  Mr.  Saville's  ex- 
position of  why  Hartford  recently  built  slow  sand  rather 
than  mechanical  filters  and  his  comparison  of  the  cost 
of  the  Hartford  slow  and  Cambridge  rapid  filters. 
Eventually  the  strong  feeling  against  mechanical  filtra- 
tion may  disappear  in  New  England,  as  it  has  in  most 
other  parts  of  America.  Until  then — and  probably  until 
other  local  conditions  than  sentiment  have  also  changed 
— the  New  England  tradition  against  mechanical  filtra- 
tion and  against  chlorination  as  well,  will  be  given 
weight  by  engineers  who  realize  the  need  for  recogniz- 
ing local  conditions — particuliv'l.v  the  human  factor. 

Cement  Prices 

FRANKNESS  is,  after  all,  the  best  approach  to  con- 
troversial subjects.  For  several  years  there  has 
been  much  question  as  to  the  reasonableness  of  cement 
prices.  In  particular,  a  contractors'  group,  under  the 
leadei-ship  of  the  A.G.C.,  has  declared  that  they  have 
been  too  high.  Now  comes  Mr.  Burch,  of  the  Atlas 
Portland  Cement  Co.,  and  in  a  frank  inquiry  lays  the 
pertinent  facts  on  the  table.  The  exposition  is  satis- 
fying. He  studies  prices  from  three  different  angles: 
the  earnings  of  the  cement  companies,  the  cost  of 
production,  and  the  comparison  of  prices  of  cement  with 
those  of  other  building  materials.  Nor  does  he  dodge 
in  his  stud.v  of  earnings.  He  plots  the  returns  of  the 
two  most  profitable  eastern  companies  and  of  the  two 
worst  losers.  In  giving  details  of  cost  of  production 
he  shows  profit,  too.  Of  course,  everyone  knows  that 
there  is  great  latitude   in  what  different  people  might 
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include  in  costs,  with  the  consequent  effect  on  profit, 
but  it  must  be  remembered  that  accounts  are  now  under 
federal  income-tax  scrutiny  and  the  percentages  written 
off  for  depreciation  and  amortization  definitely  set.  In 
other  words,  today's  industrial  figures  are  not  subject 
to  the  variation  of  personal  opinion  as  they  were  ten 
years  ago.  Mr.  Burch's  frankness  should  have  more  fre- 
quent imitation.  The  public's  confidence  is  the  best 
assurance  of  business  stability  and  freedom  from  public 
persecution.  Confidence  can  be  won  in  large  part  through 
such  frankness  as  that  displayed  in  Mr.  Burch's  inquii-y. 


Cement-Lined  Cast-Iron  Pipe 

THE  use  of  cement  lining  to  protect  the  interior  of 
ten  miles  of  cast-iron  water  mains  at  Charleston, 
S.  C,  promises  to  be  a  happy  union  of  a  lining  and  a 
])ipe  which,  independently,  have  stood  the  test  of  time. 
For  cast-iron  pipe  leads  the  materials  used  for  water 
mains  in  point  of  long  and  universal  use  and  for  many 
decades  cement  has  been  extensively  used  to  protect 
wrought-iron  and  steel  pipe.  In  fact,  cement-protected 
wrought-iron  pipe,  both  in  point  of  invention  and  use, 
antedates  tar-coated  cast  iron  by  a  decade  or  more. 
Thus,  although  a  United  States  patent  for  cement  lining 
was  granted  to  Jonathan  Ball  in  1843  and  cement-lined 
wrought-iron  pipe  was  laid  by  Jersey  City,  N.  J.,  and  by 
Rockville,  Conn.,  in  1845,  it  was  not  until  1849  that 
Dr.  Angus  Smith  developed  his  tar  coating  in  England 
and  not  until  1858  that  it  was  introduced  in  America  by 
James  Kirkwood.  With  this  lead  for  protection  of 
wrought-iron  pipe,  why  cement  was  not  used  to  line  cast- 
iron  pipe  until  1922  is  an  interesting  question. 

The  answer  lies  largely  in  the  fact  that  cement  lining 
for  sheet-metal  pipes  came  into  use  because  for  many 
years  these  pipes  were  much  cheaper  than  cast  iron 
but  would  soon  be  destroyed  without  the  cement  lining 
and  exterior  coating  invented  by  Ball  and  improved 
later  on  by  Phipps  and  others.  Already  in  1858,  when 
Kirkwood  introduced  Smith's  coating,  cast  iron,  uncoated, 
had  been  in  continuous  service  in  this  country  for  a 
half  century  and  much  longer  in  England  and  France, 
and  was  destined  to  have  a  further  life  not  yet  deter- 
mined. In  some  waters  the  uncoated  pipe  rapidly  lost 
carrying  capacity  through  corrosion  or  incrustation  but 
the  physical  integrity  of  the  pipe  remained.  When  the 
tar  and  linseed-oil  coating  developed  by  Angus  Smith 
here,  came  to  the  front  and  for  years  afterward, 
it  was  cheap  and  of  such  a  quality  as  to  be  generally 
efficient.  As  the  decades  passed  and  water-works  and 
the  population  they  supplied  increased  rapidly,  less 
desirable  sources  of  water  supply  were  pressed  into 
service.  Some  of  these  waters  were  highly  corrosive, 
so  that  the  lessening  diameter,  smoothness  and  carry- 
ing capacity  of  water  mains,  due  to  corrosion,  combined 
with  the  increased  demand  for  water  from  the  same 
mains,  created  a  need  for  a  better  coating  than  tar  and 
linseed  oil.  The  need  is  now  all  the  more  acute  because 
the  general  substitution  of  water  gas  for  coal  gas  and 
the  increasing  industrial  demands  for  tar  have  resulted 
in  poorer  tar  coatings  than  in  earlier  days.  The  great 
increase  in  water  treatment  in  the  past  decade  or  two 
has  added  to  the  corrosion  problem,  through  increasing 
the  corroding  and  incrusting  qualities  of  some  waters. 

Cement-lined  pipe,  first  with  wrought-iron  and  lat- 
terly with  steel  as  the  sheet  metal  used,  soon  demon- 


strated and  has  since  maintained  its  superiority  to 
tar-coated  cast-iron  pipe  so  far  as  ensuring  undimin- 
ished interior  diameter  and  smoothness,  and  thus  con- 
stant carrying  capacity,  is  concerned.  At  least  this 
is  true  where  good  workmanship  in  the  lining  process 
and  neat  natural  cement  instead  of  cement  mortar  of 
a  possibly  nondescript  character  have  been  the  rule. 
Poor  material  carelessly  applied  leads  to  failure  of  the 
cement  lining  in  spots  if  not  in  large  areas,  thus  giving 
the  water  access  to  the  thin  sheets  of  wrought  iron 
originally  used  and  the  cement-lined  steel  customarily 
employed  for  some  two  or  three  decades  past.  These 
and  other  causes  brought  cement-lined  sheet-metal  pipe 
into  general  disi-epute  many  years  ago,  except  under 
favorable  local  conditions  and  where  the  pipe  was  made 
by  improved  methods — as  at  Plymouth,  Mass.,  by  the 
town  and  for  use  elsewhere  by  a  pipe  manufacturing 
company.  Those  who  wish  to  pursue  further  the  his- 
tory of  cement-lined  sheet-metal  pipe  will  find  a  long 
and  valuable  paper,  by  Leonard  Metcalf,  supplemented 
by  an  extended  discussion,  in  the  Journal  of  the  New 
England  Water-Works  Association  for  January,   1909. 

The  chief  weakness  of  a  combination  of  cement  and 
sheet  iron  or  steel  would  be  absent  in  a  combination 
of  cement  and  cast  iron.  The  principal  weakness  of 
cement-lined  sheet  iron  or  steel  was — its  weakness;  in 
other  words,  the  thinness  of  the  metal  and  the  fact  that 
the  cement  was  for  protection  rather  than  added 
strength.  The  argument  for  cement-lined  cast-iron  pipe 
lies,  first,  in  the  thickness  and  ample  strength  of  the 
metal  and,  second,  in  the  proved  value  of  cement  when 
properly  applied  to  the  water-exposed  and  friction-caus- 
ing interior  surface  of  wrought  iron  and  steel.  True, 
there  is  as  yet  no  experience  as  to  the  lasting  adhesion 
of  the  cement  to  the  cast  iron,  but  there  seems  to  be 
no  reason  why  it  should  not  adhere  at  least  as  well  to 
cast  as  to  rolled  metal. 

Considering  costs,  it  should  be  noted  that  the  cost  of 
lining  the  interior  of  cast-iron  pipe  with  cement  will  be 
much  larger  than  of  coating  both  the  interior  and 
exterior  with  tar;  so  much  larger  that  the  tar  coating 
might  be  much  improved  as  to  the  material  itself,  its 
preparation  and  its  application,  and  the  cost  still  be 
much  less  than  that  of  cement  lining.  Against  the  in- 
creased cost  for  cement  lining  must  be  placed  the 
greater  carrying  capacity  of  the  pipe  after  a  longer 
or  shorter  time  of  service.  This,  in  turn,  will  depend 
largely  upon  the  corroding  or  incrusting  character  of 
the  water  being  conveyed. 

Reverting  to  Charleston,  the  water  there  is  so  very 
corrosive  as  to  cause  a  rapid  decrease  in  carrying 
capacity  of  tar-coated  cast-iron  pipe ;  a  decrease  speedily 
repeated  after  the  pipe  is  cleaned.  Under  such  condi- 
tions heroic  measures  are  demanded  and  even  a  costly 
preventive  of  the  trouble  is  warranted. 

When  and  where  to  resort  to  water  treatment  to  pre- 
vent corrosion  or  incrustation  of  water  mains,  how  far 
to  depend  upon  cleaning  as  a  palliative,  to  what  extent 
a  choice  among  pipe  materials  and  pipe  coatings  will 
avert  trouble,  and  what  combinations  of  these  possibil- 
ities may  prove  wise  are  questions  which  in  the  future 
will  more  and  more  frequently  confront  the  water-works 
engineer.  Today,  thanks  are  due  the  engineers  and 
other  officials  of  Charleston  and  the  co-operating  pipe 
manufacturers  for  the  large-scale  trial  of  cement  lining 
for  cast-ii'on  pipe  upon  which  that  city  is  entering. 
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Publicity  Run  Mad 


SEVERAL  weeks  ago  we  questioned  the  wisdom  of 
reliance  on  the  press-agent  to  win  for  the  engineer- 
ing profession  that  measure  of  public  standing  which 
so  many  feel  is  its  due.  We  dwelt  then  upon  its 
futility.  The  matter  has,  however,  a  darker  aspect 
which  recently  has  become  more  and  more  pronounced, 
until  now  it  is  so  obvious  that  it  can  no  longer  be 
overlooked.  This  is  the  positive  danger  that  is  in- 
curred by  a  professional  society  that  embarks  upon  a 
policy  of  instigated  publicity. 

No  one  can  object  to  a  press-service  or  to  the  press- 
agent  so  long  as  he  is  restricted  to  his  legitimate 
function  of  purveying  the  genuine  and  uncolored  news 
of  a  technical  society.  This  is  a  real  service,  of  value 
alike  to  the  society,  to  the  press  and  to  the  public  at 
large.  No  one  can  object,  moreover,  to  a  society  press- 
service  that  under  the  curb  of  technical  guidance  and 
restraint  submits  for  publication  news  of  popular  in- 
terest concerning  engineering  developments  aside  from 
the  doings  of  an  individual  society  or  group.  Legitimate 
technical  publicity  work  has  been  defined  as  "doing 
something  and  then  telling  about  it,"  and  so  long  as  the 
telling  is  honestly  done  we  have  not  the  slightest  quar- 
rel with  such  a  practice.  The  dangers  lie  in  the  per- 
versions of  this  legitimate  and  worth-while  activity. 
These  at  first  may  seem  quite  harmless  but  eventually 
they  will  strike  at  the  root  of  the  professional  stand- 
ards that  are  in  the  keeping  of  the  professional 
societies. 

These  perversions  take  three  forms.  The  first  is  the 
relatively  venial  offense  of  making  much  ado  about 
nothing.  Sometimes  the  unfortunate  press-agent  feels 
that  he  must  make  bricks  without  straw;  he  must  "tell 
about  it"  even  though  his  society-employer  has  not 
"done  something."  This  comes  about,  of  course,  be- 
cause he  is  judged  by  the  frequency  with  which  he 
"lands,"  that  is  to  say,  gets  into  the  press  some  men- 
tion of  the  organization  that  is  paying  him.  His  con- 
stant temptation,  therefore,  is  to  invest  with  a  fictitious 
importance  the  most  commonplace  incidents  in  the 
affairs  of  the  society  and  to  palm  them  off  upon  the 
napping  editor  as  "news"  worthy  of  a  place  in  his 
journal.  What  are  the  results?  The  editor  and  the 
public  are  harmlessly  fooled,  the  vanity  of  the  society 
is  measurably  tickled,  and  the  press-agent  carefully 
preserves  the  clippings  against  the  day  that  he  shall  be 
called  to  account  for  his  stewardship  and  perchance 
negotiate  a  new  retainer.  But  the  observant  will 
smile,  the  society  will  look  silly  to  those  who  really 
matter,  and  the  judicious  will  grieve  that  a  profes- 
sional society  should  be  willing  to  be  made  ridiculous. 

This  tendency,  harmless  enough  in  it.self  perhaps, 
often  leads  to  the  second  and  more  serious  offense  of 
misrepresentation.  This  usually  does  not  take  the 
form  of  flat  misstatement,  although  there  are  not  lack- 
ing instances  even  of  that,  due  in  most  cases,  more 
to  inadvertence  than  to  intent.  We  mean  rather  the 
deliberate  and  subtle  creation  of  false  impressions  in 
the  public  mind.  Truly  these  may  be  of  little  moment 
to  the  public  and  may  inflict  upon  it  no  material  injui-y 
of  any  description.  But  they  are  nevertheless  deceitful, 
and  in  proportion  as  they  mean  little  to  the  public,  their 
publication  means  little  to  the  society  or  to  the  profes- 
sion it  affects  to  represent.  For  example:  In  connec- 
tion with  a  dinner  held  recently  under  the  auspices  of 
a  professional  engineering  society,  advance  press  notices 


circulated  under  the  name  of  the  society,  announced 
that  "distinguished  engineers,  publicists  and  educators 
from  many  cities  will  attend."  Among  the  "invited 
guests"  were  listed  some  twenty-two  names  including 
Charles  M.  Schwab,  General  George  W.  Goethals,  Henry 
R.  Towne,  Gerard  Swope,  and  General  E.  0.  Squier. 
As  a  matter  of  fact,  fifteen  of  the  twenty-two  invited 
guests  including  these  five,  were  not  at  the  dinner.  In 
another  instance  notices  similarly  supplied  to  the  press 
were  so  framed  as  to  create  the  impression  that  an 
oflicer  of  the  society  in  question  was  included  in  an 
oflilcial  party  headed  by  a  cabinet  officer.  It  was  so 
effectively  done  that  at  least  one  daily  newspaper  fea- 
tured that  statement  in  its  headlines. 

These  are)  typical  press-agent  stunts.  No  more 
classic  dodge  is  known  to  the  newspaper  craft  than 
to  tie  up,  by  hook  or  by  crook,  with  the  names  of 
celebrities  having  news  value. 

But,  it  may  be  asked,  what  harm  has  been  done? 
How  has  the  public  been  injured  by  being  thus  imposed 
on?  That  is  not  the  point.  The  injury  is  inflicted 
upon  the  society  and  upon  the  profession  it  is  supposed 
to  represent.  No  profession  seeking  to  win  and  retain 
public  confidence  ever  will  achieve  it  through  imposition 
and  deception,  however  carefully  it  may  be  sugar-coated 
and  however  harmless  may  be  the  immediate  effect. 

The  third  and  perhaps  the  most  vicious  of  the 
dangers  we  have  in  mind  is  the  perversion  of  the  press- 
service  activities  to  unfair  propaganda.  This  some- 
times takes  the  form  of  boosting  the  society  that  em- 
ploys it  to  the  prejudice  of  others  in  the  same  field. 
This  is  particularly  noticeable  in  connection  with  joint 
undertakings,  wheij  the  loyal  and  discriminating  press- 
agent  is  prone  to  supply  "news"  that  plays  up  the  part  of 
his  employers  and  subordinates  or  ignores  entirely  the 
contribution  of  those  who  may  be  associated  with  them. 
An  even  more  hateful  variety  of  this  perversion  is  the 
promotion  of  individuals  who  may  for  one  reason  or 
another,  be  close  to  the  source  of  publicity.  An  obvious 
characteristic  of  much  technical  press-service  is  to  play 
up  strongly  the  names  of  individuals,  focusing  atten- 
tion by  devices  well  known  to  newspaper  men.  A  regu- 
lar perusal  of  some  of  this  material,  moreover,  will 
impress  upon  even  the  casual  reader,  the  names  of  a 
very  few  who  are  regularly  "among  those  present." 
This  also  will  bear  watching,  to  the  end  that  an  organi- 
zation press-service  may  not  become  the  instrument  of 
individual  ambition. 

All  these  are  very  real  dangers  that  lurk  in  the 
channels  now  being  followed  by  a  number  of  technical 
and  professional  societies.  We  point  to  them  without 
the  slightest  intention  to  criticise  or  to  discourage  the 
dissemination  by  such  societies  of  technical  and  society 
information,  provided  this  be  done  accurately,  honestly 
and  with  dignity,  having  in  view  always  the  real  needs 
of  the  community  and  the  establishment  in  the  public 
confidence  of  the  ideals  and  practice  of  the  profession. 
The  public  cannot  know  too  much  about  the  work  of 
engineers  and  the  service  rendered  by  the  societies.  But 
every  professional  society — especially  those  that  publish 
codes  of  ethics  for  the  guidance  of  their  members — 
should  examine  closely  and  critically  the  activities  of 
their  press-services  and  square  them  with  the  principles 
laid  down  in  those  codes.  Is  not  this  a  fair  standard? 
Or  are  professional  societies  now  to  be  devoted  to  cir- 
cumventing in  behalf  of  the  group,  the  ethical  obliga- 
tions that  they  seek  to  impose  upon  the  individual? 
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Slow  Sand  Filtration  Plant  for  Hartford,  Conn 

Slow  Rather  than  Rapid  Filters  Chosen  After  Careful  Study  in  Which  Color  Was  Chief  Mooted  Question 

— Costs  Compared  with  Rapid  Filters  at  Cambridge 

By  Caleb  Mills  Saville 

Manager  and  Chief  Engineer  Water  Department,  Hartford.  Conn. 


HARTFORD,  CONN.,  put  in  operation  in  February 
of  this  year  a  slow  sand  filter  plant  having  a 
capacity  of  17.5  m.g.d.  which  has  since  given  satis- 
factory service.  The  plant  is  notable  because  it  is  one 
of  the  latest  and  larger  slow  sand  filters  in  this 
country,  decided  upon  after  careful  study  of  the  relative 
merits  of  slow  and  rapid  filters  at  a  time  when  slow 
filters  for  new  plants  are  not  often  built.  It  therefore 
seems  desirable  to  put  on  record  the  reasons  why  slow 
sand  filtration  was  adopted  at  Hartford  and  to  outline 
the  main  features  of  the  design  of  the  plant.  At  the 
close  of  the  article  the  unit  costs  of  the  Hartford  slow 
sand  filters  and  of  the  new  rapid  sand  filters  for  Cam- 
bridge, Mass.,  which  are  nearly  as  large  (14  m.g.d.) 
are  compared.     It  may  be  added  that  the  possibility  of 


AERATOR  AT  HARTFORD   SLOW   SAND   FILTRATION 
PLANT.     THE  BASIN  IS  ABOUT  40  FT.  IN  DIAMETER 

producing  a  water  of  a  color  satisfactory  to  the  people 
of  Hartford  was  the  on©  question  really  at  issue  at 
Hartford  in  deciding  which  type  of  filter  to  adopt,  so 
strong  was  the  local  sentiment  in  favor  of  slow  sand 
filtration  and  of  avoiding  the  use  of  chemicals.  The 
opinion  of  several  experts  was  sought.  Much  weight 
was  given  to  the  color  forecasts  and  opinion  of  the  late 
Frederic  P.  Stearns. 

The  Hartford  Water  Supply — Hartford  has  two  in- 
dependent but  interconnected  sources  of  water  supply. 
One,  which  is  the  major  portion  of  the  older  system, 
drains  from  the  easterly  slopes  of  Talcott  Mountain  and 
is  about  six  miles  distant  from  the  center  of  the  city. 
Here  there  are  four  collecting  reservoirs  with  a  total 
capacity  of  about  1,200,000,000  gal.  in  which  is  stored 
the  runoff  from  about  5.5  sq.  miles  of  collecting  area. 
Three  of  these  reservoirs  drain  into  the  fourth,  known 
as  No.  5,  which  also  acts  as  a  receiving  and  balancing 
basin  for  both  systems. 

The  second  supply  source  is  the  new  one  recently 
completed,  called  the  Nepaug.  This  is  located  about  10 
miles  northwest' of  the  older  supply,  near  the  Village 
of  Collinsville,  Conn.  Here  there  has  been  built  a 
reservoir  of  about  9,560,000,000  gal.  capacity  which  re- 


ceives the  runoff  from  about  32  sq.  miles  of  verj'  sparsely 
inhabited  upland  the  major  part  of  which  is  covered 
with  forests. 

The  estimated  safe  yield  of  this  source  is  32  m.g.d. 
The  water  is  brought  to  West  Hartford  through  about 
10  miles  of  aqueduct  consisting  of  cast-iron  pipes,  con- 
crete grade  conduit,  tunnel  and  concrete  pressure  pipe, 
having  a  present  capacity  of  about  30  m.g.d.  This 
conduit  also  discharges  into  Reservoir  No.  5,  the  receiv- 
ing basin  spoken  of  above. 

The  purification  plant  is  located  about  one-third  of 
a  mile  south  of  Reservoir  No.  5  and  the  supply  of  water 
for  the  plant  is  taken  from  the  pressure  conduit  through 
a  gate  chamber  so  arranged  that  water  may  be  taken  at 
will  from  either  source  or  from  both  at  the  same  time 
in  any  proportion  desired.  The  object  of  this  is  to 
permit  of  using  the  best  water  from  all  of  the  sources. 

The  control  is  so  arranged  that  when  water  is  being 
di-awn  from  the  Nepaug  source  any  surplus  will  auto- 
matically discharge  into  Reservoir  No.  5,  and  in  case 
of  break  in  the  conduit  supply,  water  from  that  reser- 
voir will  automatically  be  supplied  to  the  filters  for  the 
city  consumption. 

Amount  of  Water  Required — Hartford  is  now  using 
about  13.5  m.g.d.  With  the  present  rate  of  increase  the 
rated  capacity  of  the  filter  beds  now  built  will  be 
reached  in  about  seven  years.  High  construction  costs 
made  it  seem  inadvisable  to  build  for  further  into  the 
future,  but  provision  was  made  to  double  the  filter 
capacity  now  available,  which  would  bring  this  portion 
of  the  plant  up  to  the  estimated  safe  capacity  present 
sources,  with  the  additions  made  by  separate  units  as 
required.  Still  further  growth  has  also  been  anticipated 
in  a  general  plan  for  expansion,  when  the  present  plant 
can  be  duplicated  or  combinations  made  with  other 
methods  if  future  developments  in  water  purification 
should  make  such  a  course  advisable. 

The  average  daily  per  capita  use  of  water  in  Hartford 
now  is  about  81.5  gal.  for  all  purposes.  Possibly  this 
consumption  can  be  somewhat  reduced. 

The  supply  of  water  safely  available  from  the  com- 
bined sources,  estimated  from  the  yield  of  those  periods 
of  low  rainfall  that  come  once  in  half  a  century  or  more, 
is  put  at  about  37  m.g.d.  Such  an  amount,  at  present 
rates  of  increase  in  consumption,  will  be  sufficient  until 
about  1950,  at  which  time  the  final  payments  will  have 
been  made  for  retiring  the  bond  issue  that  provided  the 
funds  for  financing  the  new  supply.  In  this  way  the 
generation  having  the  use  of  the  water  will  pay  for  it, 
leaving  no  burden  on  the  future  for  a  plant  that  has 
reached  its  life. 

Ordinarily  it  is  planned  to  use  water  from  the  Nepaug 
source,  holding  in  reserve  the  water  in  the  older  reser- 
voirs for  use  in  case  of  accident  to  the  conduit  or  other 
interruption  of  this  supply,  which  would  be  sufficient 
for  about  three  months'  service  at  present  rates. 

Character  of  the  Water — The  older  water  gathering 
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source  was  on  the  slope  of  a  basalt  dyke  which  had 
broken  through  the  triassic  sandstone  and  shale  forma- 
tion that  now  flank  its  sides.  Due  to  the  mineral  con- 
tent of  this  area  the  water,  although  soft  compared  with 
that  used  in  many  parts  of  the  country,  was  relatively 
hard  in  comparison  with  surface  water  flowing  from 
areas  where  the  metamorphic  rocks  and  the  glacial 
gravels  predominate.  The  water  supplied  from  this 
source  showed  a  color  of  from  11  to  50  p. p.m.  for  about 
83  per  cent  of  the  time,  with  monthly  means  ranging 
from  24  to  45  and  an  annual  average  of  about  33.  For 
turbidity  the  median  of  the  several  years  studied  was 
8  p.p.m.  with  a  monthly  range  of  4  to  14.  Mean  monthly 
hardness  ranged  from  29  to  38  p.p.m.  with  an  annual 
average  of  34. 

For  the  new  supply  the  color  averages  about  26; 
turbidity,  2  to  4;  hardness, 
about  16.  The  reservoir  from 
which  the  water  comes  was 
unstripped  and  was  filled  for 
the  first  time  about  November, 
1917.  What  would  be  the  color, 
turbidity  and  hardness  of  the 
new  water  was  unknovro  when 
the  first  studies  were  made  for 
the  purification  plant,  the  re- 
port with  recommendation  be- 
ing also  made  the  first  part  of 
the  same  month  and  year  that 
the  reservoir  was  first  filled. 

At  first,  a  rapid  sand  plant 
only  was  considered,  but  after 
careful  study  of  the  character 
of  the  water  to  be  expected 
from  this  source  and  after 
consultation  with  many  of  the 
best-known  specialists  in  the 
country,  half  of  whom  were 
firmly  of  the  opinion  that  the 
rapid  sand  type  of  filter  would 
give  the  most  satisfactory  re- 
sults, it  was  finally  decided  to 
install  slow  sand  filters.    It  is 

only  fair  to  say,  however,  that  those  in  favor  of  the 
rapid  type  freely  acknowledged  that  the  slow  sand  filter 
under  Hartford  conditions  would  probably  give  a  satis- 
factory water  most  of  the  time. 

The  late  Frederic  P.  Stearns,  who  had  acted  as  con- 
sultant throughout  the  whole  of  the  additional  supply 
work,  was  firmly  of  the  opinion  that  the  slow  sand  type 
was  the  most  suitable  for  Hartford  conditions.  Mr. 
Stearns  was  particularly  interested  in  the  color  phase  of 
the  problem  and  brought  to  it  the  whole  force  of  his 
keen  analytical  mind.  As  a  result  of  his  studies  of  the 
problem,  Mr.  Stearns  prepared  the  accompanying  table 
of  monthly  colors  that  might  be  expected  in  the  water 
from  the  Nepaug  reservoir  for  the  period  1917  to  1923 
and  gave  his  opinion  of  the  probable  color  that  would  be 
likely  after  the  reservoir  had  been  in  use  for  8  or 
10  years  and  had  become  conditioned.  The  close  agree- 
ment of  these  figures  with  those  from  actual  observation 
since  is  only  one  more  testimonial  of  the  i-emarkable 
grasp  of  condition  and  of  the  prescience  shown  by  Mr. 
Stearns  in  all  of  the  work  which  he  undertook. 

In  regard  to  these  colors  Mr.  Stearns  said:  "The 
conclusion  which  I  reach  from  the  further  study  I  have 
made  of  the  probable  colors  in  the  Nepaug  Reservoir, 


after  it  has  reached  its  normal  and  permanent  condi- 
tion as  regards  color,  is  that  the  maximum  color  will 
vary  only  a  few  points,  generally  not  more  than  3  or 
4  from  the  average  of  the  year." 

In  the  consideration  of  the  type  of  filter  to  be  in- 
stalled, the  matter  of  the  ultimate  color  of  the  water  to 
be  supplied  to  consumers  became  finally  the  principal 
one  to  influence  decision,  and  this  was  debated  at  length 
by  the  commission.  The  specialists  who  favored  the 
rapid  sand  process  were  united  in  their  opinion  that  a 
water  for  domestic  use  should  have  a  color  not  much 
exceeding  10,  and  that  with  proper  operation  of  a  rapid 
sand  plant,  including  constant  use  of  one  or  more  chem- 
icals under  continual  trained  technical  supervision,  such 
a  water  was  possible  of  attainment. 

As  regards  slow  sand  filtration,  with  some  reserva- 


HARTFORD 
Concrete  pouring  plant 


SLOW  SAND  FILTERS  UNDER  CONSTRUCTION 

and  filter  structure  in  rear.     Office  foundation  in  toregi-ound. 

tions  for  unusual  occurrences,  the  concensus  of  opinion 
among  the  consultants  was  that  with  Hartford  water 
the  reduction  of  color  attainable  would  be  about  one- 
third  of  the  applied  water. 

Four  of  the  reservoirs  of  the  older  system  were  re- 
tained in  use,  and  the  characteristics  of  the  waters  of 
these  were  carefully  considered  as  to  the  possibilities 
of  mixture  with  the  new  supply  in  order  to  send  as  low 


TABLE  I.    STEARNS'  NEPAUG   WATER  COLOR  FORECAST,  P.P.M. 

AvornRC 
Year  Annual  Color  Montiily  Range 

1917..               18  24  to  58 

1918 36  28  to  44 

1919 .10  27  to  37 

1920...                                                      27  23  to  31 

1921  25  21  to  29 

1922  24  20  to  28 
1928 lb  17  to  24 

colored  raw  water  as  possible  to  the  filters.  Reservoir 
No.  2,  with  a  storage  of  284  m.g.,  and  a  drainage  area 
of  1.4  sq  miles,  has  an  average  color  of  26,  a  minimum 
of  13,  and  an  ordinary  maximum  of  36,  exceeding  this 
on  one  monthly  examination  in  ten  years  with  54. 
Reservoir  No.  6,  with  a  storage  of  800  m.g.,  and  a 
drainage  area  of  2.4  sq.  miles,  has  an  average  color  of 
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19,  a  minimum  of  11  and  an  ordinary  maximum  of  28. 
A  summary  of  the  estimates  made  by  the  specialists 
of  what  colors  might  reasonably  be  expected  with  Hart- 
ford water,  slow  sand  filtration,  reduction  of  color  one- 
third  and  no  chemicals  is  shown  by  Table  II.  G.  W. 
Fuller,  however,  feared  that  in  some  years  the  annual 


T.\BLE     II.— NEPAUG     W.\TER     COLOR     ESTIM.\TES     MADE 
STEARNS.  FILLER  AND  WESTON,  P.P..\L 

. Average    Annmil • Maximum  for  Month  at  a  Tinii 

F.  P.  Stearns 
Year  G.  W.  Fuller  R.  S.  Weston    F, 


BY 


1919. 
1920 
1921 
1922 
1923. 
1928 


18 
17 
16 
15 

14 
II 


22 
20 
19 
16 
17 
13 


18 
18 
17 

17 
16 
14 


Weston 

G. 

W.  Fuller 

28 

27 

25 

26 

23 

24 

22 

23 

21 

21 

20 

16 

average  might  be  30  per  cent  above  the  ordinary  aver- 
age. That  is  a  color  of  14  instead  of  11  after  1928, 
and  possibly  under  exceptional  conditions  and  for  short 
periods  even  this  color  might  be  exceeded  50  per  cent, 
giving  a  color  of  21.  On  the  other  hand,  Morris  Knowles 
was  firmly  of  the  opinion  that  the  slow  sand  type  would 
best  suit  Hartford  conditions  of  water  while  James  A. 
Newlands  was  as  confidently  of  the  opinion  that  the 
rapid  type  was  to  be  preferred. 

The  practical  agreement  of  three  acknowledged 
authorities  in  water  supply  work  (Table  II),  each  woi-k- 
:ng  independently  of  the  other,  was  somewhat  remark- 
able and  inspired  a  confidence  in  their  predictions  not 
usual  in  forecasts  of  future  conditions.     All   of  them 


T.4BLE  HI.— VARIATIONS  IN  COLOR  OF  EFFLUENTS  (PPM)  FROM 
SEVEN   RAPID   SAND   FILTER   PLANTS 


.\verage 

Monthly 

Per  Cent  Monthly 

Name  of  Plant 

.\nnual 

Maxima 

Maxima  of  .Average 

Little  FalU,  N.  .1 

9 

15 

67 

Watertown,  N    ^' 

14 

18 

29 

New-port,  R.  I 

10 

14 

40 

Akron.  Ohio. . 

12 

26 

112 

Trenton.  .\   J 

10 

20 

100 

Tnlpflo.  Ohio 

16 

36 

125 

Warren-Bristol.  K    1 

12 

16 

33 

agreed  that  the  average  color  to  be  expected  in  the 
effluent  of  a  slow  sand  plant  after  the  reservoirs  became 
conditioned  (9  or  10  years  after  filling)  would  be  be- 
tween 11  and  13,  or  a  weighted  average  of  less  than  12, 
while  the  maximum  color  to  be  expected  varied  only  by 
about  6  p.p.m.  The  highest  color  to  be  feared  by  any 
of  them  was  21  and  this  only  in  event  of  an  unusual 
combination  of  circumstances.  The  average  color  ex- 
pected by  even  the  rapid  sand  advocates,  after  condi- 
tioning of  the  reservoirs,  therefore,  varied  only  by  from 
one  to  three  points  from  that  color  which  was  con- 
sidered an  ideal  one,  and  such  variation  is  ordinarily 
discernable  only  by  trained  observation  in  a  laboratory. 

To  know  what  was  the  color  of  the  water  supplied 
from  some  of  the  rapid  sand  plants  running  under  what 
may  be  considered  as  practical  operating  conditions, 
inijuiries  were  sent  to  a  number  of  such  plants.  The 
replies  are  summarized  in  Table  III.  The  average 
monthly  variation  from  the  average  in  these  plants  is 
72  per  cent,  with  a  range  of  from  29  to  125  per  cent. 

Daily  color  variations  in  these  plants  run  much  higher. 
For  example,  in  one  of  them  the  deviation  from  the 
average  was  as  shown  in  Table  IV.  It  was  reported  by 
the  Water  Department  at  this  place  that  there  were  no 
complaints  from  consumers  nor  any  demand  for  a  water 
of  less  color.  At  another  plant  producing  an  effluent 
of  color  4  the  daily  maxima  for  the  past  five  years 
(1913-18)   had  run  to  30,  an  increase  of  640  per  cent, 


v.hile  at  still  another,  with  an  annual  average  of  12, 
the  daily  average  maximum  often  rises  to  20. 

Reports  from  18  of  the  well-known  rapid  sand  filtra- 
tion plants  of  the  country  gave  an  average  for  the  year 
of  11.2,  a  maximum  of  24,  and  a  minimum  of  4.  Refer- 
ring to  the  predicted  colors  obtainable  in  the  case  of 
Hartford  with  slow  sand  filtration,  an  average  of  11.7 
and  a  rare  maximum  of  21,  it  would  appear  that  with 
some  New  England  waters,  at  least,  color  removal  re- 
sults to  be  obtained  with  the  two  types  of  filters  are 
strictly  comparable. 

As  is  often  the  case,  the  general  opinion  of  the  con- 
sumers, who  had  long  been  accustomed  to  having  their 
water  drawn  from  several  beautiful  reservoirs  attrac- 
tively set  in  an  uninhabited  woodland  park,  the  out- 
spoken opinion  was  very  much  in  favor  of  a  "water  just 
as  nature  supplied  it  filtered  through  sand"  and  without 
the   several    kinds   of    "dope"    always   necessary   to   a 

TABLE    IV.— COLOR    VARUTIONS    (P.P.M.)    FROM    AVERAGE      IN 
EFFLUENT  FROM  ONE  R.\PID  SAND  FILTER  PLANT 

Color  Variation  from    Duration  During  Per  Cent  Equivalent 

P.P.M.  Average,  Per  Cent    Year  in  Days  of  Year  Weeka 

6-11  63-31                        35  9.6  5 

12-15  25-0                          238  62.5  34 

16-25  0-56                        47  12.9  7 

.\bi)ve  25  56  and  over                    45  12.3  6 

greater  or  less  degree  with  rapid  sand  plants.  This 
opinion  was  the  stronger  because  of  the  active  backing 
it  received  generally  from  the  physicians  of  the  city. 
Hartford  wanted  a  "pure  and  wholesome  water"  and 
Hartford  in  all  its  works  has  placed  results  above  cost. 

What  are  the  requirements  of  such  a  water?  In  his 
book,  "Value  of  Pure  Water,"  Professor  Whipple  states 
that  such  a  water  should  be  free  from  poisonous  sub- 
stances, free  from  bacteria  or  other  organisms  carry- 
ing disease,  must  be  practically  clear,  colorless,  and 
odorless,  and  reasonably  free  from  chemical  salts  in 
solution  and  from  microscopical  organi.sms  in  suspen- 
sion. As  a  result  of  his  study.  Professor  Whipple  con- 
cluded that  with  a  color  of  less  than  20  or  a  turbidity 
less  than  5  only  one  person  in  ten  would  object. 

Careful  inquiry  among  water-supply  operators  in 
close  touch  with  consumers,  and  especially  in  cities  of 
the  size  and  importance  of  Hartford,  failed  to  disclose 
what  might  be  considered  to  be  dissatisfaction  or 
criticism  if  the  color  of  the  water  supplied  was  20  or 
less.  On  the  other  hand,  those  of  the  consultants  who 
favored  the  rapid  sand  process  of  filtration  were  con- 
vinced that  no  water  could  be  considered  as  satisfactory 
which  had  a  color  much  exceeding  10. 

As  a  result  of  the  studies  at  Hartford  it  appeawti 
that  the  majority  of  consumers  would  be  content  with  a 
"polished"  water  the  color  of  which  ranged  between  10 
and  20,  with  an  average  most  of  the  time  about  half 
way  between. 

To  apply,  then,  the  Whipple  criteria  to  the  water 
about  to  be  supplied  to  Hartford:  (1)  There  were  no 
poisonous  substances  to  be  feared.  (2)  Either  slow  or 
rapid  filters  if  properly  operated  would  give  freedom 
from  organisms  carrying  disease.  (3)  Either  slow  or 
rapid  filters  properly  operated  would  give  a  cle^r  and 
clean  water.  (4)  Either  slow  or  rapid  filters  properly 
operated  under  Hartford  conditions  would  give  a  clear 
and  clean  water.  (5)  Aeration  (which  is  provided) 
would  help  in  correcting  odor  difficulties  and  neither 
type  seemed  to  take  precedence  in  this  matter. 

In   addition   to  the   above :      (1 )    From  the   evidence 
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and  the  arguments  submitted  and  from  a  study  of  the 
results  obtained  elsewhere  with  both  types  of  filters  it 
seemed  that  at  most  after  a  short  term  of  years  either 
type  of  filter  would  supply  an  effluent  which  would  be 
entirely  satisfactory  as  to  color;  i.e.,  a  water  for 
domestic  use  with  a  color  of  from  11  to  13.  (2)  The 
slow  sand  filter  appeared  to  be  more  "fool-proof"  when 
operated  by  ordinary  watei'-works  labor,  and  for  the 
major  labor  at  the  plant  it  is  planned  to  draft  men  when 
needed  from  the  permanent  maintenance  force  of  the 
department.  (3)  The  character  of  the  water  is  such 
that  it  is  probable  that  with  the  rapid  type  several 
chemicals  in  combination  would  be  required  at  certain 
periods  and  forever.  (4)  The  turbidity  in  the  applied 
water  is  practically  negligible,  the  ordinary  range  being 
from  2  to  5  p.p.m.,  with  a  rare  maximum  of  5  or  6. 
(5)  Due  to  the  great  elasticity  of  the  reservoir  system 
supplying  the  filters  it  is  possible  to  derive  considerable 
advantage  by  using  or  avoiding  use  of  any  one  reservoir 
or  by  a  combination  of  two  or  more  to  send  raw  water 
with  a  minimum  of  color  to  the  filters  and  thus  lighten 
the  load  on  them.  (6)  It  also  appeared  that  the  daily, 
monthly  and  seasonal  variations  from  the  average  color 
are  not  more  frequent  or  of  longer  duration  with  the 
slow  than  with  the  rapid  type  of  filter. 

The  slow  sand  process  seems  to  have  some  advan- 
tages over  the  rapid  process :  (1)  The  use  of  chemicals 
is  not  absolutely  necessary  in  order  to  have  a  water  of 
satisfactory  color.  (2)  There  is  much  less  danger,  with 
slow  sand  filtration,  of  conditions  which  may  be  deleteri- 
ous to  service  pipes  and  to  house  plumbing.  (3)  There 
is  no  intricate  mechanism  to  get  out  of  order  or  to  be 
replaced  at   considerable   expense. 

Such  were  some  of  the  reasons  for  the  choice  of  the 
slow  sand  type  of  filter  for  Hartford  conditions,  and  it 
was  fully  realized  at  the  time  that  Hartford  conditions 
might  be  somewhat  unique  in  favoring  the  use  of  this 
type  here. 

The  Purification  Works  and  accessories  may  be  de- 
scribed under  six  heads,  as  follows: 

1.  The  Gate  House  is  located  off  the  48-in.  concrete 
pressure  conduit,  in  which  are  placed  a  number  of 
gates  in  the  main,  line  and  connections  by  means  of 
which  the  supply  of  water  to  the  filters  is  controlled. 

2.  The  Aerator  is  a  circular  basin  about  40  ft.  in 
diameter  into  which  the  water  falls  after  being  exposed 
to  the  air  in  fountain-like  jets. 

3.  Filter  Beds — After  aeration  the  water  passes  to 
eight  i-acre  filter  beds,  grouped  in  sets  of  four,  each 
group  being  controlled  by  apparatus  in  a  single  regu- 
lator house,  the  entire  system  being  under  main  control 
at  the  administration  house  located  at  the  head  of  the 
filter  system.  Here  are  located  main  gates  on  the  in- 
fluent and  effluent  pipes,  together  with  the  laboratories, 
superintendent's  office,  men's  room,  necessary  and  con- 
venient toilet  arrangements,  the  heating  apparatus, 
wash-water  pumps,  switchboards  and  motors  for  the 
control  of  the  electric  power,  and  the  other  necessary 
equipment.  The  filter  beds  are  of  concrete  groined-arch 
construction,  with  piers  13  ft.  on  centers,  and  there  is 
about  2.5  ft.  earth  cover  to  guard  against  freezing. 
The  beds  have  about  a  foot  of  gravel  of  proper  sizes 
to  support  the  sand,  and  4  ft.  of  sand  with  an  eflfective  size 
of  some  0.3  mm.  and  a  uniformity  coefficient  of  about 
2.  A  depth  of  4i  ft.  of  water  will  be  carried  over  the 
sand. 


4.  The  Clear  Water  Basin  is  rectangular  in  shape, 
about  li  acre  in  area.  It  has  a  maximum  depth  of  15 
ft.  and  a  capacity  of  about  6  m.g. — sufficient  to  com- 
pensate for  hourly  variations  in  draft  and  still  maintain 
a  reserve  for  fire  protection.  It  is  covered  with 
groined  arches  of  concrete. 

5.  The  Hydro-Electric  Plant  will  furni.sh  electric  cur- 
rent for  all  purposes  required  in  lighting  and  operating 
the  filter  plant,  besides  lighting  other  buildings  of  the 
department  and  supplying  some  power  for  other  depart- 
ment uses.  The  plant  is  located  at  the  foot  of  one  of 
the  reservoirs  which  has  been  put  out  of  service  because 
of  the  new  supply.  Water  is  supplied  from  two  former 
reservoirs  of  the  old  supply  system  and  in  case  of  need 
water  also  can  be  supplied  from  the  conduit  of  the  new 
supply.  The  whole  plant  is  self-contained  and  so  com- 
pactly arranged  that  in  case  of  an  emergency  it  can  be 
fenced  off  and  operated  without  recourse  to  outside  help. 
In  case  of  trouble  that  should  put  the  power  plant  out 
of  commission,  emergency  operation  could  be  main- 
tained for  a  long  period  by  means  of  a  portable  steam 
plant  and  triplex  pump. 

6.  Chlorine  Plant — For  use  in  case  of  the  necessity 
of  sending  unfiltered  water  to  the  city  a  chlorine  gas 
house  has  been  provided  in  which  is  located  both  an 
automatic  and  a  manually  controlled  apparatus  so  placed 
on  the  supply  main  that  all  water  drawn  for  city  use 

•  must  pass  by  and  if  necessary  may  be  sterilized. 

Four  buildings  for  housing  all  of  the  equipment  are 
now  being  built  of  quarry  faced  trap  rock  from  near-by 
sources. 

The  cost  of  the  entire  purification  plant,  from  the 
raw-water  inlet  to  the  outlet  of  the  clear-water  basin, 
including  all  piping,  power  plant  and  engineering,  was 
about  $1,100,000,  equivalent  to  $62,860  p.m.g.d.  rated 
capacity,  or  about  $6.65  per  capita  of  population 
supplied. 

Cost  Comparisons  with  Cambridge  Rapid  Filters- — 
The  City  of  Cambridge,  Mass.,  has  recently  installed 
a  rapid  sand  plant  which  in  many  ways  is  comparable 
with  the  slow  sand  plant  at  Hartford,  both  as  to  pur- 
pose and  aesthetic  requirements.  Each  treats  a  New 
England  surface  water  stored  in  reservoirs,  with  con- 
siderable opportunity  for  self-purification  and  color  re- 
duction. The  rated  capacity  of  the  two  plants  is  also 
nearly  the  same:  Cambridge,  14  m.g.  daily;  Hartford, 
17.5  m.g.  daily.  The  contract  cost  of  the  Cambridge 
plant  as  given  by  Col.  George  A.  Johnson,  the  consult- 
ing and  supervising  engineer  (Fire  and  Water  Engi- 
neering, May  10,  1922)  was  $723,900,  equivalent  to 
$51,000  p.m.g.d.  rated  capacity,  or  $6.60  per  capita  of 
population  served.  The  work  for  the  Cambridge  plant 
was  undertaken  in  June,  1921,  when  prices  of  labor  and 
construction  materials  were  at  least  30  per  cent  less 
than  they  were  in  1918  and  1919,  when  the  larger  con- 
tracts for  the  Hartford  work  were  made.  Allowing  for 
this  difference  in  price  level,  the  cost  of  the  Hartford 
plant  would  have  been  about  $845,000,  or  $48,400 
p.m.g.d.  rated  capacity,  or  $5.13  per  capita  of  population 
served.  On  the  basis  of  equal  cost  levels  it  would  seem 
that  with  a  water  similar  to  that  at  Hartford,  and  with 
similar  conditions  of  construction  and  size  of  plant,  the 
first  cost  of  plant  is  about  the  same  for  either  the  slow 
or  the  rapid  type  of  filter. 

All  of  the  works  outlined  above  were  designed,  and 
the  work  of  construction  supervised,  by  the  Engineer- 
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ing  Department  of  the  Board  of  Water  Commissioners 
of  the  City  of  Hartford.  Too  much  credit  cannot  be 
given  to  the  designing  engineers  for  their  whole-souled 
interest  in  the  development  of  this  work,  which  in  some 
of  its  parts  was  without  precedent,  or  to  the  hearty- 
co-operation  and  attention  to  detail  of  the  field  super- 
visory and  survey  force.  It  was  due  to  these  conditions 
that  the  parts  of  the  plant  went  together  like  clockwork 
and  worked  without  a  hitch  when  the  plant  was  started. 
For  consultants,  special  details  of  the  filter  plant 
were  passed  on  by  Robert  Spurr  Weston ;  those  of  con- 
crete design,  by  J.  R.  Worcester ;  and  the  studies  leading 
up  to  the  type  of  filter  finally  adopted,  by  the  late  Fred- 
eric P.  Stearns. 

The  Sacramento  Floating  Type  of 
Aerator  Nozzle 

Central  Cone  of  Low-Head  Aerator  Floats  on 

Issuinii:  Water  Film — Permits  Passage  of 

Trash  and  Gives  Uniform  Spray 

By  Harry  N.  Jenks 

Formerly    Special    Assistant    Knginoer,    Filtration    Division, 

"Sacramento.  Cal.  ;  now  Assistant  Knj^ineer 

Sanitary  District  of  Chicago 

ALOW-HEAD  aerator  nozzle  with  a  central  floating 
cone  has  been  invented  for  use  in  the  new  water 
purification  plant  at  Sacramento,  Cal.  This  new  nozzle, 
the  underlying  principle  of  which  was  discovered  acci- . 
dentally  while  the  engineers  were  experimenting  with  a 
double-spray  nozzle,  has  the  following  striking  advan- 
tages: (1)  Simplicity  of  design;  (2)  exceptional  trash' 
passing  ability;  (3)  uniformly  excellent  spray  at  all  dis- 
charges; (4)  adaptability  to  different  head-discharge 
requirements,  particularly  for  low  heads;  (5)  hydraulic 
characteristics  readily  modified,  chiefly  by  altering  the 
weight  of  the  central  floating  cone. 

Service  Requiremeyift^  and  Deaign  Conditions — The 
Sacramento  River,  from  which  Sacramento  is  now  sup- 
plied with  water,  will  also  be  the  source  for  the  new 
works  {Engineering  Ne%vs-Record,  Sept.  12,  1920,  p.  446, 
Jan.  27  and  June  2,  1921,  p.  162  and  p.  924,  and  May  11, 
1922,  p.  782).  During  the  late  summer  and  fall  months 
of  very  dry  years,  the  river  water  is  infested  with  algae, 
resulting  in  the  production  of  tastes  and  odors,  excessive 


KIG.  1— NOZZLES  EXPi:i:i    ii  t,l.  WITH   AT  8Ai,-KA.\lK.NT< 

FILTRATION  PLANT 
A :  Original  double-spray  nozzle  of  fixed-opening  type,  cast 
in  lead.  B:  Similar  nozzle  in  bras.«.  witii  supporting  pjn 
which  cuts  spray  sheet.  C:  Simplified  niizzli ,  with  thin 
wedKcs  at  third  points  in  the  two  annular  openings.  Drop- 
ping of  wedges  out  of  place  led  to  their  elimination  and 
gones  of  perfect  undivided  spray  self-adjusting. 


dissolved  oxygen  content  and  hydrogen-ion  concentra- 
tion. In  the  course  of  the  design  of  the  new  treatment 
works,  it  was  realized  that  eff"ective  aeration  of  the 
water  prior  to  coagulation,  sedimentation  and  filtration 
would  be  necessary,  or  at  any  rate  highly  advantageous. 
An  incidental  advantage  is  a  possible  appreciable  lower- 
ing of  the  temperature  of  the  water  supply. 

All  of  the  water  delivered  to  the  treatment  plant  must 
be  lifted  from  the  river  by  low-head  centrifugal  pumps, 
which  must  be  definitely  limited  in  head  if  high  effi- 
ciency is  to  be  maintained.     From  these  pumps  water 
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FIG.  2— SINGLE-  AND  DOUBLE-SPKA  V   .VOZZLE  ARRANGED 
WITH  VARIABLE  ^^■EIGHTS  FOR  EXPERIMETNTAL  USES 

will  pass  normally  to  a  grit  basin  having  a  surface  area 
of  approximately  7,700  sq.ft.  The  conditions  of  design 
indicated  that  if  aeration  were  to  be  practised  the 
aerating  devices  should  be  installed  above  this  basin,  and 
the  design  should  be  such  that  the  aerators  could  be 
placed  in  or  out  of  service  at  will,  as  a  whole  or  in 
groups.  Each  vertical  foot  of  low-lift  pumping  head 
has  been  calculated  to  cost  for  power  alone  about  $350 
per  annum  with  an  average  quantity  pumped  of  20  m.g.d. 
For  other  quantities  the  costs  would  be  roughly  pro- 
portional. 

After  considering  all  available  aerating  methods  it 
became  evident  that  best  results  as  to  cost,  efficiency  and 
ease  of  manipulation,  as  a  whole  or  in  units,  would  be 
secured  with  aerators  of  the  nozzle  type.  Because  of  the 
cost  of  head,  it  was  decided  to  limit  the  total  loss  of  head 
in  the  aerator  system  to  a  maximum  of  5  ft.  On  account 
of  the  limited  space  which  the  aerator  system  would 
occupy,  it  was  determined  to  place  the  pipe  lines  supply- 
ing the  nozzles  and  on  which  the  nozzles  would  be 
mounted  on  4-ft.  centers  with  the  nozzles  4  ft.  apart, 
thus  allowing  16  sq.ft.  to  each  nozzle,  with  the  anticipa- 
tion that  the  sprays  would  overlap  and  interfere  some- 
what. With  420  nozzles  covering  an  area  of  7.700  sq.ft. 
.lid  delivering  at  the  rate  of  48  m.g.d.,  each  nozzle  would 
have  to  discharge  80  gal.  per  minute. 

History  of  Development — Since  no  nozzles  of  which 
the  engineers  were  aware  woiild  fully  meet  the  head- 
quantity  and  other  conditions  set  forth  above.  Prof. 
Charles  Gilman  Hyde,  consulting  engineer  in  charge 
of  the  pumping  and  filtration  project,  determined  to 
design  a  nozzle  that  should  have  the  required  quantity- 
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10   !0  50  40   so  W  10   80  90   100 
Discharge.  Gallons  per  Minute 

FIG.  3  —  HEAD  -  DISCHARGE 
CURVES  FOR  SIXGLE-aPRA,- 
TYPE  OF  AERATOR  WITH 
FLOATIXG  COXES  OF  VARI- 
OUS  WEIGHTS 


head  characteristics.  The 
result  is  a  nozzle  that  ap- 
parently operates  on  an 
entirely  n  e  w  principle 
and  one  which  is  ap- 
plicable to  the  design  of 
nozzles  for  aerating  or 
distributing,  or  appreci- 
ably cooling,  water  and 
sewage. 

[The  nozzle  has  not 
been  patented  and  the 
engineers  are  hereby 
making  known  the  re- 
sults of  their  studies  and 
designs  for  the  use  of 
other  engineers  and  to 
preclude   others    from   patenting    the    nozzle. — Editor.] 

The  prescribed  capacity,  in  conjunction  with  the  low 
head  allowed,  indicated  the  advantage  of  using  a  double- 
spray  nozzle.  The  original  nozzle  of  the  fixed-opening 
type,  Fig.  1,  A,  which  Professor  Hyde  cast  in  lead,  gave 
such  results  as  warranted  the 
construction  of  a  similar 
nozzle  in  brass.  Fig.  1.  B, 
turned  on  a  lathe  and  made 
ad.iustable,  so  that  any  de- 
sired variation  in  thicknes.*; 
of  both  the  upper  and  lower 
sprays  could  be  had  during 
the  test. 

A  thorough  test  of  this 
nozzle  established  the  proper 
widths  of  openings  to  satisfy 
the  quantity  -  head  require- 
ments and  produce  a  spray 
that  in  the  judgment  of  the 
observers  would  result  in  ex- 
cellent aeration.  In  this  con- 
nection  the   value    of    the 


hydrogen-ion  concentration  as  a  criterion  in  measuring 
the  effectiveness  of  aeration  was  recognized.  Compari- 
son of  the  P,i  content  of  the  water  supplied  to  the 
aerator  and  after  it  had  passed  through  the  nozzle, 
showed  a  satisfactory  reduction  in  the  P„  concentration 
resulting  from  the  release  of  carbon  dioxide.  Such  a 
reduction  of  the  CO,  content  may  be  taken  as  indicative 
of  the  similar  relea.se  of  the  excess  dissolved  o.xygen  and 
volatile  oils  which  in  the  present  instance  is  the  primary 
object  of  aerating  the  water  supply. 

The  nozzle  just  considered  was,  however,  somewhat 
complicated,  especially  in  its  fin-like  exterior  supports. 
A  third  nozzle.  Fig.  1,  C,  was  accordingly  turned  out 
with  a  view  to  simplifying  the  casting  by  substituting 
for  the  exterior  fins  thin  webs  placed  at  the  third-points 
in  the  two  annular  openings.  In  the  experimental  nozzle 
these  webs  took  the  form  of  thin,  removable  wedges  set 
in  shallow  guide  grooves  in  the  cones  for  adjusting  the 
width  of  opening  as  before.  It  was  at  once  observed 
that  the  vebs  would  be  an  objectionable  feature  because 
of  the  fact  that  they  completely  separated  the  spray  into 
thi-ee   parts    which   failed   to    reunite,    thus    rendering 


FIGS.  4  AND  5— SINGLE-SPRAT  FLOATING  TYPE  WITH  2.5-LB.  CONE 
The  rate  of  nozzle  dischai-ge  in  Fig.   4   is  20  and   Pig.  5  it  i.s  SO    gal.  per  minute 
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FIGS    6  AND  7— DOUBLE-SPRAY  FIXED-OPENIXG  TYPE 
Nozzle  discliarge  in  Fig.  6  is  20  and  in  Fig.  7  it  is  SO  gal.  per   minute 


ineffective  a  considerable  area 
of  the  cones  of  spray. 

While  working  with  the 
higher  heads,  both  the  central 
and  middle  cones  were  lifted 
by  the  current  off  their  sup- 
porting wedges,  which  then 
fell  down  the  standpipe. 
Upon  shutting  off  the  water 
the  two  inner  cones  dropped 
back  into  the  outer  shell  or 
base  casting,  closing  both  an- 
nular openings.  Without  at- 
tempting to  replace  the 
wedges  the  water  was  again 
turned  on  and  it  issued  from 
the  ojienings  in  smooth,  un- 
broken cones  of  spray,  even 
with  the  lowest  discharges. 
This  was  in  contrast  to  the 
fixed-opening  nozzle  which  at 
ver.v  low  heads,  merely  spilled 
water  over  the  edges  of  the 
openings.  It  was  noted  that 
both  the  central  and  middle 
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cones  had  lifted  slightly  and  were  floating  freely,  sup- 
ported by  the  thin  membrane  of  water  forming  the  cones 
of  spray.  As  the  heads  were  increased  a  point  consider- 
ably below  the  delivery  required  was  reached,  at  which 
the  floating  cones  began  to  chatter.  Aside  from  the 
chattering,  the  aerator  as  it  then  stood  gave  results 
fully  the  equal  of  any  heretofore  obtained,  and  superior 
at  low  delivery,  as  already  noted. 

Further  e.xperiments  proved  it  was  possible  to  sta- 
bilize the  cen'  ral  cone  by  attaching  a  tailpiece  in  the  form 
of  a  small  iron  rod,  while  the  middle  cone  was  likewise 

Exact  weighf  of  cone  fo  be 
.obfaineol  by  drilling  on  axis 

4"cliam. "^  I V' 


Central  cone 
Weight-zoo  lb. 


■Stol.  Z  galv.  iron 
riser  pipe 


^  galv.  iron  tail  pipe 


FIG.    S — THE    "S.A.CRAMEXTO-    SI.N'GLE-SPR.W    XOZZLE 
Nozzle   to  be   made    of  cast   stove-iron.      Weight   uf  central 
cone  includes  tail   rod. 


stabilized  by  attaching  a  short  length  of  1-in.  pipe  which 
hung  within  the  riser  pipe  and  through  which  in  turn 
passed  the  tail  rod  of  the  central  cone  (See  Fig.  2). 
By  these  means  a  double  spray,  floating-type  nozzle  was 
evolved,  superior  in  all  respects  to  the  former  nozzles. 

During  the  course  of  the  tests  observations  were 
made  on  the  general  influence  of  the  weights  of  the 
floating  cones  upon  the  head  required.  The  investigation 
was  continued  to  determine  this  eff'ect  quantitatively. 
To  eliminate  all  the  weight  possible,  the  middle  cone  was 
removed  and  the  nozzle  was  thereby  reduced  to  a  single- 
spray  aerator.  In  respect  to  efficiency  of  aeration,  fine- 
ness and  distribution  of  spray  the  single-spray  floating 
nozzle  appeared  to  be  fully  the  equal  of  the  double-spray 
floating  nozzle,  while  the  head  required  by  the  former 
was  considerably  less.  No  chattering  occurred  and  the 
spray  was  satisfactory  at  all  heads.  Experiments  made 
to  determine  the  optimum  angle  of  the  floating  cone 
showed  that  a  60-deg.  included  angle  gave  the  best  re- 
sults in  conjunction  with  the  size  and  shape  of  the  base 
casting  used  in  the  tes's,  which  had  been  designed  for 
discharge  at  an  angle  of  60  deg.  with  the  horizontal. 
Flatter  cones  of  equal  weight  blew  out  even  under  low 
heads;  steeper  cones  chattered  under  practically  all 
heads. 

Head-Discharge  Curves  for  Floating-Type  Nozzle — 
Final  tests  to  determine  the  influence  of  varying  weights 
of  floating  cone  upon  the  head-discharge  characteristics 
of  the  nozzle  were  made  on  an  aerator  comprising  the 


base  ca.sting  and  60-deg.  floating  cone  with  the  12xMn. 
tail  rod  shown  in  Fig.  2.  The  discharge  was  measured 
by  a  3-in.  turbine-type  water  meter.  Heads  were  read 
on  a  gauge  board  connected  with  a  piezometer  opening 
in  the  aerator  riser  pipe  12  in.  below  its  top  which  was 
taken  as  a  plane  of  reference.  The  head  for  each  dis- 
charge rate  recorded  was  referred  to  this  datum  plane 
by  adding  to  each  piezometer  reading  on  the  gage  the 
corresponding  velocity  head  and  subtracting  the  corre- 
sponding friction  head  due  to  the  1-ft.  length  of  riser 
pipe  between  the  piezometer  opening  and  the  datum. 
The  ordinates,  therefore,  of  the  curves  in  Fig.  3  repre- 
sent the  total  pressure-plus-velocity  head  required  to 
produce  the  discharges  shown  by  the  abscissae.  In  the 
upper  part  of  Ihe  diagram  a  curve  has  been  drawn  to 
show  the  maximum  diameter  of  circle  over  which  the 
spray  was  distributed  between  the  discharges  of  10  to- 
90  gal.  per  minute.  This  maximum  reach  of  spray  was 
found  to  be  practically  proportional  to  the  discharge 
regardless  of  the  weight  of  the  central  cone. 

The  various  nozzles  in  action  are  shown  in  Figs. 
4  to  7. 

In  Fig.  8  is  shown  the  tinal  design  for  the  Sacramento 
aerator  nozzles.  These  nozzles  are  to  be  made  of  cast 
stove-iron  because  of  the  inexpensivenessof  this  material 
and  the  exceptionally  smooth  castings  that  result  from 
its  use.  The  nozzle  consists  of  two  extremely  simple 
castings,  the  central  one  and  the  base  casting  or  outer 
shell.  The  latter  will  fit  over  the  2-in.  riser  pipe  and 
be  held  firmly  in  place  by  a  :l-in.  cupped  set-screw.  The 
outside  of  the  riser  at  the  top  will  be  smeared  with 
bitumen  or  white  lead  to  insure  watertightness  at  the 
base  of  the  nozzle.  The  tail  rod  will  be  screwed  into  the 
central  cone,  thus  providing  for  ready  replacement  or 
substitution  by  a  rod  of  a  different  length. 

The  experiments  leading  to  the  development  of  the 
"Sacramento"  floating-type  aerator  nozzle  were  made  by 
the  wi'iter  in  co-operation  with  C.  G.  Gillespie,  resident 
engineer,  and  Prof.  Charles  Gilman  Hyde,  chief  consult- 
ing engineer,  whose  original  nozzle  design  furnished  tha 
basis  for  the  present  investigation. 


Palestine  Has  Efficient  Railway  System 

Communications  have  been  so  greatly  improved  with- 
in the  past  year  that  today  Palestine  enjoys  probably 
the  best  railway  service  in  the  Near  East. 

An  efficient  railway  systeni'in  Palestine  is  a  heritage 
of  the  war.  In  their  military  operations  the  British 
built  the  line  from  Kantara  on  the  Suez  Canal  to  a  point 
near  Gaza,  connecting  there  with  the  old  pre-war  nar- 
row-gage system.  The  gage  was  broadened  and  an 
extension  built  into  Haifa.  The  system,  now  500  kilo- 
meters in  length,  connects  with  the  Egyptian  State 
railways  at  Kantara  and  with  the  Syrian  railways  in 
the  north. 

The  motive  power  and  rolling  stock  is  in  first-class 
condition.  American  locomotives  built  in  1918  for  the 
British  War  Department  are  used,  having  evidently 
been  turned  over  to  the  Palestine  railways.  A  few 
mountain  saddle-tank  type  locomotives  built  in  Leeds, 
England,  have  been  added  recently.  A  number  of  new 
passenger  coaches  from  England,  together  with  inter- 
national sleeping  cars  afford  good  accommodations  to 
travelers.  Daily  passenger  and  mail  service  are  proving 
beneficial  to  business. — Commerce  Reports. 
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Cement-Lined  Cast-iron  Pipe  at  Charleston,  i.  G. 

Tuberculation  of  Tar-Coated  Cast-Iron  Pipe  at  Charleston  and  Elsewhere — 70  Years'  Experience  "With 
Cement -Lined  Sheet  Pipe  in  Many  Cities  Suggests  Cement  Lining  for  Cast  Iron — Lining  Method 


ManagtT 


By  J.  E.  Gibson 

uid    I-:nKineer   Water  Department,  Charleston,   S.   C. 


THE  Water  Department  of  Charleston,  S.  C,  is  now 
laying  some  ten  miles  of  4-  to  24-in.  cement-lined 
cast-iron  pipe.  Of  this,  7  miles  is  6-  and  8-in.,  2*  miles 
is  16-in.,  and  the  remainder  is  4-,  12-  and  24-in.  pipe. 
After  reviewing  the  reasons  for  adopting  cement  as  a 
substitute  for  the  ordinary  tar  coating,  this  article  will 
describe  the  cement-lining  process  and  related  matters. 
The  review  just  mentioned  will  include  an  account  of 
the  decline  in  carrying  capacity  of  cast-iron  pipe  at 
Charleston  and  the  quick  recurrence  of  this  decline  after 
cleaning  the  pipe;  the  character  of  the  Charleston 
water;  a  few  of  many  possible  instances  of  tubercula- 
tion or  incrustation  of  cast-iron  pipe  elsewhere;  and  a 


STEEL 

CEMENT 

STREL 


CEMENT-LINED  SHEET  AND  STANDARD  CAST-IRON  PIPE 

AFTER  22   YEARS'  SERVICE 

No.   1,  cement-lined.   Nos.   2-.t.  cast-iron.     .'^U  4-in. 

resume  of  the  use  of  cement-lined  wrought-iron  or  steel 
pipe  in  a  considerable  portion  of  the  United  States 
during  the  past  seventy  years.  These  experiences,  many 
of  them  under  my  direct  observation,  and  all  satis- 
factory as  regards  the  prevention  of  the  loss  of  carrying 
capacity  through  tuberculation  or  incrustation  of  the 
pipe,  have  seemed  to  give  full  warrant  for  the  extensive 
trial  of  cement  lining  for  cast-iron  pipe  now  being  made 
at  Charleston. 

Loss  of  Capacitij  in  Tar-Coated  Cast-Iron  Pipe— 
Water-works  engineers  and  superintendents  have  long 
realized  that  the  carrying  capacity  of  cast-iron  pipe 
protected  with  the  so-called  tar  coating  begins  to  fall 
off  in  some  cases  soon  after  the  pipe  is  put  in  service. 
Recognition  of  this  condition  is  found  in  nearly  all 
hydraulic  tables,  constants  being  given  for  pipe  of  dif- 
ferent ages.  This  allowance  for  age  is  proper,  but 
the  constants  are  only  approximately  correct  for  gen- 
eral   use. 

Those  living  along  the  Atlantic  and  Gulf  seaboard 
from  Maine  to  Mexico  are  familiar  with  the  highly 
colored  peaty  waters  of  that  section,  and  it  is  this  class 
of  water  that  seems  to  cause  the  greatest  trouble  from 
tuberculation  or  incrustation.  At  least  that  has  been 
my  observation.  As  to  why  this  should  be  so,  I  can  only 
suggest  that  usually  this  water  is  very  soft,  being 
either  swamp  water  or  else  water  naturally  stored  in 
a  freestone  formation  and  in  either  case  normally  low 
in  alkalinity.    It  carries  comparatively  large  amounts 


of  vegetable  acids,  leached  from  the  leaves  and  roots 
of  the  trees  growing  on  the  drainage  area.  These 
waters  are  alkaline  to  methyl-orange  or  erythrosine, 
but  acid  to  hydrogen-ion  tests. 

Charleston  Conditions  and  Experience — Including  the 
Capacity  Loss  in  Standard-Lined  Cast-iron  Pipe — 
Charleston  is  located  on  a  peninsula  formed  by  the  junc- 
tion of  the  Ashley  and  Cooper  Rivers.  The  average 
elevation  of  the  city  is  probably  not  over  10  ft.  above 
mean  high  tide.  The  soil  is  composed  of  an  alluvial 
sand  and  blue  clay  shell  deposits,  highly  charged  with 
organic  and  saline  matter  that  rapidly  corrodes  wrought- 
iron  and  steel  pipe. 

The  water  supply  of  Charleston  is,  obtained  from 
Goose  Creek,  an  estuary  of  the  Cooper  River,  the  water 
being  pumped  through  some  60,000  ft.  of  24-in.  cast-iron 
main  laid  in  1903.  This  main  was  well  laid  and  for  a 
number  of  years  little  trouble  was  experienced  in  main- 
taining ample  pressure  in  the  city.  However,  as  the 
city's  demand  increased,  the  water  company  had  diffi 
culty  in  maintaining  a  satisfactory  pressure,  although 
the  economical  capacity  of  the  main  was  not  exceeded. 
Upon  investigation  it  was  found  that  the  friction  loss 
per  1,000  ft.  of  main  was  about  double  that  given  in 
the  recognized  hydraulic  tables,  even  when  an  allow- 
ance for  the  age  of  the  pipe  was  made. 

After  a  thorough  investigation  of  its  condition  the 
main  was  cleaned  in  February,  1915,  with  the  result 
that  the  friction  loss  was  reduced  to  approximately 
that  of  new  pipe;  but  in  about  three  months  the  fric- 
tion loss  had  increased  practically  to  that  previous  to 
cleaning.  The  main  was  then  cleaned  a  second  time,  in 
April,  1916,  with  the  same  result  recurring. 

In  1917  Charleston  bought  the  plant  from  the  Charles- 
ton Light  &  Water  Co.,  and  I  was  placed  in  charge  as 
manager  and  engineer.  As  a  first  step  in  an  effort  to 
improve  the  pressure  and  service,  it  was  decided  to 
clean  some  of  the  mains  in  the  downtown  or  older  sec- 
tion of  the  city.  Tests  were  made  before  and  after 
cleaning  to  determine  the  friction  losses  per  1,000  ft.  of 
main.  The  average  result  observed  on  a  6-in.  main  laid 
in  1886  gave  a  value  of  the  coetficient  "C"  in  Chezy's 
formula  (V  =  C  \/RS)  of  34  before  and  of  90  imme- 
diately after  cleaning.  Tests  fourteen  months  later 
.showed  a  fall  of  "C"  to  an  average  of  61. 

Cast-iron  Main  Again  Cleaned— The  demand  for 
water,  incident  to  the  war  activities,  being  greatly  re- 
duced after  the  armistice  was  signed,  more  time  became 
available  after  1919  for  improving  the  general  service 
and  effecting  economies  in  operation.  The  friction  loss 
in  our  24-in.  main  necessitated  too  high  a  pressure  at 
the  pumping  station  in  order  to  provide  satisfactory 
pressure  in  the  city  and  it  was  decided  to  clean  it. 
Before  cleaning  the  friction  loss  was  4  ft.  per  1,000  ft. 
when  pumping  at  the  rate  of  6.5  m.g.d.  and  the  value 
of  "C"  was  72,  against  a  theoretical  friction  loss  of 
about  1.6  ft.  per  1,000,  using  Weston's  or  Williams  and 
Hazen's  tables,  coefficient  120. 
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Tests  made  immediately  after  cleaning  the  main  in 
April,  1921,  showed  a  value  of  "C"  (Chezy)  of  106.5. 
Tests  made  thirty  days  later  gave  "C"  as  90;  or  the 
effect  of  cleaning  had  been  practically  lost  within  thirty 
days.  Needless  to  say,  this  was  a  great  surprise  to  us, 
and  we  at  once  began  to  study  means  for  improving 
conditions,  especially  for  new  mains.  Our  experience 
in  Charleston  has  been  that  the  loss  in  the  carrying 
capacity  of  standard-lined  cast-iron  pipe  is  approxi- 
mately 20  per  cent  within  three  years,  and  that  the  re- 
sults of  cleaning  do  not  last  more  than  four  or  five 
months  at  best. 

Cement-Lined  Wrought-Iron  or  Steel  Pipe  — Com- 
parisons with  Cast-iron  Pipe— From  1897  to  1917  I  was 
principal  assistant  engineer  to  J.  W.  Ledoux,  then 
chief  engineer  of  the  American  Pipe  &  Construction 
Co.,  Philadelphia,  and  while  so 
engaged  became  thoroughly 
familiar  with  the  use  of 
cement-lined  wrought-iron  or 
steel  pipe.  The  company 
named  laid  hundreds  of  miles 
of  this  pipe  under  the  Phipp's 
patents.  I  had  occasion  to  re- 
move and  examine  sections  of 
pipe  in  use  as  long  as  20  to  25 
years  and  cannot  recall  ever 
naving  seen  a  piece  of  cement- 
lined  pipe  that  had  tubercu- 
lated  or  incrusted.  Tests  made 
by  us  on  cast-iron  and  on 
cement-lined  pipe  laid  from 
20  to  30  years  never  showed 
any  loss  of  carrying  capacity 
of  cement-lined  pipe,  but  in 
all  cases  which  came  to  my 
attention  there  was  a  loss  with 
the  ordinary  cast-iron  pipe. 

A  test  of  a  4-in.  cast-iron 
main  at  Mount  Vernon,  N.  Y., 
that  had  been  in  use  for 
about  25  years,  gave  a  value 
of  "C"  of  only  25  before 
and    107    after    cleaning.      A 

6-in.  main  in  the  same  city  gave  a  value  of  "C"  of 
only  29  before  and  125  after  cleaning.  A  piece  of  4-in. 
cement-lined  wrought-iron  pipe  removed  from  the  mains 
of  the  Springfield  Consolidated  Water  Co.,  Ridley  Park, 
Pa.,  laid  in  1889,  showed  no  internal  deterioration  of 
incrustation  whatever,  but  a  piece  of  4-in.  cast-iron  pipe 
laid  in  the  same  system  and  about  the  same  time  in  the 
Landsdowns,  Pa.,  distribution  system,  was  very  badly 
tuberculated. 

Mr.  Haydock,  engineer  of  the  Mountain  Water  Sup- 
ply Co.,  of  Philadelphia,  reports  that  cast-iron  pipe  in 
many  parts  of  their  system  lost  more  than  20  per  cent 
of  its  carrying  capacity  in  the  first  ten  years  it  was  in 
use,  due  to  tuberculation.  All  their  water  is  very  soft 
and  low  in  solids. 

Experience  of  the  Two  Normans — Bradford  Norman, 
president  of  the  Newport  (R.  I.)  Water- Works  Co.,  in 
a  recent  letter  writes : 

Cement-lined  pipe  was  furnished  George  H.  Norman  by 
the  Jersey  City  or  New  Jersey  Patent  Water  &  Gas  Pipe 
Co.,  during  the  period  from  about  1865  to  1877,  after  which 
Mr.  Norman  began  to  make  it  for  the  work  he  was  then 
doing,  as  the  patent  right  had  expired.  Cement-lined  pipe 
was  in  use  in  New  York  State  earlier  than  on  Mr.  Norman's 


work.  [George  H.  Norman,  father  of  Bradford  Norman, 
was  admitted  to  the  American  Society  of  Civil  Engineers 
as  member  in  1869,  and  died  in  1900.  He  built  many  water- 
works in  New  England,  using  cement-lined  pipe. — Editor.] 
There  were  other  concerns  making  pipe  during  the  period 
between  1865  and  1875:  one  Dr.  Phipps,  somewhere  in 
Connecticut,  I  think  Bridgeport,  and  also  a  firm  called 
Goodhue  &  Birney  [of  Springfield,  Mass. — Editor]. 

In  regard  to  the  fouling  of  cement-lined  wrought-iron 
pipe,  I  have  y?t  to  see  any  tuberculation  or  incrustation 
of  any  part  that  had  a  coating  of  cement.  The  cast-iron 
gates,  branches,  etc.,  were  the  only  parts  that  ever  showed 
any  signs  of  tuberculation  or  incrustation.  (These  cast- 
iron  parts  were  not  coated  with  cement.) 

Newport  has  in  its  distribution  system  88  miles  of  cement- 
lined  pipe  from  20-  to  4-in.  in  size. 

Plymouth,    Mass.,   Still    Makes    Own    Cement-Lined 


PLANT  FOR  LINING   CAST-IRON  PIPE  WITH   CEMENT 

Lining  cone  being  lowered  into  pipe.     Neat  natural  cement  is  poured  into  space  between  cone 

and  shell  of  pipe  and  tlie  cone  is  then  lifted,   forming  a  lining  to  the  pipe. 

Pipe — A.  E.  Blackmer,  superintendent  of  the  Plymouth 
Water  Works,  Plymouth,  Mass.,  writes: 

We  have  now  about  57  miles  of  4-  to  18-in.  pipe  in  our 
system,  all  cement-lined.  I  estimate  that  about  65  per  cent 
of  this  mileage  is  of  the  Phipps  type  and  the  balance  is 
the  old  style.  Our  experience  with  this  pipe  has  been  very 
satisfactory.  During  the  past  season  we  made  and  laid 
about  2,000  ft.  of  10-in.  pipe  to  replace  the  same  amount 
of  8-in.  old  style  pipe  that  haJ  been  in  continuous  service 
since  1855.  [See  Engineering  Neu-s,  1916,  II.,  p.  300,  for 
description  of  making  and  laying  cement-lined  sheet-steel 
pipe  at  Plymouth. — Editor.] 

The  Pennsylvania  Pipe  Co.,  of  Philadelphia  (now  the 
American  Pipe  &  Construction  Co.'),  bought  the  patent 
rights  of  Dr.  D.  Goffe  Phipps  (engineer  of  the  Bridge- 
port, Conn.,  Hydraulic  Co.)  for  the  United  States,  with 
the  exception  of  New  England,  and  continued  the  manu- 
facture of  this  pipe,  with  certain  improvements,  up  to 
about  1917.  The  company  built  many  water-works 
throughout  the  Eastern  United  States  and  undoubtedly 
laid  upwards  of  a  thousand  miles  of  this  type  of  pipe. 
One  of  the  earliest  of  these  works  was  that  of  the  West- 
moreland Water  Co.,  Greensburg,  Pa.,  constructed  in 
1889.     Shortly  before  his  death  five  or  six  years  ago, 
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Murray  Forbes,  then  president  of  the  Westmoreland 
Water  Co.,  stated  that  the  pipe  was  then  in  good  con- 
dition and  with  the  exception  of  some  trouble  which 
was  experienced  with  the  joints  he  had  no  complaint 
to  make  whatever. 

The  American  Pipe  &  Construction  Co.  built  the 
works  of  the  Paris  Mountain  Water  Co.,  Greenville, 
S.  C,  in  1890.  A  piece  of  cement-lined  pipe  taken 
out  of  the  12-in.  gravity  supply  main  of  these  works 
at  the  time  of  the  construction  of  Camp  Sevier  showed 
that  the  interior  surface  was  in  perfect  condition. 

The  water-works  of  Waukesha,  Wis.,  constructed 
about  1887,  used  pipe  manufactured  under  the  method 
used  by  Geoi-ge  H.  Norman,  above  referred  to.  I  per- 
sonally removed  sections  of  this  pipe  at  the  time  of  its 
valuation  for  purchase  by  the  city  about  1905  and  found 
that  its  interior  surface  was  in  perfect  condition  and 
that  there  was  no  deterioration  of  the  metal  where  the 
exterior  coating  was  intact,  although  this  pipe  was 
made  of  one  part  Louisville  cement  'and  three  parts 
sand.  The  better  practice  (followed  by  the  American 
Pipe  &  Construction  Co.  and  by  the  early  cement-lined 
wrought-pipe  manufacturers  generally)  was  to  use  a 
mortar  of  neat  cement — and  that  is  what  is  being  used 
to  line  cast-iron  pipe  for  Charleston. 

One  Company  Has  500  Miles  of  Cement-Lined  Sheet 
Pipe — -The  Springfield  Consolidated  Water  Co.  which 
supplies  the  suburbs  of  Philadelphia,  has  in  use  upwards 
of  500  miles  of  4-  to  16-in.  cement-lined  wrought-iron 
pipe  and  is  satisfied  with  its  service.  The  company  has 
no  records  of  tuberculation  or  falling  off  in  capacity. 

Observation  made  on  a  piece  of  cement-lined  pipe  i-e- 
moved  from  Danvers,  Mass.,  after  39  years'  service, 
shows  that  the  bore  is  much  smoother  than  that  of  new 
pipe.  This  condition  agrees  with  my  own  observation 
of  pipe  removed  at  other  points;  therefore,  it  is  rea- 
sonable to  conclude  that  the  coefficient  of  cement-lined 
pipe  will  improve  rather  than  deteriorate  with  age. 

Besides  the  cities  and  companies  already  mentioned 
the  following  have  a  portion  of  their  distribution  sys- 
tems or  supply  mains  of  cement-lined  wrought-iron 
pipe:  Moorestown  (N.  J.)  Water  Co.;  Monmouth 
County  Water  Co.  Asbury  Park,  N.  J.;  Riverton  (N.  J.) 
&  Palmyra  Water  Co.;  Westfield  (N.  J.)  &  Newbold 
Water  Co.;  Wildwood  (N.  J.)  Water  Co.;  Norfolk  (Va.) 
County  Water  Co.;  Sumter  (S.  C.)  Water  Co.;  Milledge- 
ville  (Ga.)  Municipal  Works;  Tallahassee  fFla.)  Water 
Co.  So  far  as  I  have  been  able  to  learn,  no  one  has 
seen  a  case  of  tuberculation  or  interior  incrustation  of 
cement-lined  pipe. 

In  passing,  it  may  be  stated  that  in  my  opinion  any 
difficulties  experienced  with  cement-lined  wrought-iron 
or  steel  pipe  have  been  due  to  making  joints  and  taps. 
I  believe  there  are  no  joint  difficulties  where  bell-and- 
spigot  joints — the  more  recent  practice — have  been 
used,  but  the  tapping  difficulty  still  exists.  It  may  be 
added  that  service  taps  are  made  by  bolting  a  "hat" 
flange  onto  the  pipe  or  by  building  one  into  the  cement 
wall  when  the  pipe  is  being  made. 

Charleston  Adopts  Cement-Lined  Cast-iron  Pipe— 
The  foregoing  data  seemed  to  warrant  the  adoption 
of  cement-lined  pipe  by  Charleston.  In  1921,  the  ques- 
tion of  furnishing  some  30,000  ft.  of  24-  and  12,000  ft. 
of  12-in.  cement-lined  pipe  was  taken  up  with  manufac- 
turers. It  was  finally  decided  that  on  account  of  the 
corrosive  quality  of  the  Charleston  soil,  already  men- 
tioned, there  was  too  much  danger  that  the  exterior 
portion  of  the  cement  in  either  cement-lined  steel  or 


in  steel-reinforced  cement  pipe  might  be  injured  in 
such  a  way  as  to  expose  the  steel  and  finally  destroy  the 
pipe.  This  was  considered  to  be  so  serious  a  matter 
that  it  was  decided  to  take  up  the  question  of  obtaining 
cement-lined  cast-iron  pipe,  thus  using  a  material  that 
had  withstood  the  test  of  time  so  far  as  exterior 
deterioration  and  corrosion  were  concerned.  Cast-iron 
pipe  is  known  to  have  withstood  soil  corrosion  for  a 
hundred  years  or  more. 

In  place  of  the  eight  miles  of  24-  and  12-in.  pipe 
first  proposed  we  are  putting  down  ten  miles  of  24-  to 
4-in.  pipe  (mostly  6-  and  8-in.),  as  stated  near  the 
beginning  of  this  article. 

It  was  first  thought  advisable  to  make  a  special  size 
pipe  so  that  when  the  lining  was  in  position  the  nom- 
inal diameter  would  agree  with  the  actual  diameter,  but 
as  this  entailed  the  manufacture  of  new  flasks  and  pat- 


VIEW   OF    16-IN.   CEMENT-LINED   CAST-IRON    PIPE 

terns,  special  size  valves  and  fittings,  we  decided  to  line 
only  pipe  made  of  standard  pattern.  The  only  differ- 
ence is  that  we  did  not  coat  the  pipe  with  the  customary 
tar  preparation. 

While  the  cement  lining  slightly  reduces  the  area  of 
the  pipe,  the  increased  capacity  due  to  the  better  sur- 
face and  higher  coeflJicient  in  a  great  measure  offsets 
the  reduction  in  cross-sectional  area  and  the  reduction 
is  entirely  offset  where  cast  iron  is  subject  to  tubercu- 
lation. The  thickness  of  cement  linings  are  I's  in.  for 
pipe  with  nominal  diameters  of  4  to  10  in.,  and  i  in. 
for  diameters  of  from  12  to  24  in. 

Manufacture — The  method  being  used  in  lining  cast- 
iron  pipe  with  cement  is  the  same  as  that  employed  in 
putting  a  similar  lining  in  wrought-iron  pipe.  The 
cast-iron  pipe  is  placed  on  end,  after  which  a  "bullet" 
or  lining  cone  is  lowered  into  the  barrel  to  the  bottom. 
The  machine  that  up-ends  the  pipe  automatically  cen- 
ters the  lower  or  bell  end  of  the  pipe,  and  the  upper 
end  is  similarly  centered  at  the  time  of  lowering  the 
lining  cone.  The  requisite  quantity  of  neat  natural 
cement,  previously  mixed  by  a  special  machine,  is  then 
poured  into  the  upper  end  of  the  pipe,  after  which  the 
bullet  is  immediately  pulled  up  through  the  barrel  of 
the  pipe  spreading  the  cement  the  same  as  a  plasterer 
would  spread  a  coat  of  plaster  on  a  wall.  The  principal 
consideration  in  getting  a  good  lining  is  to  have  the 
mortar  of  the  proper  consistency  and  at  the  proper  point 
of  setting,  so  that  when  the  lining  cone  is  pulled  upward 
through  the  pipe  the  mortar  will  not  slough  down  or, 
comversely,  will  not  be  pulled  up  through  the  pipe  with 
the  lining  cone,  due  to  its  having  set  too  hard. 

Several  different  grades  of  cement  were  experimented 
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with,  but  in  the  end  we  returned  to  natural  cement,  as 
it  has  a  quicker  setting  time  and  does  not  check  or 
.shrink  as  much  as  Portland  cement. 

Field-Wo7-k — The  cement-lined  cast-iron  pipe  is  cut 
or  tapped  in  the  same  manner  as  standard  coated  cast- 
iron  pipe.  When  the  point  of  the  drill  passes  through 
the  shell  of  the' cast-iron  pipe  and  enters  the  cement,  the 
cement  lining  spalls  off  at  an  angle  of  about  45  deg., 
leaving  a  thin  protection  coating  of  cement  at  the  edge 
of  the  drill  hole. 

In  laying  pipe  the  foreman  must  carefully  inspect 
the  spigot  ends  for  splits  and  cracks,  for  no  dependence 
can  be  placed  on  sounding  the  pipe,  as  in  the  case  of 
unlined  pipe,  for  the  cement  lining  effectually  destroys 
its  resonance. 

In  cutting  cement-lined  pipe  the  same  procedure  is 
used  as  in  unlined  pipe.  If  reasonable  care  is  taken  no 
difficulty  will  be  experienced  with  the  cracking  out  of 
the  thin  cement  lining.  Should  this  occur,  however, 
the  damage  can  be  easily  repaired  by  patching  with  a 
little  neat  natural  cement  of  the  same  brand  as  that 
used  in  lining. 

The  pipe  joints  are  made  in  the  usual  way,  with  lead 
and  jute  or  other  customary  joint  materials,  which 
materials  do  not  come  into  contact  with  the  cement 
lining. 

I  feel  that  in  the  combination  of  cast-iron  with 
cement  we  have  a  product  that  is  a  decided  step  in  ad- 
vance for  the  Charleston  water  distribution  systems  and 
a  combination  of  materials  that  will  endure  indefinitely. 

All  of  the  pipe  being  furnished  the  Charleston  Water 
Department  is  being  manufactured  by  the  American 
Cast  Iron  Pipe  Co.,  Birmingham,  Ala.,  which  has  co- 
operated with  the  department  in  this  new  departure  in 
the  water-works  pipe  field. 


Pollution  of  Coast  Waters  and  Beaches 
With  Oil  and  Tar 

By  C.  M.  Saville 

Member     Connecticut    Stream    Pollution     I'ommission, 
Hartford,    Conn. 

ELIMINATION  of  oil  and  tar  pollution  from  beaches 
and  coast  waters  was  the  subject  of  a  conference 
at  Atlantic  City,  N.  J.,  Aug.  10  and  11,  attended  by 
representatives  of  a  number  of  seaboard  states  and 
cities  and  of  other  interests.  This  form  of  pollution  is 
a  growing  menace  to  seaside  resorts  and  fishing  and 
boating  interests  along  miles  of  coast.  It  is  said  to 
have  cut  the  former  large  fish  yield  along  the  northern 
New  Jersey  coast  to  a  few  barrels.  Waters  are  made 
offensive  to  bathers  and  boatmen,  boats  damaged, 
beaches  polluted,  fish  and  shellfish  killed  and  water 
fowl  seriously  injured. 

The  pollution  comes  from  the  discharge  by  tankers 
and  oil-burning  craft  of  oil  and  tar  wastes  and  oily 
bilge  water  and  ballast  just  before  making  port  and 
from  the  wastes  of  oil  refineries,  gas  works  and  asphalt 
plants  located  on  tidewater. 

Federal  control  seems  necessary  if  this  nuisance  is  to 
be  stopped.  Existing  laws  would  give  at  least  some 
relief  if  only  there  were  funds  for  their  enforcement. 
It  has  been  suggested  that  clearances  should  be  denied 
to  all  tankers  and  oil-burning  craft  unless  they  can 
prove  to  the  satisfaction  of  the  authorities  that  their 
process  of  cleaning  out  oil  residue,  other  oil  wastes  and 


water  ballast,  while  in  port  is  so  conducted  as  not  to 
cause  detriment  to  the  waters.  Two  preventive  meas- 
ures that  have  been  found  to  be  more  or  less  efficacious 
are:  (1)  Discharging  the  wastes  into  suitable  vessels 
alongside  in  the  harbor  and  carrying  the  wastes  to  suit- 
able reservoirs  where  the  oil  would  be  recovered  by 
separation  from  the  water  and  made  useful  for  several 
purposes,  such  as  for  fuel  when  mixed  with  powdered 
coal,  or  for  road  work  after  proper  preparation;  (2) 
separators  on  the  vessels  themselves.  It  is  said  that 
abroad  oil  wastes  are  not  permitted  to  be  discharged 
where  they  will  cause  damage;  also  that  in  England  and 
Holland  the  first  method  named  is  in  use  and  that 
Japanese  vessels  are  equipped  with  apparatus  for  the 
second. 

Several  bills  designed  to  eliminate  the  oil  pollution 
evil  are  now  before  Congress.  The  one  proposed  by 
Hon.  T.  Frank  Appleby  (H.R.  10,956,  67th  Congress 
2nd  Session)  seems  to  contain  the  best  provisions  and 
to  offer  the  most  satisfactory  means  of  preventing  con- 
tinuance of  the  polluting  causes.  This  bill  was  endorsed 
by  the  convention,  many  hitherto  objectionable  features 
relating  to  inland  waters  in  the  first  draft  having  been 
eliminated.  Besides  this,  a  petition  endorsed  by  the 
President  of  the  United  States  has  been  presented  to 
the  Senate  and  to  Congress  by  the  officers  and  members 
of  the  "Interstate  Committee  of  One  Hundred  on  Pollu- 
tion of  Coast  Waters  and  Beaches"  representing  various 
municipalities  and  coast  resorts  of  New  York  and  New 
Jersey  calling  attention  to  the  urgency  of  the  matter 
and  praying  for  adequate  federal  aid  to  enforce  the 
present  laws. 

Among  the  officers  elected  by  the  Atlantic  City  con- 
ference were:  President,  Gilford  Pinchot,  of  Pennsyl- 
vania; secretary,  Sidney  H.  Phinney,  Trenton,  N.  J.;  an 
executive  committee  of  nine  members,  including  S. 
DeM.  Gage,  chemist  and  sanitary  engineer,  Rhode 
Island  State  Board  of  Health,  Providence;  and  the 
writer. 


Light-Colored  Joint  Filler  Developed 
for  Concrete  Roads 

A  cement-colored  filler  has  been  developed  in  the 
laboratories  of  the  U.  S.  Bureau  of  Public  Roads  for 
filling  cracks  and  joints  in  concrete  pavements  to  elimi- 
nate the  unsightly  appearance  of  the  black  lines  result- 
ing from  the  use  of  the  bituminous  fillers  commonly 
employed.  No  particular  advantage  over  other  good 
materials  is  claimed  for  the  preparation  other  than  its 
color  and  it  is  probable  that  the  cost  will  be  somewhat 
higher  but  not  prohibitive.  For  several  weeks  a  section 
of  road  with  expansion  joints  of  this  material  has  been 
under  observation  and  the  results  are  entirely  satis- 
factory but  a  longer  test  will  be  necessary  before  it  can 
be  recommended  for  general  use. 

The  mixture  consists  of  approximately  12  parts 
rosin,  1  part  crude  rubber  with  sufficient  barium  sul- 
phate to  give  the  desired  color.  In  preparation  the  rub- 
ber is  dissolved  in  gasoline  and  the  rosin  is  then  mixed 
in  with  an  application  of  heat,  the  coloring  material 
being  added  as  required.  Any  desired  consistency  can 
be  obtained  by  varying  the  proportions.  A  material 
with  remarkable  adhesive  properties  is  produced  and 
which  can  be  heated  so  that  it  will  flow  into  the  cracks 
and  joints. 
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Prechlorination-Alum  Treatment  of 
Soft,  Colored  Waters 

Experiments  and  Seven  Years'  Working  Results 

Show    Low    Colored    Mechanical-Filter 

Effluent  Nearly  Non-Corrosive 

By  Arthur  L.  Gammage 

Chief  Chemist,  Weston  &  Sampson,  Consulting  Engineers 
Boston,  Mass. 

WATER  purification  has  reached  a  state  where  soft, 
colored  waters  may  have  the  color  and  suspended 
dirt  removed  economically  and  the  water  made  nearly 
non-corrosive.  Sanitary  engineers  have  agreed  that  the 
soft,  colored  waters  of  the  coastal  region,  both  East  and 
West,  are  difficult  to  purify  by  methods  which  have 
been  effective  in  improving  the  harder  waters  of  the 
Middle  Atlantic  States  and  the  waters  of  the  Great 
Lakes  section,  and  that  these  soft,  colored  waters  may 
be  corrosive  to  pipes  after  filtration. 


TABLE  I.     EXPERIMENTS  MADE  ON  RAW  WATER  FRO.M   PLANT 

Alum  and  soda  used  given  in  parts  per  million 

Run  of  Plant,  Dec.  2  Run  of  Plant,  Dec.  4 

-\lum     Alum  Alum     Alum     Alum 

Raw        29  2       29.2  Raw        31   9       29  2       29  2 

Water      Soda      Soda         Water     Soda      Soda      Soda 

13  2        10,4  9.8         84         6.0 

Color 50  15  8  50  8  6            5 

Turbidity 10             I  I  10  0  0             I 

Alkalinity 3.5  5  9  3  8             2  8  3  2  3  2         3.4 

Carbondioxide 1.9  8   1  9  8             17  10  3  10  6         9  8 


Whether  these  waters  should  be  purified  by  slow  sand 
filters  alone,  or  mechanical  filters  preceded  by  alum 
coagulation,  or  chlorine  alone  or  some  combination  of 
these  methods  should  depend  on  the  average  and 
variable  quality  of  the  water  to  be  treated  and  the  final 
water  desired  by  the  consumers. 

Measured  by  work  done  in  relation  to  cost  of  doing 
it,  the  slow  sand  filter  is  very  inefficient  when  used  to 
remove  bacteria,  color  or  suspended  matter.  For  work 
done  at  low  cost  in  safeguarding  a  water  supply, 
chlorine  leads.  Chlorine  alone  cannot  remove  much 
turbidity  or  color.  But  there  is  a  way  that  chlorine 
can  assist  filter  alum  in  coagulation  and  color  removal 
which  has  been  very  little  appreciated  and  very  little 
used.  It  is  the  use  of  chlorination  and  alum  coagulation 
preceding  mechanical  filtration. 

Experiments  at  Belfast,  Me. — In  early  December, 
1914,  the  writer  made  an  inspection  of  the  water 
purification  plant  of  the  Belfast  Water  Co.  (described 
by  Robert  Spurr  Weston  in  Engineering  Netvs,  July  23, 
1914,  p.  180).  As  the  water  was  very  cold  and  the 
color  removal  appeared  poor  for  the  amount  of  chem- 
icals added,  only  a  few  experiments  were  made.  The 
methods  which  will  be  described  have  been  used  at 
Belfast,  Me.,  and  Exeter,  N.  H.,  and  at  Acadia  Mills, 
Lawrence,  Mass.,  for  over  seven  years.  It  is  well  known 
that  cold  temperature  retards  chemical  action.  These 
experiments  were  made  as  a  result  of  observations  on 
cotton  and  woolen  mill  use  of  caustic  soda,  soda  ash, 
lime,  sulphuric  acid,  and  bleach  to  remove  dirt  and 
coloring  matter  from  the  materials  in  the  process  of 
manufacture.  They  were  ma.de  entirely  at  the  writer's 
suggestion  for  the  Belfast  Water  Co.,  whose  plant  was 
later  sold  to  the  Belfast  Water  District,  which  has 
given  permission  for  the  publication  of  the  data. 

Run-of -Plant  Experiments— The  first  experiments 
were  made  in  the  ordinary  plant  run  where  we  were 


feeding  filter  alum  to  coagulate  the  color  and  soda  ash 
to  supply  alkaHnity  for  coagulating  the  alum.  Several 
experiments  on  decreasing  the  soda  ash  were  made  and, 
as  expected,  decreased  color  resulted,  with  decreased 
alkalinity  and  increased  carbonic  acid.  (See  Table  I.) 
Bottle  Experiments — Two  bottle  experiments  were 
made,  using  raw  water  from  the  pond  like  that  shown 
by  the  analysis  in  Table  I.  (1)  Alum,  2  grains  per 
gallon,  soda  ]  grain  per  gallon,  bleach  2  p.p.m.  or  0.66 
p.p.m.  available  chlorine,  gave  color,  1;  turbidity,  00; 
alkalinity,  1 ;  carbon  dioxide,  16.8  on  24  hours'  reaction 
(2)  Alum,  li  grains  per  gallon,  soda  li  grains  per 
gallon,  gave  color,  30;  alkalinity,  9.9  p,p.m.;  turbidity, 
1;  carbon  dioxide,  6.3  p.p.m. 

Further  Plant  Experiments — The  raw  water  from 
the  pond  on  another  date  showed  color,  50;  alkalinity, 
2.8  p.p.m.;  turbidity,  10;  carbonic  acid,  1.7  p.p.m.  Three 
tests  at  the  filter  plant  with  different  rates  of  treatment 
were  made.  (1)  31.9  p.p.m.  alum  and  9.8  p.p.m.  soda 
gave  (after  filtration)  color,  8;  alkalinity,  3.2  p.p.m.; 
turbidity,  0;  carbon  dioxide,  10.3  p.p.m.  One  grain 
per  gallon  of  soda  added  to  the  filtered  water  made  the 
color  12.  (2)  29.2  p.p.m.  alum  and  8.4  p.p.m.  soda  gave 
a  filtered  water  of  color,  6 ;  alkalinity,  3.2  p.p.m. ;  tur- 
bidity, 0;  carbon  dioxide,  10.6  p.p.m.  (3)  29.2  p.p.m. 
alum  and  6  p.p.m.  soda  gave  filtered  water  of  color,  5; 
alkalinity,  3  p.p.m.;  turbidity,  1;  carbon  dioxide,  9.8 
p.p.m.  There  is  close  agreement  between  the  bottle 
experiments  with  four  hours'  coagulation  and  the  plant 
tests  with  II  grains  of  alum  and  four  hours  in  the 
coagulating  basin. 

Effect  of  Additional  Soda — Using  the  same  raw  water 
as  noted  in  the  preceding  paragraph,  bottle  experiments 
with  four  hours'  coagulation  were  made  to  show  the 
effect  of  additional  soda  on  color,  alkalinity  and  carbon 
dioxide.  Samples  thus  treated  and  then  filtered  gave 
the  results  shown  by  Table  II. 


TABLE  II.     EFFECT  OF 

ADDITlON.iL 

SODA  .\SH  ON  COAGULATED 

WATER 

Soda  Ash 

-Mkalinity 

Grains  per  Gal. 

Color 

P.P.M. 

Turbidity 

P.P.M. 

0. 

5 

0.6 

1 

15  1 

0.25 

5 

0.7 

1 

13  5 

0.50 

5 

0.7 

0 

11.6 

0  75 

7 

0.8 

1 

9.3 

1.00 

12 

4.5 

1 

7.6 

1   50 

14 

8.5 

1 

6.1 

The  experiment  was  tried  of  increasing  the  soda 
alone,  and  with  increasing  amounts  of  bleach.  Table 
III  shows  the  increase  in  color  due  to  additional  soda, 
overcome  by  additional  bleach,  also  the  reduction  in 
carbon  dioxide  caused  by  bleach,  and  increase  in  alka- 
linity. None  of  these  samples  showed  additional  pre- 
cipitation with  soda,  and  no  additional  precipitation  on 
standing  alone. 

Up  to  the  limit  to  which  it  can  be  used  without  caus- 
ing taste,  bleach  with  filler  alum  has  been  found  to  be 
more  efficient  than  filter  alum  alone,  in  reducing  color 
and  assisting  the  coagulation  as  well  as  in  destroying 
organic  matter  and  assisting  to  keep  the  filter  sand  in 
good  condition. 

It  was  believed  that  at  Belfast,  2  p.p.m.  bleach  (0.66 
p.p.m.  available  chlorine)  would  give  a  lower  color  to 
the  water  with  a  given  alum  treatment,  reduce  the 
iron  in  the  filtered  water  and  keep  the  filters  and  co- 
agulation basin  cleaner  of  organic  matter  which  under- 
goes some  decomposition  wherever  found.    Plant  experi- 
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T\BLE  HI.     EXPERIMKNTS  ON  INCREASING  SODA  ALONE,  AND 
WITH   INCREASING  K.\TES  OF  BLEACH 


Soda 

Alum         Ash 

Griiins      Grain.* 

per  Gal.  per  Gal. 

15  ! 

H  I 

u        n 
l!        .= 

IS  1! 


Bleach 
P.P.M. 


1  0 

2  0 
3.0 


Avail- 
able 
Chlorine 


0.33 
0  66 
1.00 


Color 

8 
10 
15 

6 

4 

2 


Tur- 
bidity 

I 

I 

2 

I 

0 

0 


Alka- 
linitv 
P.P.M. 
1.5 
1.8 
2.2 
1.5 
1.8 
2.4 


Carbon 

Dioxide 

P.P..M. 

10   I 

9  9 
9  8 
9  9 
9  1 
8  4 


ments  confirmed  these  re.Tj;ts.  and  there  was  no  free 
chlorine  in  the  filtered  water. 

The«e  experiments  show  that  on  this  water  decreased 
alkalinity  and  increased  carbonic  acid  give  better  color 
removal-  also  that  chlorine  can  improve  the  color  re- 
moval and  overcome  the  effect  of  increasing  alkali  m 
the  water  naturally  or  added  artificially.  It  is  the 
writer's  opinion  that  it  does  this  by  chlorination  of  cer- 
tain compounds  and  by  hydrolysis  of  certain  other  com- 
poun.-'s.  besides  making  the  whole  reaction  more  one  in 
which  color  and  alum  hydrate  and  organic  colloids  pre- 
cipitate rather  than  dissolve. 

The  reservoir  from  which  this  water  was  drawn  had 
been  deforested  shortly  before  the  purification  plant 
was  built.  The  water  therefrom  contained  a  large 
amount  of  new  coloring  matter  which  was  difficult  to 
remove.  A  portion  of  this  coloring  matter,  judging 
from  its  action  with  chlorine,  appeared  to  be  electro- 
positive, but  when  the  alkalinity  of  the  water  was  low 
and  the  carbonic  acid  high,  or  when  chlorine  was  used, 
even  less  than  any  excess,  the  color  removal  was  excel- 
lent, and  no  uncoagulated  alum  sulphate  or  colloidal 
alum  hydrate  went  through  the  filters  when  running 
these  experiments. 

The  chlorine  or  bleach  can  form  saturated  compounds 
of  the  tannates  of  almost  all  classes,  and  the  alum  treat- 
ment can  remove  these.  The  chlorine  can  accomplish 
several  other  chemical  reactions,  some  of  which  are  too 
complicated  for  many  water  experts  to  understand  with- 
out further  study.  Chlorine  in  water  can  be  made  to 
work  rapidly  or  slowly,  depending  on  how  it  is  intro- 
duced into  the  water.  Overcoming  the  effect  of  soda 
with  chlorine  produces  an  apparent  lowering  of  OH  ions 
in  alum  coagulation  without  a  reduction  actually  taking 
place,  thus  increasing  the  efficiency  of  alum  treatment, 
or  saving  alum. 

At  Belfast,  bleach  was  used  with  alum  and  worked 
rapidly  on  the  water,  like  free  chlorine,  because  of  the 
interaction  of  these  chemicals.  Gravimetric  tests 
.showed  that  all  the  alum  added  to  the  water  at  Belfast 
was  removed  by  filtration,  and  sometimes  some  alum 
was  removed  which  was  naturally  present  in  the  water. 
There  is  not  much  doubt  among  chemists  but  what 
lowering  the  alkalinity  and  increasing  the'  carbonic  acid 
will  increase  the  corrosiveness  or  aggressive  action  of 
the  water  on  metals,  such  as  filter  undei-drains  of  metal 
or  metal  supply  pipes,  but  the  filter  underdrains  at 
Belfast  are  of  concrete. 

The  use  of  chlorine  will  increase  the  corrosiveness  of 
the  water  still  more,  but  all  the  free  chlorine  can  be 
used  up  in  the  filtering  system  and  much  of  it  removed 
by  the  coagulation  and  filtration.  The  floe  formation  is 
more  satisfactory  by  forming  smaller  clear-cut  (not 
milky")  coagulation,  and  the  floe  sub.sides  more  quickly 
and  the  water  filters  more  rapidly,  besides  which  the 
filter  sand  is  kept  cleaner  of  accumulations  of  organic 
matter  which  in  many  cases  form  mud  balls  in  the  sand. 


In  these  experiments,  the  alkalinity  tests  were  made 
vi'ith  erythrosine  in  accordance  with  the  Standard 
Methods  of  Water  Analysis  of  the  American  Public 
Health  Association,  and  the  carbonic  acid  tests  were 
made  according  to  the  same  standard  methods.  The 
alkalinity,  when  low,  tested  by  erythrosine  gives  slightly 
higher  results,  usually  about  2t  p.p.m.,  as  carbonate  of 
lime  (CaCO,),  than  the  methyl  red  indicator,  which  has 
a  P,:  range  of  4.4  to  6  acid  red  to  alkaline  yellow.  This 
ties  up  the  alkalinity  results  on  this  water  to  the  H-ion 
determination,  and  the  P,,  is  very  low,  much  less  than  7. 
The  corrosiveness  of  the  water  is  tied  up  to  the  H-ion 
determination,  using  phenolphthalein  as  indicator,  and 
numerous  experiments  have  shown  that  if  the  water  is 
neutral  to  phenolphthalein  with  low  alkainity  it  is  about 
as  non-corrosive  as  it  can  be  made  practically,  and  will 
likely  have  a  Ph  near  7;  but  if  the  alkalinity  is  higher 
say  40  to  60  p.p.m.,  it  might  have  Ph7  and  still  be  cor 
rosive,  due  to  excess  carbonic  acid. 

If  the  filtered  waters  resulting  from  the  above  treat- 
ments are  too  corrosive  for  the  distribution  system 
used,  they  may  be  corrected  by  lime  or  soda  ash,  or  even 
caustic  soda  in  certain  cases,  after  filtration,  and  the 
color  increase  will  be  much  less  than  if  an  attempt  was 
made  to  remove  color,  produce  good  coagulation  and 
rapid  filtration  by  the  best  floe  and  correct  the  corrosive- 
ness, all  in  the  coagulating  basin.  Aeration  after 
flitration  will  reduce  carbonic  acid  and  lessen  the  alkali 
necessary  for  neutralizing  carbonic  acid. 

The  carbon  dioxide  test,  as  made  on  these  waters,  is 
really  the  resultant  of  CO.  or  H-ions  free  to  act,  and 
probably  depends  partly  on  the  half-bound  carbon 
dioxide  when  it  is  so  low  as  well  as  the  free  carbon 
dioxide,  just  as  the  alkalinity  result  is  probably  a  result- 
ant of  the  free  carbon  dioxide  (CO,)  acting  against  the 
alkaline  bicarbonate  to  form  a  resultant  alkalinity 
which  is  likely  lower  than  it  would  be  if  there  were  no 
CO,  present. 

In  this  water,  as  in  many  such  soft  waters,  the  color 
is  double  at  certain  times  what  it  is  at  others.  In  these 
plants  the  operators  had  to  be  taught  to  increase  and 
decrease  the  filter  alum  and  bleach  with  changes  in  color 
and  add  enough  soda  ash  to  have  always  some  residual 
alkalinity  after  treatment.  In  one  plant  even  caustic 
soda  was  used  to  reduce  corrosiveness. 

Other  places  may  have  waters  of  more  or  less  color, 
more  or  less  variation  in  the  amount  and  kind  of  color, 
and  may  have  suspended  matter  and  variable  alkalinity 
as  well  as  variable  corrosiveness.  However,  it  is  the 
writer's  opinion  that  with  a  plant  carefully  designed  for 
the  water  to  be  treated  and  with  careful  supervision,  the 
water  will  have  the  degree  of  safety  and  good  appear- 
ance which  the  public  should  demand. 

Conclusion — Low  alkalinity  and  comparatively  high 
carbon  dioxide  give  better  color  removal  than  simply  a 
final  alkalinity  of  10  parts  or  more  per  million  as  gen- 
erally used  on  coagulated  waters.  Prechlorination  lowers 
the  color  with  the  same  amount  of  alum,  or  by  inference 
saves  alum  to  obtain  the  same  resulting  color.  Chlorine 
used  with  alum  gives  the  effect  of  better  color  removal 
with  higher  alkalinity  and  lower  carbon  dioxide.  Soft 
corrosive  waters  may  be  treated  with  lime  or  soda  after 
mechanical  filtration  rather  than  with  coagulation  in  the 
treating  basins  before  filtration  to  secure  much  better 
removal  of  color  and  equal  removal  of  carbon  dioxide 
lo  obtain  the  lowest  practical  corrosive  action  with  the 
purified  water. 
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Laying  30-in.  Submerged  Pipe  for  Norfolk  Water- Works 

Inlegral  Flexible-Joint  Cast-iron  Pipe  Laid  From  Cradle  Suspended  Between  Two  Barges— Bells  Heated, 
Pipe  Length  Lifted  to  Cradle.  Bells  Reheated,  Joints  Poured  From  Special  Pot,  Rig  Moved  Forward 


By  David  A.  Decker 

Principal  Assistant   Engineer.    Hepartmeiit  of 
Public  Works,   Norfolk,  Va. 


AND  John  0.  Miller 

Resident  Engineer,  Departnu-nt  of  Public  Works 
Norfolk,  Va. 


FLEXIBLE-JOINT  cast-iron  pipe  laid  from  a  curved 
timber  cradle  suspended  between  two  barges  was 
used  for  the  three  most  important  submerged  crossings 
on  the  twenty-mile  supply  main  from  the  Lake  Prince 
reservoir  to  the  water-works  distribution  system  of 
Norfolk,  Va.  These  streams  were  the  Nansemond  River 
with  a  width  of  2,000  ft.  and  a  maximum  depth  of 
30  ft.;  Craney  Island  Creek,  1,400  ft.  wide  and  20  ft. 
deep;  and  the  Elizabeth  River,  6,500  ft.  wide  with  a 
maximum  depth  in  the  750-ft.  ship  channel  of  58  ft. 
and  varying  depths  of  from  47  to  85  ft.  from  channel 
to  pier  head  lines. 

Flexible-Joint   Pipe — After   careful   consideration   of 
the  various  types  of  flexible-joint  pipe,  it  was  decided 


PIPE    CRADLE   USED    ON    ELIZABETH    RIVER   CROSSING 
Length,  150  ft.     Made  of  timber 

to  use  30-in.  cast-iron  pipe  of  the  Ward  joint  type  but 
with  certain  modifications.  These  were:  (1)  The 
shrinking  of  a  1-in.  by  4-in.  steel  band  around  the  bell 
end  of  the  pipe;  (2)  machining  of  the  spigot  end 
spherical  and  a  uniformly  turned  shoulder  immediately 
back  of  the  spherical  machined  spigot;  (3)  the  casting 
of  an  extra  lead  groove  within  the  bell.  The  steel  band 
was  used  to  insure  extra  strength  to  the  bell  during 
handling  and  shipment,  and  to  resist  any  strains  from 
undue  deflection  or  excessive  caulking.  The  purpose  of 
the  extra  lead  groove  was  to  insure  a  more  perfect  bond 
between  the  iron  and  lead  after  pouring  and  for  the 
admitted  value  of  extra  rabbeting.  The  shoulder  on 
the  outside,  in  case  of  excess  bending,  comes  in  contact 
with  the  cast  portion  of  the  bell  outside  of  the  lead, 
taking  the  strain,  and  preventing  any  deformation  of 
the  lead  by  crushing.  The  spherical  lead  gasket,  cast 
and  locked  into  the  bell,  insured  at  any  angle  of  deflec- 
tion a  full  lead  joint  8  in.  deep.  Whereas,  when  the 
lead  is  fixed  to  the  spigot  end,  the  maximum  deflection 
reduces  the  depth  of  the  joint  to  3^  in.,  and  propor- 
tionately with  the  lesser  angles,  for  the  gasket  leaves  the 


bell  on  the  convex  side  and  recesses  in  the  concave  side 
of  the  joint  in  proportion  to  the  leading. 

A  detailed  description  of  the  pipe  used  on  these  cross- 
ings, written  by  William  Hammerstrom,  chief  engineer 
of  the  Lynchburg  Foundry  Co.,  appeared  in  Engineering 
Neivs-Record,  May  11,  1922,  p.  780. 

General  Methods  Employed — To  conform  with  the 
requirements  of  the  United  States  Army  Engineers, 
and  to  protect  the  pipe  after  laying  from  possible  dam- 
age by  shipping  or  dredging  operations,  trenches  were 
dug  across  the  various  streams.  In  the  channel  of  the 
Elizabeth  River  this  trench  was  excavated  to  a  depth  of 
58  ft.  below  mean  low  water,  thus  giving  a  cover  of 
12  ft.  over  the  top  of  the  pipe  after  the  trench  is  back- 
filled with  sand.  To  eliminate  abrupt  irregularities  by 
cutting  down  the  bumps  and  filling  the  holes,  a  rectangu- 
lar drag  weighing  approximately  three  tons,  and  built 
of  24-in.  I-beams  16  ft.  long,  was  suspended  at  the 
requii-ed  depth  from  a  derrick  scow  and  pulled  by  cables 
along  the  bottom  of  the  trench  to  the  Craney  Island 
shore  from  the  opposite  side  of  the  channel. 

The  submerged  portion  of  the  Nansemond  River 
Crossing  is  900  ft.  long,  with  vertical  risers  having 
flanged  fittings  each  side  of  the  channel.  There  are 
two  creosoted  pile  trestles  from  each  shore  to  the  ver- 
tical risers.  For  a  short  distance  upon  each  trestle 
from  the  edge  of  the  channel,  flexible-joint  pipe  was 
laid,  and  upoij  the  remaining  900  ft.  of  trestle,  Class  B 
cast-iron  pipe  was  laid. 

Craney  Island  Creek  was  crossed  entirely  with  flex- 
ible-joint pipe.  The  pipe  was  jointed  in  the  cradle  and 
launched  shoreward  through  the  Craney  Island  bulk- 
head to  a  point  above  low  water,  sloping  gradually  down 
to  the  bottom,  then  across  the  stream  to  the  opposite 
bank  on  the  sloping  sand  beach  to  high  water,  and  there 
connected  to  the  previously  laid  Class  B,  cast-iron  pipe. 

On  the  we.st  bank  of  the  Elizabeth  River  the  flexible 
pipe  was  pulled  from  the  end  of  the  cradle  shoreward 
through  the  Craney  Island  bulkhead  on  an  inclined  skid- 
way  to  and  above  the  high-water  mark.  The  east  end 
of  the  4,100-ft.  submerged  portion  was  laid  on  a  sloping 
grade  from  the  bottom  of  a  25-ft.  dredged  cut,  up  and 
onto  the  pipe  trestle  with  reverse  vertical  curves,  avoid- 
ing the  use  of  bends  or  specials.  The  flexible  pipe  is 
run  along  the  trestle  for  100  ft.  shoreward  and  there 
connected  with  lock-joint  concrete  pressure  pipb,  which 
extends  from  this  point  to  the  shore  and  thence  to  the 
37th  St.  filtration  plant. 

Work  by  City  Forces- — The  Nansemond  River  and 
Craney  Island  Creek  crossings  were  laid  by  city  forces, 
employing  day  labor  and  working  in  daylight  only.  A 
100-ft.  curved  timber-trussed  cradle  was  suspended  be- 
tween two  barges:  one  a  flat  deck  barge,  35  x  110  ft., 
and  the  other  a  derrick  scow,  30  x  90  ft.  The  upper  and 
lower  chords  of  the  cradle  were  built  up  of  2  x  8-in.  heart 
pine,  making  two  laminated  members,  8  x  12  in.  each,  the 
struts  and  diagonals  being  one  piece  10  x  12-in.  heart  pine 
timbers.    The  pipe  skidway  was  constructed  of  2  x  8-in. 
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heart  pine,  built  up  to  8  x  8-in.  sections,  upon  which  were 
bolted  i  X  4-in.  steel  plates  as  a  base  for  30-Ib.  railroad 
rails  set  normal  to  the  barrel  of  the  pipe. 

The  cradle  was  curved  and  slung  so  that  the  lower 
end  could  be  kept,  at  all  times,  tangential  to  the  river 
bottom,  whatever  the  depth  by  raising  or  lowering  the 
purchase  blocks  and  tackle  by  which  it  was  suspended. 

Contract  Work,  Elizabeth  River  Crossing— The  Eliza- 
beth River  crossing  was  laid  by  Sanford  &  Brooks  Co., 
Norfolk,  Va.,  using  a  cradle  similar  in  design,  furnished 
by  the  city,  but  150  ft.  long.  It  was  slung  in  the 
same  manner,  except  that  a  40  x  100-ft.  derrick  scow  was 
used  in  the  place  of  the  smaller  one.  In  each  case  the 
cradle  was  hung  from  12  x 
12-in.  A-frame  trusses,  built 
up  on  the  decks  of  the  barges. 
Large  five  sheave  purchase 
blocks  and  tackle  attached  to 
the  upper  end  of  the  A-frames 
and  to  predetermined  panel 
points  of  the  lower  chords  of 
the  cradle  furnished  easy 
means  of  control.  To  regulate 
the  submerged  end  of  the 
cradle,  two  sets  of  double 
sheave  blocks  were  attached  to 
a  timber  placed  across  the 
stern  of  the  barges  and  lower 
end  of  cradle. 

Six  sets  of  ranges,  lighted 
at  night  with  electric  lights, 
were  placed  on  each  side  of  the 
river,  the  center  sets  marking 
the  center  line  of  the  dredged 
cut  and  pipe  line,  and  the  side 
sets  warning  shipping  not  to 
anchor  within  the  sector.  The 
United  States  Coast  Guard 
maintained  an  efficient  patrol 

at  the  site  of  operation,  and  controlled  speed  of  vessels, 
thus  eliminating  danger  of  injury  to  the  pipe  and  laying 
rig  from  heavy  swells. 

The  pipe  was  delivered  upon  lighters  to  the  laying 
rig  from  the  storage  yard  on  the  water  front.  Careful 
inspection  was  made  by  an  experienced  pipe  man,  fur- 
nished by  the  foundry,  before  the  pipe  was  placed  upon 
the  lighters,  and  again  just  before  it  was  placed  in 
the  cradle,  to  guard  against  any  possibility  of  defective 
pipe  getting  into  the  line. 

Bells  Heated — Prior  to  laying,  the  bells  of  the  pipe 
were  heated  to  about  400  deg.  F.  by  the  use  of  a 
specially  constructed  device  for  three  reasons:  (1)  To 
enlarge  the  bell;  (2)  to  guard  against  too  sudden  a 
chill  of  the  lead;  (3)  and  to  permit  the  removal  of 
the  pitch  in  the  lead  space  of  the  bell.  Asbestos  bulk- 
heads (metal  lined),  about  8  in.  apart,  one  fitted  against 
the  machine  ring  in  the  bell  and  the  other  against  the 
outside  of  the  bell,  confined  the  heat  to  the  portion  that 
was  to  be  filled  with  lead. 

Through  the  outside  bulkheads  were  cut  four  2^-in. 
holes  into  which  were  placed  the  nozzles  of  5-gal. 
gasoline  torches.  After  heating,  the  pipe  coating  of 
pitch  on  the  inside  of  the  bell  was  thoroughly  scraped 
out  and  the  metal  left  clean,  insuring  close  fit  and  con- 
tact between  lead  and  iron.  The  machined  spigot, 
which  had  been  coated  at  the  foundry  with  a  mixture 
of  white  lead  and  tallow,  was  also  cleaned  and  oiled. 


Immediately  before  the  pipe  was  lifted  into  the  cradle 
with  the  derrick  boom,  the  bell  was  again  heated  to 
about  400  deg.  F.  Under  usual  working  conditions,  a 
pipe  was  laid  every  thirty  minutes  so  that  the  bell  did 
not  cool  materially  before  the  next  pipe  was  placed. 
As  soon  as  a  pipe  was  "belled,"  the  gasket  was  put  in 
position  and  a  "mud"  gate  made  ready  for  pouring  the 
lead  joint.  The  machined  spigot  fitted  the  ring  in  the 
bell  so  perfectly  that  no  jute  nor  inside  gasket  were 
necessary. 

Special  Lead  Pouring  Pots — Lead  pouring  pots  of 
suflicient  size  to  hold  enough  metal  to  fill  a  joint  re- 
quiring approximately  275  lb.,  and  provided  with  a  spe- 


PIPE   LENGTH   IN   CRADLE   READY   FOR  POURING   JOINT 

cial  bottom  valve,  were  designed  by  the  department  and 
built  at  a  local  foundry.  They  were  similar  to  any  ordi- 
nary lead  melting  pot,  except  for  a  tapering  hole 
machined  in  the  bottom,  into  which  a  tapering  rod  with 
hand-wheel  control  fitted. 

Upon  the  derrick  barge,  a  stationary  furnace,  with 
twin  melting  pots  large  enough  to  hold  the  special 
pot,  was  built  so  that  the  boom  could  reach  it.  It  was 
then  an  easy  matter  to  swing  the  special  pot  from 
furnace  to  cradle  and  pour  the  joint. 

As  soon  as  the  lead  was  poured  and  before  the  bell 
had  cooled  off  the  joint  was  carefully  caulked.  Then 
the  joint  was  wrapped  with  blankets  and  thoroughly 
chilled  with  cold  water.  After  the  bell  had  been  cooled, 
the  joint  was  "broken"  (deflected')  to  allow  the  pipe 
to  conform  to  the  curve  of  the  cradle  and  to  any  irregu- 
larities in  the  river  bottom.  The  "breaking"  was 
accomplished  by  the  use  of  a  12  x  12-in.  timber  fulcrum 
bolted  to  the  struts  of  the  trusses  at  right  anj^les  to 
the  pipe  skidway,  about  4  in.  above  the  bell  of  the  pipe 
as  it  lay  on  the  skidway.  A  sling,  arranged  to  pull 
normal  to  the  axis  of  the  pipe,  and  attached  to  the  boom, 
then  deflected  the  pipe  about  10  deg.  out  of  line.  The 
joints  were  so  stiff  that  it  was  necessary  to  pull  the 
pipe  down  again  to  the  skidway  after  the  first  operation. 

Use  of  Pipe  Cradle — The  "breaking"  operation  having 
been  completed,  the  whole  pipe-laying  rig  was  then 
moved  forward  12  ft.  preparatory  to  laying  the  next 


September  7,  1922 


ENGINEERING     NEWS-RECORD 


395 


pipe.  This  was  accomplished  by  pulling  on  a  forward 
anchor  line  which  exerted  a  direct  motion  to  the  cradle 
through  a  bridle  line.  At  the  .same  time  the  snatch 
lines  attached  to  the  last  joint  laid  in  the  cradle  were 
slacked  off  and  the  pipe  allowed  to  .slip  down  the  skid- 
way  as  the  cradle  moved  ahead.  Also  the  stern  and 
breast  lines  were  controled,  as  necessary,  to  hold  the 
cradle  in  line  with  the  ranges.  Care  was  taken  to 
push  the  pipe  out  of  the  cradle  rather  than  to  exert  a 
pull  on  it  as  the  cradle  moved  forward  to  avoid  unneces- 
sary stresses  upon  the  lead  in  the  joint. 

The  experience  gained  from  these  operations  proved 
the  value  of  extreme  care  in  considering  the  details 
of  design,  arran-rement,  and  rigging  of  the  pipe  laying 
plant.  Unless  this  care  is  exercised  many  important 
details  may  be  overlooked  or  discounted  for  once  the 
work  is  under  way,  alteration  or  correction  in  eithei' 
design  or  rigging  is  very  difficult. 

While  various  methods  of  approach  were  used  on  the 
several  crossings,    the  most   satisfactory   was   that   of 
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POURrNG  JOINT  ON  CRADLE  FROM  SPECIAL  LEAD   POT 
Hand   wheel    controls   tapering    rod    in    l(>ad-di.scliarge    hole. 
Pot  holds  ahout  275  Ih.  of  lead. 

connecting  the  submerged  pipe  directly  to  the  shore 
lines  with  gradual  curves  without  the  use  of  vertical 
"risers"  or  "bends."  This  eliminates  the  danger  of 
side  thrust  due  to  pressure  in  the  pipe  line. 

The  heating  of  the  bells  brought  out  the  fact  that 
care  must  be  taken  in  raising  them  to  a  moderate  tem- 
perature only  so  that  it  does  not  interfere  with  the 
malleability  of  the  lead  after  solidification  or  with  cool- 
ing the  joint  within  a  reasonable  time.  It  was  found 
that  when  the  bells  were  moderately  heated,  the  joints 
were  considerably  stiffer  than  those  poured  at  either 
extreme.  Cooling  of  the  iron  with  the  resulting  con- 
traction of  the  bells  increases  the  pressure  on  the  lead 
around  the  spigot. 

During  the  progress  of  the  work,  on  all  jobs,  a  care- 
ful inspection  of  the  pipe  below  the  water  was  kept 


up.  At  least  once  during  each  eight  hours  the  inspec- 
tor was  lowered  to  a  point  back  of  the  lower  point  of 
the  cradle. 

Leakage  Tests — Preliminary  tests  under  pressures  up 
to  the  maximum  heads  for  which  the  pipe  was  designed 
do  not  indicate  a  leakage  in  excess  of  100  gal.  per  inch 
diameter  per  mile  of  pipe  per  24  hours.  These  tests  are 
satisfactory  proof  that  the  methods  employed  in  these 


KEADV  TO  iMOVE  AHEAD  A  PIPE  LENGTH 

operations,  while  permitting  an  excellent  rate  of  speed, 
were  sufficiently  careful  to  insure  good  results.  The 
several  crossings  averaged  twenty-one  12-ft.  joints  or 
2.52  lin.ft.  per  24-hour  day.  The  maximum  laid  during 
any  one  24-hour  period  was  33  joints  in  the  channel  of 
the  Elizabeth  River  at  a  depth  of  58  ft. 

Unit  Cost — The  Nansemond  River  and  Craney  Island 
Creek  crossings  were  laid  by  city  forces  during  winter 
weather  at  a  cost  of  $10.54  per  lineal  foot,  including 
cradle  construction  and  rental  of  floating  equipment, 
but  excluding  the  cost  of  lead  and  pipe.  The  Elizabeth 
River  Crossing  was  laid  by  Sanford  &  Brooks  Co., 
!,'eneral  contractors,  at  a  contract  price  of  $16.17  per 
lineal  foot,  including  cradle  colistruction  and  equipment 
and  excluding  the  cost  of  lead  and  pipe.  The  work  was 
begun  July  10  and  completed  July  29,  1922,  making  19 
working  days  of  24  hours  each.  The  work  was  per- 
formed under  the  direction  of  Walter  H.  Taylor,  3rd, 
city  engineer,  David  A.  Decker,  as  priiKi|)al  assistant 
engineer,  and  John   0.  Miller,  resident  engineer. 


Tree  Planting  Costs  .n  California  Highways 

About  8,000  trees  have  rqcently  been  planted  along 
the  state  highways  in  California,  distributed  through 
six  counties.  A  large  number  of  varieties  of  trees  are 
used,  selection  being  made  on  advice  of  the  forestry 
board  to  suit  local  soil  and  climatic  conditions.  Of 
2,920  trees  planted  in  Yolo  County,  using  nursery  stock 
furnished  free  by  the  forestry  board  at  its  nursery, 
the  total  cost  in  place  was  42  cents  per  tree.  The 
maintenance  cost  varies  from  $50  per  annum  per  mile 
in  the  valley  sections  to  over  $300  per  annum  nov 
mile  in  the  desert,  according  to  a  bulletin  issued  !).■ 
the  state  highwav  commission. 
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Testing  Hollow  Building  Tile 

Differences  in  Test  Results  Believed  to  be 

Mainly  in  Variation  in  Apparatus 

and  Technique 

By  Wm.  B.  Newhall 

Consulting  Engineer,  Minneapolis 

WIDE  differences  in  test  results  on  hollow  building 
tiles  as  reported  by  different  laboratories  led  to  a 
comparative  study,  some  months  ago,  of  the  methods  of 
testing  used.  This  study,  carried  out  by  the  writer  as 
consulting  engineer  for  the  Northwestern  Clay  Products 
Co.,  showed  the  differences  in  results  to  be  due  to  dif- 
ferences in  apparatus  and  technique.  It  developed  also 
that  the  entire  subject  is  still  under  observation  and 
test  in  the   American   Society   for   Testing   Materials, 
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Weighing  Table 


FIG.    1.      ORDINARY    COMPRESSION   BLOCK    SEATING 
ON  SLIGHTLY  INCLINED  SURFACE  OF  TILE 

Left-hand  sketch,  suspended  block  about  to  come  into  bear- 
ing at  high  corner  of  tile.  Middle  .sketch,  block  simply 
lowered  on  tile,  rotating  about  hi^h  point  at  corner  ;  line 
of  pressure  becomes  inclined.  Right-hand  sketch,  result 
of  adjusting  block  by  hand  while  lowering  to  bearing,  so 
that  bearing  face  is  jjarallel  to  top  of  tile  ;  center  of  rota- 
tion at  c,  near  top  of  block,  and  pressure  line  inclined. 


where  an  authoritative  standard  might  be  looked  for. 
Following  are  some  suggestions  deduced  from  this  study. 

Hollow  building  tile,  being  a  rough  product,  varies 
rather  widely  in  strength.  This  fact  tends  to  induce 
a  carelessness  in  routine  testing  that  is  unfair  to  the 
tile.  In  the  testing  machine  a  tile  does  not  have  the 
suppoi-t  it  would  have  in  a  wall  where  cross-walls,  brick 
facing,  and  cement-mortar  joints  hold  it  against  over- 
turning. Hence  the  specimen  tested  to  destruction  is 
entitled  to  be  properly,  bedded,  properly  placed,  and 
properly  loaded  in  the  machine. 

Compression  tests  actually  observed  bring  out  three 
important  points: 

First,  the  load  applied  through  the  usual  form  of 
suspended  ball-bearing  compression  block  is  usually  out 
of  plumb;  that  is,  the  compression  block  introduces  a 
side  push  not  indicated  by  the  machine  and  of  sufficient 
force  to  affect  the  results. 

Second,  the  usual  bed  of  plaster  of  paris  fails  before 
the  tile  fails,  and  by  flowing  sidewise  causes  the  tile 
to  crack  first  in  its  horizontal  members,  by  bending, 
showing  the  load  to  be  concentrated  over  the  openings. 

Third,  only  those  tests  that  make  the  vertical  webs 
fail  in  diagonal  shear  can  be  said  to  have  properly 
developed  the  strength  of  the  tile.  The  tile  should  fail 
suddenly,  all  vertical  webs  at  once;  not  in  rotation. 

Hollow  building  tile,  being  vitrified,  can  easily  be 
broken  by  impact,  and  being  hollow  can  more  easily  be 
destroyed  when  the  load  is  applied  at  an  angle  than 
when  applied  in  the  direction  of  the  webs  that  resist 
the  load.     The  material  is  ver>'  strong  only  in  straight 


compression,  and  should  not  be  subjected  to  bending 
or  tension  or  impact. 

In  Fig.  1  is  illustrated  the  suspended  ball-bearing 
compression  block  now  in  constant  use  on  the  400,000-lb. 
testing  machine  in  the  laboratory  of  the  Minneapolis 
city  building  inspector.  Similar  blocks,  but  of  smaller 
size  and  much  lighter  weight,  and  with  almost  no  play 
between  the  suspended  part  and  the  upper  part,  are  in 
use  in  the  laboratory  at  the  University  of  Minnesota, 
and  probably  also  in  ever>'  other  laboi-atory  equipped 
with  the  usual  machinerj'  for  compression  testing.  The 
design  of  this  block  was  approved  by  a  committee  of 
the  American  Society  of  Civil  Engineers  and  the  Amer- 
ican Society  for  Testing  Materials,  and  is  illustrated  in 
the  1915  Year  Book  of  the  A.  T.  S.  M.,  in  the  appendix 
to  the  standard  specifications  for  Portland  cement.  The 
block  can  be  made  to  work  perfectly  on  test  specimens 
having  the  upper  and  lower  faces  exactly  parallel,  but 
with  the  hollow-tile  specimens  this  condition  is  fulfilled 
only  by  accident. 

When  the  block  is  simply  lowered  upon  the  test  piece 
the  first  point  of  contact  becomes  the  center  of  rotation 
of  the  block,  the  ball  is  thrown  out  of  center,  and  a  side 
push  is  introduced  and  transmitted  through  the  ball  to 
the  test  piece.  When  the  block  is  adjusted  carefully 
by  hand  while  being  lowered,  so  as  to  come  down  par- 
allel to  the  inclined  top  of  the  test  piece,  contact  occurs 
over  the  entire  top  surface  of  the  test  piece  at  once, 
but  again  a  side  push  is  introduced  because  the  center 
of  rotation  of  the  block  when  supported  on  the  flange 
made  for  the  pui-pose  is  above  the  center  of  the  ball. 

Improvement  of  this  condition  could  be  obtained  by 
making  the  upper  cup  U  free  from  the  hood  H.  and  al- 
lowing it  to  rest  on  the  ball  at  all  times.  Let  H  be  turned 
out  enough  to  allow  free  side  motion  for  U.  Then  U  will 
seat  itself  automatically  against  H  directly  over  the  cen- 
ter of  the  ball  before  pressure  is  transmitted  through  the 
ball  to  the  test  piece.  The  side  push  introduced  by  the 
block  does  not  seriously  affect  solid  compression  speci- 
mens or  even  tiles  with  very  short  thick  vertical  webs. 
These  fail  by  diagonal  shear,  but  tiles  with  ordinary  or 
thin  vertical  webs  nearly  always  have  the  webs  laid 
over  sidewise  without  developing  their  strength,  and 
the  weighing  levers  of  the  machine  indicate  only  the 
vertical  component  of  the  load  applied.  A  difference 
of  J  in.  in  the  height  of  a  5  x  8  x  12-in.  tile  is  enough 
to  develop  the  maximum  side  push.  An  angle  between 
the  resultant  line  of  pressure  and  the  vertical  or  true 
direction  of  the  resisting  webs  of  only  I  in.  in  5  in.  will 
reduce  the  total  load  20  per  cent  or  more. 

In  Fig.  2  is  shown  a  simple  free  ball  with  two  cups. 
This  device  is  cheaper,  easier  to  handle  and  more  re- 
liable on  hollow  tile  than  the  ordinary  compression  block. 
According  to  the  A.  S.  T.  M.  tentative  specifications 
for  testing  tile,  specimens  may  be  bedded  in  plaster, 
either  in  or  out  of  the  machine.  The  importance  of  a 
hard,  thin  bed  is  recognized,  but  no  easy  way  to  get  it 
in  hasty  routine  work  is  suggested.  The  strength  in 
compression  of  plaster  is  much  less  than  that  of  the  tile. 
This  disadvantage  is  partly  overcome  by  making  the 
bed  very  thin.  If  anything  stronger  and  equally  con- 
venient to  use  were  known  it  would  be  substituted. 

Our  tests  disclosed  the  fact  that  when  bedding  out- 
side the  machine  on  a  smooth  steel  plate,  the  addition  to 
the  plaster  of  about  10  per  cent  of  portland  cement  and 
allowing  the  bed  to  dry  out  over  night  gives  a  much 
harder  bed  and  a  better  test.     More  complete  experi- 
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ments  along  this  line  are  now  progressing  at  the  U.  S. 
Bureau  of  Standards  in  co-operation  with  the  Hollow 
Tile  Committee  of  the  A.  S.  T.  M. 

Our  best  results  were  obtained  by  bedding  the  tile 
outside  the  testing  machine  between  two  thick  cast-iron 
plates.  The  operator  can  then  easily  see  that  he  has 
a  thin  bed,  with  the  tile  properly  placed,  vertical  webs 
straight  up.  The  plates  with  the  tile  between  are 
pushed  on  to  the  center  of  the  weighing  table,  a  small 
free  ball  bearing  is  placed  on  top  directly  under  the 
center  of  the  moving  head,   and  the   load   is   applied 
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FIG.  2.    FREE  BALL  COMPRESSION 
BLOCK 

5  X  8  X  12-in.  tile  properly  bedded  be- 
tween cast-iron  plates ;  a  thin  sheet 
of  paper  smeared  with  oil  keeps  the 
bedding  plaster  from  sticking  to  the 
plates. 


FIG.   3. 


(Fig.  2).  This  method  is  quick  and  easy.  Ordinary 
plaster  allowed  to  set  30  minutes  has  been  used  with 
success,  the  specimens  failing  by  diagonal  shear  in  the 
vertical  web  members  every  time  (Fig.  3).  The  cast- 
iron  plates  used  are  2  in.  thick  and  weigh  between  40 
and  50  lb.  It  would  probably  be  better  to  have  them 
thicker  for  greater  stiffness  and  to  core  out  some  open- 
ings along  the  sides  to  reduce  the  weight.  A  good 
hard-burned  tile  5  x  8  x  12  in.  weighing  less  than  13J 
lb.  can  be  made  to  carry  a  100,000-lb.  load,  but  it  must 
be  properly  loaded. 

It  is  hoped  that  the  technique  for  testing  hollow  tile 
will  soon  be  perfected  and  standard  methods  published 
by  recognized  authorities. 


Pavement  Maintenance  Experience 
in  Wichita,  Kansas 

Cost  Given  for  Five  Standard  Types  —  Some 

Changes  in  Specifications  Appear 

to  Be  Desirable 

By  p.  L.  Brockway 

City   Engineer,    Wichita,   Kansas 

ANY  paved  streets  actually  receive  so  little  traffic 
that  internal  stresses  set  up  by  varying  tempera- 
ture and  moisture  content  must  be  regarded  as  the  real 

destructive  agents.  Even  the 
heavier  traveled  streets  last 
many  yeai-s  and  natural  de- 
structive agencies  have  an 
effect  on  the  pavement  that 
can  never  be  duplicated  in  an 
accelerated  test.  The  best 
proof,  after  all,  is  the  wearing 
out  of  pavement  under  normal 
conditions. 

Maintenance  Costs  —  The 
table  below  has  been  compiled 
covering  actual  maintenance 
costs  of  standard  tjTJes  of  pave- 
ment in  Wichita,  Kan.  Those 
listed  as  asphalt  include  both 
sheet  asphalt  and  a  close  as- 
phaltic  concrete,  together  with 
a  compromise  mixture,  as  ex- 
plained later.  Almost  none  of 
the  asphaltic  concrete  is  more 
than  4  years  old.  All  of  the 
brick  more  than  10  years  old 
is  I'epressed  block,  except  some 
of  the  oldest,  which  is  of  the 
brick  size.  All  of  the  brick 
younger  than  10  years  is  vertical  fiber  which  has  re- 
quired no  maintenance  except  from  an  occasional  crack 
in  the  base  caused  by  shifting  subsoil.  All  the  pave- 
ments listed  are  on  concrete  base  except  the  macadam, 
which  is  hand-poured  asphaltic  binder  on  a  sand-filled 
macadam  base. 

P.\\^MENT  MAINTENANCE  COSTS  IN  WICHITA.   BL^N. 


SHEAR  FAILURE 
OF  WEBS 


Same  tile  after  testing.  Parts  of  the 
tile  have  been  removed.  The  upper 
part  of  the  two  middle  webs  has  i)een 
lifted  off  and  set  down  at  left.  All 
vertical  webs  failed  at  the  same  time. 


Kind                      •  Area 

Asphalt 972.622 

Brick 957.524 

Concrete       ..            '        .  251.812 

Bitulithic     130.136 

Macadam       ...    31.552 


Total  Year- 
Yards 
9.767.413 
7.515.630 
762.414 
1.762.068 
235.607 


Aver.  Age, 
Y'ears 
10  5 
8.0 
3.0 
13.5 
7.5 


Cost  per  Y'd. 

Per  Y'ear 

$0  0013 

0  00015 

0  0012 

0  OOIB 

0  00098 


Improvements  in  Railway  Coaling  Stations 

That  the  design  of  coaling  stations  is  in  the  develop- 
ment stage  is  stated  in  a  brief  report  presented  at  the 
recent  annual  meeting  of  the  International  Railway 
Fuel  Association  in  Chicago.  One  line  of  improvement 
is  to  provide  for  the  necessity  of  handling  large  quanti- 
ties of  coal  economically,  and  so  handling  and  distrib- 
uting it  that  it  will  not  deteriorate  in  grade.  For 
stations  where  small  quantities  of  fuel  are  handled, 
several  forms  of  equipment  are  available  whereby  time 
and  man  power  a4-e  greatly  reduced.  For  large  stations, 
considerable  attention  is  being  given  to  greater  storage 
capacity,  particularly  regarding  the  storage  adjacent 
to  the  plant  containing  the  overhead  or  supply  storage. 


The  figures  in  the  above  table  are  approximately  cor- 
rect, but  like  many  other  tabulations  are  misleading 
without  explanation. 

Asphalt — The  oldest  asphalt  pavement  is  32  years 
and  80  per  cent  of  it  is  still  in  use.  However,  38,000 
yd.  31  years  old,  28,000  yd.  28  years  old,  and  30,000  yd. 
18  years  old  have  been  replaced  within  the  last  few 
years.  All  of  this  pavement  was  maintained  10  years 
by  the  contractors  and  later  allowed  to  wear  out  with 
very  little   maintenance. 

All  asphalt  pavements  17  years  old  and  less  are  still 
in  use,  but  contractors  maintained  for  10  years  pave- 
ments from  13  to  17  years  old,  for  5  years  pavements 
from  4  to  13  years  old,  for  2  years  pavements  less  than 
4  years  old.    Nearly  40  per  cent  of  all  the  pavement  is 
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11  and  12  years  old  and  now  requires  80  per  cent  of  the 
maintenance  work.  About  400,000  yd.  of  that  age,  rep- 
resenting varying  traffic  conditions  from  about  1,000 
vehicles  per  day  on  a  26-ft.  roadway  to  8,000  per  day 
on  a  useful  width  of  20  ft.,  cost  $3,200  to  maintain  in  a 
reasonably  good  condition  last  year  or  $0,008  per  yard 
per  year. 

Most  of  this  expense  is  incurred  in  removing  humps 
and  waves  in  the  sheet  asphalt.  Minor  damages  are 
skin-patched  during  hot  weather  by  simply  filling  the 
depi-ession  partly  full  of  top  mix,  trimming  off  the  ridge 
with  a  foot-adze  and  ironing  over  the  whole  surface. 
This  is  much  cheaper  than  cutting  out  the  whole  area 
and  refilling  it,  as  must  be  done  in  the  worst  places. 

Characteristic  maintenance  of  the  older  asphaltic  con- 
crete surface  is  the  sealing  of  cracks.  The  sheet  asphalt 
surface  seems  to  offer  too  little  resistance  to  the  ham- 
mering of  heavj'  traffic  and  the  asphaltic  concrete  too 
much  resistance  to  temperature  stresses.  Of  the  two 
failures  the  cracks  are  much  easier  and  cheaper  to  re- 
pair. Cracks  sealed  5  years  ago  by  cleaning  out,  pour- 
ing full  of  hot  asphalt  and  annealing  with  smoothing 
irons  are  in  90  per  cent  perfect  repair  today. 

Brick — The  oldest  brick  pavement  is  31  years  old, 
all  of  it  on  light-traffic  cross  streets  and  nearly  all  of 
it  resurfaced  with  sheet  asphalt,  which  is  charged  to 
pavement  construction  rather  than  maintenance.  Brick 
pavement  is  difficult  to  maintain  after  it  begins  to  wear 
unevenly  because  new  brick  set  in  worn  places  do  not 
sufficiently  match  those  adjacent.  Practically  the  only 
maintenance  attempted  is  the  smoothing  up  of  the  worst 
depressions  with  an  asphaltic  concrete  mix  on  the  old 
surface.  On  the  other  hand  the  pavement,  when  it  be- 
comes worn  so  badly  that  the  brick  begins  to  ravel 
out,  has  a  high  salvage  value,  because  it  is  only  neces- 
saiy  to  level  up  the  surface  with  a  binder  course  and 
cover  with  a  standard  sheet  or  asphaltic  concrete 
surface. 

A  brick  pavement  12  years  old  on  one  street  covering 
48,000  sq.yd.  and  carrying  10,000  vehicles  per  day  of 
which  about  10  per  cent  are  heavy  loads  is  rapidly 
deteriorating  so  that  even  now  it  is  disagreeably  rough. 
It  will  probably  have  to  be  resurfaced  within  three  or 
four  years.  The  maintenance  per  yard  per  year  before 
that  time  will  probably  not  exceed  the. figure  in  the 
table.  This  pavement  is  now  worn  enough  to  illus- 
trate clearly  a  point  which  is  entirely  disregarded  in  any 
specification  we  have  seen  published.  That  is,  if  the 
brick  are  laid  at  an  angle  of  30  to  45  deg.  to  the  direc- 
tion of  traffic  the  pavement  will  remain  in  a  satisfac- 
tory condition  50  per  cent  longer  than  if  laid  at  right 
angles.  This  is  a  strong  statement.  It  is  theoretically 
correct  that  rolling  contact  between  surfaces  is  lighter 
than  square  moving  contact;  practically  all  high-speed 
gears  are  helical.  As  applied  to  joints  in  a  brick  pave- 
ment, the  same  theory  holds  and  is  supported  by  actual 
practice. 

Concrete — The  oldest  concrete  pavement  is  11  years 
and  has  had  no  more  maintenance  than  some  only  2 
years  old.  The  oldest  concrete  pavement  under  con- 
centrated traffic  carries  3,000  to  5,000  vehicles  per  day 
of  mixed  traffic,  is  9  years  old  and  has  very  light  main- 
tenance. In  fact  the  only  maintenance  required  has 
been  the  repair  of  one  joint  buckled  by  expansion  and 


the  sealing  of  cracks  with  a  fat  mixture  of  asphaltic 
cement  and  hot  sand.  We  do  not  know  how  long  that 
will  last,  but  the  oldest  seal  has  been  in  place  5  years. 

Much  of  the  necessary  maintenance  was  on  50,000 
yd.  laid  in  1920  without  cross-contraction  joints,  in  line 
with  general  practice,  with  the  expectation  of  sealing 
the  cracks  when  they  developed.  We  promptly  discon- 
tinued that  practice  on  account  of  the  psychologic  re- 
action of  property  owners  who  cannot  believe  that  pave- 
ment that  breaks  up  in  a  year  or  two  is  what  they 
should  receive.  From  an  economic  standpoint  alone 
it  is  right  to  repair  the  cracks  as  they  develop,  but 
it  is  discouraging  to  an  owner  to  ask  him  to  build  a 
concrete  pavement  when  he  can  walk  a  block  and  see 
it  broken  at  rather  frequent  intervals  with  ugly,  irreg- 
ular cracks.  That  problem,  like  many  others,  must 
recognize  the  human  element.  Road  engineers  and 
builders  must  adopt  the  business  slogan  "Satisfaction 
Guaranteed"  in  order  to  merit  the  confidence  that  any 
successful  business  must  enjoy.  Much  adverse  criti- 
cism of  concrete  pavement  could  be  avoided  by  making 
the  cracks  straight  when  it  is  built. 

From  our  experience  we  have  no  doubt  that  con- 
crete pavement  can  be  maintained  in  satisfactory  con- 
dition under  any  ordinary  traffic  up  to  1,000  tons  per 
day  per  foot  of  width  used  for  not  to  exceed  $0.0005 
per  yard  per  year  for  at  least  15  years.  We  have  one- 
half  mile  of  concrete  pavement  2  years  old  carrying  an 
almost  solid  string  of  trucks  and  wagons  hauling  sand 
during  the  construction  season  on  which  the  belt-finish 
marks  are  not  yet  worn  off. 

The  type  of  joint  we  are  using  has  not  cost  one  cent 
for  maintenance  and  is  in  just  as  good  condition  for 
traffic  as  when  laid.  It  consists  of  creosoted  wood  blocks 
of  2-in.  commercial  thickness  set  with  the  grain  vertical 
in  the  concrete. 

Bitidithic — The  oldest  Bithulithic  pavement  was  built 
15  years  ago  and  was  replaced  this  year.  It  carried 
about  25,000  tons  per  day  over  an  effective  width  of 
about  35  ft.  for  the  last  few  years  and  was  in  generally 
unsatisfactory  condition  for  the  last  five  years.  Traffic 
followed  one  track  in  each  direction  on  account  of  the 
rough  condition  of  the  surface.  This  track  developed 
a  rut  each  summer  which  was  repaired  by  skin  patch- 
ing at  small  expen.se. 

No  attempt  was  made  to  maintain  the  surface  as 
a  whole  except  in  the  worst  holes,  as  nothing  short  of 
resurfacing  the  whole  street  would  have  been  effective 
during  the  latter  third  of  the  life  of  the  pavement.  It 
was  discovered,  on  removing  the  surface,  that  much 
of  the  pitch  used  in  the  original  mixture  had  settled 
down  onto  the  base.  This  is  an  indication  that  the 
old  Bitulithic  mixture  did  not  carry  sufficient  filler  to 
hold  the  bituminous  cement  properly.  The  character- 
istic failure  of  Bitulithic  surface  as  it  wears  out  is  a 
gathering  of  the  material  into  round  hummocks  which 
produce  accelerated  deterioration  due  to  impact 

A  reasonable  theory  for  this  peculiarity  is  that,  owing 
to  the  lack  of  filler,  the  bitumen  is  not  uniformly  dis- 
tributed throughout  the  mass  and  the  coarser  particles 
in  the  mixture  are  therefore  unevenly  bound  together 
even  in  separate  shovelfuls  as  the  material  is  spread. 
Many  of  the  hummocks,  when  they  first  appear,  are  not 
miich  larger  than  the  space  covered  by  a  shovelful  of 
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material.    If  this  is  true,  the  advocates  of  mixtures  con-  ■ 
taining  50  per  cent  or  more  of  material  retained  on  the 
l-in.  screen,  with  barely  enough  matrix  to  fill  the  voids 
so  that  it  becomes  necessary  to  use  a  squeegee  coat  to 
produce  a  smooth  surface,  are  on  the  wrong  trail. 

Compromise  Asphalt  Mixture — Sheet  asphalt  pave- 
ments with  a  dense  bituminous  matrix  have  demon- 
strated their  wearing  qualities  time  and  again.  They, 
however,  do  not  have  internal  frictional  resistance  in 
extremely  high  temperatures  to  resist  the  shoving 
action  of  modern  traffic  because  there  is  not  enough 
large  material  in  the  mass  to  impede  its  flow.  The  pull 
of  even  a  heavy  passenger  automobile  with  the  wheels 
sliding  in  an  emergency  stop  actually  drags  the  paving 
material  along  if  it  will  flow  at  all.  This  produces  the 
ridges  already  mentioned.  If  the  surfacing  will  not 
flow  some  of  its  is  torn  off,  the  amount  depending,  of 
course,  on  its  resistance  to  abrasion.  An  asphaltic  sur- 
face with  plenty  of  bitumen  to  hold  the  filler  is  not 
easily  carried  away  in  this  manner. 

The  'apparent  solution,  therefore,  is  to  start  with  the 
ordinary  dense  sheet-asphalt  mixture  with  all  the  bitu- 
men which  it  will  carry  and  stiffen  it  by  adding  a 
small  percentage  of  material  retained  in  a  4-in.  screen, 
(15  to  25  per  cent).  By  using  asphalt  of  low  pene- 
tration (40  to  45  in  this  climate)  to  add  to  internal 
resistance,  enough  may  be  used  so  that  the  surface 
will  acquire  a  shiny  appearance  under  heavy  traffic. 
This  prevents  the  carrying  away  of  particles  by  abra- 
sion even  though  they  become  dislodged.  If  this  prac- 
tice is  correct  the  best  specification  is  a  compromise 
between  the  ordinary  sheet-asphalt  and  asphaltic-con- 
crete  specifications.  We  are  so  thoroughly  convinced 
that  this  reasoning  is  correct  that  we  paved  some  of 
our  heaviest-traffic  streets  in  this  way  in  1919  and  are 
continuing  to  do  so  in  such  locations.  While  of  course 
it  is  early  yet  to  reach  any  real  conclusion,  there  is  no 
indication  of  either  cracking  or  rolling  even  under  the 
heavy  traffic  along  a  large  ice  and  cold  storage  plant. 

Inasmuch  as  there  is  no  general  backing  for  the  addi- 
tion of  large  amounts  of  coarse  material  in  a  sheet- 
asphalt  mixture  we  are  discouraging  its  use.  Asphaltic 
concrete  is,  so  far,  a  more  or  less  general  term  which 
applies  to  almost  any  mixture  of  aggregate  with 
asphaltic  cement  which  is  heated  and  mixed  hot  in  a 
mechanical  mixer  and  spread  on  the  street  and  rolled 
in  place  while  hot.  There  is,  therefore,  plenty  of 
precedent  under  that  title  to  vary  the  mixture  to  suit 
varying  conditions. 

Asphaltic  Macadam — The  asphaltic-macadam  pave- 
ment was  nearly  all  constructed  in  1913  by  the  pene- 
tration method  and  hand-pouring.  While  the  main- 
tenance cost  has  been  only  $0,001  per  yard  per  year 
this  amount  has  been  insufficient  to  keep  the  pavement 
in  proper  condition.  One  street  carrying  about  1,200 
vehicles  per  day  is  so  worn  down  that  it  would  be 
possible  to  put  a  2-in.  top  over  it  without  disturbing 
the  gutters.  This  means  that  in  not  over  5  years 
more  the  surface  will  disintegrate  beyond  any  hope  of 
maintenance.  The  obvious  thing  to  do  would  be  to 
cover  the  whole  street  with  either  an  asphaltic-concrete 
surface  or  w  ith  a  2-in.  surface  of  plant-mixed  macadam, 
or  a  plant  mixture  of  hard  limestone,  from  ']  in.  down. 


with  all  the  dust  retained  and  all  the  96  penetration 
asphalt  it  will  cari-y,  spread  and  rolled  while  hot  and 
covered  with  a  squeegee  coat  of  asphalt  and  hot  sand. 
The  latter  surface  would  not  cost  over  $1.25  per  square 
yard,  including  all  necessary  plugging  of  holes. 

In  another  neighborhood  the  same  kind  of  pavement, 
which  has  deteriorated  more  from  weathering  than 
traffic,  could  have  its  useful  life  doubled  simply  by 
giving  it  a  squeegee  coat  of  asphalt  and  rolling  in  hot 
sand.  This  should  not  cost  over  $0.25  per  yard.  It 
seems  scarcely  just  to  do  this  work  at  the  expense  of 
the  city  when  the  property  owners  asked  for  and  paid 
for  a  cheap  surface  which  was  known  to  be  inferior 
when  it  was  constructed.  On  account  of  these  mainte- 
nance difficulties  we  are  discouraging  the  construction  of 
this  type  of  pavement. 

We  are,  however,  encouraging  the  use  of  a  plant- 
mixed  macadam  surface  over  some  of  the  old  water- 
bound,  oil-treated  park  drives.  This  is  being  made 
by  heating  a  good  quality  of  limestone,  all  passing  a 
l-in.  screen  and  with  all  the  dust  retained.  It  is  mixed 
with  sufficient  asphalt  of  96  penetration  to  make  a 
rather  sloppy  mass  while  hot.  The  mixture  has  about 
the  analysis  shown  in  the  following  table. 
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10  to  15 
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15  to  20 
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7  to  10 

Passing  0.0058 

lOto  15 

After  being  rolled  a  squeegee  coat  of  asphalt,  (96 
penetration)  is  placed  over  the  surface  requiring  about 
6  lb.  per  square  yard.  This  is  covered  with  hot  sand 
and  thoroughly  rolled.  The  surface  thus  produced  is 
much  superior  to  penetration  macadam  and  costs  only 
a  little  more. 


Standard  Highway  Grade  Crossing 
Ohio  State  Roads 

A  SOLID  timber  flooring  the  full  length  of  the  cross- 
ties  and  covered  with  a  tar  and  grit  mat  1  in. 
thick  has  met  favor  with  railway  officials  in  Ohio.  The 
drawing  shows  this  crossing  as  designed  by  the  engi- 
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PLAXK  GRADE  CROSSING  OHIO  STATE  ROADS 

neers  of  the  Ohio  State  Highway  Department.  As 
indicated  the  2-in.  planks  are  set  on  edge  and  firmly 
spiked  together  and  are  fastened  down  by  means  of 
eight  lug-screws  to  each  tie.  E.  C.  Blosser,  Columbus, 
Ohio,  is  state  highway  engineer. 
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Recent  Railway  Developments  in 
Eastern  Africa 

Nile  and  Lakes  Linked  with  East  Coast — Labor 

Gangs  of  1,000  Natives  on  200-Mile 

Line — Zambesi  Ry.  Opened 

TWO  important  railway  advances  for  opening  up 
rich  districts  in  the  interior  of  Africa  are  the 
Uasin-Gishu  Ry.,  a  205-mile  extension  of  the  Uganda 
Ry.,  and  the  175-mile  Trans-Zambesi  Ry.,  linking  an 
interior  line  with  the  coast.  Of  these  railways,  showi 
in  Fig.  1,  the  former  is  under  construction  and  th^' 
latter  was  completed  recently.  Further,  the  former 
requires  heavy  construction  work  while  the  latter  is 
in  relatively  easy  country. 

Uganda  Ry — Railway  development  in  East  Africa 
involves  heavj'  grades,  curvature  and  earthwork  in 
order  to  overcome  the  sharp  rises  or  terraces  which 
step  up  from  the  coast  and  the  deep  clefts  or  inland 
valleys  caused  by  the  subsidence  of  the  earth's  crust 
as  a  result  of  volcanic  activities.    Notable  among  these 
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1-lG.  1.     R.VILWAYS  IN  K-VST  .VFRIC.V 

.4.  Uganda  Ry. ;  B.  Uasin-Glshu  R.v. ;  C.  Busoga  K.v.  :  D. 
East  Africa  Ry. :  E,  Central  -Vtrica. :  F.  Trans-Zambesia 
Ry. ;   G,  Beira  Ry. 

clefts  is  the  Great  Rift,  which  runs  from  Lake  Nyasa 
through  Lake  Tanganyika  northeast  of  the  Gulf  of 
Aden  and  through  the  Red  Sea  into  the  Jordan  Valley. 
This  rift,  30  to  50  miles  wide,  is  bounded  by  lofty  pre- 
cipitous escarpments.  At  its  southern  end,  the  floor  is 
2,500  ft.  above  sea  level,  rising  to  6,300  ft.  at  Naivasha 
(just  south  of  Nakuru,  Fig.  2)  and  then  dropping 
gradually  to  the  north. 

The  Uganda  Ry.  starting  from  the  port  of  Mombasa 
rises  steadily  until  it  reaches  the  Kikuyu  Escarpment 
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station,  346  miles,  on  the  eastern  wall  of  the  Rift,  at 
El.  7.400  ft.  Thence  it  drops  down  the  steep  slopes  to 
Naivasha,  El.  6,011  ft.,  at  391  miles,  and  follows  the 
bottom  of  the  valley  to  Nakuru.  whence  it  climbs  the 
western  wall  to  Mau  Summit,  484  miles,  at  El.  8,350 
ft.  Then  the  line  falls  to  El.  3,720  at  Kisumu  (Port 
Florence),  584  miles  from  Mombasa  on  a  shallow  back- 
\vater  of  the  Victoria  Nyanza,  known  as  Kavorondo 
Gulf.  Since  Mombasa  is  not  well  situated  for  shipping 
.ccommodation  its  real  port  is  at  Kilindini,  a  little 
distance  to  the  south.  A  $5,000,000  contract  has 
1  een  let  to  Pauling  &  Co.,  London,  for  deep-water  piers 
at  this  latter  place. 

The  railway  was  commenced  in  1896  and  completed  in 
1903.  the  work  being  done  by  Indian  coolies  under  a 
government  commission.  It  is  a  meter-gage  line  with 
ruling  grade  of  2  per  cent,  uncompensated,  and  was  so 
located  as  to  require  a  minimum  of  earthwork.  Its 
curvature  and  rise  and  fall  are  very  considerable.  Steel 
viaducts  across  the  gorges  are  numerous  and  were  built 
by  an  American  company  (see  Engineering  News, 
March  14,  1904,  p.  345).  The  track  is  laid  with  50-lb. 
flange  rails  on  75-lb.  steel  ties  spaced  2,112  per  mile. 
Up  to  1904  the  construction  cost  was  $26,585,000,  or 
$45,525,  per  mile,  but  in  1910  the  capital  expenditure 
had  increased  to  $48,265  per  mile.  These  figures  arc 
based  on  the  former  normal  rate  of  exchange. 

Communication  between  the  railway  and  the  Uganda 
Protectorate  is  by  steamea-s  on  the  lake  (El.  3.720) 
but  the  railway  owns  two  isolated  lines  in  Uganda: 
(1)  Busoga  Ry.,  60  miles  down  the  Victoria  Nile  from 
.Jinja  (El.  3.750)  to  Namasagali  (El.  3,600),  passing  a 
section  of  the  river  which  has  rapids  preventing  navi- 
gation; (2)  a  10-mile  line  from  Kampala  (El.  3,800) 
down  to  Port  Bell,  at  the  heuid  of  an  inlet  on  the  lake. 
In  addition  to  this  east  coast  route  there  is  a  route 
from  Cairo  to  the  Victoria  Nyanza  by  rail  and  steamer, 
except  for  a  distance  of  about  100  miles.  On  this 
stretch  there  is  a  cleared  track  which  can  be  traversed 
by  small  motor  vehicles,  rest  houses  being  provided  at 
intervals. 

Uasin-GisliN  Railway — With  the  growing  importance 
of  the  Uganda  exports  due  to  native  developments  and 
the  settlement  by  Europeans  of  the  highland  country 
to  the  north  of  the  railway,  it  became  desirable  to 
extend  the  Uganda  line  across  the  Uasin-Gishu  plateau 
(Fig.  2.)  Of  two  routes  from  Mau  Summit  and  from 
Nakuru  the  latter  was  adopted  although  it  involves  a 
second  climb  out  of  the  Rift  valley.  The  ruling  grade 
of  the  extension  is  1.5  per  cent,  compensated  for  cur- 
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vature,  and  the  existing  line  from  Nakuru  to  Mau  would 
have  had  to  be  rebuilt  to  reduce  its  grades  to  this  limit. 

Beginning  at  Nakuru,  448  miles  from  Mombasa  and 
at  El.  6,070,  the  new  line  runs  northwest,  reaching  El. 
6,800  ft.  at  40  miles  and  then  beginning  a  heavy  climb 
to  the  plateau  elevation  of  8,520  ft.  at  76  miles.  Tlie 
summit  is  near  Narasha,  El.  9,300  ft.  Thence  the 
line  crosses  the  plateau  to  Eldoret,  1221  miles,  El.  6,860 
ft.,  and  then  bears  west  to  Turbo,  on  the  Nzoia  Ri  or, 
at  El.  5,800,  beyond  which  the  country  rises  gradually 
to  the  foothills  of  Mount  Elgon.  From  Turbo  the  line 
will  turn  southwest  down  the  river  to  a  terminal  at 
Mumias,  205  miles  and  El.  4,270.  The  whole  plateau 
north  of  Eldoret  is  settled  and  in  the  Trans-Nzoia 
district  several  thousand  square  miles  have  been  allotted 
under  the  British  government's  project  providing  settle- 
ments for  the  soldiers  of  the  World  War. 

Earthwork  on  the  new  i-ailway  is  very  heavy  and  the 
curvature  is  considerable,  with  sharpest  curves  of  10 
deg.  As  the  rivers  are  small,  no  long  spans  will  be 
required,    but   numerous   deep   gorges   will    be    crossed 
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month's  work  and  when  this  is  completed  the  gang  will 
be  shifted  to  another  section.  The  contractors  are 
Griffiths  &  Co.,  London,  England,  with  local  head- 
quarters at  Nairobi,  on  the  Uganda  Ry.  Robert  J. 
Halliday  is  chief  engineer  for  this  company. 

Trans-Zawbesia  Ry — This  new  175-mile  railway 
completes  a  350-mile  rail  route  south  from  the  rich 
highlands  near  Lake  Nyasa  to  ihe  seaport  of  Beira 
(see  Fig  3).  Its  construction  was  necessitated  by  a 
great  change  in  the  Zambesi  River.  Originally  this 
river  was  navigable  for  ocean  steamers  for  about  100 
miles  to  Chindio  at  the  mouth  of  the  Shire  River, 
from,  which  point  the  Centi-al  Africa  Ry.  (61  miles) 
and  the  Shire  Highlands  Ry.  (114  miles)  form  a  con- 
tinuous line  of  175  miles  north  to  Blantyre.  In  recent 
years,  however,  the  Sliire  River  ceased  to  be  the  main 
outlet  of  Lake  Nyasa  with  the  result  that  the  level  of 
the  Zambesi  fell  to  such  an  extent  that  the  river  is 
now  navigable  only  by  vessels  of  5  to  6  ft.-draft. 

To  overcome  this  difficulty  it  was  decided  to  get  rail 
access  to  the  seaport  of  Beira,  the  line  being  a  British 
enterprise  but  crossing  Portuguese  territory.  The 
Trans-Zambesia  Ry.  leaves  the  Beira  &  Mashonaland 
Ry.  (running  west  to  Salisbury)  about  20  miles  from 
the  port  and  runs  practically  northward  to  a  point 
opposite  Chindio,  where  a  2}-mile  ferry  is  in  operation. 
Later  the  line  will  be  extended  a  few  miles  up  the 
south  bank  to  Mutarara,  where  a  bridge  will  be  built. 
The  line  is  mainly  in  highly  rolling  forested  country 
and  reaches  a  summit  elevation  of  about  1,000  ft.  at 
Mile  111,  whence  it  drops  by  easy  grades  to  70  ft.  at 
the  bridge  over  the  Zangue  River.  This  is  the  only 
large  structure  and  consists  of  five  90-ft.  spans.  Track 
is  laid  with  60-lb.  rails  and  all  the  lines  are  on  the 
South  African  gage  of  3  J  ft. 

A  270-mile  extension  is  proposed  westward  along  the 
Zambesi  to  the  coal  fields  of  the  Tete  district.  Mean- 
while contracts  have  been  placed  for  a  125-mile  exten- 
sion of  the  Shire  Highlands  Ry.  north  from  Luchenza 
to  Pagonas  to  connect  with  steamer  service  on  Lake 
Nyasa,  which  is  360  miles  long.  Work  on  the  Trans- 
Zambesia  Ry.  was  commenced  in  September,  1920,  and 
completed  in  May,  1922,  at  a  cost  of  about  $4,000,000. 
Sir  Douglas  Fox  &  Co.  and  Sir  Charles  Metcalfe  were 
the  consulting  engineers,  and  Pauling  &  Co.,  London, 
England,  were  the  contractors. 


FIG.  3.     TK.\NS-ZAMBESI.\  R.\IL\V.\Y   .\NU  CONNECTIONS 

by  steel  viaducts,  the  longest  of  which  are  as  follows: 
Sabatia  viaduct,  880  ft.  with  29  spans  of  40  and  20  ft., 
Nabkoi  viaduct,  640  ft.,  and  Sameta  viaduct,  450  ft. 
The  line  is  of  meter  gage  with  50-lb.  rails  on  steel 
ties  of  peapod  shape. 

Unskilled  labor  is  plentiful,  but  inefficient.  Never- 
theless, it  is  not  intended  to  use  excavating  machinery 
to  any  gi-eat  extent.  Skilled  labor  could  be  obtained 
from  India,  but  owing  to  the  prejudice  against  Asiatics 
it  is  probable  that  such  labor  will  be  imported  from 
the  south  or  west  of  Africa.  Since  small  contractors 
of  a  type  common  in  South  Africa  are  not  found  in  this 
section,  the  work  will  be  carried  on  by  labor  gangs  of 
about  1,000  men,  each  with  its  complement  of  engineers, 
skilled  workmen  and  medical  staff.  To  each  gang  will 
be  assigned  a  length  of  line  sufficient  for  about  two 


11,017  Miles  of  Federal-Aid  Roads  Built 

The  U.  S.  Bureau  of  Public  Roads  reports  that  on 
March  31  there  had  been  completed  (since  1916)  11,017 
miles  of  federal-aid  road  and  gives  the  mileage  of  each 
type  and  the  average  cost  per  mile.  The  figures  are 
based  on  a  large  volume  of  work  and  are  the  most 
recent  and  reliable  figures  giving  average  costs  for  the 
whole  of  the  United  States.  The  figures  cover  the 
entire  cost  of  construction  excluding  large  bridges  and 
in  a  few  cases  the  cost  of  engineering  is  not  included. 

Tj-pe  Cost  Pfr  Mile     Miles  Constructctl 

Graded  anil  Jraincd $9,200  1.752 

.Sand-clav 6.850  1,338 

Gravel 1.230  4,389 

Water-hound  macadam 14.000  294 

Bituminous  macadam 25.720  382 

Hituminoas  concrete. .  .  43,500  511 

Concrete 36.600  2,104 

lirick.. 46.875  224 

These  figures  are  based  on  the  entire  period  of  oper- 
ation of  federal  aid  but  the  major  portion  of  the  work 
has  been   done  since   1918. 
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An  Unusual  Flood  of  Eighty 
Years  Ago 

Local  Scientists  Furnish  Data  for  Computing 

Discharges  Amounting  to  1,000 

Sec.-Ft.  per  Square  Mile 

By  Ivan  E.  Houk 

FormcTiv  Assistant  Enfrineer,   Miami   Const  rvanry   District. 
now  City  Engineer,  Dayton,  Oliio 

DURING  a  recent  study  of  rainfall  and  run-off  for 
the  Morgan  Engineering  Co.,  the  writer  had  occa- 
sion to  investigate  the  records  of  one  of  the  most 
unusual  floods  ever  recorded  anywhere  in  the  United 
States;  the  flood  of  Aug.  5,  1843,  in  Delaware  Co.,  Penn- 
sylvania, southwest  of  Philadelphia.  Records  of  the 
heaviest  precipitation  during  this  storm  have  been  given 
in  various  books  and  papers  on  meteorology,  hydrology 
and  related  subjects;  but,  so  far  as  is  known,  no  account 
of  the  storm,  or  of  the  flood  it  caused,  has  ever  been 
printed  in  any  very  accessible  publication. 

The  more  unusual  conditions  connected  with  this 
remarkable  phenomenon  may  be  summarized  as  follows : 

1.  The  most  intense  rainfall  amounted  to  about  16  in. 
in  three  hours. 

2.  An  average  precipitation  of  as  much  as  10  in.  in 
three  hours  must  have  fallen  on  an  area  of  from  50  to 
75  sq.  miles. 

3.  Flood  stages  in  Chester,  Ridley,  Crum  and  Darby 
Creeks  were  higher  than  during  any  other  flood  recorded 
in  the  last  175  years,  in  one  instance  being  as  much  as 
8  ft.  higher. 

4.  A  maximum  rate  of  run-off  of  about  1,000  sec-ft. 
per  square  mile  occurred  from  an  area  of  about  62  sq. 
miles  in  the  Chester  Creek  Valley. 

5.  Maximum  rates  of  run-off  nearly  as  great  occurred 
from  somewhat  smaller  areas  in  the  Ridley,  Crum  and 
Darby  Creek  valleys. 

6.  Tornados  occurred  in  different  parts  of  the  county. 

Immediately  after  the  flood,  fh"  Delaware  County 
Institute  of  Science,  Media,  Pa.,  appointed  a  committee 
of  three,  of  which  Dr.  George  Smith  was  chairman  to 
investigate  and  collect  information  regarding  this 
unsual  phenomenon.  Their  report,  consisting  of  52 
closely-printed  octavo  pages,  was  published  in  pamphlet 
form.  The  original  edition  becoming  exhausted  a  few 
years  ago,  the  report  was  reprinted  by  the  Institute  in 
their  proceedings  of  October,  1910  and  Januai-y,  1911. 
The  latter  edition,  supplemented  by  personal  field  inves- 
tigations, furnishes  the  basis  for  the  following  discus- 
sion. 

Apparently,  this  was  one  of  the  most  unusual  thunder- 
storms ever  known.  In  fact,  the  descriptions  of  the  local 
observers,  recorded  by  the  committee,  lead  one  to  believe 
that  it  was  the  result  of  two  or  more  separate  storms 
moving  in  different  directions  until  they  finally  came 
together.  That  such  was  the  case  is  also  indicated  by 
the  tornados  which  occurred  in  different  places  and  by 
the  general  wind  movements  during  the  intervals  in 
which  the  heavy  rain  fell.  Thunder  and  lightning  were 
said  to  have  been  almost  incessant. 

The  heavy  rain  lasted  about  3  hours,  beginning  between 
2  and  3  p.m.  in  the  different  part  of  the  county  and  end- 
ing between  5  and  6  p.m.  It  was  preceded  by  a  com- 
paratively light  general  precipitation  which  began  about 
7  a.m.  and  which  amounted  to  only  0.5  or  0.75  in.    Dur- 


ing the  period  from  2  to  G  p.m.  the  rain  seemed  to  fall 
in  continuous  showers  of  varying  intensity,  some  of  the 
showers  being  so  intense  that  objects  only  a  few  yards 
away  could  not  be  seen.  The  most  intense  showers 
seemed  to  occur  at  different  times  in  different  places, 
the  general  movement  being  nearly  parallel  to  the 
stream  channls  and  from  source  to  mouth,  thus  in- 
tensifying the  run-off. 

The  unusually  heavy  rain  fell  mostly  in  Delaware  Co., 
between  Cobb's  Creek  on  the  east  and  Brandywine  Creek 
on  the  west,  thus  including  the  territory  drained  by 
Darby,  Crum,  Ridley  and  Chester  Creeks.  While  the 
storm  extended  short  distances  into  Chester  and  Mont- 
gomery Counties  and  into  the  State  of  Delaware,  the 
whole  area  which  was  inundated  did  not  exceed  in  size 
the  county  of  Delaware,  about  185  sq.  miles.  The  pre- 
cipitation was  not  unusually  heavy  along  the  Delaware 
River. 

In  Newtown  Twp.  the  heavy  rain  fell  between  2  and  5 
p.m.  amounting  to  from  11  to  13  in.  At  Newtown  Square, 
immediately  before  5  p.m.,  5.5  in.  fell  in  40  min.  At 
Concord,  Concord  Twp.,  where  the  heaviest  precipitation 
occurred,  about  16  in.  fell  in  the  3  hours  beginning  at 
2:45  p.m.  At  Brandywine  Hundred,  Del.,  about  10  in. 
fell  in  2  hours. 

Unfortunately  the  above  noted  depths  of  rainfall  were 
not  measured  in  rain  gages,  no  stations  being  main- 
tained in  those  localities  at  that  time.  Consequently 
they  are  somewhat  open  to  question.  That  the  rainfall 
was  very  great,  however,  is  indicated  by  the  disastrous 
floods  that  occurred.  In  and  near  Philadelphia  no 
serious  flooding  resulted  although  the  rainfall, 
accurately  measured  in  rain  gages  by  trained  observers, 
amounted  to  from  2  to  5.8  in.  At  Haverford  School, 
Haverford  Twp.,  a  few  miles  northwest  of  Philadelphia, 
where  the  flooding  was  not  at  all  abnormal,  a  depth  of 
5.82  in.  was  measured  in  a  rain  gage  kept  by  that  insti- 
tution. A  careful  study  of  the  descriptions  given  by  the 
committee  indicates  that  as  much  as  10  in.  in  3  hours 
must  have  fallen  over  an  area  of  from  50  to  75  sq.  miles 

The  accounts  of  the  floods  in  Chester,  Ridley,  Crum 
and  Darby  Creeks,  and  of  the  damages  they  caused,  are 
about  what  one  would  expect  after  reading  the  descrip- 
tions of  the  storm.  Maximum  stages  for  a  period  of 
about  175  years  occurred  in  many  places,  the  heights  at 
some  sections  being  as  much  as  7  or  8  ft.  higher  than 
ever  before  known  or  than  has  occurred  since.  Condi- 
tions were  worst  in  the  lower  part  of  the  Chester  Creek 
valley.  One  noteworthy  circumstance  connected  with 
the  flood  was  the  almost  instantaneous  rise  of  from  5 
to  10  ft.  which  occurred  in  several  places.  This  took 
place  after  the  creeks  had  overflowed  their  natural 
banks,  so  that  the  amount  of  water  required  to  cause 
such  a  rise  was  unusually  great. 

Nineteen  lives  were  lost ;  30  dwelling  houses,  8  fac- 
tories, 7  mills  and  20  other  buildings  were  washed  away; 
53  mill  dams  were  either  entirely  swept  away  or  very 
seriously  damaged,  and  32  county  bridges  were  either 
entirely  destroyed  or  very  seriously  damaged.  The  total 
property  loss  was  estimated  at  ,$238,000.  Of  course,  the 
damage  would  have  been  much  greater  if  the  valleys 
had  been  more  thickly  populated.  The  towns  and 
villages  are  all  located  above  the  flood  plains. 

The  writer  calculated  the  maximum  rates  of  discharge 
for  the  locations  where  cross-sectional  data  had  been 
secured  by  the  committee.  Velocities  were  estimated 
after  a  personal  field  inspection  of  the  locations  and  a 
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stuoy  of  the  ehannel  slopes.  Drainage  areas  were  meas- 
ured on  the  U.  S  Geological  Survey  topographic  quad- 
rangles.    The  results  of  the  calculation  are  as  follows: 


Stream 
Chretor  Creek 
Hiilley  Tree'.; ,  , 
Crum  Creek . . 
Darby  Creek . . 


,,     .  Kate  of  Kun-off  in 

Draumge  Area  Sec.-Ft.  per  In.  per 

in.  Sq.Mi.  Sq.  Mi.  Hour 

'i2  1,000  1.55 

20  750  I    16 

22  410  0  64 

■•8  580  0.90 


While  the  above  values  are  somewhat  uncertain,  it  does 
not  seem  likely  that  they  are  as  much  as  50  per  cent  in 
error.  It  is  believed  that  such  errors  as  do  exist  are 
negative  rather  than  positive;  that  is,  that  the  values 
given  are  too  small  rather  than  too  large.  It  is  to  be 
regreted  that  the  run-off  rates  cannot  be  determined 
more  accurately;  but.  considering  the  unusual  magni- 
tude of  the  floods,  it  is  believed  that  the  above  data  are 
worthy  of  presentation. 

The  work  of  the  committee  in  measuring  and  record- 
ing flood  heights,  areas  of  cross-sections,  head  at 
bridges  and  other  hydraulic  conditions,  cannot  be  too 
highly  praised.  While  their  methods  were  somewhat 
crude  in  comparison  with  present  day  surveys,  and  their 
deductions  not  always  warranted,  the  thoroughness  and 
care  with  which  their  work  was  done  indicates  that  their 
data  are  not  greatly  in  error. 


English  Now  Firmly  Established 
in  Engineering  Courses 

Survey  Shows  Variety  of  Courses  in  Composition, 

Literature  and  Technical  Writing — 

Recognized  as  Fundamental 

By  C.  W.  Park 

Professor   of  Englisli,   College   of   Engineering  and   Commerce. 
University  of  Cincinnati 

IT  IS  not  many  years  since  there  was  considerable 
discussion  of  the  question,  "Is  English  a  fundamental 
subject  for  engineers?"  The  negative  opinion  wa.'^ 
represented  not  so  much  by  outspoken  denial  as  by 
neglect  either  to  make  English  a  required  subject,  or 
to  insure  its  effectiveness  where  it  was  required. 
Hence,  the  aim  of  those  who  advocated  English  for 
engineers  was  primarily  to  secure  for  it  a  larger  pro- 
portion of  time  and  a  stronger  administrative  emphasis. 

Whenever  the  question  was  fully  discussed,  there  wa.< 
substantial  agreement  as  to  the  benefits  which  might  be 
obtained  from  the  study  of  English.  These  included: 
(1)  A  knowledge  of  correct  form,  in  grammar,  spelling, 
and  the  mechanics  of  expression — matters  which,  unfor- 
tunately, the  majority  of  the  preparatory  schools  have 
never  adequately  covered.  (2)  Training  in  thinking, 
through  drill  in  logical  definition  and  analysis.  (3) 
Skill  in  the  use  of  language  as  a  tool,  through  the  writ- 
ing of  notes,  papers,  magazine  articles,  and  business 
letters,  and  the  written  or  oral  presentation  of  tech- 
nical discussions:  (4)  A  background  of  literary  knowl- 
edge and  appreciation,  which  would  furnish  not  only 
private  enjoyment  but  also  a  link  between  the  profes- 
sional and  human  interests  of  the  engineer. 

The  achievement  of  these  four  objectives,  or  any  of 
them  must  depend  in  large  measure  upon  the  total 
time  given  to  the  study  of  English.  It  is  true  that  more 
rigid  entrance  requirements  might  enable  the  student  ■; 
in  some  colleges  to  start  farther  along,  and  that  more 
efficient  methods  of  instruction  might  enable  them  to 
make  more  rapid  progress  than  in  the  average  engi- 


neei-ing  school.  Assuming  entrance  requirements  and 
teaching  eflSciency  to  be  approximately  uniform  for  the 
various  colleges,  however,  a  valid  common  denominator 
for  comparison  would  be  the  proportion  of  time  given 
to  English  of  all  credit  hours  required  for  a  degree. 

Minimum  Freshman  English — As  a  typical  case, 
assume  a  four-year  course  averaging  18  credits  per 
semester  and  requiring  total  of  144  credit  hours  for 
the  bachelor's  degree.  If  English  is  required  three 
hours  a  week  for  one  year,  or  6  credit  hours,  the  pro- 
portion of  the  total  time  would  be  approximately  4.2 
per  cent.  This  appears  to  be  the  minimum  allowance 
for  the  standard  freshman  course  in  English  composi- 
tion, which  is  given  in  all  departments  of  practically 
every  American  college.  Since  this  standard  course 
rarely  includes  more  than  objects  one  and  two,  it  is 
evident  that  a  larger  proportion  of  time  is  needed  if 
any  provision  is  to  be  made  either  for  the  technical 
applications  of  English  or  for  the  study  of  literature. 

On  the  basis  of  the  foregoing  estimate,  the  status 
of  Engineering  in  G5  engineering  colleges  in  the  United 
States  is  encouraging.  Of  this  number,  as  shown  by  a 
survey  recently  made,  47,  or  72  per  cent,  allot  more 
than  one  year,  and  more  than  4.2  per  cent  of  the  total 
time  to  English,  and  require  instruction  in  either  litera- 
ture (31)  or  techincal  composition  (30)  or  both  (13). 
In  addition  to  the.se  studies,  public  speaking  is  re- 
ouired  in  eight  colleges.  The  average  proportion  of 
total  time  for  English  in  the  group  is  5.8  per  cent. 

The  figures  given  above  refer  only  to  studies  required 
for  the  technical  degree.  Nineteen  colleges  offer  elec- 
tives  which  may  include  courses  in  English,  and  at 
least  nine  of  these  specify  courses  which  are  designed  to 
appeal  particularly  to  engineering  students.  Since  the 
results  obtained  by  elective  courses  vary  from  year  to 
year  and  from  school  to  school,  a  truer  picture  of  condi- 
tions is  gained  from  statistics  on  the  required  courses. 

Although  there  is  still  room  for  improvement,  par- 
ticularly in  the  addition  of  courses  dealing  with  general 
literature  and  with  the  applications  of  English  to  tech- 
nical writing,  the  situation  is  more  favorable  than  it 
has  ever  been.  Many  colleges  have  recently  added 
courses  in  English  for  engineering  students,  and  have 
identified  the  instruction  in  this  subject  more  closely 
with  the  technical  studies.  From  the  lists  of  require- 
ments for  engineering  degrees,  it  would  appear  that 
English  is  now  very  generally  recognized  as  a  funda- 
mental subject.  The  present  task  of  the  teacher  of 
English  is  not  so  much  to  propagandize  as  to  make 
the  most  of  the  opportunity  placed  before  him. 


Rock-Fill  Causeway  at  Singapore 

To  extend  railway  service  into  the  city  of  Singapore 
and  eliminate  the  present  ferry  service  between  the 
island  and  the  mainland  a  rock-fill  causeway  across  the 
Singapore  Strait  is  being  built  by  the  Federated  Malay 
States  Rys.  This  embankment  will  be  about  3.480 
ft.  long,  in  water  about  47  ft.  deep  at  low  tide.  It  is 
of  granite  rubble  construction  with  a  top  width  of  60 
ft.  for  a  double-track  railway  and  a  26}-ft.  roadway, 
the  latter  having  a  concrete  parapet  wall  on  the  outer 
side  and  a  fence  separating  it  from  the  railway.  An 
opening  for  small  ci-aft  will  be  left  and  as  the  water 
may  be  at  different  levels  on  opposite  sides  of  the  cause- 
way there  will  be  a  lock  170x.32  ft.,  with  10  ft.  of  water 
on  the  sills. 
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Cement  Prices  Not  Unduly  High 

Analysis  of  Prices  and  Costs  Based  on  Earnings, 

Elements  of  Cost,  and  Comparison  with 

Other  Building  Materials 

By  Lowell  R.  Burch 

Assistant  to  the  President.  Atlas  Portland  Cement  Co.,  New  York 

THE  is.<5ue  of  Engineering  News-Record  for  June  1 
contained  an  editorial  in  which  appeared  the  follow- 
ing statement:  "Brushing  aside  all  generalities,  what 
the  cement  consumer  wants  to  know  is  whether  he  is 
paying  more  for  cement  than  he  ought  to."  Undoubt- 
edly, the  consumer  should  have  authentic  information 
on  this  point.  We  believe  the  actual  facts  as  to  the 
cost  of  manufacturing  and  the  selling  price  of  cement 
are  of  public  importance.  It  is  held  by  many  that  the 
suspicion  that  building  costs  are  excessively  high  is 
preventing  necessary  construction  and  having  a  con- 
sequent effect  on  the  prosperity  of  the  country.     Any 
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FIG.  1— RETURN  ON  INVESTMENT  OF  19  COMPANIES 

Average  percentage  earned  on  invested  capital  by  19  compa- 
panies  in  nortlieastern  states,  based  on  income-tax  returns. 

light,  therefore,  that  can  be  thrown  on  the  subject 
should  be  of  value. 

It  has  always  been  difficult  to  collect  figures  and  data 
concerning  costs  of  building  materials  in  general,  but 
by  delving  into  the  publications  of  various  government 
departments,  culling  over  the  reports  made  by  the 
cement  companies  themselves  during  the  several  inves- 
tigations of  their  industry,  we  have  developed  what  we 
believe  to  be  an  accurate  statement  as  to  portland 
cement.  In  instances  where  sufficient  data  were  not  avail- 
able from  the  above-mentioned  sources,  we  have  made 
use  of  the  records  of  an  individual  cement  company. 
The  writer  of  this  article  being  connected  with  the 
Atlas  Portland  Cement  Co.,  that  concern  has  been  used. 

The  value  of  any  figures,  or  statements  derived  from 
them,  must  depend  upon  the  accuracy  of  such  figures. 
For  this  reason  the  information  collected  here  is 
believed  to  be  especially  valuable,  because  its  accuracy 
is  beyond  question. 

There  are  three  natural  approaches  to  this  subject: 
One  is  to  take  earnings  on  investment  as  reported  to  the 
government  for  income-tax  payments.  The  second  is  to 
build  up  the  cost  of  actual  operation;  that  is,  show  how 
much  is  secured  from  the  sale  of  a  barrel  of  cement  and 
how  that  money  is  divided  up.  The  third  is,  by  com- 
parison of  cement  with  other  products,  such  as  its 
relationship  to  other  materials  in  the  "price  curve."  In 
order  to  make  our  survey  complete,  we  shall  utilize  all 
three  of  these  methods. 


FIG.   2— RETURN  ON  INVESTMENT  CF  4  COMPANIES 

Individual   earnings  of  two  most  profitable   companies  and 
losses  of  two  heaviest  losers. 


Earnings  on  Investment — Fig.  1  shows  the  average 
percentage  earned  on  invested  capital  by  nineteen 
cement  companies  operating  in  the  northeastern  states 
from  1913  to  1921  inclusive.  This  is  based  upon  re- 
ported income-tax  returns  of  the  respective  companies. 
It  will  be  seen  that  in  the  best  year,  1919,  the  earnings 
were  6.7  per  cent  before  dividends  on  stock  had  been 
paid;  and  it  would  be  well  to  note  particularly  figures 
for  1920,  because  the  4  per  cent  shown  there  certainly 
indicates  that  the  so-called  profiteering  of  that  year 
found  no  reflection   in  the  cement  companies'   income. 

Possibly,  the  chart  will  bring  forth  the  comment  that 
the  total  earnings  are  low,  because  a  few  companies 
show  big  losses,  probably  due  to  bad  management,  but 
that  some  companies  must  have  made  enormous  profits. 
It  is  true,  of  course,  that  some  companies  made  more 
money,  much  more  in  fact,  than  the  averages  shown  on 
this  chart,  while  some  other  companies  showed  substan- 
tial losses.  Lest  this  impair  the  real  value  of  the  chart, 
another  chart.  Fig.  2,  has  been  prepared  showing  the 
individual  earnings  of  the  two  best  money-makers  and 
the  losses  of  the  two  "worst"  losers.  The  tvvo  com- 
panies showing  the  best  earnings  average  only  13  per- 
cent over  the  entire  period  under  consideration.  The 
best  year  for  any  individual  company  was  in  1913  when 
company  X  shown  on  the  chart  earned  27  per  cent  on 
invested  capital.  The  difference  in  profits  is  attrib- 
utable  mainly  to  natural   advantage,   although   this   is 
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FIG.  4 — THE  FOUR  PRINCIPAL  ELEMENTS  OF  COST 

Based  on  records   of  17    Eastern  companies  and   expressed 
in  dollars  ptir  barrel. 


not  in  any  way  meant  to  detract  from  the  credit  belong- 
ing to  those  responsible  for  good  management. 

This  chart  of  the  two  best  and  two  worst  results  is 
given  only  to  counteract  the  impression  that  the  re- 
markably low  average  figures  might  awaken.  The 
vital  fact  is,  that  the  average  return  on  invested  capital 
is  low. 

These  figures  have  appeared  in  court  and  are  ac- 
curate. They  contain  no  subterfuge,  earnings  are  not 
hidden  by  high  salaries,  and  above  all,  the  invested 
capital  shown  is  much  less  than  the  replacement  cost  of 
the  properties.  Much  information  could  be  given  to 
prove  this  statement,  but  we  cannot  cover  all  points  in 
detail.  The  invested  capital  upon  which  Fig.  1  was 
based  was  less  than  eighty  million  dollars  in  1921, 
having  increased  since  1913  only  about  fifteen  million 
dollars. 

It  would  be  well  to  point  out  here  that  there  are  very 
few,  if  any,  industries  where  the  investment  per  unit 
of  sales  is  so  great.  In  the  course  of  testimony  given 
by  an  expert,  it  was  brought  out  that  it  takes  more  than 
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FIG.  5— PEAK  PRICES  OF  MATERIALS,  1913  TO  1921 
Maximum  wholesale  prices  of  buikling  materials  by  index 
numbers  based  on  1913  average  as  100. 


$2.50  of  capital  investment  per  barrel  of  annual  out- 
put. Thus,  a  million-barrel  plant  has  an  investment  on 
the  present  replacement  costs  of  substantially  more 
than  two  and  a  half  million  dollars;  and  a  ten-million 
barrel  company  has  an  investment  which  at  the  pres- 
ent time  would  have  a  replacement  value  over  twenty- 
five  million  dollars. 

This  statement  may  be  further  clarified  by  quoting 
the  Geological  Survey:  "The  rate  of  turnover  of  capital 
is  necessarily  much  faster  in  the  iron  industry  than  in 
the  cement  industry,  in  which  the  rate  of  turnover  is 
practically  slower  than  that  of  any  other  industry.  In 
other  words,  if  the  profits  per  ton  were  10  per  cent  of 
the  selling  price  of  both  pig  iron  and  cement,  the 
returns  to  the  producer  in  the  case  of  the  iron  industry 
would  be  15  to  20  per  cent  a  year  profit,  while  in  the 
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FIG.  6 — RELATIVE  PRICES  OF  MATERIALS  FOR  JULY.  1922 

Wholesale   prices   of   building   materials    by   index   numbers 
based  on  1913  average  as  100. 

cement  industry  the  same  capital  would  produce  only 
5  per  cent  profit." 

Analysis  of  Average  Price  Received — In  covering 
point  one  we  had  a  relatively  simple  problem.  Point 
two,  on  the  conti'ary,  is  so  much  involved  that  it  is 
hardly  possible  to  discuss  it  within  the  limits  of  a 
single  article.  A  book  could  be  written  about  cement 
costs;  in  fact,  the  costs  in  almost  any  commodity  pres- 
ent such  an  involved  problem  that  a  thorough  explana- 
tion is  impossible  within  reasonable  limits  of  space.  To 
average  every  item  for  all  the  companies  is  out  of  the 
question,  because  no  two  companies  have  exactly  the 
same  system  of  accounting.  Hence,  we  have  limited 
ourselves  to  the  complete  cost  sheets  of  a  representative 
individual  company. 

Fig.  3  shows  in  detail  the  various  elements  that  make 
up  the  price  of  a  barrel  of  cement.  Actual  figures 
appear  in  the  columns  of  the  principal  items.  In  the 
profit  section  of  each  column  appears  the  percentage  of 
profit  on  the  average  price  received  per  barrel.  Fig.  3 
otherwise  is  as  nearly  self-explanatory  as  it  is  possible 
to  make  it. 

Fig.  4  shows  the  four  principal  elements  entering  into 
the  cost  of  cement,  collected  from  records  of  seventeen 
Eastern  companies,   from   1913  to   1921   inclusive,   the 
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items  taken  being  coal,  labor,  material  and  selling.  It 
is  interesting  to  notice  the  increase  in  the  cost  of  all  of 
these.  That  there  was  not  a  greater  increase  in  some 
of  the  items,  coal  for  instance,  was  due  to  large  pur- 
chases made  at  low  prices. 

It  is  perhaps  well  to  mention  here  that  when  we  read 
in  a  trade  publication  that  cement  is,  let  us  say  $2.50 
per  barrel,  which  is  about  what  the  dealers  in  New 
York  City  were  paying  in  June,  it  does  not  mean  that 
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FIG.  7— OUTPUT  COMP.'VRED  WITH  PRICE,  ISSO  TO   ItiL': 

Data  from  1880  to  1921  inclusive  from  U.  S.  Geological  Sui- 
vey.     Figure.*^  for  1922  estimatefl. 


the  manufacturer  actually  received  that  price,  or  any- 
thing like  it.  We  must  deduct  bags,  freight  and  dis- 
count. Let  us  assume  a  freight  rate  of  38c.,  bags  40c., 
and  discount  10c.  This  would  bring  the  manufacturer's 
price  down  to  $1.62.  The  bags,  it  must  be  remembered, 
are  returnable  to  the  manufacturer  at  the  price  paid. 
Furthermore,  prices  quoted  in  these  publications  fre- 
quently include  delivery,  such  as  truckage,  etc.,  to  the 
job. 

The  U.  S.  Geological  Survey  publishes  each  year  the 
average  prices  received  by  cement  manufacturers  for 
all  their  shipments.  These  government  reports  show  that 
the  average  prices  received  by  the  mills  in  the  Lehigh 
Valley  District  were:  $1.64  in  1919,  $1.91  in  1920  and 
$1.72  in  1921.  In  the  extreme  peak  of  the  building  con- 
gestion it  will  be  noted  that  the  average  price  received 
was  only  $1.91  which  was  the  highest  average  price 
received  during  the  last  decade  for  the  Lehigh  Valley 
mills.  While  stories  of  profiteering  are  most  certainly 
answered,  so  far  as  the  cement  industry  is  concerned, 
by  this  record,  what  profiteering  there  was  can  be 
traced  to  a  few  persons  who  speculated  in  cement. 
Undoubtedly,  cement  did  not  escape  entirely  the  bad 
practices  which  were  then  rampant,  but  the  manufac- 
turers, as  has  been  shown,  did  not  participate.  More 
than  that,  the  records  indicate  that  practically  no  manu- 
facturer accepted  anywhere  near  so  high  a  price  as  he 
could  have  got  had  he  so  desired. 

Relation  fn  Other  Materials — As  to  the  third  point: 
What  is  the  actual  relation  of  cement  to  other  commodi- 
ties? In  this  period  of  inflation  how  did  cement  per- 
form? Fig.  5  shows  the  peak  of  prices  of  building 
materials  between  the  years  1913  and  1921,  inclusive. 
Cement  has  the  best  record  of  all.  Fig.  6,  which  is  of 
more  immediate  interest,  shows  where  cement  .stands 
today,  in  relation  to  other  building  materials.  The 
cement  business  after  the  war  just  began  to  come  into 
its  own.     During  1917  and  1918  it  was  curtailed  along 


with  other  building  materials.  However,  building 
activity  began  early  in  the  summer  of  1919  and  since 
(hen  the  demand  for  cement  has  been  extremely  heavy. 
The  industry  was  not  affected  by  the  depression  of  1920 
and  1921  as  was  the  country  in  general.  In  fact,  1920 
was  the  record  year  in  shipments  with  1921  only  a 
i-.hort  way  behind,  while  1922  has  broken,  so  far,  all 
shipping  records,  with  indications  that  if  the  strike 
permits,  shipments  will  continue  at  the  present  un- 
precedented rate.  In  spite  of  this  demand,  prices  are 
much  lower  now  than  at  the  peak,  even  though  the 
cement  peak  was  not  nearly  so  high  as  the  general  com- 
modity peak. 

There  are  two  other  ways  of  approaching  this  ques- 
tion of  the  price  comparisons  of  cement.  Fig.  7  shows 
the  increases  in  consumption  of  cement  and  the  de- 
creases in  price  since  1880,  eliminating  the  yearly  and 
seasonal  fluctuations.  If  cement  was  a  valuable  com- 
modity in  its  early  stages— and  it  must  have  been  or 
its  use  could  not  have  so  tremendously  increased — it  is 
vastly  more  so  now. 

Fig.  8  worked  out  by  Edwin  C.  Eckel,  formerly  of  the 
U.  S.  Geological  Survey,  shows  the  true  price  of  cement 
This  is  an  interesting  study,  as  it  gives  the  price  of 
cement  in  terms  of  actual  comparative  values,  rathei 
than  in  money. 
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Cement    prices    from    1890    to    1921    expressed    in    terms    of 
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currency  vahie. 

The  basis  used  to  establish  this  comparative  price  is 
the  average  of  commodity  prices  during  the  period 
covered.  What  Mr.  Eckel  calls  the  "true"  price  is  ob- 
tained by  dividing  the  nominal  or  money  price  for  each 
year  by  the  average  commodity  price  index-number. 
This  method  eliminates  tie  variations  caused  by  fluctua- 
tions in  currency  value.  As  Mr.  Eckel  points  out,  the 
price  course  of  cement  analyzed  in  this  fashion  shows 
that  technical  improvements  and  economies  permitted  a 
reduction  in  the  price  of  cement  as  compared  with 
other  commodities  for  many  years.  When  the  full 
effect  of  improvements  and  economies  had  been  realized, 
there  was  no  longer  a  possibility  of  independent  price 
reductions.  From  that  time  (1910)  cement  prices  con- 
form closely  to  the  average  of  other  commodities,  as 
will  be  seen  by  following  the  price  line  from  1910  to 
1921. 

It  will  be  seen  from  these  charts  that  cement  prices 
considered  either  from  actual  or  comparative  points  of 
view,   are  extremely   low.     This   Ix'comes  all   the  more 
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impressive  in  the  light  of  the  fact  that  the  manufacture 
of  cement  is  not  simple,  but  is  an  involved  process  re- 
quiring a  costly  plant. 

Considering  the  enormous  amount  of  capital  required 
to  be  invested,  the  rapid  rate  of  deterioration  and  con- 
sequent high  cost  of  upkeep,  the  multiplicity  of  opera- 
tions through  which  the  rock  goes  from  the  time  it  is 
quarried  until  portland  cement  is  produced,  the  care 
required  in  grading,  blending  and  testing  to  produce 
a  uniform  product  meeting  exacting  specifications — 
considering  all  of  these  things — the  real  cause  for 
wonderment  is  that  cement  should  be  the  cheapest 
manufactured  building  material. 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Highway  Location  Near  Levees 

Sir — Many  miles  of  gravel  road  have  been  constructed 
in  Louisiana  immediately  behind  levees  built  to  protect  a 
large  part  of  the  state  from  overflow  when  the  Mississippi, 
the  Red,  the  Atchafalaya  and  other  smaller  rivers  and 
bayous  are  in  flood  stage.  These  levees  are  almost  invari- 
ably located  in  a  series  of  tangents  with  angles  that  make 
it  impossible  to  get  any  respectable  alignment  for  the 
highways  without  cutting  up  the  property  behind  the 
levee.  In  several  places  in  Louisiana  houses  and  buildings 
are  so  thick  along  rivers  and  bayous  behind  levees  that  a 
message  could  be  called  from  place  to  place  for  upwards 
of  50  miles. 

The  time  is  rapidly  approaching  when  our  gravel  roads 
will  have  to  be  replaced  with  a  more  durable  type  of  pave- 
ment and  the  question  of  location  becomes  very  important 
in  the  case  of  a  pavement  costing  from  |25,000  to  $40,000 
a  mile.  If  the  levees  were  located  and  laid  out  with 
tangents  and  curves  of  a  minimum  radius,  it  would  then  be 
possible  to  get  a  fairly  good  alignment  for  the  highway 
immediately  behind,  but  this  would  not  materially  help  in 
the  matter  of  distance  where  the  levees  follow  the  general 
directions  of  the  rivers  and  bayous,  crooked  as  they  are. 
Such  a  levee  location  would,  however,  materially  decrease 
the  length  of  levees  required  and  would  effect  a  substantial 
saving  in  the  land  required  to  build  the  levee  and  for  the 
borrow  pits  necessary  to  get  material. 

The  problem  of  seepage  water  during  flood  stages  can 
be  successfully  solved  with  a  small  parallel  ditch  between 
the  highway  and  levee  1  ft.  deep,  not  closer  than  5  ft.  to 
toe  of  levee,  with  adequate  openings  through  the  road  every 
500  to  1,000  ft.  and  with  another  larger  parallel  ditch  on 
the  land  side  of  the  road  that  will  collect  seepage  and  rain 
water  and  distribute  it  to  ditches  and  canals  leading  away 
from  the  highway  through  the  fields  to  the  lower  country. 
The  grade  line  on  a  highway  immediately  behind  the  levee 
should  not  be  less  than  U  ft.  above  the  natural  surface 
of  the  ground. 

The  question  as  to  proper  location  can  therefore  finally 
be  argued  from  two  sides,  one  location  immediately  behind 
and  paralleling  levees  and  another  location  well  back  away 
from  levees.  The  location  alongside  the  levee  would  be 
longer,  have  more  curvature,  but  would  be  more  convenient 
to  existing  developments  and  contribute  hugely  to  the 
safety  and  integrity  of  the  levee  system  during  stages  of 
high  water,  such  as  we  have  just  gone  through  this  year. 
A  location  back  and  away  from  the  levees  would  be  much 
shorter  and  consequently  cheaper  and  would  not  be  sub- 
ject to  changes  and  reconstruction  when  it  becomes  nec- 
esssary  to  move  a  levee  back  on  account  of  caving  banks 


or  channel  change  of  the  river  or  bayou.  When  our  levees 
are  moved  back  they  generally  occasion  a  very  difiicult 
condition  to  be  met  in  locating  or  relocating  a  highway. 
Acute  angles  prevent  a  clear  line  of  sight  and  many  acci- 
dents have  occurred  in  such  places. 

During  the  unprecedented  stages  of  high  water  of  1922 
the  presence  of  improved  highways  close  to  the  levees  has 
proved  of  incalculable  benefit  and  in  more  than  one  case 
the  epochal  fight  of  1922  to  save  the  levees  could  not  have 
been  won  except  for  the  presence  of  roads  over  which  it 
was  possible  to  haul  men  and  materials  when  delays  would 
have  spelled  disaster.  With  reasonable  concessions  from 
levee  builders  in  the  matter  of  alignment  of  their  works, 
a  good  hard-surfaced  highway  following  closely  the  lines 
of  levees,  except  where  the  river  or  bayou  makes  a  long 
detour,  would  constitute  an  indispensable  asset  to  the 
integrity  of  the  levee  itself  in  times  of  high  water. 

When  all  levees  have  been  brought  up  to  commission 
grade  and  section  they  still  require  constant  and  careful 
inspection  and  attention  during  floods.  Sand  boils,  sloughs, 
and  wave  wash  will  continue  to  be  the  order  of  the  day  and 
men,  sacks,  lumber  and  tools  will  be  rushed  to  points  of 
danger.  This  can  be  done  quicker  and  more  effectively 
on  the  land  side  than  on  the  river  side  of  a  levee  with  a 
good  road  close  by. 

It  would  then  seem  that  our  highways  should  follow  as 
closely  as  possible  to  the  levees  to  form  a  second  line  of 
defense  in  time  of  flood,  but  not  closer  than  is  consistent 
with  good  alignment  and  reasonable  distance. 

Moreauville,  La.  L.  A.  Sumner, 

July  29.  Construction  Engineer,  Louisiana 

Highway  Commission. 


Teachings  of  Bridge  Failure 

Sir — Your  issue  of  August  10  contains  an  article,  p.  238, 
entitled:  "Bridge  Abutment  Crumbles,  Wrecking  Span,"  by 
C.  S.  Stewart,  describing  a  failure  which  suggests  three 
important  lessons,  two  of  which  I  would  comment  on  as 
follows: 

1.  As  the  result  of  the  fall  of  the  pin-connected  span,  it 
is  stated  "The  truss  except  for  the  last  panel  appears  to 
have  suffered  little  damage."  Pin-connected  construction 
has  not  received  the  credit  which  is  its  due  in  the  light  of 
experience,  and  I  believe  a  more  general  use  of  it  will 
follow  proper  considerations  of  economy  and  the  superiority 
of  connections  fitted  in  the  shop  over  those  made  in  the  field. 

2.  Some  varieties  of  limestone  of  good  appearance  are 
liable  to  go  to  pieces  in  time,  as  in  this  abutment  when  used 
in  the  masonry  of  bridges.  I  have  seen  several  that  required 
replacement  through  the  gradual  development  of  innumer- 
able cracks  in  the  stone.  George  H.  Pegram, 

New  York,  Aug.  24.  Chief  Engineer, 

Interborough  Rapid  Transit  Co. 


Pumping  Plant  on  Incline  Moved 
to  Suit  Water  Level 

Sir — In  the  Engineering  News-Record,  June  22,  p.  1027, 
is  an  article  "Pumping  Plant  on  Incline  Moved  to  Suit 
Water  Level."  This  is  not  a  new  idea  by  any  means  as 
the  Illinois  Central  R.R.  Co.  has  had  this  type  of  pumping 
station  in  service  for  many  years. 

A  pumping  station  with  a  capacity  of  more  than  200,000 
gal.  per  day  built  on  an  incline  for  raising  and  lowering 
pumps  was  established  on  the  Cumberland  River,  Kentucky, 
in  1898,  and  abandoned  in  1908  when  the  water  station  was 
moved  from  that  point.  The  writer  also  built  a  pumping 
station  of  the  same  type  at  West  Point,  Ky.,  on  the  Salt 
River  in  1902.  This  plant  also  had  a  pumping  capacity 
of  200,000  gal.  per  day.  It  was  built  in  1902  and  is  still  in 
service.  An  ice  plant  at  Paducah  on  the  Ohio  River  has 
had  a  plant  of  the  same  kind  in  service  for  more  than 
30  years.  C.  R.  Know.es 

Chicago,  July  14.  Superintendent  Water  Service. 
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Release  34,000  Cars  From  Coal 
Preference  on  A.G.C.  Plea 

W<ishintiton  Corrispoiuli  iice 
Thirty  -  four  thousand  additional 
open-top  railroad  cars  have  been  re- 
leased from  preferential  loading  with 
coal.  This  was  accomplished  by  an 
amendment  to  the  existing  priority 
order  which  excludes  from  the  cars  on 
which  the  coal  mines  have  first  call 
those  with  sides  42  in.  or  less  in  height. 
Under  the  original  priority  order,  open- 
top  cars  with  sides  less  than  36  in.  in 
height  were  exempted.  Under  that 
order  62,000  open-top  cars  were  made 
available  for  loading  with  commodities 
other  than  coal.  The  exemptions  apply 
only  to  cars  with  fixed  bottoms.  All 
hopper-bottomed  cars  are  reserved  for 
coal  loading. 

This  action  followed  representations 
by  the  Associated  General  Contractors. 
That  organization  urged  that  more  cars 
be  made  available  for  the  movement  of 
construction  materials  and  the  other 
commodities  which  require  open-top 
cars.  In  a  letter  to  General  R.  C. 
Marshall,  Commissioner  Aitchison 
among  other  things  said : 

"This  action  on  the  part  of  the  Inter- 
state Commerce  Commission  should  not 
be  taken  as  our  final  word  on  this  sub- 
ject, but  with  the  present  and  neces- 
sary demands  for  coal,  it  is  not  felt 
that  we  consistently  can  go  further  at 
this  time.  We  will  continue,  as  we  have 
in  the  past,  to  keep  in  daily  touch  with 
the  situation  and  as  soon  as  we  feel 
that  the  situation  warrants,  -  tion  will 
be  taken  to  relax  our  service  order.  We 
will  be  glad,  in  the  meantime,  if  you 
will  keep  us  informed  of  the  general 
situation  and  of  any  exigencies  which 
might  require  special  attention." 


Trade    Commission    Files    Com- 
plaint Against  Steel  Merger 

In  a  formal  complaint  issued  Aug.  31 
the  Fedei-al  Trade  Commission  charges 
that  the  proposed  merger  of  the  Mid- 
vale,  Republic  and  Inland  steel  com- 
panies, announced  some  time  ago,  is  an 
unfair  method  of  competition  and  in 
violation  of  Section  5  of  the  Federal 
Trade  Commission  Act.  The  Midvale 
Steel  and  Ordnance  Co.,  Philadelphia, 
the  Republic  Iron  and  Steel  Co.,  New 
York  City,  and  the  Inland  Steel  Co., 
Chicago,  are  named  respondents  in  the 
complaint.  They  are  given  thirty  days 
in  which  to  file  an  answer. 

The  gist  of  the  complaint  is  that  the 
Commission,  after  a  preliminary  in- 
quiry conducted  by  it,  has  reason  to  be- 
lieve that  the  consolidation  of  these 
three  competing  companies,  which  will 
center  the  control  of  some  35  corpora- 
tions in  one  group,  will  eliminate  com- 
petition between  the  companies,  and 
lessen  competition,  restrain  trade  and 
tend  to  create  monopoly  in  iron  and 
steel  products  in  interstate  commerce, 
particularly  in  Pennsylvania,  Ohio, 
West  Virginia,  Kentucky,  Indiana, 
Michigan  and  Illinois. 
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Price  Inflation  In  Construction  Industry  Will 
Prove  Boomerang,  Says  Roosevelt 

President  of  American  Construction  Council  Stresses  Need  of 
Stabilization  in  Letter  to  20  0  National  Organizations — 

Having  in  mind  the  extraordinary  advance  in  wages  and  prices  which 
attended  the  boom  in  the  building  industry  in  1919-20,  Franklin  D.  Roose- 
velt, president  of  the  newly  organized  American  Construction  Council,  has 
addressed  the  presidents  of  about  200  national  organizations  in  the  con- 
struction industry  with  a  view  to  preventing  a  secondary  inflation  which, 
he  believes,  would  inevitably  be  followed  by  a  slump  in  business  such  as 
that  which  occurred  in  1921  and  which  would  more  than  offset  any  profits 
from  another  period  of  skyrocketing.  In  addressing  thsse  national  organ- 
izations Mr.  Roosevelt,  said: 


"The  extraordinary  postwar  era  of 
prosperity  which  came  to  a  peak  in 
1920  and  was  characterized  by  mount- 
ing prices,  advancing  wages  and  in- 
creasing volume  of  business  went  so  far 
that  the  slump  which  followed  it  in 
1<)20  was  inevitable.  Again,  the  great 
demand  for  products,  and  especially 
construction,  has  started  us  on  an  era 
of  higher  prices  and  higher  wages.  In- 
flation seems  imminent.  Will  reaction 
follow? 

"Wholesale  prices  have  risen  again 
from  138  to  150,  building  materials 
from  155  to  167.  Wages  did  not  go  up 
as  fast  as  prices  in  1919  and  1920,  but 
they  gathered  momentum  as  they  went 
and  continued  upvk'ard  after  prices  be- 
gan to  come  down.  Some  reductions 
from  the  peak  have  been  made,  but 
again  there  is  a  tendency  to  advance. 
Expressed  in  simple  terms  this  means: 
If  we  are  to  keep  construction  activity 


Washington  Sees  Need  for  Change 
in  St.  Lawrence  Project  Plans 

Washincjton  Corrcspondcncf 
That  Canadian  apathy  in  the  matter 
of  the  development  of  the  St.  Lawrence 
cannot  be  overcome  without  some  al- 
teration in  the  plan  proposed  by  the  In- 
ternational Joint  Commission  is  the 
belief  held  in  official  cii'cles  in  Wash- 
ington. The  interest  of  the  President 
in  this  project  is  so  great  that  it  is  be- 
lieved he  will  find  some  means  of 
making  the  proposition  more  attractive 
to  Canada. 

Lack  of  interest  in  Canada  is  at- 
tributed to  railroad  facilities  in  excess 
of  the  country's  immediate  needs  and 
to  the  abundance  of  water-power  sites 
where  power  can  be  developed  in  small 
blocks  at  low  costs.  Such  Canadian 
influenc>  as  is  being  asserted  in  favor 
of  the  St.  Lawrence  development  is 
confined  to  the  province  of  Ontario 
and  the  grain-producing  provinces  of 
western  Canada  which  could  take  ad- 
vantage of  cheaper  freight  rates  from 
the  head  of  the  lakes.  Even  in  the 
provinces  interested,  the  determination 
to  secure  the  improvement  is  not  suffi- 
cient to  be  regarded  as  of  great  political 
weight. 


steady  and  stable  for  the  next  5  years, 
in  view  of  the  volume  of  work  which 
should  be  done,  we  must  consciously 
avoid  periods  of  sky-rocketing,  either  in 
prices  or  wages.  While  the  demand  for 
the  moment  may  make  possible  unusual 
prices  and  wages,  it  will  only  prove  a 
boomerang  if  the  public  decides  to  stop 
buying  again.  Isn't  it  better  to  forego 
temporary  advantage  if,  by  so  doing, 
industry  is  kept  moving  at  a  steady, 
stable,  healthy  pace  continuously? 

"I  urge  your  thoughtful  considera- 
.tlon  of  these  suggestions  and  request 
your  co-operation  in  helping  to  main- 
tain stability  in  the  construction  in- 
dustry." 

This  note  of  warning  has  met  with 
universal  approval  and  it  is  being 
passed  along  the  line  by  means  of  the 
oflicial  publications  of  the  various  or- 
ganizations to  the  members.  From  the 
responses  received  the  following  are 
quoted : 

Aynerican  Farm  Bureau  Federation — 
"I  congratulate  you  on  your  efforts  to 
hold  prices  and  wages  in  the  construc- 
tion industry  within  reasonable  limits. 
It  has  been  gratifying  to  note  the  re- 
vival in  building,  but  the  ensuing  rise  in 
prices  is  lamentable.  If  you  can  make 
the  industry  which  you  represent  under- 
stand that  agriculture  is  prostrate,  that 
30  per  cent  of  our  population  cannot  be 
normal  customers  of  their  industries, 
and  that  your  industry  should  bend 
every  energy  toward  an  equitable  read- 
justment of  its.  affairs,  you  will  be  per- 
forming a  high  national  service." 

Atnericcti  Botikcrs  Associatioti — "The 
future  stability  of  American  business 
will  not  be  enhanced  by  too  great  ex- 
pansion at  this  time,  either  in  produc- 
tion cost  or  .selling  prices.  Labor,  un- 
fortunately, is  apparently  determined 
to,  so  far  as  possible,  maintain  wages 
at  war-time  levels,  which  tendency  is 
putting  too  great  a  ourden  upon  our 
great  army  of  consumers,  especially 
agricultural,  whose  incomes  have  been 
materially  reduced  since  1919." 

American  Face  Brick  Association — 
"While  the  clay-working  profession  has 
never  been  accused  to  any  extent  of 
profiteering,  we  wish  to  be  sure  that 
nothing  is  left  undone  by  us  that  will 
in  any  way  help  to  bring  about  a  steady 
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building  demand  at  reasonable  prices." 
Xntioiial  Association  of  Building 
Trades  Employers — "Your  warning  is 
very  timely  and  should  be  given  very 
careful  consideration  by  all  the  com- 
ponent parts  of  business  industry.  One 
of  the  most  serious  dangers  to  the 
present  revival  of  business  activity 
seems  to  be  the  liklihood  of  manufac- 
turers raising  prices  rather  rapidly, 
due  to  the  revival  and  encouraged  fur- 
ther by  the  temporary  shortage  con- 
tributed to  by  the  railroad  and  coal 
strikes.  The  tendency  for  us  all  to  be- 
come opportunists,  ready  to  take  ad- 
vantage of  every  condition,  regardless 
of  its  effect  upon  the  future,  is  a  real 
menace  to  the  permanent  prosperity  of 
our  country,  and  your  letter,  therefore, 
seems  particularly  timely." 

Concrete  Mixer  Association — "In 
spite  of  some  increase  in  the  cost  of 
materials  and  labor,  several  of  our 
members'  companies  have  recently  de- 
creased the  selling  price  of  their 
product,  which  speaks  for  itself.  You 
may  rest  assured  that  the  concrete 
mixer  industry  will  exert  every  pos- 
sible effort  to  assist  in  stabilizing  the 
construction  industry." 


Roads  Suffer  as  Coal  Strike 
Boosts  Truck  Traffic 

One  of  the  ways  in  which  the 
people  of  the  country  are  paying 
for  the  coal  and  railroad  strikes, 
Thomas  H.  MacDonald,  chief  of  the 
Bureau  of  Public  Roads,  points  out, 
is  in  the  deterioration  of  highways. 
Because  of  the  strikes,  he  says,  a 
greatly  increased  truck  traffic  has 
been  forced  on  to  the  highways  at  a 
time  when  the  roads  are  necessarily 
under-maintained.  Under  existing 
conditions  there  is  a  tendency  to 
overh)ad  trucks  and  drive  them  at 
greater  speeds.  Due  to  the  in- 
ability to  secure  materials,  highway 
maintenance  already  is  being  ac- 
companied by  difficulties  which  nec- 
essarily will  grow  worse  as  the  sur- 
plus of  open-top  cars  is  absorbed 
for  coal  transportation. 

A  careful  survey  of  the  situation 
east  of  the  Mississippi  River  leads 
Mr.  MacDonald  to  believe  that  a 
major  disturbance  in  national  high- 
way progress  Is  inevitable. 


Bates  Road  Tests  Near  Completion       Ask  Bids  on  Heavy  Bascule 


With  a  load  of  8,000  lb.  on  each  rear 
truck-wheel,  constituting  the  sixth  load 
increment  since  tests  were  started,  the 
day  runs  of  traffic  on  the  Bates  experi- 
mental road  were  completed  Aug.  11, 
according  to  a  statement  issued  by  the 
Illinois  state  highway  department. 
Night  traffic  is  now  being  sent  over  the 
road  and  5,000  applications  of  the 
8,000-lb  wheel  load  will  be  made.  This 
will  conclude  the  traffic  runs. 

A  survey  of  the  sections  at  the  end 
of  the  day  runs  with  the  sixth  load  in- 
crement showed  only  11  of  the  63  sec- 
tions undamaged.  Of  these  one  con- 
sists of  asphalt  top  on  concrete  base, 
one  of  bituminous-filled  brick  on  con- 
crete base  and  the  other  nine  of  con- 
crete cf  various  thicknesses  and  designs. 
In  almost  every  section  where  failure 
occurred  the  breaks  were  located  at  the 
cut  joints,  progressive  breaking  de- 
veloping from  the  original  failure. 

Under  the  8,000-lb.  load  a  total  of 
7.5  breaks  occurred,  of  which  60  were 
on  the  south  side  where  trucks  were 
run  along  the  pavement  edge.  Plans 
for  building  a  few  more  sections  of 
special  design  to  be  tested  during  the 
most  unfavorable  conditions  in  the  late 
fall  and  spring  are  being  considered. 


Bids  are  being  called  for  Sept.  29  by 
the  Harbor  Department  of  Los  Angeles, 
Calif.,  on  the  superstructure  of  a 
bascule  bridge  on  Badger  Ave.,  to  con- 
nect Terminal  Island  vdth  the  main- 
land. It  is  to  be  a  three-truss  double- 
leaf  bascule  of  the  Strauss  type,  220 
ft.  in  span  between  trunnions,  carrying 
two  railway  tracks,  two  roadways  and  a 
sidewalk.  It  will  comprise  4,540,000 
lb.  structural  steel,  147,200  lb.  castings 
and  forgings,  155,000  lb.  machinery, 
and  77,000  lb.  reinforcing  steel. 
Trestle  approaches  at  either  end  are  to 
be  built  by  the  city.  The  work  is  part 
of  a  large  port-development  program, 
under  which  7,000  lin.ft.  of  wharf  and 
several  transit  sheds  are  now  being  con- 
structed. 


McGraw-Hill  Editor  Is  Attending 
Rio  Engineering  Congress 

Verne  Leroy  Havens,  editor  of 
Ingenicria  Inteniacional,  the  monthly 
technical  journal  in  Spanish  published 
by  the  McGraw-Hill  Co.,  Inc.,  is  in  Rio 
de  Janeiro,  Brazil.  He  has  been  made 
the  temporary  chairman  of  the  joint 
committee  appointed  by  the  four  na- 
tional engineering  societies  to  consider 
and  act  upon  all  matters  arising  from 
the  participation  of  those  societies  in 
the  International  Congress  of  Engi- 
neering, which  opens  Sept  17.  Mr. 
Havens  is  also  the  official  representa- 
tive of  the  American  Society  of  Civil 
Engineers  at  the  engineering  congress. 

Upon  the  termmation  of  the  con- 
gress, Mr.  Havens  will  visit  Uruguay 
and  Argentina   on  business. 


Muscle  Shoals  Gets  More  Money 

Wash  inffton  Correspondence 
The  President  has  authorized  the 
transfer  of  certain  river  and  harbor 
funds  making  available  an  additional 
$600,000  to  apply  on  the  work  at 
Muscle  Shoals.  This  sum  insures  the 
maximum  amount  of  work  which  can 
be  done  on  the  project  at  this  time  and 
adequately  bridges  the  period  prior  to 
Oct.  1  when  the  $7,500,000  appropria- 
tion becomes  available. 

The  struggle  in  the  House  to  secure 
consideration  of  the  Ford  offer  con- 
tinues. Representative  Garrett,  of 
Tennessee,  the  acting  minority  leader, 
forced  the  majority  to  abandon  its 
plan  for  three-day  recesses.  He  is 
forcing  roll  calls  on  adjournment  and 
resorting  to  all  parliamentary  tactics 
to  speed  the  disposition  of  other  busi- 
ness before  the  House  with  the  idea 
that  the  majority  then  will  be  compelled 
to  proceed  to  the  consideration  of  the 
Ford  offer. 

Representative  Mondell,  of  Wyoming, 
the  majority  leader,  states  that  he  has 
no  disposition  to  block  the  consideration 
of  the  matter  but  contends  that  the  leg- 
islative situation  is  such  that  it  would 
be  perfectly  idle  to  call  up  the  matter 
at  this  time. 


Coal  Operators  Hostile  to 
Federal  Price-Control 

Legislators  Resent  Stand  of  Producers 

Who  Would  Divert  Attention  from 

Prices   to   Transportation 

Washington  C'on'csiJondence 
While  the  coal  operators  have  maneu- 
vered themselves  into  a  position  where 
they  must  support,  outwardly  at  least, 
the  fact-finding  legislation  which  has 
passed  the  House  and  is  now  before  the 
Senate,  it  is  very  evident  that  their  sup- 
port is  not  whole-hearted.  Their  oppo- 
sition to  the  price-control  and  distribu- 
tion bill  is  particularly  active. 

There  is  feeling  on  Capitol  Hill  and 
among  some  of  the  executive  officers  of 
the  administration  that  the  course  of 
the  coal  operators  shows  a  lack  of 
vision.  They  are  moving  toward  a 
greater  struggle  in  1923  than  they  had 
in  1922.  If  prices  are  high  this  winter, 
they  will  enter  the  1923  strike  bereft  of 
support  from  the  public  and  in  fact  will 
have  to  contend  with  an  embittered 
public  opinion.  For  that  reason  some 
argue  that  they  should  recognize  that 
this  is  an  emergency  and  tender  their 
honest  advice  as  to  the  plan  that  dis- 
tribution should  follow  to  get  the  best 
results.  In  some  quarters  the  attitude 
of  the  operators  and  the  wholesalers  is 
being  referred  to  as  typical  of  their  in- 
ability to  unite  on  anything  other  than 
a  policy  of  opposition.  This  policy  in 
the  past  has  alienated  many  of  their 
friends. 

Operators'  Viewpoint 

The  position  of  the  operators  is  that 
the  administration  is  making  the  same 
blunders  as  did  the  Wilson  administra- 
tion in  1917  when  attention  was  centered 
on  prices  rather  than  on  transportation. 
The  drastic  Weaver  law,  it  is  pointed 
out,  resulted  in  only  a  few  score  of  in- 
dictments for  profiteering.  The  experi- 
ence with  that  legislation,  the  operators 
contend,  should  be  sufficient  proof  that 
prices  cannot  be  regulated  satisfactorily 
by  law.  It  matters  little  if  the  price 
of  coal  be  $1  a  ton  if  it  cannot  be  ob- 
tained. The  situation  was  even  worse 
in  1921,  the  operators  point  out,  because 
there  is  much  less  coal  above  ground 
now,  than  was  the  case  then.  It  can  be 
said  that  the  direct  opposition  to  the 
control  bill  is  not  limited  to  operators 
and  wholesalers  of  coal.  A  large  num- 
ber of  consumers,  particularly  the 
larger  ones,  are  objecting  to  the  delega- 
tion of  authority  to  the  Interstate  Com- 
merce Commission  which  will  allow  that 
body  to  cut  them  off  from  their  supply 
of  coal.  There  is  also  opposition  to  the 
measure  from  senators  who  do  not  be- 
lieve it  good  policy  to  vest  such  power 
in  the  federal  government. 

Very  evidently  the  tactics  of  the  op- 
position to  the  pending  coal  legislation 
will  be  to  secure  delay.  Every  day 
that  final  action  can  be  deferred  will 
diminish  the  pressure  behind  the  legis- 
lation. At  the  rate  coal  will  be  dis- 
tributed until  the  surplus  of  cars  is 
exhausted  will  do  much  to  allay  public 
apprehension.  The  public  will  not  real- 
ize that  the  spurt  of  production  made 
possible  by  the  surplus  of  cars  cannot 
be  maintained.  As  the  legislation 
progresses  there  probably  will  be  a  de- 
mand on  the  part  of  the  Pennsylvania 
senators  for  separate  machinery  to 
handle  anthracite.  This  will  tend  to 
complicate  the  situation  and  make  it 
easier  to  sidetrack  the  legislation. 
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Reclamation  Amendment  Is 
Included  in  Bonus  Bill 

McNary    Proposal    Incorporated    in 

Adjusted  Compensation   Measure 

Passed  by   Senate 

Washington  Corf*spondcnce 
Supported  vigorously  by  senators 
from  all  sections  of  the  country,  the 
McNary  reclamation  amendment  was 
added  to  the  adjusted  compensation 
bill,  the  so-called  ex-service  men's  bo- 
nus bill,  by  a  vote  of  43  to  26  in  the 
Senate  last  week.  The  amendment 
contemplates  reclamation  of  arid  and 
wet  lands  by  irrigation  and  drainage 
with  preference  given  veterans  of  the 
armed  forces  of  the  country,  "World 
War,  Spanish-American  war  and  civil 
war,"  but  not  excluding  the  general 
public  from  settlement  if  all  the  land 
is  not  taken  by  veterans. 

The  amendment  was  opposed  strongly 
by  Senator  McCumber,  chairman  of  the 
finance  committee  and  manager  of  the 
bonus  bill,  on  the  ground  that  its  pro- 
visions jeopardized  the  bonus  measure. 
Senator  McNary,  of  Oregon,  advo- 
cating his  admendment,  pointed  out 
that  while  it  carries  an  authorization 
for  $350,000,000,  this  amount  remains 
to  be  appropriated  and  will  not  all 
come  within  any  single  year.  The 
project  is  good  not  only  for  the  former 
service  men,  but  for  the  country  gen- 
erally, the  Oregon  senator  declared. 
There  are  22,458,000  acres  of  arid  land 
and  96,090,000  acres  of  wet  land  sub- 
ject to  reclamation,  Senator  McNary 
said,  most  of  this  in  the  South  and 
West,  but  some  in  New  England  and 
other  sections. 

McNary  Plan  Provisions 

The  McNary  plan  provides  that  upon 
application  of  a  state  to  the  Secretary 
of  the  Interior  for  fomiation  of  a 
reclamation  district,  the  federal  gov- 
ernment shall  make  a  survey.  If  fea- 
sible, a  district  must  be  formed,  with 
property  owners  pledging  80  per  cent 
of  their  holdings  which  shall  be  sold  by 
the  Secretary  of  the  Interior  on  terms 
agreed  upon  in  advance.  Bonds  to 
cover  the  cost  of  the  project  are  to  be 
issued  by  the  district  and  sold  through 
the  farm  land  bank,  the  bonds  to  carry 
not  more  than  5  per  cent  interest  and 
to  mature  in  40  years.  The  entire  cost 
of  the  work  is  to  be  paid  by  the  dis- 
trict. Farms  are  not  to  exceed  160 
acres.  The  federal  government  will 
operate  the  reclamation  system  for  one 
year,  to  test  it,  and  then  turn  it  over 
to  the  district.  The  cost  of  the  survey 
is  to  be  repaid  by  the  district,  if  the 
project  is  accepted;  otherwise  the  fed- 
eral government  will  bear  the  cost,  and 
this  cost  of  rejected  projects,  and  the 
cost  of  administration,  according  to  the 
plan,  are  to  be  the  only  net  costs  to  the 
federal  government  ultimately. 

Veterans  are  to  be  given  preference 
in  the  work  attached  to  the  projects, 
and  are  to  have  60  days  preference  in 
the  right  to  file  applications  for  home- 
steads under  any  pioject. 

The  bonus  bill  itself  as  passed  last 
Thursday  by  that  body  by  a  vote  of 
47  to  22,  provides  three  options  for 
those  whose  bonus  credit  would  exceed 
$50.  Payments  of  less  than  that  sum 
would  be  cash.  These  are:  first,  certif- 
icates payable  in  20  years  or  sooner  in 
case  of  death,  with  certain  loan  priv- 
ileges   meanwhile;     second,    vocational 


The  Engineer  in 
Public  Life 


HERBERT  A.  WILSON 

The  Governor  of  Massachusetts  has 
recently  appointed  an  engineer,  Herbert 
A.  Wilson,  as  police  commissioner  of 
the  City  of  Boston, 
adding  to  the  ranks 
of  engineers  in  pub- 
lic life.  After 
graduation  from 
the  Brighton 
(Mass.)  High 
School,  in  1889,  he 
spent  seven  months 
in  the  Boston  City 
Surveyor's  Office, 
on  lines  and  grades 
for  street  construc- 
tion. He  was  later 
promoted  to  the  po- 
sition of  assistant 
in  the  central  office 
of  the  Engineering 

Department  of  the  City  of  Boston, 
principally  upon  the  construction  of 
bridges,  wharves,  and  municipal  engi- 
neering work  of  a  miscellaneous  char- 
acter. 

Mr.  Wilson's  engineering  training 
did  not  get  him  into  a  rut  nor  dampen 
his  political  ambitions.  He  was  elected 
to  the  House  of  Representatives  of 
Massachusetts  for  the  years  of  1913-14- 
15-16,  and  to  the  State  Senate  in  1917 
and  1918.  In  July  1918,  Mayor  Peters 
of  Boston  appointed  him  building  com- 
missioner, from  which  office  he  re- 
signed in  April  of  this  year  upon  his 
appointment  as  police  commissioner. 

Mr.  Wilson  is  a  member  of  the  Bos- 
ton Society  of  Civil  Engineers  and  the 
American  Society  of  Civil  Engineers. 


To  Consider  Reciprocal  Licensing 

Reciprocal  licensing  of  engineers  will 
be  considered  by  the  Council  of  State 
Boards  of  Engineering  Examiners 
which  meets  in  Chicago  on  Oct.  2,  1922. 
This  board  consists  of  representatives 
from  ten  state  boards,  but  it  is  ex- 
pected that  in  some  cases  the  entire 
state  board  will  attend  this  meeting. 
An  outline  of  the  plan  to  be  considered 
was  published  in  Engineering  Neirs- 
Record,  July  27,  1922,  p.  156. 

training  aid  at  the  rate  of  $1.75  per  day 
up  to  a  total  of  140  per  cent  of  the 
bonus  credit;  and  third,  aid  to  purchase 
a  farm  or  home,  the  amount  to  range 
from  100  to  140  per  cent  of  the  bonus 
credit,  depending  on  how  soon  the  pay- 
ment be  asked.  Credit  will  be  given 
on  the  basis  of  $1  per  day  for  domestic 
service  and  $1.25  per  day  for  foreign 
service,  less  the  $60  paid  at  discharge. 
No  credit  will  be  given  to  exceed  $500 
for  domestic  service  and  $625  for 
foreign  service.  The  face  value  of  the 
bonus  certificates  would  be  25  per  cent 
greater  than  the  amount  of  the  credit 
but  loan  privileges  would  be  based  on 
the  latter  sum. 

As  the  bill  makes  no  appropriation 
and  provides  no  means  for  raising  the 
necessary  funds  it  is  expected  that  the 
President  will  veto  the  bill.  Specula- 
tion is  rife  as  to  whether  enough  votes 
can  be  mustered  to  pass  the  bill  over 
the  President's  veto,  with  the  chances 
slightly  against  the  bill's  success. 


Indianapolis  Seeks  New  Basis  for 
Financing  Resurfacing  Costs 

Methods  of  financing  the  cost  of  re- 
surfacing improved  city  streets  in  In- 
dianapolis, Ind.,  are  being  investigated 
by  the  Chamber  of  Commerce  of  that 
city,  with  the  co-operation  of  the  local 
chapter  of  the  American  Association  of 
Engineers.  The  existing  law,  which  it 
is  desired  to  amend,  places  the  entire 
cost  of  resurfacing  upon  abutting  prop- 
erty owners.  Information  received  as 
to  the  policies  followed  in  160  different 
cities  shows  that  70  cities  do  not  assess 
the  abutting  property  owner  for  resur- 
facing and  that  93  assess  some  portion 
of  the  cost  of  resurfacing  on  the  prop- 
erty benefitted.  Of  the  93  cities  60 
assess  more  than  two-thirds  of  the  cost, 
while  in  the  remainder  of  cases  the 
assessment  ranges  from  25  to  50  per 
cent.  Cities  to  the  number  of  39  follow 
the  example  of  Indianapolis  and  assess 
the  entire  cost  against  the  property 
owner. 

For  a  number  of  years,  according  to 
a  recent  statement  by  the  Chamber  of 
Conunerce,  the  problem  of  resurfacing 
improved  streets  had  practically  no 
significance  because  traffic  was  light 
and  improved  streets  seemed  destined 
to  be  long-lived.  The  theory  behind  the 
law  which  requires  the  abutting  prop- 
erty owners  to  stand  the  entire  cost  of 
original  improvement  is  that  the  prop- 
erty will  be  benefitted  by  the  improve- 
ment to  an  extent  commensurate  with 
the  cost  of  the  improvement  itself. 
However,  such  a  theory,  it  is  held,  has 
no  application  to  the  law  which  now  re- 
quiries  the  abutting  property  owners  to 
pay  for  resurfacing  costs,  since  the 
property  receives  no  increased  value  as 
a  result  of  the  resurfacing.  Because  of 
the  failure  of  the  law  now  governing 
the  assessment  of  resurfacing  charges 
to  stand  on  any  sound  economic  theory, 
it  is  contended  that  the  community, 
which  wears  out  the  pavement,  and  not 
the  owners  of  abutting  property,  should 
bear  all,  or  at  least  a  part  of  the  cost. 


Adjustment  of  Land  and  Water 
Traffic  Rights 

■Wnshingtoii  Con-ispondcncc 
Questions  were  recently  raised  as  to 
the  practice  of  the  War  Department  in 
adjusting  the  relative  claims  of  land 
and  water  traffic  at  intersections 
between  roads  or  railways  and  water- 
ways. The  following  statement  of  the 
department  attitude  can  be  made:  The 
corps  of  engineers  has  no  hard  and 
fast  rule  pertaining  to  superior  right 
of  way  as  between  land  and  water 
traffic  at  bridges.  The  general  policy 
is  to  prescribe  regulations  that  will 
pioduce  minimum  inconvenience.  Many 
draw  bridges  are  not  permitted  to  open 
during  certain  hours  of  the  day,  despite 
what  is  sometimes  considered  to  be  the 
paramount  right  of  navigation.  The 
highway  bridge  over  the  Potomac  at 
Washington  is  not  opened  during  the 
hours  of  peak  movement  of  govern- 
nien  employees  to  and  from  their  work. 
The  Harlem  River  Bridge  in  New  York 
is  opened  oidy  at  certain  hours,  since 
it  was  raised  to  give  a  21-ft.  clearance 
height  at  high  tide.  Many  boats  can 
lower  their  smoke  stacks  and  so  arrange 
their  upper  gear  as  to  make  the  fre- 
quent opening  of  draw  bridges  un- 
necessary. 
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Little  Unemployment  Among 
Professional  Engineers 

In  a  broad  survey  made  by  the  em- 
ployment department  of  the  American 
Association  of  Engineers  covering  re- 
ports from  more  than  200  localities, 
little  unemployment  of  professional  en- 
gineers is  found.  Most  sections  are 
reporting  a  scarcity  of  men  for  engi- 
neering work  that  is  in  progress  or  po- 
sitions that  are  available,  particularly 
in  the  building  field.  Structural  drafts- 
men, designers  and  architectural 
engineers  have  no  difficulty  in  locating 
lucrative  employment.  The  reported 
increases  and  adjustments  to  be  made 
by  the  steel  industry  will  in  all  proba- 
bility affect  engineering  services.  Such 
unemployment  as  exists  is  in  certain 
manufacturing  industries,  and  in  the 
coal  and  railroad  fields  where  labor 
trouble  prevails.  Apprehension  is  ex- 
pressed from  certain  quarters  of 
lessening  construction  activities  and 
manufacturing  due  to  car  shortage, 
transportation  difficulties,  and  coal 
scarcity. 

Considerable  foreign  work  has  been 
started  or  is  anticipated  by  American 
firms  who  are  and  will  be  sending 
American  engineers  out  of  the  country. 
Reports  have  been  received  from  a  num- 
ber of  members  who  have  made  con- 
nections to  go  to  foreign  countries. 
Practically  all  of  the  firms  doing  such 
work  are  in  the  East.  Personal  con- 
tact with  these  companies  is  the  easiest 
means  of  effecting  such  a  connection. 

The  following  table  shows  the  trend 
of  employment  covering  all  sections  of 
the  country  and  all  work  done  by  the 
association  during  June  and  July,  1922, 
as  compared  with  July,  1921. 

July       June       July 

1922        1922       1921 

Applicants    for    employ-  „„,, 

mem    .....1484       1456       2215 

Positions  received 413  433  321 

Men  referred    1433        1462       2567 

Men    placed    206  225         2X2 

In  general  the  employment  situation 
has  taken  a  very  decided  turn  for  the 
better.  This  condition  can  be  expected 
to  continue  for  several  months,  or  at 
least  until  the  cold  weather  sets  in, 
when  construction  activities  slow  down. 


OH  Discharge  Regulation  Bill 

Passes  Senate 

A  simplified  bill  to  control  the  pol- 
lution of  navigable  waters,  replacing 
a  number  of  pending  bills,  was  intro- 
duced in  the  U.  S.  Senate  on  Aug.  30 
by  Senator  Frelinghuysen  (New  Jer- 
.sey)  and  passed  on  the  following  day 
without  debate  and  with  no  substantial 
change.  The  bill,  which  was  endorsed 
as  to  general  plan  by  Secretary  of 
War  Weeks  and  Maj.-Gen.  Lansing  H. 
Beach,  Chief  of  Engineers,  U.  S.  A., 
makes  it  unlawful  to  discharge  oil — 
including  fuel  oil,  sludge  or  refuse — 
upon,  into  or  under  navigable  waters 
of  the  United  States  from  any  vessel, 
excepting  for  the  purpose  of  smoothing 
the  sea  in  case  of  emergency  or  under 
such  regulations  as  may  be  prescribed 
bythe  Secretary  of  War  in  such  quan- 
tities as  shall  not  be  deleterious  to 
health  or  fish  or  dangerous  to  property. 
A  fine  of  $2,.500  for  violation  is  pro- 
vided and  clearance  papers  may  be 
denied  until  the  fine  is  paid.  Th-;  act 
does  not  become  fully  effective  until 
three  months  after  its  passage  and  may 
be  suspended  in  time  of  war. 


U.  S.  Court  Curbs  Striking  Shop- 
men by  Drastic  Injunction 

On  application  of  Attorney  General 
Daugherty,  Federal  Judge  Wilkerson  of 
the  U.  S.  District  Court  in  Chicago  has 
issued  a  temporary  injunction  against 
the  striking  shopmen,  the  officers  and 
members  of  their  unions  and  the  affili- 
ated unions  of  the  American  Federation 
of  Labor,  restraining  them  from  inter- 
fering in  any  way  with  railroad  opera- 
tion. The  writ  is  returnable  on  Sept. 
11,  when  argument  will  be  heai-d  as  to 
making  the   injunction  permanent. 

The  restraint  imposed  on  the  strikers 
and  their  sympathizers  is  drastic  and 
far-reaching.  They  are  not  to  use  the 
union  funds  in  fui-therance  of  any  of 
the  acts  forbidden  by  the  injunction. 
They  are  not  to  engage  in  picketing  or 
in  any  way  even  by  mail,  telephone  or 
through  newspaper  interviews,  to  per- 
suade or  encourage  railroad  workers  to 
leave  their  positions.  They  are  not  to 
loiter  about  railroad  property  or  to  in- 
terfere with  employees  even  to  the  ex- 
tent of  displaying  force  or  numbers, 
jeering  or  taunting  them.  These  re- 
strictions are  in  addition  to  the  usual 
restraint  imposed  upon  actual  interfer- 
ence with  rail  property  and  oper.ition. 

When  the  injunction  was  first  ai. 
nounced  organized  labor  through  many 
spokesmen,  including  Samuel  Gompers, 
displayed  bitter  resentment  at  its 
scope,  and  during  the  week-end  there 
has  developed  a  sentiment  on  all  sides 
that  the  action  is  not  calculated  to 
achieve  peace  most  speedily  or  on  a 
basis  of  the  greatest  permanence.  The 
railroad  executives  contend  that  condi- 
tions are  not  so  desperate  as  to  justify 
so  drastic  a  step  and  fear  that  their 
efforts  to  resume  normal  operation  may 
be  set  back  rather  than  forwarded  by 
the  move. 

Six  Government  Engineers  Sail 
for  Rio  Engineering  Congress 

Washington   Correspondence 

When  six  of  the  Government's  engi- 
neers were  confronted  with  missing  the 
opening  of  the  International  Congress 
of  Engineers  to  be  held  at  Rio  in  con- 
nection with  the  B^-'izilia.i  International 
Exposition,  the  [""ederated  American 
Engineering  Societies  intervened  and 
was  able  to  induce  the  State  Depart- 
ment to  allow  these  men  to  sail  in 
time  to  be  present  at  the  opening  ses- 
sion on  Sept.  17.  Among  the  num- 
ber was  Dr.  T.  T.  Read  of  the  U.  S. 
Bureau  of  Mines,  who  was  one  of  the 
delegates  designated  by  the  Federa- 
tion. 

The  State  Department  had  postponed 
from  Aug.  24  to  Sept.  2  the 
date  of  sailing  of  the  government  engi- 
neers and  scientists  being  sent  to  the 
exposition.  Several  efforts  were  made 
without  success  to  secure  the  revoca- 
tion of  this  order.  The  State  De- 
partment's position  was  that  the  gov- 
ernment would  have  to  pay  the 
subsistence  expenses  of  these  men  for 
a  longer  period.  The  Federation,  in  a 
letter  to  Secretary  Hughes,  proposed  to 
meet  this  expense  insofar  as  Dr.  Read 
was  concerned  so  that  their  delegate 
could  be  present  ac  the  opening  session. 
The  offer  was  not  accepted  but  Secre- 
tary Hughes  asked  that  the  order  be 
rescinded  and  that  all  the  members  of 
the  p-overnment  party  be  allowed  to 
sail  as  originally  planned. 


Site  is  Chosen  for  Bridge 
Across  San  Francisco  Bay 

Ravenswood   Point,   33   Miles   South  of 

City,  Recommended  as  Location  for 

Proposed  Highway  Structure 

Active  interest  in  schemes  for  bridg- 
ing San  Francisco  Bay,  so  far  as  im- 
mediate construction  is  concerned,  has 
for  some  time  centered  on  the  selection 
of  one  of  the  proposed  locations  for  a 
highway  bridge  across  the  lower  end  of 
the  bay,  with  approaches  suited  par- 
ticularly to  automobile  traffic.  The  two 
most  promising  locations  have  their 
western  ends,  respectively,  at  Ravens- 
wood  Point,  33  miles  south  of  San  Fran- 
cisco by  highway,  or  about  H  miles 
above  the  present  Southern  Pacific  R.R. 
bridge  at  Dumbarton,  and  at  Little 
Coyote  Point,  which  is  24  miles  by  high- 
way south  of  San  Francisco.  In  order 
to  provide  for  traffic  at  either  location, 
a  new  highway  south  from  San  Fran- 
cisco is  needed  as  present  routes  are 
already  greatly  overcrowded.  The  pro- 
posed new  highway  is  to  cost  about  $5,- 
000,000  and  is  to  be  built  100  ft.  wide  in 
a  125-ft.  right-of-way,  the  first  con- 
struction being  of  a  40-ft.  pavement 
Vv'ith  provision  for  future  widening. 

The  California  State  Highway  Com- 
inission  considered  both  bridge  sites  and 
recommended  the  selection  of  the 
Ravenswood  Point  location  as  the  "most 
direct,  practical  and  economical."  The 
Little  Coyote  Point  location  was  re- 
jected on  account  of  the  high  cost  of 
construction.  The  bridge  from  Ravens- 
wood Point  is  estimated  to  cost  $2,691, - 
475  and  would  consist  of  eight  200-ft. 
fixed  spans  and  one  310-ft.  draw  span; 
both  approaches  would  be  supported  on 
concrete  piles,  the  western  approach  be- 
ing 1,768  ft.  and  the  eastern  approach, 
1,734  ft.  in  length. 

Joint  committees  are  at  work  appor- 
tioning the  cost  of  the  new  highway 
from  San  Francisco,  the  approaches, 
and  the  bridge  itself  among  the  state 
and  the  several  counties  and  communi- 
ties interested.  With  the  highway  com- 
mission definitely  on  record  recommend- 
ing location  and  type  of  bridge,  it  is  not 
anticipated  there  will  be  delay  due  to 
any  further  discussion  on  these  points. 
At  a  meeting  of  the  joint  bridge  com- 
mittee in  San  Francisco  on  Aug.  28  M. 
M.  O'Shaughnessy,  city  engineer  of  San 
Francisco,  stated  that  it  would  cost 
$50,000  to  make  the  necessary  surveys 
for  the  new  highway  from  San  Fran- 
cisco to  the  bridge.  Representatives  of 
San  Francisco  and  San  Mateo  counties, 
through  which  this  road  would  run,  as- 
sured the  meeting  that  funds  for  this 
survey  would  be  made  available. 


Contractor   Sues   Bridgeport 

The  Holbrook,  Cabot  &  Rollins  Corp., 
of  Boston  and  New  York,  general  con- 
tractors, la.st  week  instituted  a  suit 
against  the  City  of  Bridgeport,  Conn., 
to  recover  $400,000  damages,  alleging 
the  city  delayed  them  in  performance 
of  their  contract  in  connection  with  the 
construction  of  the  Stratford  Avenue 
bridge  in  Bridgeport.  The  contract  was 
entered  into  Oct.  5,  1915,  and  completed 
in  1920,  at  a  cost  of  nearly  $500,000. 
The  contractors  undertook  the  contract 
before  prices  of  labor  and  materials  had 
begun  their  big  ascent  due  to  w.ir  con- 
ditions, and  at  various  times  the  in- 
creased costs  made  the  contract  a  los- 
ing one  for  the  builders. 
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Hearings   on    Hydraulic    Labora- 
tory Bill  to  Begin  Soon 

Wash ington  Correspondence 
Hearings  on  the  bill  proposinp;  that 
the  federal  government  establish  a  na- 
tional hydraulic  laboratory,  will  begin 
Sept.  8  before  a  sub-committee  of  the 
Senate  Committee  on  Commerce  of 
which  Senator  Ransdell  is  chairman. 
John  R.  Freeman,  president  of  the 
American  Society  of  Civil  Engineers, 
will  appear  before  the  Committee  at 
that  time.  The  hearings  will  be  recon- 
vened each  day  until  he  has  completed 
his  presentation  of  the  need  for  such  a 
laboratory.  It  then  is  the  intention  to 
allow  an  interim  of  several  weeks  be- 
fore the  next  hearing  is  had  so  as.  to 
give  an  opportunity  to  circulate  the 
printed  copies  of  Mr.  Freeman's  testi- 
mony. Witnesses  who  are  properly 
qualified  to  criticise  or  make  sugges- 
tions in  connection  with  Mr.  Freeman's 
plan  then  will  be  called. 


Engineering  Societies 


Calendar 


Annual   Meetings 


NEW  ENGL.\XD  WATKU  WOr.KS 
ASSOCIATIOX.  Ho.ston ;  Annual 
Convention,  New  Bedford,  Ma.ss,, 
Sept.    12-15. 

AMERICAN  ASSOCIATION  OF  PORT 
AUTHORITIES  :  Montreal.  Que.  ; 
Annual  Convention,  Toronto,  Ont., 
Sept.   14-16. 

AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL IMPROVEME.MTS,  St. 
Petersburg,  Fla. ;  Annual  Conven- 
tion,  Cleveland,  Ohio,  Oct.  2-6. 

.AMERICAN  SOCIETY  OF  CIVIL, 
ENGINEERS,  New  Y'ork ;  Fall 
Meeting:,  San  Franciseo,  Oet.  4-0. 

AMERICAN  PUBLIC  HEALTH  AS- 
SOCIATION, New  York  :  Annual 
Convention,    Cleveland,    Oet.    16-19. 


The  Indianapniis  Chapter  of  the 
American  Association  of  Engineers  at 
its  meeting  Aug.  24  took  up  the  ques- 
tion of  salaries  for  public  service  en- 
gineers. The  A.  A.  E.  chairman  of  tho 
national  committee  on  salaries  of  engi- 
neers in  public  service  started  the  dis- 
cussion which  had  in  mind  the  securing 
of  sufficient  data  upon  which  the  na- 
tional committee  might  base  some  ac- 
tion. 


Personal  Notes 


Henry  E.  Elrod,  consulting  en- 
gineer, Dallas,  Texas,  has  returned  to 
his  home  in  Santa  Monica,  Cal.,  where 
he  is  located  for  the  present  regaining 
his  health.  "He  expects  to  return  to 
Texas  soon  to  resume  his  practice. 

B.  H.  Dudley,  former  office  man- 
ager of  the  P.  J.  Leevelling  Construc- 
tion Co.,  has  become  associated  with  M. 
Hayes  &  Sons,  general  contracting  firm 
of  Dongola,  111.  Mr.  Dudley's  new  posi- 
tion is  also  office  manager. 

Thomas  R.  Camp,  at  one  time  a 
resident  engineer  and  later  city  engi- 
neer of  Breckenridge,  Texas,  has  joined 
the  consulting  engineering  firm  of  Haw- 
ley  &  Sands,  of  Ft.  Worth  and  Houston. 


D.  L.  C  0  s  T  E  L  L  o,  formerly  an  in- 
spector of  construction  in  the  U.  S. 
Navy  construction  department,  has 
been  made  a  resident  engineer  in  the 
Massachusetts  Bureau  of  Highways, 
Department  of  Public  Works.  He  is 
stationed  at  South  Egremont,  Mass. 

McClendON  &  PURNELL,  Min- 
eral Wells,  Texas,  have  been  appointed 
engineers  for  Hosier  Parish,  La.,  where 
.$1,000,000  will  be  spent  on  flood  control. 

Clifford  R.  Allee,  former 
construction  foreman  for  the  Indiana 
Oil  Refining  Co.,  has  become  associated 
with  the  Port  Jervis  (N.  J.)  Water- 
works Co.  as  superintendent  in  munici- 
pal water  supply  construction. 

Ivan  M.  Dansard,  former  as- 
sistant in  civil  engineering  at  Purdue 
University,  has  joined  the  staff  of  the 
Fargo  Engineering  Co.,  Jackson,  Mich. 

R.  E.  KiLLMER,  recent  assistant 
county  engineer  of  Bexas  County, 
Texas,  has  been  appointed  county  engi- 
neer, vice  C.  E.  H  0  F  F  who  has  re- 
signed to  engage  in  road  contracting 
work. 

T.  H.  Webb  testing  engineer,  has 
been  appointed  assistant  state  high- 
way engineer  of  Texas  to  succeed 
Charles  H.  Kendall  who  has 
resigned.  R.  J.  Hanks  will  succeed 
Mr.  Webb  as  testing  engineer. 

Arthur  P.  Patterson  has 
been  appointed  county  engineer  of  Cof- 
fey County,  Kansas,  to  fill  the  vacancy 
caused  by  the  resignation  of  B.  S. 
C  0  H  N.  Mr.  Patterson  was  formerly 
employed  by  the  Portland  Cement  Asso- 
ciation at  Milwaukee,  Wis. 

E.  H.  Cottrell,  consulting  engi- 
neer of  Dallas,  Texas,  was  recently  ap- 
pointed city  engineer  of  McKinney  to 
succeed  CHARLES  SCHULTZ  who 
has  resigned  to  become  city  engineer  of 
Tulsa,   Okla. 

Capt.  Henry  C.  Porter  has 
been  appointed  a  Texas  state  highway 
division  engineer  to  succeed  James 
P  E  R  I  E  who  resigned  to  become  citv 
engineer  of  Ballinger,  Texas.  Capt. 
Porter  was  until  recently  county  engi- 
neer of  Kleberg  County. 

Edward  Svanoe,  a  widely- 
known  Norwegian  hydro-electric  engi- 
neer, will  arrive  in  the  United  States 
Sept.  16  to  attend  the  San  Francisco 
meeting  of  the  American  Society  of 
Civil  Engineers.  O.  C.  Merrill,  the 
executive  secretary  of  the  Federal 
Power  Commission,  is  arranging  an 
itinerary  for  Mr.  Svanoe,  which  will 
allow  him  to  visit  some  of  the  larger 
hydro-electric  developments  in  this 
country  prior  to  the  opening  of  the 
meeting  on  Oct.  4. 

John  E.  Blair  until  recently  a 
resident  engineer,  Texas  State  Highway 
Department,  is  now  city  engineer  of 
Mineola,  Texas. 

Calvin  E.  Cock,  of  Temple, 
Texas,  has  been  appointed  county  engi- 
neer of  Neches  County,  Texas",  with 
headquarters  at  Corpus  Christi. 

R.  D.  M  o  R  r.  A  N,  who  has  been  city 
engineer  of  Temple,  Texas,  fo  a  num- 
ber of  years  has  resigned  to  become  su- 
perintendent of  water  and  sewers  at 
Mexia,  Texas. 


Blaine  Potter,  Superintend- 
ent of  Public  Works  for  Jamestown, 
N.  Y.,  has  resigned.  The  office  which 
he  has  occupied  will  be  consolidated 
with  that  of  the  city  engineer. 

Fay,  Spofford  &  Thorn- 
dike,  consulting  engineers  of  Boston, 
have  announced  that  they  have  admit- 
ted to  partnership  the  following  men: 
John  Ayer,  Bion  A.  Bowman, 
Carroll  A.  Farwell,  Ralph 
W.  Horne,  Ralph  T.  Jackson, 
George  L.  Mikick,  Barzillai 
A.  R  I  c  H,  and  W  a  R  R  e  N  D.  T  R  a  S  K. 
Most  of  these  men  have  been  long  asso- 
ciated with  the  firm.  The  business  is  to 
be  continued  as  heretofore  under  the 
existing  firm  name. 

William  A.  D  o  e  r  r  i  e  s,  at  one 
time  assistant  engineer  of  Elizabeth, 
N.  J.,  and  previous  to  that  time  assis- 
tant chief  engineer  on  the  construction 
of  the  Bayway  refinery  of  the  Standard 
Oil  Co.  of  N.  J.,  is  now  associated  with 
the  Ozark  Engineering  Co.,  Springdale, 
Ark.,  engineers,  as  chief  engineer.  The 
organization  with  which  Mr.  Doerries  is 
associated  is  engaged  in  considerable 
road  construction  work  in  the  Ozark 
Mountains. 

Boyd  A.  Bennett,  recently 
elected  city  manager  of  Charlottesville, 
N.  C,  after  having  been  director  of 
public  works  for  Lynchburg,  Va.,  as- 
sumed his  new  duties  Sept.  1.  Mr.  Ben- 
nett has  been  acting  city  manager  of 
Lynchburg  during  the  absence  of  E.  A. 
Beck,  city  manager,  on  vacation. 

C  0  L.  C.  H.  C  r  A  w  f  o  R  D,  the  Souti- 
American  manager  of  the  Baldwin  Lo 
comotive  Co.,  and  Clifford  Shoe- 
maker, of  Washington,  D.  C,  have 
been  appointed  official  representatives 
of  the  American  Associftion  of  Engi- 
neers to  attend  and  report  upon  the 
International  Engineering  Congress 
being  held  at  Rio  de  Janeiro  in  con- 
nection with  the  Brazilian  Centennial 
Exposition.  The  congress  opens  Sept.  17. 


Business  Notes 


R.  E.  B  R  o  o  k  s  C  0.,  New  York  City, 
has  taken  over  the  sale  of  iiuiustria! 
barrows  manufactured  by  the  Akron 
Barrow  Co.  The  company  will  act  as 
exclusive  selling  agents  in  greater  New 
York. 

The  Automatic  Flush 
Tank  Co.,  Cedar  Rapids,  Iowa,  has 
taken  over  the  business  of  the  D  E  L  a 
Hunt  Flush  Tank  Co..  includ- 
ing late  improvements  in  siphonic  and 
air-locking  devices  for  .ntermittent 
flooding  of  sand  filters,  and  announces 
that  the  organization  and  plant  facili- 
ties have  been  enlarged  and  improved 
considerably. 

Thompson  &  Matthews  Co. 
I  N  c,  general  contractors,  of  Red  Bank, 
N.  J.,  wish  to  announce  that  the  firm 
name  has  been  changed  to  S.  S. 
T  H  0  M  P  s  o  N  &  C  0.  I  N  c. 

L.  R.  TiLLOTSON  has  been  ap- 
pointed sales  representative  for  the 
Barrett  Co.,  New  York,  in  Kansas.    He 
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will  be  connefted  with  the  Kansas  City, 
Mo.,  office  with  headquarters  in  Topeka, 
and  his  attention  will  be  directed 
towards  rural  highway  work. 

The  United  Paving  &  Con- 
STRUCTION  Co.,  Ltd.,  Victoria, 
B.  C,  has  been  organized  recently  and 
has  undertaken  a  street-paving  project 
for  the  city  of  Victoria  to  cost  approxi- 
mately 1200,000  and  consist  of  about 
ten  miles  of  asphalt  penetration  road. 
D.  W.  Johnston  of  Vancouver,  who  has 
been  identified  with  a  number  of 
western  municipalities  in  engineering- 
work  during  the  last  fifteen  years,  is 
the  chief  engineer  of  the  newly-organ- 
ized company. 

Frank  E.  Ransom  e,  until  re- 
cently with  the  Fegles  Construction  Co., 
Ltd.,  Minneapolis,  as  construction  su- 
perintendent on  the  recently  completed 
Barge  Canal  grain  elevator  at  the  Erie 
Basin,  Brooklyn,  N.  Y.,  has  purchased 
an  interest  in  the  Lynch  Construction 
Co.,  New  York  City,  and  will  serve  as 
construction  superintendent  for  that  or- 
ganization on  a  $2,000,000  warehouse 
for  the  Standard  Milling  Co.,  Jersey 
City,  N.  J.  Mr.  Ransome's  past  ex- 
perience includes  connections  with 
Twohy  Bros.,  contractors,  Portland, 
Ore.,  the  Security  Bridge  Co.,  Minne- 
apolis, and  the  Turner  Construction 
Co.,  New  York  City. 

The  McWane  Cast  Iron 
P  I  p  E  C  0.,  through  its  president,  J.  R. 
McWane,  has  announced  thata  new  plant 
will  be  built  on  a  30-acre  tract  in  Birm- 
ingham, Ala.,  to  take  care  of  future  ex- 
pansion. The  first  unit  will  be  started 
at  once  and  is  expected  to  be  in  opera- 
tion by  March  1,  1923.  The  new  plant 
will  specialize  for  the  present  on  the 
smaller  sizes  of  cast-iron  pipe,  particu- 
larly the  newly-developed  2-in.  and  li- 
in.  sizes,  claimed  to  be  the  smallest  cast- 
iron  pipe  now  made.  It  will  turn  out 
approximately  8,000  ft.  of  pipe  per  day 
and  will  start  with  a  force  of  1.50  men. 
The  company  is  comparatively  new, 
having  been  organized  early  this  year, 
but  Mr.  McWane  has  been  in  the  cast- 
iron  pipe  business  for  years  and  was 
one  of  the  organizers  and,  later,  presi- 
dent of  the  American  Cast  Iron  Pipe 
Co.,  also  of  Birmingham.  From  this  same 
company  James  D.  Sample,  assistant  to 
the  president,  resigned  to  become  vice- 
president  of  the  McWane  company.  One 
of  the  chief  products  of  the  new  com- 
pany will  be  the  McWane  precalked- 
joint,  cast-iron  pipe,  described  in  an- 
other column  of  this  issue. 


Equipment  and 
Materials 


Portable  High-Pressure  Pump 

A  light  portable,  high-pressure  pump 
designed  primarily  for  use  in  putting 
out  forest  fires,  but  adapted,  also,  ac- 
cording to  its  manufacturer,  the  Evin- 
rude  Motor  Co.,  of  Milwaukee,  to  a 
variety  of  construction  uses,  has  been 
placed  upon  the  market.  The  equipment, 
illustrated  herewith,  weighs  less  than 
100  lb.  complete  and  has  a  capacity  of 
2,400  gal.  an  hour  under  70-lb.  pressure, 
and  900  gal.  an  hour  at  1.5.5-lb.  pressure. 
The  pump  is  a  small  Viking  special 
internal  gear  pump,  direct-connected  to 


an  Evinrude  4-.5  hp.  two-cylinder,  two- 
cycle   motor,   with    magneto   built   into 


the  flywheel.  The  overall  length  is 
31  in.,  the  width  Hi  in.,  and  the 
height  17  in. 


Precalked  Joint  for  Cast-iron  Pipe 

A  precalked  joint  for  cast-iron  pipe, 
the  result  of  8  years  of  research,  has 
been  developed  by  the  McWane  Cast 
Iron  Pipe  Co.,  of  Birmingham,  Ala. 
The  joint  is  practically  factory-made 
and  eliminates  the  need  for  the  bell  hole 
in  laying.  In  manufacturing  it  the  pipe 
is  stood  vertically  in  racks,  bell  end  up- 
ward. A  mandrel  imperceptibly  larger 
than  the  spigot  end  of  the  pipe  it  rep- 
resents is  inserted  in  the  joint.  Then 
braided  hemp  packing,  a  specially-pre- 
pared ring  of  closeset  iron  wedges,  two 
more  braids  of  hemp  and  a  final  filling 


I.  I.' 


2,   Hemi) ;  3,  Iron  Wi 
4.  Shoulder  of  Pipe. 


dge  ; 


of  lead  are  placed  in  the  joint.     Pneu- 
matic calking  tools  calk  the  joint  thor- 
oughly for  one-half  its  circumference. 
In  laying  this  pipe  it  is  only  neces- 


sary to  knock  out  the  protecting  wooden 
blocks,  place  the  pipe  with  the  precalked 
side  downward  in  the  trench,  and  calk 
on  top.  Driving  the  lead  in  thus  at  the 
top  forces  the  pipe  down  firmly  to  a  seat 
at  the  bottom.  A  little  touching  up  of 
the  bottom  side  of  the  joint  with  double 
offset  tools  completes  it. 


Small  Mixer  Mounted  on 
Ford  Truck 

A  7-cu.ft.  paving  and  building  mixer, 
mounted  on  a  Ford  truck  chassis,  has 
been  placed  on  the  market  by  the 
Archer  Iron  Works,  Chicago.  The  full 
power  of  the  Ford  engine  is  available 
for  the  operation  of  the  mixer,  which 
can  be  controlled  by  one  man  either 
from  the  driver's  seat  or  from  the 
uround.  The  short  wheelbase  is  pointed 
I'ut  as  an  advantage  for  the  road  con- 
tractor's u.se.  The  machine  is  equipped 
with  a  loader,  automatic  water  tank 
and  a  9-ft.  distribution  chute  with  gate 
openings.  The  mixer  frame  is  clamped 
to    the    chassis    with    U-bolts    allowing 


contractors  to  adopt  it  to  their  own 
Ford  trucks  if  desired.  The  weight  of 
the  outfit,  complete  with  loader,  is 
2,500  lb. 

Advantages  are  claimed  for  this 
equipment  as  a  building  mixer,  es- 
pecially where  work  is  spread  over  a 
large  area,  requiring  frequent  move- 
ment from  one  location  to  another. 

The  Archer-Ford  mixer  is  also  fur- 
nished as  a  low-charging  mixer  with 
drum  set  directly  on  the  truck  chassis 
and  equipped  with  loading  platform 
for  charging  materials  into  the  drum 
direct  from  wheel  barrows.  In  this 
type  the  loader,  water  tank  and  pav- 
ing chute  are  not  provided. 


Out-of-the-Ordinary 
Trade  Publications 

Synchronous  Motors  —  THE  AllIS- 
Chalmers  Mfg.  Co.  has  issued  a  new 
bulletin  20  pp.,  illustrated,  dealing 
largely  with  industrial  uses  of  syn- 
chronous motors  for  belted,  coupled  or 
direct-connected  service. 


Wave  Transmixsion  of  Power —  Wal- 
ter Haddon,  132  Sali.sbury  Square, 
Fleet  St.,  London,  E.  C.  4,  England,  has 
issued  a  .'iO-p.  illustrated  booklet 
describing  his  patented  method  of 
power  transmission  by  wave  vibrations 
and  the  storage  of  energy  in  liquids. 
Applications  of  the  system  to  rock  drill- 
ing and  other  industrial  u.ses,  such  as 
riveting  and  calking,  are  illustrated.  In 
the  wave-transmission  method,  the  dis- 
covery of  Gogu  Constantinesco,  water  is 
contained  in  a  system  of  flexible- 
jointed  piping  connecting  apparatus 
which  generates  wave  motions  with  the 
drill  or  other  machine  which  applies  the 
power  created.  Power  is  derived  not 
from  a  direct  flow  of  water,  but  rather 
by  a  series  of  pulsations  backward  and 
forward.  The  wave  generator  con- 
.sists  of  one  or  more  cylinders  with  pis- 
tons driven  by  steam  or  gasoline  engine 
or  electric  motor.  Drilling  equipment 
utilizing  the  wave  transmission  prin- 
ciple is  manufactured  by  W.  H.  Dor- 
man  &  Co.,  Ltd.,  Stafford,  England. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


August  Contracts  Show  Gain 
Over  Preceding  Month 

Average    Weekly    Rate   of   $32,026,000, 

Again.st  929,79.J.476  During  July 

Heavier  Than  .August,  1921. 

August  contracts,  as  announced  in  the 
five  August  issues  of  En(jinecrii\() 
News-Rccoi-d.  aggregated  $160,130  000, 
compared  with  $119,173,906  reported  in 
the  four  July  issues.  This  is  an  aver- 
age weekly  rate  of  $32,026,000,  against 
$29,793,476  for  July.  This  total  includes 
$12,542,000  for  Canada,  leaving  $147,- 
588,000  as  representing  important  engi- 
neering-construction contracts  awarded 
in  the  United  States  during  the  five 
weeks.  The  rate  for  August,  1921,  was 
$26,161,000  per  week,  which  is  about  20 
per  cent  lower  than  this  year. 

These  figures  are  compiled  from  Con- 


fer July.  Streets  and  roads  contracts 
aggregated  $37,035,000  as  against  $33,- 
5.36,000  for  July.  Federal  Government 
contracts  totaled  $1,547,000  for  Au- 
gust as  compared  with  $7,099,900  in  July. 
Lettings  in  the  Middle  West  reached 
$46,004,000  as  against  $44,756,000  in  the 
Middle  Atlantic  states.  This  makes  the 
thii'd  instance  since  the  first  of  the  year 
in  which  the  Middle  West  has  surpassed 
the  Middle  Atlantic  states  in  the  total 
values  of  contracts  awarded. 


Ft 


inance 


Briefs 


Stock  market  strong. 

Bond  market  irregular,  with  few  new 
issues.  Appointment  of  a  I'eceiver  for 
the  Chicago  &  Alton  weakened  the  more 
speculative  railway  bonds.  Industrials 
dull.      Discussing    foreign    government 


Higher  Fuel,  Labor  and  Sacks 
Advance  Cement  Prices 

In  a  letter  from  Mr.  C.  B.  Rogers, 
sales  manager  of  the  Sandusky  Cement 
Co.,  Cleveland.  Ohio,  recently  sent  to 
retail  dealers  in  the  distributing  ter- 
ritory of  Indiana,  Illinois,  Iowa,  Mich- 
igan, Ohio  and  Wisconsin,  the  cost  of 
coal  and  its  effect  upon  cement  prices 
are  very  forcibly  illustrated. 

The  price  of  coal  per  ton,  f.o.b.  the 
Bay  Ridge,  Ohio  and  Dixon,  111.  mills, 
during  the  first  four  months  of  1922, 
was  $4.02.  During  the  months  of  May 
and  June  the  price  rose  to  $4.85  and 
between  July  1  and  15,  another  advance 
brought  the  figure  to  $9.64.  The  cost 
of  fuel  reached  $10.64  per  ton  between 
July  16  and  31. 

Commenting  upon  the  situation,  Mr. 
Roger's  letter  is  quoted  in  part: 


Engineering  News-Record 

Construction  Cost 

Index  Number 

September,    1922 185.00 

August,  1922 173.40 

September,  1921 188.27 

Peak,  June,  1920 273.80 

1913     100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  is  12  points  higher  than  last  month,  due  to 
continued  stiffening  in  prices  of  steel  and  lumber,  and 
advance  in  cement  and  labor.  Steel  is  now  $1.90@S2.25, 
Pittsburgh  mill.  Lumber  and  cement  advanced  gen- 
erally. Common  labor  stiffened  in  three  important 
centers,  resulting  in  an  average  rate  for  the  entire 
country  of  I5c.  Thus,  general  construction  cost  is  only 
2  per  cent  cheaper  than  one  year  ago  and  32  per  cent 
under  the  peak;  it  is  85  per  cent  above  the  1913  level. 


Engineering  News-Record 
Construction  Volume 
Index  Number 
Monthly 

August,  1922  154 

July,  1922  118 

August,    1921    94 

1913    100 

Yearly 

1921  (entire  year) 88 

1920  (entire  year) 91 

1913    100 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  154  for  the  month  of  .\ugust,  and  88  for 
the  whole  of  1921,  as  again.st  100  for  1913.  This  means 
that  the  actual  volume  of  construction  in  1921  (not 
the  mere  money  value  of  the  contracts  let  that  year) 
is  12  per  cent  under  the  volume  of  construction  for  ISl.'?. 
Our  monthly  volume  number.  154  for  .\ugust,  1922,  is 
really  the  increment  of  construction,  and  indicates  the 
rate  at  which  contracts  are  being  let  as  compared  with 
1913  awards. 


struction  News  and  involve  large  engi- 
neering projects  only,  with  a  minimum 
of  $25,000  on  public  works,  except 
water-works,  ($15,000),  $40,000  for  in- 
dustrial construction  and  $150,000  for 
commercial  buildings. 

The  most  notable  gains  were  in  in- 
dustrial lettings  and  building  awards. 
Industrials  reached  a  total  of  $21,660,- 
000  during  the  five  weeks  of  August  as 
against  $11,616,000  during  the  four 
weeks  of  July.  Buildings  totaled  $73,- 
512,000   as   compared    with   $50,834,000 


obligations  the  Annalist  says:  "Evi- 
dently the  decision  to  allow  a  six 
months'  moratorium,  with  present  pay- 
ments made  in  short-term  Grerman  Gov- 
ernment Treasury  Notes,  was  regarded 
as  constructive,  for  prices  for  securities 
of  the  Governments  most  interested 
were  strong  at  the  close," 

Money — Resources  of  the  national 
banks  of  the  United  States  amount  to 
$20,706,000,000  on  June  30,  which  was 
$529,000,000  more  than  on  May  5  and 
$188,000,000  over  June  30,  1921. 


"It  takes  200  lb.  of  coal  to  burn  one 
barrel  of  cement.  Therefore,  every 
$1.00  per  ton  on  cost  of  coal  equals  10c. 
per  barrel   on  cost  of  finished  cement. 

"It  is  readily  seen  that  the  one 
item  of  coal  entering  into  the  cost  of 
manufacturing  a  barrel  of  cement 
shows  an  increase  of  66c.  per  barrel 
during  the  last  fifteen  days  of  July 
over  the  first  four  months  of  the  current 
year,  and  no  immediate  prospects  of 
relief. 

"The  first  four  months  of  this  year 


VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  AND  CANADA  IN  AUGUST,  1922 


New 
England 


Waterworks 

Sewers 

BridRes .  . 

Excnv.  anddrcdicinR. 
Streets  and  roads.  .  .  . 

Industrial  works 

Buildings 

Fed.  Gov't  work 

Miscellaneous 

Total 


$104,000 
151,000 

"1,041,000 

2,040,000 

3,197,000 

166,000 

180,000 

Middle 

.\tlantic 

$2,193,000 

408,000 

516,000 

19,000 

6,343.000 

7,155,000 

26,488.000 

269.000 

1,365,000 


Southern 

$312,000 

568.000 

997,000 

6.600.000 

6.568,000 

519,000 

1,098,000 

887,000 

883.000 


Middle 

West' 

$873,000 

1,577.000 

810.000 

123,000 

12.157,000 

6,408.000 

23.729,000 

17.000 

310,000 


VVesI    of 

'lissisMipj)i 

$677,000 

463.000 

485.000 

128,000 

6,044.000 

2.050.000 

8,622,000 

11.000 

189,000 


Western 

$232,000 

76,000 

731,000 

50.000 

2,542.000 

576,000 

7,153,000 

197.000 

1,291,000 


Canada 

$207,000 

254.000 

1,481.000 

2.340,000 
2,912,000 
3,225.000 

2.123.666 


Total 

$4,494,000 

3,450.000 

5.171,000 

6,920.000 

37,035,000 

21.660,000 

73,512,000 

1,547,000 

6.341,000 


$6,879,000         $44,756,000        $18,432,000         $46,004,000         $18,669,000         $12,848,000         $12,542,000       $160,130,000 
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we  secured  all  needed  common  labor  at 
25c.  to  28c.  per  hour.  Today  we  aw 
paying:  for  same  class  of  labor  35c.  per 
hour  or  an  increase  of  257r.  All  semi- 
skilled and  skilled  labor  in  like  pro- 
portion. 

"During:  the  winter  of  1921-22  cement 
sacks  could  be  purchased  at  9J  and  10c. 
each;  today  the  cost  is  16c.,  an  increase 
of  6c  per  sack  or  $6,000  per  car.  We 
still  charge  you  but  10c.  for  each  sack. 
We  purchased  our  last  car  of  100,000 
sacks  on  June  28,  1922.     We  have  pur- 


chased 500,000  sacks  since  January  1st. 
This  last  purchase  was  made  due  to 
Medusa  Sacks  not  being  returned  as 
promptly  as  might  be,  nor  in  propor- 
tion to  increased  shipments  due  to 
heavy  storage  on  part  of  contractors. 

"These  are  but  three  items  that 
enter  into  the  cost  of  producing  a  barrel 
of  finished  cement.  The  above  figures 
are  accurate  as  applying  to  Medusa 
Cement. 

"Permit  us  to  ask:  would  you  raise 
your  price  if  you  were  in  our  position  ? 


"In  addition  to  above,  our  'Annual 
Jinx'  is  now  on  our  heels — 'Car  Short- 
age.' For  two  successive  days,  we  have 
received  no  cars  in  which  to  ship 
orders." 

Bad  Order  Cars  Decrease  9,438 
In  Twenty-four  Days 

Reports  received  from  the  railroads 
of  the  United  States  by  the  American 
Railway  Association,  show  that  out  of 
the  2,267,399  freight  cars  on  all  lines, 
335,575  or  14.8  per  cent,  were  in  need 


Labor  Rates  and  Conditions  Throughout  the  Country 


With  the  strike  in  the  bituminous 
mines  nearly  over,  save  for  a  few  thou- 
sand men  still  out  in  the  non-union 
fields  of  Pennsylvania  and  the  union 
districts  of  West  Virginia,  and  settle- 
ment with  the  anthracite  miners  prac- 
tically effected,  soft  coal  production 
reached  a  total  of  nearly  9,700,000  tons 
for  the  week  ending  Sept.  2,  according 
to  the  Geological  Survey. 

Now  comes  the  complaint  of  a  car 
shortage,  the  limiting  factor  in  the 
production  of  bituminous  coal,  from  the 
union  districts  of  Eastern  Ohio  and 
Northern  West  Virginia.  With  the 
soft  coal  output,  for  the  week  in  ques- 
tion, over  25  per  cent  above  the  country's 
normal  weekly  consumption  for  that 
period,  a  car  shortage  rather  than  an 
insufliicient  fuel  supply  becomes  the 
principal  check  to  normal  industrial 
progress.  With  the  supply  of  fuel  in- 
creased, greater  activity  is  also  noted 
in  steel  operations.  Miners  tempo- 
rarily employed  in  the  steel  works,  will 
presumably  return  to  the  coal  fields, 
now  that  the  old  wage  rate  has  been 
definitely  maintained.  That,  together 
with  restricted  immigration  and  several 
other  factors  tending  toward  a  scarcity 
of  labor  in  the  steel  mills,  is  respon- 
sible for  the  notable  advance  of  20  per 
cent  in  the  wages  of  common  labor  in 
the  steel  industry,  effective  Sept.  1. 

Following  the  wage  gains  realized  by 


coal  miners  and  steel  workers  come 
announcements  of  advances  in  common 
labor  rates,  in  the  construction  industry, 
from  three  cities  reporting  to  Engineer- 
ing News-Record.  All  three  quote  a 
minimum  of  30c.@35c.  per  hr.  as 
against  a  rate  of  30c.  in  Atlanta, 
25e.@30c.  in  Montreal  and  25c.@35c. 
per  hr.  in  Philadelphia,  previously. 
Bricklayers  in  Philadelphia  have  been 
granted  $1.20  as  against  $1  per  hr. 
and  hoisting  engineers  in  Kansas  City, 
$1@$1.25  as  compared  with  $1  per  hr., 
last  month.  No  reductions  have  oc- 
cured  in  the  building  trades'  wage 
schedule,  throughout  the  country,  dur- 
ing the  month. 

Local  labor  conditions  as  reported 
by  Neivs-Record  correspondents  are 
given  as  follows: 

Seattle — Lumber  mills  operating 
within  2  per  cent  of  normal  and  logging 
camps  running  full  blast.  Volume  of 
new  construction  holding  up  and  ex- 
pected to  continue  into  the  early  winter. 
Demand  for  harvest  hands  absorbing 
all  unemployed. 

Detroit — All  classes  of  labor  a  little 
more  plentiful  than  a  month  ago,  due 
to  slackening  of  construction.  Men  on 
city  work  threatened  with  lay-off  be- 
cause of  lack  of  cement.  Bonuses  being 
paid  to  bricklayers. 

Birmingham  —  Construction  less  ac- 
tive.     Wage    increase    of   20   per   cent 

(Higher  rates  indicated  by  -f,  decreases  by — ) 


granted  steel  workers  and  coal  miners. 

Philadelphia — Scarcity  of  bricklayers, 
hodcarriers,  carpenters  and  hoisting 
engineers.  Fair  supply  of  piledrivers 
and  structural  ironworkers.  Plenty  of 
common  laborers,  but  men  are  paid  off 
each  night  and  new  ones  hired  next  dav. 

Kansas  City — Scarcity  of  bricklayers 
and  carpenters.  Plenty  of  all  other 
crafts.  Union  common  laborers  receive 
60c.  per  hr. 

Pittsburgh  —  Carpenters  and  brick- 
layers scarce;  plenty  of  hodcarriers  and 
common  laborers  and  a  sufficient  num- 
ber of  hoisting  engineers  and  structural 
iron  workers.  Wage  advance  of  20 
per  cent  in  steel  mills,  effective  Sept.  1. 

Montreal  —  Scarcity  of  bricklayers; 
ample  supply  of  other  trades. 

San  Francisco — Still  plenty  of  work 
for  all  classes  of  construction  labor. 

New  Orleans — No  complaint  on  the 
part  of  contractors  of  a  shortage  of 
skilled   or  unskilled  labor. 

Denver — Building  trades  mechanics, 
100  per  cent  employed. 

New  York — No  change  in  skilled 
building  trades'  wage  rates  since  1921. 
Common  labor  average  still  between 
44c.  and  60c.  per  hr.  Pick  and  shovel 
men  in  excavation  work,  however,  re- 
ceive as  low  as  40c.  per  hr.,  non-union. 
In  building  construction  common  labor- 
ers receive  not  less  than  50c.  with  the 
union  minimum  rate  at  60c.  per  hr. 


Brick- 
Cities  layers 

Atlanta 20.90 

Baltimore 1.25 

Birmingham 1 .00 

Boston 90 

Cincinnati 125 

Chicago 1 .  10 

Cleveland 1.25 

Dallas 1.00 

Denver 1.25 

Detroit 1.12^ 

Kansas  City 1.07J 

Los  Angeles 1 .25 

Minneapolis 1 .00 

Montreal 90 

New  Orleans 1  00 

New  York 1.25 

Pittsburgh 1  .  30 

St.  Louis 1.25 

San  Francisco 1   12  J 

Seattle I  00 

Philadelphia +1-20 


Car- 
penters 

Hoisting 
Engineers 

Hod 
Carriers 

Pile 
Drivers 

Structural 

Iron 
Workers 

Common 
Labor 

i?0.70 
.SO 
.75 
.90 

go.  70 
.87 
.50®  1.00 
.90 

80.30 
.54 
.15®. 25 
.60 

30:74' 
".'90 

1.00 

1.00 

.90 

-H?0.30@.35 
.30 
.15@.20 
55 

.95 

1.00 

1.04@1.10 

1.00 

1.00 

.95 
1.10 

1.04 
1.00 
1.00 

.721 

"'.60" 

.60 

.75@.8U 

•771 
1. 10 

.91 
1.00 
1.00 

.95 
1.05 
1.10 
1.00 
1.03  J 

.40 

.725 

.35®. SO 

.80 
1.00 

.80®.  90 
-|-1.00@1.25 

.50®.  60 
.80 

1.00 
.85@1.00 

.60®.  80 
1.07J 

.50 
.60 

1.00 
.80 

1.00 
.80 

1.12i 
.65 

875 

1.00 
.80 

.56J@.625 
.35®.  SO 

.65 
.85 

.50 
.90 

.35 
.50 

.50 
.80      • 

.55 
1.00 

H-.30@.35 
.3S®.40 

1. 121 

1.25 

875 

1.00 

1.125 

.44®.  60 

1.12i 
1.12i 

1.00 
1.12J 

.80 

.85 

1.00 
1.00 

1.00 

1.05 

.50®.  60 
.35®. 40 

1.00 

.sn 

.90 

1.00 
.90 

.90 

.75 

.70 

.75®90 

1.00 
1  00 
1.00 

1.121 

.80®.  90 

.90 

47i®.S0 

.50®.  60 

-(-.30®.  35 
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of  repairs  on  Aug.  15.  This  was  an 
increase  of  10,992  cars  over  the  total 
number  in  bad  order  on  July  1,  when 
the  shopmen's  strike  began,  at  which 
time  there  were  324,583  ears  or  14.3 
per  cent. 

Between  Aug.  1  and  Aug.  25,  how- 
ever, freight  cars  in  need  of  repairs 
decreased  9,438,  according  to  reports 
of  the  Association  of  Railway  Execu- 
tives, issued  Sept.  2. 

Surplus  cars,  in  good  repair  and 
ready  for  immediate  use  if  necessary, 
totaled  140,253  on  Aug.  15.  This  repre- 
sents a  decrease  of  13,627  cars  since 
Aug.  8.  Of  the  total,  10,453  were  sur- 
plus box-cars,  a  reduction  of  5,420 
within  a  week;  while  111,521  were  sur- 
plus coal  cars  which  was  a  decrease 
of  6,523  within  the  same  period.  Sur- 
plus coke  cars  totaled  3,620,  a  decrease 
of  262  since  Aug.  8. 

Coal  loadings  on  Thursday,  Aug.  31. 
totaled  29,027  cars.  Although  this  was 
an  increase  of  816  cars  over  the  pre- 
ceding day,  it  was  also  1,027  cars  fewer 
thar  were  loaded  on  Monday,  Aug  28, 
when  the  total  was'  30,054  cars,  the 
largest  number  loaded  on  any  single 
day  since  April  1,  when  the  miners' 
strike  began. 

Increases  in  coal  loadings  were  re- 
ported in  the  Allegheny,  Northwestern, 
Centralwestern,  and  Southwestern  dis- 
tricts, with  small  decreases  in  the  others. 


Lumber  Industry  Looking 
for  Cars 

The  lumber  industry  throughout  the 
country  is  looking  for  cars  to  make 
shipments  and  hoping  that  embargoes 
may  soon  be  lifted.  For  the  week  end- 
ing Aug.  19  reports  of  the  various 
associations  to  the  National  Lumber 
Manufacturers  Association  indicated  a 
slight  drop  in  production,  shipments  of 
only  88  per  cent  of  the  cut,  but  orders 
were  95  per  cent  of  the  cut.  It  is 
evident  that  many  mills  are  turning 
down  orders  and  thus  restricting  new 
business  on  account  of  theit  inability 
to  ship  much  stock  already  cut  and 
dry,  according  to  A.  Fletcher  Marsh, 
statistician  of  the  association. 

Among  the  individual  associations 
the  volume  of  southern  pine  new  book- 
ings continue  high  although  shipments 
are  20  per  cent  less  than  new  business 
and  some  of  the  mills  east  of  the  Missis- 
sippi are  still  shipping  nothing.  On 
the  Pacific  Coast,  the  West  Coast 
Lumbermen's  Association  shows  a  pro- 
duction at  the  same  level  as  for  the 
previous  week,  with  shipments  picking 
up  somewhat,  but  orders  are  being  re- 
fused by  the  mills. 

Reports  received,  Aug.  31,  by  tele- 
graph from  all  the  regional  softwood 
lumber  manufacturing  associations  of 
the     country,     reflect     the     cumulative 


effects  of  the  coal  and  railway  strikes, 
which  are  expected  to  continue  to  influ- 
ence the  lumber  movement  for  some 
time  after  their  settlement.  Orders 
for  lumber  show  a  noticeable  decrease 
from  those  of  the  previous  week,  pro- 
duction also  fell  off  and  shipments  barely 
held  their  ovm.  Neverthelesss  the  lum- 
ber industry  continues  to  hold  a  de- 
cided margin  of  increased  activity  over 
this  time  last  year. 

With  respect  to  the  normal  produc- 
tion for  the  week  ending  August  26 
of  the  five  larger  associations,  that  be- 
ing 214,594,097  feet,  the  actual  cut  was 
100  per  cent,  shipments  88  per  cent  and 
orders  92  per  cent.  For  all  the  eight 
regional  associations  reporting  weekly, 
shipments  were  89  and  orders  91  per 
cent  of  production. 

Total  production  for  the  w  ck  by 
375  mills  was  236,485,952  feet;  ?hir- 
ments,  210,551,595;  orders,  214,778,959; 
the  respective  decreases  being,  4,722,- 
445  feet,  369,423  and  13,204,602,  from 
the  figures  of  the  388  mills  reporting 
the  preceding  week.  As  compared  with 
the  corresponding  week  of  1921  pro- 
duction advanced  by  61,294,848  feet, 
shipments  by  37,539,042  and  orders  by 
27,817,992.  These  advances  do  not 
maintain  the  margin  of  increase  for  the 
year  as  a  whole,  or  come  up  to  expec- 
tations for  August  as  based  on  the 
usual  ratio  of  that  to  other  months. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Market 


Pig  Iron  —  Continued  scai-city  has 
advanced  price  of  No.  2  foundry,  $6  in 
Cincinnati  and  Chicago,  ?7  in  Birming- 
ham, and  $8  in  Pittsburgh,  during  the 
last  month.  Basic  iron  up  $1  in  Pitts- 
burgh. ?2  in  Cincinnati  and  $5  in  Phila- 
delphia; bessemer,  $5  per  gross  ton 
higher,  in  Pittsburgh. 

Railway  Supplies — Light  rails  up  $3 
per  ton  in  Pittsburgh.  Standard  spikes 
advanced  10c.@15c.  and  track  bolts  25c. 
per  100  lb.,  at  mill. 

Pipe — Discounts  reduced  three  points 
on  black  steel,  two  on  galvanized,  and 
five  on  both  black  and  galvanized  iron 
pipe,  on  new  Pittsburgh  basing  card 
of  Aug.  23.  Similar  reductions  in 
warehouses  throughout  the  countiy. 
Pig-iron  scarcity,  consequent  to  recent 
fuel  shortage,  reflected  in  higher  cast- 
iron  pipe  quotations.  Rise  of  50c.  in 
Birmingham,  $1.46  in  Chicago  and  $2 
per  ton,  on  6-in.  pipe,  in  New  York. 
Clay  drain  tile,  4-in.,  up  $3  and  8-in., 
$10  per  1,000  lin-ft.,  in  New  York. 
Sewer  pipe,  together  with  most  other 
clay  products  affected  by  fuel  situation; 
rise  of  lc.@4c.  per  ft.  on  smaller  sizes 
at  Pittsburgh,  followed  by  similar  ad- 
vances in  Detroit,  Philadelphia  and  New 
Orleans. 

Road  and  Paving  Materials — Road 
oils  up  Jc.  per  gal.  in  New  York.  Bulk 
asphalt  advanced  $1  in  New  York, 
Baltimore  and  Atlanta;  $2  in  Boston 
and  Philadelphia  and  $4.50  per  ton  in 
Detroit.  Asphalt  in  packages  up  $1 
in  Boston  and  $3.50  per  ton  in  Detroit. 
Rise  in  road  oils  and  asphalt  due  to 
abrupt  falling  off  in  Mexico  petroleum 
output  since  striking  salt  water  at 
principal  production  centers.  Granite 
paving  blocks,  5-in.,  up  $3  in  Phila- 
delphia and  $3.25  per  M  in  New  York. 


Wood  paving  blocks,  3J-in.,  advanced 
12c.  in  New  York,  12Jc.  in  New  Orleans 
and  15c.  per  sq.yd.  in  Boston;  due  to 
higher  lumber  and  labor  costs.  Phila- 
delphia, however,  quotes  reduction  of 
24c.  per  sq.yd. 

Sand  Gravel  and  Crushed  Stone — 
Sand  and  gravel  quoted  at  $2  as 
against  $1.80  per  cu.yd.  in  Chicago,  and 
at  $1  as  compared  with  $1.25,  one 
month  ago;  in  Seattle.  Minneapolis 
quotes  advance  of  25c.  and  Philadelphia, 
5c.  per  cu.yd.  on  both  ij-in.  and  IJ-in. 
gravel.  Price  fluctuations  due  to  purely 
local  conditions. 

Lime — Advance  of  $2  per  ton  on  both 
lump  and  hydrated  in  Philadelphia. 
Lump  finishing  quoted  at  $2.40  as 
against  $1.75  per  bbl.  (180  lb.  net)  in 
New  Orleans.  Hydrated  finishing 
down  50c.  per  ton  and  common  lump 
5c.  per  bbl.  in  Atlanta.  Reductions 
due  to  falling  off  in  demand. 

Cement — Mill  advances,  due  to  fuel 
situation,  of  10c.  at  Hudson,  N.  Y., 
Mason  City,  la.,  and  Northampton,  Pa.; 
15c.  at  Buffington,  Ind.,  Universal,  Pa., 
Fordwick,  Va.,  and  Leeds,  Ala.,  and  5c. 
per  bbl.  at  Hannibal,  Mo.,  effective  dur- 
ing the  last  month.  Mill  rise  reflected 
in  following  advances:  f.o.b.  Philadel- 
phia, 10c. ;  Chicago,  Pittsburgh,  Cleve- 
land, Detroit,  Indianapolis,  Milwaukee, 
Peoria,  Cedar  Rapids  and  Davenport, 
15c.;  New  York,  Cincinnati  and  Toledo, 
20c.  per  bbl. 

Structural  Steel — Wage  advance  of 
20  per  cent  plus  increased  fuel  costs, 
reflected  in  higher  steel  quotations  both 
at  mills  and  warehouses.  Minimum  of 
$1.90  on  steel  shapes  established  by 
leading  interest;  independents,  gen- 
erally, quoting  $4@$5  per  ton,  higher. 
Maximum  of  $2@$2.25  per  100  lb.,  f.o.b. 


Pittsburgh,  on  shapes  and  bars,  has 
applied  on  actual  sales  during  wee':. 

Shapes  and  plates  up  1.5c.  -.t  San 
Francisco,  20c.  in  Dallas,  21c.  m  New 
York  and  24Jc.  per  100  lb.  in  Chicago 
warehouses,  during  month.  Reinforc- 
ing bars  advanced  21c.  in  New  York, 
22Jc.  in  Chicago  and  45c.  in  San  Fran- 
cisco. Rivets,  3-in.,  up  25c.  at  mill;  15c. 
in  New  York,  25c.  in  Chicago  and  50c. 
per  100  lb.  in  Dallas  warehouses. 

Steel  Sheet— Rise  of  10c.@20c.  per 
100  lb.,  f.o.b.  Pittsburgh.  Blue  annealed 
L'p  25c.;  black,  40c.  and  galvanized  50c. 
in  Chicago  warehouses,  during  month. 
Advance  of  25c.  per  100  lb.  in  New 
York. 

Brick  and  Hollow  Tile — Common  brick 
quoted  at  $18@$20  as  against  $20  per 
M,  alongside  dock,  New  York.  Slight 
falling  off  in  demand.  Dallas  reports 
reduction  of  25c.  per  M.,  in  month.  New 
Orleans .  however,  quotes  advance  of 
50c.,  Mineapolis,  $1  and  Cleveland,  $2 
per  M.  Hollow  tile  continues  to  rise. 
Slight  ad'-ance  in  Denver,  Cleveland, 
Mineapolis  and  Philadelphia. 

Lumber  —  Despite  prevailing  trans- 
portation difficulties,  lumber  demand  is 
very  strong.  Sharp  advances  reported 
in  New  York,  Chicago,  Mnneapolis, 
Birmingham,  Philadelphia,  Detroit  and 
Montreal. 

Scrap — Pig-iron  shortage  causing  in- 
creased demand  for  iron  and  steel  scrap. 
Average  advance  of  $1  per  gross  ton 
on  all  grades,  in  New  York. 

Explosives  —  Market  stable;  slight 
advance  in  Birmingham  on  40@60  per 
cent   gelatin   dynamite. 

Linseed  Oil — Prices  firm  throughout 
country.  Chicago,  however,  reports 
drop  of  2c.  per  gal.  during  month; 
slight  reduction  in  Minneapolis. 
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Prioe  ftdT&noes  mnee  last  month  arc  indi 
PIC  IRON— P«rGfoi.Ton— QuotationB  compiled  by  The  Matthew  Addy  Co.: 


CINCINNATI  ^"""" 

No.  2  Southern  (tilieon  2.25  @  2.?5) .    |,>  5 .  os\ 

Northern  Baiio 28.27t 

Southern  Ohio  No.  2  (siliocn  I.7S®  2.25) 32.27t 

NEW  VRK.  tidewater  delivery 

SouiownNo.  i  teilicon  2.25.®  2.75) 32.44t 

BI:'.MINGHAM 

No.  IFoundiyKsilieon  2.25;@  2.75) 27.00t 

PHILADELPHIA 

Eastern P».,  No.J2X,  (2.25(<i'2.75  sil.) 33  6«t 

Virginia  No.  2  (silicon  2.25  @  2.75) 31  17t 

Basic 31  l«t 

Cnr  Forge 31. 30t 

CHICAGO 

No.  2  Foundry  Local  (silicon  l.75.'@  2.25) 30  OOf 

No.  2  Foundry  So,  . hern  (silicon  2.25®  2.75)  .. .  28.00t 

PITTSBITRGB,  inoluuii'«  freight  charge  from  the 
VaUey 

No.  2 Foundry  VtUey  (s  >  con|l.75  @  2.25) 33  OOt 

Basic 26  OOt 

Bessemer 30. OOt 

*F.o.b.  <umM(.   t  Delivered. 


One  Yeai  Ag" 

124.50 
21.52 
22.52 


30.26 


20.00 


2t   76 
28.74* 
20.26t 
22.26 

20.00 
26.66 


21.95 
19.96 
21.96 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotations  arc  per  ton  fob,  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  loti  5c.  per  100  lb.  is 
charged  extra: 

' -Pittsburgh • 

One 

Current         Year  .Ago  Pirmingham       Chicago 

Standard  bessemer  rails..          140.00               $45  00  $40.00 

Standard  opcnhearth  rails..       40.00                 47  00  $40  00             40  00 

I  ight  rails.  8  to  10  lb 38.00                 45  00  I70«     1.60(ai.70* 

Light  rails,  12  to  14  lb..      .        38  00                 45  00  1.70*     1.60(5)1.70* 

Light  rails,  25  to  45  lb 38<.i  40                 40.00  1.70*     1.60@il.70* 

Rcrolled  Rails Sj<lf29.S0         

♦Per  100  lb. 

RAILWAY  TIES — For  fair-siied  orders,  the  following  prices  per  tie  hold: 

6  In.  I  8  In.  7  In.  i  9  In. 

by  8S  Ft.  by  8J  Ft. 

Chicago,    White    Oak                                                  $1.35  $1.50 

Chicago,  Hardwood  and  Red  Oak 1 .20  1 .30 

Chicago Empty  Cell  Creosoting  (add'l)                    .45  .50 

San  Francisco Gieen  Douglas  Fir                       .85  1.10 

San  Francisco,  Empty  Cell  Creosoted.  Douglas  Fir      1.86  2.30 

St.  Louis,  White  Oak* I    10  144 

St.  I.ouis,  Red  Oak* 97  1    17 

St.  Louis  (creosoted) No.  I,  $0.86;     No.  2,  $0.96;     No.  4,  $1.28 

♦Standard  specifications  38o.  per  tie  additional.    Zinc  chloride  process  27c.  per 
tie  additional. 

TRACK  SUPPLIE,S— The  following  prices  are  base  per  100  lb.  f.o.b.    Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  pricet  at  the  places  named; 

. Pittsburgh San     Bir- 

OneYcar  Fran-  mmg 

Current  Ago      Chicago  St.  Louis  cisco    h.im 

Stnndard  spikes,  A-in.  ,^ 

andlarger $2.35®2S0  $3.00          $2,55      $3,00  $4.I0»2,80 

Trackbolts 3  2S@3.S0  4.00           3.65       4,25  5.10     3.80 

Standard  section  angle  „  .  „«     ^  «.^ 

bars 2.40  2.75          2.40      3.00  4.00     3.00 


PIPE 


WROUGHT  PIPE— The  following  discounts  arc  to  iobbers  for  carload  lots 
on  the  latest  Pittsburgh  basing  card: 


Steel 

Inches  Black 

lto3 68 

2 61 

2Jto5 65 

2  to« 62 

9to  12 61 


BUTT  WELD 

Iron 

Galv.  Inches  Black 

56)  !  to  I)  39i 

LAP  WELD 

49J  2 34< 

33{  21  to  4 37 

49t  4!  to  6 37) 

48|  Jtol2 35i 


Galv. 
24i 


201 
24; 
24  S 
22* 


cated  by  heavy  type;  declines  by  italiea 

BUTT  WELD.  EXTRA  STRONG,  PLAIN  ENDS 
S  to  U 39t 

EXTRA  STRONG,  PLAIN  ENDS 

2 35) 

2ito4 38; 

4Jto6 37i 

7to8 30i 

9tol2 25J 


1  to  1 ! 

66              S5i 

2  to  3 

67              S6i 

LAP  WELD,  EX 

2 

2S  to4.... 

45  to  6.... 
7  to  8     ... 

59              48i 

63              S2S 

.    ...     62              51! 
58               45i 

9to  12... 

52               39J 

2SJ 


22i 
26t 
251 

13i 


STEEL  PIPE — From  warehouses  at  the  places  named  the  following  discounts 
hold  for  steel  pipe; 

. Black   

New  York  Chicago  St.  Louis 

I  to  3  in.  butt  welded 60%  62J%  59%    " 

2!  to  6  in.  lap  welded 57%  59J%  56% 

. Galvanized  -^^-^—-^ , 

New  York  Chicago  St.  Louis 

'  to  3  in.  butt  welded 47%  48!%  45% 

2i  to  6  in.  lap  welded 44%  45!%  42% 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  listless  10% 
Cast  iron,  standard  sizes,  32-5%  off. 


CAST-IRON  PIPE— The  following  are  prices  per  net  ton  for  carload  lots: 


Birmingham 
.Mill 

4  in $12  00 

6  in.  and  over  37.50 


. New  York ■ 

One 
Current  Year  Ago 
«60.30  ;48   30 

55,30  4.5.30 


Chicago 
S50  70 
46.86 


San  Fran- 
St.  Louis    cisco 

$55.00 

51.00 


Gas  pipe  and  Class  "A,"  $4  per  ton  extra;   I6-ft.  lengths,  $1  per  ton. 


CLAY  DRAIN  TILE— The  following  prices  are  per  1000  lin.ft.; 

, New  York  

One  San 

Sise,  In.               Current      Year  Ago  St.  Louis  Chicago  Francisco  Dalhi^ 

3     J40,00         $50,00         $50,00  $55  1 

4     53,00           60,00         $80,00  60  00  $76.50  65  u 

5      80.00            90,00          80.00  97.75  84   d 

6      100  00          115.00           140.00  100.00  127.50  llOd 

I     160.00         185.00         200.00  150.00  212.50  ISI   C 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for  standard  pipe  i 
car  load  lots,  f.o.b.,  except  as  otherwise  stated; 


New  York  Pitts- 
Siie,  In  Delivered    burgh 

3 iO.li  $0  096 


Birming-     St. 
ham       Louis 


4. 
5... 

6... 

8... 
10... 
12... 
15  .. 
18... 
20... 
22... 
24  .. 
27... 
30... 
33... 
36... 


Boston 

MiimeapoUs 

Denver 

Seattle 

Los  Angeles 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  delivered., 

Detroit 

Baltimore   

Kansas  City,  Mo . . . 

Philadelphia 

*4-in.,  6-in.,  9-in., 


■  li 

.20 
.20 
.Si 
.61 

.  or, 

i.osi 

1.60\ 

i.so-\ 

2.i0\  1  28 
S.70\  1  44 
i.BO\  2,60 
■'i.OOi  2,88 
6..i0t  3.87 
7. sot  4,4075 
3 
$0  105 


096 
144 
.144 
224 
336 
.432 
576 
80 
96 


$0  09      $0.0875 
.1125 
.135 
.225 
.2925 
.3825 
.5625 
.765 


1225 

20 

28 

36 

52 

68 

92 


1.20 
2- 00 
2.45 
3.00 
3.25 
B 


.135* 
.13 
.11* 
1.06* 
.096 
.09* 
.68t 
102 
.1225 

respectively. 


$0,1575   $0,245 

40 

.18*  .27 

321 

.275 

.27 

.224 

.22 

70 

238 

35 

.Jii 

.266 


.165* 
.159* 

.144 

,  135 

,45*t 

,153 

.2275 

.10 

.171 


tOoublo  Strength. 


Chicago 
$0.12 
.12 
.18 
.18 
.28 
.42 
,54 
,72 
1.00 
I   20 
I  .60 
1.80 
3.75t 
4  75t 
5.50t 
6.  OOt 
12 
$0,4725 
.72 
.47 
.65t 
.495 
.459 
.43 
.375 
1.35 
.459 
.6870 

.su 

}3-in. 


San 
Fran- 
cisco Dallas 

10  12       

.15  $0.18 

.18  .165 

.21  .26 

.30  .35 

.42         

.54  .80 

.90         

1.32         

2.\(>"  iiio' 

3.00         

3.60         


24  36 

$1   575  $4,408 

2.55  5.66t 

1,70  

2.34!  

1   65  

1.755t  

1    44  4.382t 

1.45  

4,501  , 

1  981  6,Ut 

2.29  5.25 

1  71t  3.8951 

perial. 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS — Following  are  prices  per  gallon  in  tank  cars  8,000  gsl 
f.o.b.  place  named; 


Current 

New  York,  45%  asphalt. .. .     (at  tcrminall $0.05! 

New  S'ork,  65%  asphalt (at  terminal) .05', 

New  York,  binder (at  terminal) .0625 

New  York,  flux (at  terminal) .06 

New  Y<»tk.  liquid  asphalt ....  (atterminalt .065 

St.  Louis,  30-50%  asphalt  (/.oh.)  Wood  Hivrr.  Ill 05 

Chicago,  40-50%,  asphalt 05} 

Chicago,  60-70%  asphalt .051 

nalla.s,  40-50%  asphalt .10 

Dallas,  60-70%,  asphalt .13 

D.-illas,  75-90%  asphalt .15 

San  Francisco,  binder,  per  ton 13  .OOt 

•  I'reight  $21.75  oer  ton  to  Whiting,  Ind. 

t  F.o.b.  Oleum,  Cal.  Freight  to  San  Francisco,  80c.  per  tun. 


One 


miitimum 

Year  Aga 
$0.05 

.05 

.06 

.05! 
.06! 

.02;* 

.05 
.051 
.10 
.13 

,1'! 

15. uO 
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ASPHALT— Price  per  ton  in  packages  (350-lb.  bbk.  or  42 
bulk  in  carload  lo&,  f.o.b.  points  listed; 


New  York  (Merican) 

!5(  ston  (Mrrican) 

Chicaso  (Stanolind) 

San  Francisco, /.O.6.  refinery.  Oleum,  Cal 

Dallas.  {TrxnfC) 

Seattle  "D"  irrnde  (California) 

Denver  {California) 

Minneapolis /.o. 6.  Twin  Ctftc*-(.Verican) 

St.  Louis  (Meriean) 

Baltimore  (Mexican) 

Los  Angeles,  nt  factory,  Bakersheld  (California) 

Montreal  (Mexican) 

Atlanta  (Meiican) 

Detroit  (Mfxican) 

Cincinnati  CV/*"xi>(i7i) 

Maurer,  N.  J.  (Trinidad  and Bermudez) 

Maurer,  N.  J.  (Mexican) 

Philadelphia  (Mexican) 

Kansas  City,  petroleum 

♦Freight  to  San  Francisco.  80c.  per  ton. 

tF.o.b.  Kichmund,  Cal. 

NOTE — Barrels  or   drums  are  optional  in  most  cities, 
ton.  and  from  4  to  5  drums.     Rebates  of  abuut  $1  per  bbl.. 


5-lb.  drums)  and  in 


*ackaEe 

Bulk 

$20  00 

$14  00 

19  SO 

16  00 

20   35 

14   DO 

19   50* 

13   00* 

35  00 

27  00 

23  75 

n.oot 

40  00 

33.50 

28.00 

18.00 

14  00 

22  50 

15.00 

28.00 

21.00 

22.00 

17  SO 

22  50 

19  SO 

22   50 

19.50 

28.50 

26  50 

18.50 

16  50 

180  20 

15  00 

28.83 

22  83 

About  6  bbls.  to  the 
no  rebate  for  drums. 


PAVING  STONE— 

New  York  delivered 5-m.  granite,  28r(t,29b!ockspersq.yd.  $135.00  perM 

I  About  4x8x4  dres-sed 3   20  sq.yd. 

\  About  4x8x4  common 3   00  sq.yd. 

Basalt  block  4x7x8 70  00   per  M 

5-m.  granite no  report 

Gramte 2.00  sq.yd. 

Gramte.  26  S  blocks  per  sq.yd.  1 00 . 0  0  per  M 

Granite 2  00  sq.yd. 

Gramte 100.00  per  M 

Gramte.  4x8x4 3.  25  sq.yd. 

Granite 3.84@4  3q.yd. 

f  4x8x4  dre-**sed 3  .  35  sq.yd. 

\  4x8x4  common 3.00  sq.yd. 

No. Granite 3.95  sq.yd* 

Granite 128.00per  M. 


Chicago 

San  Francisco. ... 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal  delivered 

New  Orleans , 

Cincmnati 

St.  Louis 

Karsas  City 

Philadelphia 


FLAGGING—  r  Bronx 

New  York i  Manhattan    4  ft. .. . 

]  Queens,  5  ft 

L6x20-in.  cross-walk. 
Chicago 18  in.  wide 


$0.25 

sq.ft 

.26 

sqft 

.26 

sq.ft 

1.00 

linft 

.99 

lm.ft 

CURBING — Bluestone  per  lineal  foot,  m  New  York,  costs  77c.  for  5x16  in.,  88c. 
for  5x18  in.;  in  cargo  loti^. 


WOOD  BLOCK  PAVING— 

New  York  (t^elivered) 

New  York  (tlelitfred) 

New  York  (f/Wirer«/) 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Detroit 

Cincinnati 

Kansas  Ci»y 

Philadelphia 


Size  of  Block       Treatment 


3 
3J 
4 
3i 

4 

l\ 

4 
4 
31 

I' 

V 

4 

3i 

4 

3 

4 

4 

4 


16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
18 
16 
•6 
16 
16 
16 
16 
16 


Per  Sq.Yd. 

$2  09 

2  29 

2  57 

2  32 

3.0a(<i  3  25 
2   50 

2  50 

3  00 
Off  market 

2  09 
2  30 

1  80 

2  02} 

2  2S 

3  90 

3  44 

4  50 
2  84 
3.00 
2.10 
2   15 


CONSTRUCTION  MATERIALS 

SAND  AND  CR.WEL — Price    for  cargo   or  carload   lots  to   contractor  is  as 
follows,  per  cu.yd.: 

. .    Gravel    . 

. 1 J  III. . i  In. Sand . 

One                          One  One 

Year                      Year  Year 

Current       .\go    Current       Ago    Current  .\go 

NewYork $1   75       $2  25       $1.75       $2  25  $1.00  $1  25 

Denver 1.75         2  00          175          180  0.75  160 

Chicago 2.00          I    80         2  00          I    80  2  00  I   80 

St.  Louis,  ;)fr  (on 1.25                          1    30  1    10 

.Seattle I  no         1  50         I  oii         1.50  ;  on  I  50 

Dallas 2  25         3.09        2  25         3.50  2.25  2  50 

Minneapolis 1.75         2.00         175          1.00  1   00 

Cincinnati 1.87J       2.25         I  87S       2.25  1.43  1   69 

Sin  Francisco 2.25         2.25         2.25         2.50  1.50  1    50 

Boston 2.65                        2.65  .  2  00 

KewOrleans 2  85         2.85         2  85            ...  I   35  1    35 

I.oii  Angeles,  per  ton 1.50t       i.35t        1   50t        1    451  1    35t  I    20t 

Atlanta,  per  ton 1.85         2   25          1.85          2   25  115  1.35 

Detroit 2.00         2.00         2  00         2   00  2  00  2   00 

Baltimore,  per  ton 1.40          1.40          1.60         I   60  2.00  2  40 

Montreal,  per  ton 1.2$         1.50         150          1.50  125  125 

Birminfiham,  per  ton  (Crushed  elag  used  instead  of  gravel)  1.28  1.37^ 

Philadelphia 1.60          ....          l.SS         ....  1,60 

KmnEfts  City,  per  ton 2.00t       2.00t        0.66         

*  Fine  white  sand:  Pacifie,  $5  per  ton;  Ottawa.  $6. 

t  Freight  from  quarry  to  Lo«  Ancelea  is  8Se.  per  ton,  and  is  included  in  above 
price. 

J  Per  cu.  yd. 


CRU.SHED  STONE- 

otherwi>e,  is  as  follows. 


-Price  for  cargo 
per  cu.yd.: 

^— li  In.- 

Current      One 

NewYork $165  $1 

Chicago 1 .  60 

St.  Louis  delivered. ...        1 .  65 

Dallas  1.65 

San  Francisco 2.25 

Jioston,  (iilirerai 

Minneapolis,  "'  plnnt.,  2  00 

Kansas  City,  at  plant  2,10 

Denver 3.  50 

Seattle  delivered 3  00 

Atlanta 1 .90* 

Cincinnati  deiitered. . .  1  .  75 

Los  Angeles 1.75* 

Detroit 1.90* 

Baltimore 1.75* 

^Iontreal I .  .50* 

Birmingham  deliter^d  3  20 

Phildelphia I    70* 

Pittsburgh 2  85 

Cleveland    3.00* 

*Per  ton. 


or  carload  lots  f.o  b.  city,  unless  stated 


Year  .Ago 
90®  2. 00 

2  00 

1.60* 
2  80 

2  25 

3  00 

2  00 

1  50 

3  00 

2  25* 
2  06 

1  60* 
1.90* 
1/5* 
2.00* 
3.20 


Current 
$1  75 
1.60 
1.65 
1  65 
2.25 

2.2S 

2.10 

3.50 

3.00 

I  90* 

1.75 

1.85* 

1.90* 

I  65* 

2.00* 

3.10 

1.55* 

2.85 

3.00* 


Id. 


One  Year  Ago 
$1.90(3)2  00 
2.50 
1.60* 
2.80 
2.50 
3  00* 

2  25 
1.50 

3.50 

2.06 
I  70* 
I  OO* 
I  65* 
2.10* 

3  10 


CRUSHED  SLAG — Price  of  crushed  .slag  in  carload  lots,  per  net  ton,  at  plants; 

li-ln.  ■  •  -      - 

Youngstown  District $1 .  30 

~ 1   40 

1   40 

1    25 

1.00 

0.75 

1.25 

1.20 


Steuben\'ille  District. 

Ironton  District 

East  Canaan,  Conn 

Easton,  Catasaqua,  Pa 

Birmingham,  Ala 

Buffalo,  N.  Y.,  and  Erie,  Pa 

Cleveland,  Ohio 

Eastern  Pennsylvania  and  Northern 

New  Jersey 

Western  Pennsylvania 


J-In. 
$1  30 
1  40 
1.40 
1.35 
I   00 

0  75 

1  25 
I   20 


Hoofing 
$2.00 
2  00 
2.00 
4  00 
2.00 

2!25 


.<^nd 

$1.30 

1    40 

1.40 

I.  on 

0.90 
0.25 
1.25 
I   00 


I 


2.00 
2.00 


I. 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Common 

NewYork $15  80(a)S16.  17  $13    10 


Lump,  per  Barrel 
Finishing  Common 

'         $2.75@.$3. 14i* 
l.40t 


$3,631* 
2:35t 


Chicago 

St.  Louis 23   20  20  00 

Barton .... 

Dallas 25  00  .    .                       

Cincinnati 15   10  12  50  10.75t 

SanFranci"co 22  00  IS. On  .... 

Minneapolis 29  00  22. 00  (white)      l.70t 

Denver 24  00  

Detroit 18.00  16.00 

Seattle  pnpcr  sorts .  .        24  00  ..  2.80t 

Loi.Angeles 30  00  30  00  3.00* 

Baltimore 15.00  13.00                     

Montreal 21.00  21   00  IS.OOt 

Atlanta .'J. 30  13.00  2.00t 

NewOrleans 17  25  2  40t 

Philadelphia 15.00  14  00  12  50t                      U  50: 

KansasCity 25.60  ...                            12  40t 

*Per  280-lb.bbl.  (netl.    tPer  180-lb   hW.  (not)  JPer  ton— Refund  of  10c  re 
bbl.      Minneapolis  quotes  brown  common  lump  lime;     Kelly  Is.  white  ia  $1.70. 

Sheboygan  $1.55. _   New  York  quotes  hydrated  lime  "on  cars"  in  paper  sacks. 
lump  lime  "alongside  dealers  docks"  or  "on  cars." 


2.50t 

12.50t 

l.75t 

1.40t 
2.70t 
17  00  J 

3.00' 
12.00: 
Moot 

I  T.i 


N.\TURAL  CEMENT— Price  to  dealers  per  bbl.  for  500 
exclusive  of  bags:                                                                   Cu 

Minneapolis  <Rosendale) $2 

Kansas  City  (Ft.  Scott) 1 

bbl. 
rrent 

80 

60 

.00  tc 
.77 

.87 

or  over,   f.o.b.. 

One  Year  .Ago 

$2.80 

1.60 

Cincinnati  (l^tica)          

1 

1  87 

Boston  (Rosendale)  per  bag. 
pit.  Louis  cCarney) 

i 

0.95(&il.05 

PORTLAND  CEMENT— P 

points  listed  uitbont  b'fjs. 

New  York.  del.  by  truck 

New  York,  alongside  dock 

dealers 

Jersey  City  '               

rices  to  con 
Cash  disco 
Current 
.     $2  60 
o 

2  30 
2  73 

220 
2  24 
2  46 
2  48 
2  41 
2  53 
2  37 

.        2    14 
2.41 
2.48 
2  43 
2  20 
2.71 
3.20 
2.39 

.       2.85 
2.90 

.       2  25 
2.50 

2  59 

3  30 
2.50 
2   10 
2  85 

.        2  78 
2  41 
2.39 
Oc.  per  bbl.; 
in  carload  \ 
.      $1  95 
2  00 

tractors  per  bbl. 
unt  not  deducted. 
One  Month  Ago 
$2.40("2  50 

2.10 
2  28 

2.05 
2  09 
2  31 
2  33 
2.26 
2  33 
2.22 
2.14 
2.26 
2.33 
2  28 
2  20 
2.71 
3.20 
2.39 
2.85 
2.90 
2  25 
2.50 
2.39 
3.30 
2.50 
2.10 
2  40 
2.78 
2   31 
2.39 

ots,  without  bags: 
Maflon  City,  Ift.. 
Hudson,  N.  Y... 

Ueds,  Ala 

Hannibal.  Mo... 
Lohich  Valley  Di 
La  Salic,  Inri 

in  ca 
tooo 

rload  lots  f.o.b 

One   Year  Ago 
$2.60(0,2  70 

2  40 
2.89 

Boston 

Chicago 

Pittsburgh 

Cleveland 

Detroit 

Indianapol  .s 

Toledo 

Milwaukee 

2.86 
2.17 
2.17 
2.43 
2.43 
2.43 
2.49 
2.39 

Duluth 

Peoria 

Cedar  Rapids 

2.10 
2.45 
2.51 

Davenport 

St.  Louis 

San  Franc'sco 

New  Orleana 

2.47 
2.90 
3.09 
3.20 

Minneapolis 

2  4! 

3.10 

Seattle 

Dallas   

Atlanta 

Cincinnati 

Los  Angeles 

Baltimore,  del.  by  truck 

Birmingham 

3.10 
2.80 
2.75 
2.57 
3.31 
2.98 
2.85 

Kansas  Ci.  v 

3.05 

Montreal  . 

2.75 

St.  Paul   

NOTE— Bags  10c.  each.  4 
Current  mill-prices  per  barre 

2.41 

Dtrsotors; 
$2  35 

■triet 

2  10 

Stcellon,  Minn 

Fordwick,  Va 

Mitchell,  Ind 

lola,  Ivan 

19; 
2  35 
2  35 
2.10 

2  10 

2  00 

2  00 

2  35 
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TRIANGLE  MESH— Price  per  100  sq.ft.  in  carload  lots: 

PLAIN  4-:nCH  by  4-inch  MESH 


Weight  in 

Style     Poa..U.  ,  -I 

Number     100  sq.ft. 


032 
049 
068 
093 
126 
153 
180 
245 
287 
336 
395 

036P 
053P 
072P 
097P 
049R 
067R 
089R 


22 
28 
35 
45 
57 
68 
78 
f03 
119 
138 
160 

17 
24 
31 
40 
24 
3' 
4U 


Pitts- 
burgh, 

Mill 
$0  7^ 
9 

I    14 


■  Warehouse  - 


New  York 

$0  95 

1  23 

I  48 

1  91 

2  35 

2  81 

3  22 

4  25 
4  90 
5.69 
6.60 


Chicago 
JO  88 
1  U 
1  35 

1  73 

2  U 
2  54 

2  92 

3  85 

4  4S 

5  16 
5  98 


Dallas 

Jl    15 

1.46 

1  80 

2  30 

2  86 
3.40 

3  93 
5  15 
5  96 

7  32 

8  00 


San  Fran- 
cisco 
$1  20 
1  55 

1  89 

2  43 

3  01 


6  31 


In  rolls  ,6-.  20-,  24 
150-,  200-  and  300-ft 


$0.56 

79 

99 

1,28 

.79 

99 

I  28 

,  28-,   32 

lengths 


PAVING 

jn  72 

I  02 

1  29 

I  67 

1  02 

I  29 

1  67 
36-,  40-,  44- 


$0  68 

93 

1  18 

1  52 

93 

1  18 

1  52 

48- 


52- 


$0.88 
I   24 

1  57 

2  02 
I   24 

1  57 

2  02 
and  56-in.  wide  and  in 


Galvaniied  is  about  15%  higher.     Size  of  roll 
carried  m  New  York  warehouses,  48  in  wide  x  150  ff.  long,  or  600  sq.  ft. 

« ■ 

EXPn.NDED  METAL  LATH— Prices  in  carload  lots  per  100  yd.  for  painted 


are  as  follow.^ 
Weight 
2  3 


Gage 
27BB 
26BB 
25BB 
24BB 
22PO 


2  5 
3.0 

3  4 
4.33 


*Xe\v  York 
S22  00 
22  00 
22  00 
24  00 
27  00 


Chicago 

$20  39 

22  00 


St. 
Louis 
$21  25 
22  75 
27  10 
29  25 
31  75 


San 

Francisco 

$20  78 

21   43 

24   28 


Dalla.1 
$25  50 
27  56 
30  71 
33  16 
35.10 


26  33 
3  I   GO 
*  Price  to  contractors  at  warehouse  or  delivered  on  job  in  Manhattan,  Bronx 
or  Brooklyn. ^^ 

BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

■ Warehouse,  Uncut ■ 

Pitts-  Bir- 

burgh        niingham    New  St. 

Inches  Mill  Mill        York    Chicago     Louis 

land  larger     $1  90(n  2  25     $1    85 
1 1  95(ri2  30       I   10 


2  OOn  2  35 

2  15(32  50 
2  40®  2  75 


New 
York 
S2  94 

2  99 

3  04 
3  09 
3  44 


Chicago 
$2  82; 
2  87; 

2  92; 

3  07  > 
3  325 


Dallas 
$3  50 


St. 
Louis 


Includes  15c  charge  for  rutting  to  lengths  of  2  ft.  and  over. 
Twisted  bars  cut  to  length  take  extra  of  27ic.  per  100  lb. 
■      J  ROLLED  FROM  RAILS 

St. 
Chicago     Louis       Dallas  Chicago 

J  End  larger  «1   70       .    .  $3  25  i $195 

|in 1.75       3  30  } 2  20 

} I  80       3  35  

BRICK — Contractors  price  per  1.000  in  cargo  or  carload  lots  is  a?  follows 

■ Common 

One         One  Year 


San 
Fran- 
cisco 
$3  00 
3  05 
3  10 
3  25 
3  50 


Dallas 

$3  50 

3  75 


New  York  (del.) 
New  York  (at  dock) 

Chicago 

St.  Louis,  salmon..  . 
Denver,  salmon.  . .  . 

Dallas 

San  Francisco 

Los  .\ngele3  (del.) . . 

Boston  (del.) 

Minneapolis  (del.) . . 

Kansas  City 

Seattle... 

Cincinnati 

Montreal 

Detroit  (del.) 

Baltimore  (del.) 

Atlanta 

New  Orleans 

Birmingham 


Current     Month  .^go      Ago 
$21.30(0123.50  $23.50       .$l_8  40 


ISdi'  20 
1100 

14  00 
12  00 
111  on 

15  00 
15  00 


18f.il9 
IS  50 

14  00 

15  00 

16  00 
16.50 
20  00 
11    00 

U  00 

„-— - 12  00  

Philadelphia 17.50(ai8.50   17.50(3>  18.50   16.50(3',  I  7.50 

Pittsburgh  (del.) 16  00  16.00  

Cleveland   16  00  14.00 

*For  paving  blocks  35x8!x3  and  3ix8ix4  respectively,    t 
f.o.b.  plant,  Baltimore. 


20.00 

11  00 

14  00 

12  00 
II    IS 

15  00 

15  00 

16  00 
1 7(3!  1 8 

14  50 

14  00 

15  00 

16  00 
16  50 
20   00 

11  00 

12  50 
12   00 


15®  15   50 

11  00 

17  00 

14  00 

12  72 

18  00 

15  50 
17  00 

17  00 
15  50 
14  00 

19  00 

18  00 
17  00 
20.00 

10  00 
14   00 

11  50 


—  Paving  Block  ^ 
3-inch*  4-inch* 
«42  OOt     «50  OOt 


34  00 


42   00 
28.00 


no  maiket 


( not  used) 
44  OOt       53  OOt 

....         43  00 


44  00         

41   00         36.50 

68  00 

36  50  39  50("'41 

36  OOt        

38.00         


38.00         46  00 
F.o.b!'  t  Vitrified, 


HOLLOW  TILE- 

ing  tile. 


-Price  per  block  in  carload  lots  to  contractor  for  hollow  build- 


New  York 

Current         One 

on  Year  Chi-        Phila- 

Trucks*         Ago  cago       delphia 

SO  11120  $0.11370  $0  0808     $0  115 


. 15160 
.20210 


1112 
1516 
1879 
2147 


4x12x12. 

6x12x12...         16670 
8x12x12...        .20840 

10x12x12 

12x12x12 

*  5  per.  off  for  caah. 


Boston 

Minneapolis  (f.o.b.  oars) $0  08 

Minneapolis  (delivered) 09 

Cincinnati 0670 

Kansas  City 085 

Denver .087 

Seattle  (delivered) II 

Los  Angeles  factory .095 

New  Orleans .12 

Detroit  (delivered) 070 

Montreal 09 

Baltimore .14 

Atlanta 0776 

Dallas 115 

Birmingham .10 

Pittsburgh  (del.) 068 

Cleveland 08 


San 

St.  Fran- 

I.nviis         CISCO 

$0  0635  SO    108 


Perth 

.\mboy 

N.  .)., 

Factory* 


,08 
,12 
.16 
.185     . 

8x12x12 

$0  13125 
14675 

1263 
.167 

145 
.25 
.176 

23 

135 
.  16 
.25 
.  1453 

■'.17' 
.128 
164 


156      

244   $0.17890 

21050 

27370 


12x12x12 


$0  23 
.255 

.175 
.270 
.21 
.36 
.22 
.36 
.225 
.30 
39 


.179 


STRUCTURAL  MATERIAL— Following  are  base  prices  f.  o.  b.  mil!,  Pittsburgh 
and  Birmingham  together  with  quotations  per  1 00  lb.  from  warehouses  at  places 
named;  Bir- 

Pitts-       ming-  San 

burgh.        ham      New  St.         Chi-      Fran- 

Mill  Mill     York    Dallas     Louis       cago        risco 

Beams,  3to  15in 1.90®2  25  SI .  95  $3.04  $4  20     S2  92;   S3. 25 

Channel,  3  to  15  in.  ...190®  2  25     I   95     3  04     4  20  ..       2  92;     3  25 

Angles,  3  to  6  in.,  J  in. 

thick 190® 2  25     1.95     3  04     4  20  2  92!     3  25 

Tees,  3in.andlarger...l,90®2  25     195     3  04     4  20  2  92;     3  25 

Plates 1  90® 2  25     195     3  04     4  20  2  92;     3  25 


RIVETS— The  following  quotations  are  per  100  lb.: 


STRUCTURAL 

-  Warehouse  - 


^  New  York—  San 

Pittsburgh,  Current      One         Chi-  St.  Fran-      Dallas 

Mill                           Yr.  Ago      cago  Louis  cisco 

I  in.  and  larger      $2  65           S3.B5     $4.40      S3  35  $3  09>  S4.25       $6  00 

CONE  HEAD  BOILER 

J  in.  and  larger       2  75              3.95      4  50         3  45  3.19;  4.35        6  15 

SandU 2  90              4.U      4  65         3  60  3  35;  4.50        6  30 

S  and  A 3.15             4  35      4  90        3  85  3  59;  4,75        6.55 

Lengths  shorter  than  I  in.  take  an  extra  of  50c.    Lengths  between  I  in.  and  2  in. 
take  an  extra  of  25c. 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 


Pittsburgh. 
Mill 

Wire $2,40®2.60 

Cut 2  25 


San 

St. 

Mon- 

Chicago 

Francisco 

Dallas 

Louis 

treal 

»3   10 

S3  90 

S5  00 

S3. 25 

$4  95 

5  SO 

0,65 

7  75 

5  00 

PREPARED   ROOFINGS— Standard   grade   rubbered   surface, 
nails  and  cement,  costs  per  square*  f.o.b-.  as  follows: 


:'omplet.e   with 


San  Francisco,  Philadelphia,  Atlanta,  New  York,  quote  on  hollow  partition  tile. 


-New  York  - 

-  Philadelphia  - 

I-Ply 

2-Ply 

3-Ply 

l-PIy 

2-Plv 

3-Ply 

l.c.l. 

l.c.l. 

l.c.l. 

l.c.l. 

l.c.l. 

l.c.l. 

No.  I  grade.. 

$2  10 

$2  55 

$3.00 

$1    90 

$2  35 

$2  80 

No.  2  grade.. 

.1.85 

2.15 

2  55 

1  70 

2.00 

2  40 

Slate-surfaced  rooting  (red  and  green)  in  rolls  of  108  sq.ft.  cost^,  $1.95  per  roll 
in  carload  lots  and  $2.20  for  smaller  quantities  f.o.b.  Philadelphia. 

Single  shingles,  red  and  green  slate  finish,  cost  $5,50  per  package  (sufficient  to 
cover  50  sq.ft.)  in  carloads:  $S,  75  in  smaller  quantities,  in  Philadelphia.  Strip 
shingles  (4  in  I)  f,o,b.  Philadelphia.  1  c,l.,  $5.90 


ROOFING  MATERIALS— Prices  f.o.b.  New  York: 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  roll  of  432  sq.ft $2  00 

Tar  pitch  (in  400-lb.  bbl,).  per  100  lb 1  65 

Asphalt  roofing  (in  barrelfl),per  ton,  f.o.b.  plant* 40.50 

Asphalt  felt  (light) ,  per  ton,  f.o.b.  plant* 64 .  50 

Asphalt  felt  (heavy) .  per  ton,  f.o.b.  plant* 68 .  50 

*  Delivered  in  Metropolitan  Dist.,  $3,00  additional. 


SHEETS — Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  the 

base  quotations  from  mill: 


St. 
Louis 


Chicago 
$4  00 
4  05 
4  10 
4  20 


4  70 
4  75 
4  85 


4  85 
4   9S 

4  95 

5  40 
5  55 
5  95 


San 
l'>an- 
cisco 
$4  )5 
4  40 
4  45 
4  55 


Pittsburgh, 
Large 
Blue  Annealed  Mill  Lots 

No.  10 $2  SO®  $2  60 

No.  12 2.55(31  2  65 

No.  14 2  iOm   2.70 

No.  16 2  80®  2.90 

Black 

*Nos.  18  and  20,,,  3  20®   J, 35 

*Nos.  22  and  24. .  .  3  2S(a>  3  40 

*No.  26 3  30®  3,45 

*No.  28 3  35(S  3.50 

Galvanized 

No.  10 3  3S®  J, 45 

No.  12 3  45®  3,60 

No,  14 3  45®  3,60 

Nos.  17  to  21 3  75(a  J  90 

No9.  22  and  24...  3  90(ni  4,05 
»Nos.  25  and  26...  4  05®  4,20 
*No.  28 4  35®  4.50 

*For  painted  corrugated  sheets  add  30c.  per  1,000  lb.  for  5  to  28  gage: 
19  to  24  gages;  for  galvanized  corrugated  sheets  add  1 5c.,  all  gages. 


5  45 

5  50 
5  55 
5.65 


5.60 
5   60 

5  90 
6.05 

6  20 
6   50 


New 
York 
$4  03 
4  08 
4  U 
4  23 


4  40 
4  45 

4  50 
4  60 


4.60 

4  70 
4.70 

5  00 
5  IS 
5.30 
5.60 
25c.  for 


LINSEED  OIL — These  prices  are  per  gallon: 
■ New  York 


Current 
Raw  in  barrel  (5  bbl.  lots) $0.91 


One 

Year    Ago 

$0  78 


■ Chicago » 

One 
Current       Year  Ago 
to  99  $0.75 
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WHITE  AND  RED  LEAD — Base  price  in  cents  per  pound: 


Current 


Red 


1  Year  Ago 


Dry  In  Oil           Drv  In  Oil 

lOO-lb.keg 12.50  14.00  12  25  13  75 

25  and  50-lb.  kegs.  .    12  75  14  25  12  50  14  00 

12i-lb.keg 13  00  14  50  12  75  14  25 

5-lb.cans 15  50  17  00  15  25  16  75 

Mb.cans 17  50  19.00  17  25  18  75 


Current 

Dry 

or 

In  Oil 

12  50 

12  75 

13  00 
15  50 
17  50 


-White 


LUMBER 

Prices  wholesale  tJ  dealers  in  carloati  !ot.-s,  f.o.b. 


San  Francisco — Prices  of  rough  Douglas  fir  No.  1  <-onimon.  in  carload  lots  to 
dealers  at  yards.     To  contraciois,  $2  per  M  ft.  addi.ional. 


6-8  and  10- 16- 18  and 

121-t.  20  Ft. 

JjJand  4                       $28  00  $31   00 

3i6and  8 28  00  31   00 

4i4-6and  8 28.00  31    00 

3ilOand  12 28  00  33  00 

3x14 32.00  33  00 

4x10  and  12 28  00  31  00 

4x14 32.00  33.00 


6x10. 
6x14. 
8x10. 
8x14. 


24  Ft.  and  Tnder 

$30  00 
32  00 
30  00 
32  00 


22  and 
24  Ft. 
$31    00 

31  00 

32  00 
32  00 
34  00 
32  00 
34.00 

25  to  32  Ft. 

$33  00 

35  00 

33.00 

35  00 


25  to  32  Ft. 

$33  00 

34.00 

35  00 

36  00 
36  00 
35.00 

36  00 

33  to  40  Ft 

$35  00 

37  00 
35  00 
37.00 


New  York  an-l  Chicago — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 


■  New  Vork*- 


20  Ft. 
and  T'nder 
3x  4to  8x8 $44  00 


3ilOto  10x10, 
3il2to  12x12. 
3xl4to  14x14 
3x16  to  16x16 
3il8to  18x18, 
4x20  to  20x20. 


46  00 
48  00 
54  00 
60  00 
68  00 
78  00 


22-24 

Kf 
J45  00 
47  00 
49  00 
55  00 
61  00 
69  00 
79  00 


. Chicago  ■ 


20  Ft. 
and  I'ndcr 
$43  00 
46  00 
49  00 
S4  00 
58  00 
65  00 
75  00 


22- 
24  Ft, 
$45  00 
48  00 
51  00 
56  00 
60  00 
67  00 
77  00 


*Wholpsale  price  to  dealers;  to  contractors.  dcli\fTc»l  from  lichters  or  cars  to 
job,  $3  additional.    Short  leaf  pine  up  to  14x  14  costs  $t  5  per  M,  less. 

Over  24  ft. — .Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sixes 
12x12  and  under,  for  sizes  over  12x12  add  $2,  for  merchantable  add  $2  to  sizes 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


Other  Cities 


-8  x  8-In.  X  20  Ft.  and  I'nder 


Boston 

Seattle 

New  Orleans $30.00 

Baltimore 36.45 

Cincinnati 39 .  00 

Montreal 5C.00 

Los  Angeles 

Denver 

Minneapolis. 47,00 

Atlanta 35  00 

Dallas 37.50 

KansasCity 39  25 

Birmingham 32  00 

Philadelphia 39  00 

Detroit 43  75 

St.  Louis 35  00 


Fir 
$23'.  00 


SO  00 

50  00 

$35  00 

44  00 

43  on 

36  25 

36  25 

41  00 

42  00 

Spruce 

P. 

$38  ,'66 

$35' 66 
38  50 
40  00 
78  00 

'36 '25 

■49.00 
40  00 

12  X  12-In. 
20  Ft.  and  Under 
Fir 

$23  DO 


39 ,  01) 
47  75 


44  00         50  00 


40  00 
48  25 
36  00 
48  00 
51  75 
38   00 


64  00 
50.00 
44  00 
50  00 

41    00 


3")   00 
46  75 


—  I-In.  Rough.  10  In.  X  16  Ft.-    2-In    T.  and  Gr. 
and  Inder  10  In.  x  16  Ft. 

P.  Fir         Hemlock         P.  Fir 


$15   50 


Boston 

Seattle 

New  Orleans,  at  mill $  70  00 

Baltimore 35  00 

Cincinnati 62   50 

Montreal 66.00 

Los  Angeles 

Denver 

Minneapolis 46  50 

Atlanta 22  00 

Dallas 37  50 

KansasCity 71  50 

Birmingham 28  00 

Philadelphia 32  00 

Detroit 44  25 

St.  Louis 36  00 

Montreal — Up  to  32  ft.;  over  which.  $3.00  per  M.  incrca.sc  up  to  30  ft. 

Birmingham— <3iiotC8  carload  lota,  f.c .b.  siding.s.     $2  00  additional  per  M.  ft 
10  conrraclor. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver — Quotes  ilealcrs  prices  to  contractor  on  large  projrds. 

St.  Louis — Wholesale  price  to  contractors,  $4  50(<'  $6  per  M  ft,  additional. 


$57  00 

56  45 

80  00 

33  50 

45  00 

$27  00 

45,00 

45  00 

37  00 

36  00 

43  00 

34  25 

34  25 

,;,(  .'; 

40  2$ 

38  25 

43  75 

Jr.  I)(] 

40  25 

30  00 

411  50 
39  50 
30  00 

57,50 

45  00 

34  00 

37,50 

36  50 

41  00 

35  00 

39  09 

FREIGHT  RATES 


On  fini'^hnrl  ftrp]  prodiirts  in  the  Pitt.'^burKh  Hi^triri,  inrluHinc  platr.-^,  struc- 
tural shape.-;,  merchant  .steel,  bars,  pipe  fitting.";,  plain  and  galvanized  wire  nailn, 
rivct«,  spikes,  bolts,  fiat  sheets  (except  planished),  ehain?,  ete..  the  following 
freight  rates  arc  effective  in  cents  per  1 00  Id.,  in  carloads  of  36,000  lb. 


Baltimore JO.  31 5 

~-      -     -  .69 

.365 
.265 
.34 
.295 
.215 


Birmingham . 

Boston 

Buffalo 

Chicago. .  . 
Cincinnati. 
Cleveland. 
Denver 1.275* 

(  ^linimum  carload,  40,0001b. 
fMinimum  carload,  50,000  lb.,  structural  &teel  only;  80.000,  lb.  for  other  iron  or 

3. eel  prcxlucta. 


Detroit   $0,295 

Kansas  City 735 

New  Orleans 515 

New  York 34 

Pacific  Coast  (all  rail) 1 .  50t 

Philadelphia 325 

St.  Louis 43 

St.  Paul 595 


CONTRACTORS'  SUPPLIES 


STEEL  SHEETPILING— The  following  price  is  base  per  'Gl  :t    i.  o.b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  a;  '  : 

Current  One  Month  Ago  One  "x  ear  Ago 

tl  35  $1   65(q  1.65  $2.00 


WIRE  ROPE — Di.seount9  from  list  price  on  regular  gra<Je    t\<  bright  and  galvan- 
ized are  as  follows: 

Eastern  Territory 

New  York 

and  East  of 

i\!issouri  Rive* 

Hercules  red  strand,  all  constructions 30% 

Patent  flattened  strand,  special  and  cast  steel 30% 

Patent  flattened  strand,  iron  rope 15% 

Plow  steel  round  strand  rope .....       45% 

Special  steel  round  strand  rope 40% 

Cast  steel  round  strand  rope 32  J% 

Hound  strand  iron  and  iron  tiller 5% 

Galvanized  steel  rigging  and  guy  rope 1\V. 

Galvanized  iron  rigging  and  guy  rope -*    j% 

Cahfornia.  Oregon,  Nevada  and  Washington   Discount   5  points  less  than  dis- 
ciiunt  for  Eastern  territory. 

Wyoming.  New  Mexico  and  Colorado:  Discount  5p  ints  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 
Montana.  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska.  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  )  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  1-in.,  8  ft.,  J-in.,  6; 
J-in.,  4§;  I-in..  31;  U-in.,  2  ft.  10  in.;  IJ-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  J-in.  and  larger,  in  120(>-ft.  coils: 


Boston 

New  York 

Chicago 

Minneapolis. . . 
San  Francisco. 

Atlanta 

Denver , 

Cincinnati 

Dallas 

Pliiladelphia.-  , 


$0   !7 

19 

I9i 

17 

21 

.20 

20 

.29 

.18i 


New  Orleans $0.  17t 


Los  Angeles 
Seattle 

St.  Louis 

Montreal   .  . 

Detroit 

Baltimore.  . . 
Kansas  City 
Birmingham 


.16J 

.18 

.21 

.30 

.19 

.20 

.\%\ 

■  m 


EXPLOSIVES — Price  per  pound  of  djTiamite  in  small  lots: 

Gelatin 

40% 

New  York $0.  29 

Boston ,    , 

Kansas  City 2425 

Seattle 175 

Chicago 2450 

Minneapolis ,  2092 

St.  Loms 2475 

Denver ; 1775 

Dallas 29 

Los  .\ngele9 .23 

.\tlanta 2525 

Bsiltimore 2550 

Cincinnati 2350 

Montreal 195 

Birmingham,  delicered ,195 

New  Orleans .2675 

San  Francisco    195 

Philadelphia 24 


60% 
SO.  32 

^2725 
.195 
.2750 
.2295 
.2775 
.2075 
.37$ 
.26 
.2825 
27 
255 
.235 
.2SS 
.3025 
.235 
.27 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points             Length  Barge 

12  in.  at  butt 6  in.  30  to  50  ft.  JO.  13 

12  in. — 2  ft.  from  butt 6  in.  50  to  59  ft.  0.  17i 

12  in.— 2  ft.  from  butt  6  in.  60  to  69  ft.  0.191 

14  in. — 2  ft   from  butt  6  in.  50  to  69  ft.  0.23 

14  in.— 2  ft.  from  butt  6  in.  70  to  79  ft.  0.25 

14  in. — 2  Ft.  from  butt Sin.  80  to  89  ft.  0.32 


Rail 

JO. 171 
0.22 
0.24 
0.32 
0.34 
0.38 


SC^RAP — The  price..*  following  are  per  gros.*  ton  paid  to  dealers  and  producers 
f.o.b.  New  York.  In  Cliicago  and  .St.  I.ouis  the  quotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  tran-^fer  charges. 

New  York  Chicago  St.  Louis 

No.  1  railroad  wrought J12  SO  J1150  J12  00 

Sloveplate U  SO  12  00  15  50 

No.  1  machinerv  east 17  00  16  50  14  50 

Machine  shop  turnings 7  OOfo  7  50  4  00  5  00 

Castborings 1100  5  50  6  75 

liailroad  malleable  cast 14  00  12  50  10  2S 

He-rolling  rails 13  00  13  00  15  00 

Relaying  rails 28.50  30  00  15.00 


SHIP  SPIKES— Current  prices  per  100  lb.: 

. —  San  Francisco  — ^ 

In.                                                                         Galv.  Black 

i J6  75  J5  50 

1 6.30  5  05 

S 6.15  4.90 

Pittsburgh  base  in  lots  of  200  kegs  or  more  $3  25 


Seattle 
BlMk 

$8.55 
8.2S 
t.30 


'A^^ 
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Saner  Second  Thought 

AFTER  all,  we  are  not  to  have  a  general  strike.  The 
l\  Gompers'  vaporings  have  not  found  favor  with 
other  labor  leaders.  And  so  the  counti-y  is  assured 
that  there  will  be  no  general  stoppage  of  enterprise, 
that  it  is  not  to  be  punished  merely  because  Mr.  Gom- 
pers felt  that  the  government  was  not  justified  in  seek- 
ing an  injunction  against  the  rail  strikers.  It  was  our 
feeling  that  there  would  be  enough  sober  thought  to 
counteract  the  heat  of  the  leader  of  the  American  Fede- 
ration of  Labor.  The  event  has  proved  that  such  was 
the  case. 

The  Business  Outlook 

TESTIMONY  comes  from  many  lines  of  business  and 
industry  that  if  the  coal  and  railway  disturbances 
were  out  of  the  way  business  would  go  ahead  in  very 
active  fashion.  Past  experience  in  business  indicates 
that  their  optimism  is  justified.  We  have  learned  that 
once  fundamental  conditions  are  sound,  which  means 
that  credit  is  easy  and  the  purchasing  power  of  the 
country  large,  even  serious  industrial  disorders  have 
not  deflected  downward  an  upward  trend  in  the  business 
curve.  How  long  the  present  upward  progress  will 
continue  cannot  be,  with  certainty,  foretold.  But  for 
the  immediate  future,  six  to  nine  months  to  be  con- 
servative, business  prospects  promise  well.  With  the 
coal  strikes  settled,  even  though  on  an  economically  un- 
sound basis,  and  the  rail  strike  dwindling  away,  the 
outlook  is  encouraging. 

Sewage  Relief  for  Los  Angeles 

10S  ANGELES  is  to  be  congratulated  on  its  large 
^  majority  vote  for  a  bond  issue  to  build  a  new  outlet 
sewer  to  the  Pacific  and  provide  treatment  works. 
During  the  rainy  season  the  new  outlet  will  prevent 
the  flooding  that  occurs  at  some  points  because  of  the 
present  overcharged  outlet.  The  treatment  works  are 
a  response  to  the  complaints  of  the  beach  cities  and 
their  patrons  against  the  fouling  of  the  beaches  and 
adjacent  waters.  The  bond  issue  was  defeated  three 
oi-  four  times,  but  at  last  it  went  through  with  a  large 
majority.  Aside  from  the  importance  of  the  favorable 
vote  to  Los  Angeles  and  its  neighbors  it  is  of  interest 
as  preparing  the  way  for  the  first  large  sewage-works 
on  the  Pacific  Coast. 

Responsibility  for  Safe  Housing 

THERE  is  a  law  in  Boston  which  requires  the  most 
crowded  and  most  dangerously  built  types  of  tene- 
ment to  be  equipped  with  automatic  sprinklers  in  base- 
ment and  hallways.  A  very  bad  tenement  fire  some 
years  ago  demonstrated  the  need  for  at  least  this  mini- 
mum of  protection  to  the  inhabitants  of  such  tene- 
ments— buildings  of  combustible  construction  lacking 
even  corridor  and  stairway  protection,  and  housing  ten 
families  or  more.  Primarily  the  law  seeks  to  safeguard 
life,  but  of  course  in  its  ultimate  effect  it  is  as  much  in 


the  interests  of  the  landlord  as  of  the  tenant.  One 
might  therefore  expect  to  find  that  it  was  promptly 
and  cheerfully  complied  with  by  the  owners.  Not  so. 
The  owners  ignored  the  law  and  did  nothing  about 
sprinklers.  The  authorities,  with  equal  inertia,  suf- 
fered the  matter  to  rest  for  several  years,  in  fact  until 
last  week;  now  they  have  instituted  court  proceedings 
to  compel  action.  Thus,  before  a  necessary  bit  of 
progress  toward  safety  is  achieved  there  is  long  delay 
and  a  struggle — the  same  unfortunate  experience  that 
has  attended  most  other  steps  in  social  progress.  The 
trouble  arises  in  part,  we  think,  from  the  fact  that  the 
burden  of  bringing  about  an  advance  is  thrown  on  the 
government  instead  of  being  assumed  by  the  group  di- 
rectly in  interest.  Safe  housing— safe  building  con- 
struction and  administration  generally — is  in  every 
way  the  concern  of  the  real-estate  section  of  the  com- 
munity in  the  first  instance,  and,  correspondingly,  the 
promotion  and  enforcement  of  progressive  regulations 
should  have  its  source  there.  Results  would  be  quicker 
and  more  efl'ective,  at  all  events,  than  when  the  awkward 
machinery  of  governmental  legislation  and  enforcement 
is  depended  upon.  But  the  real-estate  community  does 
not  appear  to  have  recognized  this  obligation  and  op- 
portunity very  fully;  certainly  not  in  Boston. 

Bridge  Loading 

AMONG  the  technical  developments  of  the  past  week 
/\one  of  the  most  noteworthy  was  the  discussion  of 
railway  bridge  loadings  which  developed  at  the  opening 
meeting  of  the  American  Society  of  Civil  Engineers. 
It  indicated  that  progress  has  been  made  in  the  direction 
of  clearing  up  this  question,  which  involves  not  only 
bridge  safety  and  economy  but  also  sound  engineeritig 
procedure.  Some  weeks  ago  (July  27,  p.  131)  we  re- 
ferred to  the  complex  situation  in  bridge  design  grow- 
ing out  of  the  divergence  between  actual  loads  and 
design  loads,  and  to  the  fact  that  the  standard  Cooper 
loading  system  is  no  longer  safe  to  use  without  ar- 
bitrary adjustments  for  each  individual  case.  Although 
previous  conclusions,  chiefly  in  the  American  Railway 
Engineering  Association,  had  reaffirmed  the  value  of 
the  Cooper  loadings,  a  surprising  preponderance  of 
opinion  at  last  week's  meeting  condemned  that  system 
as  long  outgrown.  With  such  views  prevailing  there  is 
a  chance  to  agree  upon  a  new  and  better  system.  But 
before  this  problem  is  taken  up  it  will  be  well  if  as 
much  testimony  as  possible  is  accumulated  on  the  de- 
ficiencies of  the  old  system;  a  sufficiently  broad  collec- 
tion of  opinions  and  experience  statements  is  almost 
sure  to  mark  out  the  main  lines  that  a  new  system 
should  follow.  The  open  forum  of  the  society  discussion 
offers  ideal  opportunity  for  the  purpose.  It  will  be 
desirable  also  to  correlate  the  subject  closely  with  ac- 
tual stresses.  So  far  as  ft  has  gone,  the  discussion 
has  been  based  only  on  calculated  results,  in.stead  of 
upon  measurements  of  load  eff"ects  on  bridges.  Not 
many   such   measurements    have    been   made,    unfortu- 

491 


422 


ENGINEERING     N  E  \\'  S  -  R  E  C  0  R  D 


Vol.  89,  No.  11 


nately.  However,  since  strain-gage  work  by  Charles 
Evan  Fowler  on  the  Niagara  arch  a  few  years  ago 
showed  little  change  in  stress  as  the  engine  was  moved 
along,  there  is  a  possibility,  to  say  the  least,  that 
conclusions  based  on  calculated  results  may  not  be  of 
full  value. 

Aerator  Nozzles 

IF  AERATION  can  be  obtained  by  the  expenditure 
of  5  ft.  of  head  instead  of  the  usual  10  to  1.5  ft.  it 
will  be  far  moi-e  likely  to  be  considered  in  future  water 
treatment  plants,  especially  where  the  water  is  likely  to 
be  infested  with  odor-producing  algae.  The  single- 
spray  nozzle,  the  underlying  principle  of  which  was 
accidentally  discovered  by  the  engineers  at  Sacramento 
(as  described  in  last  week's  issue  of  Engineering  Neirs- 
Record),  answers  the  low-head  requirements  and  ap- 
parently gives  the  other  necessary  efficiencies  of  liberat- 
ing odors  and  taking  on  dissolved  o.xygen — or  liberating 
:he  latter  if  a  super-saturated  condition  exists.  The 
spray  produced  fits  in  with  the  recent  thinking  of  sani- 
tary chemists  on  the  question  of  getting  o.xygen  into 
water  or  sewage  in  that  at  all  heads  it  produces  a  thin 
gossamer-like  sheet.  It  is  this  thin  double  surface  sheet, 
the  analysts  find,  that  absorbs  oxygen  instantaneously. 
A  double  surface  sheet  presents  a  far  more  extended 
area  of  liquid  than  do  the  globular  drops  from  the  ordi- 
nary spray.  The  same  thought  underlies  the  substitu- 
tion of  mechanical  stirring  for  agitation  by  compressed 
air  at  some  activated-sludge  plants  in  England.  At  those 
plants  aerating  paddles  give  a  rotary  forward  movement 
to  the  sewage  in  long  channels,  thereby  continually  pre- 
senting new  sewage  surfaces  to  the  air.  Bubbling  air 
through  sewage  presents  globular  surfaces  of  air  to 
the  sewage.  Per  unit  the  surfaces  thus  exposed  are  a 
minimum  compared  with  the  flat  surface  of  spray 
sheets.  While  the  experiments  at  Sacramento  were 
mainly  for  hydraulic  results,  the  chemical  and  physical 
changes  need  as  careful  study. 

Corrosive  Waters 

THE  BANE  of  many  water-works  engineers  and 
superintendents  is  water  that  corrodes  or  incrusts 
metals.  These  metals  form  a  large  part  of  the  invest- 
ment which  it  is  his  duty  to  conserve  and  his  greater 
duty  to  maintain  in  an  efficient  condition.  In  some 
sections  of  the  country,  corrosion  is  worst  where  the 
waters  are  naturally  soft  but  high  in  color.  Color  re- 
moval increases  the  evil.  At  a  few  plants  in  New 
England  mechanical  filti-ation,  with  prechlorination — 
the  chlorine  and  alum  being  introduced  simultaneously 
— produces  a  non-corrosive  low-colored  water.  To  the 
extent  which  this  combination  is  available,  the  engineer 
and  superintendent  may  chose  between  water  treatment 
to  make  the  water  non-corrosive,  a  coating  to  protect 
the  metal  and,  in  the  case  of  pipes,  cleaning  to  remove 
corrosion.  In  other  words,  he  has  a  choice  of  eradica- 
tion, protection  and  amelioration — for  cleaning  even  if 
complete  is  only  temporary.  In  practice,  the  choice  maj' 
not  be  simple  nor  the  chosen  method  so  completely  as 
the  bald  statement  in  the  preceding  sentence  indicates. 
Relative  costs  and  perhaps  relative  efficiencies  must  be 
weighed.  In  some  cases,  if  not  most,  both  eradication 
and  protection  may  be  required;  in  some,  both  correc- 
tion and  amelioration;  in  extreme  cases,  perhaps  all 
three.  A  protective  coating  for  all  cast-iron  and  other 
metal  water  mains  is  now,  and  for  all  that  can  be  seen 
will  continue  to  be,  in  demand. 


Designing  to  Fit  the  Case 

POVERTY  is  often  a  spur  to  excellence  in  engineer- 
ing. An  illustration  tc  the  point  is  the  road  improve- 
ment described  by  G.  F.  Schlesinger  in  this  issue.  Here 
a  standard  procedure  v/ould  have  been  followed  without 
question  had  the  pinch  of  poverty  not  diverted  attention 
to  other  methods.  Had  there  been  ample  funds  and 
had  the  construction  proceeded  in  the  normal  manner 
the  community  would  probably  have  possessed  as  good  a 
road  but  the  engineering  would  not  have  been  so  good. 
It  would  not  have  been  an  instance  of  doing  well  with 
a  dollar  what  could  be  done  after  a  fashion  by  anyone 
with  two  dollars.  The  greater  significance  to  road 
builders  of  this  operation  lies,  however,  in  the  emphasis 
which  it  lends  to  the  too  often  neglected  doctrine  that 
in  reconstructing  a  highway  the  original  improvement 
should  be  capitalized  to  the  greatest  possible  degree. 
Incidentally  it  demon-strates,  as  a  conclusion  from  the 
previous  statement,  that  the  design  of  pavi^ment  should 
be  made  different  according  to  the  condition  of  the  old 
pavement,  with  a  view  to  obtaining  a  new  pavement  of 
equal  strength  at  all  points.  This  is  sound  engineering 
because  it  is  economy  as  well  as  the  accomplishment  of 
structural  unity.  The  procedure  involves  no  more  than 
a  condition  survey  of  the  old  surfacing  and  a  classifs- 
ing  of  the  conditions  formed  into  .several  groups  f'^r 
each  of  which  a  standard  section  of  pavement  is  de- 
signed. The  article  in  this  issue  is  of  practical  value  in 
setting  forth  a  classification  and  a  method  of  mapping 
the  condition  survey. 


Closer  Relations  With  Latin-America 
Through  Engineering 

IN  RIO  DE  JANEIRO  there  meets  this  week  an  Inter- 
national Engineering  Congress,  simultaneously  with 
the  great  exposition  and  celebration  marking  the  com- 
pletion of  the  first  100  years  of  independence  of  Brazil 
from  European  rule.  The  Congress,  from  the  standpoint 
of  engineers  and  manufacturers  in  the  United  States, 
comes  at  a  most  opportune  time.  Just  when  the  engi- 
neers and  constructors  of  Latin-America  have  begun 
to  show  a  larger  appreciation  of  the  characteristics  of 
the  engineering  and  construction  methods  of  the  United 
States,  the  Congress  gives  us  an  opportunity  to  bring 
home  to  Latin  Americans  the  adaptability  of  our  engi- 
neering thought  to  their  conditions. 

It  was  quite  natural  in  the  past  that  the  engineering 
thought  of  Latin  America  should  show  in  a  marked  man- 
ner the  influence  of  France.  Every  educated  South 
American  speaks  French  as  well  as  he  does  his  native 
language.  He  turns  with  ease,  therefore,  to  the  French 
technical  literature  for  inspiration  and  guidance.  More- 
over, Paris  is  the  Mecca  of  the  Latin  world.  French 
engineering  thought,  as  well  as  French  thought  in  other 
lines,  has  naturally  had  a  dominating  influence.  Of 
late  years,  however,  while  not  under-valuating  what 
they  have  learned  from  France,  the  engineers  and  con- 
structors in  our  southern  hemisphere  have  come  to  ap- 
preciate that  in  the  development  of  our  far-flung  con- 
tinental territory  we  have  been  through  the  experience 
with  which  they,  in  their  equally  broad  expanses  of 
territory,  with  sparse  population,  are  now  confronted. 
There  has  grown  apace,  therefore,  an  admiration  for 
our  engineering  views  and  methods. 

At  the  Congress  now  in  session  in  Rio  our  represen- 
tatives— and,   besides  unattached   engineers,  there  will 
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be  present  official  delegates  from  each  of  the  four  lead- 
ing national  engineering  societies — will  without  a  doubt 
make  the  best  of  their  opportunity,  to  the  benefit  of 
ourselves,  to  be  sure,  but  equally,  we  are  confident, 
of  the  Latin-American  republics. 

Back  of  the  engineering  significance  of  the  Congress, 
of  course,  lies  the  certainty  that  a  fuller  understanding 
between  the  engineers  of  North  and  South  America  will 
have  an  important  influence  upon  trade  development. 
The  political  unity  of  the  Americas  has  long  been  recog- 
nized, to  the  extent,  at  least,  that  we  were  all  of  one 
mind  that  aggressions  from  the  other  side  of  the  At- 
lantic were  not  to  be  tolerated.  Commerce,  however, 
knows  no  commercial  bounds  and  the  shrewd  traders 
from  overseas,  the  English  and  the  Germ.ans  particu- 
larly, were  most  successful  in  commercial  exploitation 
south  of  the  Caribbean.  We,  at  the  time,  were  right- 
fully more  concerned  with  the  development  of  our  tre- 
mendous domestic  market,  created  by  the  expansion  of 
our  West.  Now,  however,  that  we  are  in  a  new  era, 
when  we  have  an  exportable  surplus  of  finished  prod- 
ucts, our  turn  has  come  to  cultivate  the  buyers  of  other 
lands.  In  this  process  engineering  is  the  handmaiden 
of  commerce  and  by  their  participation  in  the  Rio  di.=- 
cussions,  our  engineers  and  constructors  must  inevitably 
contribute,  no  matter  how  close  their  concentration  upon 
technical  topics,  to  the  strengthening  of  our  commercial 
relations  with  Latin-America.  Such  a  sti'engthening, 
we  need  hardly  add,  is  devoutly  to  be  wished. 


No  Thoroug^hfare 

A  PIOUS  wish  expressed  in  Eiigineerinci  News-Record 
.recently  (July  20,  page  90)  concerning  the  desir- 
ability of  determining  the  relative  importance  of  land 
and  water  traflic  at  interesting  points  has  unfortunately 
suffered  some  misinterpretation,  and  as  it  has  been  cir- 
culated with  that  misinterpretation  attached  it  may 
mislead  some.  Another  word  on  the  subject  may  there- 
fore be  in  order. 

Our  wish  was  expressed  in  connection  with  two 
bridge  cases  where  the  superior  claim  of  water  traffic 
was  in  question.  One  of  the  cases  was  that  of  Newai-k 
Bay,  where  crossed  by  the  main  line  of  the  Central  Rail- 
road of  New  Jersey ;  the  city  of  Newark  is  opposing  the 
rebuilding  of  the  bridge.  Interests  supporting  the  city 
quoted  our  wish  as  being  in  support  of  their  attitude, 
and  particularly  in  support  of  their  present  endeavor 
to  delay  a  decision  by  the  War  Department  on  the  re- 
building project.  Those  of  our  readers  who  are  outside 
of  Newark  Bay's  five-mile  sphere  of  influence — odorif- 
erous and  otherwise — did  not,  we  hope,  misunderstand 
our  position  so  completely,  but  for  the  due  information 
of  others  be  it  said  that  we  referred  in  no  way  to  the 
issues  of  the  Newark  case  but  quite  generally  to  the 
situation  that  exists  at  innumerable  points  throughout 
the  country  as  between  land  and  water  traffic. 

Long-established  principle,  fixed  by  tradition  rather 
than  by  legislation,  is  that  water  traffic  has  the  right 
of  way.  How  this  principle  works  in  practice — or 
rather  how  unworkable  it  is— can  be  appreciated  very 
easily  by  anyone  who  will  look  at  a  map  and  note  how 
the  country  is  cut  up  into  little  localized  strips  of 
land  by  all  sorts  of  waterways,  most  of  them  navigable 
or  potentially  navigable.  If  traffic  on  each  of  these 
little  blue  lines  on  the  map  were  actually  jjaramount, 
as  compared  with  intersecting  land  traffic,  the  country 


could  not  do  business.  In  view  of  this  perfectly  obvi- 
ous fact  it  will  not  be  surprising  to  the  map  reader 
that  he  sees  the  black  lines  of  railroads  cross  the  little 
blue  lines  frequently  and  in  all  directions.  On  the 
black  lines,  and  on  the  little  faint  lines  indicating  roads 
(not  shown  on  most  maps),  depends  the  whole  inter- 
course between  town  and  town,  or  state  and  state.  It  is 
they  which  tie  the  country  together  and  enable  busi- 
ness to  go  on.  Therefore  a  sort  of  truce  between  rail 
and  intersecting  water  traffic  has  come  into  being, 
administered  by  the  War  Department,  under  which 
bridge  clearances  and  drawbridge  requirements  are 
adjusted. 

Under  this  compromise  arrangement,  however,  water 
traffic  still  continues  to  occupy  the  favored  position,  and 
decisions  are  made  by  the  War  Department  which  bear 
no  recognizable  relation  to  present  or  future  traffic 
requirements.  All  these  things  mean  public  loss,  or 
added  burden  on  the  community ;  and  the  community 
has  burdens  enough  nowadays.  For  these  reasons  we 
suggested  the  propriety  of  a  special  study  of  the  rela- 
tive claims  of  water  and  land  traffic,  in  order  that  a 
more  fundamental  doctrine  as  to  their  relative  adjust- 
ment at  intersecting  points  could  be  laid  down  and  the 
matter  thereby  removed  from  its  present  arbitrary  and 
unsatisfactory  basis. 

In  such  adjustment  it  is  not  at  all  impossible  that 
it  may  be  found  necessary  or  desirable  to  outlaw  some 
of  the  present  "navigable"  waters  which  amount  to 
nothing  more  than  "No  Thoroughfare"  notices  planted 
aci'oss  the  face  of  the  country.  The  view  has  been 
growing  among  army  engineers  themselves,  we  believe, 
that  in  many  instances  the  traditional  sanctity  of 
waterways  as  navigation  routes  has  become  very  thread- 
bare indeed,  because  of  the  continued  absence  of  navi- 
gation, and  that  the  old  doctrine  is  irksome  even  to 
them  as  its  upholders.  Present  requirements  as  to 
bridge  construction,  for  example,  are  vague  and  vari- 
able, and  in  the  interest  of  water  navigation  develop- 
ment as  well  as  of  road  and  railroad  improvement,  it 
would  be  in  the  highest  degree  advantageous  to  have 
a  specific  formulation  of  the  place  to  be  accorded  to 
water  transportation  and  land  transportation  respec- 
tively, where  they  come  into  conflict.  Fancies  of  politi- 
cal agitators  might  then  bow  to  facts. 

In  expressing  the  wish  that  such  a  statement  of 
principles  might  be  developed,  we  were  particularly 
careful  not  to  have  it  relate  directly  to  the  Newark  case 
because  that  city  is  in  a  most  delicate  position  with 
respect  to  waterways,  since  it  is  entrenched  behind  two 
notorious  "navigable"  rivers,  at  the  head  of  a  bay,  and 
itself  lies  like  a  barrier  across  all  the  lines  of  com- 
munication westward  from  New  York  City.  However, 
even  at  the  risk  of  offending  local  sensibilities  it  seems 
necessary  to  point  out  that  the  study  of  water  and  land 
traffic  rights  will  of  necessity,  embrace  not  only  rivers, 
but  also  coastal  indentations,  lagoons  and  bays,  unless 
the  efficiency  of  the  entire  coastal  district  is  to  be 
sacrificed.  It  is  so  obviously  illogical  to  sacrifice  the 
development  of  great  areas  of  country  to  the  commercial 
ambitions  and  speculations  of  land  holders  on  lagoons 
and  mud  flats,  or  on  bodies  of  water  whose  shipping 
possibilities  are  nothing  more  than  dreams,  that  the 
investigation  is  bound  to  cover  river  and  coastal  in- 
dentations alike.  Otherwise  the  No-Thoroughfare 
a?pect  of  unused  "waterways"  will  continue  to  give 
trouble. 
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Building  the  Rondout  Creek  Highway  Suspension  Bridge 

Concrete-Floor  Highway  Bridge  of  705-Ft.  Span  Constructed  by  State — Stiffening  Trusses  Continuous 
Over  Three  Spans— Method  of  Spinning  the  9 ^4 -In.  Wire  Cables— Floor  Concreting 

By  W.  E.  Joyce  and  M.  Bebarfald 

Resident  engineers  on  Rondout  Cieek  Bridee  for  the  New  Tork 
Hiehwav  Commission  .-and  for  Terry  &  Tench  Co..  contractors, 
respectively :  president  and  vice-president  of  the  W.  E.  Joyce  Co.. 
Inc.,  engineers,  Kingston,  N.  Y, 


WITH  the  opening  of  the  Rondout  Creek  bridge 
at  Kingston,  N.  Y.,  this  .summer,  an  important 
link  of  the  state  highway  along  the  west  side  of  the 
Hudson  River  from  New  York  to  Albany  was  com- 
pleted. The  bridge,  shown  completed  by  the  view 
Fig.  1,  means  a  big  traffic  improvement,  as  it  replaces 
an  antiquated  ferry  which  gave  unsatisfactory  service. 
It  is  a  noteworthy  innovation  in  the  highway  field  be- 
cause it  is  pi-obably  the  first  and  much  the  most  impor- 
tant suspension  bridge  for  highway  service  built  under 
the  modern  state  highway  construction  system.  Struc- 
turally it  is  important  as  a  demonstration  of  the  adapta- 


cable  contains  1,974  galvanized  wires  of  No.  6  Roebling 
gage,  making  the  net  diameter  9^  in.,  while  in  the  side 
spans  152  wires  were  added  to  each  cable  to  take  care 
of  the  increase  in  stress  caused  by  their  greater  inclina- 
tion to  suit  the  short  length  of  these  spans,  making  the 
cable  diameter  10^  in.  without  the  wrapping.  Direct 
rock  anchorage  was  available  for  the  cables.  The  main 
supports  are  steel  towers  152  ft.  high  (Fig.  2),  resting 
on  concrete  piers. 

Between  trusses  the  deck,  a  reinforced-concrete  slab 
9  in.  thick  at  the  crown,  is  occupied  by  a  22-ft.  roadway; 
a  Ti-ft.  concrete  sidewalk  is  bracketed  out  on  either  side. 


KIG.  1.     RONDOUT  CREKK  CROSSIXG  OF  THE   .MAIN  HIGHW.VT  AI-ONC  THE  WEST  SIDE  OP  THiS  HUDSON  RIVER 
Main  span  705  ft.,  side  spans,  176i  ft-;  two  9.Mn.  main  cables,   supporting  a   22-ft.   roadway  with   reinforced-concrete  slab  deck. 


bility   of   the   suspension   principle   to   relatively    short 
spans  for  highway  traffic. 

The  Rondout  Creek  bridge  is  proportioned  for  the 
standard  heavy  highway  loading  (20-ton  truck  and  80 
lb.  per  sq.ft.),  and  l)ecause  of  this  and  the  heavy  floor 
used  (reinforced-concrete  slab)  it  is  unusually  massive, 
having  9, '-in.  and  101-in.  cables.  Its  stiffening  truss 
.system  is  unusual  as  the  truss  is  continuous  over  the 
three  spans  (main  span  705  ft.,  side  spans  176  ft.  3  in.). 
The  panel  length  was  kept  constant,  17  ft.  7i  in.,  but 
the  depth  of  the  truss  was  decreased  from  15  ft.  at  the 
tower  to  10  ft.  at  mid-span  and  ends.  The  trusses  and 
deck  are  supported  by  suspenders  of  11-in.  wire  rope 
looped  over  the  cables  and  connected  by  adjustable 
U-bolts  to  the  truss  verticals.     In  the  main  span  each 


The  roadway  rises  .southward  on  a  5  per  cent  grade 
from  the  north  anchorage  to  the  center  of  the  bridge 
and  from  this  point  on  a  0.2  per  cent  grade  to  the 
south  end.  This  makes  the  south  pier  about  18  ft. 
higher  than  the  north  pier. 

Illumination  of  the  roadway  is  provided  for  by  twenty 
200-watt  lamps  spaced  about  50  ft.,  staggered,  sup- 
ported on  short  standards  attached  to  the  top  chords  of 
the  stiffening  trusses.  At  the  south  approach  there 
are  two  300-watt  lamps,  and  at  the  north  or  Kingston 
end  four  300-watt  lamps. 

Construction  Plant  Arrangement — Work  on  the  main 
structure  began  in  August,  1920,  but  at  this  time  the 
anchor  pits  had  already  been  excavated  under  a  prior 
contract.     These  pits  are  shafts  cut   in  the   rock  to  a 
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depth  of  about  60  ft.  below  ground  surface;  they  are 
6  ft.  in  diameter  and  widen  out  at  the  bottom  to  a 
chamber  6  x  14  ft.  by  about  6  ft.  high  (Fig.  4).  Tho 
two  cables  have  independent  anchor  pits.  The  eyebar 
anchors  are  embedded  in  concrete  which  fills  these 
shafts,  but  their  upper  ends  are  exposed  in  chambers 
formed  below  the  roadway  level  so  that  the  attachment 
of  the  cable  strands  to  the  anchors  is  open  to  inspection. 

Fig.  5  sketches  the  arrangement  of  plant  for  the 
construction  of  the  bridge.  Two  stiffleg  derricks  with 
60-ft.  booms  (SI  and  S2)  were  erected  at  the  ends  of 
the  bridge  for  placing  the  anchor  steel  and  the  shore- 
span  trusses.  Near  the  tower  piers  two  steel  guy  der- 
ricks with  90-ft.  booms  (Gl  and  G2)  were  set  on  timber 
towers  about  100  ft.  high,  for  erecting  the  steel  towers 
and  part  of  the  main-span  trusses;  derrick  Gl  also 
served  as  an  unloading  and  handling  derrick.  All  steel 
was  received  by  rail  and  sorted  at  the  base  of  the  north 
tower,  and  the  material  for  the  south  half  of  the  bridge 
was  taken  thence  by  barges  to  the  south  pier. 

Anchor  and  Tower  Work — Erection  of  the  anchorage 
material  and  towers  proceeded  simultaneously.  Each 
anchor  was  built  of  four  24-in.  I-beams  12  ft.  long,  and 
was  connected  by  a  chain  of  eyebars  to  the  cable  shoes. 
Because  of  the  small  size  of  the  shaft  the  anchorage 
steel  had  to  be  assembled  in  the  shaft.  At  the  angle 
point  in  the  anchor  chain  the  resultant  abutment  pres- 
sure is  taken  by  a  cast-steel  shoe  against  which  bear 
twelve  2  x  21-in.  steel  pin-plates;  the  bearing  surfaces 
of  plates  and  castings  wei-e  machined  and  lubricated 
with  paraffin  to  allow  for  adjustment  during  construc- 
tion as  the  anchorage  bars  stretched  under  the  applica- 
tion of  the  dead-load  of  the  structure,  and  for  the  same 
reason  the  anchor  shafts  were  concreted  only  up  to 
8  ft.  below  the  top  pin.  The  full  dead-load  actually 
developed  a  movement  of  about  i  in.  at  the  abutment 
bearing.  Subsequently  the  remainder  of  the  shaft  con- 
crete was  placed. 

The  north  tower  is  founded  on  two  independent  con- 
crete piers  11  X  16  ft.,  one  under  each  leg.  At  the  south 
tower  an  old  pier  built  under  a  former  contract  for  a 
different  type  of  bridge  was  used,  with  the  addition  of 
two  pedestals  16  x  161  ft.  by  8  ft.  high. 

The  tower  consists  of  two  legs  of  box  section,  bat- 
tered inward  from  a  spacing  of  38  ft.  at  the  base  to 
27  ft.  at  the  top,  anchored  to  the  pier  by  four  2o-in. 
anchor  bolts  per  leg.  In  fabrication  the  legs  were  built 
in  five  sections  each,  the  maximum  section  weighinK 
22  tons. 

Footbridge  Construction — The  cable  saddles  are 
bolted  firmly  to  the  tower  tops,  and  any  unbalanced  pull 
of  the  cables  produces  a  bending  of  the  towers.  To  make 
the  tension  in  the  strand  at  both  sides  of  the  tower  equal 
while  the  cables  were  being  spun,  and  thereby  prevent 
creeping  of  the  wires  from  the  main  span  into  the  side 
spans,  the  towers  were  deflected  to  an  initial  inclination 
towards  the  anchorages  amounting  to  6  in.  for  the  north 
tower  and  53  in.  for  the  south  tower,  in  which  positions 
they  were  held  by  a  1 1 -in.  wire  rope  from  the  top  of  each 
leg  to  the  anchorage,  with  a  turnbuckle  in  the  rope  for 
adjustment,  and  also  by  wedging  under  the  river  side 
of  the  tower  base  with  steel  wedges. 

With  the  towers  held  in  their  deflected  position,  the 
erection  of  the  footbridge  or  working  platform  for  the 
construction  of  the  main  cables  was  started.  Six  11 -in. 
wire  ropes  grouped  in  two  sets  of  three  each,  spaced 
20  ft.  3  in.  center  to  center,  were  the  carrying  members 


of  this  footbridge.  The  ropes  were  socketed  at  the  ends 
and  fastened  with  U-bolts  to  a  24-in.  I-beam  anchored 
ti-ansversely  in  the  center  wall  of  the  anchorage,  while 
at   the   towers   they   passed   over  temporary   cast-steel 
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saddles  bolted  to  the  web  of  the  top  portal.  They  were 
hauled  from  the  north  anchorage  to  the  south  by  means 
of  a  messenger  cable  running  between  the  stiff-leg  der- 
ricks and  were  adjusted  to  proper  sag  before  the  work- 
ing floor  was  erected  on  them.  To  place  this  floor, 
proceeding  from  the  towers  outward  in  either  direction, 
floorbeams  4  x  12  in.  x  34  ft.  long,  which  were  fitted 
with  U-bolls  to  grip  the  ropes,  were  slid  out  into  the 
main  and  side  spans  and  held  in  position  at  points 
corresponding  to  the  final  bridge  panel  points  by  means 
of  two  3  x  10-in.  stringers  at  each  side.  On  the  string- 
ers was  built  a  6-ft.  walk  of  2  x  10-in.  plank,  guard 
planks  and  railing.  All  material  was  cut,  fitted,  and 
matchmarked  on  the  ground,  so  that  the  erection  of  the 
footbridge  was  completed  in  less  than  two  weeks. 
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Cable  Spinning — The  machinery  for  constructing  the 
main  cables  comprised  (Fig.  3)  a  25-hp.  motor  geared 
to  a  6-ft.  double-grooved  drivewheel  in  front  of  which 
was  set  a  5-ft.  idler  wheel,  at  the  north  anchorage;  a 
guide  sheave  mounted  on  the  timber  frame  at  either 
side  of  either  anchorage;  an  endless  cable  passing  over 
supports  at  the  tower  tops  and  at  the  quarter  points 
of  the  main  spans,  just  over  the  main  cable  locations; 
a  trolley  frame  with  grooved  wheels  fastened  at  diag- 
onally opposite  points  of  this  endless  cable;  and  two 
reel  stands  designed  to  carry  three  reels  of  cable  wire 
at  each  anchorage. 

The  wire  was  reeled  in  lengths  of  about  70,000  to 
80,000  ft.  Before  the  actual  stringing  of  the  strands 
was  started,  one  wire  was  set  in  the  temporary  position 
of  the  strand  during  stringing  and  accurately  set  by 


elevations  to  deter- 
mine the  proper  length 
for  the  strand.  Four 
such  guide  wires  were 
set,  one  for  each  of 
two  strands  at  each 
main  cable,  as  four 
strands  were  spun  at 
a  time.  Each  guide 
wire  was  provided 
with  a  turnbuckle  at 
one  end  to  allow  for 
adjustment  for  the 
varying  lengths  of 
strand.  After  the 
guide  wires  were  in 
position  the  spinning  of  a  strand  (containing  282  wires) 
was  started,  each  wire  being  adjusted  to  correspond  in 
sag  to  the  guide  wire.  The  strand  wires  were  carried 
temporarily  in  deep  grooved  sheaves  at  the  towers 
about  15  in.  above  the  main  saddles,  so  that  the  tem- 
porary position  of  the  strand  was  parallel  to  its  final 
position  and  1.5  in.  higher  (Fig.  6). 

In  detail  the  spinning  operation  was  as  follows:    The 
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FIG.   3.     DIAGRA.M  OK  OABLE-SPINNING  PLANT 

end  of  the  wire  from  reel  D,  Fig.  3.  was  secured  to  a 
strand  .shoe  mounted  on  a  casting  held  between  a  pair  of 
anchorage  eyebars,  and  the  bight  of  the  wire  was  passed 
over  trolley  No.  2;  similarly  the  wire  from  reel  B  at 
the  south  anchorage  was  passed  over  trolley  No.  1. 
The  motor  then  carried  the  endless  cable  around  so  that 
trolley  No.  1  moved  from  the  south  anchorage  to  the 
north,  and  trolley  No.  2  in  the  opposite  direction. 
When  each  had  reached  the  other  end,  the  bight  of 
wire  was  removed  from  either  trolley  and  passed  around 
and  clamped  to  a  strand  shoe,  held  on  a  pair  of  anchorage 
eyebars  as  at  the  opposite  end.  Then  trolley  No.  1 
was  loaded  with  wire  from  reel  A,  and  trolley  No.  2 
with  wire  from  reel  C,  the  driving  motor  was  reversed, 
and  the  trolleys  with  their  wire  again  moved  across  the 
valley.  Men  stationed  at  the  towers,  at  the  centers  of 
the  main  and  side  spans,  and  at  the  anchorages,  adjusted 
the  wires  to  the  sag  of  the  guide  wires. 

Thus  each  round  trip  of  one  trolley  put  in  place  four 
wires,  and  as  two  trolleys  were  in  operation  eight  wires 
were  placed  on  a  round  trip.  When  282  wires  were 
strung  in  each  of  the  four  strands  under  way  at  one 
time,  they  were  squeezed  together  with  hand  squeezers, 
seized  temporarily  every  4  ft.  with  wire  seizing,  and 
the  strands  then  picked  up  by  a  10-ton  chain  block  on 
the  gallows  frame  over  the  tower  top,  lowered  to  the  main 
cable  saddle,  and  adjusted  to  proper  sag  in  each  span. 

At  each  anchorage  a  12-ton  hydraulic  jack  was  used 
for  holding  the  strand  shoe  back  in  position  while  it 
was  being  lowered  by  the  stiff-leg  derrick  to  its  vertical 
position  between  the  eyebar  heads  and  pinned  in  place, 
and  also  for  adju.-;ting  the  strand  to  final  sag.  The 
strand  was  made  slightly  longer  than  its  calculated 
length,  and  the  adjustment  was  accomplished  by  setting 
shim  plates  between  the  pin  block  and  the  strand  shoe. 

The  four  extra  strands  in  the  side  spans  were  spur 
by  a  similar  process,  except  that  the  trolley  ran  only 
to  the  main  tower. 

All  the  wire  as  received  was  not  as  uniformly  straight 
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as  would  have  been  desired.  To  provide  for  the  wavy 
condition  which  tended  to  result  from  stringing  wire 
that  was  deficient  in  straightness,  allowance  was  made 
in  setting  the  individual  wires  to  the  elevation  of  the 
guide  wires.  Wherever  a  sharp  kink  occurred  in  the 
wire  it  was  cut  out,  the  ends  of  the  wire  were  threaded 
and  a  sleeve  splice  was  inserted,  before  continuing  the 
stringing.  No  trouble  resulted  other  than  momentary 
delay. 

When  all  the  wires  were  strung,  the  temporary  seiz- 
ings of  the  strands  were  removed,  petroleum  grease  was 


remainder  were  erected  in  part  by  a  traveler  moved 
ahead  on  the  stringers  as  each  succeeding  panel  was 
erected,  and  in  part  by  runner  tackle  hung  from  the 
cables.  Because  of  the  sensitiveness  of  the  cables  to 
local  loading,  and  the  relatively  large  weight  of  the 
floor  travelers,  it  was  found  expedient  when  approaching 
the  center  of  the  span  to  bring  the  travelers  back  to  the 
towers  and  use  them  as  stationary  hoists,  handling  the 
rest  of  the  floor  steel  by  runner  lines  suspended  from 
the  main  cables. 

After  the  complete  erection  of  the  stiffening  trusses 


FIG.   6.     CABLE-SPINNING  OPERATIONS  ON  THE  RONDOUT  CREEK  BRIDGE 
Strand  shoes  at  one  of  the  anchorages  in  tenipuiarj'  position       a  trip  aci-oss  tlie  span — Cables  at  sadiUes.  showing  strands 
for  the  spinning-  of  a  strand,  witli  jaclv.'i  attaelii-d  I'or  ailjust-        in  temporary  and  final  positions — Scfneezing  the  strand  wires 
ment — Trolley  wheel  for  spinning  jnain  cable  wire,  starting'        into  the  complete  cal>Ie. 


slushed  between  the  individual  wires,  and  the  cable  was 
squeezed  by  a  hand  squeezer  to  the  required  diameter 
and  again  held  by  wire  seizings  placed  about  2^  ft. 
apart. 

Suspenders — The  position  of  the  cable  bands  was 
computed  and  marked  on  the  cable,  and  the  bands  placed 
and  bolted  into  position.  It  was  then  possible  to  lash 
the  footbridge  to  the  cable  bands  and  remove  the  foot- 
bridge ropes.  These  ropes,  cut  up  into  proper  lengths, 
were  used  for  the  suspenders;  they  were  socketed  and 
placed  in  position  over  the  cable  ready  to  have  the  stif- 
fening trusses  attached  to  them. 

Truss  E7-ection — The  side  trusses  were  erected  on 
timber  falsework,  set  to  grade  and  riveted  while  the 
cable  was  being  squeezed  and  the  cable  bands  were 
being  put  in  position,  in  order  to  expedite  the  work. 
The  main-span  truss  erection,  however,  could  begin  only 
after  the  suspenders  were  in  place. 

The  first  four  panels  of  these  trusses  were  erected 
by  means  of  steel  guyed  derrick  at  the  tower,  but  the 


in  the  main  span,  the  bottom  chords  and  the  floor  system 
as  well  as  the  wind  chords  were  fitted  up  and  riveted. 
The  rest  of  the  riveting,  however,  was  postponed  until 
the  full  weight  of  the  concrete  roadway  and  sidewalk 
was  imposed,  in  order  to  bring  the  truss  to  line  and 
grade. 

Concrete — Plant  for  the  floor-slab  concreting  was 
laid  out  as  indicated  in  Fig.  5.  The  sand  and  stone  were 
received  most  economically  by  barge,  and  for  this  rea- 
son there  was  erected  at  the  south  tower  a  bin  with  a 
capacity  of  60  yd.  of  sand  and  50  yd.  of  stone.  A 
clamshell  bucket  rigged  to  the  floor  system  of  the 
bridge  hoisted  the  material  from  the  barge  to  this  bin. 
where  a  measuring  hopper  dischai-ged  into  a  half-yard 
mixer,  which  in  turn  discharged  into  a  hoist  bucket. 
The  latter  traveled  on  guides  to  the  top  of  the  steel 
tower  and  there  discharged  into  a  chute  which  carried 
the  concrete  to  a  bin  on  the  bridge  floor,  where  bucket 
cars  running  on  tracks  and  operated  by  cables  from 
the  hoists  at  the  towers  delivered  the  concrete. 
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Later,  when  the  sidewalks  were  poured,  the  volume 
and  area  did  not  warrant  continuing  this  elaborate  plant 
in  use,  and  the  work  was  taken  care  of  by  a  one-bag 
mixer  using  material  stored  at  points  on  the  bridge 
deck. 

A  traveling  scaffold  designed  to  operate  on  the  wind 
chords  of  the  main  span  served  for  placing,  stripping 
and  removing  the  deck  forms. 

Wrapping — After  the  full  load  was  on  the  main 
cables,  they  were  finished  by  wrapping  with  No.  9 
galvanized  wire.  The  wrapping  machine  carried  two 
bobbins,  each  holding  about  200  lb.  of  the  wrapping 
wire,  and  was  rotated  about  the  cable  by  a  li-hp. 
motor   carried   on    saddles   resting   on   the    cables    and 


FIG     7.      STEEL    ERECTION    IN   MAIN    AND  SHORE  SPANS 
Distortion  of  stiffening  trusses  in  main  span  corresponds  to  the  absence  of  the  weight 
ot  the  concrete  deck  at  this  stage — In  view  at  right,  the  derrick  is  building  the  wooden 
falsework   for   carrying  the   side-span   trusses. 


held  against  transverse  movement  by  a  frame  supported 
on  the  cable  bands.  The  wire  was  fed  off  the  two  bobbins 
and  wrapped  around  the  cable  under  the  pressure  of 
a  shoe  which,  due  to  a  lip  on  its  bearing  surface,  served 
to  slide  the  motor  carriage  along  the  cable.  On  an 
average  about  three  panels  of  cable  were  wrapped  per 
8-hr.  day. 

Finally,  the  footbridge  was  removed  and  the  trusses 
were  adjusted  to  final  grade  by  means  of  the  U-bolts 
connecting  the  trusses  to  the  suspenders.  All  struc- 
tural steel  was  given  a  field  coat  of  red  lead  paint  and 
two  finishing  coats  of  battleship  gray,  having  previously 
received  two   shop   coats. 

Personnel — The  bridge  was  built  for  the  New  York 
State  Highway  Commission.  It  was  begun  under  the 
administration  of  Frederick  Stuart  Greene  as  Commis- 
sioner, and  was  completed  under  Herbert  S.  Sisson, 
Commissioner,  and  Fred  W.  Sarr.  First  Deputy.  The 
plans  and  specifications  were  prepared  by  Daniel  E. 
Moran  and  William  H.  Yates,  consulting  engineers.  New 
York  City.  The  Terry  &  Tench  Co.  was  the  general  con- 
tractor. Charles  Michaud,  of  Kingston,  was  sub-contrac- 
tor for  the  concrete  piers  and  anchorages. 

The  writers  were  resident  engineers  for  the  State 
Highway  Commission  and  for  Terry  &  Tench  respec- 
tively. B.  I.  Hall  was  assistant  engineer  for  the  com- 
mission. For  the  contractor,  H.  D.  Robinson  was 
consulting  engineer,  W.  D.  Jordan  engineer  in  charge, 
and  A.  Spooner  superintendent. 


Utilizing  Existing  Road  Metal  in 
New  Construction 

Detail  Surveys  Determine  Usable  Material — 
Three  Conditions  of  Old  Road  Classi- 
fied— Different  Section  for  Each 

By  G.  F.  Schlesinger 

Consulting  Engineer,   Columbus,   Ohio 

A  CONDITION  survey  of  an  old  macadam  road  in 
which  the  findings  were  plotted  in  detail  enabled 
a  considerable  part  of  the  original  structure  to  be 
utilized.  With  an  equally  careful  study  in  the  substitu- 
tion of  local  materials  this  survey  enabled  a  high  class 
improvement  to  be  carried  through  at  a  moderate  cost. 

Without  extreme  detail,  which 
naturally  will  vary  with  dif- 
ferent improvements,  this 
article  considers:  (1)  The 
methods  employed  in  survey- 
ing and  planning  to  insure 
the  saving  and  utilization  of 
the  existing  road  metal  in  the 
construction  of  the  proposed 
pavement  and  (2)  the  use  of 
local  material  deposits  in  the 
construction  and  design  of  the 
pavement. 

The  improvement  was  5,409 
miles  of  Intercounty  Highway 
No.  30,  a  portion  of  the  main 
route  between  Cincinnati  and 
Portsmouth,  0.  It  was  orig- 
inally a  traflic-bound  macadam. 
In  many  places  the  old  struc- 
ture was  in  excellent  repair 
and  well  suited  for  a  foun- 
dation for  a  modern  surfacing.  There  were  also  a  num- 
ber of  places  where  the  bottom  had  dropped  out  and  the 
road  was  practically  impassable  in  bad  weather.  The 
original  plan  contemplated  two  types  of  pavement,  bitu- 
minous macadam  and  waterbound  macadam  16  ft.  wide, 
with  a  uniform  thickness  of  11  in.  the  entire  length. 
This  was  in  line  with  the  usual  practice  and  did  not 
take  into  consideration  the  varying  conditions  of  the 
original  road  nor  the  possibilities  of  utilizing  the  exist- 
ing road  metal  in  the  proposed  construction.  The  esti- 
mates placed  the  cost  of  waterbound  macadam  at  $166,- 
080  and  of  bituminous  macadam  at  $182,362,  but  no  bids 
were  obtained.  A  stone  which  met  the  specifications 
could  not  be  had  short  of  a  rail  shipment  of  100  miles 
which  brought  the  cost  to  $3.33  per  ton. 

Attention  was  then  turned  to  the  use  of  a  local  bar 
gravel  and  boulders  which  had  come  to  notice  and  as 
the  result  of  the  study  it  was  decided  to  u.se  gravel  with 
the  provision  that  "gravel  shall  be  taken  to  mean  a 
mixture  of  crushed  and  uncrushed  boulders  mixed  with 
fine  gravel — not  less  than  65  per  cent  of  the  material 
shall  be  crushed  boulders."  With  a  source  of  cheap 
material  provided  a  study  was  made  of  how  to  reduce 
cost  by  utilizing  as  far  as  practicable  the  old  surfacing. 
It  was  decided  to  make  a  detailed  investigation  of  the 
road  metal  then  in  place,  with  a  view  of  using  it  in  the 
base  course  of  the  proposed  construction.  The  exi.sting 
macadam  was  located  in  the  field  with  reference  to  the 
proposed  center  line  at  every  station  and  at  intermediate 
points  when  necessary,  and  its  condition  was  determined 
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and  noted.  The  existing  condition  was  classified  as 
follows : 

A  Condition,  where  the  present  macadam  could  be 
used  for  base  course  without  addition  of  new  material. 

B  Condition,  where  the  present  macadam  could  be 
used  for  base  course  by  filling  ruts  and  depressions  and 
bringing  it  up  to  the  required  shape  and  elevation  with 
gravel,  all  such  additional  gravel  to  be  rolled  in  place. 
The  entire  area  of  B  sections  required  an  average  depth 
of  3  in.  after  being  rolled. 

C  Condition,  where  an  entire  base  course  of  new 
gravel  would  be  required;  depth,  6  in. 

Of  course  the  limits  of  the  existing  road  metal  did 
not  coincide  with  the  edges  of  the  proposed  pavement, 
and  where  A  and  B  conditions  existed  a  base  course  of 
new  waterbound  gravel  6  in.  deep  was  required  to  fill 
the  space  between  the  outside  line  of  the  old  macadam 
and  the  outside  line  of  the  proposed  pavement. 

The  location  and  condition  of  the  existing  macadam 
pavement  was  shown  on  a  diagram  to  a  longitudinal 
scale  of  1  in.  =  100  ft.,  and  to  a  lateral  scale  of  1  in. 
=  10  ft.  (See  Fig.  1).  The  area  of  the  existing  pave- 
ment, classified  into  the  three  conditions,  was  measured 
from  this  diagram.  The  typical  pavement  section 
adopted  provided  a  base  course  of  6  in.  of  waterbound 
gravel,  an  intermediate  course  of  5  in.  of  waterbound 
gravel,  and  a  top  course  of  3  in-  bituminous  macadam. 
(See  Fig.  2).  The  top  course  of  bituminous  macadam 
was  to  be  built  according  to  standard  specifications, 
for  which  it  would  probably  be  necessary  to  ship  in  the 
limestone  aggregate.  In  locating  the  proposed  profile 
line  it  was  necessary  to  avoid  cutting  into  the  existing 
road  metal  where  it  was  worth  saving,  that  is,  where 
A  or  B  conditions  obtained.  The  condition  and  location 
of  the  existing  macadam  was  also  indicated  on  the  cross 
sections.  Of  course  the  quantity  and  character  of  new 
construction  required  for  the  base  course  varied  in 
accordance  with  the  condition  of  the  old  macadam.  The 
items  appearing  in  the  new  estimate  under  "Pavement" 
were  as  follows: 

31,082  sq.yd.  waterbound  gravel  base  course,  6  in.  depth 
14,006  "    "  "  "         "  "        Sin.  ave.  depth 

52,203  "    "  "  "    second    "       5  in.  depth 

52,203  "    "   bituminous  macadam  top  course,  2h  gal.  bitumi- 
nous material  per  square  yard 
1,000  "    "   extra  waterbound  gravel  base  course,  6  in.  depth 
at  locations  to  be  designated  by  the  Commissioner 

The  items  of  extra  waterbound  gravel  base  course 
was  to  take  care  of  inaccuracies  in  the  field  investiga- 
tion. The  engineer's  estimate  on  the  revised  plan  was 
$183,629  for  asphalt  macadam,  and  $176,408.70  for  tar 
macadam.  Bids  were  received  April  4.  1921,  and  the 
contract  was  awarded  to  the  T.  D.  Van  Camp  Co.,  of 
Columbus  and  Cincinnati,  on  tar  macadam  at  their  bid 
of  $169,757.07.  The  base  and  second  courses  were  com- 
pleted in  1921,  and  the  bituminous  macadam  top  course 
is  now  being  constructed,  using  shipped  stone. 

The  equipment  used  consisted  of  two  jaw  crushers. 
150  tons  daily  capacity  each,   installed  on   Nine   Mile 
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Creek,  about  II  miles  from  the  road,  two  rollers,  two 
stone  spreaders  and  an  average  of  15  trucks  and  10 
teams  hauling  material.  The  local  stone  was  crushed  to 
a  maximum  size  of  about  5  in.  and  contained  8  to  10 
per  cent  clay  and  silt.  In  order  to  increase  progress 
the  contractor  was  given  permission  to  "sledge"  a  por- 
tion of  the  stone,  and  probably  a  third  of  the  base  course 
was  constructed  of  hand  broken  material.  The  con- 
struction has  resulted  in  a  base  course  of  excellent 
quality  comparable  in  every  way  to  a  waterbound 
macadam  constructed  with  separated  aggregate  and 
screenings.  The  road  was  open  to  traffic  during  the 
winter  and  spring  months,  and  at  no  point  were  ruts 
or  depressions  of  any  material  depth  formed,  although 
the  truck  traffic  in  this  territory  tributary  to  Cincinnati 
is  heavy. 

It  is  believed  that  in  many  similar  cases  of  road  de- 
sign, time  and  money  spent  in  a  detailed  survey  and 
investigation  of  existing  conditions  and  in  the  conse- 
quent preparation  of  plans  would  be  warranted  many 
times  by  the  resulting  economy  in  construction.  To  lay 
a  profile  line  that  will  require  the  excavation  of  road 
metal  already  bound  in  place  by  years  of  traffic,  in  order 
to  balance  cuts  and  fills  is  in  most  cases  an  economic 
waste  no  matter  what  the  type  of  pavement  proposed. 

The  survey  and  plans  were  made  by  J.  A.  Lilly,  resi- 
dent engineer,  under  the  direction  of  G.  F.  Schlesinger, 
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division  engineer.  A.  R.  Taylor  was  State  Highway 
Commissioner  of  Ohio.  The  contract  was  let  by  Leon  C. 
Herrick.  present  Director  of  Highways  and  Public 
Works.  The  construction  has  been  principally  under 
the  direction  of  E.  R.  Justice,  resident  engineer  and 
W.  W.  Fisher,  division  engineer.  Federal  aid  was  used 
to  finance  the  improvement,  it  being  known  as  Federal 
Aid  Project  No.  151.  W.  M.  Wilbur,  chief  of  the  Ohio 
office  of  the  Bureau  of  Public  Roads,  approved  the  plans 
and  inspected  the  construction  for  the  Federal  Govern- 
ment.   

Pollution  of  Water  from  Deep  Well 

^N   UNUSUAL  case   of   pollution   of  water   from   a 
l\  deep  well  is  reported  by  C.  M.  Baker,  state  sanitary 
engineer  of  Wisconsin,  in  the  report  of  the  Wisconsin 
Department    of    Engineering 
for    the    quarter    ended    June 
30,  1922.     Mr.  Baker  says: 

An  investigation  at  Fond  du 
Lac  was  of  special  interest  be- 
cause by  especial  tests  it  was 
demonstrated  that  there  was  a 
leak  in  the  casing  of  one  of 
the  wells;  also  that  pollution 
could  find  its  way  into  the  water 
through  the  exhaust  of  the  air- 
lift and  booster  used  to  pump 
the  water  from  the  well  and 
force  it  into  the  storage  reser- 
voir. The  booster  and  air-lift 
are  located  below  the  surface 
of  the  street  in  a  pit  provided 
with  ,  oncrete  walls.  To  deter- 
mine whether  there  were  leaks 
in  the  outer  casing  of  the 
well,  arrangements  were  made 
whereby  air  could  be  forced  into 
the  space  between  the  outer 
casing  and  the  air  lift  under 
pressure.  This  test  disclosed 
two  very  pronounced  leaks 
where  the  booster  is  connected 
with  the  well  casing.  Further 
observations  disclosed  the  fact 
that  when  the  air  lift  was 
started  in  operation  there  was 
a  distinct  suction  through  these 
leaks  or  openings,  this  probably 
being  due  to  the  lowering  of 
the  water  level  in  the  well  dur- 
ing the  pumping.  The  exhaust 
from  the  booster  had  been  con- 
nected to  the  storm  sewer  in 
order  to  eliminate  the  noise  of 
the  exhaust  which  was  objec- 
tionable in  the  neighborhood. 
This  exhaust  pipe  was  discon- 
nected and  dropped  into  a  barrel  partly  filled  with  water. 
Forty  minutes  after  shutting  off  the  air  lifts  of  the  well 
the  water  was  syphoned  out  of  the  ban-el  back  into  the 
bell  or  drum  of  the  booster,  thus  demonstrating  conclusively 
the  possibility  of  pollution  finding  its  way  into  the  well  in 
this  manner. 

An  English  Railway  of  1.5-in.  Gage 

A  miniature  railway  handling  regular  passenger, 
mail  and  freight  traffic  is  the  Eskdale  &  Ravenglass 
Ry.  in  England,  a  7-mile  line  of  15-in.  gage  connecting 
with  the  Furness  Ry.  at  Ravenglass.  The  closed  pas- 
senger cars  of  the  compartment  type  are  about  5  ft. 
high  and  seat  two  passengers  in  each  of  the  four  com- 
partments. 


Motorized  Laboratory  for  Resort 
Sanitation  Work 

Michigan  Department  of  Health  Spends  ."55.000 

Annually  to  Protect  the  8100,000,000 

Summer  Resort  Business 

By  W.  C.  Brockway  and  George  C.  Stucky 

Assistant  Engineer,  Baclcriolosist. 

Michigan  State  Board  of  Health,  Lansing,  Mich. 

PROTECTING  the  health  of  pleasure  .seekers  from 
June  to  October  is  protecting  the  fourth  largest  in- 
dustry in  Michigan.  Boasting  15,000  miles  of  improved 
highways,  half  a  hundred  camp  sites  provided  for  the 
tiaveling  public  by  the  state,  5,176  lakes,  a  network  of 
rivers  and  small  streams,  virgin  forests  and  1,624  miles 
of  shore  line,  Michigan  is  advertised  as  the  "Nation's 


INTERIOR  OF  MICHIGAN  MOTORIZED  LABOR.\TORY 

1 — Cases  for  light  mis<  cllanfoiis  ;utioles.  2 — Dome  lights,  two  3 — Copper  water  tank. 
20  gal.  capacity.  4 — Hose  from  water  tank  to  sink.  5 — Sink  ;  folds  into  space  at  right.  6 — Sink 
hinges.  7 — Sink  outlet ;  hose  through  floor  to  ground.  S — Pres.sure  cooker  used  as  autoclave. 
!l — Kerosene  stove.  10— Ovep  for  dry  !!•  it  fertilizer.  11 — Di.sh  pan.  12 — Wheel  housing.  13 — 
Removable  door  from  sink  cupboard.  H — Inoub.itor.  Eberbach,  12x12x12  in.,  inside  dimen- 
.'iions  ;  runs  from  loial  light  circuit  or  fw.tn  stuiage  battery  of  car.  l:"i — Cleats  for  extra  seat. 
Capacity  of  seats,  four  people.  16 — Folding  work  bench.  17 — Cupboard  for  sterilizer  and  other 
articles.  18,  19  and  20 — Stack  of  drawers.  21 — Folding  microscope.  22 — Microscope  lamp. 
23 — Gasoline  Bunsen  burner.     21 — Rear  door. 

Summer  Playground"  by  both  resort  owners  and  their 
patrons. 

It  is  good  business  for  Michigan  to  "deliver  the 
wares"  it  advertises,  since  each  summer  at  least  $100,- 
000,000  is  spent  in  the  state  by  vacationists  who  go  to 
the  country  or  to  the  lake  and  river  resorts.  To  help 
safeguard  these  vacationists  from  avoidable  diseases 
is  recognized  by  the  Michigan  Department  of  Health  as 
one  of  its  duties.  It  is  therefore  spending  about  $5,000 
annually  on  a  motorized  laboratory  for  resort  work 
alone. 

In  1913  one  representative  of  the  department  in- 
spected 77  resorts  in  the  .southern  part  of  the  Lower 
Peninsula.     Seven  men   in   1916   inspected   173  resorts 
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in  29  counties.  In  1917  one  inspector  visited  48  re- 
sorts in  15  counties.  Common  carriers  were  used  for 
transportation. 

Reasoti  for  Motorized  Laboratory — It  was  concluded 
early  in  1920  that  travel  by  train  and  a  hurried  in- 
spection without  comprehensive  testing  of  water  or 
investigation  of  food  supplies  did  not  give  the  tourists 
and  resorts  the  attention  they  were  entitled  to  and  fell 
far  short  of  accomplishing  all  that  we  desired.  Train 
travel  was  expensive,  involving  livery  hire  to  reach 
isolated  resorts  and  considerable  time  in  waiting  for 
transportation  and  making  connections.  Further,  very 
little  educational  literature  could  be  carried  for  dis- 
tribution. 

Trained  men  equipped  with  a  portable  laboratory  for 
making  examinations  of  water  and  food  supplies  was 
the  best  means  of  looking  after  summer  resort  sani- 
tation, officials  of  the  department  concluded.  The  labora- 
tory could  be  set  up  at  a  central  point  in  a  group  of 
resorts.  Then  from  such  a  location  inspection  trips 
could  be  made  with  a  passenger  car  carrying  literature 
and  water  sample  bottles  necessary  for  the  individual 
inspection  trips. 

Specifications — Accordingly  the  motorized  laboratory 
was  designed  and  equipped  under  the  joint  supervision 
of  the  directors  of  the  Bureaus  of  Engineering,  Labora- 
tories and  Communicable  Diseases.  The  aim  in  plan- 
ning the  car  was  to  provide  for  all  of  the  required 
equipment  in  as  limited  a  space  as  possible,  having  only 
as  much  working  space  as  would  be  required  by  two 
laboratorj'  workers. 

The  car  consists  of  a  stock  chassis  on  which  is 
mounted  a  bus  body  12  ft.  long,  5  ft.  wide  and  6i  ft. 
high.  This  is  a  standard  design  except  that  the  height 
is  increased  6  in.  to  insure  ample  head  room. 

Laboratory  equipment  consists  of  the  necessary  glass- 
ware to  make  bacterial  examinations  of  water  in  ac- 
cordance with  "A.P.H.A.  Standard  Methods."  There 
is  also  included  a  kerosene  stove,  a  dry-heat  oven,  an 
autoclave,  a  37-deg.  incubator,  a  Lorenz  milk  tester,  a 
water  storage  tank,  a  sink  and  a  supply  of  bottles  for 
collecting  water  and  milk  samples  and  for  holding  media 
and  chemicals.  Supplies  of  bulletins  on  sanitation  are 
carried  for  distribution.  The  bulletins  treat  of  various 
public  health  subjects,  including  water  supply,  sewage 
disposal,  sanitary  privies,  chemical  closets  and  fly  and 
mosquito  control.  Placards  on  resort  sanitation  and  fly 
and  mosquito  control  are  included.  A  roadster  supple- 
ments the  motor  truck.  A  9  x  9-ft.  officer's  wall  tent, 
folding'  army  cots  and  a  blanket  roll  are  carried  for 
use  in  case  suitable  hotel  accommodations  cannot  be 
found. 

In  1920  the  personnel  consisted  of  a  sanitary  engi- 
neer, a  bacteriologist  and  a  driver.  In  1921  the  staff 
consisted  of  a  sanitary  engineer  (for  sanitary  surveys), 
a  bacteriologist,  who  had  been  in  the  employ  of  the 
department  long  enough  to  become  thoroughly  familiar 
with  its  practices  and  policies,  and  two  food  and  milk 
specialists. 

Field  Work—Tha  truck  was  located  at  a  suitable 
central  point  in  a  group  of  resorts.  The  bacteriologist 
was  left  with  the  laboratory  to  carry  out  analyses  and 
to  interview  people  interested  in  public  health  work 
who  visited  the  truck.  Other  members  of  the  unit 
visited  nearby  resorts  and  made  inspections.  Resorts 
as  far  as  40  miles  from  the  truck  were  sometimes  visited 
in  the  roadster.    It  was  advantageous  for  the  laboratory 


to  be  moved  as  infrequently  as  possible.  This  condition 
had  to  be  balanced  with  the  necessity  of  keeping  within 
easy  distance  of  the  resorts  to  be  visited. 

The  laboratory  was  always  located  in  a  conspicuous 
place  to  encourage  visitors  and  facilitate  educational 
work.  Technic  and  methods  of  analyses  were  explained 
and  various  questions  of  public  health  discussed.  Talks 
were  also  given  to  various  groups,  such  as  clubs,  city 
councils  and  resort-governing  oi'ganizations. 

Publicity  was  considered  important.  Nearly  every 
community   visited   had   a   newspaper   and   these   were 


SEASONAL  PREVALENCE  OF  TYPHOID   FEVER 
IN  MICHIGAN 

Chart  shows  average  numbei*  of  cases  reported  each  month 
for  the  years  1808  to  1919  inclusive. 

made  use  of  in  every  instance.  Most  editors  preferred 
to  receive  articles  ready  for  publication,  since  the  sub- 
jects treated  were  of  a  semi-technical  nature.  This  work 
was  done  by  the  men  in  the  field,  and  articles  on  the  gen- 
eral feaures  of  public  health  and  on  the  experiences  and 
the  information  collected  concerning  local  conditions 
were  prepared. 

Rating  Resorts — An  agreement  had  been  reached  in 
June,  1921,  between  Dr.  R.  M.  Clin,  commissioner  of 
health,  and  Hugh  Gray,  secretary  of  the  Michigan  Tour- 
ist and  Resort  Association,  which  provided  that  resorts 
inspected  should  be  rated  according  to  sanitary  condi- 
tions and  that  such  ratings  should  be  published  so  as 
to  make  the  resorts  comply  more  fully  with  the  prin- 
ciples of  sanitation  recommended  by  the  Michigan  De- 
partment of  Health.  Resorts  were  classed  as  A,  B,  C 
or  D,  indicating  excellent,  satisfactory,  dangerous  or 
unsafe  conditions.  Ratings  were  based  on  the  char- 
acter of  the  water,  food  and  milk  supplies,  the  sewage 
and  garbage  disposal  service,  housing  conditions,  bath- 
ing beach  sanitation,  drainage,  mosquito  control  and 
general  conditions  of  premises  and  grounds. 

Work  Done — In  1920  the  three  men  with  the  motor- 
ized laboratory  and  roadster  visited  59  resorts  in  12 
counties.  Of  168  water  analyses,  48  per  cent  indicated 
safe  and  52  per  cent  unsafe  supplies.  Five  resorts,  or 
8  per  cent,  were  found  to  be  in  excellent  sanitary  condi- 
tion, 21  resorts,  or  35  per  cent,  were  in  poor  sanitary 
condition.  In  1921  the  four  men  working  in  ten  coun- 
ties inspected  123  resorts  and  hotels  and  made  re- 
inspections  of  33.  Thirty-two  resorts  were  given  a  Class 
A  rating,  75  a  Class  B,  15  a  Class  C  and  only  1  a 
Class  D  rating. 

Outstanding  Conditions  at  Resorts^Among  the  most 
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prominent  defect.s  discovered  at  resoi-t.-*  in.spected  are: 
Lacl<  of  resort  government;  absence  of  food  and  milk 
control;  no  control  of  water  supplies;  lack  of  sewage 
disposal;  stream  and  lake  pollution;  insanitary  outdoor 
privies;  imperfect  garbage  disposal.  Some  adequate 
governing  organization  seems  to  be  the  outstanding 
need  at  resorts.  Often  the  resorts  are  closely  built  up 
and  densely  populated.  Dwellings  are  frequently  occu- 
pied by  more  people  than  commonly  occupy  dwellings 
of  the  same  size  in  cities.  Hotels  are  usually  crowded 
during  the  rush  season.  Dealers  in  food  stuffs  do  a 
thriving  business  and  sometimes  are  poorly  equipped  for 
conducting  such  business  carefully.  A  majority  of  the 
people  coming  to  resorts  are  from  large  cities  where 
water  and  food  supplies  are  carefully  guarded  so  that 
they  give  little  or  no  thought  to  such  utilities  at  the 
resorts. 

Without  an  efficient  governing  organization  it  cannot 
be  expected  that  these  conditions  will  be  properly  con- 
trolled. They  offer  opportunities  for  the  careless  and 
dishonest  dealer  in  foodstuffs.  Water  supplies  in 
thickly  populated  districts  are  almost  certain  to  become 
dangerous  unless  given  proper  protection.  The  tem- 
porary nature  and  overcrowded  conditions  at  most  re- 
sorts would  seem  to  call  for  the  most  careful  supervision. 
When  it  is  considered  that  many  of  the  patrons  at  the 
resorts  are  persons  in  a  state  of  impaired  health,  the 
dangers  are  increased. 

Many  instances  of  stream  and  lake  pollution  were 
found  that  were  not  only  nuisances  but  also  endangered 
bathing  beaches  and  detracted  from  the  desirable  fea- 
tures of  lake  fronts. 

Milk  supplies,  especially  those  inspected  in  1921,  were 
found  to  be  poor  in  many  cases.  Work  done  to  improve 
them  was  of  great  value.  Few  laboratory  analyses  were 
made  because  they  were  considered  unnecessary  due  to 
the  fact  that  the  milk  was  produced  and  handled  care- 
lessly and  under  insanitary  conditions. 

The  attached  typhoid  curve  indicated  a  relation  be- 
tween high  typhoid  rates  in  the  late  summer  and  early 
fall  and  the  insanitary  conditions  found  in  summer  re- 
sorts. One  large  city  in  the  state  claims  that  50  per 
cent  of  its  typhoid  is  brought  from  &uni,mer  resorts. 

Since  the  Michigan  Department  of  Health  cannot  do 
all  that  is  desirable,  it  strongly  recommends  that  resort 
associations  be  formed  to  retain  technical  advisers  to 
assist  their  members  in  solving  sanitary  problems  and 
to  maintain  the  individual  resorts  in  a  proper  sanitary 
condition.  Each  resort,  or  group  of  resorts,  should 
have  some  officer  to  perform  this  type  of  work.  Though 
the  department  stands  ready  at  any  time  to  advise  and 
assist  resorts  in  solving  their  sanitary  engineering  and 
health  problems,  this  does  not  relieve  the  individual 
resort  of  its  responsibility. 


Irrigation  Statistics  for  1920  Ready 

Statistics  of  irrigation  collected  at  the  census  of  1920 
for  the  seventeen  arid  and  semi-arid  states  are  contained 
in  a  bulletin  just  issued  by  the  Department  of  the 
Commerce,  Bureau  of  the  Census.  The  number  of 
forms  irrigated  in  1920  was  231,541,  a  42.3  per  cent 
increase  over  the  figure  for  1910.  The  area  irrigated 
was  19,191,716  ac;es,  being  an  increase  of  33  per  cent 
in  the  ten-year  interval.  There  were  26,020,477  acres 
capable  of  irrigation,  an  increase  of  5,735,074.  The 
total  area  iirigated  was  35,890,821  acres. 


High  Piers  of  Railway  Viaduct  Braced 
by  Trusses  of  Main  Span 

SLOW  progressive  yielding  of  the  abutments  or  shore 
piers  of  a  railway  viaduct  across  the  Rhine  at 
Eglisau,  Switzerland,  recently  led  to  the  adoption  of  an 
unusual  expedient  to  hold  the  piers  and  prevent  their 
possible  future  collapse.  As  described  in  the  Schiveiz- 
erische  Bauzeitung  of  March  18,  1922,  this  consisted 
of  using  the  steel  truss  span  crossing  the  river  as  a 
means  of  bracing  the  piers  by  strutting  them  apart.  At 
the  fixed  end  of  the  truss  span  the  steelwork  was 
blocked  against  a  thrust  bearing  built  out  from  the 
backwall  of  the  pier,  and  at  the  movable  end  a  bell- 
crank  lever  system  (Fig.  2)  was  installed,  bearing 
against  the  backwall  and  against  the  bottom  chord  of 
the  truss.  Cast-iron  weights  at  the  outer  end  of  the 
horizontal  lever  arm  apply  a  compression  of  110  tons  to 


FIG.   1. 


Observed  Movement  of  Piers 

RIVER  SPAN  SHORTENED  NEARLY  A  FOOT 
DURING  23   YEARS 


the  bottom  chord  of  each  truss  and  thereby  force  the 
abutments  apart  by  a  total  pressure  of  220  tons. 

The  conditions  that  led  to  this  course  are  to  be 
gathered  from  Fig.  1,  which  shows  a  diagrammatic  side 
elevation  of  the  bridge  and  a  plot  of  the  shortening  of 
the  river  span  during  the  twenty-four  years  from  1897 
to  1922.  The  bridge  consists  of  limestone  full-spandrel 
approach  arches  about  50  ft.  in  span,  and  a  steel  truss 
span  across  the  river  295  ft.  long.  The  main  piers  are 
about  165  ft.  high  from  top  of  footing  to  bridge  seat, 
or  about  130  ft.  high  above  water.  Evidences  of  move- 
ment of  the  main  piers  were  noted  shortly  after  con- 
struction of  the  approach  arches;  the  arches  next  the 
high  piers  settled  slightly,  and  cracks  developed  in  the 
arch  barrel  and  spandrel  walls.  Subsequently  these 
movements  were  kept  under  careful  observation.  From 
April,  1897,  to  June,  1921,  the  two  main  piers  came 
together  by  220  mm.  (nearly  9  in.).  At  the  expansion 
end  the  rockers  were  moved  over  so  far  that  they  had  to 
be  re-set  in  1899,  1905,  and  1920,  and  on  the  last  occa- 
sion the    bed  plates  also  were  shifted. 

Sudden  increase  of  the  movement  was  observed  in 
1917.  It  was  concluded  that  the  masonry  of  the  high 
piers  had  begun  to  crack  on  the  tension  side,  and  that 
further  abrupt  movements  might  be  looked  for.  Means 
for  remedying  the  condition  were  at  once  taken  into 
consideration. 

Replacement  of  arches  by  girder  spans,  which  would 
have  involved,  of  necessity,  a  considerable  numljer  of  the 
approach  spans,  seemed  impracticable  because  of  high 
cost  and  because  the  work  would  have  to  be  done  under 
traffic.  Study  was  therefore  directed  toward  means  of 
absorbing  part  or  all  of  the  unbalanced  arch  thrust  at 
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FIC.    2.       WEIGHTED    LEVER    SYSTEiM    TRANSFERS    2U0-TON 
THRUST  THROUGH   TI'.USSES 

the  main  piers.  The  lever  scheme  shown  in  Fig.  2 
was  adopted.  It  was  put  in  service  by  lowering  the 
releasing  screws  at  the  first  truss  post  on  May  31,  1921. 
There  is  one  lever  at  each  of  the  two  trusses,  the  weight 
box  extending  across  the  width  of  the  bridge  and  being 
carried  by  both  levers.  Temperature  expansion  in  the 
steelwork  is  taken  care  of  by  the  pivoting  of  the  levers. 
Expansion  or  other  movements  of  the  approaches  have 
the  same  effect,  the  thrust  of  the  steel  span  against  the 
masonry  being  maintained  unchanged.  The  effect  of  the 
device  in  seven  months'  service  is  reflected  in  the  sharp 
drop  of  the  pier  movement  curve.  Fig.  1. 

Some  doubts  were  entertained  as  to  the  satisfactory 
working  of  the  arrangement  under  trains.  It  was 
feared  that  resonant  oscillation  of  the  counterwaights 
might  develop,  with  possibly  harmful  effect  on  the 
masonry.  Observations  showed,  however,  that  the 
longitudinal  movement  of  the  expansion  end  of  the 
bridge  under  a  heavy  test" train  was  negligibly  small, 
perhaps  partly  due  to  the  fact  that  the  bridge  has  a 
ballasted  solid  ffoor.  However,  tests  to  verify  the 
.smoothness  of  action  of  the  device  were  made  after  it 
was  installed.  Strain-gage  measurements  and  other 
observations  on  the  piers  and  arches  were  made  at  the 
same  time. 

Strain  gages  on  the  inner  and  outer  surface  of  the 
barrel  of  the  arch  adjoining  the  right-hand  main  pier 
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December  I9B/ 

PIG.  3.  LEVER  MOVEMENTS  DEPEND  ON  TRMPER.\TURK 

Drawing:  shows  part  of  record  from  a  ciirve-draw-in)7  deflec- 
toniPter  placed  so  a.s  to  show  the  ri.se  or  fall  of  the  lever  weight. 
The  niovfinents  are  shown  to  one-tenth  size,  and  are  drawn  in- 
xersely,  i.  e.,  pen  moving  up  for  lever  moving  down,  or  steelworlc 
shortening. 


showed  the  following  effect  when  the  thrust  levers  were 
put  in  operation:  At  first  there  were  large  and  appar- 
ently irregular  movements  which  were  attributed  to  the 
closing  up  of  cracks  in  the  masonry.  When  the  weights 
were  then  lifted  clear,  and  again  lowered  into  action, 
the  gages  showed  that  in  the  extrados  a  tension  of  35 
lb.  per  square  inch  and  on  the  intrados  a  compression 
of  about  half  this  amount  were  developed.  Levels 
placed  on  the  pier  showed  that  at  the  bridge  seat  the 
pier  was  tilted  backward,  while  at  floor  level  the 
pier  tilted  slightly  forward,  as  might  be  expected  from 
the  resistance  of  the  masonry  above  the  thrust  line  of 
the  levers.  Strain-gage  measurements  in  the  steel 
span  showed  only  about  33  tons  compression  (reduction 
in  tension)  near  the  fixed  end,  of  the  110  tons  applied 
at  the  opposite  end;  the  unaccounted  for  compression  is 
believed  to  have  been  transferred  to  the  top  chord  and 
thence  into  the  rails. 

The  computed  dead-load  thrust  of  the  approach  arches 
is  about  195  tons,  the  lever  thrust  exceeding  this  by 
25  tons.  Nevertheless,  the  curve  in  Fig.  3  indicates  that 
summer  expansion  of  the  approach  masonry  was  suffi- 
cient to  overcome  the  applied  thrust.  In  general  a  pro- 
gressive backward  motion  resulted,  however.  By  the 
end  of  1921  it  produced  a  rise  of  I  in.  at  the  crown  of 
the  arches  ad,ioining  the  main  piers. 

Recording  gages  were  installed  to  register  the 
vertical  rise  and  fall  of  the  weighted  end  of  the  lever 
due  to  the  action  of  trains  and  temperature  changes. 
Three  such  diagrams  are  reproduced  in  Fig.  3;  in  these 
the  lever  movement  is  given  to  one-tenth  scale,  and 
downward  movements  of  the  lever  are  plotted  upward. 
The  small  lines  projecting  downward  from  the  curve 
are  due  to  the  passage  of  trains.  At  the  right  the 
abrupt  influence  of  temperature  change  in  a  thunder- 
storm accompanied  by  hail  is  made  evident.  The  lower 
curve  gives  a  direct  comparison  of  the  bridge  movement 
and  the  change  of  air  temperature,  showing  remarkably 
close  correspondence. 

The  work  was  planned  and  carried  out  by  the  Swiss 
Federal  Rys.,  under  the  direction  of  A.  BUhler,  bridge 
engineer.  The  C.  Zschokke  Co.  of  Dottingen,  built  the 
lever  system.  The  total  cost  of  the  work  was  about 
100,000  fr. 


Railway  Terminal  Train  Water  Supplies 

As  a  result  of  a  study  of  methods  employed  in  supply- 
ing drinking  water  and  ice  to  an  average  total  of  1,642 
cars  daily  at  13  coach  yards  in  Chicago,  supplemented  by 
similar  observations  in  other  cities,  Arthur  E.  Gorman, 
assisstant  sanitary  engineer,  United  States  Public  Health 
Service,  concludes:  "The  value  of  standardization  be- 
came more  and  more  convincing  as  the  many  and  widely 
different  variations  in  the  simple  procedures  were  noted. 
In  discussing  this  matter  with  yard  and  coach  foreman, 
these  men  were  invariably  of  the  opinion  that  standard- 
ization would  be  of  value.  It  is  believed  that  railroad  and 
health  ofl^icials  could  discuss  standardization  of  coach  yard 
design  and  practice  with  mutual  value."  Descriptions 
of  the  various  methods  of  filling  and  cleaning  water 
coolers,  including  the  risk  of  pollution  by  the  dragging 
of  the  rubber  hose  used  for  filling  punxises  through 
dirty  yards,  and  methods  of  sterilizing  coolers,  are  set 
forth  at  some  length  in  Public  Health  Reports  for  June 
16,  1922.  Some  of  the  various  methods  employed  and 
chances  for  improvement  in  this  work  are  illustrated 
by  half  tone  views. 
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Survey  of  Electric  Traction  on  American  Railroads 

Systems  Now  in  Service  Described  and  Compared  for  the  Railroad  Engineer  —  Trend  of 
l.ocomotive  Design — Tabular  Review  of  Present  Status 

By  George  Gibbs 

Con.sulting  Engineer.  New  York 


IN  1910  electric  traction  was  in  service  in  the  United 
Stales  and  Canada  on  eleven  different  railroads  covering 
411  miles  of  route,  873  miles  of  track,  and  employing  136 
electric  locomotives  and  613  motor  cars.  At  the  end  of 
1920  these  figures  were:  nineteen  railroads  covering  1,526 
miles  of  route  and  3,370  miles  of  track,  employing  371 
electric  locomotives  and  1,508  motor  cars.  Of  these  nine- 
teen roads,  five  are  equipped  for  city  terminal  operation  of 
passenger  trains,  five  for  long  tunnel  operation  both  pas- 
senger and  freight,  three 
for  suburban  passenger  op- 
eration, two  for  heavy- 
grade  freight  operation, 
and  four  for  main-line  op- 
eration of  both  passenger 
and  freight. 

The  trend  of  American 
development  has  been  pri- 
marily to  secure  better  op- 
erating conditions,  as,  for 
example,  (1)  for  terminals 
in  large  cities  with  tunnel 
approaches  and  elsewhere 
where  steam  locomotives 
are  objectionable;  also  to 
reduce  shunting  and  idle 
car  movements  by  the  use 
of  motor-car  trains  instead 
of  locomotives;  (2)  on  heavy 
grades,  to  increase  the  ca- 
pacity of  the  line  and  effect 
substantial  operating  sav- 
ings;    (3)     for     short-haul 

suburban  passenger  service  to  make  more  comfortable  travel- 
ing and  quicker  schedules,  and  (4)  for  long-haul  services  to 
secure  operating  economy  where  coal  is  expensive  and  cheap 
hydro-electric  power  can  be  obtained.  In  such  cases  the 
direct  operating  savings  ^lus  the  indirect  advantages  are 
sufficient  to  justify  the  adoption  of  electric  haulage. 

General  Features — All  electric  traction  systems  comprise 
the  same  main  features:  (1)  Power  generation  and  trans- 
mission; (2)  means  to  make  the  power  available  at  the  mov- 
ing train;  (3)  motive  power  apparatus  on  the  train.  Three 
systems  are  in  use:  (1)  Low  tension,  direct  current,  third 
rail;  (2)  high  tension,  direct  current,  overhead  wire;  (3) 
high  tension,  alternating  cuiTent,  overhead  wire.  Electric 
power  may  be  generated  at  any  desired  voltage  for  any  one 
of  the  three  systems.  For  direct  current  systems,  however, 
the  power  may  be  generated  in  the  form  of  three-phase  cur- 
rent at  any  of  the  established  frequencies,  while  the  alter- 
nating current  systems  re<iuire  a  low  frequency.  The 
primary  current  is  carried  from  the  generating  station  to 
local  substations  where  it  is  transformed  or  converted 
to  the  kind  and  voltage  required  in  the  train  motor. 

Workhig  Conductors  —  The  working  conductor,  which  is 
used  to  make  the  power  available  in  the  moving  train, 
is  perhaps  the  most  important  feature  of  the  installation 
and  is  the  one  of  most  serious  concern  to  the  operating 
staff.  It  is  everywhere  present  and  must  be  installed  and 
readily  maintained  under  all  physical  and  traffic  conditions. 
It  must  be  reliable  and  durable.  A  local  failure  of  this 
element  means  failure  of  the  system  as  a  whole.  Two  kinds 
of  working  conductors  are  in  use,  third  rail  and  overhead. 

Third  Rail — The  third  rail  has  the  following  advantages: 
(a)  it  permits  the  conduction  and  collection  of  very  large 
volume  currents;  (b)  it  is  located  conveniently  for  inspec- 


So  much  of  what  has  been  written  on  railroad 
electrification  has  regarded  the  subject  from  the 
electrical  viewpoint  that  many  railroad  engineers 
and  operating  men  have  found  it  difficult  to  keep 
abreast  of  developments  as  affecting  their  broader 
and  more  general  interests.  This  abstract  of  a 
remarkable  report  on  the  subject  prepared  by 
George  Gibbs  for  the  Ninth  Congress  of  the 
International  Railway  Association,  in  which  he 
surveys  the  present  status  of  heavy  electric  trac- 
tion from  the  railroad  man's  viewpoint,  is  ad- 
dressed to  those  who  ivant  to  keep  in  touch  with 
this  development  but  who  have  not  been  able  to 
follow  the  more  vohiminous  literature  of'  the 
subject. — Editor. 


tion,  repair,  and  replacement.  The  disadvantages  are:  (a) 
it  does  not  provide  continuous  contact  through  complicated 
tracks,  switches  and  crossings;  (b)  it  obstructs  the  track 
structure  and  interferes  with  maintenance  of  permanent 
way  and  track,  and  obstructs  the  spaces  between  tracks, 
thereby  menacing  the  safety  of  employees  in  shunting  work; 
(c)  it  cannot  be  entirely  inclosed  and  involves  risk  of  con- 
tact by  employees  and  others,  (d)  power  is  subject  to  in- 
terruption when  snow  or  sleet  collects  on  the  conductors; 

(e)  the  economy  and  flexi- 
bility of  low-tension  current, 
which  is  necessary  with  this 
conductor,  is  inferior  to 
that  of  high  tension  distri- 
bution. Because  of  these 
objections,  third-rail  trac- 
tion may  be  considered  ob- 
solete for  heavy  railroad 
electrification. 

The  standard  voltage  for 
third  rail  has  been  600, 
although  1,200  has  been 
used  in  two  cases  of  inter- 
urban  railroads  for  cross- 
country lines.  The  writer 
does  not  believe  that  volt- 
age even  as  high  as  1,500 
is  sufficient  for  economical 
results  and  believes  it  im- 
practicable to  install  a 
conductor  for  such  a  volt- 
age that  can  be  adequately 
safeguarded. 
Overhead  Working  Conductor — This  promises  to  become 
standard.  The  important  features  desired  in  designing 
this  structure  are  sparkless  collection,  strengrth,  durabil- 
ity, and  cheapness.  It  is  also  important  to  avoid  hard 
spots  in  the  collector  wire  at  the  suspension  points,  which 
may  cause  sparking.  As  the  collector  wire  is  essentially 
a  device  for  small  current,  the  higher  the  working  voltage 
the  more  successful  becomes  the  overhead  contact  system 
The  advantages  of  such  conductors  for  heavy  traction 
are:  (a)  it  provides  continuous  contact  at  the  train  in 
places  of  complicated  track  layout;  (b)  it  does  not  inter- 
fere with  the  maintenance  of  permanent  way  and  track 
and  may  be  employed  safely  at  high  voltages;  (c)  it  in- 
sures uninterrupted  service  during  sleet  storms  to  a  greater 
extent  than  does  a  third  rail.  Its  disadvantages  are:  (a) 
the  difficulty  of  collecting  large  currents;  (b)  the  difficulty 
and  delay  in  making  repairs  to  the  contact  system  where 
traffic  is  heavy,  and  (c)  the  difficulty  of  installation  in 
cases  of  limited  clearance  at  bridges,  tunnels,  etc. 

The  advantages,  however,  appear  controlling,  especially 
when  the  amount  of  current  to  be  collected  has  been  brought 
within  practical  limits  by  raising  the  voltage. 

Voltage  Limitation — In  the  single-phase,  alternating  cur- 
rent system,  maximum  voltage  is  determined  by  the  re- 
quirements for  economical  maintenance  of  electrical  in- 
sulation of  live  wires.  In  Europe,  16,000  volts  has  been 
used  successfully  and  is  probably  as  high  as  is  desirable 
in  the  close  clearances  in  tunnels  and  under  bridges.  In 
this  country,  for  very  heavy  traction,  11,000  volts  has  been 
generally  used  and  has  been  found  suitable  for  the  sparkless 
collection  of  current. 

In  the  case  of  the  three-phase  system,  voltage  is  lim- 
ited by  necessity  of  maintaining  insulation  between  two  con- 
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KIG.  1.     TYPE  1. 
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DRIVE 


FIG. 2 

FIG.  2.    TYPE  1.     SINGLE  :\IOTnR 
GEAR  AND  QUILL  DRIVE 
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FIG.   3.     TYPE  1.     TWIX  MOTOR 
GEAR  AND  QUILL  DRIVE 


ductors  of  opposite  polarity  placed  in  close  proximity. 
European  experience  places  the  practical  limit  at  about 
3,000  volts.  The  use  of  the  three-phase  system  has  not 
been  seriously  proposed  for  American  railroads,  chiefly 
because  of  the  complications  and  expense  of  installing 
and  maintaining-  two  overhead  contact  wires  with  high 
voltage. 

In  the  direct-current  system  having  an  overhead  con- 
ductor the  voltage  is  limited  to  the  maximum  suitable 
for  generating  apparatus  and 
in  the  control  and  motors  on 
the  train.  At  present  3,000 
volts  appears  to  be  the  maxi- 
mum allowable.  This  is  too 
low  to  insure  reliable  collection 
of  the  large  currents  required 
for  heavy  service  especially  at 
high  speeds.  It  has  been  sought 
to    remedy    this    by    using    two 


The  former  await  the  selection  of  a  system,  and  the  lat- 
ter concern  methods  of  transmitting  power  from  the  motors 
to  the  driving  wheels  and  the  best  type  of  locomotive  struc- 
ture. The  most  serious  present  problems,  however,  are 
mechanical.  In  the  opinion  of  many,  axle  weights  of  steam 
locomotives  have  been  caiTied  beyond  advisable  limits  and 
in  adopting  electric  traction  thought  should  be  given  to  a 
return  to  moderate  wheel-weights  for  locomotives  without 
disturbing   present  operating   methods.     This   can   be   done 
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TYPE   2.      DIRECT  AXLE-MOUNTED 
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FIG.  a.     TYPE  2.     GEARLESS 
MOTOR  QUILL  DRIVE 
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FIG.  6.     TYPE  3.     ROD  DRIVE  WITH 
GEARLESS  MOTOR 
Pennsylvania  Terminal  in  New  York 
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FIG,   7.      TYPE  3.     ROD  DRIVE  WITH 

GEARED   MOTOR 
Norfolk  &  AVostein  Frciglit  Locomotives 


contact  wires  side  by  side,  but  this  increases  the  complication 
at  switches,  curves,  etc. 

Substations  —  Alternating-current  systems  require  trans- 
formers only  in  substations  to  alter  the  voltage  of  the  cur- 
rent, together  with  necessary  switching  and  safety  ap- 
paratus. Direct-current  systems  require  transformers, 
switching  apparatus  for  high-tension  current,  and  rotary 
converting  apparatus  to  change  it  into  direct  current  to- 
gether with  the  low-tension  switching  and  safety  appli- 
ances. The  combination  is  costly  and  complicated  and  re- 
quires the  presence  of  attendants. 

Motive  Power — For  freight  service  and  for  through  pas- 
senger trains  electric  locomotives  are  required,  while  for 
local  passenger  service  motor  cars  are  preferable.  The 
self-propelled  passenger  vehicle  for  this  service  is  one  of 
the  great  advantages   of  electric   traction   over  steam. 

Locomotives — No  approximation  even  to  a  standard  elec- 
tric locomotive  design  has  been  reached.  The  problems 
still  ahead  for  solution  are  both  electrical  and  mechanical. 


by  stringing  together  locomotive 
units  to  make  one  compound 
structure,  singly  controlled.  This 
has  not  yet  been  carried  into 
efl'ect  chiefly  because  of  the  high 
first-cost  of  such  a  locomotive. 
At  present  it  is  sought  to  re- 
produce mechanically  the  high 
concentrated  wheel-weights  of 
the  steam  locomotives,  because 
of  compactness  and  low  first 
cost.  This  means  using  weights 
as  high  as  70,000  lb.  per  axle, 
which  has  accentuated  the  difficulties  of  applying  and 
coupling  the  motors  to  the  wheels  in  a  proper  manner. 

Types  of  Drive — There  are  three  general  types  of  drive 
in  service:  (1)  motors  geared  directly  to  the  axles,  (2> 
gearless  motors  mounted  on  or  around  axles,  and  (3) 
geared  or  gearless  drive  by  means  of  cranks  and  rods. 

Out  of  390  locomotives  in  use  on  American  railroads,  22:5 
have  some  form  of  direct-geared  drive  with  o^  without 
flexible  connections.  Fig.  1  shows  the  simplest  direct  gear, 
in  which  one-half  or  more  of  the  motor  weight  is  rigid  on 
the  axle.  Fig.  2  shows  a  type  in  which  the  weight  of  the 
motor  is  carried  on  a  quill  which  surrounds  and  is  held 
free  of  the  axle.  Fig.  3  shows  a  similar  design  for  a  twin- 
motor  gear.  In  both  of  these  the  axle  is  free  of  motor 
dead-weight  and  the  center  of  gravity  of  the  motors  is 
raised  with  respect  to  the  track. 

Two  principal  forms  of  the  gearless  direct  drive  are  in 
use.  In  the  New  York  Central  type  (see  Fig.  4)  the  motor 
armature  is  rigidly  mounted  on  the  axle  and  free  to  revolve 


-Mofor-, 


no  for. 


FIG. 8 
FIG.  8.      TYPE  3.      ROD  DRIVE  WITH  GEARED  MOTOR 
Pi-oposed  freight  locomotives  for  Norfolk  &  Western  R.R. 


FIG. 9 
FIG.   9.     TYPE  3.     ROD  DRIVE  WITH  GE.VRED  MOTOR 
Freight  locomotive  for  Pennsylvania  R.R. 
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between  bipolar  fields  carried  on  the  locomotive  truck  frame. 
This  has  been  used  on  high-speed  passenger  locomotives 
on  the  New  York  Central  R.  R.  and  on  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  The  driving  wheels  arc  of  small 
diameter  and  the  center  of  gravity  of  the  motors  and  run- 
ning gear  is  low.  This  type  is  not  suitable  for  slow  speeds 
because  of  the  low  output  per  pound  weight  of  the  motors. 
In  the  type  used  by  the  New  York,  New  Haven  &  Hart- 
ford R.  R.  (see  Fig.  5)  the  motor  is  mounted  on  a  quill 
around  the  axle  and  carried  by  the  spring-supported  frame 
of  the  locomotive.  The  motor  armature  drives  by  means 
of  a  spider  which  carries  pins  inserted  in  spring  pockets  in 
the  wheel  centers.  This  pennits  the  use  of  a  large  motor 
having  its  weight  wholly  spring-supported. 

Several  designs  for  geared  or  gearless  rod-drives  have 
been  used  in  Europe,  but  the  type  has  been  adopted  for 
only  two  important  in; tallations  in  America;  the  Pennsyl- 
vania R.  R.  terminal  at  New  York  and  the  Norfolk  & 
Western  heavy  freight  line  over  the  Allegheny  Mountains. 
The  Pennsylvania  terminal  type  is  illustrated  in  Fig.  6, 
this  being  a  gearless  drive.  The  Norfolk  &  Western  type 
now  in  use  is  shown  in  Fig.  7  and  a  proposed  freight 
locomotive  in  Fig.  8.  Each  of  these  is  geared  from  two 
motors.  Fig.  9  shows  a  gear  and  side-rod  drive  built  by  the 
Pennsylvania  R.R.  for  a  projected  mountain-grade  elec- 
trification.    The  geared   motor  rod-drive   permits  of  great 
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FIG.    11.      CHICAGO,   MTLW.VUKEE   &   ST.   PAUL   FREIGHT 
■Wlieels,   ■1-4--1  + 4-4-4 — Eight   Motors — Tvpe  1   Drive;   Fig.    1 — 42    in   use- 
in  service  1916-1917. 


tractive  capacity  with  a  high  center  of  gravity  both  for  the 
heavy  masses  and  for  the  locomotives  as  a  whole. 

Recent  American  Types  —  The  earliest  electric  locomo- 
tives were  for  light  service  and  were  modeled  upon  the  de- 
sign of  a  motor-car;  that  is,  with  two  bogies  having  axle- 
mounted  motors  and  carrying  a  frame  "and  body  to  house 
the  control  apparatus  and  the  motornian.  It  was  found 
necessary  to  modify  this  arrangement  of  parts  to  provide 
increased  tractive  effort  and  stability,  especially  at  high 
speed,  and  numerous  designs  for  the  mechanical  portion 
of  the  locomotive  have  resulted.  Figs.  10  to  16  show  out- 
line sketches  of  some  of  the  more  recent  American  designs. 

Trend  of  Locomotive  Design — Engineers  are  not  in  entire 
agreement  as  to  the  development  of  these  several  me- 
chanical arrangements  for  electric  locomotives.  Some  of 
the  divergence  i-esults  from  difference  in  viewpoint.  The 
electrical  engineer  may  lay  stress  upon  features  of  the 
electrical  design  and  prefer  a  type  of  locomotive  which  fol- 
lows tramway  practice.  The  railroad  engineer,  however, 
generally  considers  the  problems  he  must  meet  to  produce 
very  powerful  steam  locomo- 
tives, especially  those  which 
have  to  do  with  proper  tracking 
dualities,  ease  of  access  to  parts 
for   inspection    and   repair,   etc. 

It  is  difficult  to  indicate  pre- 
cisely the  probable  future  trend 
of  American  practice.  Evolu- 
tion of  types  is  proceeding  in 
a  normal  manner  as  has  been 
the  case  with  steam  locomotives, 
l.ut  general  conclusions  may  be 
drawn.  Some  of  these  are  as 
follows:  Type  1  drive  (motoi-s 
geared  directly  to  axles) 
is   suitable    only    for    slow- 
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FIG.   10.      NBW  YORK  CENTRAL  PASSENGER 
Wlieels,  0-4-4-1-4-4-0— Eight  Motors— Type  2  Drive;  Fig.  4 
— 10  in  use — In  service  1D17. 

or  freight  service.  For  the  heaviest  freight  requirements, 
however,  it  is  doubtful  if  this  type  will  be  best,  as  it  is 
difficult  to  produce  a  stable  wheel  grouping  and  as  the  heavy 
motor  masses  have  low  center  of  gi-avity  with  considerable 
weight  not  spring-borne.  Large  motors,  furthermore,  pro- 
duce heavy  side  shocks  in  curving  and  with  track  in  poor 
surface,  and  hub-liner  wear  is  likely  to  be  great. 

Type  1  with  quill-driven  geared  motors  should  produce 
better  results,  but  only  in  degree.  The  quill  drive  is  not 
entirely  satisfactory  for  very  heavy  service  as  it  is  difficult 
to  find  space  for  conservatively  designed  springs  and  un- 
less  the   quill   is  maintained   normally  concentric  with   the 

axle,  severe  bending  stresses 
in  addition  to  the  normal  torsion 
are  set  up  in  the  springs  at  each 
revolution. 

Type  2,  which  has  the  motor 
ai-mature  mounted  rigidly  on 
the  a.\le,  requires  many  axles 
for  heavy  traction  and  a  wheel 
arrangement  that  is  somewhat 
complicated  and  unfavorable  for 
tracking.  It  has  been  used  for 
high-speed  work,  however,  where 
track  construction  is  of  the 
heaviest  character  and  its  main- 
tenance of  the  highest  order.  Because  of  the  low  output  of  the 
motors  at  low  speed  its  field  is  limited  to  high-speed  service. 
Type  2  drive,  having  gearless  motors  flexibly  suspended 
around  the  axles,  may  be  used  for  high-speed  passenger 
locomotives  with  either  d.c.  or  a.c.  traction,  but  it  is  not 
an  economical  type  as  regards  first  cost  of  motors.  It 
has  a  low  center  of  gravity  of  the  running  gear  and  is  sub- 
ject to  the  difficulty  already  mentioned  in  securing  durable, 
spring-driving   mechanism. 

Type  3,  having  gearless  motors  and  rod  drive,  is  suit- 
able for  high-speed  passenger  work  with  both  d.c.  and  a.c. 
motors  and  allows  the  most  desirable  wheel  arrangement 
and  weight  distribution  for  perfect  tracking  qualities  of 
the  locomotives.  The  motors,  however,  are  large  and  costly 
because  of  their  low  speeds,  and  their  capacity  is  limited. 
The  type  is  not  suitable  for  low-speed  service. 

Type  .3,  having  geared  motors  and  rod  drive,  offers  the 
most  flexible  and  promising  solution  of  passenger  and 
freight  locomotive  construction  because  of  the  allowable 
variation  in  wheel  ai'rangement  and  in  motor  mounting  and 
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speed   locomotives    on    shunting 


FIG.  12.     CHICAGO.  MILWAUKEE  &  ST.  PAUL  PASSENGER 
Wheels.    2-4-8 4-8-4-2— ^Twelve    Motor.s— Type    2    Drive;   Fig.   4 — 5    In   ll.<!e— 
In  service  1920. 
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capacity.  It  permits  most  perfect  tracking  qualities  for  a 
great  variety  of  tiesigns  and  running  speeds,  and  is  suitable 
both  for  d.c.  and  a.c.  systems. 

Side  rods,  connecting  the  various  driving  wheels,  are 
desirable  in  all  types  to  prevent  slipping  of  independent 
axles  and  thus  to  obtain  maximum  traction,  especially  with 
d.c.  motors  having  series  multiple  control.  A  combination 
of  driving  and  carrying  axles  is  desirable,  also  an  unsyni- 
metrical  wheel  distribution  to  assist  in  proper  tracking. 

Motor  Cars — Because  of  the  high  schedule  speeds  and  the 
many  stops,  suburban  or  "commuter"  service  is  exacting 
and  necessitates  very  high  power  requirements  per  car  as 
compared  with  long  distance  runs.  In  addition  to  the  power 
question,  the  suburban  service  demands  maximum  flexibility 
of  operation  in  and  out  of  terminals,  so  general  practice 
tends  toward  making  each  car  of  suburban  trains  a  motor 
car.  Best  economy  in  equipment  and  maintenance  cost  is 
obtained  by  using  two  motors  mounted  on  one  truck.  A 
modern  steel  car  about  70  ft.  in  length  overall  will  satisfy 
these  conditions  and  will  weigh,  witbout  electric  equipment 
but  including  full  seated  passenger  load,  about  100,000  lb. 


result  in  a  premature  fixing  of  practice  before  technical  and 
practical  knowledge  is  sufficiently  advanced.  The  writer 
believes  it  is  somewhat  early  to  fix  upon  standardization 
to  an  important  degree  for  any  system,  much  less  to  ex- 
clude any  promising  system.  Development  is  proceeding 
along  normal  and  logical  lines  and  there  is  no  reason  to 
force  a  conclusion  at  this  time  by  hasty  action  in  any 
direction. 

There  is  some  reason  to  feel,  however,  that  orderly 
consideration  of  the  subject  will  not  continue  because  of 
the  views  that  are  being  generally  expressed  by  those 
who  are  not  engaged  in  operating  the  railroads  but  are 
connected  with  other  industries.  One  of  the  two  great 
electrical  manufacturing  companies  in  America  is  com- 
mitted at  present  to  advocacy  of  the  direct-current  system 
and  does  not  offer  train  equipment  for  the  alternating- 
current  system;  the  other  company  has  been  responsible 
for  the  development  of  the  alternating-current  system  and 
advocates  its  use  but  will  furnish  direct-current  appai'atus 
if  the  customer  prefers. 

The   telegraph   and    telephone   companies    are   unfriendly 
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FIG.  13 

Wheels,   4-6-2  -|-  2-6-4,    Six   Motors.    Type   1    Drive 
use  :  In  service  1920. 
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FIG. 14 

FIG.   14.      NEW  YORK,  NEW  HAVEN  AND  H.\RTFORD 

PASSENGER 
Wheels,  2-6-2  -|-  2-6-2.  Twelve  Motors,  Type  1  Drive  ;  Fig.  3 
— 5  in  use  ;  In  service  1919. 
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FIG.    lo.     NEW  YORK,   NEW  HAVEN  AND 

HARTFORD  FREIGHT  AND  PASSENGER 

Wheels,  2-4  -\-  4-2 — Eight  Motors — Type  1 

Drive  ;  Fig.  3 — 3  in  use — In  service  1912. 
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FIG.16 

FIG.  16.     NORFOLK  AND  WESTERN  FREIGHT 

Wheels,   2-4-4-2  -|-  2-4-4-2 — Eight  Motor-s— Type   3  Drive  ; 

Fig.  't — 12  in  use — In  service  1915. 


Two   motors    will    give   a    capacity    of   about    .500    hp.    for 
the  car. 

In  analyzing  the  relative  advantages  and  disadvantages 
of  various  systems  of  electric  traction  it  is  desirable  tti 
keep  in  mind  the  importance  of  providing  for  suburban 
service  of  this  character  in  the  most  economical  and 
flexible  manner. 

Choice  of  Systems — During  the  past  ten  years  the  num- 
ber of  roads  employing  high  tension  current  traction  has 
considerably  increased,  while  the  third-rail  system  has  not 
extended  materially  except  to  increase  the  mileage  of  ex- 
isting installations.  The  high-tension  installations  all  use 
the  overhead  contact,  and  on  the  basis  of  the  number  of 
installations  the  alternating-current  system  is  most  gen- 
generally  used.  The  field  is 
narrowing  to  the  use  of  two 
systems  which  appear  in  the 
present  state  of  the  art  best 
adapted  for  heavy  and  for 
long  distance  railroad  opera- 
tion; the  3,000-volt,  direct- 
cui-rent,  and  the  11,000-volt, 
single-phase  alternating  current. 

Recently  there  has  been  a 
tendency  to  standardize  prac- 
tice. This  is  desirable  if  it 
does     not    stop     evolution     and 


to  alternating-current  traction  because  of  their  fear  of 
inductive  effects  on  their  lines  from  the  traction  currents. 
The  commercial  central  power-station  companies  appear  tn 
consider  it  to  their  interest  to  advocate  the  use  of  direct - 
current  traction  as  being  the  easiest  system  for  them  to 
supply.  This  is  because  they  find  it  advantageous  for  their 
commercial  lighting  and  power  loads  to  use  60-cycle  cur- 
rent, which  is  suitable  for  direct-current  traction  but  can- 
not be  used  for  alternating-current  traction  in  the  pres- 
ent state  of  the  art  without  changing  the  frequency,  which 
means   added    expense. 

While  these  interests  have  views  and  are  expressing 
them,  the  railroads  have  not  taken  a  definite  position  as 
they  are  trying  out  what  they  have  and   awaiting  further 
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FIG.  17.     NORFOLK  AND  WFSTERN  PROPO-SED  FREIGHT 
Wheels,  2-8-2  -|-  2-S-2 — Eight   Motoi-s — Type  3  Drive  ;  Fig.  S — Pronosed  1919. 
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HEAVY  ELKCTRIC  TRACTION  INST.\LLATIONS,  l9IOANn  1921 


Service 
F= 

Freiglit 
P= 
Railroad  Passengtr 

Baltimore  &  Ohio F  &  P 

I.tmg  Island     P 

West  Jersey  &  .-Seashore —P.  R.  R 1' 

New  York  Central  &  Hudson  River P 

Spokane  &  Inland    I  A'  i* 


Ne*  York, New  Haven  &  Hartford. 

Krie    

Cirand  Tnink 

Great  Northern    

Southern  Pacific 


F&P 

P 
I-  &  P 
1 '  &  P 

P 


Pennsylvania ;  New  York  Terminal     ...  P 

Michitian  Central F&P 

Boston  &  Maine F&P 

N.  Y.  West  Chester  &  Boston P 

Putte,  .Anaconda  &  Pacific : F&P 

Norfolk  &  Western F 

Pennsylvania;  Padi  &  Chestnut  Hill...    .  P 

Chicago,  Milwaukee  &  St .  Paul F&P 

Total;  U.  S 

Canadian  National P 


Total;  I:.  S.  and  Canada.. 


Summary 
Number  of  roads.. 

Route  miles 

Track  miles 

Number  of  roads. 

Route  miles 

Track  miles 


1921: 


Rolling    .'^tock 
Motor 


Kind  of 
Current 

i.T.n.c. 

I.T.IVC. 
I.T.n.C. 
I.T.D.C. 
I..T.D.C. 
H.T.A.C. 
H.T.A.C. 
H.T.VC. 
H.T.AC. 
II.T.AC 
H.T.D.C. 

I.T.D.C. 
L.T.D.C. 
H.T  \.C. 
H.T  AC. 
H  T.D.C. 
H.T.A.C 
H.T.A.C. 
H.TDC. 


-System- 


Type  of 
Contact 

3rdR. 

3rdR 

3rdH 

3rd  R. 

O.H. 

OH. 

O.H. 

OH. 

O.H. 

O.H. 

O.H. 

3rdR. 

3rdR 

OH. 

OH. 

OH. 

OH. 

O.H. 

OH. 


H.TDC.      OH. 


H.T.A.C. 

5 

202.30 

291.00 

9 

347.88 

1.162.37 


—System — 
H.T.D.C. 

51    60 

124    60 

4 

978.92 

1,322.02 


L.T.D.C. 

5 
156.70 
457.10 

7 
299.49 
885.83 


-\'oltage . 

Trans.      Contact 
650 

11.000 
55.000 
11.000 
45.000 
45,000 
22.000 
60,000 


33.000 
13.200 

11,000 

1  1.000 
22.000 

100.000 
44.000 
44.000 

100.000 


650 

650 

600 

600 

6,600 

11.000 

11.000 

3.300 

6,600 

1.500 

!,200 

650 

650 

1  1.000 

11.000 

2.400 

1  1.000 

11.000 

3.000 


. Mileape 

Route      Track 

3.70 

43.90 

74  60 

22.50 


11,000        2,400 


Totals 
II 

410   60 

872   70 

20 

1.578  29 

3.369.52 


135  00 
21  50 
38   00 


135.00 
100.00 
38  00 
12  00 
6  00 
124  60 


9 
41 


36 
'    b 


84 


12   00       75   00 


410  60     872  70        138 


410.60     872.70       138 


613 


613 


-1921 


KoUing  Stock 
Motor 


ears 

and 

Locos.  Trailers 

8.40  8  0 

110.00  218 

162.70  89 

101   00         47         180 


cars 

Mileage and 

Route         Track  I<oco3.Trailers 


3.75 

90  30 

75  00 

57.90 

54  53 

129. 18 

87.90 

34.00 

4  00 

4  00 

197   92 

13  41 

4   60 

7.92 

21   75 

25  30 

29  13 

30  00 
646.70 


Note 
H.T.  =  High  Tension 
L.T.  =  I.^iw  Tension. 
A.C.  =  .\lternating  Current. 
B.C.  =  Direct  Current. 
O.H.  =  Overhead  Conductor. 
3rd  R.  -  Third  Rail. 


8.00 

227  20 

160.38 

268  30 

84.77 

115.42 

530.60 

40  00 

12  00 

7  00 

316.32 

no  08 

26.40 

20.91 

73.41 

122.30 

108.26 

224.77 

860.40 


1.517.29      3.346.52 
9  00  23  00 


73 

3 

7 

108 

6 
4 


34 
10 
7 

28 
12 

62 

365 
6 


0 

634 

1 07 

241 

20 

19 

79 

12 


22D 


115 


1,300 
8 


,526.29      3,369.52       371      1,508 


information.  Electrical  engineers  competent  to  pass  upon 
operating  as  well  as  the  technical  aspect  are  neither  numer- 
ous nor  influential  as  compared  with  the  powerful  inter- 
ests that  are  taking  a  stand  on  the  subject.  These  engi- 
neers, moreovei',  are  divided  in  their  views. 

The  writer  would  not  advocate  one  system  to  the  exclu- 
sion of  another  and  favors  further  trial  of  both  alternating 
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FIG.  18.     PEXNSYLV.VNI.-V  RAILROAD  FREIGHT 
Wheels,  2-6-(-6-2 — Four  Motors — Type  %   Drive;  Fig.   9 — 1   in 


use — In  servic 
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and  high-tension  direct-curreni  systems.  He  considers, 
however,  that  the  high-tension  alternating  cuiTent  has  at 
present  the  greater  number  of  demonstrated  advantages 
for  general  railway  use  and  holds  out  the  most  promise 
for  the  future.  If,  therefore,  it  were  necessary  to  stand- 
ardize now,  it  would  seem  to  him  illogical  to  select  the 
high-voltage  direct-current  system,  which  has  not  yet  been 
applied  to  all  railroad  operating  conditions  and  which 
appears  difficult  of  application  to  some,  and  to  discard  a 
system  which  has  been  so  applied  and  is  operating  econom- 
ically and  well  in  all  cases. 


Tar-Treated  Concrete  Resists  Salt  Action 

Investigations  carried  on  by  the  Bureau  of  Public 
Roads  on  the  waterproofing  properties  of  water  gas 
tar  have  indicated  the  possibility  of  utilizing  this  mate- 
rial as  a  means  for  protecting  concrete  from  the  action 
of  saline  solutions.  It  has  been  found  that  crude  water 
gas  tar  having  a  specific  viscosity  of  from  6  to  12  will 
enter  freely,  under  atmospheric  pressure,  into  dense 
concrete  and  mortar  and  is  largely  absorbed  by  the 
hydrated  cement.  Cement  drain  tile  so  treated  have 
shown  no  signs  of  disintegration   under  test. 


Respirator  Will  Protect  Engine  Crews 
Against  Fumes  in  Tunnels 

THE  development  of  a  pocket  canister  or  respirator 
ivhich  will  largely  alleviate  the  discomfort  to  which 
engine  crews  are  subjected  by  sulphurous  locomotive 
smoke  when  passing  through  tunnels  is  announced  h\ 
the  United  States  Bureau  of  Mines.  The  canisters, 
which  fit  conveniently  into  a  coat  pocket,  are  filled  with 
an  absorbent  mixture  of  activated  charcoal  and  soda- 
lime,  and  contain  filters  of  Turkish  toweling.  These 
small  smoke  respirators  have  had  the  hearty  approval 
of  the  men  who  have  used  them,  and  retain  their  effec- 
tiveness for  months.  They  may  be  cheaply  made  anti 
are  a  great  improvement  over  the  sponge  respirators 
and  handkerchiefs  and  towels  now  used  by  engineers 
and  firemen  when  passing  through  unventilated  tunnels. 

In  a  tunnel  the  crown  deflects  the  smoke  from  the 
stack  upon  and  around  the  locomotive.  Mixed  with  air 
and  exhaust  steam,  the  smoke  enters  the  cab,  surround- 
ing the  engineer  and  fireman  with  a  hot,  vitiated  atmos- 
phere. Discomfort  produced  by  the  sulphurous  smoke 
is  intensified  by  the  heat  and  humidity. 

The  experiments  of  the  Bureau  of  Mines  were  con- 
ducted in  2.3  tunnels  of  the  Baltimore  k.  Ohio  R.R. 
between  Grafton  and  Parkersburg,  West  Va.,  in  the 
Gallitzin  tunnels  of  the  Pennsylvania  R.R.  near  Altoona, 
Pa.,  and  in  the  Schenley  tunnel  in  Pittsburgh.  Various 
types  of  gas  masks  were  worn  by  the  experimenters  in 
the  cabs  and  by  the  engine  crews  in  these  tunnels;  gas 
samples  of  smoke-contaminated  atmospheres  were  taken 
in  the  locomotive  cabs  or  at  the  cab  windows  and 
carefully  analyzed  in  the  gas  laboratory  of  the  Pitts- 
burgh experiment  stat-on  of  the  Bureau  of  Minrs. 
Other  tests  were  made  by  trackworkers  and  by  the 
experimenters  while  in  a  tunnel  on  foot.  Details  of 
these  experiments  are  given  in  Technical  Paper  292, 
by  A.  C.  Fieldner.  S.  H.  Katz,  and  S.  P.  Kinney,  which 
may  be  obtained  on  application  to  the  Bureau  of  Mines, 
Washington,  D.  C. 
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Slag-Concrete  Roads— Their  Construction  and  Wear 

Conclusions  Based  on  Inspection  of  Over  100  Miles  of  Concrete  Road  Built  With  Slag  Aggregate  and 
in  Service  from  One  to  Nine  Years — Some  Difficulties  in  Manipulation  and  Peculiarities  of  Wear 

By  C.  S.  Hill 

Associate  Editor.  Enginrrring  Neivs-Record 


Slag  as  concrete  aggregate  has  been  used  for  concrete  roads  for  about  nine 
year.t.  In  some  places  it  is  the  most  economical  and  easily  obtained  aggregate, 
but  many  engineers  and  contractors  are  not  acquainted  with  its  use  or  fear  its 
ivear.  The  present  study  is  the  residt  of  an  extended  observation  of  slag-concrete 
roads  under  construction  and  in,  service.  The  conclusions  are  that  while  there 
are  certain  peculiarities  of  slag  both  as  to  manipulation  and  wear,  concrete  roads 
tvith  it  as  the  aggregate  are  in  the  main  in  as  good  shape  as  those  using  nat- 
ural aggregate. 


ABOUT  225  miles  of  slag  concrete  highways  are  in 
.  service  in  the  United  States.  Practically  all  of 
this  road  has  been  constructed  in  six  states,  Ohio, 
Pennsylvania,  Georgia,  Indiana,  New  York  and  West 
Virginia,  and  a  very  large  propoi'tion  of  the  mileage  is 
county  road.  Ohio  leads  all  other  states  with  be- 
tween 90  and  100  miles  of  slag  concrete  pavement 
dating  from  1913  to  1921.  All  of  these  pavements  are 
in  service  and  considering  their  ages,  the  practice  of 
the  time  and  the  maintenance  they  have  received  they 
exhibit  no  greater  structural  deterioration  than  is  com- 
mon to  concrete  roads  of  comparable  age  and  construc- 
tion in  which  stone  or  gravel  aggregate  was  used. 
Surface  imperfection  in  the  form  of  pitting  is  almost 
invariable  in  slag  concrete  roads  of  any  age  which  has 
permitted  some  amount  of  traffic  wear  and  weather 
action  to  take  place. 

Slag  is  a  compound  of  the  impurities  in  the  iron  ore 
and  of  the  limestone  used  as  a  flux  in  blast  furnaces. 
It  comes  molten  from  the  furnace  and  when  it  is  in- 
tended for  crushing  it  is  poured  in  relatively  thin 
layers  on  slag  banks  and  allowed  to  cool.  The  cooled 
slag  is  excavated,  crushed  and  screened  for  commerce. 
Crushed  slag  is  a  hard  though  very  porous  material,  and 
makes  an  aggregate  of  considerably  less  weight  than 
gravel  or  crushed  stone.  Offering  a  rough  pitted  sur- 
face for  the  adhesion  of  cement  it  produces  a  strong 
concrete.  The  larger  producers  take  great  care  in 
selecting  and  curing  the  slag  and  in  crushing  and 
screening  it  for  concrete  aggregate. 

Slag  is  an  available  aggregate  in  a  number  of  states 
where  steel  manufacture  is  extensive.  In  sections  of 
these  states  it  can  be  laid  down  in  stock  piles  for  road 
construction  at  less  cost  than  can  stone  or  gravel  ag- 
gregate. It  is,  therefore,  in  these  localities  a  commer- 
cially logical  aggregate  for  concrete  roads.  The  only 
question  of  its  utility  is  whether  it  gives  as  serviceable 
a  pavement  which  can  be  constructed  with  no  increased 
difficulty  because  of  the  nature  of  the  aggregate.  Tnere 
are  varying  opinions  on  both  points. 

It  is  probably  not  unfair  to  assert  that  generally  the 
fitness  of  slag  as  an  aggregate  for  concrete  roads  is  re- 
garded with  a  shade  of  doubt  and  in  specific  in-stances 
with  actual  distrust. 

It  is  also  generally  assumed  that  pavement  fabrication 
of  slag  concrete  is  more  of  a  care  than  it  is  with  gravel 
or  stone  concrete. 


Specifications — Very  few  state  highway  departments 
provide  specifically  for  slag  as  an  aggregate  for  con- 
crete roads  and  in  these  the  specifications  vary  greatly 
in  their  quantitative  provisions.  Ohio  has  perhaps  the 
most  precise  requirements.    They  are  as  follows: 

The  broken  slag  shall  be  clean,  sound,  durable,  rea- 
sonably uniform  in  density  and  free  from  thin  or 
elongated  pieces.  The  chemical  composition  shall  be  not 
less  than  32  per  cent  silica,  not  over  45  per  cent  calcium 
oxide  and  not  over  1*  per  cent  sulphur.  The  slag  shall 
show  not  over  10  per  cent  wear  by  the  stone  test  or  20 
per  cent  by  the  gravel  test ;  have  a  toughness  of  not  less 
than  5,  and  weigh  not  less  than  70  lb.  per  cubic  foot.  It 
shall  show  no  signs  of  checking,  cracking  or  disintegra- 
tion in  the  sodium  sulphate  test  for  soundness. 

Colorado  calls  for  a  78-lb.  slag  and  Pennsylvania  for  a 
75-lb.  slag.  These  weights  virtually  eliminate  all  but  a 
few  slags  which  can  be  produced  commercially.  In  gen- 
eral a  70-lb.  slag,  as  specified  in  Ohio,  can  be  produced 
from  most  slag  banks  without  excessive  picking  and 
choosing.  M'ost  slag  concrete  roads  and  pavements  of 
county  and  town  construction  have  been  built  of  slags 
weighing  between  65  and  70  lb.  per  cubic  foot. 

Practice  with  respect  to  pavement  sections  and  pro- 
portions does  not  diff'er  essentially  from  that  when  stone 
or  gravel  concrete  are  used.  The  more  recent  sections 
are  5-7-5  in.  and  6-8-6  in.  in  thickness  and  from  16  to  20 
ft.  wide.  Older  roads  show  various  widths  down  to  as 
narrow  as  9  ft.  and  thicknesses  of  5,  5^  and  6  in.  Pro- 
portions vary  in  different  states  but  run  curiously  uni- 
form in  all  parts  of  the  same  state.  In  Ohio  all  but  8 
of  44  sections  are  a  1  rl^  :3  mixture.  In  Pennsylvania  a 
1 :2 :3  mixture  is  nearly  universal  and  in  the  south, 
Georgia  and  Alabama,  it  is  nearly  always  1 :2 :4.  The 
size  of  slag  runs  from  i,  i,  i  and  ?  to  11  in. 

While  the  proportions  givan  are  the  nominal  propor- 
tions, actually,  in  slag  concrete  paving,  there  is  almost 
always  some  juggling  of  the  proportions  until  the 
easiest  working  mixture  is  determined.  As  an  example, 
the  18-mile  slag  concrete  section  of  the  Cleveland-Akron 
road  built  in  1921  was  nominally  a  1:H:3  mixture  and 
actually  a  1:13:  2?  mixture.  Generally  speaking  a  mod- 
erately over-sanded  mixture  is  easier  to  work. 

Tests — Slag  tests  for  the  specific  purpose  of  deter- 
mining its  qualities  for  concrete  roads  have  been  com- 
paratively few.  A  series  of  investigations  is  now  being 
conducted   by   the    Bureau   of    Standards.     Also   some 
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study  of  the  material  ha.s  been  made  at  Lewis  Institute 
for  the  Portland  Cement  Association.  In  neither  case 
have  the  records  been  announced  for  publication. 
Standard  laboratory  crushing  tests  indicate  strengths 
quite  as  great  as  are  required  for  pavements  in  ordinary 
construction  practice.  In  fact  no  test  results  of  slag 
concrete,  which  are  known,  give  reason  to  doubt  the 
satisfactory  physical  properties  of  this  material  for 
pavements. 

Construction — Slag  is  light  in  weight  compared  with 
rock  aggregate  and  it  moves  harshly,  with  perhaps 
more  friction  in  chutes  and  a  greater  disposition  to 
arch  and  "hang  up  "  in  bins.  To  these  two  qualities  are 
due  the  chief  concern  in  constructing  slag  concrete 
roads. 

Because  of  its  light  weight  the  slag  "floats"  to  the  top 
of  the  slab  and  makes  a  somewhat  harsher  surface 
under  the  finishing  roller  and  belt.  The  floating  parti- 
cles "drag"  under  the  belt  and  float  and  do  not  permit 
the  "soapy"  finish  that  can  be  got  under  the  belt  or  float 
with  a  stone  and  gravel  concrete.  These  obstacles 
to  easy  finishing  should  not  be  exaggerated.  They 
necessitate  more  care  and  somewhat  different  methods 
but  not  much  more  labor  or  expense.  It  is  said  by  con- 
tractors experienced  in  slag  concrete  road  construction 
that  "one  has  to  learn  how  to  handle  slag  but  afterwards 
it  is  no  more  troublesome  than  other  aggregates." 

The  tendency  of  slag  to  arch  and  hang-up  requires 
steeper  slopes  and  larger  passages  in  bins  and  chutes. 
It  "shovels"  with  a  little  more  difficulty  than  broken 
stone  but  its  weight  is  less  and  larger  shovels  can  be 
used.  It  is  not  appreciably  more  difficult  to  dig  and  lift 
with  clamshells  and  generally  larger  buckets  can  be  em- 
ployed. Compared  with  stone  or  gravel  it  is  a  clean  and 
dustless  material  to  handle. 

To  finish  slag  concrete  satisfactorily  does  not  require 
diff"erent  processes  and  tools  but  diff'erent  ways  of  using 
the  tools  and  performing  the  processes.  On  the  whole 
perhaps  belt  finishing  is  least  adaptable.  In  addition  to 
"pulling  down  the  crown,"  an  objection  general  to  the 
process,  the  belt  catches  the  sharp  slag  particles  and 
shuttles  them  back  and  forth  .scoring  the  surface.  A 
better  tool  is  the  float,  or  a  thin  board  used  like  a  belt 
but  capable  of  being  lifted  and  laid  down  and  so  used  to 
press  down  the  floating  particles  until  the  mortar  sub- 
merges them  and  slightly  stiffens  around  them.  Ma- 
chine finishing  is  entirely  practicable  to  strike  off"  and 
tamp  the  slab  but  not  for  belting.  In  some  recent  larg-? 
slag  concrete  road  operations  the  belt,  after  a  brief  ex- 
perience, has  been  taken  off  the  machine  and  hand  tools 
substituted  for  the  fine  finishing. 

Service — Inspection  of  some  20  slag  concrete  roads 
built  from  1913  to  1921  and  aggregating  approximately 
100  miles  has  led  to  the  following  conclusions : 

1.  No  disintegration  of  slag  concrete  roads  certainly 
due  to  the  slag  content  of  the  concrete  were  observed. 
In  one  instance  a  slag  concrete  base  for  a  bituminous 
surface  was  found  where  many  blow-ups  were 
attributed  to  temperature  action  on  concrete  water- 
soaked  because  of  the  porosity  of  the  "second  class  con- 
crete base."  Nowhere  was  evidence  pi-esented  of  any 
unsoundness  of  concrete  because  of  any  chemical  content 
of  the  slag  aggregate. 

2.  Slag  concrete  roads  exhibit  longitudinal  and  trans- 
verse cracking,  corner  breaks,  shattering  due  to  blow- 


ups and  heaving  subgrade  and  heavy  traffic  loads,  and 
practically  every  other  sort  of  failure  characteristic 
of  paved  roads  but  to  no  greater  degree  than  other  con- 
crete pavements  of  corresponding  ages  and  construction 
practice. 

3.  Most  of  the  slag  concrete  roads  inspected  appeared 
at  a  disadvantage  because  of  poor  maintenance.  These 
were  county  maintained  roads.  Old  cracks  had  not  been 
filled  and  corner  breaks  and  zones  shattered  by  heaving 
or  other  cause  had  been  allowed  progressively  to  develop 
until  the  pavement  presented  a  ruined  appearance  which 
it  would  not  have  presented  had  repairs  been  promptly 
made. 

4.  Practically  all  slag  concrete  roads  exhibit  surface 
imperfection  due  to  general  pitting.  This  pitting  is 
caused  by  the  breaking  and  crumbling  out  from  the 
mortar  matrix  of  the  pumice  or  light  friable  slag 
particles  which  come  to  the  surface  during  construc- 
tion. It  is  a  curious  circumstance  of  this  condition  that 
the  small  pits  ranging  from  1  to  i  in.  in  diameter  and 
depth  left  by  the  disappearing  soft  slag,  do  not  often 
enlarge  by  breaking  down  at  the  edges.  They  are  a 
defacement  rather  than  a  structural  damage,  as  they 
were  observed  in  some  scores  of  areas  minutely  ex- 
amined at  random. 

Development — The  critical  task  in  developing  slag 
concrete  pavement  is  to  eliminate  pitting  and  to  eradi- 
cate the  impression  that  there  is  some  danger  to  con- 
crete soundness  in  the  chemical  constitution  of  slag. 

Pitting,  as  stated,  is  due  to  light  friable  particles,  or 
pumice,  which  are  a  content  of  every  slag,  rising  or  float- 
ing to  the  surface  of  the  wet  mixture  and  then  breaking 
up  after  the  pavement  is  in  service  and  leaving  a  pit  in 
the  mortar  matrix.  The  weight  requirements  of  slag 
aggregate  specifications,  as  they  are  quoted  in  a  previous 
paragraph,  are  designed  to  reduce  the  percentage  of 
pumice.  No  practicable  weight  requirement,  however, 
can  correct  the  difficulty  entii-ely  without  putting  slag 
out  of  consideration  commercially  as  a  road  concrete 
aggregate. 

To  separate  the  pumice  from  crushed  slag  by  some 
mechanical  process  which  is  economically  practicable  is 
the  big  technical  problem  in  slag  production.  There  is  a 
margin  of  only  a  fraction  of  a  dollar  a  ton  within  which 
slag  can  compete  in  price  with  crushed  stone  or  gravel. 
Any  process  of  pumice  separation  to  be  commercially 
practicable  must  operate  well  within  this  narrow 
margin.  This  limitation  has  so  far  put  out  of  con- 
sideration any  flotation  or  jigging  process  and  of  course 
screening  does  not  meet  the  situation.  The  problem  as 
yet  has  proved  unsolvable. 

Overcoming  the  mistrust  of  chemical  troubles  from 
the  use  of  slag  is  a  mattei-  of  proof  and  education.  The 
proof  lies  in  the  structures  built  and  remaining  invari- 
ably sound  and  in  the  laboratory  studies  now  in  prog- 
ress. 
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For  Improved  Cast -Iron  Car  Wheels 

Thermal  stresses  in  chilled  cast-iron  car  wheels 
were  investigated  at  the  Bureau  of  Standards  recently 
by  G.  K.  Burgess  and  R.  W.  Woodward,  with  the  result 
of  suggesting  possible  improvement  in  wheels  to  make 
them  more  resistant  to  cracking  under  the  heating  de- 
veloped by  prolonged  brake  application.  The  investiga- 
tion is  reported  in  Technologic  Paper  No.  209. 
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Report  Plans  for  Development 
of  Shanghai  Harbor 

International    Commission    Recommends    Creation 

of  New  Port  Authority  and  Plans  Whangpoo 

River  Wharf  Improvements 

EXTENSIVE  improvements  to  the  approaches  and 
the  harbor  proper  at  Shanghai  have  been  recom- 
mended by  a  special  committee  of  consulting  engineers 
which  has  been  studying  the  subject  under  the  direc- 
tion of  the  Whangpoo  Conservancy  Board. 

The  actual  work  of  the  commission  was  to  consider 
and  report  on  the  further  harbor  development  pos- 
sibilities at  Shanghai:  (a)  with  the  approaches  to  and 
limit  of  draft  in  the  harbor  remaining  as  at  present, 
28-30  ft.;  (b)  for  the  pi-obable  maximum  draft  of  ships 
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SHANGHAI  AND   ITS   HARBOR  APPROACHES 

Dn  the  Pacific.  A  consideration  of  these  questions  in- 
volved, among  other  elements,  the  possibility  of  im- 
proving the  Yangtze  estuary  bar,  the  alternative  ques- 
tion of  a  Hangchow  Bay  approach,  and  the  provision  of 
improved  berthing  accommodation  and  general  port 
improvement,  even  with  approaches  remaining  as  at 
present. 

The  schemes  submitted  to  the  committee  included  a 
general  consideration  of  all  conceivable  possibilities, 
but  more  especially  various  suggestions  for  dredging 
or  training  the  great  Yangtze  bar,  known  at  the  Fairy 
Flats,  design  for  a  port  de  vitesse  on  the  Hangchow 
Bay  as  an  alternative  to  an  improved  Yangtze  approach 
and  layouts  for  first-class  wharf  accommodation  in  the 
Whangpoo  and  elsewhere. 

The  report  includes  among  its  recommendations  the 
revision  of  the  agreement  as  to  the  Whangpoo  Con- 
servancy between  the  Chinese  government  and  the  for- 
eign powers,  so  as  to  provide  a  proper  harbor  authority, 
the  dredging  of  the  Yangtze  bar,  and  the  provision  of  a 
mail-steamer  wharf  near  the  mouth  of  the  Whangpoo 


and  a  commercial  wharf  and  docks  below  Shanghai. 
The  immediate  expenditure  of  11,000,000  taels  is  re- 
commended and  the  general  lines  are  laid  down  for 
future  development.  The  report  has  been  forwarded 
to  the  Chinese  government  for  its  consideration. 

Proposed  Organization  — The  board  proposed  to 
administer  the  port  authority  is  to  consist  of  Chinese 
oflicials,  representatives  of  shipping  and  trade  in 
Shanghai,  and  a  general  manager  to  be  appointed  by 
ihe  board  who  shall  be,  ex  officio,  vice-chairman.  The 
chairman  shall  be  selected  from  among  the  Chinese 
officials,  who  shall  include  local  representatives  of  the 
customs  and  railways,  appointed  by  the  government  to 
hold  office  so  long  as  they  fill  the  position  by  virtue  of 
which  they  sit  on  the  board. 

Draft  of  Ships — The  committee  is  of  the  opinion  that 
the  trade  of  the  Pacific  will  in  future  be  carried  in 
vessels  of  greater  draft  than  those  now  in  use  and  that 
in  a  few  years  a  draft  of  33  ft.  may  be  reached  in  the 
larger  vessels.  It  proposes  therefore  a  first  improve- 
ment to  enable  ships  of  33  ft.  draft  to  enter  at  neap 
high  tide  with  provision  for  progressive  increases  in 
depth  as  required. 

Approaches — The  committee  recommends  that  im- 
provement of  the  south  channel  be  carried  on  by  dredg- 
ing only  and  that  extensive  and  continuous  observations 
be  instituted  to  provide  further  information  for  future 
operations.  It  recommends  for  immediate  action  the 
dredging  and  maintenance  of  a  channel  through  the 
Fairy  Flats  attaining  as  soon  as  feasible  a  bottom 
width  of  600  ft.  for  ships  drawing  33  ft.  at  ordinary 
neap  high  water. 

Dr.  Hiroi  filed  a  reservation  on  this  point  to  the  effect 
that  before  being  committed  to  dredging  as  a  definite 
scheme  of  improvement,  experimental  work  should  be 
undertaken  by  means  of  trenches  through  the  Fairy 
Flats  with  systematic  observations  of  the  time  and 
manner  in  which  the  filling  of  the  trenches  takes  place. 
The  other  members  of  the  committee  dissent  from  this 
and  urge  that  there  is  no  reasonable  doubt  as  to  provid- 
ing and  maintaining  a  greater  depth  by  dredging.  The 
one  condition  they  wish  to  lay  down  is  that  the  dredging 
operations  should  be  on  a  really  extensive  scale. 

The  committee  recommends  the  acquisition  of  at  least 
two  dredges  of  the  most  powerful  type  which  can  be 
operated  on  the  Fairy  Flats  in  a  depth  not  exceeding 
18  ft. 

Harbor  Improvement — The  committee  recommends 
that  public  quays  and  moorings  be  provided,  that  a 
commercial  dock  be  installed  on  the  west  bank  of  the 
Whangpoo  as  near  Shanghai  as  practicable,  and  that 
mail  steam'ir  accommodations  be  arranged  also  on  the 
left  bank  near  the  mouth  of  the  river,  both  works  to 
be  designed  to  admit  of  further  extension  when  required. 
They  recommend  that  existing  foreshore  areas  and  con- 
servancy land  be  utilized  so  far  as  possible  and  that 
sufficient  adjacent  land  be  acquired  for  future  develop- 
ment. They  propose  further  that  the  Whangpoo  regula- 
tion he  continued  to  whatever  depth  may  be  required 
and  practicable  and  that  cross  river  communication  be 
by  ferries. 

For  immediate  needs  the  committee  recommends 
that  GOO  ft.  of  wharf  be  built  on  the  left  bank  of  the 
liver  near  its  mouth  to  serve  mail  and  passeng.er 
steamers,  and  that  2,-500  ft.  of  wharf  with  necessary 
transit  sheds,  warehouse.s,  canal  frontage  and  provision 
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tor  rail  connections  be  installed  just  below  the  city. 

Estimates  of  Cost. — The  cost  of  the  improvements 
is  estimated  as  follows: 

Taels. 
Improviment  of  approache.s : 

Survey  equipment :  Seagoins  survey  ships,  instru- 
ments,   etc 200,000 

Dredging    equipment :    Two    dredges,    auxiliary    plant, 

barges,  tugs,  buoys,  etc 4.200,000 

Incidental  equipment ;  Small  towboats  and  other  ap- 
purtenances           125,000 

Harbor  work : 

Kquipment  for  Whangpoo  River  regulation  (lor  train- 
ing walls,  reclaiming  land,  etc.) 725,000 

Commercial  wharf  and  dock:  2,500  linear  feet  of 
public  wharf;  3  transit  .sheds  (120  by  500  feet); 
warehouse,  3-storv  (120  by  500  feet)  :  open  storagi', 
360,000  square  feet;  lighter  and  native  cr.ift  accom- 
modation. 100  by  l.SOO  feet;  appurtenant  terminal 
works,  such  as  railway,  roadway,  paving,  mechan- 
ical equipment,  lighting,  etc.  ;  total  co.st.  including 
interest  during  3  years'  construction  period 4,500,000 

Mail  steamer  wharf:  600  lin.  ft.  of  wharf;  transit 
shed,  50  X  250  ft.  ;  appurtenant  rail,  roadw.ays.  pav- 
ing, lighting,  etc. ;  cost,  with  accrued  interest  during 
construction    period    620.000 

Purchase  of  19  moorings   380,000 

Total  capital  cost   10,750,000 

The  par  value  of  the  Shanghai  tael  is  about  $0.67,  but 
the  present  exchange  value  is  about  $0.77. 

Personnel  of  Committee. — The  committee  consisted 
of  Maj.  Gen.  W.  M.  Black,  formerly  chief  of  engineers, 
U.  S.  A.,  now  of  Black,  McKenney  &  Stewart,  Washing- 
ton, D.  C.;  F.  Palmer,  of  Rendal,  Palmer  &  Tritton  of 
London;  P.  G.  Hornell,  Hydraulic  Engineering  Bureau, 
Stockholm,  Sweden;  P.  Ott  de  Vries,  until  recently  head 
of  Department  of  Public  Works,  Netherlands,  India; 
L.  Perrier,  chief  engineer  of  the  Corps  de.s  Ponts  et 
Chaussees,  Paris ;  Dr.  Isamu  Hiroi,  member  of  Harbor 
Investigation  Committee,  Tokyo,  Japan,  and  Capt.  H. 
von  Heidenstam,  engineer-in-chief,  Whangpoo  Conserv- 
ancy Board,  to  whom  we  are  indebted  for  the  foregoing 
information. 


Emergency  Revetment  on  River 
Diversion  Channel 

Caving  of  Bank  Stopped  by  Brush  Mattress 

Built  on  Berm  by  Unskilled  Labor  and 

Hauled  Over  Slope  by  Cables 

By  E.  S.  Blaine 

Resident  Engineer,  Little  River  Drainage  District, 
Cape    Girardeau,    Mo. 

TEMPORARY  protection  of  an  eroded  slope  in  antici- 
pation of  coming  floods  was  built  in  haste  this 
spring  on  the  headwater  diversion  channel  of  the  Little 
River  Drainage  District,  in  Missouri.  The  engineering 
works  of  this  extensive  drainage  district  were  described 
in  Engineering  News  of  Aug.  24,  1916,  p.  342,  and 
Engineering  Record,  June  24,  1916,  p.  826. 
During  the  March  flood  of   1920  this  channel   was 


eroded  through  to  the  sand  stratum  at  a  number  of 
places.  The  November  flood  of  1921  washed  sand  from 
one  of  these  spots,  undercutting  and  carrying  away  the 
berm  to  a  maximum  width  of  .30  ft.,  so  as  to  leave  only 
a  few  feet  of  berm  at  the  middle  of  the  .section  affected. 
Some  temporary  protection  had  to  be  placed  here  before 
the  regular  March  and  May  flood  periods.  The  only 
equipment  available  was  a  small  barge  and  this  was  used 
to  transport  willows  as  it  was  too  small  to  use  for 
weaving  a  mattress. 

It  was  decided  to  build  a  mattress  on  the  slope  and 
pull  it  in  as  constructed,  but  by  the  time  work  was 
started  the  bank  had  caved  so  close  to  the  levee  in 
the  central  part  of  the  reach  that  the  slope  could  not 
be  graded   flat  enough  to  permit  men  to  work  on    it. 


FIG. 


MATTRESS  IN  PLACE  AND  WEIGHTED 
WITH    STOXE 


FIG.  1.     WEAVING  MATTRESS  ON  BERM 


For  this  reason  the  mattress  was  built  on  the  remaining 
berm  and  levee  slope,  as  shown  in  Fig.  1,  and  launched 
by  two  small  man-power  stump  pullers  on  the  opposite 
bank.  The  mattress  was  made  up  to  suit  the  existing 
conditions.  No  labor  was  available  with  experience  in 
weaving  the  basket  mattress  used  on  the  Missouri  River 
or  the  fascine  type  used  on  the  Mississippi  River. 

Picks  and  shovels  were  used  to  grade  the  bank  to  as 
flat  a  slope  as  the  remaining  berm  would  permit.  Dead- 
men  were  buried  at  15-ft.  intervals  in  the  toe  of  the 
levee.  Loops  of  3-in.  galvanized  strand  fastened  to  the 
deadmen  were  left  projecting  from  the  ground  for  use 
in  anchoring  the  mattress.  Transverse  cables  of  3-in. 
strand  were  cut  long  enough  to  go  under  the  full  width 
of  the  mattress  and  back  over  the  top.  These  cables 
were  laid  in  place  opposite  each  deadman  with  half  the 
length  of  the  cable  coiled  up  at  the  location  of  the 
lower  edge  of  the  mattress.  Longitudinal  cables  of 
8-in.  strand  were  laid  at  10-ft.  spacing  the  full  length 
of  the  mattress  and  cut  long  enough  to  lap  back  over 
the  top  of  the  mattress  for  its  full  length.  The  inter- 
sections of  the  cables  were  fastened  temporarily  by 
wiring. 

A  layer  of  willow  brush  about  5-in.  thick  was  placed 
on  this  cable  net  so  that  each  lap  in  the  brush  came 
over  a  longitudinal  cable.  The  brush  was  laid  at  an 
angle  of  about  60-deg.  to  the  longitudinal  cables,  which 
was  as  near  45-deg.  as  the  length  of  the  brush  would 
permit  on  this  cable  spacing.  A  second  layer  of  brush 
of  the  same  thickness  was  laid  with  the  angle  the 
opposite  way.  The  transverse  and  longitudinal  cables 
were  then  brought  over  the  top  of  the  willows  and  the 
intersections  of  the  bottom  and  top  cables  were  clamped 
together  with  four-part  clips. 

Transverse  cribbing  poles  were  placed  at  7^-ft.  inter- 
vals and  the  mattress  was  tied  together  with  No.  10 
galvanized  wire  ties  running  under  the  bottom  cables 
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and  over  the  top  cables.  These  ties  were  spaced  at 
30-in.  intervals  along  both  transverse  and  longitudinal 
cables.  Longitudinal  cribbing  poles  were  then  fastened 
to  the  mattress  by  ties  of  s-in.  strand  at  each  cable 
intersection  and  at  each  intermediate  transverse  pole. 
The  strand  ties  were  twisted  tight  on  top  with  heavy 
mattress  hooks. 

Hitches  for  launching  the  mattress  were  made  at  the 
four-part  cable  intersections.  A  two-ply  length  of  il-in. 
cable  was  fastened  to  the  lower  edge  of  the  mattress 
at  each  cable  intersection.  A  loop  on  the  end  of  each 
of  these  launching  cables  was  stapled  to  a  cypress  block 
which  permitted  successive  hitches  to  be  made  when 
the  edge  of  the  mattress  was  under  the  water,  as  was 
the  case  until  two  launchings  had  been  made,  when, 
enough  mattress  was  in  the  water  to  permit  it  to 
float. 

After  the  mattress  was  placed  in  its  final  position,  it 
was  sunk  in  the  usual  manner  by  weighting  with  rip- 
rap unloaded  from  the  barge.  Fig.  2  shows  the  com- 
pleted work. 

This  mattress  patch  was  375  ft.  long  and  50  ft.  wide, 
containing  187  squares.  About  265  cu.yd.  of  riprap 
were  used  to  weight  it.  For  25  or  30  ft.  at  the  up- 
stream end  the  rock  was  placed  nearly  solid  to  prevent 
drift  from  catching  and  turning  the  mattress  back. 
Almost  double  the  actual  amount  of  rock  necessary  to 
sink  it  was  used  because  the  hole  was  irregular  and 
the  bank  entirely  too  steep  for  this  type  of  protection, 
so  that  it  was  desired  to  have  the  mattress  weighted 
down  close  to  the  surface. 

The  construction  was  done  by  district  forces  under 
the  direction  of  T.  G.  Whitelaw,  maintenance  overseer. 
Its  cost  was  $2,800  including  the  grading,  or  about  $15 
per  square. 

This  protection  has  already  gone  through  two  fair- 
sized  floods  with  no  signs  of  further  caving  of  the 
banks.  It  is  intended  only  for  temporary  protection  as 
plans  are  under  way  to  provide  protection  of  a  more 
permanent  nature. 

The  original  design  was  prepared  by  the  writer  and 
approved  by  L.  L.  Hidinger,  chief  engineer. 


Just  Suppose 

Just  suppose  all  union  labor  should  adopt  a  new  way 
of  paying  their  leaders,  giving  them  an  increase  of 
salary  when  their  men  had  obtained  higher  wages,  a 
reduction  when  the  wages  of  the  men  had  been  reduced 
and  no  salary  at  all  when  there  is  a  strike,  how  many 
strikes  would  there  be  in  ten  centuries?  Think  of  the 
amount  of  real  hard  work  the  leaders  would  do  to  get 
their  men  a  raise.  Think  of  the  desperate  efforts  they 
would  make  to  prevent  a  cut.  But  not  by  striking. 
Heaven  forbid.  Think  of  all  the  tricks  the  leaders  would 
learn  to  accomplish  their  object,  whereas  now  they  know 
only  one.  Maybe  they  know  more,  but  anyhow  they  use 
only  one.  Think  how  everyone  would  work  up,  and  per- 
fect and  polish  up  his  own  union,  so  as  to  get  a  higher 
price  for  his  wares.  Think  of  all  the  union  leaders' 
weeklies,  monthlies  and  quarterlies  to  spread  and  pro- 
mote scientific  union  management.  But  no,  this  will 
never  happen,  it  is  not  practical.  We  should  not  expect 
the  union  leader  to  introduce  such  revolutionary  meth- 
ods, and  if  they  don't,  who  will?  The  men?  What  have 
they  to  say  about  such  matters?  No,  this  will  never 
come  to  pass,  but — Just  suppose. — American  Machinist. 


Ontario  "Hydro"  Replies  to  the 
Murray  Charges 

Denies  That  Government  Utilities  Are  More  Expen- 
sive Than  Private — Says  Charges  Are 
Incorrect  and  Misleading 

IN  a  53-p.  pamphlet  the  Hydro-Electric  Power  Com- 
mission of  Ontario  has  replied  to  the  so-called  Mur- 
ray report  on  electric  utilities  made  by  W.  S.  Murray, 
of  Murray  &  Flood,  consulting  engineers.  New  York 
City,  for  the  National  Electric  Light  Association  and 
published  in  March  of  this  year  ("abstracted  Encpnepr- 
ing  News-Record,  March  16,  1922,  p.  453).  The  On- 
tario pamphlet  is  entitled  "Refutation  of  Unjust  State- 
ments Contained  in  a  Report  Published  by  the  National 
Electric  Light  Association  entitled  'Government  Owned 
and  Controlled  Compared  With  Privately  Owned  and 
Regulated  Electric  Utilities  in  Canada  and  the  United 
States  Respecting  the  HydrovElectric  Power  Commis- 
sion of  Ontario.' "  The  pamphlet  is  prefaced  by  an 
abstract  of  the  conclusions  of  the  commission  written 
by  Sir  Adam  Beck,  chairman  of  the  commission.  There 
is  no  signature  to  the  main  report  which  follows.  In 
effect,  the  commission's  pamphlet  is  a  denial  of  the  main 
charges  made  by  Mr.  Murray  and  a  violent  fling  at  Mr. 
Murray's  methods  of  argument.  The  substance  of  the 
reply  may  be  given  in  the  following  paragraph  from  the 
pamphlet : 

"In  entering  upon  this  discussion  of  the  true  char- 
acter of  the  Murray  report  it  is  charged  that,  in  addi- 
tion to  misrepresenting  the  achievements  of  the  Hydro- 
Electrio  Power  Commission  of  Ontario,  Mr.  Murray 
has  made  grossly  incorrect  and  misleading  statements; 
he  has  garbled  documentary  and  other  data,  and  then 
employed  them  as  premises  from  which  to  draw  con- 
clusions; he  has  made  pronouncements  based  upon  com- 
parisons so  inadequate  as  to  be  puerile;  he  has  made 
charges  which  he  fails  to  substantiate;  he  has  ignored 
important  factors,  even  disregarding  most  pertinent  en- 
gineering data ;  he  has  seriously  miscalculated  the  cost  of 
Niagara  power;  he  has  omitted  to  describe  the  confines 
of  districts  he  discusses ;  he  has  not  shown  how  sum- 
maries have  been  derived ;  he  has  made  comparisons 
between  unlike  units;  with  respect  to  the  cost  of  power 
he  has  shown  himself  painfully  lacking  in  the  applica- 
tion of  engineering  economics;  and  he  has  failed  to  sup- 
ply data  essential  to  the  integrity  of  the  claim  of  re- 
porting in  an  'exhaustive  and  impartial'  manner.  In  a 
word,  the  charge  of  Mr.  Murray  has  employed  methods 
demonstrably   reprehensible   and   unprofessional." 

The  separate  points  taken  up  in  the  pamphlet  are  too 
long  to  be  more  than  abstracted  here.  They  will  be 
given,  however,  in  such  abstract. 

It  is  charged  that  Mr.  Murray  purposely  confuses 
government  ownership  with  municipal  ownership.  It 
is  contended  that  the  Ontario  system  does  not  have  the 
special  obloquy  attached  in  the  United  States  to  the 
term  government  ownership,  which  not  infrequently 
carries  as  a  concomitant  political  domination  in  the 
appointment  of  employees,  in  the  purchase  of  supplies 
and  equipment  and  in  various  other  more  or  less  hidden 
ramifications,  which  inevitably  tends  toward  inefficiency 
and  mismanagement.  These  destructive  agencies,  ac- 
cording to  the  pamphlet,  are  completely  lacking  in  the 
functioning  of  the  hydro-electric  power  system  within 
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the  province  of  Ontario.     There  is  no  political  inter- 
ference there. 

It  is  charged  that  Mr.  Murray  misrepresents  powers 
legally  vested  in  the  commission  and  misquotes  the 
laws  constituting  the  commission.  This  is  important 
in  respect  to  the  Murray  charge  that  no  suit  can  be 
brought  against  "Hydro"  except  by  fiat  from  the  Attor- 
ney-General, "and  to  date  no  fiat  has  ever  been  granted." 
The  pamphlet  states  that  this  is  utterly  without  founda- 
tion and  contrary  to  facts,  that  since  1912  more  than 
twenty-five  fiats  have  been  granted  to  the  Attorney- 
General  to  permit  legal  action  to  be  brought  against 
the  commission.  It  is  claimed,  too,  that  the  fair  dealing 
of  the  commission  cannot  be  successfully  denied. 

Street  Lighting— The  Murray  report  said  that  in 
Buffalo  the  per  capita  cost  of  street  lighting  is  lower 
than  it  is  in  Toronto.  According  to  the  pamphlet,  this 
statement  disregards  the  fact  that  out  of  a  total  of 
15,000  street  lights  in  Buffalo  over  8,800  were  not  elec- 
tric, and  that  if  this  is  taken  account  of  the  cost  of 
street  lighting  in  Toronto  per  capita  is  less  than  in 
Buffalo. 

Mr  Murray  is  also  charged  with  misrepresentation 
in  his  comparison  between  the  average  cost  of  power 
to  the  people  of  California  and  of  Ontario.  The  criti- 
cism is  made  that  he  carefully  builds  up  a  comparison 
between  the  Niagara  district  of  Ontario  and  the  Cali- 
fornia hvdro-electric  districts  so  as  to  create  in  the 
reader's  mind  the  idea  that  he  is  going  to  compare 
rates  there  and  then  switches  over  to  a  comparison 
between  California  and  that  part  of  Ontario  "served 
by  other  than  the  Niagara  system."  These  "other  than 
the  Niagara"  systems  are  one-seventh  of  the  total  load 
of  "Hydro,"  according  to  the  pamphlet,  so  that  they  are 
the  most  expensive  units  in  the  province.  The  com- 
parison made  by  Mr.  Murray,  therefore,  it  is  claimed 
is  not  fair, 

Mr.  Murray  contended  that  the  principle  of  service 
at  cost  adopted  in  Ontario  is  not  sound  and  according 
to  the  "Hydro"  report  believes  that  rates  should  be  de- 
termined rather  on  the  basis  of  expediency.     In  defense 
of  the  "Hydro"  system  it  is  stated  that  the  municipali- 
ties of  Ontario  are  not  at  all  in  accord  with  Mr.  Mur- 
ray's views  in  this  respect,  and  are  convinced  that  the 
supply  of  service  at   actual  cost  is  the  greatest  safe- 
guard which  they  could  have  against  any  unfair  or  dis- 
criminatory  process    in    fixing    rates.      In   determining 
rates  at  which  service  can  be  supplied  to  the  various 
municipalities,   the  commission    takes  into   account   all 
factors  entering  into  the  cost  of  operation  on  definite 
principles,  which  results  in  each  municipality  paying  its 
full  and  proper  .share,  no  more  and  no  less.     In  answer 
to  Mr.  Murray's  feeling  that  the  application  of  rates 
based  on  the  actual  cost  must  result  in  concentration  of 
industries  in  municipalities  close  to  the  source  of  power, 
the  report  says  that  the  cost  of  power  is  only  one  of  a 
large  number  of  factors  governing  the  decision  of  man- 
ufacturers as  to  their  points  of  location.     "Those  famil- 
iar with  the  municipalities  in  the  Province  of  Ontario 
which  are  partners  in  the  co-operative  municipal  enter- 
prise, know  without   further  argument  that   Mr.  Mur- 
ray's contention  is  entirely  fallacious,  and  that  no  such 
concentration  of  industries  close  to  the  soui-ce  of  power, 
as  he  fears,  Yis  resulted  or  is  likely  to  result  from  the 
broad  based  and  soundly  constructed  rate  structure  of 
this  enterprise." 


The  Murray  report  charged  that  the  cost  of  power 
supplied  in  Montreal  and  Buffalo  by  private  companies 
is  lower  than  the  cost  in  Toronto  as  supplied  by  the 
Hydro-Electric  Power  Commission;  to  prove  this  point, 
Mr.  Murray  took  the  total  revenue  of  the  power  com- 
panies in  each  city  and  divided  this  figure  by  the  total 
number  of  kilowatt  hours  generated.  This  latter  figure 
included  all  of  the  power  supplied  to  a  number  of  elec- 
tro-chemical companies  at  exceedingly  low  rates,  many 
of  which  companies  have  a  directorate  interlocking  with 
that  of  the  power  company.  The  true  comparison  be- 
tween the  rates  for  service  in  the  cities  of  Toronto, 
Montreal,  Buffalo  and  Detroit,  according  to  the  "Hydro" 
defense,  can  only  be  made  by  comparing  consumers' 
bills  based  on  the  published  rates  at  which  current  is 
.supplied  in  these  cities.  This  comparison,  set  out  in  the 
report,  is  intended  to  demonstrate  that  the  rates  for 
service  in  Toronto  are  lower  by  an  exceedingly  wide 
margin  than  the  rates  in  any  of  the  other  cities  with 
which  comparison  is  made. 

In  answer  to  the  charge  that  "Hydro"  pays  no  taxes, 
and  that  part  of  the  necessary  revenue  for  the  operation 
of  the  system  is  collected  through  taxes  of  the  munici- 
palities, the  report  states  that  the  commission  and  the 
hydro-electric  systems  in  the  various  municipalities  are 
subject  to  taxation  on  all  lands  which  they  occupy,  and 
there  has  never  been  a  single  cent  collected  in  the  taxes 
of  any  municipality  to  be  used  in  connection  with  the 
operation  of  any  hydro-electric  utility. 

Nipigon  and  Chippawa — There  is,  finally,  an  elalwrate 
defense  of  the  technical  features  of  the  Nipigon  develop- 
ment, which  was  classed  as  unnecessarily  elaborate  by 
Mr.  Murray,  and  of  the  cost  of  the  Queenston-Chippawa 
development,  which  Mr.  Murray  criticized  as  over  ex- 
pensive. In  connection  with  the  latter  system  Sir 
Adam  Beck's  summary  reads  as  follows: 

In  presenting  his  estimates  of  the  cost  of  Niagara  power 
with  the  Queenston-Chippawa  development  operating  under 
various  deliveries  of  power,  Mr.  Murray  commences  by 
making  a  number  of  gratuitous  assumptions  respecting  the 
amounts  of  water  which  will  be  available,  the  extent  to 
which  he  states  existing  installations  will  have  to  be 
scrapped,  and  so  on,  and  then,  he  proceeds  in  a  most 
astonishing  manner  to  inflate  estimates  by  millions  of  dol- 
lars. For  example,  in  an  important  instance  he  has  em- 
ployed an  interest  rate  of  8.15  per  cent,  thereby  imposing 
a  fictitious  annual  charge  upon  the  commission's  operations 
of  over  $1,600,000.  In  another  instance  he  has  provided 
over  2,000,000  annually  for  the  renewal  of  plant  equipment 
which  he  proposes  to  scrap,  and  which  would  not  be  renewed 
at  all.  By  inflation  and  other  devices,  he  has  estimated  a 
total  annual  production  cost  for  power  of  $12,310,000  in- 
stead of  what  this  total  would  be  if  correctly  estimated 
under  his  o\vn  assumptions,  namely  $7,200,000.  In  this 
instance,  he  has  overestimated  the  cost  of  power  to  the 
Niagara  system  by  about  $11  per  horsepower  or  75  per  cent. 
Evidently  Mr.  Murray's  views  of  engineering  economics 
demand  serious  attention  and  revision. 


Reversible  Rails  Approved  in  India 

Double-head  rails  of  the  old  reversible  type,  origi- 
nally used  on  British  main-line  railways,  are  preferable 
to  the  more  modern  type  of  bull-head  non-reversible  type 
now  generally  used,  according  to  a  paper  by  R.  Strachey, 
chief  engineer  of  the  East  Indian  Railway.  Double-head 
rails  as  laid  originally  had  the  lower  head  resting  on 
the  cast-iron  chairs  and  thus  became  indented  so  as  to 
form  a  rough  surface  when  inverted  or  reversed.  With 
the  cast-iron  plate  and  pot  ties  used  extensively  in  India, 
the  rail  is  supported  by  its  upper  head  resting  on  bear- 
ings, the  lower  head  being  free  of  any  support. 
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Modified  U-Type  of  Abutment  As 
Used  in  Wyoming 

Economy  Obtained  Over  Wing-Wall  Type Length 

of  Structure  Increased  at  No  Extra  Cost 
Enhancing  Appearance 

By  J.  F.  Seiler 

Engineer  of  Bridges,  State  Higliway  Department  of  Wyominir, 
Cheyenne 

SINCE  the  beginning  of  its  existence  the  State  High- 
way Department  of  Wyoming  has  faced  the  vexa- 
tious problem  of  economically  bridging  the  many  nar- 
row but  deep  streams  or  draws  crossing  her  highways. 
The  conditions  usually  existing  are  narrow  waterways 
with  steep  banks  on  one  or  both  sides,  the  soil  being 
a  loamy  clay,  usually  with  sand  or  gravel  beds  at  some 
considerable  depth  below  the  surface.  Not  infrequently 
it  is  necessary  to  design  30  or  40-ft.  spans  resting  on 
abutments  24-ft.  high.  Thus  in  the  abutments  of  these 
structures  a  large  sum  of  money  is  expended  far  out 
of  proportion  to  the  balance  of  the  structure.  The 
great  cost  of  such  bridges  is  not  understood  by  the 
public. 

The  department  recently  has  designed  a  modified 
U-type  abutment  which  gives  considerable  economy 
over  the  old  wing-wall  type.  In  addition  the  new  type 
yields  other  favorable  results.  In  this  design  the  side 
walls    of   the    abutment,    which    also    serve    either    as 


to  take  care  of  the  slopes  of  the  roadway  fill.  Between 
the  side  walls  and  wing  walls  in  the  exterior  quadrant 
are  furnished  one  or  more  horizontal  buttresses  which 
transmit  and  to  some  extent  equalize  the  pressures  on 
the  opposite  faces  of  these  walls. 

The  footings  of  large  abutments  may  be  greatly  de- 
creased by  extending  the  side  walls  beyond  the  limits 
of  the  footing,  thus  producing,  by  means  of  their 
weight  and  that  of  the  wing  walls  and  tie-beam  to- 
gether with  the  frictional  resistance  of  the  earth  rest- 
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counterforts  or  buttresses  depending  on  the  position  of 
the  resultant  pressure,  may  be  carried  back  as  far 
as  necessary  to  take  care  of  the  slopes  of  the  approach 
fill.  A  tie  beam  is  furnished  to  take  up  the  lateral 
pressures  between  these  side  walls,  and  is  located  at 
their  i-ear  in  line  with  the  wing  walls,  which  extend 
out  at  right  angles  to  the  center  line  of  the  roadway. 
These  wing  walls  may  also  be  carried  out  as  necessary 


BRIDGE   WITH    U-TVPE   ABUTMEXTS   OVER    BIG   MUDDY 
CREEK  NEAR  CASPER,  WYO. 

ing  againist  them,  a  very  large  righting  movement. 
One  or  more  counterforts  located  between  the  side  walls 
reduce  the  stresses  in  the  front  wall  set  up  by  the 
horizontal  beam  action,  while  the  side  walls  nearly 
approach  the  condition  of  a  slab  supported  on  three 
sides.     The  tie  beam  acts  as  a  fixed  beam  supporting 

such  loads  as  may  come  upon  it. 
In  order  to  simplify  calcu- 
lations and  at  the  same  time 
design  very  conservatively,  the 
highway  department  uses  the 
equivalent  fluid  pressure 
method,  using  27.5  lb.  as  the 
weight  of  the  fluid  for  calcu- 
lating the  horizontal  forces. 
Ordinarily  this  gives  about 
0.5  as  the  ratio  between  width 
of  base  and  height  of  abut- 
ment. While  this  approximate 
ratio  has  thus  far  been  ad- 
hered to  even  in  this  type  of 
abutment,  the  department  ex- 
pects to  make  very  consider- 
able reductions  in  this  ratio 
and  take  full  advantage  of 
every  economy  to  be  had  in 
this  type. 

The  department  has  recently 
constructed  one  of  this  type 
of  abutment  at  a  point  on  the 
Yellowstone  Highway  about 
15  miles  east  of  Casper.  While 
no  explanations  are  needed  in 
connection  with  the  view  of 
this  bridge,  it  is  interesting 
to  note  at  least  one  important 
feature  which  appeals  to  the  engineer  from  a  psycho- 
logical standpoint,  and  that  is  the  additional  length 
of  structure  secured  at  no  extra  cost.  The  view 
shows  a  clear  opening  or  waterway  of  30  ft.  whereas 
the  total  length  of  the  structure  lacks  only  6  in.  of 
being  50  ft.  long. 

For  shorter  openings,  the  length  of  the  structure  may 
become  even  more  than  double  the  length  of  the  clear 
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span.  With  a  gravel  or  selected  material  wearing  sur- 
face similar  to  that  on  the  roadway,  placed  on  the  slab 
or  bridge  proper,  to  all  intents  and  purpo.se.s  traffi': 
is  "on  the  bridge"  as  soon  as  it  reaches  the  wing  walls 
or  rear  ends  of  the  side  walls.  This  fact  helps  to 
overcome  the  unsightliness  of  short  deep  structures. 
A  concrete  hand  rail  extends  the  entire  length  of  the 
side  walls,  which  are  in  line  with  the  curbs  of  the  slab. 

The  ease  of  construction  of  this  type  of  abutment  is 
also  to  be  noted.  Cofferdams  or  sheetpiles  are  driven 
around  the  neat  line  of  the  footing  only.  The  sidewalks 
should  extend  up  to  the  point  above  water  line  before 
cantilevering  back,  thus  effecting  much  economy  in  the 
cost  of  wet  excavation.  Horizontal  buttresses  are 
poured  with  the  walls,  an  opening  being  left  on  top  at 
a  point  farthest  away  from  the  walls  to  facilitate  pud- 
dling or  spading. 

If  any  danger  of  scour  exists  which  might  get  in 
back  of  the  footing  and  carry  out  the  roadway  fill, 
sufficient  rip-rap  should  be  provided  and  placed  in  the 
exterior  quadrants  to  prevent  such  an  occurrence. 


Swiss  Technical  Notes 

The  Post-War  Financial  Status  of  a  Neutral  Nation 

— Zurich's  Municipal  Participation  in  Winter 

Reserve  Power  Development 

IN  CONNECTION  with  the  brief  note  in  Engineering 
News-Record,  Dec.  15,  p.  999,  concerning  the  budget 
of  the  United  States  of  America,  some  comparison  fig- 
ures taken  from  the  1922  budget  of  the  small  country 
nf  Switzerland  (population  3,900,000  on  an  area  of 
Ifi.OOO  sq.mi.)  may  be  of  interest.  The  figures  are 
well  adapted  to  bring  out  how  the  after  effects  of  the 
World  War  bear  heavily  even  on  a  neutral  country. 
Most  markedly  these  effects  appear  in  a  sharp  economic 
depression,  affecting  nearly  all  fields  of  industry. 

The  figures  given  below  refer  only  to  the  regular 
Kovernmental  expenditures.  They  do  not  include  the 
direct  cost  of  mobilization  during  the  war,  whose  sep- 
arate balance  sheet  shows  expenditures  of  about  1,200,- 
000,000  francs,  nor  the  corresponding  profit-and-loss 
figures  of  the  Swiss  Federal  Railways,  which  also  are 
carried  on  separate  books.  The  cost  of  mobilization, 
by  the  way,  already  has  been  covered  to  the  extent 
of  50  per  cent  by  war  and  profit  taxes,  but  the  balance 
of  600,000,000  francs  is  yet  to  be  raised  by  future 
war  taxes. 

As  the  distribution  of  expenditures  between  the  differ- 
ent branches  of  the  government  is  of  chief  interest,  the 
following  tabulation  of  receipts  and  expenditures  lists 
the  several  departments  separately  : 

Milliun  Millicn 

Receipts  PViincs  Kxpenditurea  Francs 

I.   Capital  income 22.8     Intci'est  and  sinking  fund      113   5 

II,  General  administration — clerical, 
federal  court,  and  federal  in- 
.surance  co\irt 03  ^7 

III.  Departments 

A  State 24  66 

B.  Interior   13  26.7 

C.  Justice  and  Police,  ,25  67 

D.  War     2  0  81    6 

E.  Finance  and  Tax.  170  3  25  0 

F.  Public  Welfare  <   0  36   2 

G.  Post  and  Railwiiv  210  1  225.1 

IV.  Miscellaneous   ...  S  7  3.5 

Total 422   2  528  6 

Budget  Deficit — A  prospective  deficit  of  106.4  million 
francs  appears,  which  is  to  l>e  brought  down  to  100 
millions  through  reduction  of  the  bonus  or  cost-of-living 


allowances  of  government  employees.  It  will  be  seen 
that  the  cost  of  the  War  Department  is  relatively  very 
high;  this  includes  the  division  of  federal  topography. 
The  Federal  Technical  College  and  Testing  Labor- 
atory are  under  the  Department  of  the  Interior.  The 
year's  expenditures  for  these  two  institutions  (exclu- 
sive of  the  cost  of  extensive  new  buildings  just  being 
completed)  amount  to  about  three  millions,  against 
which  there  are  receipts  from  fees  and  the  like  of  about 
900,000, 

As  already  remarked,  the  formidable  deficit  of  the 
budget  gives  an  indication  of  how  Sv\'itzerland  also  is 
in  the  grip  of  the  general  heavy  industrial  crisis.  The 
principal  cause  of  this  crisis  is  the  depreciation  in 
exchange  of  the  other  states  of  the  European  continent, 
and  the  closely  related  stagnation  of  trade  and  industry, 
A  prominent  effect  is  that  industrial  unemployment 
has  reached  appalling  magnitude,  particularly  in  the 
fields  of  construction,  wood-working,  metals,  textiles, 
and  clock-making. 

Unemployment — On  Dec,  31,  1921,  the  whole  of 
Switzerland  had  142,937  unemployed  (88,967  totally 
without  employment,  53,870  only  partly  employed), 
against  137,561  on  Nov.  30.  The  industrial  canton  of 
Zurich  (population  536,000\  which  had  1,817  wholly 
unemployed  persons  in  December,  1920,  had  no  less  than 
7,322  unemployed  on  Dec.  31,  1921, 

As  emergency  work  for  unemployment  relief,  build- 
ing to  the  value  of  42  million  francs  is  to  be  carried 
out  in  Zurich,  with  financial  assistance  from  commu- 
nities, the  canton — the  latter  alone  is  providing  for  this 
purpose  a  credit  of  10,000,000  under  the  heading  of 
employment  and  housing  relief — and  the  federal  govern- 
ment. This  corresponds  to  about  1,200,000  days  of 
labor,  and  thus  would  furnish  a  year's  employment  to 
about  75  per  cent  of  the  unemployed  of  the  canton. 
Further,  courses  for  the  unemployed  in  trade  and  agri- 
cultural training  were  instituted. 

In  a  specially  gratifying  manner  the  voters  of  the 
city  of  Zurich  at  the  close  of  last  year  gave  approval 
to  the  proposal  of  the  city  authorities  for  municipal 
participation  in  the  Wiiggital  Power  Co.,  or  the 
"Aktiengesellschaft  Kraftwcrk  Wiiggital."  This  partic- 
ipation is  in  the  amount  of  20,000,000  francs,  represent- 
ing one-half  the  initial  capital  of  the  company.  The 
support  of  this  undertaking  is  likely  to  assist  greatly 
in  the  relief  of  unemployment.  Some  data  on  the  pro- 
posed plant  are  given  below,  iaken  from  an  interesting 
informative  statement  of  the  city  authorities  to  the 
voters. 

Stored  Power  for  Winter  Supply — For  twenty-seven 
years  past  the  project  of  the  Wiiggital  development 
has  been  under  discussion.  The  original  plan,  pro- 
posed by  private  parties,  contemplated  single-stage  de- 
velopment with  a  storage  reservoir  of  18,600  acre-ft. 
The  present  plan  is  for  a  two-stage  high-head  develop- 
ment with  a  reservoir  of  114,000  acre-ft.  capacity,  and 
the  plant  is  to  serve  exclusively  as  a  winter  reserve. 
The  reservoir,  which  at  spillway  level  will  have  a  sur- 
face area  of  about  1.6  sq.mi.,  will  be  large  enough  to 
impound  the  total  precipitation  even  of  a  wet  year 
and  hold  it  for  use  at  the  time  of  maximum  energy 
demand.  The  mean  annual  inflow  to  the  reservoir 
amounts  to  only  87,000  acre-ft.  Provision  has  been 
made  to  pump  up  27.000  acre-ft.  from  the  intermediate 
storage  reservoir  at  Rempen,  which  lies  about  795  ft, 
lower.    The  power  required  for  this  pumping,  summer- 
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night  power,  will  be  surplus  output  of  the  low-pressure 
plants  of  the  company,  the  "Nordostschweizerische 
Kraftwerke  und  Elektrizitatswerke  der  Stadt  Zurich." 

The  plant  will  have  an  upper  stage  of  852  ft.  gross  and 
a  lower  stage  of  637  ft.  gross.  With  an  annual  con- 
sumption of  106,000  acre-ft.  of  water  drawn  from  the 
reservoir,  it  will  develop  a  total  energy  of  111.5  million 
kw.-hr.  This  total  power  is  to  be  concentrated  in  the 
winter  months,  that  is  to  say  in  the  time  of  the  maxi- 
mum demand  for  energy  and  the  greatest  shortage  in 
the  low-head  plants  of  the  company.  The  plant  capacity 
will  be  140,000  hp.,  enabling  it  to  develop  the  output 
stated  within  a  period  of  1,200  hr.,  chiefly  in  the  months 
of  November  to  March.  The  maximum  fluctuation 
of  water  level  in  the  I'eservoir  under  these  conditions 
will  be  148  ft. 

The  dam  which  will  form  the  storage  reservoir  is  to 
be  a  concrete  gravity  dam  of  318  ft.  maximum  height 
(220  ft.  height  above  valley  bottom)  and  a  volume  of 
280,000  cu.yd.  Four  years  will  be  required  for  its 
construction,  so  the  plant  is  likely  to  start  operating 
in  October,  1925.  The  contract  for  the  dam  construc- 
tion was  recently  let  to  the  two  well-known  Zurich  con- 
cerns of  A.  Hatt-Haller  and  Ed.  Ziiblin  &  Co.,  for 
11,000,000  francs. 

Municipal  Supply  and  Consumption — Full  develop- 
ment of  the  plant,  including  the  pumping  station,  is 
expected  to  cost  about  94,000,000  francs.  While  this 
might  appear  to  mean  a  rather  high  price  of  current 
per  kilowatt-hour,  it  is  to  be  remembered  that  the 
power  in  question  is  high-value  winter  power.  Further, 
the  plant  will  bring  about  an  improvement  in  the  flow 
of  the  streams  dependent  upon  it. 

The  Waggital  plant  is  only  about  24*  miles  distant 
from  the  city  of  ZUrich.  By  its  financial  participation 
in  the  development,  the  city  secures  control  of  one- 
half  of  the  total  of  llli  million  kw.-hr.  production. 
How  valuable  this  new  winter  source  of  supply  will  be 
to  the  municipal  electrical  supply  of  the  city  may  be 
gathered  from  the  fact  that  during  the  winter  of 
1920-21,  for  example,  the  city  consumed  between  Oct. 
1  and  April  30  a  total  of  72  million  kw.-hr.,  of  which 
51.5  million  was  furnished  by  municipal  supplies  while 
20.5  million  came  from  outside  supplies.  Growth  of 
power  demand,  and  heating  demand  especially,  makes 
it  necessary  for  the  city  to  count  on  an  annual  increase 
of  at  least  2  million  kw.-hr.,  so  that  in  the  winter  of 
1935-6  the  city  would  depend  on  outside  supply  to  the 
extent  of  55  million  kw.-hr.,  which  will  now  be  covered 
by  the  city's  share  in  the  Waggital  plant.  The  total 
electrical  supply  resources  of  the  municipality  then 
(1935)  will  be,  counting  the  Waggital  plant  and  the 
existing  Albula  and  Heidsee  plants,  55+40+10  or  105 
million  kw.-hr.  winter  and  peak  energy. 

By  granting  the  necessary  credit  the  city  has  given 
the  best  evidence  of  its  efforts  to  maintain  and  increase 
the  independence  of  the  community  in  supplying  its 
energy  needs.  The  great  efforts  on  the  part  of  the 
city  in  the  fields  of  gas,  water,  and  electrical  supply 
are  brought  out  by  the  following  table: 


ZURICH  MUNICIPAL  PLANT  VALUES  (END  OF  1920) 
Plant  Original  Cost  Write-off  Book  Value 

Gasworks 26  4  15.8  10.6 

Water-works      ...  23    I  17.5  5.6 

Electric  supply  system  57    I  17-1  40-0 


Construction  of  the  Waggital  power  plant  by  the 
joint  enterprise  of  the  city  of  Zurich  and  the  "Nordost- 
schweizerische  Kraftwerke,"  one  of  the  largest  public 
utilities  of  Switzerland,  is  to  be  v/elcomed  also  for  the 
reason  that  by  its  means  the  city's  electrical  supply  is 
withdrawn  from  purely  private  interests  and  placed 
in  the  hands  of  the  public;  itself. 


Total 


106   6 


50.5 


56  2 


New  Railway  Bridge  Loading 
Under  Discussion 

Bridge  Stresses  Under  Actual  Traffic — Adequacy  of 

Cooper  Loading'-^Nevv  Composite  Loading 

Proposed  in  Three  Forms 

IN  AN  elaborate  study  of  bridge  stresses  under  mod- 
ern railway  traffic,  presented  before  the  American 
Society  of  Civil  Engineers  at  a  meeting  in  New  York 
on  Sept.  6,  D.  B.  Steinman  advanced  the  conclusion  that 
the  Cooper  system  of  loading  is  no  longer  adequate  for 
safe  and  economical  design,  and  proposed  in  its  place  a 
new  conventional  loading  based  upon  the  effect  of  the 
heaviest  modern  locomotives.  Active  discussion  of  the 
paper  by  the  meeting  indicated  a  remarkably  general 
approval  of  both  these  points. 

Dr.  Steinman's  paper,  for  whose  details  reference  is 
made  to  the  May  issue  of  the  Proceedings  of  the  society, 
investigated  the  relation  of  the  Cooper  conventional 
loading  system,  developed  in  1894,  to  present-day  traffic 
weights  by  means  of  actual  stress  calculations  under 
maximum  freight  trains.  The  results  of  the  calcula- 
tions were  expressed  in  terms  of  the  equivalent  uniform 
load  which  would  produce  the  same  stress  in  a  particular 
bridge  member  as  the  actual  locomotive  and  train  load. 
Seven  of  the  heaviest  locomotives  in  actual  use  in  the 
United  States  were  taken  for  comparison  with  the 
Cooper  locomotives.  By  comparing  their  equivalent 
uniform  loads  it  was  shown  that  a  bridge  designed  to 
Cooper's  loading  will  be  seriously  deficient  in  certain 
members  or  else  needlessly  strong  in  others,  by  amounts 
of  15  to  35  per  cent  or  more,  so  that  logical  designing  is 
possible  only  when  different  Cooper  loadings  are  applied 
to  different  parts  of  a  bridge  and  to  bridges  of  different 
span  lengths.  A  new  form  of  loading  which  would  not 
have  this  defect  was  developed  by  the  following  process: 
The  equivalent  uniform  loads  corresponding  to  the  seven 
different  actual  locomotives  for  various  members  of 
bridge  trusses  of  various  spans  being  compared,  the 
heaviest  figure  for  each  point  of  comparison  was 
selected,  and  the  resulting  maxima  were  compiled  in  a 
chart  of  equivalent  uniform  loads,  similar  in  arrange- 
ment to  a  diagram  published  by  the  author  in 
Engineering  News  of  April  22,  1915,  p.  780.  An  engine 
wheel  arrangement  of  the  Mallet  type  was  then  devised, 
with  two  groups  of  five  driving  axles,  to  give  very 
closely  the  same  stress  effects  as  the  composite  maxi- 
mum of  the  seven.  This  engine  has  60,000-lb.  axle 
loads  in  the  forward  group  and  75.000-lb.  axles  in  the 
second  group.  In  combination  with  a  train  load  of 
6,000  lb.  per  lineal  foot  of  track,  this  was  called  JI  60 
loading. 

Two  simplified  modifications  of  this  loading  were 
also  devised.  One  of  these  is  a  constant  uniform  load 
of  6,000  lb.  per  lineal  foot  with  three  concentrations  of 
90,000  lb.  at  12-  and  48-ft.  spacing.  The  other  is  a 
formula  for  the  equivalent  uniform  live-load  for  any 
bridge  member  so  located,  that  /,  is  the  length  of  the 
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shorter  segment  of  the  influence  triangle  of  that  mem- 
ber, and  I  the  length  of  the  longer  .segment.  The 
formula  is 


9  =r  5,000  +  60,000  Y^Ti 


In  view  of  the  closely  identical  results  of  the  three 
alternative  loadings  (M60  engine;  uniform  load  with 
concentrations;  formula)  Mr.  Steinman  pi-oposed  them 
for  adoption  according  to  the  preferences  of  bridge 
engineers,  indicating,  however,  that  the  third  or  for- 
mula method  was  preferable  in  his  own  opinion. 

Widespread  approval  was  given  the  author's  proposals 
in  the  discussion,  although  there  was  also  .some  dissent. 
Brief  notes  on  some  of  the  comments  follow,  the  favor- 
able views  being  given  first : 

Favorable  Opinion 

R.  C.  Stra<:han:  The  author's  first  method  is  preferable, 
and  is  an  advance  over  the  present  loading.  The  second 
and  third  are  useful  as  short  cuts  in  design. 

V.  H.  Cochrane:  The  proposal  to  use  a  formula  is  valuable 
and  worth  adoption.  It  is  the  best  of  the  three  methods 
despite  the  absence  of  a  graphic  picture  such  as  is  given 
by  the  M  engine.  A  modification  of  the  formula  \\nll  make 
it  fit  the  stress  composite  of  the  seven  actual  engines  more 
accurately. 

B.  A.  Worthing  ton:  A  change  from  the  Cooper  loading  is 
called  for,  to  avoid  waste  of  material  in  bridges.  The  M60 
engine  is  the  most  desirable  of  the  proposed  loadings. 

G.  H.  Gilbert:  Cooper's  EGO  does  not  provide  properly  for 
modern  traffic;  it  is  heavy  enough  for  trusses  (over  100  ft.), 
but  the  floors  need  15  to  20  per  cent  more.  The  A.R.E.A. 
has  defended  the  Cooper  system,  but  the  argument  is  not 
satisfactory.  The  author's  proposed  loading  is  too  heavy, 
but  this  should  not  conceal  the  inadequacy  of  the  Cooper 
loading. 

J.  A.  L.  Waddell:  The  author  has  shown  that  the  Cooper 
system  should  be  abandoned.  The  proposed  system  is  as 
good  as  can  be  evolved  for  design.  The  formula  is  far  the 
best  of  the  three  methods;  the  engine  should  be  used  only  as 
a  picture  of  the  loading. 

G.  Lindenthal:  The  proposed  engine  is  preferable  to  the 
other  two  proposals.  The  subject  is  not  as  vexing  as  usually 
assumed,  however.  Meticulous  accuracy  is  out  of  place  in 
fixing  a  loading  standard.  Impact  affects  the  question;  it 
seems  probable  that  heavy  freight  locomotives  with  their 
slow-speed  impact  produce  less  severe  effects  on  bridges 
than  lighter  passenger  locomotives  with  the  impact  due  to 
high  speed. 

R.  A.  Caughey:  The  first  method  proposed  is  best;  de- 
signers would  probably  not  care  to  use  a  bridge  loading  so 
intangible  as  that  expressed  by  a  formula.  On  branch  lines 
the  train  load  rather  than  the  engine  controls  the  stresses. 

J.  C.  Bland:  Traffic  changes  became  important  with  re- 
spect to  bridge  stresses  when  loads  passed  E40,  Cooper's 
upper  limit,  and  the  E  loading  is  inapplicable  beyond  this 
limit.  Using  different  Cooper  loadings  for  different  parts  of 
a  bridge  is  not  desirable.  The  abandonment  of  Cooper's 
loading  for  design  beyond  E40  and  the  early  adoption  of 
one  of  the  author's  proposals  is  desirable.  The  third  one 
is  preferred.  The  Cooper  system  should  be  retained  for 
expressing  the  capacity  of  exi.sting  bridges,  in  which  field 
it  has  been  of  incalculable  service.  For  design,  each  rail- 
road should  consider  its  group  of  engines,  form  a  com- 
posite and  choose  its  M  loading  to  correspond. 

E.  A.  Stone:  The  reasons  advanced  for  classifying  the 
Cooper  system  as  a  relic  of  the  past  are  beyond  dispute. 
The  author's  first  method  is  attractive,  and  with  diagrams 
it  becomes  as  simple  as  any. 

H.  C.  Bird:  The  plan  of  specifying  either  E  or  M  loading 
is  attractive. 


A.  H.  Fuller:  The  first  method  is  preferable.  A  formula 
is  not  desirable  for  use  unless  it  can  be  shown  to  be  adapt- 
able to  rapidly  changing  future  conditions. 

C.  T.  Bishop:  The  loading  formula  is  commendable.  A 
committee  should  investigate  the  subject  to  make  sure  that 
the  formula   is   the   best  obtainable. 

Clyde  MacCorniick:  Wheel  concentrations  should  be  Used 
for  floors  and  short  spans  without  floors,  and  uniform  loads 
for  all  other  members.     A  formula  may  do  for  this  purpose. 

C.  P.  Disney:  All  three  methods  proposed  have  an  ad- 
vantage over  the  present  method;  the  third  seems  the  ideal 
one.  For  Canada,  however,  the  limiting  loadings  can  be 
taken  care  of  by  the  Cooper  system,  and  this  is  likely  to 
remain  true  for  many  years. 

H.  B.  Seaman:  The  Society's  committee  on  bridge  speci- 
fications found  in  the  paper  what  it  had  hoped  for,  but 
finally  decided  on  a  double  specification,  ElO  and  MIO. 
Probably  the  M  system  can  be  used  for  all  designing  beyond 
E50.     Its  introduction  as  quickly  as  possible  is  desirable. 

C.  A.  Mead:  The  author's  second  method  is  specially  at- 
tractive. A  change  in  loading  is  greatly  needed.  Probably 
train  loads  now  are  at  a  maximum,  while  engine  loadings 
are  not. 

H.  C.  Keith:  Study  of  the  effects  of  different  engines  on 
the  bridges  of  the  New  York  &  New  England  Ry.  long  ago 
led  to  adoption  of  a  uniform  load  of  4,000  lb.  per  ft.  with 
25  ft.  of  3,000-lb.  excess.  Under  modern  conditions  the 
author's  loadings  are  worthy  of  serious  consideration.  But 
the  fact  that  branch  lines  may  get  heavy  trains  with  light 
locomotives  must  be  considered. 

DissENTi.xG  Opinion 

C.  D.  Purdov :  Not  all  classes  of  locomotives  run  over 
every  railway,  but  all  kinds  of  cars  do,  so  that  the  fairness 
of  specifying  a  maximum  composite  engine  loading  is 
doubtful.  The  typical  engine  proposed  does  not  resemble  an 
engine  but  is  merely  a  load  per  foot,  and  the  composite  load- 
ing might  be  used  as  well.  The  M  engine  on  0.5  per  cent 
grades  would  haul  more  cars  than  could  be  handled.  The 
difference  between  the  Cooper  and  the  M  loadings  is  partly 
one  of  unit  stresses;  the  latter  is  practically  the  same  as 
EGO  increased  by  25  per  cent. 

Albert  Lucius:  The  present  tendency  is  toward  increased 
number  of  drivers  rather  than  toward  increased  axle  loads. 
It  is  preferable  to  specify  the  maximum  local  axle  loads 
and  spacing,  the  heaviest  typical  locomotive  diagram,  and 
the  maximum  train  load. 

J.  M.  Johnson :  For  large  mileages  in  the  South,  South- 
west, and  parts  of  the  West,  conditions  will  for  a  long 
time  limit  engine  weights.  The  author's  loading  proposals 
are  in  the  right  direction,  but  their  application  to  the  entire 
country  is  too  radical,  as  there  is  a  large  mileage  for  which 
Cooper's  loading  will  be  satisfactory  for  a  long  time. 

C.  S.  G.  Rogers:  If  all  the  various  locomotives  used  in 
the  composite  were  used  on  any  one  railway  the  proposed 
M  loading  would  fit  the  requirements  admirably.  As  this 
is  not  the  case,  waste  will  not  be  avoided  by  the  M60  system 
but  a  special  loading  needs  to  be  developed  by  each  rail- 
way for  its  needs. 

0.  H.  Ammann:  The  author's  data  do  not  prove  that  the 
Cooper  system  is  less  representative  than  the  proposed  one 
for  present  traffic,  not  to  mention  steam  and  electric  loco- 
motives to  be  designed  in  the  futui-e.  A  standard  loadinc 
may  be  based  on  the  average  service  rather  than  the  maxi- 
mum, leaving  the  stress  peaks  to  be  taken  care  of  by  the 
margin  in  unit  stress  and  the  margin  for  future  increase. 
A  design  prepared  for  the  same  loading  under  two  different 
specifications  showed  greater  differences  in  members  than 
the  author's  comparisons  of  maximum  engines  with 
Cooper's.  In  view  of  the  differences  in  stress  effect  of  the 
actual  engines  studied  by  the  author,  can  any  standard 
give  uniformly  satisfactory  results?  Many  of  the  dis- 
crepancies found  between  Cooper's  and  the  actual  trains 
disappear  if  an  equitable  combination  of  engine  and  train 
is  taken,  as  6,000-lb.  train  load  with  an  E72  engine;  the 
curve    for   this   combination    in    fact    follows    the    author's 
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composite  curve  more  smoothly  than  does  the  M60  engine. 
Moreover,  if  engine  and  train  weights  increase  at  different 
rates,  the  M  system  will  soon  l)e  as  inconsistent  as  the 
Cooper. 

C.  E.  Fowler:  The  Cooper  system  should  be  dropped,  but 
in  developing  a  new  loading  it  is  desirable  to  get  together 
with  the  American  Railway  Engineering  Association  and 
the  Engineering  Institute  of  Canada.  Some  things  that 
need  to  be  done  first  are  standardization  of  locomotives  and 
reduction  of  counterbalance  impact.  A  series  of  engine 
classes  may  be  formulated  after  this  is  done,  and  future 
change  of  loading  types  and  tables  avoided.  The  lower 
impact  of  freight  locomotives  should  receive  consideration. 

C.  F.  Lowetli :  Simplification  of  railway  bridge  loadings 
is  desirable,  but  it  is  not 
obvious  how  far  this  can  go 
at  present.  Past  experience 
in  growth  of  traffic  weights 
and  current  increase  in  rail 
weights  and  solidity  of  track 
construction  suggest  the  pos- 
sibility of  further  increase  of 
loads,  but  on  the  other  hand  a 
reaction  may  come,  and  pres- 
ent loadings  may  prove  to 
remain  the  maximum.  Elec- 
tric locomotives  will  come  in 
as  a  factor.  Standardization 
of  locomotives  does  not  appear 
tc  be  near  at  hand,  and  can- 
not be  carried  out  at  present. 
To  get  uniform  results  in 
bridge    design    it   is    necessary 

to  do  more  than  select  typical  locomotives;  the  maximum 
passenger  and  freight  engines  should  be  considered  sepa- 
rately, running  at  their  respective  maximum  speeds. 


Materials  Survey  Maps  Aid  North  Carolina 
Road  Contractors 

SOURCES  of  materials  suitable  for  road  construc- 
tion are  indicated  by  the  Department  of  Tests  and 
Investigations  in  a  "report"  which  accompanies  the 
plans  for  every  highway  improvement  project  in  North 
Carolina.  As  each  project  is  developed  for  improve- 
ment, a  materials  survey  is  made.  All  local  materials 
deposits  are  searched  out;  their  location  and  extent  are 
roughly  determined,  and  representative  samples  are  sent 
to  the  headquarters  testing  laboratory  at  Raleigh  for 
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New  Water  Meter  Rates  for  Detroit 

INCREASED  overhead  operating  and  maintenance 
charges  in  Detroit  due  to  the  installation  of  filters 
which  will  go  into  operation  early  in  1923  and  other 
recent  improvements  have  made  it  necessary  to  revise 
the  meter  rates.  Detroit  is  99  per  cent  metered.  The 
proposed  rate  is  based  on  a  service  charge  and  a 
charge  for  water  used.  For  a  .5-in.  meter  the  service 
charge  will  be  $2  per  year  and  for  a  4-in.  meter.  $36. 
The  use  charge  is  50c.  per  1,000  cu.ft.  for  the  first 
100,000  cu.ft.  and  thereafter  at  the  rate  of  35c.  per 
1,000  cu.ft.  A  householder  with  a  S-in.  meter  using 
1,000  cu.ft.  or  less  per  quarter  will  pay  $4  per  year,  as 
at  present. 

In  determining  the  amount  to  be  raised  George  H. 
Fenkell,  general  manager.  Department  of  Water  Supply, 
in  an  extended  report  to  the  Board  of  Water  Commis- 
sioners analyzed  the  elements  on  which  to  base  the  rate. 

The  service  charge  was  made  to  cover  a  part  of  the 
interest  on  capital  invested,  some  return  for  the  loss 
of  water  through  the  5  per  cent  meter  slippage  and  to 
prevent  customers  using  too  large  meters. 

To  obtain  a  rate  for  the  output  charge  the  consump- 
tion of  6,877  meters  was  studied.  Of  these  meters  15 
per  cent  passed  less  than  1,000  cu.ft.  per  quarter,  or  695 
cu.ft.,  and  83  per  cent  between  1,000  and  100,000  cu.ft., 
averaging  18,827  cu.ft.  In  order  not  to  make  the  charge 
less  than  the  present  $4  charge  for  the  smaller  meters, 
the  use  charge  was  set  at  50c.  per  quarter  for  those 
using  less  than  1,000  gal.  At  50c.  per  1,000  cu.ft.  the 
average  amount  of  water  used  through  the  meters 
between  1,000  and  100,000  cu.ft.  and  the  balance  at  35c. 
gave  the  desired  income. 


PORTIOX  OF  MATERIALS  SURVEY  MAP   SHOWIXG   DATA    FURNISHED 

determination.  When  the  tests  have  been  made  a 
map  of  the  improvement  is  prepared  on  which  are 
recorded  the  acceptable  deposits  and  other  useful  in- 
formation as  indicated  by  the  portion  of  the  map  for 
Project  888  which  is  illustrated  herewith.  This  map 
is  bound  into  a  folder  which  also  contains  a  typed  list 
of  the  deposits  and  another  typed  list  of  commercial 
materials  plants  within  the  State. 

The  department  does  not  guarantee  the  quantity  or  the 
continued  quality  of  the  deposits  located  but  lays  all  its 
data  open  to  the  contractor  for  such  use  as  he  may 
or  may  not  decide  to  make  of  it.  With  a  map,  which 
accompanies  all  plans  for  a  project,  showing  adjacent 
railways  and  stations,  the  materials  survey  map  gives 
the  contractor  a  fairly  complete  notion  of  the  supply 
and  transportation  conditions  which  he  has  to  consider 
in  preparing  bids  and  plans  for  the  job. 
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Letters  to  the  Editor 


This  Jepartment  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Sewage  Filter  Gas  a  Danger 

Sir— One  day  last  week  an  assistant  of  mine  who  was 
examining  the  alternating  gear  of  a  contact  bed  installa- 
tion was  attacked,  and  rendered  nearly  unconscious,  by  gas. 
The  sewage-works  manager  stated  that  he  had  had  sninlar 
experiences. 

As  to  the  origin  of  the  gas  there  is  of  course  no  mystery. 
A  sewage  filter  in  the  course  of  a  day  oxidizes  a  consider- 
able amount  of  carbon,  forming  a  corresponding  volume 
of  carbonic  acid  gas;  and  the  latter,  being  heavier  than 
air,  sinks  to  the  bottom  of  the  filter  and  flows  off  through 
the  underdrains. 

Where  the  latter  have  a  free  out- 
let, the  gas  will  pass  off  as  fast  as 
it  is  produced.  In  the  present  case 
the  mouth  of  the  discharge  pipe  is 
blocked   by   a    reflux   valve,    which 
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UNDERDR.\IN   CONNECTIOX  WITH    GEAR   CHAMBER 

protects  the  filters  from  flooding  during  a  high  state  of 
the  brook  which  receives  the  effluent,  the  aiTangement  being 
as  shown  in  diagram  herewith;  and  the  gas,  being  thus 
deprived  of  a  free  outlet,  makes  its  way  back  into  the 
chamber  through  the  opening  "A"  provided  for  the  drainage 
of  the  latter. 

The  same  thin^  would  happen  in  the  case  of  a  trickling 
filter  having  its  underdrains  converging  in  a  manhole  or 
inspection  chamber  the  outlet  from  which  is  for  any  reason 
trapped.  The  gas  which  accumulates  in  such  chambers 
may  easily  become  a  source  of  danger  to  men  who  have 
occasion  to  work  in  them.  Arthur  J.  JIartin. 

London,  England. 
Aug.  15, 1922. 


Pilot  Tube  to  Obviate  Traversing 

Sir — A  modification  of  the  Pitot  tube  which  eliminates 
the  necessity  of  traversing  the  section  to  get  a  mean 
velocity  by  providing  a  dozen  holes  lengthwise  in  the  tube 
with  its  end  plugged  was  experimented  with  from  May  1 
to  15,  1922,  by  students  at  the  Brooklyn  Polytechnic  Insti- 
tute under  the  direction  of  Prof.  H.  P.  Hammond.  No 
reference  could  be  found  of  the  previous  use  of  such  a 
tube.  I  am  submitting  this  in  the  hope  that  it  may  attract 
the  attention  of  men  who  will  carry  the  investigation 
further. 

A  i-in.  extra  heavy  tube  plugged  at  one  end  was  used 
for  the  Pitot.  The  tube  was  tested  on  a  4-in.  pipe.  On  a 
scratch  line  4  in.  long  drawn  on  the  Pitot  tube  (extended 
across  the  center  of  the  pipe  as  shown  in  sketch)  12  A-in. 
holes  were  so  spaced  that  each  served  an  equal  cross-sec- 
tional area  of  the  4-in.  pipe.  That  is,  the  two  inner  holes 
served  the  small  inner  circular  area  and  each  of  the  other 
!ive  pairs  of  holes  served  a  concentric  ring.  The  end  of 
Ihe  Pitot  was  connected  to  one  leg  of  a  U-gage  and  a 
piezometer  connection  three-fourths  of  a  diameter  upstream 
was   made   to   the   other  leg   of   the   gage.     Pressure   head 


To  left  leg  of  "U"        To  right  leg 


Pilot   uonn. 


,     [  of  U-gage 
~  Piezometer 


Brass 
bustlings 


ARRAXGEMKXT     OF     PIToT 

TrBIO    To    OBVl.\TE 

TRAVERSING 


12  holes  in  tube  zpaced  so  each  pair 

seryes  equal  part  of  crosi  sectional 

area  of  pipe 

was  disposed  of  in  this  way  and  a  direct  velocity  reading 

could  be  made  on  the  gage. 

To  form  a  basis  of  opinion  the  velocity  as  found  by  the 
gage  reading  was  compared  with  the  actual  velocity  de- 
termined by  measuring  the  discharge  in  a  period  of  time 
and  dividing  it  by  the  area  of  the  section. 

The  tube  was  tested  against  a  19-ft.  pressure  head  to  sup- 
press any  velocity  variation  due  to  irregular  pumping.  The 
velocity  ranged  from  1.25  to  11.06  ft.  per  sec.  at  intervals 
of  approximately  1  ft.,  the  limit  of  error  being  —1.9  to 
+0.9  per  cent.  The  tests  were  made  at  a  180°  bend  where 
the  velocity  distribution  would  be  most  irregular  and  at 
the  end  of  a  straight  stretch  where  the  distribution  would 
be  normal. 

The  gage  fluid  used  had  a  specific  gravity  of  1.59  and  it 
was  found  that  at  velocities  loss  than  2  ft.  per  sec.  the 
viscosity  of  the  liquid  affected  the  readings  so  that  the  limit 
of  error  for  most  of  the  work  was  well  within  ztl  per  cent. 
This  small  limit  of  error  would  lead  one  to  believe  that,  if 
this  type  of  tube  behaves  in  the  same  way  for  large  and 
small  pipes,  a  new  way  has  been  found  to  rate  pumps  and 
make  similar  water  measurements.  Until  near  the  comple- 
tion of  the  test,  the  inner  circular  area  was  served  from 
a  single  hole  in  the  tube.  The  limit  of  error  was  then  5  to 
10  per  cent.  George  W.  Gebhardt,  my  colleague  on  the 
thesis  for  which  the  tests  were  made,  suggested  two  holes 
to  serve  the  central  area,  as  already  described,  with  the 
result  already  stated.  Willis  C.  Hanning. 

Brooklyn,  N.  Y. 

Foundation  Pressures  in  Multiple  Arch  Dams 

Sir — My  attention  has  only  recently  been  called  to  the 
discussion  of  pressures  on  foundations  which  first  appeared 
in  your  issue  of  April  13,  and  which  has  been  answered 
by  Mr.  Noetzli  and  others. 

Mr.  Noetzli,  however,  admits  that  his  formula  is  of  no 
more  use  than  the  other,  /  =  P/A  zt  MZ/I,  when  the 
neutral  axis  falls  inside  the  heel  of  the  foundation.  An 
exact  analytical  solution  of  the  problem  is  possible,  but  the 
formula  deduced  will  probably  be  so  cumbersome  as  to  make 
its  use  impracticable. 

However,  the  problem  can  be  solved  by  graphics  in  a  very 
easy  manner,  as  follows: 

Divide  the  area  into  a  convenient  number  of  strips 
and  compute  the  area  of  each  strip. 

Lay  otf  the  areas  on  the  load  line  o — 23. 
Draw  the  equilibrium  polygon  ABC,  and  produce  the 
line  AZ  corresponding  to  string  O-o. 

Drop  a  perpendicular  through  P  to  intersect  the  line 
AZF  at  Z. 

From  Z  draw  by  inspection  a  line  ZBC  in  such  a 
manner  as  to  make  the  shaded  areas  AZB  and  BDC 
equal  to  each  other. 

Drop  a  perpendicular  from  E  to  C. 
Then  the  line  EC  is  the  neutral  axis  required. 
Proof: 
The  stress  varying  directly  as  its  distance  from  the  neu- 
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tral  axis. 

/,.  =  Kx 
where  A'  is  a  constant. 
Summation  of  vertical  forces  =  0. 

^fdA=P 

Suniniatiiiii  of  moments  ai-ound  iieuti'al  axis  =  0 

\f.alA^^Px„ 
Eliniinatint;-  /  and  dividing-  three  by  two 


'^^^^^^^^-■^-■^ 


(1) 

(2) 
(3) 


K  |'.r'( 


dA 


whence 


x„   = 


K  j  xdA 

I 


(4) 


where  /  and  S  are  the  moment  oi  inertia  and  the  static 
moment,  respectively  of  the  area  to  the  left  of  the  neutral 
axis  around  the  same  axis. 

By  a  well  known  principle  of  graphics  the  ordinate  CF 
(Fig.  I)  multiplied  by  the  pole  distance  H  gives  the  static 
moment  of  the  area  to  left  of  CF.  Also  the  area  ABDCF 
multiplied  by  ZH  =  the  moment  of  inertia  of  the  same 
area  about  the  neutral  axis. 

By  making  the  area  AZB  =  area  RDC  the  area  enclosed 
in  the  triangle  ZFC  =  area  AFCDB. 

Area  ZFC  x  2H    -I;   FC  x  H  =  S 
x„  _  S     .<^, 
2  ~  H      2 


2H 


X  2H  =  I 


Xi,   =    ,  as  reuuire.l  by  f.iur 


To  find  the  stress  at  any  point 
From  Eq.  2P  =    CfdA  =  K  \xdA^KS 
P 


•.  K  =: 


zKx: 


:^  X  and/,, 


^  (.'■-.  +  ") 


What  then?    This  problem  can  also  be  solved  by  graphics  in 
a  manner  almost  as  simple  as  the  present,  but  the  limits 
of  this  letter  will  not  allow  the  demonstration  here. 
Brooklyn,  N.  Y.,  July  24. Edward  Taylor. 

In  Defense  of  the  Seattle  A.  A.  E.  Chapter 

Sir — In  Engineering  News-Record,  June  1,  p.  893,  there 
was  an  editorial  entitled  "Poor  Professional  Tactics"  which 
evidently  refers  to  one  of  the  activities  of  this  chapter. 
We  heartily  agree  that  it  would  be  "poor  professional  tac- 
tics" for  any  engineering  organization  to  have  done  what 
you  have  accused  us  of  doing  in  this  editorial.  But  in  jus- 
tice to  our  association  and  the  individual  members  who 
compose  it,  we  wish,  in  protest  against  the  unmerited  ac- 
cusations, to  deny  absolutely  ever  having  made  at  any  time, 
and  particularly  in  the  instance  cited  by  you,  any  charge 
of  overpayment  of  engineering  employees.  Furthermore, 
we  fail  to  see  wherein  a  fair  and  just  criticism  of  the  ad- 
ministration of  any  project  necessarily  implies  professional 
jealousy,  and  there  was  no  such  motive  existing  or  ex- 
pressed in  our  report — both  members  and  non-members 
of  our  organization  being  involved   in  our  criticism. 

The  editorial  accuses  us  of  charging  gross  overpayment 
of  the  men.  Nowhere  have  we  made  any  such  charges. 
Under  subject  3  of  our  original  report,  dealing  with  salaries, 
the  findings  of  the  committee  explicitly  state  "that  the  men 
selected  are  capable  men  and  are  entitled  to  the  salaries 
paid  for  their  professional  services.  There  is,  however,  a 
considerable  difference  between  the  salaries  paid  upon  this 
city  undertaking  and  the  salaries  paid  for  similar  classi- 
fication on  other  city  work.  .  .  .  We  believe  that  the 
city  should  be  consistent  in  its  treatment  of  its  various  em- 
ployees and  pay  adequate  salaries  to  all  regardless  of  what 
pioject  they  may  be  engaged  upon." 

As  to  citing  a  $.5,000  construction  engineer  as  an  ex- 
ample, the  summary  of  the  chaiges  reads  "The  chief  engi- 
neer, who  draws  a  salary  of  l*;7,.')00  per  year,  has  employed 
a  construction  engineer  at  $.5,000  per  year,  when  he  him- 
self is  commonly  supposed  to  be  on  the  job  in  charge  of 
construction  and  operating  under  the  city  engineer."  There 
is  nothing  whatever  in  this  statement  that  criticizes  the 
salary  of  anyone;  but  there  is  a  criticism  of  the  employ- 
ment of  a  second  construction  engineer  at  $5,000  (or  any 
other  salary)  when  there  is  already  one  on  the  job,  and  the 
last  sentence  in  the  above  quotation  explicitly  states  this. 
The  so-called  chief  engineer  was  employed  by  the  city  as 
engineer  in  charge  of  constniction  at  $7,500  per  year,  and 
under  these  conditions  we  do  intimate  that  another  con- 
struction engineer  is  a  superfluity  regardless  of  salary.  We 
believe  that  in  all  fairness  you  should  have  so  stated. 

The  American  Association  of  Engineers  is  committed  to 
a  policy  of  active  participation  in  civic  aflfairs,  and  in  the 
pursuance  of  such  activity  it  is  bound  to  receive  opposition 
and  criticism.  We  shall  endeavor  to  profit  by  it,  especially 
when  it  is  just  and  friendly;  but  in  no  event  will  it  deter 
us  from  pursuing  the  course  laid  out  for  attaining  our  aims 
and  objects,  which  we  deem  most  worthy.  We  wish  to  co- 
operate with  all  who  are  in  sympathy  with  us  in  the  effort 
to  improve  conditions  not  only  for  the  engineering  profes- 
sion, but  for  the  public  generally. 

Seattle  Chapter  American  Association  of  Engineers, 
Garrison  Babcock,  President. 

Seattle,  Wash.,  Aug.  17. 


So  much  for  a  foundation  that   is  symmetrical  about  its 
longitudinal  axis.   But  suppose  that  it  were  not  symmetrical. 


[The  statement  of  the  motives  of  the  Seattle  Chapter  is 
accepted  without  question  but  the  impression  made  by  the 
report  itself  remains.  It  is  hard  to  see  how  anyone  outside 
the  engineering  profession  I'cading  the  report  could  fail  to 
believe  that  the  engineers  making  the  report  felt  that  the 
city's  regular  engineers,  working  at  less  than  the  $7,500 
and  $5,000  salaries  paid  the  special  engineers,  could  do  the 
latter's  work  in  addition  to  their  own.  While  the  report 
may  have  been  intended  to  impress  on  the  public  conscious- 
ness that  the  regular  city  engineers  should  be  paid  more — 
certainly  as  much  as  the  special  engineers — it  really  leaves 
an  impiession  of  hopelessness  of  any  such  good  fortune 
Editor.] 
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Federation  Executive  Board 
Meets  at  Boston 

Opposes    12-Hour   Shift    in    Industry— 
To  Study  Muscle  Shoals  Projects- 
Acts  on    1926   Exposition 

At  its  Boston  meeting  held  last  week, 
the  executive  board  of  the  council  of  the 
Federated  American  Engineering  Soci- 
eties approved  the   report  of   its   com- 
mittee on  work   periods  which  finds  in 
effect  that  the  two-shift  day  of  12  hours 
each   is   not   an   economic    necessity   in 
American     industry.     The     committee 
holds  that  the  tendency  throughout  the 
world    is   toward   the   abolition    of   the 
12-hour  shift,  that  plants  operating  on 
an    8-hour    shift    basis    are    competing 
with  12-hour  shift  plants,  and  that  in 
practically  every  major  continuous  in- 
dustry plants  which  have  changed  from 
8-  to"l2-hour  shifts  have  increased  the 
quantity  of  production  per  man  to  as 
much   as   25   per  cent.     The   steel   and 
iron  industry  was  made  the  subject  of  a 
special   report,   in  which   it  was  found 
that  the   "change   from  the   12-  to  the 
8-hour  day  has  secured  results  sufficient 
to  compensate  in  whole  or  in  part  for 
the  extra  cost."     Other  advantages  to 
be   achieved   by  the   change  are  better 
morale,    elimination    of    the    "floating 
gang"    which    is    maintained    to    give 
'l2-hour  men  a  day  off  each  week,  and 
greater  prestige  of  the   industry   with 
the  public.     The  investigation  has  been 
carried  on  over  a  period  of  nearly  two 
years  assisted  by  the  Cabot  Fund. 

To  Study  Muscle  Shoals 
The  board  authorized  the  appoint- 
ment of  a  committee  of  engineers  to 
studv  the  Muscle  Shoals  problem  and  to 
submit  to  the  committee  on  procedure 
and  subsequently  to  the  executive  board 
an  outline  for  an  investigation  which 
shall  analyze  the  entire  problem  and 
lay  its  elements  before  the  public  for  its 
information  and  guidance.  It  is  planned 
to  have  this  committee  consist  of  disin- 
terested and  competent  engineers  who 
will  serve  without  compensation.  It  is 
hoped  that  the  result  of  the  study  will 
help  to  settle  the  controversy. 

The  executive  board  adopted  also  the 
report  of  the  committee  on  reforesta- 
tion, which  approved  plans  to  co-operate 
with  other  bodies  that  have  the  subject 
in  hand;  approved  the  universal  con- 
tract form  for  building  construction  de- 
vised by  the  Department  of  Commerce, 
and  appointed  a  committee  to  draft  a 
bill  that  would  incorporate  the  recom- 
mendations of  American  Engineering 
Council's  committee  on  licensing  of 
engineers.  (See  Engineering  News- 
Record  of  June  15,  1922,  p.  993.) 

It  was  decided  also  that  the  federa- 
tion would  co-operate  in  the  engineer- 
ing program  of  the  Sesqui-Centennial 
Exposition  to  be  hold  in  Philadelphia  in 
1926.  It  will  undertake  the  presenta- 
tion of  a  program  dealing  with  the  non- 
material  and  non-technical  aspects  of 
engineering  practice  and  leave  to  the 
national  engineering  societies  the  tech- 
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Los  Angeles  at  Last  Approves  ■ 
812,000,000  Sewer  Loan 
A  four-to-one  majority  approving 
the  proposed  §12,000,000  bond  issue 
for  building  a  new  trunk  sewer  to 
the   ocean   was   the    result    of    the 
election  in  Los  Angeles  August  29. 
A  favorable  vote  had  been  encour- 
aged by  sewer  overflows  in  various   i 
parts  of  the  city   and   active  cam- 
paigning by  city  officials  and  inter- 
ested citizens.    A  two-thirds  major- 
ity was  necessary  to  carry  the  issue. 
Votes   were  cast   by   about   60   per 
cent  of  the  registered  voters. 

The  new  measure  authorizes  the 
city  to  "acquire  and  construct  out- 
fall sewers,  main  sewers,  disposal 
plants,  and  treatment  plants  for  the 
collection  disposal  and  purification 
of  .sewage,  together  with  the  nec- 
essary machinery,  apparatus  and 
other  property."  Comment  on  the 
sewer  situation  and  plans  for  relief 
appeared  in  Engineering  News- 
Record  April  13,  p.  618;  May  11, 
p.  806;  May  18,  p.  84.3. 

Only  about  one-tenth  the  amount 
authorized  by  the  bond  issue  is  to 
be  spent  within  the  next  year,  it 
is  stated.  About  .$500,000  will  be 
used  to  complete  the  temporary 
sewer  to  Culver  City  and  the  con- 
struction there  of  a  treatment  plant 
to  clarifv  sewage  before  turning  it 
into  Bal'lona  Creek.  This  work  is 
to  be  rushed  so  as  to  have  it  com- 
pleted before  the  winter  rains  would 
threaten  the  sewers  that  are  al- 
ready taxed  to  capacity.  The  tem- 
porary disposal  plant  at  Culver  City 
is  to  handle  the  excess  flow  of  the 
present  system  for  the  next  three 
years  while  the  new  outfall,  screen- 
ing and  treatment  plants  are  being 
built. 


To  Take  Bids  on  New  Water 
Supply  for  City  of  Memphis 

Plans  and  specifications  for  contract 
No.  6  of  the  new  well  water  supply  for 
Memphis  have  been  practically  com- 
pleted, according  to  a  report  from 
Fuller  &  McClintock,  170  Broadway, 
New  York,  and  Produce  Exchange 
Building,  Kansas  City,  designing  and 
supervising  engineers  for  the  project. 
This  work  comprises  all  the  main  grad- 
ing at  the  Northern  Parkway  site,  sew- 
ers, drains,  concrete  substructures  of 
pump  station  and  boiler  house,  and  of 
the  18  m.g.d.  iron-removal  plant,  to- 
gether with  the  10  m.g.  covered  con- 
crete reservoir.  It  is  expected  that  bids 
will  be  received  on  this  work  by  the 
.Artesian  Water  Department  of  Mem- 
phis about  Oct.  9. 

nical  subjects  that  may  be  considered. 
The  board  adjourned  to  meet  in 
Washington  on  Jan.  4,  1923,  at  which 
time  the  American  Engineering  Coun- 
cil will  hold  its  annual  meeting. 


Brick  and  Lumber  Industries 

Feel  Effect  of  Strikes 

In  reply  to  a  request  by  Engineering 
Neu-s-Record  for  information  as  to  the 
present  and  probable  effect  of  the  coul 
and  railroad  strikes  on  the  comnun 
brick  industry  the  Common  Brick 
Manufacturers  Association  of  America 
has  submitted  the  following: 

"As  .  a  whole,  the  common-brick 
making  industry  of  the  United  States, 
although  it  has  been  considerably  re- 
tarded, has  not  up  to  this  time  been 
seriously  affected  by  either  the  coal  or 
the  railroad  strikes.  The  cost  of  coal 
due  to  the  strike  has  of  course  in- 
creased very  materially  the  cost  of 
manufacture.  Contracts  at  prevailing 
rates  made  before  the  strike  were  not 
fulfilled,  and  manufacturers  wero 
fulfilled,  and  manufacturers  often  had 
to  pay  a  100-per  cent  increase  over  con- 
tract price. 

"The  effect  has  been  different  how- 
ever in  various  sections  of  the  coun- 
try. In  some,  coal  has  been  scarce  and 
has  retarded  the  intensive  manufacture 
which  the  demand  for  brick  induced; 
but  comparatively  few  plants  have  ac- 
tually been  closed  for  lack  of  burning 
materials.  Some  plants  have  turned 
from  coal  burning  to  other  materials  or 
processes  on  account  of  coal  shortagi' 
but  with  very  little  delay  or  retard- 
ing of  manufacture.  Some  central 
western  manufacturers  were  affected  by 
rail  transportation  in  shipping  their 
output  to  other  markets  than  their 
own,  but  in  a  very  large  degree  home 
consumption  this  year  has  been  so  large 
that  shipping  has  not  been  a  serious 
factor  with  the  producer.  Further- 
more, trucks  are  now  being  used  to 
tiansport  brick  within  a  radius  of  fifty 
miles  of  their  production  point." 

A  similar  inquiry  addressed  to  th? 
.National  Lumber  Manufacturers  Asso- 
ciation elicited  the  following: 

"The  lumber  industry  is  not  de- 
pendent on  coal  because  it  has  its  own 
fuel  supply.  It  will  of  course  suffer 
from  impairment  of  other  industries 
dependent  on  coal.  Probablv  at  least 
$10,000,000  loss  will  result  "from  con- 
tinuation of  car  shortage  another  sixty 
days." 

The  National  Paving  Brick  Manufac- 
turers' Association  reported  as  follows: 
Coal  and  rail  strikes  naturally  offer 
some  obstruction  to  paving  brick  in- 
dustry. Up  to  the  time  of  strikes  the 
industry  was  on  the  way  to  the  best 
year  in  point  of  total  output  it  has  had 
since  before  the  war.  In  fact  the  de- 
mand for  brick  pavements  was  brisker 
than  ever  and  the  demand  remained  at 
this  high  point  during  the  most  of  the 
strike  situation.  Shipments  are  now 
gradually  increasing  from  the  low  point 
of  two  weeks  ago.  The  industry  is 
beginning  to  secure  coal  at  prices  which 
permit  of  production  if  not  profitable 
production ;  and  various  plants  which 
shut  down  for  lack  of  fuel,  are  resuming 
operations.  In  the  North,  lack  of  fuel 
was  the  greatest  handicap  and  in  the 
South,  lack  of  transportation. 
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Seek  Rehearing  of  Coronado  Suit 
Against  United  Mine  Workers 

Washington  Correspondence 

Petition  for  rehearing  of  the  so- 
called  Coronado  coal  case,  in  which  the 
United  States  Supreme  Court  on  June  5 
handed  down  a  noteworthy  decision 
holding  that  labor  unions,  although  not 
incorporated,  are  suable  and  liable  for 
damages  resulting  from  acts  of  their 
members  on  an  authorized  strike  in 
matters  affecting  interstate  commerce, 
was  filed  with  the  court  Thursday  in 
behalf  of  the  Coronado  Coal  Co.  and 
others,  plaintiffs  in  the  original  suit 
against  the  United  Mine  Workers  of 
America. 

The  Supreme  Court,  while  rendering 
a  broad  opinion  in  the  case  and  estab- 
lishing a  new  principle  of  legal  proced- 
ure against  labor  unions,  held  that  it 
could  not  sustain  the  award  of  damages 
to  the  original  plaintiffs  because  it  had 
not  been  established  to  the  satisfaction 
of  the  court  that  the  acts  complained  of 
were  in  restraint  of  interstate  com- 
merce during  an  authorized  strike,  and 
expressed  regret  that  this  was  so. 

In  the  petition  for  rehearing,  the  pe- 
titioners set  forth  that,  "encouraged  by 
the  statement  with  which  the  court 
closes  its  opinion,  and  believing  that  the 
court  will  recognize  the  ready  possi- 
bility of  error  in  drawing  inferences  of 
fact  from  a  record  so  voluminous  and 
complicated,  petitioners  venture  to  as- 
sert that  the  decision  of  the  court  de- 
barring: petitioners  from  recovery  in 
the  present  action  is  founded  upon 
essential  mistakes  and  misconceptions 
of  the  facts  presented  by  the  record." 

The  Supreme  Court  will  act  upon  the 
petition  for  rehearing  after  it  recon- 
venes Oct.  2. 


The  Engineer  in 
Public  Life 


Federal  Reorganization  Plan 
Not  Abandoned 

Wash inriton  Correspondence 
There  has  not  been  the  slightest  sur- 
render on  the  part  of  the  administra- 
tion of  its  intention  to  bring  about 
practical  reorganization  of  the  execu- 
tive departments  of  the  federal  govern- 
ment. A  tentative  report  was  laid  be- 
fore the  President  several  months  ago. 
It  has  not  been  made  public  due  to  the 
fact  that  the  report  as  submitted  is  not 
acceptable  to  all  of  the  department 
heads.  It  is  believed,  however,  that 
certain  changes  in  the  plan  can  be 
made  so  as  to  secure  for  it  the  unani- 
mous support  of  the  department  heads 
or  at  least  any  dissenting  opinions  that 
may  be  offered  will  be  of  minor  impor- 
tance. 

Were  the  report  to  be  sent  to  Con- 
gress without  the  endorsement  of  cer- 
tain of  the  department  heads,  it  is 
recognized  that  the  possibility  of  se- 
curing the  legislation  would  be  les- 
sened. Moreover  the  legislative  situa- 
tion, since  the  report  was  submitted  to 
the  President,  has  been  such  as  to  pre- 
clude action  on  reorganization.  In 
addition  if  the  report  were  made  public 
in  its  tentative  form  and  before 
unanimous  endorsement  by  department 
heads  had  been  secured,  there  is  a  feel- 
ing that  it^  would  invoke  non-construc- 
tive criticism  and  arouse  agitation 
which  would  serve  no  good  purpose. 

It  can  be  stated  authoritatively  that 
the  reorganization  proposal  has  not 
been  laid   aside   indefinitely. 


R.  M.  HOSEA 

While  he  has  never  held  public  office 
Raphael  M.  Hosea,  consulting  engineer 
of  Denver,  Colo.,  through  his  advocacy 
of  city  zoning  has  shown  his  fellow  engi- 
neers the  way  to  genuine  public  service. 
This  phase  of  mod- 
ern city  develop- 
ment is  not  readily 
understood  by  the 
average  citizen  and 
demands  much  pio- 
neer work  of  a  pro- 
motional type.. 

Beginning  by  in- 
teresting a  small 
group  of  repre- 
sentatives of  vari- 
ous Denver  civic 
organizations,  Mr. 
Hosea,  as  chair- 
man of  the  Civic 
Affairs  Committee 
of  the  Colorado  So- 
ciety of  Engineers,  presently  had  many 
converts  to  city  zoning.  At  the  oppor- 
tune time  the  Denver  City  Planning 
Commission  was  organized.  Its  mem- 
bers were  soon  shown  the  advantage  of 
the  zoning  plan  outlined  by  Mr.  Hosea 
and  they  made  him  chairman  of  the 
committee  to  work  in  the  furtherance 
of  this  plan. 

Mr.  Hosea,  many  yeai's  chief  engineer 
of  the  Colorado  Fuel  &  Iron  Co.  and  its 
railroad  subsidiaries,  has  included  in  his 
consulting  practice  irrigation,  railroad, 
coal  mining,  and  water  supply.  He 
was  born  Sept.  13,  18.57,  at  Cincinnati, 
and  received  the  degree  of  B.S.  in  Civil 
Engineering  at  the  Massachusetts  Insti- 
tute of  Technology  in  1879.  He  is  a 
member  of  the  Westei'n  Society  of  Engi- 
neers and  is  now  president  of  the  Colo- 
rado  Society  of  Engineers. 


Public  Health  Association 
to  Meet  in  Cleveland 

The  fifty-first  annual  meeting  of  the 
.American  Public  Health  Association 
will  be  held  at  the  Hotel  Statler,  Cleve- 
land, Oct.  16-li).  Besides  the  general 
session  there  will  be  the  usual  meet- 
ings of  the  various  sections,  including 
those  on  sanitary  engineering,  labora- 
tories, vital  statistics,  public  health  ad- 
ministration and  others.  The  program 
of  the  sanitary  engineering  section  will 
consist  largely  of  committee  reports, 
of  which  the  following  have  already 
been  scheduled:  "Mosquito  Extermina- 
tion," M.  Z.  Baer,  chief  engineer, 
Arkansas  State  Board  of  Health; 
"Bathing  Places,"  C.  W.  Simonds,  Jr., 
chief  engineer,  Florida  State  Board  of 
Health;  "Refuse  Collection  and  Dis- 
posal," M.  N.  Baker,  of  the  editorial 
staff  of  Engineering  News-Iiccord;  and 
"Milk  Supply,"  H.  A.  Whittaker,  direc- 
tor. Division  of  Sanitation,  Minnesota 
State  Board  of  Health.  There  will  also 
be  a  paper  on  s.ludge  disposal  by  Lang- 
don  Pearse,  sanitary  engineer  of  the 
Sanitary  District  of  Chicago. 

A  feature  of  this  year's  exhibit  will 
be  a  "co-operative  book  stoie"  in  which 
it  is  stated  that  "the  leading  general 
publis-hers  and  all  the  most  important 
medical  publishers  of  the  country"  will 
participate. 


Rail  Injunction  Continued 
for  Ten  Days 

Shopmen   Consider   Peace   Plans   While 

Railroads  Embargo  Freight  and 

P.  R.  R.  Clerks  Talk  Strike 

Following  the  first  day's  hearing  on 
Attorney  General  Daugherty's  petition 
for  an  injunction  against  the  striking 
railroad  shopmen,  and  their  union 
leadei's,  the  temporai-y  injunction 
granted  by  Federal  Judge  Wilkerson 
was  continued  in  effect  not  to  exceed 
ten  days.  This  will  extend  the  order 
to  Sept.  21. 

Representatives  of  the  strikers  were 
denied  their  motion  that  the  petition  be 
dismissed,  but  in  the  course  of  the 
argument  over  the  continuance  of  the 
restraining  order,  the  Court  indicated 
a  possibility  that  some  modification  of 
the  present  order  might  be  made.  The 
defense  protested  that  some  of  the 
statements  of  the  Department  of  Jus- 
tice with  regard  to  incidents  arising 
fron-  the  strike  were  inaccurate,  but 
they  were  admitted  as  evidence  on  the 
understanding  that  further  facts  would 
be  adduced  in  their  support.  In  viev,' 
of  the  continuance  of  the  injunction, 
argument  will  be  offered  at  once  as  to 
a  modification  of  the  penalties. 

Shopmen  Discuss  Peace 

Meanwhile,  reports  from  Chicago  in- 
dicate that  the  policy  committee  of 
the  striking  shopmen  are  discussing 
proposals  for  a  settlement  of  the  strike. 
Much  mystery  is  made  as  to  the  natm-e 
of  the  propositions  in  hand  and  every 
precaution  appears  to  have  been  taken 
to  prevent  a  leak. 

The  New  York  Central,  Erie,  Lack- 
awanna and  Lehigh  Valley  Railroads 
have  placed  an  embargo  on  freight  for 
the  announced  purpose  of  throwing  all 
available  equipment  into  the  handling 
of  anthracite  coal  for  New  York.  These 
four  roads  have  banned  from  their 
lines  all  freight  except  foodstuffs. 
This  will  not  interfere  with  local 
freight,  but  applies  only  to  that  re- 
ceived from  other  roads  at  western 
connection  points. 

Union  leaders  have  announced  their 
intention  of  calling  a  strike  of  the 
clerks,  freight  handlers  and  station  em- 
ployees of  the  Pennsylvania  R.R. 
Ballots  are  to  be  mailed  at  once,  and 
action  is  expected  within  the  next  ten 
days.  Such  a  walkout  would  affect 
about  30,000  men. 


Lawsuit  Delays  Moffat  Tunnel 

Progress  on  the  .Moffat  tunnel 
through  the  Rocky  Mountains  is  held 
up  pending  an  action  to  determine  the 
legality  of  the  enabling  legislation. 
Meanwhile,  Maj.  L.  D.  Blauvelt,  chief 
engineer  of  the  tunnel  commission,  has 
again  assumed  his  duties  as  state  high- 
way engineer,  from  which  office  he  took 
leave  of  absence  to  supervise  the  pre- 
liminary tunnel  work.  It  is  announced 
that  Maj.  Blauvelt  will  give  the  tunnel 
commission  such  service  as  it  may  need 
until  it  is  ready  for  construction. 


Conference  Amends  Bonus  Bill 

The  joint  House  and  Senate  confer- 
ence has  taken  fi-om  the  bonus  bill  the 
provision  for  free  ports  and  land  recla- 
mation as  described  in  Engiiiririvg 
Ncii's-Record,  Aug.  24,  p.  330,  and  Sept. 
7,  p.  410. 
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Municipal  Improvement  Society 
Meets  at  Cleveland  Oct.  2-6 

Many  committee  reports  on  paving 
specifications  and  other  topics  in  the 
municipal  field  and  a  large  number  and 
variety  of  technical  papers  are  sched- 
uled for  the  twenty-eightli  annual  con- 
vention of  the  American  Society  for 
Municipal  Improvements  that  will  me^-t 
at  the  Hollenden  Hotel,  Cleveland,  Oct. 
2-6.  Some  of  the  reports  and  advance 
copies  of  some  of  the  papers,  as  well  as 
the  lengthy  program,  may  be  obtained 
from  Charles  Carroll  Brown,  secretary, 
St.  Petersburg,  Fla. 

There  will  be  joint  meetings  on  the 
evenings  of  Monday  and  Tuesday, 
Oct.  2  and  3,  with  the  Ohio  State  Con- 
ference on  City  Planning,  whose  annual 
convention  will  be  held  at  the  same 
time  and  place  as  that  of  the  Society 
for  Municipal  Improvements.  Monday 
afternoon  will  be  devoted  to  sectional 
meetings  to  discuss  changes  in  the 
standard  specifications  already  submit- 
ted or  to  be  submitted  to  the  society.  It 
is  expected  that  these  meetings  will  be 
continued  Monday  evening. 


Refuses  to  Pass  on  Bridge  Case 

The  Port  of  New  York  Authority  has 
declined  the  invitation  of  the  War  De- 
patment  to  act  as  umpire  in  a  contro- 
versy between  Newark,  N.  J.,  and  the 
Central  Railroad  of  New  Jersey  over 
the  construction  of  a  new  bridge  across 
Newark  Bay  between  Bayonne  and 
Elizabethport.  The  representatives  of 
the  city  of  Newark  had  objected  to  ap- 
proval of  plans  of  the  railroad  for  a 
bridge  to  replace  its  present  tim- 
ber structure,  although  congressional 
authority  for  the  bridge  replacement 
has  been  granted,  as  the  city  wants 
Newark  Bay  freed  of  bridges  in  order 
to  attract  shipping  to  the  bay.  The 
War  Department,  which  ordinarily  acts 
upon  its  own  judgment  in  cases  of  con- 
flict between  bridge  and  navigation 
claims,  has  twice  referred  the  question 
to  other  bodies,  first  to  the  New  Jersey 
State  Board  of  Commerce  and  Naviga- 
tion and  more  recently  to  the  Port  of 
New  York  Authority.  The  opinion  of 
the  former  board  was  adverse  to  ap- 
proval of  the  plans  of  the  railroad 
company  for  the  new  crossing. 


Coal  Industry  Settling  Down 
to  Meet  Heavy  Demands 

Following  the  ratification  by  the  tri- 
district  convention  of  the  anthracite 
miners  of  the  agreement  negotiated  by 
the  United  Mine  Workers  and  the  oper- 
ators, about  90  per  cent  of  the  155,000 
striking  miners  are  expected  to  resume 
work  at  once.  The  remainder  will  fol- 
low as  soon  as  those  mine  properties 
which  have  deteriorated  during  the 
shutdown  can  be  overhauled. 

It  is  expected  that  at  the  start  some 
labor  shortage  will  prevail  and  that  full 
production  cannot  be  counted  on  for 
several  weeks.  The  companies,  it  is  esti- 
mated, have  in  hand  orders  for  at  least 
20,000,000  tons.  Normal  anthracite 
production  is  about  2,000,000  tons  per 
week. 

Last  week  the  output  of  bituminous 
coal  was  about  8,500,000  tons.  An  out- 
put of  9,000,000  tons  per  full  week  may 
be  expected,  but  transportation  facili- 
ties are  still  the  key  to  coal  distribution. 


S.  L.  F.  DEYO 

S.  L.  F.  Deyo,  whose  death  was  noted 
in  the  columns  of  this  journal  last 
week,  was  one  of  the  pioneers  in  sub- 
way construction  work  in  New  York 
City.  From  March,  1900,  to  June, 
1905,  as  chief  engineer,  he  organized 
the  engineering  de- 
partment of  the 
Rapid  Transit  Sub- 
w  a  y  Construction 
Co.  for  John  B. 
McDonald,  and  su- 
pervised 'the  sub- 
letting of  all  con- 
tracts on  both  Con- 
tract 1  and  Con- 
tract 2. 

The  work  com- 
prising Contract  1 
was  all  the  subway 
w  o  r  k  extending 
from  City  Hall  sta- 
tion to  231st  St., 
what  was  then  the  Broadway  line,  now 
known  as  the  Seventh  Avenue  line; 
and  from  City  Hall  station  to  the 
Bronx  on  the  East  side.  Contract  2 
included  all  the  work  from  City  Hall 
station  to  Atlantic  Ave.,  Brooklyn.  Mr. 
Deyo  had  supervision  of  all  this  con- 
struction work  until  his  resignation 
from  the  company  in  June  of  1905,  at 
which  time  the  subways  were  in  opera- 
tion from  South  Ferry  to  157th  St.  and 
to  West  Farms. 

Mr.  Deyo  was  a  graduate  of  Union 
College  in  the  class  of  1870.  During 
the  two  years  after  his  graduation  he 
was  engaged  in  survey  work  in  Mor- 
risiania,  N.  Y.  From  1871-73  he  was 
engaged  on  survey  work  and  as  resi- 
dent engineer  on  the  Harlem  River 
branch  of  the  New  York,  New  Haven  & 
Hartford  R.R.  For  the  next  three 
years  he  was  assistant  engineer  on  the 
Fourth  Ave.  improvement  work.  New 
York  City. 

Railroad  Record 

After  five  years  as  superintendent  of 
the  American  Metaline  Co.,  of  New 
York  City,  he  became  division  engineer 
of  surveys  for  the  South  Pennsylvania 
R.R.  in  1881.  During  the  next  four 
years,  he  was  engaged  in  survey  work 
for  the  South  Pennsylvania  R.R.,  and 
on  its  construction,  during  which  time 
he  served  as  resident  engineer.  In  1886 
he  became  principal  assistant  engineer 
of  the  Buffalo  &  Geneva  R.R.  and  then 
assistant  engineer  of  the  Lehigh  Val- 
ley R.R. 

In  1887  he  was  engaged  in  railroad 
reconnaissance  work  in  Northern  Ala- 
bama for  the  Pioneer  Mining  &  Manu- 
facturing Co.  He  returned  to  the  New 
York,  New  Haven  &  Hartford  R.R.  in 
1888  as  assistant  engineer,  serving  in 
that  capacity  until  his  association  with 
the  Rapid  Transit  Subway  Construc- 
tion Co. 

He  also  served  from  1903  to  1905  as 
the  chief  engineer  of  the  subway  divi- 
sion of  the  Interborough  Rapid  Transit 
Co.  while  chief  engineer  for  Mr.  Mc- 
Donald. Resigning  from  the  Rapid 
Transit  Subway  Consti-uction  Co.  in 
1905,  he  joined  the  Interborough  Metro- 
politan Co.  as  its  chief  engineer,  a 
position  which  he  occupied  tor  two 
years.  From  1908  to  1913  he  was 
again  chief  engineer  of  the  Rapid  Tran- 
sit Subway  Construction  Co.,  and  from 
then  until  his  retirement  in  1918, 
engineer  of  the  Interborough  Rapid 
Transit  Co. 


Am.  Soc.  C.  E.  to  Discuss  Water 
Power  at  San  Francisco 

The  water-power  problem  will  be  the 
feature  topic  of  technical  discussion  at 
the  fall  meeting  of  the  American  So- 
ciety of  Civil  Engineers  to  be  held  at 
the  Palace  Hotel,  San  Francisco,  Oct. 
4-8.  Formal  papers  are  scheduled  as 
follows  for  the  session  of  Oct.  4: 
Colorado  River  development,  by  Arthur 
P.  Davis;  new  development  at  Niagara 
Falls,  by  Frederick  A.  Gaby;  New  York 
State  water  power,  by  John  P.  Hogan; 
the  Federal  Water-Power  Act,  by  Oscar 
C.  Merrill;  aerial  photography,  by 
Gerard  H.  Matthes. 

For  Oct.  5  the  papers  will  be  devoted 
principally  to  Pacific  Coast  water- 
power  subjects,  the  authors  being  Fred- 
erick H.  Fowler,  John  D.  Galloway, 
F.  W.  Peek,  Jr.,  Harris  J.  Ryan,  and 
Harry  W.  Dennis.  Charles  F.  Loweth 
will  discuss  hydro-electric  development 
in  its  relation  to  railroad  electrification, 
while  Prof.  Charles  D.  Marx  will  "deal 
with  the  social  and  economic  aspects  of 
hydro-electric   power. 

The  local  committee  on  arrangements, 
headed  by  A.  H.  Markwart,  has  ar- 
ranged a  number  of  excursions  including 
trips  to  Hetch  Hetchy,  the  Don  Pedro 
dam,  and  the  Yosemite  Valley. 

Railroad  Merger  Hearings  to  Be 

Resumed  in  West 

Washington  news  dispatches  forecast 
that  the  Interstate  Commerce  Commis- 
sion hearings  on  the  plans  for  consoli- 
dation of  the  railroads  into  a  limited 
number  of  systems  may  be  resumed  the 
latter  part  of  October.  Hearings  held 
so  far  have  made  practically  no  prog- 
ress, as  no  company  has  approved  a 
plan  that  would  include  itself  except  in 
the  case  of  the  proposed  union  of  the 
Louisville  &  Nashville,  the  Nashville, 
Chattanooga  &  St.  Louis,  and  the  At- 
lantic Coast  Line.  In  this  case  there  is 
already  a  community  of  interest  by 
stock  ownership.  It  is  expected,  there- 
fore, that  the  hearings  will  be  shifted  to 
the  western  district  and  that  discussion 
will  hinge  largely  on  the  disposition  of 
the  Central  Pacific.  This  road  is  now 
o\vned  by  the  Southern  Pacific,  but  in  a 
recent  decision  of  the  United  States 
Supreme  Court  this  ownership  has  been 
held  to  be  in  violation  of  the  Sherman 
law.  A  movement  is  afoot  to  have  the 
Central  Pacific  incorporated  into  the 
Union  Pacific  System  which  now  ends 
at  Ogden,  Utah,  from  which  point  the 
Central  Pacific  handles  its  traffic  to  the 
coast.  

Federal  Bill  to  Control  Coal 
Prices  Passes  Senate 

The  Senate  has  passed  the  bill  urged 
by  the  administration  to  establish  fed- 
eral control  over  coal  distribution  and 
prices.  Several  amendments  by  Sena- 
tor Borah  designed  to  shape  the  fact- 
finding commission  to  conform  to  the 
agreements  between  the  anthracite 
operators  and  the  miners  were  adopted. 
These  required  that  a  separate  report 
should  be  made  on  the  hard-coal  indus- 
try and  that  it  should  be  presented  to 
Congress  not  later  than  July  1.  1923. 

In  view  of  these  amendments,  the 
Senate  bill  will  now  go  to  conference 
in  order  that  the  differences  between  it 
and  the  House  bill  may  be  adjusted. 
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Hydro-Electric  Matters  Discussed 
by  Canadian  Engineers 

Hydro-electric  developments  in  the 
Province  of  Manitoba  constituted  the 
nuijor  part  of  the  general  professional 
meeting  of  the  Engineering  Institute 
of  Canada  at  Winnipeg  on  Sept.  5  to  7, 
but  the  social  events  characteristic  of 
the  institute's  meeting  were  not  absent. 

After  an  address  of  welcome  from 
Mayor  Fowler,  institute  affairs  were 
discussed  for  an  hour,  the  meeting 
recommending  to  Council  the  adoption 
of  the  report  of  the  Committee  on 
Policy.  The  hydro-electric  development 
of  the  Province  of  Manitoba  formed  the 
theme  of  the  first  day's  sessions.  A 
paper  on  the  Winnipeg  hydro-electric 
plant  was  given  by  E.  V.  Caton,  and 
the  Manitoba  Power  Company's  de- 
velopment at  Great  Falls  was  described 
by  F.  H.  Martin.  As  guests  of  the 
City  of  Winnipeg,  and  the  Manitoba 
Power  Co.,  Ltd.,  about  275  engineers 
were  conveyed  by  special  train  to  the 
new  Great  Falls  development  of  the 
Manitoba  Power  Company  and  the  civic 
plant  of  the  City  of  Winnipeg  at  Point 
du  Bois. 

Inspect  Hydro- Electric  Plants 

The  total  development  at  Great  Falls 
provides  for  six  units  to  develop 
168,000  hp.  The  initial  development, 
however,  provides  only  for  two  units. 
The  turbines  of  single  runner  vertical 
shaft  diagonal  or  propeller  type  will 
develop  28,000  hp.  when  operating 
under  a  head  of  56  ft.  and  running  at 
a  speed  of  138.5  r.p.m.  The  generators 
will  be  21,000  kva.  capacity,  of  the 
vertical  type,  generating  three-phase 
sixty-cycle,  alternating  current  at 
11,000  volts.  The  transformers  will  be 
7,000  kva.  each  single  phase,  water- 
cooled,  11,000/63,500/110,000.  It  is 
expected  to  have  one  unit  installed 
this.  year.  The  City  of  Winnipeg's 
plant  has  a  present  capacity  of  68,200 
hp.  and  an  ultimate  capacity  of  112,- 
000  hp.  It  is  located  78  miles  from 
Winnipeg,  and  has  a  normal  fa.  I  of 
46  ft.  The  transmission  line  inciudes 
four  circuits  on  two  steel  tower  lines, 
all  aluminum  cable. 

Thursday's  program  included  the 
following  papers:  "Notes  on  the  Con- 
struction of  the  Moncton  Yards  and 
Engine  Facilities,"  by  S.  B.  Wass; 
"Automatic  Grain  Car  Unloaders  for 
the  Canadian  National  Railways  at 
Port  Arthur,"  by  Fred.  Newell;  "The 
F'uel  Values  of  the  Coals  of  Alberta," 
by  G.  R.  Pratt;  "Highways  in  Western 
Canada,"  by  M.  A.  Lyons;  "The  Chem- 
istry of  Portland  Cement  and  Its 
Disintegration  by  Alkaline  Ground 
Waters,"  by  Prof.  T.  Thorvaldson,  and 
"Twenty-eight  Thousand  Horsepower 
Turbines  for  Great  Falls  Development, 
Manitoba  Power  Company,"  by  Geo.  E. 
Bell.  In  connection  with  his  paper. 
Prof.  Thorvaldson  gave  an  outline  of 
the  work  of  the  institute's  committee 
investigating  the  disintegration  of  con- 
crete by  alkaline  waters. 

The  social  functions  included  a 
luncheon  on  Tuesday  as  guests  of  the 
Association  of  Professional  Engineers 
of  the  Province  of  Manitoba,  and  a 
dinner,  the  hosts  being  the  Manitoba 
branch  of  the  institute.  On  Wednes- 
day, the  Manitoba  Power  Co.  were 
hosts  at  a  luncheon,  and  the  City  of 
Winnipeg  Hydro-Electric  System  for 
dinner.     Again   on   Thursday  the   City 


of  Winnipeg  entertained  at  a  luncheon 
at  Assiniboine  Park,  and  in  the  evening 
a  banquet  was  held  at  the  Fort  Garry 
Hotel.  At  this  banquet  the  Hon.  W.  R. 
Clubb,  the  new  Minister  of  Public 
Works  of  the  province,  announced  that 
Manitoba  was  planning  a  highway  pro- 
gram that  would  place  the  province  in 
as  good  a  position  as  Ontario  or  Quebec. 


Urge  $75,000,000  Highway-Bond 
Issue  in  Tennessee 

Sponsored  by  the  Tennessee  Good 
Roads  Association,  a  movement  is  under 
way  for  the  authorization  of  a 
$75,000,000  bond  issue  to  complete  the 
state  highway  system  of  Tennessee. 
The  proposed  state  bond  issue  would  be 
issued  against  an  anticipated  capital- 
ized fund  of  $4,900,000,  to  be  raised 
by  combining  the  present  federal-aid 
and  state  money  with  all  of  the  motor- 
vehicle  taxes  and  by  an  additional  fund 
of  $800,000  to  be  realized  by  a  tax  of 
2c.  per  gallon  on  gasoline. 

According  to  Morgan  T.  Nailling, 
secretary  of  the  Good  Roads  Associa- 
tion, the  bonds  would  be  issued  serially 
at  the  rate  of  $10,000,000  per  year  for  a 
period  of  71  years,  the  roads  to  be  com- 
pleted during  this  period.  The  bonds 
would  be  retired  serially  at  the  end  of 
thirty  years  from  the  date  of  each 
issue. 


Engineering  Societies 


Calendar 


Annual  Meetings 


XKW  ENGLAND  WATER  WORKS 
ASSOCIATION,  Boston;  Annual 
Convention,  New  Bedford,  Mass., 
Sept.   12-15. 

AMERICAN  ASSOCIATION  OF  PORT 
AUTHORITIES  ;  Montreal,  Que.  : 
Annual  Convention,  Toronto,  Ont., 
Sept.    14-16. 

AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL IMPROVEMENTS.  St. 
Petersburg.  Fla. ;  Annual  Conven- 
tion,  Cleveland,   Ohio,   Oct.  2-6. 

AMERICAN  SOCIETY  OF  CIVIL 
E.NGINEERS,  New  York;  Fall 
Meeting,  San  Francisco.  Oct.  4-9. 

AMERICAN  PUBLIC  HEALTH  -AS- 
SOCIATION. New  Vork  ;  Annual 
Convention,   Cleveland,   Oct.    16-1 'J. 


The    Western    Society    of    Engineers 

opened  its  fall  schedule  of  meetings, 
Sept.  6,  with  a  paper  on  "Surveying 
with  Aircraft  Photographs"  by  Major 
James  W.  Bagley,  Corps  of  Engineers, 
McCook  Field,  Dayton,  O.  On  Sept.  11 
John  B.  Hittell,  engineer,  the  Asphalt 
Association,  Chicago,  spoke  on  "As- 
phalt, Its  Occurrence,  Production  and 
Use  in  Highway  Construction."  For 
Sept.  18  Albert  A.  Northrop,  Stone  & 
Webster,  Inc.,  Boston,  will  describe  the 
Caribou  hydro-electric  development  and 
Sept.  25  H.  J.  Burt  will  speak  on 
"Stadium  Design  as  Illustrated  by  the 
Grant  Park  (Chicago)  .Stadium."  On 
Oct.  2  Jacob  L.  Crane  will  present  a 
paper  on  "City  Plannin.g." 

The  Ft.  Worth  Chapter,  A.A.E.,  will 
hold  its  next  meeting  Oct.  6  at  the 
Chamber  of  Commerce  when  K.  Robey, 
engineer  for  Ft.  Worth  Improvement 
District  1  will  speak  on  water  conserva- 
tion and  flood  control. 


The  Engineers'  Club  of  Kansas  City 

held  its  first  fall  meeting  Sept.  8,  at 
the  University  Club.  Its  principal 
speaker  was  E.  M.  Johnston,  the  district 
manager  of  the  American  Rolling  Mill.s 
Co.,  Middletown,  Ohio,  who  talked  upon 
the  manufacture  of  ingot  iron  and 
special  steel  sheets,  the  talk  beinc; 
illustrated  by  motion  pictures. 

The  Society  of  Industrial  Engineers 
will  hold  its  annual  convention  and  ex- 
hibition at  the  McAlpin  Hotel,  New 
York  City,  Oct.  18  to  20,  inclusive. 

The  Roadmasters  Association  an- 
nounces that  because  of  the  railroad 
strike  it  has  changed  the  date  of  its 
meeting  at  Cleveland  from  Sept.  14-21 
to  Nov.  21-23. 


Personal  Notes 


E.  J.  Richmond,  of  Waterbury, 
Conn.,  has  associated  with  D  w  I  G  H  T 
E.  Smith,  engineer.  New  Haven, 
Conn.,  and  the  firm  name  hereafter  will 
be  Smith  &  Richmond. 

L.  J.  Reese,  county  engineer  of 
Dickinson  County,  Kan.,  has  resigned 
and  has  accepted  a  position  with  a 
bridge-construction  contracting  firm 
engaged  for  the  most  part  in  building 
federal-aid  bridges  in  Illinois. 

J.  BuRDETTE  Brown,  who  for 
the  past  several  years  had  been  con- 
nected with  the  state  Department  of 
Engineering  on  irrigation  work,  has  re- 
signed that  position  to  join  the  exten- 
sion department  of  the  University  of 
California  at  Berkeley. 

M  A  J.  James  C.  Long,  until  re- 
cently connected  with  the  Tarrant 
County  Highway  Dept.,  Ft.  Worth, 
Tex.,  reporting  to  R.  V.  Glenn,  has  re* 
entered  the  local  office  of  U.  S.  Bureau 
of  Public  Roads.  His  permanent  station 
will  be  at  Baton  Rouge,  La.  Formerly 
he  was  located  at  Albuquerque,  N.   M. 

C.  H.  T  E  A  s  D  A  L  E  has  been  ap- 
pointed county  surveyor  for  Johnson 
County  at  Cleburne,  Tex.  Formerly  he 
was  assistant  engineer  in  the  Johnson 
County  Highway  Dept. 

Dr.  J.  W.  Beede  has  resigned  as 
geologist  for  the  Bureau  of  Economic 
Geology  and  Technology,  University  of 
Texas,  at  Austin,  to  become  geologist 
for  the  Empire  Gas  &  Fuel  Co.,  Bart- 
Icttsville,  Okla. 

J.  E.  McAnnally  of  Austin, 
Tex.,  has  been  appointed  assistant  U.  S. 
irrigation  engineer  for  work  in  the 
lower  Rio  Grande  valley  to  succeed 
P.  H.  Clements,  resigned.  He  will 
report  to  U.  S.  irrigation  engineer 
R.  G.   Hemphill. 

M.  P.  Tucker,  former  service  di- 
rector for  the  City  of  Akron,  Ohio,  on 
Sept.  1  was  sworn  in  as  city  manager. 
He  succeeds  H.  C.  Campbell,  who 
resigned  to  accept  a  position  with  the 
Firestone  Tire  and  Rubber  Co.  W.  F. 
Peters,  former  assistant  director  of 
the  state  highway  department,  takes 
Mr.  Tucker's  place  as  service  director. 

R.  C.  Bailey  has  recently  resigned 
his  position  as  business  manager  of  the 
American  Association  of  Engineei's  and 
is  now  with  the  Federal  Electric  Co.  as 
sales  engineer  of  multiphase  and  re- 
newable fuses  in  the  Philadelphia  dis- 
trict. 
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G.  H.  Z  A  H  N  E  R,  of  Spokane,  Wash., 
until  lately  at  Orient,  Wash.,  has 
entered  the  employ  of  the  Delivuk- 
Orrino  Engineering  and  Construction 
Co.,  Spokane,  as  engineer  and  esti- 
mator. 

Sumner  D.  Bacon  engineer  with 
Ft.  Worth  &  Denver  is  now  engaged  in 
building  the  Wichita  Valley  extension 
to  Waureka,  Okla. 

Noel  Ogilvie,  director  of  the 
Geodetic  Survey  of  Canada,  has  left  for 
British  Columbia  to  visit  the  engineers 
now  engaged  in  extending  an  unusually 
long  arc  of  triangulation  along  the  Brit- 
ish Columbia  coast.  This  work  is  being 
carried  on  in  conjunction  with  the 
United  States  Coast  and  Geodetic 
Survey. 

W.  J.  K.  S  K  I  L  L I  C  0  R  N,  chief  tariff 
officer  of  the  South  African  government, 
is  traveling  through  Canada  for  the 
purpose  of  obtaining  first-hand  infor- 
mation as  to  the  system  under  which 
grain  elevators  are  operated  in  con- 
junction with  the  railways  and  steam- 
ship lines. 

R.  L.  BuRWELL,  formerly  a  speci- 
fication aid  in  the  United  States  Naval 
Experimental  and  Research  Labora- 
tory, is  now  manager  of  the  statistical 
department  of  J.  A.  W.  Iglehart  & 
Co.,  investment  bankers  of  Annapolis, 
Md. 

Jamison  V  a  w  t  e  r,  formerly  as- 
sistant professor  of  mechanics  at  the 
University  of  Kansas,  has  been  ap- 
pointed assistant  professor  of  civil  en- 
gineering at  the  University  of  Illinois. 
Prof.  Vawter  has  had  several  years 
general  railroad  engineering  experience 
and  was  a  captain  in  the  Engineer 
Corps,  U.  S.  Army,  in  France. 

A.  E.  C  o  w  E  L  L  recently  resigned 
the  office  of  county  surveyor  of  Merced 
County,  Calif.,  to  give  his  entire  time 
to  the  engineering  and  architectural 
firm  of  Mayo,  Cowell  and  Bissell  of 
Merced  and  Stockton,  Calif.  The  firm 
now  occupies  new  offices  in  the  Bank 
of  Italy  Building,  Merced. 

Ivan  Vallec,  chief  engineer  of 
the  Quebec  Department  of  Public 
Works,  has  been  appointed  consulting 
engineer  for  the  provincial  government 
of  Quebec. 

Christopher  Harrison, 
present  mayor  of  Everett,  Mass.,  is  to 
assume  the  post  of  superintendent  of 
public  works  and  town  manager  of  Lex- 
ington, Mass.,  on  Oft.  L  Before  becom- 
ing mayor  of  Everett  Mr.  Harrison  was 
its  city  engineer.  He  was  chosen  from 
among  75  applicants. 

Harrison  F.  Gonnerman 
has  joined  the  staff  of  the  Structural 
Materials  Research  Laboratory,  Lewis 
Institute,  Chicago.  Mr.  Gonnerman 
graduated  from  the  Engineering  Col- 
lege of  the  University  of  Illinois  in 
1908;  from  1908  to  1914  he  was  assist- 
ant and  instructor  in  the  College  of 
Engineering,  University  of  Illinois; 
1914  to  1920,  research  associate  in  the 
Illinois  Engineering  Experiment  Sta- 
tion on  experimental  studies  of  con- 
crete and  reinforced  concrete  under  the 
direction  of  Prof.  A.  N.  Talbot.  During 
the  past  two  years  he  has  been  in  busi- 
ness in  Los  Angeles. 


Obituary 


James  G.  C  h  a  l  f  a  n  t,  for  the 
past  15  years  county  engineer  of  Alle- 
gheny County,  Pa.,  died  at  his  home  in 
Wilkinsburg,  Pa.,  Aug.  26,  aged  53 
years.  Mr.  Chalfant  had  been  a  resi- 
dent of  Pittsburgh  for  30  years,  and 
had  been  prominently  identified  with 
many  of  the  larger  municipal  projects, 
such  as  the  bridge  over  the  Allegheny 
river  at  Hulton  station,  the  Sewickley 
bridge  over  the  Ohio  River,  and  the 
Monongahela  river  at  Monongahela 
City.  Besides  being  a  member  of  the 
Engineers'  Society  of  Western  Penn- 
sylvania, he  was  a  member  of  the 
American  Association  of  Engineers, 
and  Pittsburgh  Chamber  of  Commerce. 

R.  W.  Powell,  civil  engineer  of 
Toronto,  recently  was  found  dead  from 
a  gunshot  wound  at  Milltown,  Bay 
D'Espoir,  Newfoundland.  Mr.  Powell 
came  to  Newfoundland  about  a  month 
ago  in  charge  of  a  survey  party  in  con- 
nection with  a  project  for  timber  and 
water  development  at  Bay  D'Espoir.  A 
rifle  was  found  near  the  body  and  an 
investigation  has  been  ordered. 

Thomas  B.  Bryson,  vice-presi- 
dent of  the  Holbrook,  Cabot  &  Rollins 
Corp.,  died  at  his  home  in  New  York 
on  Sept.  5,  after  a  brief  illness.  A 
more  extended  account  of  his  work 
will  appear  in  an  early  issue. 


;  From  the  Manufacturer's  ! 

-— -    Point  of  View    ----! 

• 

Construction  Material  Deliveries 
Curtailed  by  Car  Shortage 

Contractors,  equipment  manufactur- 
ers, and  producers  of  construction  ma- 
terials are  all  feeling  the  combined 
effect  of  the  railroad  and  coal  strikes. 
Due  to  the  shortage  of  cars,  deliveries 
of  cement  and  aggregate  have  neces- 
sarily been  curtailed,  with  the  result 
that  a  portion,  at  least,  of  the  work 
planned  for  this  season  has  been  held 
up.  This  condition,  according  to  the 
views  e.xpressed  by  L.  R.  Burch,  assist- 
ant to  the  president.  Atlas  Portland 
Cement  Co.,  in  an  interview  with 
Engineering  News-Record's  represent- 
ative, has  been  more  pronounced  in  the 
South  and  West  than  in  the  East.  In 
the  roadbuilding  and  general  construc- 
tion field  it  seems  likely  that  a  sizable 
volume  of  work  scheduled  for  1922  will 
have  to  go  over  until  next  year. 

Contractors,  of  course,  have  been 
among  the  first  to  suffer  from  the 
reduced  deliveries  of  materials,  and  the 
uncertainties  attending  their  programs 
have  been  passed  on  to  manufacturers 
of  equipment  who  have  been  deprived  of 
the  volume  of  business  in  new  plant 
which  would  have  been  theirs  if  outside 
influences  had  not  been  operating  to 
reduce  progress.  One  large  manufac- 
turer of  construction  plant  in  the  Mid- 
dle West  estimates  that  orders  totaling 
$110,000,  definitely  in  prospect  before 
the  strikes  started,  have  been  lost  or, 
at  least,  postponed.  This  particular 
manufacturer  is  a  large  producer  of 
concrete  and  roadmaking  machinery,  so 
that  in  his  business,  as  in  that  of  prac- 
tically all  other  construction  plant  man- 


ufacturers,   the    regular    delivery    of 
cement  and  aggregate  is  vital. 

The  Atlas  Portland  Cement  Co.,  one 
of  the  country's  largest  cement  pro- 
ducers, with  groups  of  plants  located 
at  Hudson,  N.  Y.,  Northampton,  Pa., 
Leeds,  Ala.,  and  Hannibal,  Mo.,  has  been 
unable  to  secure  enough  cars  to  handle 
its  output.  In  the  East,  according  to 
Mr.  Burch,  comparatively  little  trouble 
has  been  experienced  in  getting  cars, 
but  in  the  southern  and  western  dis- 
tricts during  the  past  two  months  only 
from  one-half  to  two-thirds  of  the  nec- 
essary number  of  cars  could  be  se  ured. 
While  this  situation  is  attributable 
largely  to  the  railroad  shopmen's  strike, 
the  fact  that  crop  movements  have 
made  a  demand  upon  railway  equipment 
also  must  be  taken  into  consideration. 
On  the  whole,  Mr.  Burch  believes,  the 
railways  have  done  everything  that 
could  be  e-xpected  to  meet  the  situation. 

Open-Top  Cars  No  Help 

Box  cars  are  the  only  satisfactory 
means  of  shipping  cement.  It  is  true 
that  in  1920  the  Atlas  Co.  made  a  num- 
ber of  shipments  in  open  cars,  and  as 
a  result  of  this  experience  this  method 
will  not  be  resorted  to  again  except  in 
case  of  extreme  necessity.  The  cement 
producer,  Mr.  Burch  pointed  out,  is  in 
much  the  same  position  as  the  coal 
operator  in  that  he  must  meet  a  widely 
fluctuating  seasonal  demand  for  his 
product.  Last  December,  for  example, 
the  Atlas  shipments  totaled  400,000  bbl., 
while  in  August  1,400,000  bbl.  were 
delivered;  the  latter  quantity,  however, 
was  considerably  short  of  wht  t  the  com- 
pany considered  it  should  have  been. 
Normally,  the  heaviest  cement  ship- 
ments occur  in  the  fall,  so  that  a  con- 
tinuation of  the  car  shortage  will  be  a 
serious  factor  in  maintaining  construc- 
tion schedules.  For  this  year,  at  least, 
Mr.  Burch  sees  no  prospect  of  improve- 
ment in  the  car  supply.  However,  he 
emphasized  the  fact  that  construction 
work  not  done  this  season  will  merely 
be  delayed — not  abandoned — and  by 
ca.  rying  it  over  into  1923,  together 
with  operations  already  planned  for 
next  year,  a  tremendous  total  of  work, 
calling  for  material  and  equipment  in 
large  volume,  is  in  prospect.  Motor 
trucks,  in  Mr.  Burch's  opinion,  offer  no 
real  solution  to  the  cement  delivery 
problem  as  a  whole. 

Since  the  coal  strike  started  April  1, 
cement  manufacturers  have  had  diffi- 
culty in  securing  sufficient  quantities  of 
suitable  coal  except  at  prices  consider- 
ably above  the  normal  market,  and  none 
of  the  cement  companies  has  found  it 
possible  to  operate  without  interruption. 
About  200  lb.  of  bituminous  coal  are 
required  for  the  manufacture  of  one 
barrel  of  cement.  A  dollar  a  ton  added 
to  the  price  of  coal,  according  to  Mr. 
Burch,  means  a  ten-cent  per  barrel  in- 
crease in  the  manufacturing  cost,  and 
since  the  beginning  of  the  strike  the 
price  of  coal  has  been  from  $4  to  ?6  per 
ton  above  the  normal  previous  cost. 
Due  to  the  combined  effect  of  car  short- 
age and  coal  shortage  the  cement  com- 
panies have  been  unable  to  carry  out 
their  plans  for  this  season's  production 
or  to  deliver  promptly  what  cement  they 
have  been  able  to  manufacture.  In 
spite  of  these  difficulties.  Mr.  Burch 
said,  the  Atlas  Co.  has  been  able  to 
keep  practically  every  job  served  by  its 
product  running. 
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Business  Notes 


After  May  15  the  New  York  office  of 
John  R.  Proctor,  Inc.,  con- 
structing engineers,  is  to  be  consoli- 
dated with  the  main  office  at  Bayonne, 
N.J. 

Allen  Ashley,  for  10  years  as- 
sociated with  the  domestic  sales  depart- 
ment of  the  Westinghouse  Electric  & 
Manufacturing  Co.  and  for  4  years  with 
the  foreign  sales  department  of  th3 
Allied  Machinery  Co.  of  America,  has 
established  a  clearing  house  to  handle 
surplus  machinery  and  supplies  at  152 
West  42nd  St.,  New  York  City.  In 
addition  to  his  service  in  the  sale  and 
purchase  of  surplus  machinery,  Mr. 
Ashley  announces  facilities  for  the 
storage  of  equipment  in  a  New  York 
warehouse  where  it  can  be  shown  to 
foreign  and  domestic  buyers. 

The  TraylorEngineering 
&  Manufacturing  Co.,  Allen- 
town,  Pa.,  has  removed  its  northwest- 
em  district  office  from  the  Mohawk 
Building,  Spokane,  Wash.,  to  the 
Alaska  Building,  Seattle.  It  is  believed 
the  best  interests  of  the  company  will 
be  served  by  the  change  inasmuch  as 
the  district  office  will  then  be  nearer 
to  the  mining  interests  of  the  extreme 
northwestern  United  States,  British 
Columbia  and  Alaska. 

The  Lower  St.  Lawrence 
Power  Co.  has  been  organized  to  de- 
velop electrical  energy  from  the  Grand 
Metis  Falls  on  the  Metis  River,  Que., 
and  provide  light  and  power  for  some 
sixteen  municipalities  extending  from 
Rimouski  to  Matane.  The  initial  de- 
velopment will  be  3  000  hp.  from  a  head 
of  120  ft.  Work  will  be  commenced  im- 
mediately and  it  is  expected  that  the  de- 
velopment will  be  completed  before  the 
end  of  the  year. 

Equipment  and 
Materials 

Special  Refuse  Collection  Bodies 
on  New  York's  128  New  Trucks 

Power  dumping  bodies  of  6  cu.yd.  ca- 
pacity, developed  especially  for  refuse 
collection  under  conditions  existing  in 
^.ew  York,  will  be  used  on  all  but  eight 
of  the  128  five-ton  motor  trucks  which 
have  just  been  purchased  by  the  City 
of  New  York  from  the  White  Co., 
Cleveland,  following  a  previous  order 
for  212  trucks  of  the  same  make. 
These  are  claimed  to  be  the  two  largest 
orders  for  motor  trucks  every  placed  by 
a  municipality  and  give  New  York  the 
largest  fleet  of  standardized  heavy-dut  i 
trucks.  Specifications  required  bidders 
to  produce  verified  records  showing  at 
least  100  heavy-duty  trucks  which  hav^? 
covered  more  than  75,000  miles.  This 
requirement  was  met  by  the  White  Co., 
which  qualified  in  this  respect  two 
years  ago. 

One  hundred  and  twenty  of  the  new 
trucks  will  be  equipped  with  powfr 
dumping  bodies  and  used  for  all  phases 
of  street  cleaning  work,  including  the 
removal  of  ashes,  garbage  and  snow. 
Six  trucks  will  be  provided  with  winches 
and  two  will  be  equipped  with  apparatus 
for  handling  wrecks.  To  protect  the 
city  against  the  blocking  of  thorough- 


fares by  heavy  snowfalls,  such  as 
happened  two  years  ago  when  New 
York  traffic  was  paralyzed  for  days, 
provision  is  made  for  attaching  snow 
plows  to  the  fronts  of  the  trucks. 


Locking  Manhole  Device 

To  prevent  accidents  caused  by  tip- 
ping manhole  covers,  and  resulting 
damage  suits  against  municipalities,  a 
frame    and    cover   with    an    automatic 


Liifincr 
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locking  device,  illustrated  herewith, 
have  been  developed  by  the  Chalmers 
Pump  &  Manufacturing  Co.,  Lima, 
Ohio.  The  locking  is  automatic  when 
the  cover  is  placed  in  the  frame.  To 
unlock,  two  keys,  C,  are  inserted 
through  slots  in  the  cover,  given  a 
quarter  turn  to  engage  levers,  B,  which 
release  the  latches.  A,  during  the 
process  of  lifting  the  cover.  The  lock- 
ing mechanism  is  so  designed  that  the 
parts  never  become  disengaged  without 
the  use  of  the   lifting  keys. 


Two  New  Models  of  Trailer  Have 

Roller  Bearing  Hubs 

Two  models  of  trailers  for  contrac- 
tor's use,  one  with  a  flat  platform 
body  and  the  other  with  a  bottom-dump 
body,  are  announced  by  the  Easton  Car 
&  Construction  Co.,  Easton,  Penn.    The 


bottom-dump  type  illustrated  herewith 
is  of  all-metal  construction  and  has  a 
capacity  of  40  cu.ft.,  although  other 
sizes  are  built.  The  platform  type  is 
designed  for  loads  of  2  or  3  tons.  Both 
models  are  equipped  with  30-in.  wheels 
with  wire  steel  tires  and  roller-bearinT 
hubs.  The  trailers  are  fitted  with  coup- 
lings to  permit  of  operation  singly  or 
in  trains.  The  wheels  cut  under  th^ 
body  making  possible  a  very  short 
turning  radius. 


Portable  Power  Drag  Scraper 

To  meet  the  requirements  of  the 
man  who  is  handling  material  in  a 
small  way,  especially  the  county  road 
commissioner  or  contractor  who  wishes 
to  utilize  a  local  sand  and  gravel  de- 
posit, a  new  type  of  portable  power 
drag  scraper  outfit  has  been  placed  on 


the  market  by  Sauerman  Bros.,  Chi- 
cago. 

The  new  outfits  are  equipped  with 
Crescent  type  power  scrapers,  designed 
especially  for  use  with  a  light  power 
unit  as  they  are  easy  to  pull  and  travel 
straight.  The  double-drum  hoist  is  fur- 
nished with  gasoline  engine,  direct- 
connected,  or  is  arranged  for  belt  drive 
from  a  tractor  or  other  motive  power. 
The  truck  frame  is  of  heavy  steel- 
channel  construction  mounted  on  broad- 
tiead,  grooved  steel  wheels  with  steel 
axles. 

One  man  handles  the  entire  opera- 
tion through  two  levers  placed  side  by 
side,  loading  and  dumping  being  ac- 
complished automatically.  The  front 
drum  of  the  hoist  operates  the  load 
cable  which  leads  through  a  sheave 
from  the  drum  to  the  bridle  chains  on 
the  front  of  the  scraper.  The  pull-back 
cable  leads  from  the  rear  drum  through 


another  sheave  out  to  a  guide  block  at 
the  far  end  of  the  excavation,  and  then 
is  attached  to  the  rear  bridle  chains  of 
the  scraper. 

The  entire  outfit,  it  is  claimed,  can  be 
made  ready  to  operate  in  less  than  an 
hour  after  arriving  at  a  new  location. 


Out-of-the-Ordinary 
Trade  Publications 

Gypsum  Plaster  — •  The  United 
States  Gypsum  Co.,  Chicago,  in  a  32-p. 
pocket-size  booklet,  just  published,  ex- 
plains how  to  get  the  best  results  from 
the  use  of  gypsum  plaster.  The  text 
describes  the  action  of  all  gypsum 
plasters,  explains  how  plaster  troubles 
may  be  prevented,  and  suggests  ways 
of  discovering  causes  of  troubles  and 
remedies.  A  valuable  feature  of  the 
booklet  is  a  tabulated  list  of  troubles 
and  how  to  prevent  them.  The  hints  in 
the  tabulation  are  further  elaborated 
in  the  text  pages.  The  booklet  is  a 
useful,  practical  guide  on  improving 
the  character  of  all  types  of  work  in 
which  gypsum  plaster  is  employed. 

Roofing  Materials  —  Gardiner  & 
Lewis,  Inc.,  New  York  and  Chicago, 
have  issued  a  16-page  booklet  on  Kar- 
nak  roofing  materials,  with  particular 
reference  to  tbe  properties  of  fluxed 
asphalts,  lake  asphalts,  and  unfluxed 
asphalts  refined  from  asphaltic  petro- 
leum. Physical  properties  desired  in  a 
satisfactory  roofing  material  are  sum- 
marized and  there  is  included  a  reprint 
of  the  American  Concrete  Institute's 
Committee  Report  on  Reinforced  Con- 
crete Highway  Bridges  and  Culverts, 
dealing  with  standard  tests  for  bitu- 
minous materials.  Notes  are  also  given 
regarding  the  selection  of  the  proper 
type  of  membrane  for  waterproofing 
purposes. 


458 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  11 


Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Production  and  Materials  Stocks  in  Nine  Cities 

Car  Rather  Than  Coal  Shortage  Retards  Mill  Shipments — 
steel  Output  Down  10  Per  Cent — Lumber  at  Normal 


Steel — August  output  of  steel  ingots 
totaled  2,214,.582   tons,  a  drop  of  over 

10  per  cent  from  the  preceding  month. 
Production  was  the  lowest  since  Feb- 
I'uary,  when  the  output  was  1,745,022 
tons.  Compared  with  the  May  total  of 
2,711,141  tons,  the  highest  for  the  year, 
August  shows  a  falling  off  of  over 
18  per  cent.  The  total  for  the  eight 
months  just  past,  stands  at  18,201,072 
tons  as  against  16,826,946  tons  for  the 
whole  of  i921.  August  operations  pro- 
ceeded at  an  average  rate  of  about 
66  per  cent  of  capacity. 

Lumber — An  average  of  381  mills 
reporting  weekly  to  the  National  Lum- 
ber Manufacturers'  Association,  for  the 
four  weeks  ending  Aug.  26,  show 
!)39,029,583  ft.  cut,  834,793,508  ft. 
sliipped  and  orders  for  887,059,993  ft. 
li.m.      This    represents    an    increase    of 

11  per  cent  in   production,  3   per  cent 


pipe,  road  oils,  asphalt  and  hollow  tile. 
Dealers'  stocks  of  reinforcing  bars, 
manila  rope  and  galvanized  steel  sheets 
in  good  condition;  fair  supplies  of  track 
materials,  metal  lath,  triangle  mesh, 
steel  shapes,  blue  annealed  and  black 
steel  sheets  and  wire  nails.  Stocks  of 
steel  rivets  and  cut  nails  low.  Large 
stocks  of  lime  at  warehouses  and  nearby 
kilns.  Railroad  ties  purchased  on  order 
only.  Cast  iron  pipe  shipped  from  the 
East. 

Denver — Local  lumber  stocks  ample 
for  current  needs  but  mill  shipments 
hampered  by  car  shortage.  About  ten 
cars  of  asphalt  on  sidings  and  2,000,000 
brick  on  hand  in  local  plants. 

Minneapolis — Lumber  stocks  about 
normal  for  this  season,  with  light  de- 
mand. Brisk  buying,  at  outbreak  of 
the  rail  strike,  has  begun  to  subside. 
Brick  and  cement  shortage  has  lowered 


men  brick;  large  supplies  of  asphalt. 
Two  carloads  of  structural  steel  on  sid- 
ings; twenty  cars  of  cement  and  thirty 
cars  of  lime.  Deliveries  on  sewer  pipe 
in  24  to  .'56  hr. ;  hollow  tile,  five  to  six 
days.  Some  difficulty  being  encountered 
in  making  deliveries  on  account  of  car 
shortage. 

Philadelphia — Sewer  pipe  stocks  en- 
tirely used  up  in  face  of  greater  demand 
than  at  any  time  this  year.  Cement 
stocks  depleted;  deliveries  about  one- 
half  of  normal.  Lime  demand  far  in 
excess  of  supply.  Brick  shortage  con- 
tinues. Growing  scarcity  of  all  grades 
of  lumber  in  dealers'  yards.  Plenty  of 
explosives  and   manila   rope. 

Montreal — Ample  supplies  of  all  con- 
struction materials.  Especially  large 
retail  stocks  of  lumber.  Deliveries, 
however,  on  common  brick  take  three 
days;  hollow  tile  two  days. 

New  York — Plenty  of  sewer  pipe  in 
sizes  above  6  in.  Ample  stocks  of  com- 
mon lime.  Brick  shortage  alleviated  by 
slight  falling  off  in  demand.  No  short- 
age of  structural  steel  in  dealers'  ware- 
houses. 


COXDITIOX.S  OF  M.\TERI.\LS  .STOCKS  IX  IMPOUT.iiNT  CENTERS 

Stocks  on  hand  in  approximate  figures,  example:  (cement.  Denver,  1 0.000  bbl  ) :  time  required  for  delivery  of  carload  lots  to  city  job.  example:     (sewer  piiw. 
.\tlaitta  24  @>  36  hr.);  and  stocks  on  hand  in  general  terms,  example:  (common  brick,  Philadelphia,  shortage.) 

San  Francisco            Denver              Minneapolis        Detioit            New  Cleans       Atlanta                Philadelphia     Montrcjil  New  York 

Sewcrpipc Plenty                  Dcl.24hr.            Sufficient             .Stocks  low           Del.  in                  Entirelyused      .\raple  Plenty   in   sixes 

local  plant.                                                                                                 24  (qi  36  hr.          up  above  6-iu. 

ficmcnt Largestocks        lO.OOObbl.           Stocks  low           Scarcity               Enough                20car8                  Depleted             Plenty  No   shortage. 

Mills  closed, 

l.inir                            Big  reserve          Plenty                                     .          Plenty                   ...                        30  cars                 Demand              Enough  Plenty  of  com- 

aoeaa  ot  mon. 
supply. 
Connnon  brick. . ..     Well  supplied      2.000,000            Yardsstrippcd    Moderate            Noshortage        Plenty                  Shortage              Sufficient;  Shortage  slight- 
supply                                                                                                 del.  3tlays.  ly  relieved. 

Hollow  tile Plenty                  Sufficient             Scarcity               Stocks  up  to         Del  5  <<^  6            Enough;del.  Shipped       by 

normal.                                             days.                                                 2da>'S.  water. 

Lumber Heavily                Dealers               Normal                Moderate            Ample;                 Plenty                  Stoekslow           Largeretail  Mill  del.  slow. 

stocked.  stocks  ample.  retail  stocks.       mill  ship-  at  present.  stocks. 

ments  delayed 

.\splialt Unlimited            lOcars                                              Sufficient  to                                     Large  supplies    Hec  vy  reserves  Refineries     well 

supplies.                                                                   meet  demand  stocked. 
Structural  steel . .       Fair                     2  cars.                  Warehouse  Enough  in  ware- 
stocks,  good.  houses. 


in  shipments  and  15  per  cent  in  orders 
over  the  four  weeks  of  July.  Latest 
reports  show  production  normal;  orders 
8  per  cent  and  shipments  12  per  cent, 
below  normal. 

Cement — Output  during  .July  totaled 
11,557,000  bbl.,  as  against  11,245,000  for 
June,  an  increase  of  312,000  bbl.,  accord- 
ing to  the  Geological  Survey.  Ship- 
ments increased  380,000  leaving  a  re- 
serve of  8,424,000  bbl.  on  Aug.  1,  1922, 
a  decrease  of  2,294,000  bbl.  from  the 
preceding  month. 

Brick — Latest  information  as  of  Aug. 
1,  received  from  ninety-four  firms  re- 
porting to  the  Common  Brick  Manu- 
facturers' Association  of  America,  show 
slightly  less  than  112,000,000  brick 
burned  as  against  106,475,000  produced 
Ihe  month  before  by  ninety-five  manu- 
'acturers.  Of  the  ten  plants  closed 
t'own,  four  lacked  fuel.  In  addition,  five 
more  plants  reported  that  they  must 
close  shortly  for  the  same  reason.  One 
ulant  among  those  shut  down  could 
make  no  more  shipments  because  of  car 
shortage.  While  coal  is  being  mined  in 
many  districts,  transportation  to  the 
brickyards  is  far  from  satisfactory. 

San  Francisco — Large  stocks  of  ce- 
ment, brick  and  lumber;  plenty  of  sewer 


demand  for  lumber.  Brick,  tile  and 
cement  stocks  reported  low;  yards  and 
warehouses  about  stripped  and  orders 
are  filled  direct  from  cars.  Dealers 
report  that  if  buying  were  to  stop 
abruptly,  it  would  take  from  four  to 
six  weeks  to  fill  orders  already  booked. 

Detroit — Moderate  supplies  of  sewer 
pipe  in  yards;  demand  somewhat 
smaller  than  earlier  in  the  season. 
Scarcity  of  cement.  Majority  of  Mich- 
igan mills  closed  down  because  of  lack 
of  fuel.  Contractors  refusing  to  bid 
on  some  jobs  because  of  uncertainty  of 
cement  supply  and  high  prices  of  avail- 
able quantities.  Lime  supply  not  seri- 
ously affected  by  car  shortage.  No  de- 
lays in  brick  deliveries  from  yards,  but 
hollow  tile  requires  several  days.  Mod- 
erate retail  stocks  of  lumber  and  suffi- 
cient asphalt  to   meet   demands. 

New  Orleans — Ample  dealers'  stocks 
of  pine  lumber;  but  mills  refusing 
orders  on  account  of  car  shortage.  Open 
cars,  commonly  used  for  transporting 
lumber,  ordered  to  mines  to  relieve  coal 
shortage.  Shortage  of  crushed  stone, 
asphalt  and  36  in.  sewer  pipe.  Small 
stocks  of  gelatin  dynamite;  no  black 
I)owder. 

.\tlanta — Plenty  of  lumber  and  com- 


How  New  Tariff  Law  Will  Affect 
Building  Materials 

(Wrishingtnn  Coriespondcncc ) 

The  new  tariff  law  will  provide  heavy 
increases  on  structural  steel  over  the 
existing  duties  if  Congress  accepts  the 
conference  report  which  was  submitted 
to  the  House  Sept.  12,  as  it  probably 
will  do.  The  Senate  rates  on  buildin<.r 
materials  generally  were  accepted  by 
the  conferees. 

Structural  iron  and  steel,  unassem- 
bled, carries  a  duty  of  Ic.  per  lb.,  and 
if  machined,  drilled  or  otherwise  ad- 
vanced beyond  hammering,  rolling  or 
casting,  the  duty  is  20  per  cent;  while 
sashes,  frames  and  building  forms  bear 
a  duty  of  25  per  cent.  The  rate  under 
the  existing  law  is  10  per  cent  on  all 
these. 

Shingles  remain  on  the  free  list, 
where  they  were  placed  by  the  Senate. 
House  conferees  made  a  vigorous  con- 
test for  a  25c.  duty  but  finally  receded. 

Building  stone  bears  a  duty  of  .50 
per  cent  if  hewn  or  dressed  and  a  rate 
of  15c.  per  cu.ft.  if  not  dressed  or 
hewn. 

Common  brick  and  cement  remain  on 
the  free  list. 
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Street  Paving  Cheaper 
In  Dayton,  Ohio 

Fiffures  Given  On  Macadam,  Concrete, 

Asphalt,  Brick,  Wood  Blocks,  Durax 

and  Other  Materials 

By  Ivan  E.  Houk 

City  Knginecr,  Dayton,  Ohio 

STREETS  are  being  paved  in  Dayton 
this  year  at  costs  considerably  lower 
than  last  year  or  than  at  any  time  since 
before  the  war.  Asphalt  pavements 
with  3-in.  of  asphalt  are  being  laid  for 
?3.14  per  sq.yd.  as  against  53.99  last 
year,  brick  pavements  at  $3.37  as 
against  $4.01  and  reinforced  concrete, 
8  in.  thick  in  the  center  of  the  street 
and  5  in.  at  the  gutters,  for  $2.24  as 
against  $2.40.  Concrete  alley  pave- 
r.:ents  are  being  laid  at  a  cost  of  from 
$2.09  to  $2.50  per  sq.yd.  as  against 
$2.24  to  $3.73  last  year.  These  prices 
include  grading  but  do  not  include  curb 
or  combined  cement  curb  and  gutter. 
However,  in  no  instance  in  the  street 
paving  work  did  the  grading  amount  to 
much  more  than  removing  enough  ma- 
terial to  make  room  for  the  pavement, 
but  some  of  the  prices  for  alley  pave- 
ments are  high  due  to  unusual  amounts 
of  grading. 

Concrete  streets  and  alleys  in  Day- 
ton are  reinforced  with  a  wire  mesh 
reinforcing  having  a  weight  of  not  less 
than  2i>  lb.  per  100  sq.ft.  Alleys  have 
a  uniform  thickness  of  6  in  ,  the  sub- 
grade  being  shaped  to  correspond  with 
the  surface  of  the  pavement,  that  is, 
with  the  center  4  in.  lower  than  the 
edges  so  that  the  water  will  drain  down 
the  center.  Other  types  of  street  pave- 
ments, such  as  brick,  wood  block,  durax 
and  asphalt,  are  laid  on  a  6-in.  con- 
crete base  covered  with  a  suitable 
cushion.  Wood  block  is  always  laid  on 
a  6-in.  concrete  base  covered  with  a 
1:4  mortar  cushion,  i  in.  thick.  The 
other  types  of  permanent  pavements 
are  laid  on  a  1-in.  cushion  of  either 
sand  or  mortar.     A  soft  filler  is  used 


to  10  in.  and  must  be  3S  in.  deep  and 
from  3  to  4  in.  wide.  Two  kinds  of  oil 
are  specified  for  the  wood  block,  oil 
"A",  a  distillate  obtained  wholly  from 
C'>al  tar  and  oil  "B",  a  more  volati'e 
oil  produced  from  coal  gas  or  coke  oven 
tar. 

The  aecompanying  table  gives  the 
low  prices  bid  on  the  street  pavements 
completed  in  Dayton  since  Jan.  1  of 
this  year  or  now  under  contract.  Con- 
tracts hEve  been  let  to  the  low  bidders 
so  far.  The  prices  given  for  wood 
block  pavements  are  for  oil  "A". 
Prices  for  oil  "B"  were  about  20c.  per 
square  yard  lower.  Bids  for  brick  pave- 
ments en  a  mortar  cushion  were  gen- 
erally from  5  to  20c.  per  square  yard 
higher_  f.ian  for  a  sand  cushion.  Bids 
on  oil'  asphalt  were  about  20c.  per 
square  yird  lower  than  on  lake  asphalt. 
The  streets  included  in  the  table  in- 
volve a  total  of  about  65,700  sq.yd. 
The  •  total  cost  of  the  work,  including 
storm  rewers,  manholes,  catch  basins, 
curb  and  gutter  and  other  incidentals, 
will  he  about  $325,000.  Alleys  paved 
thus  far  this  year,  or  now  under  con- 
tract, invclve  a  total  of  14,555  sq.yd. 
and  a  cost  of  approximately  $37,700. 

Prices  for  combined  cement  curb  and 
gutter  are  running  about  70c.  per  lineal 
foot  for  the  straight  sections  and  ab^ut 
90c.  for  the  circular,  while  prices  for 
curb  alone  are  about  10c.  per  running 
foot  lower.  Straight  granite  curb  is 
costing  $1.75  per  lineal  foot,  and  cir- 
cular granite,  $2.50,  although  some- 
what lower  prices  were  bid  by  con- 
tractors who  were  not  low  on  the  main 
items.  The  prices  for  cement  curb  and 
gutter  are  about  30  per  cent  lower  than 
last  year;  those  for  granite  curb  have 
not  changed  much. 

Soine  paving  materials  are  cheaper 
than  last  year;  others  are  pi'actically 
the  same  or  slightly  higher.  This  year 
cement  has  been  delivered  f.o.b.  cars, 
Dayton,  at  prices  varying  from  $2.68  to 
$2.96  per  barrel,  whereas  in  the  sprin'?- 
of  1921  the  price  was  $3.51.     Brick  is 


When  Men  Look  for  Jobs 
and  Jobs  for  Men 

Number    of     Construction     Positions 

Wanted     and     Vacant     Compared 

with   the  Volume  of  Contracts 

The  chart  comparing  monthly  values 
of  contracts  awarded  with  the  number 
of  engineerin'?'-construction  "positions 
wanted"  and  ''pcsitions  vacant"  in  1921 
and  1922,  as  published  in  Enyineering 
News-Record,  shows  an  interesting  re- 
lationship.    To  make  the  curves  more 
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nearly  comparable  all  monthly  figure'^ 
are  held  to  a  four-issue-per  mo.it 
basis.  That  is,  where  there  are  fiv 
issues  of  the  N ews-Recwd  in  a  month, 
the  total  dollars  or  positions  were 
divided  by  five  and  then  multiplied 
by   four. 

With  value  of  contracts  let  increasing 
each  month  from  March  to  June  of  1921, 
inclusive,  men  advertised  in  numbers 
in  the  first  month,  thereafter  in  sharply 
decreasing  volume  until  June.  In  July 
the    contract    volume    fell    off   a    little. 


LOW  UNIT  PRICES  BID  ON  DAYTON  STREET  PAVING  WORK  COMPLETED  THIS  SEASON  OR  N  OW  UNDER  CONTRACT 


Street 

Belraonte  Park  N. 

Cambridge 

Dakota 

Five  Oaks 

Garland.    . 
Johnson. 

Jefferson  St .  Culvert 

Kenwood.  Section  1      ... 
Kenwood,  Section  2.  ,  .  . 

Louie 

Norwood 
North  Main . 
North  Main 
North  M^in 
South  Main 
South  Main,     . 

Orth 

SpringfieH.  Sec.  1      

SpringBell,  Sec.  1      

SpringfieH.  .Sec.  I    

Springfield.  Sec.  2     

Third  St   Bridge 
Third  St.  Bridge 


-Price  Per  Square  Yard  Laid- 


Sq.Yd. 

Mac* 

Cone. 

Asp. 

Brick 

2,125 

$3  99 

2.350 

»3 

45 

3.605 

3  58 

3,525 

3.81 

4.300 

82.34 

5,750 

3  74 

ion 

1    60 

5,050 

2  24 

2.300 

2  40 

4.680 

3   79 

930 

3   79 

1.325 

4,950 

3   83 

7.395 

i 

95 

3.600 

750 

4,  10 

1.055 

t 

14 

4.987 

2 

85 

5,397 

3   37 

5,485 

2  27 

2,500 

$2,40 

1,390 

3.47 

1,190 

Wood    Bl.  Dul 


$4.68*»* 


t4 


*  2i-in.  bituminous  macadam  top  on  6-in.  water  bound  macadam  base.     **  $6,400  sewer  job  in  this  contract 


Remarks 
Mortar  cushion,   asphalt   filler. 
City  to  lay  asp.  Lt  SI  .  40  per  yd. 
Mortar  cushion,  mastic  filler. 
Mortar   cvishion,    asphalt    filler. 
1:2:3  mixture,  std,  section. 
Mortar  cushion,  asphalt  filler. 
1 :3:6  base  or  asphalt  top  to  be  laid  by  the  city. 
1:2:3.  sfd.  section** 
1:2:3,  std.  section. 
Mortar  cushion,  asphalt  filler. 
.Mortar  cushion,  asphalt  filler.        ' 
tin  shoulders. 

In  r;ir  trucks.     Mortar  cushion,  asphalt  filler 
Lake  :)sp.   -\lternate  plan  for  shoulders. 
On  shoulders. 

Iti  r;ir  tracks.     Mortar  cushion,  a-sphalt  filler, 
Ciiv  to  lay  asp.  at  S  1 ,  40  per  yd. 
Vllrriiatc  plan, 
•Sarnl  cushion,  asphalt  filler. 
1 :2:3.  std  section, 
Temporar.v  pavement. 

On    shoulders.       Sand    cushion,    asphalt    filler. 
In    car    tracks.      Sand    cushion,    mastic   filler. 
***  Contract  let   on  this  bid. 


in  all  cases;  sometimes  a  straight 
asphalt,  sometimes  a  mastic  made  by 
mixing  hot  asphalt  or  pitch  with  equal 
proportions  of  heated  sand,  A  1:3:6 
mixture  is  used  in  the  concrete  founda- 
tions, and  a  1:2:3  mixture  in  the  con- 
crete streets  and  alleys.  Separated  and 
washed  materials  are  specified  in  all 
cases.  Standard  wire-cut  pavin;; 
blocks,  8J  in.  long,  3  in.  wide,  and  4  in. 
deep,  are  used  on  the  brick  streets. 
Wood  block  must  average  8  in.  in 
length,  although  they  may  vary  from  G 


about  the  same  as  last  year;  contrac- 
tors are  now  paying  about  $34  per 
thousand,  f.o.b.  cars,  Dayton,  as 
against  $36  last  year.  Durax  block  is 
now  being  delivered,  f.o.b.  cars',  Dayton, 
at  $2  per  square  yard.  Last  year  the 
price  was  about  10  per  cent  lower. 
Wood  block,  oil  "A,"  is  being  delivered 
at  about  $2  per  square  yard,  whereas 
last  year  the  price  was  30  per  cent 
higher.  Sand  and  gravel  are  delivered 
on  the  job  at  $1.75  per  cubic  yard, 
(Conchidrg  on  p.  .',60J 


v/hile  "positions  wanted"  rose  in  abou': 
the  same  proportion.  August  contracts 
were  slightly  lower  than  the  July 
total,  and  advertisements  for  positions 
mounted  rather  sharply. 

From  August  to  the  end  of  the  year 
the  contract  volume  remained  fairlv 
steady,  while  the  minimum  number  of 
positions  were  sought,  indicating  that 
contractors  had  completed  their  organ- 
izations, and  that  the  majority  of 
engineers  were  employed. 

In   the   first   half   of    1922   there   are 
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three  peaksvin-tjie.  '.'positions  wanted" 
curve.  These  peaks,  about  on  a  level, 
occurred  in  March,  May  and  July. 
Theso  are  accounted  for  by  the  power- 
ful upward  thrust  of  the  contracts- 
awarded  curve,  which  attained  the 
maximum  in  May  as  against  March 
in  the  previous  year. 

"Positions  vacant"  were  fewest  dur- 
ing the  period  when  contracts  were  be- 
ing awarded  at  approximately  the  same 
rate,  May  to  December,  1921.  Then 
with  the  heavy  increase  in  contracts, 
an  increasing  number  of  openings  were 
advertised,  the  peak  occurring  in  May, 
1922,   when    the    maximum    volume    of 


contracts  was  -aiVKarded.  In  August, 
with  fewer  men  advertising  for  posi- 
tions, the  announcement  of  positions 
vacant    increased. 


Street  Paving  Cheaper 
in  Dayton,  Ohio 

(Coniludi-d  from  p.  .'fifO) 
practically  the  same  as  last  year. 
Abundant  deposits  of  sand  and  gravel 
are  found  in  the  Miami  Valley  around 
Dayton,  some  pits  being  within  the  city 
limits.  Common  labor  this  year  has 
been  available  at  3.5  or  40c.  per  hour, 
about  5c.  more  than  last  year. 


The  real  reason  pavements  are 'being 
laid,  so  much  "cheaper  this  year  than 
last  is  that  we  have  had  real  competi- ' 
tion  among  the  contractors.  The  be- 
ginning of  the  season  found  several 
large  contractors  completely  out  of 
work,  so  that  they  were  willing  to  take 
contracts  with  a  small  margin  of  profit 
in  order  to  keep  their  men  together  and 
keep  their  equipment  working. 

Dayton's  paving  work  is  beginning  to 
feel  the  effects  of  the  coal  and  railroad 
strikes,  particularly  the  brick  con- 
tracts. Probably  some  of  the  jobs  now 
under  way  will  not  be  completed  until 
next   year   owing   to    brick    shortage. 


Weekly  Construction  Market 

THIS     limited      price     li.st     is     imblislicd  Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all     construction 

weelily    for    tlir    purpo.se    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     for     the     important     cities, 

rent    prices    on    the    principal    construction  can    bo    had    by    noting    actual    biddings    as  The    last    eomplclc-    list     will    be    found    in 

materials     and    of    noting    important    price  reported  in  our  Construction  News  section,  the    issue    of    September    7;    the    next,    on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  October  5. 

Minne-  San 

Steel  Products:                             New  York  Atlanta         Dallas         Chicago       apolis  Denver      Francisco          Seattle    Montreal 

Structural  siiapes.  100  1b +$i.M  ?3.6.';           S4.20         ?2.92i         ?3. 05  +83. SO             23.25             i53.7S       33.75 

Structural  rivets,  100  lb 3.8S  4.35             6.00           3.35              3  52^       4.80  4. 25               3.75         6. SO 

Reinforcingbars,  :;in.  up.lOOjb +2.94  3.50            3. SO           2.S2|           2.95  +3.97J             3.00              3.60        2.90 

Steel   pipe,   black,   2k   to  6  in.  lap, 

discount 57%  61.1^%        45%             59^%       5X.9-5%      43%        45.7@49.1%      S0%       30.00 

Cast-ironpipe,6in.andover,ton...  +55.30  +49.^0          51.50       +46.86           52.00+60.00  51.00             53.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl +2.85@3.00     2.50  2.25         +2.20        2.39  2.85            2.71                 2.90        2.78 

(travel    Hn.,  cu.yd 1.75  1.85              2.25            2.00         1.75  1.75             2.25                 1.00         l.SO 

Sandcuyd     1.00  I.IS             2.25            2(10         I.CO  0.75             1.50                l.W         1.25 

Crushed  stone,  ?  in.,  cu.yd 1.75  1.90              1.6S             1.60        2.2S  3.50            2.25                3.00        2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  ft                            +55.00          40.00  40.00        +49.00       40.00  50  00           33.00           +24.50       50.00 

Lime,  finishing,  hydrated,  ton....  15. S0«f.6. 17  -22.^0  25  00             18.00       29.00  24.00           22.00               24.00       21.00 

Lime   common,  lump,  per  bbl....      2.75@3. 14^  - 1 .  75  2.50               1.40         1.40  2.70             1.75                 2.80       11.00 

Common  brick,  delivered,  1,000  —21.30  11.00  10  90  11.00  1S@19  12.00  15.00  14.00  16.00 
Hollow     building     tile,     4x12x12, 

pcrblock Not  used  .0776           .US              .1101          .09  -.065             ....                 .11             .09 

Hollow    partition    tde     4x12x12, 

per  block             1112  .0776           .115              .0808         .09  -.065              .108                  .11              .09 

Linseed  oil.  raw,  5  bbl.  lots.  gal...             .91  -.95             1.13              .99           1.00  1.12            1.04                  .86          1.12 

Common  Labor: 

Common  labor,  union,  hour 60                 3S            SO           50^1.55        .565  .S0@.60     .... 

Common  labor,  non-union,  hour 44®. 60  .30                .2^                  72J        .35®. 50      .3S@.50   .471®. SO         30®. 3S 

Explanation  of  Prices — Prices  are  to  con-  ment    on    cars.      Gravel    and    cruslied    ston>>  minal.     Common  lump  lime  per   ISO-Ib.  net. 

tractors  in   carload    lots   unless  other   nuan-  quoted    at    pit.      We    quote    on    brown    lime  Lumber   prices   are   to   dealers    in    ^■'ards   at 

lies    are    specified.      Increases    or    decreases  per    ISO-lb.    net;    white    is    $1.70    for    Kelly  San  Franoisio,  for  No.  1  fir  common, 

from   previous   quotations   are   indicated   by  Island  und   $1.55  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

+     or    —    signs.      For    steel    pipe,    the    pre-  labor  not  organized.        ^       .      ,       ,       .       .  instead    of   pine.      Lump    finishing    lime    per 

vailing    discount    from    li.st    price    is    given:  Denver    quotes    on     fir    instead    of    pine.  is,,.,,,.  ,„.i.     Hollow   building  tile  delivered. 

45-5%    means  a  discount  of   45   and   5   per  Cement      on    tracks    ;    gravel    and    sand    at  Hvdrated   lime    in  paper  sacks.     Sand  and 

lont      Charge  is  15c.  per  100  lb.  for  cutting  pit;   stone   on  cars;    lime,   brick,   hollow  tile  „,.'a^v^i  ;ji  bunkers 

reinforced   steel    into    2-ft     lengths    or    over,  and   lumber  on  job.     Tile  price   is  at  ware-  ,.      ,       ,          ,     '        „   .     ,       n_  ■„  ,„,j  „» 

New    York    quotations    delivered,    except  house.       Linseed    oil.    delivered,    in    wooden  ^lontrral  quotes  on  Douglas  flr  instead  of 

sand     gravel    and    crushed    stone,    alongside  bbl.      Common    lump    lime    per    180-lb.    nel.  P>ne.      Sand     stone,    gravel    and    lump    lime 

flock-    common    lump    lime,    in    2S0-lb.    bbl.  Atlanta    quotes    sand,    stone    and    gravel  Per    ton.       Cement,    lime    and    tile    arc    dc- 

ct    and  hvdrated  lime  fob.  cars ;  tile  "on  per    ton    instead    of   cu.yd.      Common    lump  ivered ;    sand,    gravel    and    stone    °"  „'"^: 

racks"      Unseed  oil  arid  cast-iron  pipe  f.o.b.  lime  per   ISO-lb.   net.  ing ;    brick    f.o^     plant  :    steel    and    Pipe    a 

Cement  and  concrete   laborers'   rate    Sljc.  ;  Lallan  quotes  lime  per  180-lb    bbl.    Steel,  warehouse.      Hollow    V''^„,U'^'^,u"    r/^T^rrn 

piek  and   shovel  men,  60c.  per  hr.  cement,    cast-iron    pipe    .and    crushed    stone  pnce    is    mCanadmn    funds    (the  Canadi.in 

AioKoTiiote"  hvdrated    lime    in    50-lb.  f.o.b.    cars,    other   materials   delivered.  dollar  stands   at    M.S7    cents.    .^JtC     harge 

bags"    common    lump   lime   per    180-lb.    net.  San    Francisco    quotes    on    Heath    tile,    5i  is   sOc.    per   bbl.      Discount    of   Iflc^  IVJ,^"'!'; 

Limb.  1   delivered  on  job.  x    8    x     Ui.       Prices    are    all    f.o.b.    ware-  foC   '"'>'"«""'    ^^'"i.'"   20   days   from   date   of 

Mlnneapolirquotes  on  fir  instead  of  pine,  houses  exclpt  C.  I.  pipe,  which  is  mill  price  jh'Pment.     Steel  pipe  per  100  ft.  net;  21-ln., 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to   railway   depot   at   any   ter-  $30;   6-in..   $lio. 

Changes  Since  Last  Week 

With   the  fuel   situation   greatly   im-  on     bars;     $3.97L     at     warehouse,     as  vance  of  $2  in  New  York  and  Chicag^ 

proved,   production    is    rapidly    increas-  against  $3,871,  one  week  ago.     Rise  of  with    Douglas   fir   up   $l.oO   per   M.   ft. 

ing  in  the  steel  mills,  in  contrast  with  lie.  per  100  lb.  on  structural  in  New  b.m.,  in  Seattle. 

the  general  slump  during  August.  Steel  York  during  last  two  weeks.  The  only  declines  for  the  week  oc- 
shapes  quoted  by  leading  interest  at  Cast-iron  pipe,  6-in.,  up  $1.(50  in  curred  in  brick,  lime  and  hollow  tile; 
minimum  of  .$2  per  100  lb.;  $2..50  ob-  Chicago,  $2  in  New  York  and  $3  per  indicating  a  letup  in  the  coal  shortage 
taining  on  currerit  trading,  for  prompt  ton  in  Denver,  following  coke  and  pig-  as  well  as  a  slight  falling  off  in  de- 
deliveries.  Reinforcing  bars,  $1.90@  iron  scarcity.  mand.  Brick  quoted  at  $18  per  M. 
$2.25,  f.o.b.  Pittsburgh;  quotation  only  Improvement  in  handling  shipments,  wholesale,  alongside  dock  New  lorU, 
nominal  owing  to  scarcity  of  material,  on  the  part  of  Southern  railroads,  is  as  against  $18@$20,  last  week.  Hy- 
Mill  shipments,  New  York,  of  rein-  expected  to  increase  the  volume  of  pine  drated  finishing  lime  down  50c.  per  ton 
forcing  bars,  quoted  at  $2.24@$2.,59,  or  lumber  movements  from  mills  east  of  and  common  lump,  5c.  per  bbl.  in 
mill  price  plus  freight  of  34c.  per  100  the  Mississippi,  in  the  near  future.  Atlanta.  Hollow  tile  cheaper  in  Den- 
lb.;  shapes,  $2.34@$2.85.  Mill  shio-  However,  structural  timbers,  long-  ver.  Montreal  reports  brick  deliveries 
n'ents,  f.o.b.  Denver,  quoted  at  $3,521  leaf  yellow  pine,  arc  quoted  at  an  ad-  greatly  delayed  and  labor  scarce. 
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Early  Settlement  Not  Likely 

IT  APPEARS  that  the  hope  for  an  early  settlement 
of  the  railroad  shopmen's  strike  on  the  roads  that 
.'  igned  the  Baltimore  agreement  for  separate  settlements 
is  not  to  be  realized.  And  yet  could  we  have  expected 
that  the  negotiations  for  separate  agreements  would 
have  been  quickly  and  amicably  terminated?  The  Balti- 
more arrangement,  originated  by  S.  Davies  Warfield  and 
Daniel  Willard,  did  not  settle  the  real  stumbling  block 
in  the  earlier  negotiations,  the  seniority  issue,  but  rele- 
gated it  to  conferences  between  the  individual  roads  and 
their  employees.  To  have  expected  that  this  important 
issue  could  be  easily  compromised  was  hoping  too  much. 
Within  a  week  of  the  settlement,  the  New  York  Central 
bi'oke  off  conferences  with  its  employees,  while  strikers 
returning  to  the  shops  of  the  Chicago,  Milwaukee  &  St. 
Paul  and  the  Chicago  &  Northwestern  railways  at  Chi- 
cago immediately  got  into  conflict  with  the  officials  over 
the  status  of  the  returning  men.  On  the  other  hand, 
several  roads  report  the  conclusion  of  arrangements  with 
their  men,  but  the  deitails,  particularly  on  the  seniority 
issue,  have  not  been  disclosed.  It  is  apparent,  however, 
that  the, shopmen's  strike  is  on  its  last  legs.  The  strik- 
ers have  been  steadily  losing.  Here  and  there,  they  may 
regain  their  seniority  standing  but,  by  and  large,  their 
fight  has  been  lost.  From  their  standpoint,  the  greatest 
blow  has  been  the  abandonment  of  their  insistence  upon 
a  national  settlement.  Their  solidarity  has  been  broken 
by  their  agreement  to  accept  individual  negotiations. 

The  Train-Crew  Brotherhoods 

WHILE  the  difficulty  with  the  shopmen  is  not  being 
easily  composed,  there  is  ground  for  gratification 
at  the  favorable  progress  of  negotiations  between  the 
train-crew  brotherhoods  and  several  of  the  railroads, 
looking  to  agreements  on  working  rules  and  wages  for 
the  next  year.  It  is  announced  that  the  arrangements 
have  been  successfully  concluded  in  this  regard  by  the 
New  York  Central,  Pennsylvania  and  Lehigh  Valley  sys- 
tems. After  all,  the  train-crew  brotherhoods  hold  the 
key  positions  in  railroading.  If  amicable  settlements 
are  secured  with  them,  the  continuance  of  uninterrupted 
railroad  service  is  assured. 

The  Sounder  Course 

UPON  the  conclusion  of  the  new  agreement  between 
the  train-crew  brotherhoods  and  the  New  York 
Central,  W.  G.  Lee,  president  of  the  trainmen's  organ- 
ization, declared  that  in  "going  backward"  to  direct 
negotiation.s  between  railroad  executives  and  I'ailroad 
employees,  without  the  intervention  of  the  government 
thorugh  the  Railroad  Labor  Board  or  otherwise,  the 
railway  industry  was  getting  on  a  sounder  basis.  For 
twenty-five  years,  he  declared,  the  brotherhoods  had 
successfully  done  business  with  the  railroad  executives 
direct  and  that  that  method  was  the  only  way  in  which 
peace  could  be  maintained.  He  recommended  the  set- 
tlement of  the  affairs  of  the  workei-s  without  any  med- 


dling by  politicians.  This  is  indeed  a  return  to  a  sounder 
course  and  we  are  particularly  glad  that  Mr.  Lee  himself 
is  among  the  converts.  If  our  recollection  is  right,  he 
is  one  of  the  four  men  who  rocked  themselves  compla- 
cently on  the  portico  of  the  Capitol,  while,  with  the  aid 
of  President  Wilson,  they  were  holding  up  Congress  and 
the  country  in  1916  over  the  eight-hour  law.  If  Mr. 
Lee  means  all  he  said  in  his  pronouncements  at  New 
York  last  week  the  conversion  is  a  notable  one. 

An  Evil  and  §  Remedy 

IT  HAS  been  evident  for  some  years  that  v;e  are 
confronted  by  a  steadily  increasing  hazard  arising 
from  the  combination  of  thousands  of  old,  weak  bridges 
on  the  roads  of  the  country  with  rapid  expansion  of 
heavy  motor-vehicle  traffic.  The  evil  of  the  situation 
has  become  pretty  generally  recognized,  however  reluc- 
tantly. But  little  or  nothing  has  been  done  toward 
remedying  the  evil.  The  defective  bridges  are  chiefly 
in  tov/nship  and  county  control.  Located  on  side  roads 
they  were  built  for  purely  local  needs  and  have  never 
been  made  part  of  the  state  highway  systems.  State- 
wide traffic  needs  have  invaded  the  local  roads,  however, 
and  many  of  the  old  bridges  have  run  down,  in  the 
hands  of  haphazard  local  government.  Two  failures 
reported  in  this  issue,  one  from  Oklahoma  and  one  from 
Georgia,  illustrate  the  part  played  by  these  circum- 
stances. To  replace  or  strengthen  all  of  old  bridges 
within  a  short  period  is  quite  out  of  the  question  for 
financial  reasons,  especially  as  it  is  the  commonwealth 
whose  traffic  demands  create  the  danger  and  the  local 
communities  are  therefore  unwilling  to  pay  for  the 
work.  The  only  remaining  way  to  limit  the  danger  is 
to  issue  clear  warning  of  weakness  of  each  bridge  by 
posting  its  capacity.  This  can  be  done  quickly  and 
at  little  cost.  Posting  is  not  an  absolute  protection, 
and  S.  B.  Slack,  of  the  Georgia  highway  department, 
goes  so  far  as  to  call  the  Satilla  River  collap.se  an 
illu.stration  of  its  inefficiency.  But  the  argument  of  this 
one  accident  is  not  convincing.  Though  a  bridge  warn- 
ing, like  a  railway  block  signal,  can  be  disregarded, 
in  either  case  the  one  who  disregards  it  courts  almost 
certain  destruction.  Block  signaling  gives  us  depend- 
able protection  of  railway  traffic,  and  the  posting  of 
highway  bridges  will  reduce,  if  it  does  not  virtually 
eliminate,  the  present  bridge  hazard. 

State  Control  Desirable 

LITTLE  good  can  be  expected  from  attempts  to  deal 
^locally  with  a  condition  arising  from  a  state- 
wide cause,  one  which  in  each  case  is  largely  foreign 
to  the  locality  affected.  So  long  as  the  local  highway 
bridge  carried  chiefly  the  traffic  of  the  neighborhood 
its  care  was  properly  reposed  in  the  local  government. 
But  under  the  conditions  of  today  it  can  not  be  expected 
that  local  authorities  will  be  diligent  in  building  and 
maintaining  bridges  to  the  standard  demanded  by  state- 
wide traffic.     The  responsibility  should  now  be  placed 
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wholly  on  the  state  government.  Specifically,  every 
highway  bridge  in  the  state  should  be  taken  over  by 
the  state,  and  its  control,  safe  maintenance  and  recon- 
struction be  made  the  business  of  the  state  authorities. 
It  may  be  said  against  this  proposal  that  bridges  are 
integral  parts  of  the  road,  and  that  they  must  therefore 
remain  in  local  control  until  the  state  can  take  over 
the  entire  road  system.  But  this  objection  cannot  be 
sustained,  we  believe.  A  local  road  remains  of  local 
interest  until  the  volume  of  through  traffic  becomes  so 
great  as  to  make  it  a  thoroughfare,  the  natural  charge 
of  the  state;  the  question  is  one  of  character  and  density 
of  traffic.  With  the  bridge  the  traffic  density  is  not 
determining;  the  maximum  load,  which  is  the  critical 
factor,  depends  on  the  general  highway  "busines.s"  of 
the  state,  independent  of  local  factors.  Even  though 
roads  remain  matters  of  local  administration,  bridges 
are  the  concern  of  the  state,  and  their  safely  calls  for 
state  control  and  state  responsibility. 

Too  Early  to  Standardize 

IN  HIS  review  of  railroad  electrification,  published  in 
last  week's  issue  of  Engineering  Neivs-Record,  Mr. 
Gibbs  has  emphasized  the  danger  of  premature  stand- 
ardization. Mere  in.spection  of  the  various  diagrams  of 
motor  arrangement  and  locomotive  designs  that  accom- 
pany his  review  will  demonstrate  the  truth  of  his  state- 
ment that  no  approximation  even  to  a  standard  electric- 
locomotive  design  has  been  reached  Although  the  field 
in  this  country  seems  to  be  nai-rowing  to  the  use  of  two 
systems,  that  is,  the  3.000-volt  direct  currant  and  the 
11.000-volt  single-phase  alternating  current,  Mr.  Gibbs 
believes  that  it  is  too  early  to  fix  as  standard  any  one 
system,  much  less  to  exclude  from  consideration  any 
system  that  offers  promise.  It  is  true  that  European 
practice  is  tending  toward  a  higher  degree  of  stand- 
ardization than  is  our  own.  The  Italians  cling  to  the 
three-phase  system,  the  Swiss  are  strongly  committed 
to  the  single-phase  sy.stem,  while  the  French  and  Bel- 
gians pin  their  faith  to  direct  current  at  1,500  volts. 
The  British  are  definitely  committed  to  the  l.-'jOO-volt 
direct  current  system.  But  conditions  in  Europe  are  so 
different  from  our  own  that  standardization  may  be  pos- 
sible there  long  before  it  should  be  thought  of  here. 
Certainly  any  premature  commitment  that  will  ob.struct 
the  development  of  the  art  may  delay  the  day  when 
electricity  will  play  its  full  part  in  the  solution  of  our 
railroad  problems. 

New  Angles  to  Old  Problems 

MR.  GIBBS'  suggestion  that  axle  weights  may  have 
been  carried  beyond  advisable  limits  in  steam  loco- 
motives and  that  in  the  design  of  electric  locomotives 
thought  should  be  bent  towai-d  a  return  to  lighter  loads 
will  strike  a  responsive  chord  among  railroad  bridge 
engineers.  During  the  recent  discussion  in  the  Ameri- 
can Society  of  Civil  Engineers  on  Mr.  Steinman's  pro- 
posed standard  bridge  loading,  reference  was  made  to 
the  possibility  of  electric  traction  helping  to  counteract 
the  present  tendency  toward  heavier  and  heavier  bridge 
loadings,  and  to  the  reduction  of  impact  stresses  that 
may  be  expected  because  of  the  use  of  electric  locomo- 
tives. The  development  of  heavy  electric  traction  will 
develop  so  many  new  angles  that  the  railroad  engineer 
in  every  department  can  ill  afford  to  lose  touch  with 
developments  in  that  field,  which,  as  normal  business 
conditions  are  restored,  seems  destined  to  assume  a 
greater  and  greater  importance. 


Maintenance  Guarantee  Clauses  in 
Highway  Contracts 

IN  THIS  time  and  day  few  state  highway  depart- 
ments stultify  their  engineers  and  increase  the 
hazards  of  their  contractors  by  including  a  maintenance 
requirement  in  their  contracts.  It  is  true  that  occa- 
sionally a  state  specification  requires  defects,  which 
may  occur  in  a  newly  built  road  within  twelve  months 
following  construction,  to  be  repaired  by  the  contractor, 
but  none  has  any  requirement  corresponding  to  the 
long-time  maintenance-guarantee  clause  which  was  of 
notorious  reputation  among  contractors  a  decade  ago  in 
city  paving  work. 

This  is  all  true  of  state  road  work  and  the  rural 
road  contractor  has  been  congratulating  himself 
accordingly,  but  it  is  not  true  of  country  road  work  in 
many  counties  in  numerous  states  and  the  contractor 
is  wondering  what  it  signifies  in  the  way  of  increased 
hazard.      The   question    is   well    worth   consideration. 

County  reciuirements  for  road  maintenance  by  the 
builder  are  partly  a  hang-over  from  city  paving  practice 
and  partly  a  resort  to  escape  the  task  and  expense  of 
establishing  a  county  highway  maintenance  organiza- 
tion. It  is  a  way  of  "beating  the  devil  around  the  bush" 
in  the  matter  of  road  maintenance  expenditures  which 
appeals  to  inexperienced  county  commissioners  because 
no  figures  of  maintenance  cost  show  up  in  the  annual 
budget.  Obviously  the  costs  exist  and  it  is  more  than 
probable  too  that  they  represent  more  than  ^he  actual 
maintenance  expenditures  by  the  amount  which  the  con- 
tractor has  added  for  risk. 

If  the  county  reaps  no  benefit,  then  no  one  does, 
for  the  contractor  always  chances  a  loss  in  undertaking 
a  long-term  maintenance  guarantee.  No  contractor 
desires  to  undertake  maintenance  as  a  part  of  his  con- 
struction obligation.  He  does  so  only  because  he  must. 
He  invariably  charges  for  the  service  and  if  on  occasion 
he  in  error  charges  too  little  and  the  county  benefits 
in  that  instance,  still  in  the  long  run  the  people  pay  ail 
the  cost.  The  contractor  charges  for  guaranteeing  road 
maintenance  and  he  must  make  his  charge  high  because 
he  is  guaranteeing  not  merely  sound  construction  and 
pure  maintenance,  but  also  that  the  engineers  have  de- 
signed the  road  properly,  that  they  have  anticipated 
correctly  the  amount  of  traffic  it  will  receive  and  that 
the  traffic  loads  will  be  regulated. 

This  is  not  a  theoretical  hazard.  In  frequent  in- 
stances when  a  paved  road  has  been  completed  latent 
traffic  has  developed  and  traffic  has  diverted  to  the  new 
good  route  from  older  alternate  routes.  Instances  are 
on  record  where  the  ti-affic  has  doubled  in  a  few  months 
the  volume  anticipated  for  several  years.  The  con- 
tractor of  whom  a  maintenance  guarantee  is  required 
absolutely  must  for  his  own  protection  assume  a  rate 
of  ti'affic  increase  which  gives  him  a  reasonable  margin 
of  safety.  In  the  most  favoi-able  circumstances  he  is 
required  to  add  to  his  estimates  an  item  regarding  the 
value  of  which  his  normal  construction  experience  gives 
him  little  information. 

Obviously  some  action  is  required  by  state  and  fed- 
eral highway  officials  to  have  counties  and  minor  munic- 
ipalities conform  to  state  and  federal  practice  which 
eliminates  maintenance  guarantee  clauses  fi-om  con- 
struction contracts.  The  practice  is  economically 
unsound  and  is  seldom  highly  effective  in  getting  good 
maintenance  and  it  never  gets  uniforn  maintenance. 
That  it  lontinues  is  a  clear  indication  that  state  high- 
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way  departments  have  not  been  alert  to  one  of  their 
most  promising  activities.  This  is  the  duty  of  educat- 
ing the  road  officials  of  small  municipalities  and  the 
public  generally  in  sound  principles  of  public  roads 
management. 


An  Unfinished  Job 

THE  American  people  have  been  grappling  for  a 
long  time  with  the  problem  of  how  to  protect  them- 
selves against  two  evils.  One  of  these  is  extortion 
by  monopoly ;  the  other,  exploitation  by  both  parties  to 
industrial  disputes.  Although  we  are  accustomed  to 
think  of  these  as  being  two  distinct  problems,  as  here 
set  down,  they  are  in  reality  very  closely  related. 

We  have  made  progress.  Today,  public  service  cor- 
porations are  so  closely  regulated  that  in  some  cases 
they  need  almost  to  be  protected  against  extortion  at 
the  hands  of  the  public.  Capital  in  general  has  been 
deprived  of  much  liberty  of  action,  especially  with  re- 
gard to  combinations  that  might  effect  restraint  of 
trade  to  the  public  hurt.  But  so  far  as  public  utilities 
and  the  necessities  are  concerned,  we  have  only  half 
finished  the  job.  We  may  have  guarded  ourselves 
against  the  weapon  of  monopoly  in  the  hands  of  man- 
agement or  capital,  but  we  ai"e  still  at  its  mercy  in  the 
hands  of  labor. 

Let  there  be  no  mistake  as  to  who  is  the  victim  of 
this  weapon.  When  the  necessities  are  concerned,  it 
is  not  the  employer.  It  is  the  public,  precisely  as  when 
the  weapon  is  wielded  by  capital.  Probably,  in  view  of 
the  experience  through  which  we  are  now  passing, 
it  is  unnecessary  to  dwell  upon  this  point.  Before  we 
are  through,  it  will  be  clear  to  all  of  us  that  in  such 
cases  capital  becomes  but  a  collection  agency  for  labor. 
Indeed,  there  are  those  who  intimate  that  some  of  the 
coal  operators  have  done  what  they  could  to  extend  the 
monopoly  of  labor  into  fields  not  yet  under  its  sway, 
and  thereby  achieve  a  monopoly  for  the  industry 
through  its  unrestrained  and  unregulated  element.  And 
it  is  not  beyond  the  realm  of  possibility  that  one  of 
the  operators'  grievances  against  the  miners'  organi- 
zation is  its  failure  to  turn  the  trick. 

Having  set  a  guard  over  the  one  gate,  we  now  face 
the  problem  of  securing  the  other.  But  here  we  seem 
to  run  into  a  snag.  Under  no  conditions,  we  are  told, 
must  we  interfere  with  "collective  bargaining."  This 
is  the  first  obstruction.  Then,  we  are  warned,  we 
never  should  think  of  restricting  "the  right  to  strike." 
And  finally  we  must  abandon  any  idea  of  imposing 
"compulsory  arbitration"  of  disputes.  Obviously,  these 
restrictions  tie  us  up  completely. 

Let  us  examine  the  process  of  our  undoing.  By 
virtue  of  "collective  bargaining"  the  labor  engaged  in 
an  essential  industry,  let  us  say,  combines  on  a  national 
scale  to  impose  its  will  upon  the  industry.  In  other 
word?,  it  organizes  a  monopoly  of  labor,  one  of  the 
essentials  of  industry.  Its  demands  take  the  form,  we 
will  assume,  of  either  higher  wages  or  lower  output. 
But  capital,  another  essential  of  industry,  says: 
"Nothing  doing,  we  won't  pay  any  such  wages  or  con- 
sent to  any  such  restriction  of  output." 

"Very  well,"  says  labor,  "then  we'll  (luit." 

And  it  does. 

Just  about  now  the  public  wakes  up.  The  supply  of 
a    necessity    has    been    stopped.      Production    must    be 


resumed;  so  it  urges  the  contending  parties  to  arbitrate 
their  differences. 

"Oh,  no,"  says  labor,  "nothing  doing;  1  might  lose." 

"Well,  then,"  threatens  the  public,  "we'll  make  you 
arbitrate,  just  as  folks  do  in  other  disputes." 

"You  cannot  do  it,"  returns  labor,  "for  that  would  be 
'compulsory  arbitration'  and  would  deprive  me  of  the 
'right  to  strike,'  which  you  must  understand  is  sacred. 
Furthermore,  IMr.  Public,  you  may  as  well  remember  that 
I  am  irresponsible  and  cannot  be  reached  under  the 
law." 

And  just  about  there  the  public  surrenders  abjectly, 
bluffed  to  a  standstill.  Seeing  the  turn  affairs  have 
taken,  the  employers  now  meet  labor's  demands,  jack  up 
the  prices  of  their  products,  and  the  public  pays.  Here, 
we  are,  still  victims  of  monopoly  control  over  the  neces- 
sities, just  because  we  lack  the  sense  or  the  courage  to 
follow  our  principles  through  to  a  conclusion.  Summed 
up  in  a  sentence,  the  moral  of  this  tale  is  simply  this: 
So  long  as  one  essential  element  of  an  industry  can  be 
monoijolized,  the  industry  can  be  monopolized. 

Now  just  what  is  there  to  these  potent  shibboleths, 
"collective  bargaining,"  "the  right  to  strike,"  and 
"compulsory  arbitration"?  The  first  is  the  device  by 
which  employees  seek  to  overcome  the  economic  advan- 
tage usually  enjoyed  by  the  employer.  So  used,  no  one 
would  question  that  it  is  thoroughly  legitimate.  But 
when  this  device  is  perverted  into  a  national  monopoly 
to  be  aimed  through  all  the  employers  in  an  industry 
against  the  public  welfare,  we  see  no  reason  why  it 
should  be  tolerated  any  longer  than  would  be  the  col- 
lective bargaining  of  the  manufacturers  in  that  same 
industry  when  similarly  aimed.  The  "right  to  strike" 
is  perfectly  ufiderstandable  and  legitimate  when  applied 
to  the  individual.  No  man  should  be  compelled  against 
his  will  to  work  for  the  profit  of  another.  In  public 
service,  however,  the  surrender  of  such  a  right  may 
well  be  a  condition  of  employment;  and  in  many  cases  it 
actually  is.  But  even  in  private  employment  at  an 
essential  industry,  when  the  abstention  from  work  is 
not  the  act  of  an  individual  performed  for  his  personal 
interest  or  gratification,  but  the  result  of  a  widespread 
agreement  or  conspiracy  to  create  public  hardship,  it 
is  not  easy  to  see  wherein  such  a  practice  should  be 
less  subject  to  public  regulation  than  is  similar  con- 
spiracy in  restraint  of  trade  on  the  part  of  employers. 
All  this  applies  with  equal  force  to  "compulsory  arbitra- 
tion." When  used  to  justify  the  industrial  disturbances 
through  which  we  are  now  passing,  these  principles 
are  grossly  perverted;  and  in  the  public  interest  their 
application  should  no  longer  be  exempt  from  legal 
restraint. 

From  all  this  it  is  a  fair  conclusion  that  we  never 
shall  enjoy  industrial  peace  and  security  until  we  apply 
to  all  the  elements  of  industry  the  restraint  we  have 
applied  to  some  of  them.  We  never  shall  dispense  in- 
dustrial justice  until  our  laws  are  framed  and  inter- 
preted in  the  public  interest  without  regard  to  whether 
they  affect  the  wages  of  current  labor  or  the  wages  of 
thrift,  commonly  knowai  as  interest  or  dividends.  Little 
is  needed  of  additional  legislation.  All  that  is  needed 
is  the  incorporated  and  responsible  labor  organization, 
equally  amenable  with  capital  to  the  laws  in  restraint 
of  monopoly  and  anti-swial  conspiracy.  Not  more  law; 
but  a  striking  of  the  shackles  from  the  law  we  have. 
And  ar)ove  all  else,  moital  honesty  .uhI  moral  courage. 
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Plant  and  Program  on  the  Hetch  Hetchy  Dam 

Average  Production  1,600  Cu.Yd.  of  Concrete  Per  16-Hour  Day — Bulk  Cement  Handling  Successful- 
Materials  Plant  Rearranged  as  Conditions  Change 


VERY  satisfactory  progress  is  being  made  in  the 
construction  of  the  Hetch  Hetchy  Dam  which  is  a 
part  of  the  new  water  and  power  project  being  carried 
out  by  the  City  of  San  Francisco.  About  500  men  are 
worl<ing  at  the  dam  site,  in  material  yards,  camps  and 
on  the  dam  itself.  An  average  of  100  cu.yd.  of  concrete 
is  being  poured  per  hour  during  the  usual  16-hour  day 
and  in  the  month  of  May,  working  5.3  out  of  a  possible 
62  .'(hifts,  41,178  cu.yd.  were  placed.  On  Sept.  1  about 
295,000  cu.yd.  had  been  placed  in  the  structure. 

In  addition  to  being  of  interest  because  of  its  size 
and  height  (the  present  contract  calls  for  placing 
365,000  cu.yd.  of  concrete  and  will  carry  the  structure 
to  a  height  of  344  ft.)  some  of  the  construction  features 
of    interest   are   the    use   of   bulk   cement,    the   success 
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in  developing  porous  concrete  blocks  for  drainage  wells, 
the  use  of  a  350-ft.  concrete  tower  for  the  spouting 
system,  an  effective  system  of  aligning  forms  and  the 
method  of  concreting  around  large  valves  to  prevent 
forcing  them  out  of  shape.  The  first  concrete  was 
poured  in  August,  1921,  and  despite  some  delay  due  to 
power  shortage,  it  is  expected  that  the  work  will  be 
finished  by  the  end  of  this  year.  An  article  on  prepar- 
ing foundations  for  the  Hetch  Hetchy  Dam  appeared 
in  Engineering  Newa-Record,  Aug.  11,  1921,  p.  222. 

The  dam  is  of  the  gravity  t.'pe,  curved  in  plan  on 
a  radius  of  700  ft.  and  has  a  ma.ximuni  cross-section 
as  shown  in  the  drawing  on  p.  466.  The  portion 
shown  by  solid  lines  is  the  part  now  being  constructed; 
the  dotted  lines  indicate  the  pi'oposed  future  increase 
in  height.  The  sii)hon  spillways  shown  in  the  cross- 
section  are  to  be  filled  with  concrete  when  the  height 
of  the  dam  is  increased.  In  addition  to  the  23  x  25-ft. 
tunnel  used  as  a  bypass  during  construction  in  which 
three  36-in.  needle  valves  will  be  installed,  other  outlets 
will  consist  of  four  batteries  of  conduits  arranged  at 
diffei'ent  levels,  three  sets  of  two  5  ft.  in  diameter  and 
one  set  of  three  3'.  ft.  in  diameter.  All  of  these  will 
be  controlled  by  balanced  needle  valves. 

During  the  low-water  season  the  three  3-ft.  balanced 
needle  valves  are  to  be  put  in  the  bypass  tunnel.  As 
a  precaution  to  aid  in  effecting  closure  of  the  dam  in 


case  of  an  unusually  wet  season  next  year,  a  12-ft. 
opening  of  horseshoe  shape  was  left  through  the  mid- 
dle of  the  dam  at  the  same  level  as  the  bypass  tunnel, 
i.e.,  just  above  the  level  where  the  full  width  of  the 
foundation  was  discontinued.  After  it  has  served  its 
purpose  this  opening  is  designed  to  be  closed  by  stop 
logs  on  the  upper  face  of  the  dam  while  the  concrete 
plug  is  being  placed. 

The  materials  handling  plant  is  located  on  a  slight 
eminence  in  the  reservoir  about  half  a  mile  above  the 
dam.  This  was  the  most  convenient  place  where  suffi- 
cient room  was  available  and  it  was  planned  to  crush 
there  the  rock  hauled  from  a  pit  about  1^  miles  far- 
ther up  the  reservoir  and  to  wash  fines  from  the  gravel 
accompanying  the  rock.  Several  new  factors  have 
entered  since  beginning  work  which  have  required  re- 
arranging the  plant.  For  example,  after  some  experi- 
ment the  material  accompanying  the  rock  was  rejected 
and  the  i-ailroad  was  continued  to  a  sandpit  about  2! 
miles  farther  up  on  the  floor  of  the  reservoir.  Thus 
material  from  the  rock  pit  is  washed  and  the  washings 
are  wasted.  Sand  from  the  new  sandpit  is  pas.sed 
through  a  screening  plant  recently  added  and  is  stored 
in  a  separate  stockpile,  while  the  reject  goes  in  with 
the  product  of  the  primary  crusher. 

Delay  due  to  breaking  the  single  pi'imary  rock  crusher 
which  was  first  installed  led  to  the  installation  of  a 
second  crusher  that  was  used  until  repairs  could  be 
made  on  the  bi'oken  unit  and  since  then  has  been  kept 
ready  for  similar  emergencies.  The  first  primary 
crusher  is  of  the  gyratory  type,  while  the  reserve  unit 
is  of  the  jaw  type.  Both  are  set  to  pass  4-m.  rock  and 
each  has  a  capacity  of  200  cu.yd.  per  hour  which  is 
sufficient  to  keep  the  mixer  plant  running  at  capacity. 

The  rock  is  washed  once  in  the  rotary  screen  above 
the  secondary  crushers.  There  are  two  of  these  of 
equal  capacity  set  to  clear  2\-in.  rock.  Neither  is 
large  enough  to  keep  the  mixer  plant  operating  at 
full  capacity,  but  by  keeping  a  considerable  rock  stor- 
age ahead,  minor  repairs  can  be  made  without  delaying 
the  work. 

A  stratum  of  very  fine  sand  that  came  from  the  sand- 
pits caked  by  moisture,  rolled  up  in  lumps  in  the  per- 
forated metal  screen  and  passed  out  with  the  reject. 
This  was  a  decided  loss  as  fines  were  urgently  needed. 
The  difficulty  was  entirely  i-emedied  by  substituting 
wire  mesh  for  the  perforated  metal  screens.  Crusher 
dust  is  screened  dry  so  as  to  avoid  the  loss  of  fines, 
and  everything  passing  the  1-in.  screen  goes  into  the 
sand  pile. 

As  an  afterthought  it  has  been  made  possible  to  store 
a  supply  of  gravel  between  1-in.  and  1-in.  size  which  is 
very  convenient  for  concrete  used  in  screen  racks  or 
wherever  gravel  serves  better  than  crushed  I'ock.  This 
material  is  secured  by  placing  an  inclined  .screen  with 
1-in.  perfoi-ations  in  the  chute  conveying  the  reject 
from  the  1-in.  sand  screen  to  the  rock  crushers. 

The  original  plan  was  to  have  all  materials  in  one 
large  stockpile,  the  sand  at  one  end  and  crushed  roi'k 
at  the  other.  Since  the  addition  of  the  separate  sand 
storage   pile,   only   a   small   amount   of   sand   storage   is 
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maintained  at  one  end  of  the  rock  pile.  The  capacity 
of  rock  storage  is  about  8,000  cu.yd.  and  the  total  sand 
storage  is  about  5,000  cu.yd.  In  loading  the  12-car 
trains  of  4-cu.yd.  dump  cars  the  train  first  backs  under 
the  sand  pile  and  when  the  sand  cars  have  been  loaded 
the  train  is  moved  under  the  rock  storage  for  the  re- 
mainder of  its  load. 

At  the  mi.xer  plant  these  trains  dump  into  receiving 
hoppers  whence  the  material  is  elevated  by  belt  con- 
veyors to  a  3-bin  bunker.  Each  bin  has  a  capacity  of 
250  cu.yd.,  the  center  one  being  used  for  sand  and  the 
two  outer  bins  for  rock.  This  plan  makes  possible  the 
convenient  arrangement  of  chutes  direct  from  sand  and 
gravel  bins  to  each  mi.xer. 

The  plant  for  handling  cement  in  bulk  which  was 
described  in  Engineering  News-Record,  March  2,  1922, 
p.  352.  continues  to  be  very  satisfactory.     Each  charge 


The  cement  from  the  measuring  room  is  delivered  to 
concrete  mixers  through  two  8-in.  steel  pipes  which 
drop  the  cement  about  180  ft.  on  a  1  to  1  slope.  During 
cold  weather  when  hot  water  was  used  for  mixing 
concrete  steam  rising  in  these  cement  pipes  had  a  tend- 
endy  to  cause  clogging.  There  was  also  the  entrance  of 
some  rainwater  at  pipe  joints.  The  joints  were  tarred 
to  make  them  watertight  and  8-in.  vent  pipes  about  30 
ft.  long  and  curved  downward  at  the  upper  ends  were 
put  into  the  receiving  hoppers  at  the  foot  of  the  cement 
pipe  to  prevent  the  accumulation  of  pressure  and  to 
serve  as  a  vent  for  water  vapor.  No  pouring  was  done 
during  zero  weather.  Cold  weather  limit  was  fixed 
at  20  deg.  on  a  rising  thermometer. 

The  mixing  plant  consi.sts  of  two  2-cu.yd.  batch  mix- 
ers driven  by  50-hp.  motors  and  which  ordinarily  turn 
out  100  cu.yd.  of  concrete  per  hour.    The  maximum  pour 
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of  cement  is  still  weighed  by  hand  as  the  automatic 
feature  was  not  considered  dependable.  However,  with 
an  operator  on  each  machine  there  has  been  no  difficulty 
in  delivering  batches  at  an  average  interval  of  two 
minutes.  With  the  proportions  now  used  the  richer  mix 
takes  960  lb.  of  cement  per  batch  and  the  leaner  mix 
799  lb.  per  batch. 

There  was  some  difficulty  in  getting  this  quantity  of 
cement  into  the  weighing  compartment  without  delay 
and  this  was  overcome  by  putting  a  i-in.  air  pipe  into 
the  cement  hopper  just  above  the  radial  gate  and  direct- 
ing its  nozzle  upward.  By  turning  on  the  air  when 
the  hopper  gate  is  open  any  tendency  to  arch  or  clog  is 
prevented. 

\/hite,  red  or  green  signal  lights  are  burned  con- 
tinuously on  the  weighing  house  to  indicate  to  workmen 
on  other  parts  of  the  job  whether  the  rich  or  the  lean 
mix  is  being  delivered;  red  indicating  for  one  scale, 
and  green  for  the  other.  The  same  plan  is  followed  at 
the  head  of  the  spouting  system  so  the  foreman  on  the 
dam  knows  when  to  change  the  point  of  delivery.  A 
1:3:6  mix  is  used  in  the  body  of  the  dam  and  a 
1:21. :  5  mixture  is  placed  in  the  5  ft.  next  to  the  up- 
stream face,  along  the  downstream  face  of  the  spillway 
and  at  certain  other  designated  sections. 


of  2,000  cu.yd.  has  been  attained  in  a  16-hour  run. 
The  mixer  operator  manipulates  all  levers  controlling 
the  admission  of  materials  into  the  mixer.  With  the 
exception  of  the  water  valve,  all  these  gates  are  oper- 
ated by  water  pressure.  The  sand  and  gravel  measur- 
ing hoppers  are  located  close  to  the  outlet  from  the  bin 
above  so  that  when  the  measuring  hopper  is  full  it 
automatically  chokes  and  the  radial  gate  from  the  bin 
above  can  be  closed  at  any  time  before  the  outlet  from 
the  measuring  box  is  opened  again. 

Each  batch  is  mixed  a  full  minute.  Charging  and 
discharging  occupy  about  another  minute,  so  that  nor- 
mally a  batch  is  delivered  once  every  two  minutes. 

Each  mixer  discharges  through  a  hopper  that  deliv- 
ers to  either  of  two  skips  which  in  turn  deliver  to  a 
hopper  which  is  changed  to  vai'ious  levels  in  the  tower 
at  the  head  of  the  chute  system  as  the  work  progresses. 
At  this  point  a  hopper  capacity  of  about  two  batches  has 
been  found  convenient  in  regulating  the  flow  through 
the  chute,  in  avoiding  stoppages  and  maintaining  con- 
tinuous delivery.  A  separate  chute  system  is  used  for 
each  mixer,  but  the  capacity  of  each  chute  is  sufl[icient 
to  take  the  output  from  both  mixers  whenever  there 
is  occasion  for  concentrating  this  delivery. 

The  surface  of  the  dam  on  which  concrete  is  being 
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poured  is  kept  higher  at  the  downstream  edge  than 
at  the  upstream  edge,  giving  the  concrete  a  down- 
ward slope  of  about  10  deg.  toward  the  upstream  face 
of  the  dam.  This  facilitates  hosing  off  the  surface  by 
affording  a  good  slope  for  drainage  and  it  also  elimi- 
nates the  possibility  of  any  weakness  due  to  existence 
of  construction  joints  in  a  horizontal  plane  or  slop- 
ing downstream.  In  addition  to  this  slope  of  the  work- 
ing surface,  risers  or  vertical  steps  5  ft.  high  parallel 
to  the  axis  of  the  dam  are  occasionally  put  in  to  break 
the  uniformity  of  the  slope.  This  is  accomplished  by 
pouring  concrete  against  a  longitudinal  run  of  forms 
which  are  removed  before  the  next  section  is  poured. 

Before  pouring  concrete  on  the  sloping  top  of  the 
dam  the  surface  of  the  previous  pour  is  brushed  with 
wire  brushes  and  thoroughly  hosed  with  water  fi"om  a 
li-in.  hose  under  a  head  of  300  ft.  This  phase  of  the 
work  involves  considerable  time  as  concrete  is  poured, 
at  maximum  section,  on  an  area  of  about  one  acre 
which  has  to  be  entirely  gone  over  every  six  or  seven 
days.  In  addition  to  washing  and  brushing,  all  sur- 
faces against  which  fresh  concrete  is  poured  are  thor- 
oughly wet  down  just  before  pouring.  During  the 
winter  months  this  calls  for  minor  attention  but  the 
hot  dry  winds  of  summer  greatly  increase  the  hosing. 

The  standard  forms  used  on  the  dam  are  made  up  in 
5.x8-ft.  panels  consisting  of  lx6-in.  tongue-and-groove 
flooring  on  2x6-in.  studding  spaced  2  ft.  on  centers. 
Some  of  these  panels  have  been  used  continuously  for 
nine  months.  When  warped  and  cracked  due  to  the 
alternate  wetting  and  drying  the  flooring  is  taken  off 
and  the  panel  re-surfaced.    No  oil  is  used  on  the  fonns. 

The  accurate  alignment  of  form  panels  is  given  care- 
ful attention.  When  each  5-ft.  lift  of  concrete  has 
taken  its  initial  set  the  up-  and  downstream  faces  of 


the  dam  are  surveyed  and  exact  locations  of  the  pre- 
scribed limits  of  the  structure  are  marked  every  8  ft. 
In  placing  the  next  tier  of  forms  the  bottom  edge  is 
set  to  match  the  top  of  the  forms  last  placed,  whether 
these  are  slightly  out  of  alignment  or  not  and  the  exact 
locations  marked  by  transit  are  used  to  true  up  the 
tops  of  the  newly  placed  panels.  Thus  slight  inac- 
curacies are  corrected  without  abrupt  changes  in  slope. 

The  level  to  which  each  5-ft.  lift  should  come  is 
also  marked  on  each  new  tier  of  forms  by  the  surveyors, 
and  the  carpenters  tack  a  molding  along  the  forms  at 
this  level  to  indicate  to  the  concrete  foreman  the  limit 
to  which  he  is  to  pour.  This  level  is  usually  1  to  3 
in.  below  the  top  of  the  panel. 

The  form  panels  are  held  in  place  by  nine  pairs  of 
twisted  wires  and  two  rows  of  pipes,  three  in  each  row, 
which  serve  as  struts  to  take  compression  as  the  wires 
are  twisted  taut.  The  wires  are  slipped  through  loops 
embedded  in  the  concrete  and  are  pas.sed  around  the 
outside  studding  of  the  forms  in  the  usual  way.  The 
struts  are  made  of  old  pieces  of  pipe,  1  to  2  in.  in 
diameter.  Lengths  used  in  the  lower  row  are  about 
1\  ft.  long  and  in  the  upper  row  about  7  ft.  long.  At 
their  lower  ends  the  pipes  are  braced  against  the  rough 
surface  of  the  concrete  and  at  the  top  they  are  wedged 
under  the  notch  in  a  short  piece  of  dimension  lumber 
cut  for  the  purpose  and  arranged  as  showTi  in  the 
illustration  on  p.  467.  This  is  tacked  lightly  into 
place  so  the  nails  can  be  loosened  easily  with  a  shovel 
used  as  a  pry,  after  which  the  pipe  is  loose  and  can 
be  removed  easily.  The  pipes  are  pulled  out  the  same 
day  the  concrete  is  poured,  usually  as  soon  as  the  fresh 
concrete,  by  its  thrust  against  the  form,  balances  the 
tension  of  the  wires. 

Forms  are  moved  upward  as  work  progresses  so  that 
little  or  no  problem  of  form  storage  exists.  At  the 
present  stage  of  the  work  it  takes  from  six  to  seven 
days  to  complete  a  pour  over  the  entire  top  of  the  dam. 
This  gives  ample  time  for  setting  and  the  forms  are 
raised  about  once  a  week.  The  usual  plan  is  to  pour 
each  5-ft.  lift  in  two  operations,  a  depth  of  about  21 
ft.  being  placed  each  time  and  the  area  worked  being 
small  enough  so  that  the  second  pour  can  be  made 
before  the  first  has  set. 

Each  concrete  gang  on  the  dam  consists  of  six  men 
and  a  foreman.  Five  of  these  men,  including  the  fore- 
man, use  shovels  a  large  part  of  the  time  and  the  sixth 
man  is  stationed  on  the  chute  to  clear  stoppages  and 
help  in  manipulating  the  pulley  ropes  when  shifting  the 
delivery  point.  The  shovel  men  devote  attention  chiefly 
to  seeing  that  the  concrete  is  well  spaded  alongside  of 
forms,  around  plums  and  at  the  toe  of  the  natural 
slope  of  the  concrete  where  honeycombing  might  other- 
wise occur.  The  amount  of  water  in  the  concrete  is  so 
regulated  that  as  delivered  on  the  top  of  the  dam  it 
will  take  a  slope  of  about  20  deg. 

Not  less  than  10  per  cent  of  the  total  volume  of  the 
dam  is  to  consist  of  plums,  according  to  the  contract, 
and  these  are  usually  placed  in  large  sizes,  rock  up  to 
5  tons  in  weight  having  lieen  put  in.  The  plums  are 
quarried  in  a  talus  slope  about  three-quarters  of  a  mile 
above  the  dam  where  they  are  loaded  into  skips  on 
flat  cars  which  deliver  them  to  derricks  on  each  end 
of  the  dam.  The  plums  are  delivered  to  place  in  the 
structure  by  derricks;  at  the  present  stage  of  the  work 
two  10-ton  derricks,  set  on  pedestals  and  equipped  with 
110-ft.  booms  serve  the  major  portion  of  the  dam.    The 
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pedestals  are  about  15  ft.  square  and  as  there  is  need 
for  raising  them  they  are  built  up  50  to  75  ft.  above 
the  surface  of  the  finished  work.  When  a  new  pedestal 
is  ready  the  derrick  is  set  up  on  it  in  about  two  days. 
Plums  previously  washed  and  cleaned  of  soil  are  placed 
on  top  of  each  5-ft.  layer  of  concrete  at  the  time  of 
pouring  or  immediately  thereafter.  They  sink  into  the 
concrete  by  their  own  weight  but  project  enough  to  give 
good  bond  for  successive  pours.  Only  one  round  of 
plums  is  placed   in  each   5-ft.   pour. 

Porous  concrete  blocks  were  decided  upon  for  drain- 
age wells  because  it  was  believed  that  they  would  give 
the  maximum  drainage  perimeter  with  the  least  weak- 
ening of  the  structure  or  sacrifice  of  weight.  The 
blocks  are  precast  in  a  yard  on  the  floor  of  the  re.s.ervoir 
and  are  made  3  ft.  3  in.  square  and  3  ft.  high  with  a 
central  cored  opening  15  in.  square.  After  some  experi- 
ment it  was  found  that  the  ideal  combination  for 
maximum  weight  and  porosity  was  a  1:1:8  mix,  using 
rock  from  i-  to  1-in.  size.  Blocks  made  of  this  material 
weigh  3,440  lb.  per  cu.yd.  and  show  a  strength  in  com- 
pression of  994  lb.  per  sq.in.  after  twenty-eight  days. 
Satisfactory  porosity  is  shown  by  the  fact  that  a  stream 
from  a  2-in.  pipe  turned  against  the  side  of  the  block  all 
passes  through.  They  are  strong  enough  to  be  handled 
very  easily  and  forms  are  often  removed  after  three 
days. 

As  first  cast  the  blocks  were  provided  with  a  loop  of 
reinforcing  steel  embedded  in  each  side  to  faciltate 
handling.  This  was  found  unnecessary  and  a  depression 
1  in.  deep  is  now  made  in  each  block  about  5  in.  below 
the  top.  The  blocks  are  lifted  by  grab  hooks  which  fit 
into  these  depressions,  the  grab  hooks  being  slung 
from  chains  and  lifted  by  the  derrick.  About  1,600  of 
these  blocks  have  been  made  of  which  750  have  already 
been  placed  in  the  dam  with  practically  no  breakage. 
The  porous  blocks  are  placed  in  the  bottom  of  the  cutoff 
trench  for  its  full  length,  and  also  in  vertical  tiers. 
The  latter  are  50  ft.  apart  below  stream  bed  level,  and 
12  ft.  apart  from  stream-bed  to  top  of  the  dam.  As 
set  in  place  on  the  structure  about  two  sections  are 
kept  above  the  level  of  fresh  concrete  and  the  central 
opening  is  protected  by  a  wood  cover  to  prevent  debris 
from  falling  down  the  well. 


I'OROUS    CONL'KETE    BLOCKS    l<'01l    UKAINAGE    WELLS 

The.se  blocks  are  in  place  on  the  dam.     The  top  is  covered 
lo    k>-fii    out    debris.      Nole    depression    near    top    for    grab 

bonks. 

Two  8-hour  shifts  are  worked  at  the  dam.  The  first 
shift  is  on  from  6  a.m.  to  3  p.m.  with  a  lunch  hour 
from  11  to  12.  The  second  shift  works  from  4  p.m. 
to  1  a.m.  Except  for  carpenters  who  do  not  work 
during  the  second  shift,  the  crews  on  the  dam  are  the 
same  in  both  shifts. 

Lighting  for  the  second  shift  is  provided  by  1,000- 
watt  lamps  in  dome-type  reflectors  strung  about  150  ft. 
al)ove  the  surface  of  the  concrete.  It  would  be  desirable 
to  have  these  nearer  the  work  but  it  has  not  been  con- 
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venient  to  place  them  below  the  derrick  guys  and  other 
lines,  so  the  overhead  lamps,  of  which  six  are  usually 
used,  are  supplemented  by  three  or  four  additional 
lamps  attached  to  the  tower  or  convenient  points  lower 
down. 

In  an  endeavor  to  profit  by  experience  on  other  large 
dams  where  the  large  needle  valve  castings  have  been 
forced  out  of  shape  by  the  concrete  in  process  of  set- 
ting, special  precautions  are  taken  in  pouring  the  con- 
crete around  the  5-ft.  needle  valves  which  are  now  being 
placed.  The  main  valve  castings  are  not  embedded  in 
the  concrete  which  is  poured  with  the  main  body  of  the 
dam.  Instead  a  3-ft.  space  is  maintained  by  supple- 
mentary form  work  entirely  around  the  valve  setting. 
When  ready  for  finally  embedding  the  valve  in  concrete, 
the  casting  is  held  rigidly  in  the  exact  position  desired 
by  short  pieces  of  railroad  iron  wedged  against  both 


Special  Trussed  Falsework  for 
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FALSEWORK  of  rather  extraordinary  detail  was 
designed  for  the  Cienega  Creek  Bridge  recently  built 
by  the  Arizona  Highway  Department,  but  the  design  after 
erection  appeared  to  be  somewhat  unsafe  and  was 
therefore  supported  by  a  tower  through  the  river  bed. 
Its  original  detailing  and  subsequent  strengthening 
seem  to  be  worth  description. 

The  bridge,  located  about  30  miles  southeast  of  Tuc- 
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Section  A-A 


FIG.  1.     DESIGN"  DET.\ILS  OF  THE  FALSEWORK  FOR   CIENEG.\  CREEK   .\RCH    IX   .\RlZON.\ 
This  is  for  a  146-ft.  concrete  arch.     An  additional  supporting  tower  was  required  before  work  was  started.      (See  Fig.  3.) 


inside  and  outside  of  the  casting.  Concrete  is  then 
carefully  pwured  around  the  casting,  the  bracing  out- 
fide  being  embedded  by  the  concrete  and  left  perma- 
nently in  place. 

All  seams  in  the  foundation  were  excavated  to  solid 
rock  before  concreting  began,  but  in  the  upper  portions 
of  the  canyon  wall,  as  small  seams  are  encountered, 
li-in.  pipes  are  inserted  in  them  and  carried  up  about 
20  ft.  When  this  amount  of  concrete  has  been  poured 
above  the  seam,  grout  is  forced  in  through  the  pipe. 
Due  to  the  considerable  height  of  the  structure  the  side 
walls  were  not  readily  accessible  before  construction 
began.  Now  that  they  can  be  easily  reached  they  are 
again  being  gone  over  and  all  loose  material  barred 
down.  Water-worn  surfaces  are  either  sand-blasted  or 
drilled  and  shot. 

No  coal  or  fuel  oil  is  used  on  the  job.  About  22,000 
cords  of  wood,  cut  in  the  process  of  clearing  the  reser- 
voir and  floated  down  to  the  dam,  is  used  under  the 
boilers  of  dinkies,  derricks  and  wherever  power  other 
than  electricity  is  required. 

Contract  for  the  construction  of  the  dam  is  held  by 
the  Utah  Construction  Co.,  for  whom  H.  J.  Lawler  is 
superintendent  and  A.  E.  Paddock  is  construction  engi- 
neer. M.  M.  O'Shaughnessy  is  city  engineer  of  San 
Francisco  and  is  represented  by  C.  R.  Rankin,  as  resi- 
dent engineer  at  the  dam. 


son,  Ariz.,  carries  the  Benson  Bail  highway  over  the 
Southern  Pacific  Railroad  and  the  creek  which  gives  it 
its  name.  Its  central  span  is  a  reinforced-concrete  arch 
of  146  ft.  span  with  no  particular  novelty  except  that 
which  lies  in  the  fact  that  the  arch  rib  and  the  floor 
are  integral  for  some  distance  each  side  of  the  crown 
as  described  in  Engineering  Neivs-Record,  August  10, 
p.  235.  At  this  point  the  creek  is  a  mere  trickle  most  of 
the  time,  but  sudden  and  violent  floods  are  often  ex- 
perienced during  the  summer  and  winter  months.  The 
bed  of  the  stream  is  composed  of  sand  and  gravel  which 
erodes  to  a  considerable  depth  during  high  water  and 
which,  therefore,  is  not  particularly  well  suited  for 
service  as  falsework  foundation.  These  conditions 
caused  the  contractor  to  select  the  system  of  centering 
shown  in  the  drawing. 

In  the^construction,' as  indicated  in  view.  Fig.  2.  the 
main  .truces .wereT"  swung  out  from  above  and  were 
erected' entirely.' without  support  .from  the  bed  of  the 
creekr  wh'ich  is  70  ft.  below  the  roadway  grade.  Neces- 
sary framing  was.  then  built  above,  the  trusses  and  part 
of  the  arch  ribs  beginning  at  the  springline  poured  as 
•shown  in  Fig.  2.  •  The  falsework- for  the  rib  section  at 
the  right  of.the  view  is  supported  directly  on  the  natural 
ground  which  forms  the  shore  at  this  point  before  dip- 
ping abruptly  to  the  bed  of  the  stream. 

There    was    no    appreciable   distortion    of    the    false- 
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FIG.   2.     FALSEWOKK  AS  FIRST  ERKCTED 

work,  such  as  humping  up  at  the  crown  and  pushing 
endwise  during  or  after  these  preliminary  operations, 
but  the  engineers  had  reluctantly  accepted  the  contrac- 
tor's design  for  the  falsework  as  indicated  in  the  draw- 
ing and  had  agreed  to  its  acceptance  only  on  a  strict 
adherence  to  the  drawings  and  excellent  construction 
details.  After  the  falsework  was  up  it  was  felt  that 
the  work  was  not  as  good  as  it  should  have  been  and 
that  there  was  a  considerable  variation  in  the  principal 
dimensions  with  the  result  that  the  falsework  neither 
looked  safe  nor  checked  when  the  stresses  were  in- 
vestigated. 

The  engineer,  therefore,  insisted  that  when  the  arch 
rings  came  to  be  poured  across  the  creek  that  additional 
support  was  required  and  forced  the  contractor  to  put 
in  a  tower  as  shown  in  Fig.  3.  Concrete  foundations 
were  prepared  to  give  the  necessary  bearing  for  the 
footings  of  the  tower.  The  wooden  framing  was  car- 
ried up  to  the  trusses  and  part  of  the  load  from  them 
transferred  by  wedges.  The  tension  rods  in  the  hori- 
zontal trusses  were  then  altered  to  suit  the  changed 
location  of  the  support.  The  crown  section,  consisting 
of  the  monolithic  roadway  slab  and  arch  ribs,  was  then 
poured  and  followed  by  the  remaining  rib  section. 

No  floods  in  the  Cienega  Creek  occurred  during  the 
time  the  tower  was  in  place  and  the  work  was  carried 
to  a  successful  conclusion.  The  centering  was  dropped 
into  the  river  after  the  tower  had  been  dismantled. 

The  bridge  was  designed  and  built  under  the  direc- 
tion of  Thomas  Maddock,  state  engineer,  with  the 
writer  as  bridge  engineer,  A.  W.  .Jenkins,  resident 
engineer,  and  G.  B.  Little,  inspector.  English  &  Pierce 
of  Phoenix,  Ariz.,  were  the  general  contractors. 


FIG.   3.      SUPPORTING   TOVVEK    IN    PLACE 


Water  Power  Development  in  Scotland 

By  R.  Johnstone-Taylor 

Underdale,  Shrewsbury.  England 

SUPPLEMENTING  the  note  on  water-power  possi- 
bilities in  Ireland  in  Engineering  News-Record,  May 
25,  1922,  p.  878,  attention  is  called  to  a  government  re- 
port just  issued  on  the  water-powers  of  Scotland. 

Altogether  there  are  nine  schemes  proposed,  esti- 
mated to  give  183,000  continuous  kw.  at  an  average  cost 
of  £38  5s.,  which  is  about  double  the  present  cost  of 
modern  steam  stations  in  England.  Some  leading  en- 
gineers are  now  interested  in  these  proposals  and  have 
made  preliminary  surveys  of  two  of  the  most  promising 
schem.es,  known  as  the  Lochaber  and  Grampian  pro- 
posals. These  have  recently  received  Government  sanc- 
tion, and  are  likely  to  be  proceeded  with.  Scotland, 
by  reason  of  its  topographical  character  and  its  ab- 
normal rainfall  is  peculiarly  suited  to  water-power 
developments,  although,  of  course  on  a  comparatively 
small  scale  compared  to  American  enterprfses. 

The  first  British  water-power  scheme  of  any  size 
was  put  down  in  Scotland  for  aluminum  refining  in 
1909  at  Kinlochleven,  the  3,000  hp.  Pelton  wheels  there 
exciting  considerable  interest  at  the  time.  The  Loch- 
aber scheme  is  in  the  same  district  and  may  be  con- 
sidered as  aiming  at  utilizing  the  water  power  of  the 
We.st  Midlands  of  Scotland  flowing  towards  the  Atlantic. 
A  normal  head  of  680  ft.  will  be  available,  with  880  ft. 
as  a  maximum.  The  drainage  area  is  303  square  miles. 
It  has  an  average  rainfall  of  73  in.  per  year,  giving  an 
estimated  run-off  of  876  million  gallons  per  day.  Natural 
lakes  will  be  utilized  as  reservoirs,  dams  36  ft.  high 
being  contemplated  to  give  additional  storage.  Two  of 
these  lakes  will  be  connected  by  a  tunnel  3j  miles  long, 
but  the  final  supply  tunnel  is  proposed  to  be  15  miles 
long  and  15  ft.  in  diameter,  the  lower  portion  running 
under  pressure.  There  will  be  one  power  station  and 
the  power  will  be  utilized  for  aluminum  production. 
The  estimated  available  power  on  the  Lochaber  develop- 
ment is  72,000  hp. 

The  other  proposal  is  known  as  the  Grampians 
scheme,  the  power  from  which  it  is  proposed  to  dis- 
tribute over  a  wide  area  for  general  purposes.  In  the 
main  it  aims  at  utilizing  the  water  power  of  the  East 
Midlands  gravitating  towards  the  North  Sea  via  the 
River  Tay.  The  catchment  area  is  417  square  miles 
divided  into  two  sections  and  having  four  power  sta- 
tions. The  total  available  power  is  estimated  at  56.000 
kw.  The  scheme  is  considered  financially  favorable. 
As  in  the  Lochaber  proposal  natural  lakes  will  be  used 
as  reservoirs  and  dammed  35  to  50  ft.  to  give  additional 
storage,  the  total  storage  capacity  being  estimated  at 
100,450  million  gallons,  while  pressure  tunnels  cut  in 
the  solid  rock  will  be  a  feature  of  it.  The  available 
head  at  the  uppermost  of  the  four  power  stations  will 
be  450  ft.  and  16,000  kw.  will  be  developed,  while  the 
lower  power  station  on  the  same  section  is  intended  to 
give  14,000  kw.  on  a  fall  of  150  ft.,  but  with  an  overload 
of  100  per  cent  in  wet  seasons. 

The  other  section  is  much  smaller,  having  a  gather- 
ing area  of  32  square  miles  but  natural  lakes  used  as 
reservoirs  and  pressure  tunnels  are  also  a  feature  of 
this  section.  The  two  power  stations  are  estimated  to 
develop  4,200  kw.  and  7,500  kw.  under  respective  heads 
of  650  and  870  ft. 
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Engineers  in  Many  Fields  Discuss  Licensing 

Extracts  from  Letters  Commenting  on  the  Editorial  Discussion 
of  the  Subject  Published  in  Engineering  News-Record  of  July  6 


Since  the  jmblication  in  the  issue  of  July  6.  of 
an  editorial  discussion  on  "A  Rational  Approach 
to  t'he  Licensing  Problem,"  Engineering  Nevvs- 
Recorcl  has  invited  comment  as  to  the  viewpoint 
therein  presented  from  a  number  of  representative 
engineers.  Some  of  these  were  knoivn  to  favor 
the  licensing  principle,  some  disapproved  and 
others  either  were  neutral  or  had  never  expressed 
any  opinions.  The  replies  that  have  been  received 
indicate  a  widespread  approval  of  the  principles 
advanced  in  our  discussion,  but  few  of  the  ivritrs 
can  find  valid  reasons  for  the  licensing  laivs  that 
have  been  enacted  and  are  noiv  conieynp^.ated.  The 
following  extracts  are  from  some  of  these  replies. 
Others  appeared  in  the  issue  of  Aug.  31. — Editor. 


•  J.  B.  Lippincoli 

Consulting  Engineer,  Los  Angeles.  Calif. 

T  am  thoroug-hly  in  favor  of  a  license  law  for  engineers. 
At  present  we  can  hardly  assume  the  dignity  of  a  profession 
because  of  the  very  numerous  irresponsible  and  incompetent 
men  who  are  engaged  in  this  pursuit  without  any  restraint 
and  without  adequate  qualification. 

I  cannot  agree  with  your  idealistic  assumption  that  in 
discussing  these  laws,  we  must  consider  only  the  public  wel- 
fare and  not  the  selfish  interests  of  the  engineer.  I  think 
that  we,  distinctly,  as  a  class,  have  a  right  to  contend  for 
our  rights  and  for  our  advancement,  specifically  for  our- 
selves and  more  or  less  as  distinct  from  the  question  of 
public  welfare.  I  am  sure  this  has  been  done  by  many 
other  professional  men  where  the  public  intsi-est  is  not 
vitally  involved.  For  instance,  I  find  that  my  dog  doctor 
cannot  practise  without  a  license  of  the  State  of  California. 
I  think  that  we  certainly  have  the  right  to  receive  the  same 
amount  of  consideration   that  veterinary   surgeons  do. 

The  San  Francisco  and  Los  Angeles  Chapters  of  the  Am- 
erican Association  of  Engineers  are  both  working  on  a  law 
for  presentation  at  the  next  session  of  the  legislature. 


J .  V.  Dccics 
Cun.-^ulting  Engineei',    New   York. 

I  think  that  you  are  on  the  right  line  with  respect  to  the 
licensing-  question.  This  matter  is  not  new,  for  somewhere 
or  other  I  have  found  that  in  18M0  the  question  of  licensing 
and  regulating  the  engineering  profession  was  advocated 
in  England  by  the  profession  itself  "for  the  purpose  of 
securing  greater  efliciency  in  the  profession  and  to  promote 
safety."  At  that  time  engineering  as  a  profession  was 
rew  and  there  was  no  sub-division  into  specialties  as  now. 

The  question  seems  to  have  lain  dormant  for  many  years, 
but  during  the  last  ten  or  twelve  years  the  legislatures  of 
many  states  have  passed  licensing  laws  more  or  less 
simultaneously.  Certainly,  there  has  never  been  a  demand 
cither  from  the  public  or  from  the  press  for  the  protection 
(whether  of  the  public  or  of  the  profession)  that  might  be 
expected  from  such  legislation.  On  the  other  hand,  there 
seem  to  have  been  no  enactments  requiring  that  qualified 
engineers  should  pass  upon  and  certify  the  safety  of 
structures  and  equipment  any  failure  of  which  may  involve 
the  security  of  the  public.  This,  it  seems  to  me,  is  com- 
pletely ignored. 


Take,  for  the  purpose  of  illustration,  our  ov/n  New  York 
law,  as  I  presume  most  state  laws  will  follow  the  same 
general  lines.  The  first  section  states:  "In  order  to  safe- 
guard life,  health,  and  property,  any  person  practising  or 
offering  to  practise  professional  engineering  «  *  *  shall 
hereafter  be  required  to  submit  evidence  that  he  or  she  is 
qualified  so  to  practise  *  *  *."  No  one  in  whatever  humble 
capacity  is  permitted  to  practise  professional  engineering 
until  he  has  been  duly  licensed,  but  he  may  be  licensed 
when  he  is  twenty-one  years  of  age,  and  before  he  is 
licensed  he  must  have  practised  engineering  for  four  years. 
The  certificate  issued  as  the  result  of  this  very  special 
invest'gation  as  to  qualifications  states  that  the  party 
"having  given  satisfactory  evidence  that  he  has  the  qualifi- 
cations rcijuired  by  the  law  is  hereby  licensed  to  practise 
professional  engineering."  On  such  a  basis  as  this,  what 
possible  piotection  can  the  public  have  that  their  lives, 
health,  and  property  are  safeguarded?  The  many  branches 
into  which  the  profession  has  been  split  up  make  the  ques- 
tion of  qualification  to  practise  engineering  on  broad  lines 
an  absurd  and  superfluous  anachronism.  A  man  who  has 
been  trained  and  is  expert  in  one  line  of  engineering  may 
not  be  in  the  slightest  degree  capable  or  competent  to 
practise  the  profession  in  another  line.  The  law  is  value- 
less and  of  no  effect  in  so  far  as  the  protection  of  the  lives, 
health,  and  property  of  the  public  are  concerned. 

In  the  passage  of  these  laws  there  is  no  intimation 
(and  the  point  is  carefully  avoided)  that  in  them  there  is 
any  purpose  to  benefit  the  profession  itself.  Reading  be- 
tween the  lines,  however,  it  rather  appeals  to  one  that  they 
originated  in  a  selfish  motive  to  make  a  closed  corporation 
of  the  profession. 

Personally,  I  have  no  objection  to  the  licensing  of  civil 
engineers,  but  that  a  civil  engineer  qualified,  competent, 
and  expert  in  his  line  in  one  state  should  be  precluded  from 
practising  in  another  is  absurd  on  the  face  of  it,  particu- 
larly as  a  single  engineering  undertaking  often  extends 
beyond  the  limits  of  a  single  state.  If  out  of  this  chaotic 
mess  of  amateurish  law  making  a  proper  federal  require- 
ment could  be  set  up  that  would  not  only  prescribe  the 
iiualifications  necessary  to  practise  within  the  United  States 
but  also  provide  that  all  public  works  wherein  may  be 
involved  the  safeguarding  of  the  life,  health,  and  property 
of  the  public  shall  be  certified  by  a  responsible  and  qualified 
licensed  professional  engineer,  there  would  be  some  sense 
in  the  application   of  the   licensing  principle. 

One  result  of  the  enactment  of  licensing  laws  is  the  legal 
establishment  of  engineering  as  a  profession.  It  is  the 
official,  legal  recognition  that  engineering  in  its  various 
professional  branches  necessitates  training  and  skill.  As 
the  piofession  has  been  built  up  by  the  engineering  societies 
here  and  in  Europe,  it  seems  to  me  that  those  societies  each 
in  its  own  field  are  far  better  qualified  to  pass  upon  engi- 
neering attainments  than  would  be  individuals  empowered 
by  each  separate  state,  sometimes  politicians  with  no 
knowledge  of  engineering,  or  by  others  equally  unfitted. 
It  would  seem  that  the  qualifications  required  to  become 
a  member  of  any  one  of  our  great  engineering  societies 
would  constitute  a  far  better  criterion  for  the  professional 
engineer  than  the  present  chaos  of  loosely  drawn  and  per- 
haps ignorantly  conceived  laws.  When  we  can  get  these 
essential  qualifications  and  proper  examination  of  candi- 
dates by  a  central  engineering  body  with  licenses  issued 
by  a  central  authority  we  shall  have  arrived  at  a  rational 
solution  of  the  problem  which  would  be  acceptable  to  the 
profession  itself  and  which  would  bo  worth  while  as  a 
safeguard  for  the  life,  health  and  property  of  the  public. 

I  venture  to  suggest  that  the  Institution  of  Civil   Engi- 
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neers  of  Great  Britain  has  presented  to  us  a  lesson  worthy 
of  consideration.  It  is  seeking  to  protect  the  term  "civil 
engineer"  by  means  of  a  bill  to  be  passed  in  Parliament 
setting  up  a  tribunal  which  shall  pass  on  the  qualifications 
of  any  one  who  desires  to  be  termed  a  "civil  engineer." 
This  tribunal  would  be  made  up  of  men  named  by  the 
president  of  the  Institution.  It  appears  to  me  that  if  such 
a  tribunal  could  be  set  up  in  this  country  consisting  of 
representatives  of  our  engineering  societies  it  would  go  far 
toward  clearing  up  the  situation. 

Whether  the  state  legislatures  would  be  willing  to  see 
their  licensing  powers  taken  from  them  by  such  a  nation- 
wide body  is,  however,  extremely  doubtful.  I  feel,  there- 
fore, that  this  discussion  is  more  or  less  academic.  If  the 
state  licensing  laws  are  ill-drawn  or  unwise,  the  time  to 
have  stopped  them  was  before  they  were  passed,  not  after. 
The  duty  now  remaining  is  to  watch  carefully  and  closelv 
their  operation  with  a  view  to  later  amendment  or  consoli- 
dation. 

I  sec  in  your  issue  of  July  27,  1922,  that  the  state  engi- 
neering examiners  have  promulgated  a  plan  by  which  there 
may  be  a  recognition  of  licenses  in  other  than  the  issuing 
states.  Naturally  I  am  entirely  in  accord  with  such  a 
movement  and  for  my  part  think  that  if  an  engineer 
receives  a  license  in  one  state  it  should  ipso  facto  give  him 
authority  to  practice  in  any  state. 
*     *     * 

R.   D.  Coombs 

EngiriLer  and  Contractor,  New  York. 

Lest  he  fail  to  convey  his  real  opinion  the  writer  desires 
first  to  record  himself  as  opposed  to  the  general  licensing 
of  engineers,  either  as  at  present  practiced  or  under  any 
other  plan.  The  present  plans  cannot  accomplish  any  great 
public  benefit  and  the  writer  does  not  believe  that  any 
effective  general  plan  can  be  evolved.  It  is  believed  that 
such  support  as  the  project  has  thus  far  received  is  based 
on  three  desires:  1.  To  "close"  the  profession  and  restrict 
the  number  of  engineers;  2.  To  provide  political  place, 
patronage,  and  fees;  3.  To  prevent  or  decrease  accidents, 
particularly  in  the  building  trades. 

The  present  licensing  plans  will  certainly  not  accomplish 
the  first  intention,  whether  or  not  that  intention  is  itself 
desirable  and  in  the  public  interest.  The  third  desire  can 
more  surely  be  accomplished  by  enlarging,  improving  and 
if  necessary  licensing  the  building  and  related  departnie.its 
of  our  cities.  The  head  of  an  engineering  or  architectural 
firm  might  be  a  competent  engineer  and  the  proud  posses- 
sor of  a  license  but  those  facts  are  no  guarantee  that  the 

'  final  structure  will  be  a  safe  structure  if  passed  by  an 
incompetent  or  pliable  building  department,  inspected  by 
absent  treatment,  and  built  by  a  practical  and  sometimes 
reckless  contractor. 

May  the  writer  amend  your  thii-d  principle  by  omitting 
the  word  "ultimate"?  The  actual  designer  is  the  one  who 
should  be  competent,  as  his  licensed  competent  and   busy 

'  superior  may  never  see  the  details  of  design.  The  real 
protection  to  the  public   is  the   reputation  of  the   concern 

;    and  the  care  taken  by  it  to  acquire  the  confidence  of  its 

;    clients. 

It  would  be  of  interest  to  know  the  relative  numbers  of 
teachers  and  consulting  engineers  as  compared  with  con- 
tracting engineers,  railroad  engineers,  etc.,  who  favor  the 
plan  of  general  licensing.  The  writer  is  under  the  impres- 
sion that  the  former  group  furnishes  most  of  the  support 

'  for  the  movement  and  that  the  latter  group  does  not  admit 
either  its  practicability  or  necessity. 

Even  though  it  were  possible  to  make  any  exercise  of 
engineering  judgment  a  misdemeanor  if  performed  by  the 
unlicensed,  the  enforcement  of  the  law  would  be  impracti- 
cable, and  how  otherwise  can  the  purely  engineering  group 

j    expect  to  avoid   encroachment  by  those   who   both   design 

I    and  construct  or  who  only  construct. 

It  would  seem  that  the  general  licensing  of  engineers  is 
merely  another  of  the  many  efforts  of  recent  years  to  make 
us  all  better  by  law  and  by  establishing  another  federal  or 
municipal  agency  which,  on  appointment,  becomes  miracu- 
lously endowed  with  superior  vision  and  wisdom. 


Chas.  W.  Guslavus 

Peninsular    Engineering    Co..    Detroit.    Mich. 

It  was  with  a  great  deal  of  interest  and  chagrin  that  I 
read  the  statement  that  the  New  York  Section  of  the  Amer- 
ican Institutei  of  Mining  Engineers  and  two  engineering 
societies  in  Pennsylvania  move  for  repeal  of  licensing  laws. 
I  have  also  noted  from  time  to  time  editorials  and  com- 
ment on  the  question  of  licensing  and  would  like  to  express 
my  opinion  on  the  subject. 

The  fundamental  principles  for  creating  an  engineers 
license  law  are  two,  namely:  the  protection  of  the  public 
and  the  protection  of  the  engineer.  No  doubt  the  ardent 
advocate  of  professional  ethics  would  eliminate  the  pro- 
tection of  the  profession,  but  we  must  remember  that  facts 
as  well  as  theory  must  be  considered.  Protection  of  the 
profession  would  itself  protect  the  public.  Speaking  of  pro- 
tecting the  public  is  a  joke.  The  "poor"  public  apparently 
does  not  give  a  tinkers  dam  about  the  matter  until  some 
catastrophe  takes  place,  and  within  two  weeks  they  have 
forgotten  it  entirely.  That  this  is  true  is  being  evidenced 
every  day  by  the  employment  of  contractors  with  the  word 
"Architect"  after  their  name,  or  the  engagement  of  an 
electrical  contractor  who  will  furnish  a  free  design. 

Suppose  we  do  enact  license  laws  that  protect  the  engi- 
neer. Our  ethical  brethren  cry  out  that  such  laws  constitute 
class  legislation.  The  architects  apparently  are  not  worry- 
ing about  the  class  legislation  which  is  in  force  for  their 
benefit.  Nor  are  the  lawyers  and  doctors.  Before  going 
farther,  let  us  straighten  out  this  matter  of  the  public, 
lawyer  and  doctor,  which  some  critics  insist  does  not  enter 
into  the  question.  It  has  been  stated  that  the  doctor  and 
lawyer  deal  with  the  individual;  every  man,  woman  and 
child  being  a  prospective  client.  However  poor,  illiterate  or 
ignorant,  the  plain  citizen  has  the  right  to  feel  that  his 
lawyer  or  doctor  has  been  vouched  for  by  the  state.  There 
is  no  other  way  to  protect  him.  The  state  cannot  examine 
and  approve  the  prescriptions  of  the  doctor,  nor  the  briefs 
of  the  attorney,  nor  has  the  citizen,  in  general,  the  time,  the 
ability,  or  the  resources  to  investigate  the  qualifications  of 
this  individual  into  whose  hands  he  is  about  to  entrust  his 
liberty,  perhaps  his  very  life. 

It  has  been  stated  by  advocates  against  licensing  that 
these  conditions  do  not  apply  in  the  case  of  the  engineer  or 
architect,  that  those  who  seek  their  services  possess  capital 
or  command  capital,  and  are  in  general  responsible  and  of 
substance.  They  may  be  assumed  to  have  intelligence,  re- 
sources and  time  to  determine  the  fitness  of  an  engineer  or 
architect.  The  standards  of  these  investigators  will  pro- 
bably be  higher,  and  will  certainly  be  more  specialized 
than  any  that  might  be  prescribed  by  the  state  in  a  reason- 
able license  law.  All  this  is  sheer  bosh,  bunk  and  insidious 
propaganda.  The  very  persons  just  mentioned  are  the  ones 
who  put  up  theatres,  halls,  grandstands  and  utilities.  Who 
uses  them,  and  whose  life  is  endangered?  The  "poor"  pub- 
lic, of  course.  So  long  as  the  engineers  stand  by  and  see 
these  very  persons  hire  plumbers  and  steamfittets  as 
"expert  heating  engineers"  and  wiremen  as  "electrical  engi- 
neers" and  those  other  monstrosities  that  "Civil  Engineers 
Wives"  write  about,  just  so  long  will  the  public  be  in  danger 
and  the  engineers  ranking  in  fourth  place  instead  of  the 
high  and  esteemed  position  our  ethical  brethren  are  wish- 
ing to  have  them  occupy. 

Licensing  of  the  engineers,  even  if  it  could  be  termed 
class  legislation  and  protection,  would  eliminate  this  riff- 
raff, and  automatically  furnish  protection  to  the  public, 
who  are  the  ones  requiring  it,  not  the  one  engaging  the 
services  of  the  engineer  or  architect. 

But,  the  critics  will  say,  later  work  and  experience  will 
raise  professional  ability  and  trust  in  the  engineers  work, 
and  not  a  license  in  the  hands  of  the  young  graduate.  It 
is  an  easy  matter  to  require  a  certain  amount  of  actual 
experience  before  a  license  would  be  granted,  thus  inspiring 
those  to  strive  for  it  who  are  at  least  duly  qualified,  and 
build  up  the  ranks  so  that  the  profession  could  occupy  a 
dignified  position.  It  is  not  necessary  for  the  license  to 
specify  the  business  ability  and  horse  sense  of  the  holder 
of  it,  as  one  engineer  seems  to  think.     Doctors  and  lawyers 
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certificates  do  not  require  it.  Competition  takes  care  of 
that  phase  of  the  matter. 

Further  criticism  may  state  that  the  license  committee 
of  the  American  Society  of  Civil  Engineers,  which  has  been 
sitting  for  a  year,  has  not  yet  arrived  at  any  conclusion 
justifying  a  report.  This  certainly  is  no  reflection  on  the 
question  under  discussion  when  one  considers  the  time  they 
had  deciding  matters  relative  to  their  constitution,  and  as 
Gardner  Williams  remarked  after  their  heroic  efforts,  "a 
careful  reading  will  discover  few  sections  that  improve  upon 
the  old  ones."  American  Engineering  Council  also  adopted 
a  report  on  registration.  Talk  about  your  milk  and  water 
editorials.  The  committee  states  it  should  be  beneath  the 
dignity  of  engineers  to  fence  themselves  against  qualified 
competition  by  the  artificial  barrier  of  statute.  Licens- 
ing provides  competition  among  qualified  persons,  if  any- 
thing, which  is  a  reasonable  step  in  a  sane  direction.  Its 
the  unqualified  element  that  disrupts  competition. 

Other  critics  would  unquestionably  ditch  registration  and 
protect  the  public  with  the  building  code  as  it  is  being  for- 
mulated at  Albany  by  Commissioner  Sayer"s  labor  leaders, 
actors,  health  oflncers  and  other  hot  sketches.  Sure,  let  the 
engineers  educate  these  fellows  and  start  a  campaign  of 
public  information.  That  is  what  engineers  are  educated 
for,  presumably,  and  not  for  engineering  work. 

Until  "some"  engineers  realize  that  we  must  stick  to- 
gether and  work  together,  as  that  which  benefits  one  bene- 
fits all,  we  will  have  to  listen  to  the  "twaddle"  about  educat- 
ing the  public  and  raising  professional  .standards  until  the 
cows  come  home.  Registration  for  protection  of  the  profes- 
sion protects  the  public,  and  cannot  be  misconstrued  as  un- 
ethical or  being  class  legislation.  Here  is  hoping  the  mining 
engineers  come  up  to  the  surface  of  the  ground  and  see  the 
light.  Pennsylvania  has  enough  poor  laws  on  her  books, 
so  for  goodness  sake  leave  a  few  of  the  good  ones  on  that 
were  fortunate  enough  to  get  on. 


Edward  Flad. 

Consulting  Engineer,  St.  Louis,  Mo. 

Ought  the  state  to  pass  upon  the  qualifications  of  Oiie 
who  desires  to  practice  engineering  and  decide  whether  or 
not  he  may  represent  himself  to  the  general  public  as  an 
"engineer,"  issuing  licenses  to  those  only  who  are  qualified? 

The  reasons  for  requiring  licensing  may  properly  be  set 
forth  as  follows:  1.  The  protection  of  the  general  public 
against  the  charlatan  or  unqualified  engineer,  .so  that  any 
one  desiring  to  employ  an  engineer  may  know  that  the  state 
has  passed  upon  his  qualifications.  2.  The  protection  of  the 
general  public,  as  far  as  may  be,  against  damage  to  life 
or  property  from  accidents  due  to  faulty  design,  o.  The 
protection  of  the  engineer  against  the  competition  of  the 
uneducated  or  inexperienced  practitioner,  thereby  eliminat- 
ing those  who  are  unqualified  and  improving  the  standing 
of  the  profession. 

Let  us  consider  these  reasons  in  the  order  above  cited. — 
1.  There  does  not  seem  to  be  any  demand  by  the  general 
public  for  protection  against  the  unqualified  engineer. 

One  who  requires  the  services  of  an  engineer  may  safely 
be  assumed  to  be  a  person  of  some  means,  to  have  the 
ability  required  for  making  the  necessary  investigation  and 
to  have  ample  opportunity  to  become  fully  informed  as  to 
the  qualifications  of  the  particular  individual  before  engag- 
ing him  as  his  engineer.  In  this  respect  the  engineering 
profession  difl'crs  from  that  of  the  doctor  or  the  lawyer. 
It  is  submitted  that  licensing  would  not  materially  assist 
the  general  public  in  the  selection  of  engineers.  The  unin- 
formed, the  poor,  the  indigent,  need  no  protection  for  they 
do  not  employ  the  services  of  engineers. 

2.  The  protection  of  the  general  public  against  damage 
from  accidents  due  to  faulty  design  will  not  be  properly 
accomplished  by  licensing  unless  the  issuing  of  licenses  is 
restricted  so  as  to  cover  specifically  each  line  of  work. 

An  engineer  may  be  qualified  by  education,  training  and 
experience  to  undertake  important  work  of  design  and  con- 
struction and  yet  not  be  an  expert  in  all  the  various 
branches  of  engineering  involved  in  the  design.     His  ability 


to  prosecute  successfully  a  particular  piece  of  work  depends 
in  large  measure  upon  his  ability  to  select  assistants  and 
specialists  to  supplement  the  general  information  which 
he  himself  possesses.  Let  us  a.ssume  one  of  our  leading 
engineers  should  undertake  the  design  and  construction 
of  a  system  of  waterworks.  This  would  involve  civil  engi- 
neering, hydraulic  engineering,  electrical  engineering, 
mechanical  engineering  and  chemical  engineering.  I  doubt 
if  any  considerable  percenfaige  of  our  leading  waterworks 
engineers  would  be  fully  competent  in  the  details  of  each  of 
these  branches,  or  able  to  qualify  for  licenses  which  elimi- 
nate those  not  fully  qualified  in  the  particular  branch  of 
engineering  specified  in  the  license.  Any  form  of  license 
which  would  offer  material  protection  in  this  respect  would 
undoubtedly  eliminate  50  per  cent  or  more  of  our  most  prom- 
inent engineers  and,  unless  the  license  when  issued  did 
oflFer  such  protection,  it  would  be  a  useless  and  unreasonable 
restriction  and  of  no  avail,  so  far  as  the  interest  of  the 
general  public  is  concerned. 

It  is  submitted  that  the  public  is  best  protected  against 
damage  due  to  failure  of  structures  by  building  laws  en- 
forced by  public  oflicials  whose  duties  require  them  to  check 
over  and  pass  upon  the  plans  and  specifications  before 
permits  for  their  construction  are  issued,  supplemented  by 
such  supervisory  control  as  may  be  necessary  during  con- 
struction. 

.3.  Such  benefits  as  may  accrue  to  the  profession  from 
licensing  will  depend  upon  the  standard  ^*  qualifications 
set  up. 

If  the  standard  is  broad  enough  to  admit  all  of  those 
who  should  properly  be  admitted,  licensing  will  eliminate 
very  few,  let  us  say  perhaps  1  per  cent  of  those  now  prac- 
ticing. We  all  know  that  there  are  a  few  in  each  commu- 
nity who  set  themselves  up  as  engineers  and  who  are  not 
qualified  either  by  training  or  experience  to  practice,  but 
those  who  should  properly  be  eliminated  are  so  few  that 
they  do  not  offer  any  serious  menace  to  the  standing  of  the 
profession.  Any  narrow  restiictions  in  the  licensing  re- 
quirements, based  upon  examination  as  to  technical  knowl- 
edge in  each  particular  branch  of  engineering  for  which 
licenses  may  be  issued,  w-ould  deprive  the  public  of  the 
services  of  a  large  majority  of  our  competent  engineers, 
and  so  may  properly  be  considered  to  be  against  public 
policy. 

Permit  me  to  suggest,  therefore,  that  even  if  licensing 
is  provided  for,  the  right  to  practice  should  not  depend 
upon  the  possess.ion  of  a  license.  lA't  him  practice  engi- 
neering who  will,  either  with  or  without  a  license,  and  if 
it  is  thought  that  the  interest  of  the  profession  so  requires, 
license  those  that  desire  a  certificate  of  qualification. 
.Such  procedure  will  preserve  the  right  on  the  part  of  the 
public  to  employ  either  licensed  or  unlicensed  engineers 
and  the  licensed  engineer  will  derive  whatever  benefit  may 
attach  to  his  certificate  of  qualifications. 

Summing  up  my  views,  I  am  opposed  to  licensing  as  a 
general  proposition,  holding;  that  the  public  interest  does 
not  demand  licensing  of  engineers;  that  any  form  of  license 
which  eliminates  only  the  manifestly  unfit  will  be  of  so 
little  benefit  to  the  general  public  as  not  to  warrant  the 
inconvenience  and  expense  to  the  engineer  involved  in 
licensing;  that  any  form  of  license  which  would  restrict 
the  practice  of  the  profession  to  those  who  are  technically 
competent  along  each  of  the  lines  of  work  undertaken 
would  eliminate  50  per  cent  or  more  of  our  capable  engi- 
neers and  hence  would  w-ork  against  the  public  interest 
and  offer  a  serious  restriction  to  the  practice  of  the  pro- 
fession; that  a  ferm  of  licensing  which  will  insure  qualifi- 
cation in  the  particular  branch  of  engineering  specified,  if 
made  optional  with  the  engineer  and  not  a  prerequisite  to 
practice,  might  be  of  some  trifling  benefit  to  both  the  gen- 
eral public  and  the  profession — but  I  doubt  it! 

Architects  on  Cincinnati  Terminal 

The  architects  for  the  new  Di.xie  Terminal  at  Cincin- 
nati are  Garbf-r  &  Woodward,  and  not  Barber  &  Wood- 
ward as  given  in  Engineering  News-Record,  Aug.  10. 
p.  218. 
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Xotc's  from  the  / /ifer-Moii/itti/ii  Country 
By  W.  W.  DeBerari) 

\\'estern  Editor,  Engineering  Sews-Rrcord 

Southern  Idaho,  an  Engineers'  Creation 

SOUTHERN  IDAHO  is  traversed  by  the  Snake  River 
in  the  form  of  a  widely  extended  letter  U.  Much 
of  the  area  adjacent  is  fairly  level  lava  country  of  little 
use,  dry  but  capable  of  becoming  a  paradise  if  irrigated. 
Irrigation  engineers  in  consequence  look  upon  the  oases 
now  existing  as  objects  of  their  creation.  Perhaps 
nowhere  else  has  the  operation  of  large  works  remained 
so  largely  in  the  engineers'  hands.  From  water  regula- 
tion down  the  river,  comparable  to  train  operation,  to 
the  detailed  management  of  the  projects,  engineers  re- 
tain supervision.  Only  partially  developed  as  it  is, 
Idaho  is  and  has  been  for  years  the  scene  of  more 
irrigation  promotions  than  almost  any  other  .state.     The 


Interesting  as  is  contemplation  of  the  wonderful  pos- 
sibilities of  making  an  ideal  city  the  study  on  the 
ground  of  the  site  of  this  dam  to  hold  back  the  largest  of 
artificial  bodies  of  water  was  more  fascinating.  -Here 
if  anywhere  the  geologist  fixed  the  center  line  of  the 
structure.  In  fact  nature  fixed  it,  for  the  geologists 
agree  that  only  one  line  is  feasible,  and  that  shortly 
above  the  present  falls  substantially  as  shown  in  the 
photograph  on  p.  474,  taken  from  the  south  side  stand- 
ing on  the  line.  Without  recourse  to  geological  terms 
or  an  attempt  to  interpret  the  geologists'  report,  which 
more  than  one  engineer  already  has  misinterpreted,  the 
areas  both  downstream  and  upstream  get  into  unstable, 
undesirable  or  expensive  formation  difficulties  of  sandy 
clay  or  tufa  layers  which  drillings  indicate  will  be 
largely  avoided  at  the  site  selected.  The  north  bank 
of  the  river  is  good  rock  rising  with  the  country  slope 
and  the  south  side  is  well  compacted  non-porous  clay 
into  which  a  core  wall  will  be  carried  for  several  hun- 
dred feet.    The  site  is  a  geologist's  paradise.   The  out- 
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At  the  far  side  of  the  river  rock  outcrops  at  the  water  edge 
and  dips   under   tlie   river.      Tlie   near  liank    is   of   (■la\-   with 

last  and  largest  of  them  all,  the  American  Falls  project, 
looks  to  the  construction  of  a  two-mile  90-ft.  dam  which 
will  safeguard  the  crops  on  900,000  acres  now  in  culti- 
vation and  a  complete  water  supply  for  half  as  much 
new  land.  A  chance  to  look  over  the  site  of  this  coming 
largest  of  reservoirs  with  its  3,000,000-acre-ft.  storage 
certainly  seemed  worth  while. 

American  Falls  as  a  town  will  have  to  move  when  the 
dam  is  built  thi-ough  its  center.  A  new  town  site  has 
been  laid  out  on  high  ground  to  which  there  will  be  an 
exodus  when  the  citizens  imbibe  the  faith  of  the  engi- 
neers in  the  certainty  of  the  dam's  construction.  Mean- 
while, the  government  is  buying  property  and  leasing  it  . 
back  to  the  owners.  If  construction  is  delayed  another 
two  years  few  condemnations  will  be  necessary.  I 
visited  the  new  town  site  and  drove  down  the  main 
street  which  is  marked  now  only  with  surveyor's  stakes. 
It  will  be  a  pleasant  place  to  live  with  zoning  predeter- 
mined and  other  civic  features  carefully  placed  by  a  pro- 
fessional city  planner  which  the  Reclamation  Service 
employed  to  put  it  on  paper  after  a  detailed  study  on 
the  ground.  Water  will  have  to  come  up  hill,  sewage  be 
led  down  again  and  the  other  utilities  all  fitted  in  as  in 
the  days  of  cantonment  construction,  though  let  us  hope 
without  the  feverish  haste  and  expense. 
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spillway   follows  the  end  nf 


crops  and  nearly  perpendicular  canyon  walls  lay  bare 
the  faults,  successive  lava  flows,  tufa  and  obsidian  with 
spheroids  and  other  geological  phenomena. 

A  trip  over  a  portion  of  the  future  75,000-acre  reser- 
voir floor  disclosed  a  wide  flood  plane  covered  largely 
with  willows.  At  the  lower  end  the  ranchers  eke  out 
a  fair  living,  though  hay  only  could  be  grown  because 
of  the  water-logged  condition  of  the  ground  when  any 
moisture  at  all  is  available.  However,  a  large  item 
in  the  estimated  $13,000,000  cost  of  the  project  is  for 
overflowed  lands. 

To  see  a  sample  of  what  the  consummation  of  the 
work  would  produce  it  is  only  necessary  to  visit  the 
present  projects  and  this  was  done  by  a  l.'SO-mile  drive 
down  the  river  from  American  Falls  in  company  with 
Barry  Dibble,  project  manager,  who  knows  everyone 
and  everything  which  could  possibly  interest  an  engi- 
neer. On  the  way  down  the  valley  two  main  river  struc- 
tures claim  one's  attention,  the  dam  for  the  Minidoka 
project  of  the  Reclamation  Service  creating  Lake  Wa  - 
cott  and  Milner  Dam  built  in  1905  by  the  Kuhns  for 
the  two  Twin  Falls  private  projects.  Three  years  ago 
when  I  was  here  last,  attendants  at  both  dams  were 
bent  on  saving  every  last  second-foot  of  water;  this 
year    they    were    wasting    water   prodigally.      I    recall 
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HANSON    SUSPENSION   BRIDGE   .■!5U    FT.    ABOVE   THE 
SNAKE   RIVER 

The  first  cables  were  shot  across  the  canyon   with  a  small 
cannon. 

vividly  Mr.  Dibble's  account  of  reducing  to  12  sec. -ft. 
a  200-aee.-ft.  waste  through  the  mile  length  of  stop 
planks  of  the  Minidoka  spillway  by  $500  worth  of  6-oz. 
canvas  tacked  over  the  water  face  with  the  flop  at  the 
bottom  covered  with  sand.  My  old  notebook  further 
records  the  fact  that  canvas  was  not  to  be  had  in  Salt 
Lake  but  luckily  it  was  found  in  Denver  and  shipped 
on  hurriedly  by  express.  At  Milner  Mr.  McConnell  put 
canvas  strips  between  each  flash  board  to  make  better 
joints  and  elaborate  plans  were  made  to  grout  a  few 
.small  "boils"  indicating  direct  seepage  holes  through  to 
the  rock  below  the  dam.  No  such  worries  this  year  were 
in  evidence,  for  Jackson  Lake,  the  headwater  supply, 
filled  full  last  winter. 

Burleij,  the  largest  town  on  the  Minidoka  project  was 
not  quite  so  prosperous  looking  as  in  1919.  The  hotel 
was  run  by  a  receiver,  and  the  dining  room  was  closed. 
It  had  a  day-after-the-night-before  appearance.  Houses 
and  stores  were  for  rent  and  the  new  school  house  built 
on  the  outskirts  of  the  town  a  block  beyond  the  last 
house  on  the  street  looked  lonesome  and  probably  will 
remain  so  for  many  years.  Stories  of  city  real  estate 
orgies  come  to  an  end  in  the  court  house  were  rife. 
Several  banks  in  Idaho  quit  last  year.  The  potato  flour 
factory  which  was  ready  in  1919  to  save  to  the  farmer 
freight  costs  and  put  out  a  product  for  eastern  consump- 
tion and  to  send  abroad  for  starving  Europeans  never 
started.  The  alfalfa  meal  mill  was  a  success,  however. 
Idaho  shared  in  the  expansion  after  the  war  and  in 
the  depression  of  1921  but  scarcely  anyone  spoke  of  it. 
Optimism  is  the  Westerner's  best  asset.  Burley  has 
good  schools,  paved  streets  and  a  sanitary,  though  ex- 
tremely hard  well  water  supply.  Despite  these  appeai- 
ances  the  1921  crop  yielded  on  the  110,000  acres 
irrigated  $3,400,000  worth  of  products  shipped  out  in 
4, .500  cars  and  purchased  wholesale  manufactured  goods 
to  the  extent  of  $.",,430,000.  The  railway  records  always 
indicate  that  about  the  same  amount  of  freight  comes 
in  as  is  shipped  out.  Eighty  additional  miles  of  roads 
were  graded  at  a  cost  of  $1,350,000.  The  project  boasts 
of  2G0  miles  of  graveled  roads. 

Oakley  Dam,  about  25  miles  .south  of  Rurley,  is  an 
e.xcellent  piece  of  engineering  and  example  of  an  earth 
dam  145  ft.  high  with  a  concrete  core  wall,  faced  both 
up.'tream  and  downstream  with  hand  placed  rock  riprap. 
(See  Endinverhui  Newa,  p.  516,  March  13,  1913.)  Up 
to  last  year  it  had  never  been  filled;  the  water  shed  is 
too  small.  However,  last  year  water  ran  over  the 
elaborate  600-ft.  spillway  of  2,000-sec.-ft.  capacity  for  a 


short  time.  This  year  was  also  unusually  wet  but  no 
water  was  wasted  though  the  dam  was  nearly  full. 
It  is  the  last  of  the  Pittsburgh  financier's  ventures  and 
somewhere  there  is  a  slip  in  calculating  the  available 
runoff.  The  article  noted  above  states  that  the  duty 
was  fixed  at  lA  acre-ft.  per  acre  and  the  runoff  was 
based  on  an  average  precipitation  from  15  years'  record 
of  9.1  in.  The  promotion  was  on  a  50,000-acre  basis 
when  one-half  or  less  acreage,  experience  has  shown, 
is  all  the  development  is  good  for.  For  the  sake  of 
making  a  compact  project  and  to  save  the  losses  entailed 
in  long  ditches  the  state  has  been  importuned  several 
times,  unsuccessfully,  to  segregate  all  of  the  .settlers 
on  18,000  or  20,000  acres  at  the  upper  end  of  the  project 
compensating  tho.se  who  have  put  in  improvements 
outside  of  this  area.  In  1919  the  settlers  only  had 
lOi  in.  of  water  the  whole  season.  Trees  died.  Know- 
ing beforehand  of  the  shortage  many  farmers  put  their 
quota  on  one-half  or  less  acreage. 

But  my  visit  to  the  Oakley  Dam  was  on  a  more 
serious  question.  At  half  a  dozen  points  near  the  down- 
stream toe  there  were  depressions  in  the  riprap.  One 
large  "crater"  was  located  about  half  way  up  the  slope. 
At  two  of  the  depressions  quite  a  stream  of  leakage 
could  be  heard  falling  some  distance.  One  of  the 
largest  sink  hole.s  was  oval  in  shape,  about  15  ft. 
long  and  12  ft.  wide.  Last  year  much  more  water  car- 
rying a  heavy  turbidity  came  through  when  the  reser- 
voir was  full.  The  people  in  the  valley  below  grew 
quite  alarmed  though  prominent  engineers  assured 
them  that  the  leakage  meant  little.  The  core  wall  they 
claimed  was  surely  intiict  pnd  the  water  probably  came 
around  the  ends  of  the  dam.  Nevertheless  the  oper- 
ators of  this  project  would  do  well  in  the  humble 
opinion  of  the  writer  to  throw  off  the  riprap  and  lay 
bare  the  earth  so  as  to  learn  what  could  then  be  seen. 
When  1:1  sec.-ft.  of  water  comes  through  an  earth  dam 
even  though  it  is  clear  a  bit  more  attention  would  seem 
advisable. 

Twin  Falls  is  an  old  town  and  the  center  of  southern 
Idaho  irrigation.  Here  Perrine,  one  of  the  earliest 
promotors,  down  in  the  narrow  flat  at  the  foot  of  the 
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Snake  River  canyon  walls  planted  the  first  irrigated 
crops  in  the  vicinity.  The  yields  were  the  lure  that 
built  the  present  development.  Perrine's  land  was  pro- 
tected down  in  this  slot  of  the  earth  where  semi-tropical 
conditions  prevailed.  Fortunately  for  the  promotors  the 
soil  and  climate  on  the  level  stretches  above  the  canyon 
floor  proved  equally  good  when  irrigated.  Perrine  is 
dead  but  his  good  wife  still  runs  the  Blue  Lakes  ranch 
as  it  is  called  and  maintains  a  toll  bridge  over  the  river. 
Recently  Twin  Falls  acquired  a  modern  rapid  filter  to 
treat  the  ditch  water  which  formerly  it  used  after  a 
short  settling  period. 
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Bacterial  and  chem- 
ical tests   are   made 
daily,    said    Captain 
McRoberts,      the 
mayor,    who    kindly 
escorted    us   to    the 
plant   and   answered 
most  intelligently  all 
of  our  detailed  ques- 
tions as  to  difficul- 
ties    with     "mud 
balls,"    delayed    flo- 
culation    and    short 
runs.    In  the  winter 
two   serious  difficul- 
ties arise:  The  ditch 
may   not   carry   any 
water  and  the  tem- 
perature   is    so   low 
that  floculation  may 
occur   in   the   filters 
causing  a  deposit  of 
aluminum     hydrate. 
Bacteria  are  reduced 
from  8,000  to  from 
20  to  60.     Chlorine 
is  used.     A  turbid- 
ity of  80  comes  down 
to,  zero.    Alkalinity 
ranges  from  120  to  15,  indicating  probably  a  hydrogen- 
ion  concentration  a  long  ways  from  the  optimum  point 
of  coagulaton.  It  occurred  to  me  that  it  would  be  most 
interesting  to  sit  down  with  the  mayor  and  his  analyst 
and  thresh  out  for  a  week  if  necessary  all  of  the  vexa- 
tious  difficulties  which  his   little   6-m.g.d.   plant   is   as 
much  heir  to  as  are  the  larger  plants  at  St.  Louis  or 
Cleveland.      Some   day   some    consulting   engineer   will 
make  a  good  living  selling  his  services  to  these  small 
plants  to  keep  them  tuned  up.     Life  in  Twin  Falls  is 
worth  as  much  as  it  is  in  St.  Louis. 

Prospects  of  the  American  Falls  Project — The  farm- 
ers in  the  vicinity  of  Twin  Falls  were  the  last  to  sign 
up  for  the  proposed  American  Falls  District  which  will 
contain  500,000  acres  located  in  eight  counties.  Late 
advices  indicate  that  1,388  persons  owning  142,000  acres 
(20,000  more  than  required)  did  sign,  validating  the 
petition.  On  July  24  the  board  of  county  commissioners 
heard  the  petitioners  in  preliminary  review.  '  Four 
weeks  later  a  hearing  was  to  take  place  and  after  an- 
other interval  of  four  weeks  an  election  on  the  organiza- 
tion of  the  district.  A  bond  issue  election  requires 
another  four  weeks'  advertising.  It  is  planned  to  vote 
$3,000,000  in  this  district  which  will  need  water  only 
in  dry  seasons.  Then  obtain  $3,000,000  from  a  district 
of  new  land  and  $3,000,000  from  the  Reclamation  Serv- 


SINK    HOLE    DUE    TO    SEWAGE 
EITHER    THROUGH    OR 
AROUND  OAKLEY 
DAM 
Rock    riprap    on    downstream    face 
dropped    into    hole    formed    by    seep- 
age  water   carrying   away   earth   be- 
low.    Hole  is   15   ft.  across  and  fail- 
ing water  could  be  heard.     Six  such 
sinks  exist,  one  is  half  way  up  slope. 


ice.  The  amount  will  develop  1,500,000  acre-feet  of 
storage,  one-half  the  ultimate  capacity.  Acreage  at 
Twin  Falls  will  pay  $5  per  acre  while  the  new  land 
will  pay  five  or  six  times  as  much. 

Such  is  the  red  tape  of  big  developments.  The  engi- 
neer in  Idaho  is  at  the  bottom  pushing,  talking,  coaxing 
and  earnestly  pleading  for  a  chance  to  help  the  other 
fellow  help  himself.  What  he  gets  out  of  it  is  a  chance 
to  build  something  monumental  for  the  betterment  of 
his  country  and  fellow  man  and  incidentally  a  meager 
stipend  for  the  brief  space  of  time  he  is  employed.  But 
he  is  eager  to  be  at  the  job  and  get  it  finished  though 
its  very  completion  means  the  end  of  his  services. 

At  the  dedication  of  the  Elephant  Butte  Dam,  after 
congratulating  and  eulogizing  all  the  dignitaries 
assembled  on  the  completion  of  the  structure.  President 
Roosevelt  turned  to  the  engineers  who  had  in  some  way 
places  on  the  speakers'  platform.  "As  for  you  engi- 
neers, you  will  probably  be  investigated."  Rarely, 
however,  have  I  heard  expression  of  pessimistic  views 
by  the  man  on  the  job.  He  is  too  busy  and  truly 
interested  in  his  job  to  think  of  them. 


Report  Progress  in  Investigation 
of  Marine  Borers 

New  York  Committee  Studies  Conditions  Under 

Which  Borers  Thrive— Will  Publish  Data 

on  Protective  Measures 

THE  local  committee  organized  in  New  York  to 
co-operate  with  the  National  Research  Council  in 
its  campaign  against  marine  borers  (Engineering  News- 
Record,  Feb.  2.3,  1922,  p.  335)  has  been  studying  condi- 
tions along  the  coast  between  Atlantic  City,  N.  J.,  and 
New  London,  Conn.  The  committee  now  consists  of  about 
forty  members  with  representation  from  the  engineer 
and  quartermaster  corps  of  the  army,  the  Bureau  of 
Yards  and  Docks  of  the  navy,  and  the  lighthouse 
service.  Several  of  the  New  York  City  departments 
are  represented  and  the  commissioner  of  docks  is  an 
honorary  member.  New  Jersey  is  represented  by  the 
director  of  the  Board  of  Commerce  and  Navigation. 
The  committee  includes  also  representatives  of  the  engi- 
neering departments  of  the  railroads  and  several  of 
the  engineers,  biologists,  and  chemists  of  the  city. 

On  Aug.  22  the  committee  reported  on  its  work  to 
date  and  outlined  its  plans  for  the  future.  Eleven 
hundred  copies  of  a  questionnaire  have  been  sent  to 
the  owners  of  waterfront  properties  within  the  terri- 
tory. These  were  designed  to  elicit  information  as 
to  earlier  and  current  attacks  of  marine  borers,  as 
well  as  data  regarding  methods  of  protection  that  have 
been  used  and  the  measure  of  success  attained.  Replies 
have  been  received  covering  about  330  structures. 
These  give  valuable  information  and  indicate  desirable 
locations  for  a  more  intensive  study  of  the  problem. 

Inspections  and  Studies — In  order  to  de':ermine  the 
present  locations  of  the  various  species  of  borers,  81  test 
pieces  were  fastened  to  structures  in  the  New  York 
territory.  Most  of  these  have  been  inspected  in  place 
by  biologists  and  60  pf  theni  have  been  replaced  by 
test  boards  each  of  which  carries  24  blocks.  One  of 
these  blocks  is  removed  every  two  weeks  and  sent  in 
to  the  headquarters  of  the  investigation.  As  each  block 
is  removed  it  is  replaced  by  a  hew  one.  This  plan 
enables  a  determination  not  only  of  the  presence  of  the 
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borers  but  also  of  the  rate  at  which  they  work  under 
various  conditons.  A  biological  survey  also  has  been 
undertaken  and  piles  removed  from  structures  have 
been  inspected.  As  the  ravages  of  the  teredo  are  not 
readily  visible  on  the  surface,  it  is  necessary  to  cut  up 
the  piles  in  order  to  make  the  necessary  inspection. 

The  biological  study  has  shown  the  presence  of 
limnoria  this  summer  at  several  locations  in  Long 
Island  Sound  and  Jamaica  Bay.  Live  teredo  have  been 
found  on  the  New  Jersey  coast  in  several  places,  in 
Great  South  Bay,  and  in  New  York  Harbor  proper  at 
Sandy  Hook,  Perth  Amboy,  Elizabethport,  Fort  Ham- 
ilton, Clifton  and  St.  George,  Staten  Island,  and 
Bayonne.  Evidence  of  earlier  attacks,  some  of  them 
dating  back  many  years,  was  reported  from  many 
structures  in  and  around  New  York  harbor. 

In  order  to  determine  the  conditions  under  which 
the  various  borers  work,  the  Board  of  Estimate  and 
Apportionment  of  New  York  City  has  made  at  61  loca- 
tions, 208  determinations  of  the  temperature,  salinity. 
and  dissolved  oxygen  content  of  the  water,  and  recently 
has  been  making  determinations  of  hydrogen-ion  con- 
centration. The  committee  has  recently  established  six 
permanent  stations  at  different  points  in  the  harbor 
where  these  determinations  can  be  made  more  fre- 
quently. A  sub-committee  of  the  New  York  committee 
in  conjunction  with  the  national  committee  has  been 
collecting  and  studying  records  of,  and  will  soon  report 
on,  methods  of  protection  for  old  and  new  structures. 

Future  Plans — The  plans  of  the  committee  for  future 
work  provide  for  a  continuance  of  the  biological  survey 
of  the  harbor  to  locate  additional  foci  of  possible  infec- 
tion and  to  watch  the  spread  of  borers  from  present 
locations.  The  chemical  and  biological  study  of  the 
water  will  be  continued  and  adjusted  to  the  biological 
findings.  It  should  then  be  possible  to  give  warninj. 
to  owners  of  structures  which  seem  to  be  in  danger 
from  borers.  To  carry  on  this  ^ork  the  members  of 
the  committee  have  done  much  gratuitous  work,  the 
railroads  have  contributed  funds,  material,  and  labor. 
The  city  of  New  York  and  the  States  of  New  York  and 
New  Jersey  through  various  departments  have  contrib- 
uted labor,  materials,  and  boat  service.  Similar  assist- 
ance has  been  furnished  also  by  the  army,  navy,  light- 
house service,  and  coast  guard.  The  American  Museum 
of  Natural  History  and  the  New  York  Aquarium  have 
furnished  working  space  and  scientific  assistance. 

These  studies  carried  on  by  the  New  York  committee 
are  supplemented  by  similar  work  being  done  at  other 
1  oints  on  the  Atlantic  coast,  as  well  as  in  government 
and  university  laboratories.  Much  assistance  is  re- 
ceived from  city  departments  as  well  as  from  the  sci- 
entific departments  of  the  federal  government  and  the 
railroads.  The  chairman  of  the  New  York  committee 
is  E.  P.  Goodrich,  and  the  secretary  is  C.  L.  Gamsby, 
Room  951,  466  Lexington  Ave.  The  director  of  the 
national  committee  is  Col.  Wm.  G.  Atwood,  Engineering 
Societies'  Building,  29  West  39th  St.,  New  York  City. 


Handling  Customers'  Water  Bills  in  Toledo 

The  45,000  water  customers'  accounts  in  Toledo,  Ohio, 
cost  in  1921  slightly  less  than  $2  each.  This  is  too 
much  for  bookkeeping,  billing  and  collecting,  according 
to  the  latest  annual  report  of  the  water  department,  and 
steps  are  being  taken  to  reduce  it.  Accounting,  meter 
reading  and  administration  cost  $9.28  p.  m.  g.  as  against 
$8.52  in  1920. 


Constructing  Modern  Office 
Buildings  in  Japan 

American  Firm  Uses  American  Methods,  Personnel, 

Equipment  and  Materials  in  Oriental 

Construction  Work 

DURING  1919  the  Japanese  government  sent  a 
group  of  representative  men  to  the  United  States 
and  Europe  to  study  building  methods  with  a  view  to 
inaugurating  in  Japan  a  building-con.struction  pro- 
gram embodying  the  best  methods.  The  commission, 
after  considerable  study,  decided  that  business  build- 
ings as  erected  in  the  United  States  were  superior  to 
others  and  in  consequence  invited  the  George  A.  Fuller 
Co.,  New  York  City,  to  organize  a  construction  com- 
pany exclusively  for  oriental  work  which  would  have 
as  its  first  job  the  erection  of  modern  office  buildings  in 
Japan.  The  construction  company  known  as  the  George 
A.  Fuller  Co.  of  the  Orient,  Ltd.,  was  organized  therefore 
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FIG.  1— MARUNOUCHI  BUILDING  IN  TOKYO 

This  building  was  erected  for  renting  and  investment  pur- 
poses and   is   ilie   largest   of  the  four  buildings  herein  de- 
scribed, having  a.  rentable  floor  area  of  63'_',000  sq.  ft. 

upon  the  invitation  of  such  men  as  the  late  Baron 
Rempei  Kondo,  president  of  the  Nippon  Yusen  Kaisha, 
and  Baron  Shibusawa,  a  member  of  the  recent  Peace 
Commission. 

Huil(U»(/x  in  Tokyo — The  construction  company  sent 
an  organization  to  Tokyo  in  January,  1920,' to  start  a 
campaign  of  modernizing  building  indu.stry  in  the  far 
East.  It  was  the  desire  of  the  Japanese  that  this  organ- 
ization not  merely  act  as  builders,  hut  as  teachers  to 
train  Japanese  architects,  engineers  and  mechanics  in 
modern  American  construction  methods.  The  company 
is  now  constructing  four  buildings  in  Japan,  three  of 
which  are  being  built  in  Tokyo  and  one  in  Kobe.  There 
is  also  under  consideration  an  extensive  construction 
program  for  Dairen,  Manchuria  (North  China).  The 
largest  of  the  Japanese  operations  is  the  Marunouchi 
Building  owned  by  the  Mitsubishi  Goshi  Kaisha,  which 
is  an  oflice  building  to  be  used  entirely  for  renting  and 
investment  purposes.  The  cost  of  the  structure  when 
complete  will  be  approximately  $5,000,000.  The  ground 
area  is  335  x  275  ft.,  and  the  building  is  100  ft.  high, 
or  the  equivalent  of  eight  stories.  Rentable  floor  area 
amounts   to    632,000    sq.ft.      The   street    facade    has   a 
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riG.    i;— JAPAN    ilAlL  STEAMSHIP  BUILDING 


building   used  largely    for   housing   the   forces    of    the 
Brunner,  Mond  Co. 

American  Machinery  and  Materials  Used — All  build- 
ings under  construction  are  built  in  accordance  with 
modern  American  construction  practice,  and  American 
machinery  is  used  practically  throughout.  Electrically- 
driven  equipment,  such  as  hoists,  concrete  mixei-s, 
engines,  cranes  and  other  power  tools  and  plant  had  to 
be  imported  into  Japan  from  the  United  States.  Mate- 
rials used  in  the  construction  in  these  buildings  were 
also  imported  from  the  United  States.  The  total  value 
of  imported  materials  is  about  .$3,500,000,  and  that  of 
construction  machinery  $250,000.  In  the  li.st  of  mate- 
rials shipped  from  the  United  States,  are  the  following: 
fabricated  structural  steel,  Oregon  pine  piles,  architec- 
tural terra  cotta,  all  materials  for  mechanical  trades, 
such  as  heating,  plumbing  fixtures  and  pipe,  radiators, 
boilers,  fittings,  etc.,  and  electrical  material ;  copper  and 
iron  doors,   jambs  and  trim,   polished  plate  and   wire 


Japanese  granite  base  course  with  cast  stone  to  the 
second  story  sill  line,  above  which  the  building  is  faced 
with  local  Japanese  facing  tile  up  to  and  including  the 
seventh  story.  The  eighth  story  is  faced  with  cast 
stone  and  stucco.  This  building  is  of  skeleton  steel 
frame  construction  with  reinforced-concrete  floor 
arches,  and  is  equipped  with  ten  passenger  elevators 
and  one  freight  elevator.  It  will  be  completed  by 
November  of  this  year. 

The  second  building  is  the  Nippon  Yu.sen  Kaisha 
building,  which  is  an  office  structure  built  principally  to 
house  the  head  offices  of  the  Japan  Mail  Steamship  Co. 
This  building  is  approximately  290  x  160  ft.  in  ground 
plan  and  is  seven  stories  in  height,  or  approximately 
100  ft.  The  building  has  a  Japanese  granite  base 
course  on  the  street  fagades  and  ornamental  terra 
cotta  for  the  balance  of  the  street  elevations.  It  is  also 
of  skeleton  steel  frame  construction  with  reinforced- 
concrete  floor  arches,  containing  seven  passenger  and 
one  service  elevator,  and  will  cost  approximately 
$3,000,000.  It  covers  812,000  sq.ft.  of  floor  space  and 
also  will  be  ready  for  occupancy  by  November  of  this 
year. 

The  Japan  Oil  Co.  Building,  which  is  being  erected 
for  the  Japan  Oil  Co.,  Ltd.,  is  the  third  building  con- 
structed in  Tokyo  and  is  about  165  x  160  ft.  in  area  and 
seven  stories  in  height.  No  buildings  may  be  erected 
higher  than  100  ft.,  according  to  the  Tokyo  building 
laws.  This  building  also  has  a  Japanese  granite  base, 
the  first  two  stories  are  of  Japanese  cut  stone,  while 
the  upper  portions  on  the  street  fronts  are  faced  with 
architectural  terra  cotta.  This  building  is  also  of  steel 
frame  construction  with  reinforced-concrete  floor 
arches.  The  cost  will  be  about  $2,000,000.  It  is  now 
ready  for  occupancy. 

In  Kobe  is  being  erected  the  Crescent  Building  for 
Messrs.  Brunner,  Mond  &  Co.,  (Japan)  Ltd.  The  George 
A.  Fuller  Co.,  of  the  Orient,  Ltd.,  acted  in  the  combined 
capacity  of  engineers,  architects  and  contractors  for 
this  building.  It  covers  a  plot  90  ft.  square,  and  is  six 
stories  in  height.  Unlike  the  Tokyo  buildings,  it  is  con- 
structed of  reinforced  concrete  with  long-span  floor  tile 
arches.  The  street  facade  is  faced  with  Japanese 
granite  base  course,  above  which  architectural  terra 
cotta  facing  is  used.  The  floor  space  in  this  building 
amounts  to  43,000  sq.ft.  When  complete  the  building 
will  co.st  approximately  $325,000.    This  will  be  an  office 


FIG.   3— JAPAN  OIL  BUILDING 

Note  heavy  wind  or  eai'thquake  bracing 
round  timber  staging. 


and 


glass,  mail  chutes,  sash  chain  and  fixtures,  wire-cloth 
reinforcing  material,  kitchen  equipment,  vault  doors, 
finished  hardware,  linoleum,  etc. 

About  13,000  Oregon  pine  piles  were  sent  from  the 
Pacific  Coast,  together  with  11,000  tons  of  structural 
steel,  fabricated  complete,  1,300  tons  of  ornamental 
terra  cotta,  82  miles  of  plumbing,  heating  and  electric 
piping;  75  miles  of  electric  cable  and  wire  and  25 
elevators.  Aside  from  these  large  items,  a  great  quan- 
tity of  imported  miscellaneous  specialties  were  required. 
In  order  to  handle  this  large  quantity  of  impoi'ted  mate- 
rials the  construction  company  established  a  storage 
yard  with  docking  facilities  at  Shibaura,  Tokyo  Bay,  as 
a  concentration  point  and  all  materials  were  distributed 
from  that  point  to  the  various  Tokyo  buildings. 

Local  materials  which  were  used  were  sand,  cement, 
stone,  lime,  plaster  and  other  materials  which  eon- 
formed  as  nearly  as  possible,  if  not  entirely,  with  speci- 
fications for  like  products  manufactured  in  the  United 
States. 

Japanese  Eager  to  Learn — One  of  the  features  of  the 
work  was  the  readiness  and  in  fact,  eagerness  with 
which  Japanese  construction  workmen  followed  instruc- 
tions from  American  superintendents.    In  the  main,  the 
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skeleton  staff  of  mechanics  in  the  several  trades  was 
sent  from  the  United  States  and  the  engineering  staff 
with  various  superintedents  and  foremen  also  were 
Americans.  Japanese  labor  was  utilized  almost  exclu- 
sively, instruction  being  given  through  interpreters. 

Though  the  construction  of  these  buildings  lacked 
spectacular  features,  two  main  difficulties  were  en- 
countered which  were  peculiar  to  the  Japanese  build- 
ings. By  reason  of  the  very  poor  soil  encountered  at 
the  sites  of  the  three  Tokyo  buildings,  it  was  necessary 
to  use  long  pine  piles  under  foundation  footings.  Then 
by  reason  of  the  limited  facilities  for  disposing  of 
excavated  materials,  the  use  of  steam  shovels  was  not 
practicable.  Also  the  roads  in  the  neighborhood  of 
Tokyo  are  not  substantial  enough  to  withstand  loads 
imposed  by  motor  trucks  in  service  for  hauling  struc- 
tural steel  and  other  material.  These  objectionable 
points  were  overcome  by  applying  the  native  methods 
of  transportation  supplemented  by  American  methods. 

The  New  York  manager  of  the  George  A.  Fuller  Co., 
of  the  Orient,  Ltd.,  is  William  Oehrle. 


"Inverted  Penetration"  Macadam 
Roads  in  Texas 

By  a.  D.  Stivers 

Engineer,  The  Texas  Co.,  Houston,  Tex. 

A  TYPE  of  wearing  surface  for  highways,  which  has 
been  giving  good  service  in  Texas  for  more  than 
four  years,  is  known  locally  as  inverted  penetration. 
It  is  successfully  laid,  with  a  thickness  of  1^  in.  on 
macadam,  gravel,  and  shell  bases.  As  in  the  case  with 
any  type  of  highway  surfacing,  inverted  penetration  is 
no  better  than  the  base  on  which  it  is  laid. 

While  it  is  difficult  to  set  a  minimum  thickness  of 
base,  it  is  the  opinion  that  6  in.  of  macadam,  8  in.  of 
gravel,  or  10  in.  of  shell,  compacted  thickness,  is  the 
least  that  will  justify  the  expense  of  a  high-class  in- 
verted penetration  surface.  Where  the  traffic  is  heavy 
or  the  subsoil  is  poor,  this  thickness  should  be  increased. 
An  old  road  which  has  been  in  use  for  several  years 
makes  an  excellent  base  if  it  is  not  worn  into  holes 
or  worn  so  thin  that  it  does  not  have  adequate  strength. 

Inverted  penetration  differs  from  ordinary  penetra- 
tion macadam  in  the  respect  that  the  penetration  of  the 
asphalt  into  the  voids  of  the  stone  is  largely  from  below 
toward  the  surface.  The  surface  is  applied  in  two  or 
three  courses  on  a  base  thoroughly  broomed  to  remove 
all  dust  immediately  before  the  application  of  the 
asphalt.  Some  contractors  lightly  sprinkle  the  base 
prior  to  the  application  of  asphalt  in  order  to  remove 
the  dust  film  from  the  surface. 

The  first  application  is  made  directly  on  the  base,  with 
a  pressure  distributor,  at  the  rate  of  from  0.3  to  0.6 
gal.  per  square  yard  depending  on  the  thickness  of 
surface  to  be  constructed.  This  is  immediately  followed 
by  crushed  stone  spread  by  hand  from  piles  already 
placed  alongside  the  road.  The  stone  in  this  first 
coat  should  be,  in  its  maximum  dimension,  at  least 
as  great  as  the  thickness  of  mat  desired  and  in  quantity 
sufficient  more  than  to  take  up  the  amount  of  asphalt 
applied  to  the  subgrade.  This  stone  is  then  rolled  and 
receives  another  application  of  from  0.25  to  0.4  gal.  of 
asphalt  per  square  yard.  The  second  application  of 
asphalt  is  usually  covered  vnth  stone  from  ?  to  2  in.  in 
size  and  the  surface  is  again  rolled.  It  is  then  given 
another  light  application  of  asphalt  of  from  0.25  to  0.3 


gal.   per  square  yard,   covered  with  screenings,   again 
rolled  and  opened  to  traffic. 

The  total  amount  of  asphalt  used,  the  amount  of 
stone,  and  the  size  of  stone  are  of  course  dependent  on 
the  thickness  of  asphaltic  mat  desired.  A  typical 
example  would  be  as  follows: 


LAYING  ROCK  BASE  FOR  PENETRATION  M.\CADAM  ROAD 

First  application:  0.6  gal.  of  asphalt  covered  with 
11  in.  to  'i  in.  stone,  1  cu.yd.  to  27  sq.yd. 

Second  application:  0.4  gal.  of  asphalt  covered  with 
:i  in.  to  I  in.  stone,  1  cu.yd.  to  60  sq.yd. 

Third  application :  0.25  gal.  of  asphalt  covered  with 
screenings,  dust  removed,  1  cu.yd.  to  100  sq.yd.  These 
amounts  of  material  will  build  up  a  mat  approximately 
H  in.  thick. 

The  asphalt  used  on  most  jobs  so  far  constructed  in 
Texas  has  been  Texaco  No.  250.  This  is  a  very  soft 
asphalt  having  a  penetration  of  from  250  to  300  at 
77  deg.  F.  Of  late  the  tendency  among  engineers  has 
been  toward  the  use  of  a  harder  asphalt,  between  110 
and  140  penetration. 

Various  kinds  of  stone  have  been  used.  Good  results 
have  been  obtained  with  trap  rock,  and  hard  limestone 
for  the  coarser  material  and  with  hard  limestone, 
Joplin  chat  and  pea  gravel  for  the  screenings.  It  is 
of  course  important  that  whatever  stone  is  used  shall 
be  perfectly  clean  and  dry  and  be  spread  evenly  over 
the  surface  by   trained  men. 

The  cost  of  this  type  of  construction  is  much  less 
than  that  of  ordinary  penetration  macadam  and  where 
the  work  is  carefully  done  the  wearing  surface  is 
smooth,  pleasant  to  the  eye,  of  low  traffic  resistance, 
and  stands  up  well  under  heavy  traffic.  Roads  of  this 
type  have  been  constructed  or  contracted  for  in  Tarrant, 
Greeg,  Parker,  Denton,  Hill,  Kaufman,  Tom  Green, 
Hunt,  Harris,  Atascosa  and  Debb  Counties.  Most  of 
these  are  Federal  Aid  Projects. 


Data  on  Coal-Bin  Design 

By  a  misprint  in  R.  Fleming's  article  "Some  Data 
on  the  Design  of  Steel  Coal  Bins."  pp.  346-350,  Aug. 
31,  the  Panama  Canal  coal  bunkers  at  Cristobal  and 
Balboa  were  described  as  500-ton  bunkers,  whereas  the 
correct  figure  is  1,500.  In  Table  III  of  the  same  article, 
p.  349,  first  column,  the  fifth  heading  "Water  25  lb. 
per  cu.ft."  should  have  the  figure  changed  to  62.5. 
Finally,  in  the  next  column  of  the  same  page,  line  5, 
the  maximum  load-intensity  for  triangular  loading  on  a 
beam  should  be  read  as  2W/1  instead  of  Wn.-  the  calcu- 
lation following  applies  to  the  correct  figure. 
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Maying  and  Testing  Valves  for  Boston 

Water  Division 

By  Thomas  E.  Lally 

Assistant  Engineer,  Water  Division.  Boston,  Mass. 

DURING  the  past  fifteen  years  the  Boston  water-works 
has  had  many  hundred  gates  built  outside  of  its  own 
shop.  The  city  furnishes  everything-  necessary  to  assemble 
the  gates,  in  the  rough:  Iron  castings,  composition  cast- 
ings, flange  bolts,  gasket  and  packing.  The  contractor  does 
all  the  machine  work,  assembles  the  machined  parts,  and 
tests  and  delivers  the  finished  gates  to  our  yard.  The  ma- 
chine work  is  inspected  before  assembling  and  must  conform 
to  our  standards  for  finish  and  size  and  type  of  threads, 
and  all  similar  parts  must  be  interchangeable.  Test  bars, 
26  X  2  X  1  in.,  on  supports  24  in.  apart,  must  show  a  deflection 
of  at  least  0.3  in.  under  a  load  of  19,000  lb.  before  breaking. 
The  castings  are  inspected  at  the  foundry  for  size,  thickness 
of  walls,  dirty  or  spongy  iron,  cold  shuts  or  blow  holes. 

In  testing  the  finished  gates,  the  gate  is  closed  on  one  bell 
by  a  cap  or  head.  The  closed  bell  and  gate  is  then  filled  with 
water.  The  valve  is  slightly  raised  to  allow  the  water  to 
fill  the  bonnet,  the  air  escaping  through  the  gland  which  was 
loosened  for  that  purpose.  After  the  gate  is  full  of  water 
the  valve  is  subjected  to  a  pressure  of  150  lb.  per  square 
inch.  The  other  side  is  then  tested.  This  process  dupli- 
cates the  conditions  in  the  line  as  nearly  as  may  be  and  has 
been  found  very  satisfactory.  It  shows  up  defects  and  ex- 
poses spongy  places  in  the  castings.  It  is  preferred  to  the 
method  of  tapping  in  a  piece  of  pipe  in  the  bonnet  and  sub- 
jecting the  bonnet  and  the  parts  surrounding  the  valve  to 
the  pressure  but  getting  no  pressure  on  the  bells.  This 
latter  method  is  cheaper  for  the  manufacturer  and  conse- 
quently is  in  almost  universal  use  in  commercial  gates.  It 
is  my  opinion  that  the  commercial  method  is  of  advantage 
in  the  type  of  gate  having  loose  disks  because  it  tends  to 
force  both  disks  into  seat  at  the  same  time  at  one  operation. 
With  the  solid  wedge  type  of  gate  which  we  use  I  do  not 
advocate  it.  Our  method  will  detect  the  slightest  difference 
in  taper  between  the  seat  in  the  body  and  the  valve  rings. 
We  require  the  beaten-in  seats  and  valve  rings  to  be  pinned. 
The  nut  through  which  the  stems  in  all  gates  over  10  in. 
operates  to  lift  the  valve,  is  also  pinned  in  to  prevent  the 
stem  from  turning  it  out. 


High-Pressure  Fire  Systems  from  the 

Underwriters'  Viewpoint 

By  G.  W.  Booth 

Thief  Engineer,  Committee  on  Fire  Prevention  and  Engineering 

Standarcls.  the  National  Board  ot  Fire  Underwriters. 

New  York  Citj- 

CONFLAGRATIONS  spread  either  by  the  generation  of 
a  heat  wave  of  such  intensity  that  everything  combusti- 
ble in  its  path  is  involved,  or  by  means  of  flying  brands 
carried  by  the  wind  far  in  advance  of  the  origin  of  the 
fire  that  set  fire  to  combustible  roofs  or  porches.  The  first 
type  of  conflagration  is  that  of  which  we  must  think  in 
considering  the  installation  of  high-pressure  fire  systems, 
since  most  of  them  occur  in  high-value  congested  districts 
and  it  is  only  in  such  districts  that  the  expense  of  installing 
and  maintaining  a  separate  fire  main  system  can  be  war- 
ranted. 

Nine  out  of  the  18  cities  which  have  installed  special 
pumping  stations  for  separate  fire  main  systems  have  a 
population   in   excess  of  400,000;   4  of  the  other   9  are  in 


excess  of  200,000  and  most  of  the  others  either  present 
special  fire  protection  problems  or  were  able  to  take  advan- 
tage of  favorable  conditions  to  minimize  the  cost  of  installa- 
tion or  of  maintenance  or  both. 

Use  of  New  York  High-Pressure  Systevi  —  Since  July, 
1908,  when  the  high-pressure  fire  system  was  put  in  service 
in  Manhattan,  the  most  extensive  use  made  of  it  was  in 
.January,  1909,  v/hen  it  was  brought  into  service  for  five 
.simultaneous  fires,  three  of  them  of  more  than  usual  sever- 
ity, and  one  particularly  so.  At  the  extreme,  seven  pumps 
were  being  operated,  delivering  33,500  gal.  per  minute 
against  an  average  preassure  of  225  lb.  at  the  pumps  and 
205  lb.  at  the  hydrants.  Forty  engine  companies  were  called, 
including  more  than  600  men,  and  all  the  water  thrown 
on  the  fire  was  from  the  high-pressure  system. 

The  system  was  also  used  on  the  occasion  of  the  Equit- 
able Building  fire,  and  at  a  difficult  fire  in  a  general  storage 
warehouse  fire  on  Jane  St.  in  July,  1922.  Because  of  a 
disastrous  explosion  in  the  early  stages  of  the  Jane  St.  fire, 
it  was  not  considered  safe  for  firemen  to  remain  in  the 
building,  and  the  fire  was  therefore  drowned  by  streams 
from  the  outside;  at  one  time  60  large  streams,  using  a  total 
of  over  30,000  gal.  per  minute,  were  in  service,  at  a  pressure 
of  about  200  lb.  at  the  hydrant,  and  a  total  of  87,000,000  gal. 
of  water  is  reported  to  have  been  used.  Each  of  these 
streams  would  require,  if  fire  engines  were  used,  the  serv- 
ices of  one  fire  company,  whereas  each  company  can  lay 
and  handle  at  least  two  or  three  lines  from  a  high-pressure 
hydrant  to  turret  nozzles  or  water  towers.  It  follows, 
therefore,  that  fewer  companies  will  be  required  for  fires 
calling  for  large  quantities  of  water,  and  a  much  smaller 
part  of  the  city  will  be  stripped  of  its  normal  protection. 


Boston  High-Pressure  Fire  System 
By  F.  a.  McInnes 

Division  Engineer.  Public  Works  Department.  Water  Division. 
Boston,  Mass. 

THE  Boston  high-pressure  fire  system,  as  now  proposed, 
will  protect  about  one  square  mile  of  territory  covering 
practically  the  entire  congested  valiie  district  of  the  city. 
It  will  consist  of  eight  pumping  units  in  three  separate 
stations  with  19  miles  of  mains.  It  is  designed  to  opei-ate, 
if  the  necessity  should  arise,  at  a  pressure  of  300  lb.  per 
square  inch.  Two  stations  with  four  pumping  units,  11.75 
miles  of  mains  and  313  hydrants  have  been  in  service  for  the 
past  eight  months,  furnishing  approximately  two-thirds  the 
measure  of  protection  which  the  completed  system  will 
afford. 

Pumping  Station  No.  1  includes  two  3-stage  double-suction 
centrifugal  Worthington  pumps,  each  directly  connected  to 
a  Westinghouse  750-hp.  steam  turbine  operating  at  1,165 
r.p.m.  with  a  steam  pressure  of  175  lb.,  atmospheric  exhaust. 
Two  IG-in.  suction  mains  connect  with  the  low-service  dis- 
tribution system  (pressure  55  lb.);  one  of  them  also  con- 
nects with  the  high-service  distribution  system  (pressure  85 
to  90  lb.).  A  16-in.  suction  main  connects  with  the  intake 
conduit  supplying  salt  water  from  the  Harbor  to  the  Boston 
Elevated  power  station  for  condensing  purposes.  A  cen- 
trifugal vacuum  pump,  with  75-gal.  priming  tank,  driven 
by  a  10-hp.  220-volt  d.c.  motor  is  provided  to  prime  the 
fire  pumps  when  salt  water  is  used.  Two  16-in.  discharge 
mains,  each  equipped  with  a  venturi  meter,  extend  from  the 
station  to  the  high-pressure  fire  distribution  system.  A 
vertical  centrifugal  single-stage  sump  pump,  driven  by  a 
220-voIt  d.c.  motor,  takes  care  of  any  leakage,  etc.,  in  the 
station. 
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The  [station]  water  piping  is  of  cast-iron,  with  flanged 
joints,  each  piece  of  pipe  in  the  force  main  being  separately 
tested  at  a  pressure  of  600  lb.  per  square  inch  before  being 
assembled.  A  4-in.  by-pass,  equipped  with  the  necessary 
check  valves  and  meter,  is  provided  between  the  suction 
and  discharge  sides  of  the  piping  to  insure  the  absence  of 
air  in  the  system  and  to  provide  means  of  measuring  the 
water  leakage. 

The  principle  control  valves  on  the  piping  system  are 
electrically  operated  by  Deane  control.  Ross  regulating 
valves  are  installed  between  the  suction  and  discharge  of 
each  pump  by  means  of  which  the  pressures  at  the  pumps 
are  controlled  from  the  operating  board,  upon  which  the 
necessary  gages  and  indicators  are  installed  and  from 
which  the  valves  in  the  piping  system,  the  vacuum  pump 
and  the  sump  pump  are  operated. 

The  turbines  are  started  by  hand  throttle.  Steam  is  sup- 
plieL  through  an  8-in.  loop  pipe  connecting  to  each  end  of 
the  steam  header  in  the  boiler  room  of  the  Boston  Elevated 
station,  where  20  Babcock  and  Wilcox  boilers  with  a  total 
of  10,344  hp.  are  located;  eight  to  ten  of  these  boilers  are 
always  in  service. 

At  a  test  recently  made  by  the  National  Board  of  Fire 
Underwriters,  Pump  No.  1  discharged  3,100  gal.  per  min. 
at  301  lb.  pressure  and  4,676  gal.  per  min.  at  201  lb.  pres- 
sure. Pump  No.  2  discharged  3,114  gal.  per  min.  at  300  lb. 
pressure;  5,164  gal.  per  min.  at  209  lb.  pressure,  and  7,400 
gal.  per  min.  at  100  lb.  pressure.  The  two  pumps  operat- 
ing together  discharged  6,580  gal.  per  min.  at  292  lb.  pres- 
sure and  10,266  gal.  per  min.  at  201  lb.  pressure. 

Pumping  Station  No.  2  has  two  4-stage  single-suction  cen- 
trifugal Worthington  pumps,  each  directly  connected  through 
semi-flexible  couplings  with  a  750-hp.  235-volt  d.c.  shunt- 
wound  commutating  pole  Westinghouse  motor  with  a  speed 
range  of  860  to  1,050  revolutions  per  minute.  Power  for 
operating  the  pumps  is  furnished  through  cables  extend- 
ing to  the  pump  room  from  the  main  switchboard  in  the 
generating  room  of  the  Edison  Third  station. 

Distribution  System — The  system  was  designed  to  deliver 
12,000  gal.  per  min.  about  any  block,  with  a  hydrant  pressure 
of  250  lb.  per  square  inch,  and  a  pump  pressure  of  300  lb. 
per  square  inch.  As  a  matter  of  fact,  the  efficiency  of  the 
system  exceeds  this  requirement,  as  during  construction 
the  sizes  of  mains  were  increased  in  several  instances  to 
provide  for  different  proposed  locations  of  pumping  stations. 
One  hydrant  is  allowed  for  each  40,000  sq.ft.  of  area. 

The  system  now  consists  of  20,140  lin.ft.  of  20-in.  pipe,  1.51 
in.  thick;  28,808  ft.  of  16-in.  pipe,  1.27  in.  thick;  13,081  ft. 
of  12-in.  pipe,  1.04  in.  thick;  and  313  hydrants  supplied  by 
8-in.  pipe  0.8  in.  thick.  The  straight  pipe  and  special  cast- 
ings are  of  cast-iron,  except  that  for  branches  where  the 
opening  from  the  run  is  12  in.  or  over  semi-steel  is  used. 
Two  lead  grooves  are  cast  in  the  bell  end  and  in  the  spigot 
end  of  each  pipe;  and  similar  grooves  are  turned,  on  the  job, 
in  the  ends  of  any  cut  pipe.  The  joint  material  used  where 
unbalanced  pressures  exist,  or  might  develop,  is  an  alloy 
of  95  per  cent  lead  and  5  per  cent  tin.  Extensive  prelim- 
inary tests  showed  that  the  admixture  of  tin  increased  the 
strength  of  the  joint  sufficiently  to  safely  permit  tie  rods 
to  be  dispensed  with,  a  conclusion  that  has  been  verified 
in  practice.  All  joints  are  made  as  follows:  A  small  pot  is 
kept  warm,  floating  in  a  larger  kettle  of  hot  lead.  When 
the  joint  is  to  be  made,  sufficient  lead  is  measured  into  the 
pouring  pot  and  the  necessary  amount  of  block  tin  is  added 
at  the  last  minute.  The  calking  is  done  with  dog  tools, 
using  a  two-handed  4-lb.  hammer,  a  starting  chisel  and  three 
sets  of  calking  chisels.  The  joint  is  finished  or  polished 
off  with  hand  tools. 

The  post  hydrant  was  designed  and  patented  by  Joseph 
A.  Rourke,  now  commissioner  of  public  works  of  Boston. 
It  is  of  rugged  design,  with  8J-in.  barrel,  61-in.  main  valve 
opening  against  the  pressure  and  four  2J-in.  independently- 
controlled  outlets.  A  notable  feature  of  the  design  is  an 
auxiliary  valve  formed  by  a  three-way  cock  operated  by  a 
covered  stem  extending  along  the  side  of  the  barrel  and 
terminating  in  an  operating  nut  located  at  the  head  of  the 
hydrant. 


One  position  of  the  three-way  cock  closes  the  waste  and 
equalizes  the  pressure  above  and  below  the  main  valve  in 
the  hydrant  barrel.  The  other  position  opens  the  waste 
and  closes  the  connection  with  the  hydrant  barrel.  The 
hydrant  was  designed  for  a  normal  delivery  of  2,000  gal. 
per  minute,  the  loss  at  this  flow  being  less  than  eight 
pounds. 

*     *     * 

Leadite  Joints  and  Machines  for  Pipe 
Laying  at  New  Bedford 

By  Stephen  H.  Taylor 

Superintendent  of  Water-Works,  New  Bedford,  Mass. 

IN  1920  the  New  Bedford  Water  Department  had  about 
6,600  ft.  of  36-in.  cast-iron  main  to  lay  in  addition  to  the 
ordinary  extensions.  As  labor  was  scarce,  it  was  decided  to 
purchase  a  14B  Bucyrus  steam  shovel  with  an  extended 
dipper  arm  for  trenching,  and  in  1921  when  the  48-in.  cast- 
iron  main  was  started  a  14B  Bucyrus  clamshell  and  derrick 
machine  with  a  30-ft.  boom  was  bought.  These  machines 
have  proved  great  money  savers  on  the  large  pipe  work 
which  has  been  done  in  the  past  three  years.  The  latter 
machine  is  used  for  pipe  laying,  and  in  places  where  the 
ground  is  too  soft  to  support  the  steam  shovel  over  the 
trench,  excavating  is  done  with  the  clamshell  outfit  on  the 
same  machine.  Under  ordinary  conditions  the  excavation  is 
done  by  the  steam  shovel  traveling  on  platforms  over  the 
trench  with  the  derrick  following  close  behind,  laying  the 
pipe.  The  shovel  deposits  the  excavated  material  into 
trucks  which  haul  it  directly  to  the  backfill  close  behind, 
or  to  the  spoil  bank. 

With  reasonably  good  conditions  from  120  to  180  ft.  of 
trenching,  pipe  laying  and  backfilling  per  day  is  accom- 
plished with  a  crew  of  from  15  to  20  men,  two  or  three 
trucks,  and  the  steam  shovel  and  derrick.  The  advantage 
of  a  small  crew  is  particularly  great  in  our  present  work, 
which  is  ten  to  twelve  miles  from  the  city,  requiring  that 
the  men  be  boarded  near  or  transported  to  and  from  the  job. 

Tests  of  Leadite  and  Lead  Hydrotite  Joints — Some  ten 
years  ago  a  few  joints  in  our  smaller-sized  cast-iron  pipe 
wei'e  made  with  leadite  and  lead  hydrotite.  No  trouble 
has  ever  been  experienced  from  either.  In  the  spring  of 
1920  I  decided  to  make  more  extensive  experiments  with 
these  substitutes  for  poured  lead  joints. 

At  that  time  leadite  was  offered  at  12c.  per  pound  and 
lead  hydrotite  at  10c. ,  while  lead  was  selling  for  about  75c. 
per  pound.  One  pound  of  either  substitute  would  fill  as 
much  joint  space  as  4  lb.  of  lead,  so  that  it  would  take 
30c.  worth  of  lead  to  do  the  same  work  as  10c.  worth  of 
hydrotite  or  12c.  worth  of  leadite.  There  is  also  a  further 
saving  in  the  reduced  labor  cost,  because  no  calking  is 
necessary,  and  the  size  of  bell  holes  is  greatly  reduced.  The 
only  chance  of  skepticism,  then,  was  as  to  their  efficiency. 
As  the  contemplated  work  involved  a  considerable  amount 
of  jointing  material,  the  2c.  per  pound  difference  in  cost 
of  leadite  and  hydrotite  was  worth  saving  if  the  two  mate- 
rials were  equally  efficient. 

Tests  with  6-In.  Pipe — Six  lengths  of  6-in.  pipe  were  put 
together  on  skids  about  2  ft.  high,  with  a  plug  and  sleeve 
on  one  end  made  up  with  lead  and  a  patented  plug  in  the 
other.  Three  joints  were  made  of  leadite  and  three  of 
hydrotite.  Dry  white  jute  was  used  in  its  different  forms. 
One  joint  with  each  material  was  made  with  loose  yarn, 
one  with  the  same  yarn  twisted  lightly,  and  a  third  with 
the  same  yarn  braided. 

The  pipes  were  first  filled  at  city  pressure  (84  lb.)  and 
the  joints  were  all  reasonably  tight,  the  greatest  leak  occur- 
ring at  the  joint  made  of  leadite  with  loose  yarn.  There 
was  also  some  leak  at  the  joint  made  of  hydrotite  with 
twisted  yarn.  The  pressure  was  then  raised,  first  to  150  lb. 
and  then  to  200  lb.,  all  joints  remaining  reasonably  tight 
and  becoming  entirely  so  with  the  exception  of  the  two 
above  mentioned.  The  high  pressure  was  then  released  and 
normal  yard  pressure  (84  lb.)  maintained  during  the 
remainder  of  the  test. 
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The  ends  of  the  pipe  were  raised  by  means  of  a  derrick 
at  each  end,  the  supports,  which  were  under  the  pipe,  being 
removed  as  the  pipes  were  lifted  from  them  until,  for  a 
short  time  the  line  was  practically  suspended  by  the  ends, 
forming  a  curve  with  about  144  ft.  radius  and  the  ends  of 
5  ft.  9  in.  higher  than  the  center.  Finally  joint  No.  5, 
hydrotite,  broke,  allowing  the  center  of  the  line  to  drop 
to  the  ground.  It  should  be  said,  in  fairness,  that  the  joint 
which  failed  was  not  made  with  a  continuous  pouring, 
because  some  of  the  material  was  lost  through  a  defective 
dam  and  a  second  pouring  was  necessary.  Only  a  few 
seconds  elapsed  between  the  first  and  second  pouring,  how- 
ever, as  the  kettle  was  close  to  the  joint  and  it  was  only 
necessary  to  dip  out  more  material.  The  whole  line  was 
then  lowered  to  the  ground  and  remained  tight  except  the 
two  joints  before  mentioned  (Nos.  2  and  5.)  These  were 
made  tight  by  caulking  with  a  little  lead  wool,  and  for 
several  months  the  line  remained  in  the  yard  absolutely 
in  tight  condition,  in  spite  of  the  abuse  to  which  it  had  been 
subjected. 

Experiments  with  36-In.  Pipe — As  the  principal  work  of 
the  year  was  to  be  36-in.  pipe,  it  was  thought  advisable 
to  experiment  with  this  larger  size  to  see  if  it  could  be 
successfully  poured.  Two  lengths  of  36-in.  pipe  were  joined, 
vith  a  plug  in  one  bell  and  a  sleeve  and  plug  on  the  spigot 
:nd.  Accidentally  a  class  B  pipe,  N.E.W.W.  specifications, 
was  placed  into  a  class  F  bell.  This  made  an  unduly  thick 
joint  (about  i  in.).  The  class  B  bell  was  too  small  to 
receive  the  beaded  end  of  the  plug,  so  the  plug  was  reversed. 
This  made  an  abnormally  thin  joint  with  no  bead,  as  the 
space  was  so  small  that  it  would  have  been  impossible  to 
caulk  a  lead  joint.  These  joints  were  made  with  leadite. 
On  the  other  end  the  sleeve  and  plug  were  normal  J-in. 
joints  and  were  poured  with  lead  hydrotite. 

When  the  yard  pressure  was  applied,  in  spite  of  the 
bracing  at  the  ends,  the  joints  between  the  two  pipes  slipped 
about  i  in.  This  was  the  abnormally  thick  joint.  The 
84  lb.  yard  pressure  on  the  36-in.  plugs  developed  a  total 
stress  on  each  of  them  of  about  42J  tons.  The  braces  were 
then  removed  and  the  pressure  applied  with  the  intention 
of  pulling  the  work  apart.  When  this  was  done  the  two 
abnormal  joints  made  with  leadite  held  fast,  and  the  one 
where  the  sleeve  joined  the  pipe,  which  was  a  normal  i-in. 
joint  made  with  hydrotite,  pulled  apart. 

As  a  result  of  these  tests,  it  was  decided  to  adopt  leadite 
for  our  work,  and  it  has  been  used  in  practically  all  the 
joints  made  since  that  time  with  excellent  results. 

The  story  of  this  test  would  not  be  complete  without 
further  reference  to  the  advantage  of  the  braided  jute 
packing,  which  we  have  also  adopted  for  general  use.  We 
find  that  although  it  costs  a  little  over  twice  as  much  per 
pound  as  the  plain  dry  jute,  the  saving  effected  in  labor 
and  material  more  than  offsets  the  extra  cost,  and  that  a 
better  joint  is  obtained  because  there  are  no  loose  ends  of 
the  fiber  to  mix  with  the  jointing  material  and  reduce  its 
eflttciency. 

Comparative  Cost  of  i8-In.  Lead  and  Leadite  Joints — 
Recently  a  very  favorable  opportunity  was  presented  for 
comparing  the  cost  of  48-in.  joints  made  of  lead  and  leadite, 
as  two  joints  were  made  of  lead  on  the  check  valves  of  our 
48-in.  line,  because  of  the  extreme  weight  of  the  casting 
and  uncertainty  of  the  ground  in  which  it  was  placed. 
Figuring  the  cost  of  jute  packing,  labor  and  lead,  a  48-in. 
joint  cost  $18.06;  whereas  the  same  items  on  a  leadite 
joint  cost  an  average  of  $4.42.  It  took  three  men  1  hr.  and 
40  min.  to  pour  and  caulk  a  lead  joint,  whereas  the  same 
three  men  would  average  to  pour  from  six  to  eight  joints 
per  hour  with  leadite. 

Discussion:  An  extended  discussion  brought  out  much 
opinion  favorable  to  leadite,  and  less  extensive  but  favorable 
accounts  of  experience  with  lead,  hydrotite  and  metallium 
as  jointing  materials.  On  the  subject  of  relative  costs  of 
cast-iron  and  steel  pipe,  Mr.  Taylor  said  that  by  doing  its 
own  work  the  city  was  getting  the  48-in.  cast-iron  pipe 
in  the  ground  for  about  what  a  steel  pipe  line  would  cost. 


Shorter  Abstracts  with  Discussion 

Water  Quality,  Service  Pipes,  and  Plumbing — With  par- 
ticular consideration  to  the  water  supplied  in  the  Boston 
Metropolitan  District,  D.  A.  Heffernan,  superintendent  of 
the  Water  Department  of  Milton,  Mass.,  read  a  paper  on 
"The  Quality  of  Water  and  Its  Relation  to  the  Life  and 
Proper  Operation  of  Service  Pipes  and  Plumbing  AppH- 
ances."  He  charged  (1)  the  Massachusetts  State  Board 
of  Health  with  "apparent  indifi'erence"  as  to  the  quality 
of  water  supplied  in  the  Metropolitan  District,  and  (2)  "the 
great  majority"  of  water-works  superintendents  with  know- 
ing "too  little  of  the  quality  of  their  water"  as  regards  its 
"action  on  pipe." 

"In  1912,"  said  Mr.  Heffernan,  "Milton  began  to  use 
exclusively  for  its  services  genuine  black  wrought-iron  pipe, 
carefully  lined  with  Rosendale  cement  in  our  own  shop." 
Lead-lined  couplings  and  lead  goosenecks  were  also  adopted, 
but  fittings  other  than  the  lead-lined  couplings  were  of 
brass.  About  1920,  or  eight  years  later,  it  was  found  that 
"violent  galvanic  action"  was  "eating  away  the  pipe  at  the 
threads  inside  the  brass  fittings  and  almost  completely 
filling  up  the  latter."  Present  practice  at  Milton  "is  to  line 
all  fittings  and  stops  with  lead,  so  that  no  water  comes  in 
contact  with  any  two  metals  other  than  lead  and  brass  or 
lead  and  iron.  The  old  brass  fittings  are  being  gradually 
replaced  with  lead-lined  malleable  iron." 

The  danger  of  corrosion  of  the  relief  and  vacuum  valves 
on  direct-pressure  kitchen  boilers,  with  resultant  sticking, 
due  to  corrosion  by  the  kind  of  water  commonly  supplied, 
was  urged  by  Mr.  Heffernan,  as  also  the  evils  of  brass 
connections  to  galvanized  steel  boilers  and  brass  couplings 
in  J-in.  galvanized  pipe  connections  to  boilers,  with  resultant 
filling  of  the  pipe  with  rust. 

In  conclusion,  Mr.  Heffernan  urged  (1)  that  something 
should  be  done  to  lessen  the  action  of  water  on  piping — 
either  treatment  or  control  of  action  caused  by  grounding 
electric  wires  on  pipe,  or  both;  and  (2)  the  creation  of 
State  Board  for  the  Regulation  of  Plumbing  "which  would 
forbid  the  use  of  some  wasteful  (and  dangerous)  devices 
and  regulate  the  use  of  others,"  thus  cutting  down  water 
consumption  and  postponing  (notably  in  the  Boston  Metro- 
politan District)  the  necessity  for  new  water  supplies. 

Discussion:  The  discussion  on  Mr.  Heffernan's  paper 
centered  in  a  general  and  hearty  condemnation  of  the  use 
of  relief  and  vacuum  valves  on  domestic  boilers  and  of 
check  valves  between  the  boilers  and  meters.  George  W. 
Fuller,  speaking  of  the  corrosion  problem,  said  it  is  big  and 
complex.  Usually,  water  analyses  do  not  take  corrosive 
qualities  into  account.  Lime,  after  filtration,  may  be  used 
to  prevent  corrosion,  as  planned  for  Buffalo  and  Memphis, 
Tenn. 

Co-operation — The  benefits  of  co-operation  between  the 
water  authorities  and  consumers  on  the  one  hand,  and  the 
authorities  and  employees  on  the  other,  were  presented  by 
Francis  T.  Kemble,  secretary  New  Rochelle  (N.  Y.)  Water 
Co.  The  labor  side  of  this  paper  aroused  considerable  dis- 
cussion. The  pension  system,  all-the-year  work,  more  flex- 
ibility in  wage  rates,  more  human  touch,  were  suggested 
by  various  speakers  as  ways  of  meeting  the  difficulties 
commonly  experienced  in  holding  water-works  employees. 
Both  C.  M.  Saville  of  Hartford  and  S.  H.  Taylor  of  New 
Bedford  said  that  their  men  were  put  at  forest  work  to 
keep  them  on  the  payroll  winters. 

Old  Steam^  Pumps  at  East  Weymouth,  Mass. — Two  1.5- 
m.g.d.  duplex  compound  steam  pumps — a  Blake  installed  in 
1885  and  a  Deane,  two  years  later — were  operated  for 
29  years,  latterly  under  heavy  overload,  "and  under  better 
conditions  for  six  years  more,  before  serious  trouble  was 
experienced,"  stated  Fred  O.  Stevens,  engineer  and  super- 
intendent of  water-works  at  East  Weymouth,  Mass.  Meters 
installed  in  1915-16  relieved  the  strain  and  enabled  one 
pump  to  handle  the  peak  load,  but  in  view  of  the  low 
efficiency  of  the  pumps  it  was  not  thought  advisable  to  go 
to  the  expense  of  overhauling  them.  The  war  and  subse- 
quent high  prices  deferred  letting  a  contract  for  new  pumps 
and  delay  in  delivery  kept  the  old  ones  in  service  still  longer. 

In  the  spring  of   1920   a   high-pressure  cylinder   of  the 
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Deane  pump  cracked.  A  previous  re-boring  of  the  cylinder 
had  left  "a  scant  i-in.  of  metal."  A  new  cylinder  was 
obtained,  some  minor  repairs  made,  the  pump  put  in  service, 
and  a  contract  let  for  1..5-m.g.d.  motor-driven  centrifugal 
pump.  In  Augnist,  before  the  new  pump  came,  the  "Blake 
pump,  which  was  in  better  condition"  than  the  Deane 
(although  two  years  older)  and  was  "our  chief  reliance," 
developed  a  crack  in  the  suction  chamber  "just  above  the 
bed-plate  flange."  An  electric  welding  company  made  a 
weld  in  place,  although  the  drilling  showed  "that  in  places 
along  the  fracture  there  was  only  a  scant  J-in.  metal."  This 
strengthened  the  cylinder,  but  "it  was  neither  water  nor 
air  tight."  A  form  was  built  on  the  foundation,  4  in.  from 
the  suction  chamber,  and  tilled  with  hot  asphalt  to  a  line 
about  3  in.  above  the  crack.  In  a  few  minutes  the  pump 
was  started.  About  once  a  week  it  was  necessary  "to  heat 
the  casting  and  asphalt  with  a  blow  torch  to  get  a  new 
bond." 

Shortly  after  .this  repair  to  the  Blake  pumps,  a  crack  was 
found  in  the  suction  chamber  of  the  Deane  pump,  in  such  a 
position  as  to  necessitate  tunneling  up  through  the  masonry 
foundation  to  get  at  it.  Hot  asphalt,  applied  to  this  crack 
with  a  brush,  "helped  matters  considerably,  but  we  were 
never  able  to  get  this  pump  running  as  smoothly  as  the 
other." 

After  having  "crippled  along"  until  December  1,  the 
pumping  engineer  reported  that  the  crack  in  the  Blake 
suction  chamber  was  "showing  up  on  the  other  side."  Hot 
asphalt  was  applied,  and  a  temporary  emergency  pump 
located  and  installed.  On  taking  the  water  end  of  the 
Deane  pump  from  the  foundation,  a  second  and  larger  but 
previously  concealed  crack  was  found.  The  metal  along 
the  crack  was  planed  down  and  tapped  for  numerous  i-in. 
boiler-plate  screws,  after  which  a  s-in.  steel  plate,  with 
rubber  gasket,  was  attached.  The  repaired  part  was  "abso- 
lutely tight  under  100  lb.  test  pressure."  The  repairs  cost 
less  than  $100.  The  pump  was  run  during  the  following 
winter  so  as  to  use  some  coal  left  over  after  the  new 
electric-driven  pump  was  put  in  service. 

Cross-Connections  with  Private  Water  Supplies — Under 
the  title,  "Use  and  Discard  of  Auxiliary  Fire  Protection 
from  a  Polluted  Source,"  Caleb  M.  Saville,  manager  and 
chief  engineer  of  water-works  of  Hartford,  Conn.,  reviewed 
the  use  and  final  abolition  of  such  connections  in  Hartford, 
even  where  double-check  valves  of  the  Factory  Mutual  type 
had  been  installed  (see  Engineering  News-Record  for  1921, 
July  7,  p.  12,  Sept.  8,  pp.  390  and  409,  Sept.  15,  464). 
Mr.  Saville  stated  that  Hartford,  ".so  far  as  is  known,  was 
the  first  city  to  permit  the  installation  of  the  double  check- 
valve  in  lieu  of  complete  severance  of  connections,  and  also, 
so  far  as  is  known,  after  a  trial  of  13  years,  Hartford  is 
the  fiist  city  to  order  them  out."  Cross-connections,  he 
stated,  are  now  prohibited  by  Lowell  and  Springfield,  Mass., 
Providence,  R.  I.,  Stamford,  Conn.,  Philadelphia,  Pa.,  Cleve- 
land, Ohio,  Terre  Haute,  Ind.,  and  St.  Paul,  Minn.,  and 
by  the  state  boards  of  health  of  Minnesota,  entirely,  and 
Illinois,  on  new  installations. 

Discussion :  As  usual  at  water- works  conventions,  this 
subject  stirred  up  much  discussion,  and  also,  as  usual,  the 
water-works  men  were  almost  entirely  and  unqualifiedly 
against  these  cross-connections,  while  representatives  of  fire 
insurance  interests  raised  the  only  voices  in  their  support 
H.  A.  Burnham,  engineer  Factory  Mutual  Fire  Insurance 
Companies,  said  that  special  double-check  valves  are  re- 
quired or  approved  by  the  New  York  and  New  Hampshire 
state,  and  the  Ontario  provincial  boards,  of  health,  and 
that  few  if  any  state  health  boards  and  not  many  cities 
have  prohibited  them ;  and  that  records  show  600  installa- 
tions of  double  check  valves  in  170  cities  and  towns  in  the 
United  States.  Mr.  Saville,  in  closing,  said  that  all  the 
insurance  interests  except  the  Factory  Mutual  Companies 
are  satisfied  with  some  entirely  independent  source  of  water 
supply  for  fire  protection,  or  a  tank  filled  from  the  munic- 
ipal system.  The  only  advantage  of  the  double  check-valve 
controlled  interconnection  that  he  could  see  was  that  it 
costs  less  than  an  absolutely  independent  fire-protection 
supply,  which  is  an  alternative. 


Other  Topics — Pumping  by  electric  power  at  Concord, 
Mass.,  with  current  bought  at  lie.  per  kw.-hr.,  is  saving 
that  city  a  considerable  sum  over  the  cost  of  steam  power, 
according  to  a  paper  by  P.  R.  Sanders,  superintendent  of 
water-works. 

Arguments  against  merging  water  departments  with 
other  municipal  departments,  on  the  ground  of  resulting 
decreased  efficiency  through  less  efficient  operation  and 
sacrifice  to  other  departments,  were  submitted  in  a  paper 
by  George  A.  King,  superintendent  of  water-works,  Taun- 
ton, Mass.  (where  apparently  there  is  a  proposal  to  put 
the  water  .system  under  a  board  of  public  works).  Mo.st 
of  those  who  discussed  this  paper  supported  Mr.  King's 
arguments,  but  there  was  some  expression  of  opinion  that 
under  a  proper  system  of  state  utility  or  other  state  control 
water-works  interests  would  be  protected. 

An  entire  session  was  devoted  to  papers  on  the  "Water 
Supplies  of  Southeastern  Massachusetts,"  by  X.  H.  Good- 
enough,  engineer,  Massachusetts  Department  of  Health,  "The 
Water  Supply  of  Fall  River,  Mass.,"  by  H.  K.  Barrows, 
consulting  engineer,  Boston,  and  "The  New  Water  Supply 
of  Providence,  R.  I.,"  by  Frank  E.  Winsor,  chief  engineer 
Providence  Water  Supply  Board.  The  papers  by  Messrs. 
Goodenough  and  Barrows  showed  how  closely  related  are 
the  water  problems  of  New  Bedford,  Fall  River  and  Taun- 
ton, all  of  which  draw  from  a  group  of  natural  bodies  of 
water  known  as  the  Lakeville  ponds.  The  construction  of 
the  core  wall  of  the  Wanaque  dam  was  described  by  Major 
Arthur  D.  Pratt,  chief  engineer.  North  Jersey  District 
Water  Supply  Commission. 

A  detailed  review  of  "Court  Decisions  Incident  to  Pur- 
chase of  the  Braintree  (Mass.)  Water  Supply  Co.,"  in  the 
eighties,  was  presented  by  Henry  A.  Symonds,  engineer, 
Boston. 

Under  the  title  "Sanitary  Dangers  of  Water  Supplies," 
E.  Sherman  Chase,  of  Metcalf  and  Eddy,  consulting  engi- 
neers, Boston,  outlined  several  instances  of  water  pollution 
which,  though  relatively  minor,  point  to  the  refinements  in 
water  protection  and  treatment  beyond  what  seem  to  have 
been  commonly  regarded  in  New  England  as  necessary. 

A  review  of  the  use  of  copper  sulphate  to  control  alga" 
growths  in  the  Hartford  reservoirs  was  presented  by  J.  E. 
Garratt,  office  engineer,  with  particular  reference  to  the 
increase  in  the  use  of  the  slow  sand  filters  put  in  operation 
a  few  months  ago  (described  in  Engineering  News-Record, 
Sept.  7,  p.  380). 

An  impromptu  discussion  at  one  of  the  sessions  brought 
out  the  fact  that  the  recent  increase  in  the  use  of  flush- 
ometers  is  leading  to  requests  for  larger  supply  pipes  to 
water  closets,  particularly  group  installations,  than  has 
been  the  practice  for  closets  flushed  from  tanks. 


Ford  Car  Wrecks  Steel  Bridge 

A  rural  mail  carrier's  Ford  broke  down  a  75-ft.  steol 
span  over  Beaver  Creek,  five  miles  northwest  of  Mulhaii, 
Logan  County.  Okla.,  on  Aug.  3.  According  to  the 
available  information,  the  wreck  was  not  a  floor  failure 
but  a  truss  failure.  Ernest  S.  Alderman,  state  engineer, 
says  that  the  bridge  was  an  old  structure,  first  erected 
eighteen  or  twenty  years  ago,  and  has  been  washed 
away  several  times.  It  was  salvaged  and  repaired  each 
time.  When  the  accident  occurred  it  had  just  been 
straightened  in  a  blacksmith  shop  after  a  recent  wash- 
out and  had  be«n  re-erected. 

A  Logan  County  official  in  reporting  on  the  accident 
stated  that  eighteen  or  twenty  years  ago  the  commis- 
sioners "bought  a  large  number  of  very  inferior 
bridges,'  and  the  Beaver  Creek  bridge  is  one  of  them. 
It  was  washed  out  several  times,  the  last  time  about 
four  months  ago,  and  was  rebuilt  soon  after  that. 
Fortunately,  there  aren't  any  of  the  inferior  bridges  on 
our  state  roads  " 
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Concrete  Grain  Elevator  Rebuilt 
At  Chicago 

Extensive  Repairs  to  Foundations  and  Bins  of 

Structure  Wrecked  by  Explosion — New 

Dust  Removal  Apparatus 

REPAIRING  reinforced-concrete  grain  bins  damaged 
^  to  varying  extents  by  a  grain-dust  explosion  was 
one  of  the  difficult  problems  in  the  reconstruction  of  the 
10,000,000-bushel  Northwestern  elevator  at  Chicago. 
This  structure  has  a  total  of  277  bins  15  and  22  ft.  in 
diameter  and  97  and  104  ft.  high.  It  represented  a 
cost  of  about  $5,000,000  including  equipment  and  the 
damage  was  estimated  at  about  $2,000,000.  The  ele- 
vator and  the  e.xplosion  were  described  in  Engineering 
Netvs-Record  of  March  31  and  April  14,  1921,  pp.  560 
and  634;  Nov.  3  and  24,  pp.  719  and  847,  and  Feb.  22, 
1922,  p.  327. 

Removal  of  the  heaps  of  debris  was  the  first  task. 
Acetylene  torches  were  used  to  cut  apart  the  tangled 


Rectangular  foundations  or  bases  of  plain  or  non-rein- 
forced concrete  built  on  the  concrete  base  or  mattress 
carry  the  cylindrical  bins.  About  50  per  cent  of  these 
bin  foundations  were  damaged  more  or  less,  as  shown 
in  Fig.  2.  Many  of  them  had  been  displaced  bodily  by 
the  explosion  and  were  jacked  backed  into  position. 
These  foundations  were  rebuilt  according  to  the  orig- 
inal plans. 

Thorough  inspections  and  tests  of  the  bin  walls  were 
made  to  ascertain  the  relative  strength  of  different  por- 
tions, and  in  many  cases  it  was  found  necessary  to  tear 
down  standing  walls  on  account  of  the  evident  damage 
done  to  the  reinforcing.  Cracks  were  examined  care- 
fully and  enlarged  where  necessary  in  order  to  deter- 
mine whether  the  reinforcing  bars  had  been  sheared. 
Sound  tests  were  made  on  doubtful  areas  of  wall  by  men 
lowered  in  rope  slings  and  having  heavy  hammers. 

Complete  disintegration  of  the  concrete  of  the  bin 
walls  was  evident  in  a  few  cases  where  the  grain  had 
burned  or  smouldered  in  the  bins  for  two  or  three 
weeks.     This  was  due  to  the  effect  of  the  continued 


FIG.    1— RECONSTRUCTION    OF    NORTHWESTERN    GRAIN    ELEVATOR,  CHICAGO 


wreckage  of  structural  .steel  from  the  superstructure 
and  the  reinforcing  bars  of  the  damaged  bins.  Loco- 
motive cranes  then  loaded  the  steel  and  the  shattered 
masses  of  concrete  onto  railway  cars.  In  Fig.  1  the 
new  steel-frame  car  shed  and  drier  house  are  completed 
and  also  the  cupola  on  the  bins  of  the  working  tower. 
These  are  of  structural  steel  with  tile  walls.  Some  of 
the  bin  forms  are  shown  in  place.  The  new  steel  fram- 
ing for  the  conveyor  galleries  over  the  bins  is  in  place, 
as  well  as  that  for  the  marine  tower  or  leg  at  the  right. 
This  tower  is  on  the  dock  wall  of  the  Calumet  River. 

Reconstruction  Work— A  special  problem  was  to  de- 
termine what  parts  of  the  structure  could  be  utilized 
with  safety  and  what  parts  would  have  to  be  demolished. 


high  temperature  upon  the  concrete,  which  contained 
limestone  aggregate.  The  walls  heated  to  a  high  de- 
gree by  these  furnaces  within  the  bins  had  been 
drenched  with  water  by  the  fire  engines,  causing  seri- 
ous spalling.  In  such  cases,  the  strength  of  both  the 
steel  and  the  concrete  was  under  suspicion.  In  some 
of  the  bins  of  the  river  house  where  the  lower  part  had 
been  badly  damaged  or  partly  blown  away  (see  Fig.  1) 
an  interior  shell  or  jacket  of  reinforced  concrete  slightly 
thinner  than  the  original  wall  was  built  inside  the  bin, 
no  allowance  being  made  for  any  strength  of  the  orig- 
inal wall. 

Inspection   showed  that  in  most  cases  the  damaged 
bins  had  been  subjected  to  severe  tensile  stress,  so  that 
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new  reinforcing  bars  were  required  to  supplement  the 
original  reinforcement.  In  cases  where  portions  of  the 
old  reinforcement  were  utilized  it  was  considered  de- 
sirable to  cut  away  enough  of  the  concrete  to  expose  the 
old  bars  for  sufficient  overlap  with  the  new  bars  (see 
Fig.  2).  Where  the  ends  of  old  bars  were  left  exposed 
and  projecting  by  the  removal  of  old  concrete,  labora- 
tory tests  were  made  on  specimens  to  determine  the 
quality  of  the  steel. 


FIG.  3— SHATTERED  BINS  AND  BASES  CLEARED 
FOR  RECONSTRXTCTION 

Concreting — For  building  up  the  new  portions  of  the 
bin  walls,  steel  forms  were  placed  and  concrete  poured 
in  the  usual  way.  In  some  cases  of  small  cracks  caused 
by  expansion  of  the  reinforcement,  it  was  necessary  to 
widen  the  cracks  by  chisels  to  a  width  of  several  inches, 
so  that  the  new  concrete  would  bond  properly  with  the 
old  concrete  and  the  steel  bars.  As  tamping  could  not 
be  applied  in  such  ca.ses  the  form  was  built  up  .so  as  to 
give  a  head  of  concrete  above  the  top  of  the  opening, 
the  excess  concrete  being  afterwards  cut  off.  No  trouble 
was  experienced  in  securing  a  good  bond  of  the  new 
concrete  with  the  roughened  surface  of  the  old  concrete. 

For  the  heavier  concreting,  a  lai-ge  mixer  was  in- 
stalled at  the  base  of  an  elevator  tower  from  which  the 
concrete  was  spouted  to  the  forms  or  to  a  hopper  from 
which  chutes  or  wheeled  carts  were  loaded,  as  shown 
in  Fig.  3.  For  patching  the  larger  cracks  several  small 
portable  mixers  with  gasoline  engines  were  placed  at 
the  most  convenient  points  and  shifted  as  required. 
Concrete  for  the  plain  foundations  was  a  1:3:5  mix  and 
that  for  the  reinforced  bins  was  l:2i:4,  the  size  of 
stone  aggregate  being  2J-in.  and  1-in.,  respectively. 
Cement  guns  were  used  for  closing  the  smaller  cracks. 

A  thin  coat  of  waterproof  cement  grout  was  applied 
to  the  interior  and  exterior  surfaces  in  order  to  close 
minor  cracks  and  to  give  a  smooth  finish  and  good  ap- 
pearance. Walls  of  6-in.  hollow  tile  were  used  for  the 
cupola  and  track  shed,  which  are  of  structural  steel 
framing.  These  walls  are  coated  with  cement  for  the 
purpose  of  weatherproofing. 

Dust  Prevention — In  the  provision  of  new  mechani- 
cal  equipment   special   precautions   are   being  taken   to 


prevent  a  similar  explosion  in  the  future.  One  of  the 
11-ft.  interstice  bins  in  the  middle  of  the  storage  sec- 
tion is  converted  into  a  ventilating  .shaft,  through  which 
fans  will  draw  the  dust-laden  air  from  under  the  stor- 
age bins  and  force  it  out  far  above  the  roof.  This 
shaft  is  shown  in  Fig.  3.  Continual  ventilation  will  be 
provided  in  the  basement  by  placing  the  windows  on 
tilting  frames  and  by  cutting  large  openings  above  the 
windows. 

Since  much  dust  ordinarily  accumulates  in  the  drier 
house  a  wide  air  shaft  will  separate  the  new  drier  house 
from  the  working  house.  With  this  arrangement  both 
sides  of  the  drier  house  can  be  opened  and  much  of  the 
dust  blown  out.  Further,  the  house  will  be  divided  into 
twelve  sections  by  partitions  especially  designed  to  i.so- 
late  any  explosion  in  one  section.  To  eliminate  the 
chances  of  heat  due  to  friction  from  slipping  belts,  all 
drier  fans  will  be  driven  by  chains  enclosed  in  dust- 
proof  housings.  A  chamber  between  the  east  wall  of 
the  working  house  and  the  west  wall  of  the  storage  bins. 


FIG.  3.    REPAIR  AND  REBUILDING  OF  ELEVATOR 

which  was  used  formerly  as  a  dust-settling  chamber, 
will  be  converted  into  a  ventilating  shaft.  It  will  have 
•several  large  roof  ventilators  and  will  contain  20  of  the 
cyclones  of  the  dust-collecting  system. 

Two  separate  dust-collecting  systems  are  being  in- 
stalled, each  formed  of  sepai-ate  units  and  each  unit 
being  operated  independently.  By  one  of  the  systems 
dust  from  all  machinery  and  cleaning  apparatus  will 
be  piped  direct  to  twelve  cyclone  dust  collectors  on  the 
roof  of  the  track  shed  and  twenty  cyclones  between  the 
storage  hou.se  and  working  house.  Thence  the  dust  will 
be  carried  to  the  collectors  over  dust  houses  outside  the 
elevator.  Fans  will  be  connected  to  hoods  which  will 
be  placed  over  all  grain  conveyor  belts  at  the  points  of 
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delivery.  Similar  connections  are  made  at  the  boots  of 
all  elevator  legs.  The  other  system  will  be  a  pneumatic 
dust-collecting  system  in  two  units  to  remove  the  dust 
from  floors,  walls  and  ceilings.  This  will  have  408  inlet 
valves  on  12,000  ft.  of  steel  pipe  varying  from  2-  to  6-in. 
in  diameter  and  leading  to  four  pneumatic  collectors. 
Each  of  the  two  units  will  have  two  collectors.  By  this 
arrangement  any  grain  picked  up  by  the  collecting  hose 
will  be  salvaged  by  the  first  collector  and  the  second 
collector  will  remove  nearly  all  of  the  dust.  This  will 
allow  clean  air  to  pass  through  the  vacuum  producers. 

To  house  the  fans  of  the  dust-collecting  system,  a 
specially  designed  fireproof  building  is  to  be  provided 
outside  the  elevator.  With  the  whole  plant  piped  for 
compressed  air,  means  will  be  at  hand  to  blow  dust  out 
of  motors  and  motor  bearings.  Every  panel  hoard 
throughout  the  plant  is  to  be  erected  in  a  separate  dust- 
tight  room.  All  electric  lights  will  be  protected  with 
double  vapor  globes  and  heavy  wire  guards. 

The  reconstruction  of  this  elevator  and  the  provision 
of  additional  dust-removal  methods  were  designed  by 
the  John  S.  Metcalf  Co.,  and  the  new  concreting  and  in- 
stallation of  machinery  was  done  by  the  Witherspoon- 
Englar  Co.,  both  of  Chicago.  These  firms  were  re- 
spectively the  engineers  and  contractors  for  the  orig- 
inal sti'ucture. 


To  Improve  Railway  Terminals 
at  Bombay,  India 

RAILWAY  improvements  planned  and  under  way  at 
.  Bombay,  India,  at  an  estimated  cost  of  $35,000,000, 
include  remodeling  a  large  passenger  terminal,  building 
a  new  passenger  terminal  and  a  loop  line,  electrification 
of  suburban  lines  and  four-tracking  of  main  lines.  As 
shown  in  the  accompanying  map,  two  large  railway  sys- 
tems enter  the  city  and  are  connected  with  the  railways 
and  yards  of  the  Bombay  Port  Trust,  which  is  building 
new  docks,  grain  elevators  and  other  works.  All  tracks 
are  on  the  Indian  standard  gage  of  5  ft.  6  in. 

Loop  Line  and  Elevated  Terminal — Although  the 
Great  Indian  Peninsula  Ry.  has  four  tracks  for  32  miles 
the  congestion  due  to  increasing  suburban  traffic  has 
led  to  the  construction  of  a  link  connecting  its  harbor 
branch  with  the  main  line  in  order  to  complete  a  9-mile 
loop  or  relief  line.  The  old  6i-mile  branch  follows  the 
east  side  of  Bombay  Island  and  terminates  at  Reay 
Road,  where  there  is  a  connection  with  the  dock  rail- 
ways.    The  new  22-mile  link  extends  from  Reay  Road 


across  the  city  to  the  main  line.  Later,  an  elevated 
extension  will  continue  this  suburban  line  into  the 
remodeled  Victoria  terminal  station. 

At  present  there  are  about  20  main  line  trains  and 
60  suburban  trains  in  and  out  of  this  terminal  daily, 
but  with  the  opening  of  the  loop  line  it  is  planned  to 
operate  a  five-minute  suburban  service  during  the  rush 
hours.  Although  the  new  line  is  intended  mainly  for 
electric  suburban  traffic  its  clearance  limits  provide  for 
ordinary  rolling  stock  and  steam  locomotives.  Besides 
the  suburban  service,  however,  the  line  will  give  a  direct 
route  from  the  center  of  the  city  to  the  cotton  ware- 
houses and  grain  elevator  now  being  built  by  the 
Bombay  Port  Trust  in  connection  with  the  new  docks. 

Both  the  Victoria  terminal  and  the  Reay  Road  station 
are  at  street  grade  and  as  they  are  separated  by  the 
railway  company's  freight  yards  and  dock  branches  it 
was  necessary  to  build  the  new  link  at  an  elevation  of 
24  to  27  ft.  Steep  approach  grades  are  required,  3  per 
cent  for  812  ft.  from  the  main  line  and  2.4  per  cent 
for  1,150  ft.  from  Reay  Road.  The  sharpest  curve  is 
5i  deg.  Most  of  the  work  is  an  earth  fill  between  con- 
crete retaining  walls,  with  truss  or  plate  girder  bridges 
over  the  streets,  but  there  are  some  rock  cuts.  Across 
the  freight  yards  there  will  be  1,500  ft.  of  steel  viaduct 
having  23  spans  of  36  to  80  ft.  The  track  will  have 
100-lb.  bull-head  rails  in  cast-iron  chairs  on  wood  ties. 

Passenger  Terminals — The  Victoria  station,  a  large 
and  handsome  structure,  has  ten  tracks  and  seven  high 
platforms,  but  in  connection  with  the  electrification  it 
is  planned  to  enlarge  the  station  and  provide  seventeen 
tracks  in  two  groups  with  a  carriage  driveway  between 
them.  The  suburban  group  is  to  have  eight  tracks  and 
the  main-line  group  five,  together  with  coach  and 
freighthouse  tracks.  The  seven-track  approach  will 
have  two  suburban  and  two  through  tracks  for  the  main 
line,  two  for  the  harbor  loop  and  a  switching  lead.  The 
Bombay,  Baroda  &  Central  India  Ry.  now  extends  to 
an  old  terminal  station  on  the  water  front  at  Colaba. 
Since  this  location  is  inconvenient  it  is  proposed  to 
build  a  new  terminal  station  at  Grant  Road  and  to 
abandon  the  shore  line  or  retain  it  only  for  local  use. 

Estimated  costs  of  the  several  improvements  are  as 
follows:  enlarging  Victoria  station,  $2,350,000;  new 
Grant  Road  passenger  terminal,  $800,000;  electrification 
of  all  suburban  lines,  $18,800,000;  shops  for  B.,  B.  & 
C.  I.  Ry.,  $10,000,000;  enlarging  Mazgaon  yard  of  G.  I. 
P.  Ry.,  $1,800,000;  four-tracking  main  line  of  B.,  B. 
&  C.  L  Ry.,  $1,700,000. 
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A     REVIEW     OF     BOOKS     AND     A     LISTING     OF     NEW     PUBLICATIONS 


Repaying  Scientific  Obligations 

One  reason  why  Sir  Alexander  Houston's  latest 
annual  report  on  "The  Examinations  of  London  Water" 
deserves  the  commendation  given  it  in  a  notice  else- 
where in  these  columns  is  that  in  presenting  and  inter- 
preting data  the  author  goes  beyond  London.    He  says: 

No  hesitation  has  been  felt  in  travelling  beyond  the  range 
of  purely  Metropolitan  Water  Board  affairs.  As  we  borrow 
knowledge  from  others  so  ought  we  to  try  and  repay  our 
obligations.  So  far  as  the  writer  is  concerned,  his  indebt- 
edness to  the  work  of  other  water  authorities  and  other 
scientists  is  freely  acknowledged.  He  ventures  to  think 
that  in  relation  to  questions  of  quality  of  water  his  board's 
views  and  policy  in  no  way  prevent  him  from  exercising 
his  individual  judgment  on  all  matters  affecting  the  safety 
and  purity  of  water  supplies  throughout  the  country,  and 
adding  what  little  he  can  to  the  sum  of  general  knowledge 
of  the  subject. 

This  may  be  characterized  as  "repaying  scientific 
obligations,"  a  duty  that  might  well  be  more  generally 
recognized  and  fulfilled  in  public  and  other  reports. 


The  Story  of  a  Master  Builder 

B.  H.  HARRI.M.\X:  A  Biography  in  Two  Volume.s — By  George 
Kennan.  Boston;  Houghton  Mifflin  Co.  Cloth;  6x9  in.;  pp. 
842  ;  illustrations.      $7.50. 

Unfortunately  there  are  few  worthy  biographies  of 
engineers.  In  large  measure,  therefore,  the  lay  reader, 
who  cannot  be  expected  to  seek  out  their  stories  in 
professional  transactions  and  the  technical  press,  must 
learn  of  their  achievements  by  reading  between  the  lines 
of  conventional  history  or  in  the  biographies  of  states- 
men and  business  men.  So  we  are  grateful  to  Mr. 
Kennan  for  the  generous  credit  he  has  accorded  to  the 
engineers  associated  with  Mr.  Harriman  in  his  con- 
structive work.  Reading  between  his  lines  does  not 
require  a  lens.  Indeed,  one  need  not  seek  between  the 
lines,  for  he  has  set  down  the  story  so  plainly  that  he 
who  runs  may  read. 

The  readers  of  Engineering  News-Record  will  be  es- 
pecially interested  in  three  of  Mr.  Harriman's  many 
works.  These  are  the  rehabilitation  of  the  Union  Pacific 
R.R.,  a  similar  service  for  the  Southern  Pacific,  and 
the  closing  of  the  Colorado  River  break  in  1907.  In 
telling  of  these,  the  author  tells  of  the  work  not  only 
of  the  great  railroad  executive,  but  also  of  J.  B.  Berry, 
chief  engineer  of  the  Union  Pacific,  Horace  G.  Burt, 
president  of  that  road  and  an  engineer  by  profession, 
W.  L.  Park,  superintendent  of  construction,  Julius 
Kruttschnitt,  general  manager  of  the  Southern  Pacific, 
another  engineer,  William  Hood,  chief  engineer  of  that 
road,  and  finally  Epes  Randolph,  H.  T.  Cory,  Thomas  J. 
Hind,  and  C.  K.  Clarke,  all  of  whom  served  in  the 
struggle  against  the  Colorado. 

The  story  of  the  Union  Pacific  is  the  story  of  how 
a  1,000-mile  streak  of  rust  was  converted  in  three  yeai'S 
into  a  splendid  transportation  machine,  helping  to  build 
an  empire  and  paying  dividends  to  its  stockholders  in 
the  doing  of  it.  It  is  the  .story  of  raising  and  spending 
in  five  years   $45,000,000  for  reconstruction    and  re- 


equipment,  resulting  in  an  increase  in  traffic  density 
of  nearly  60  per  cent.  It  is  the  story  of  the  Aspen 
tunnel,  the  18-mile  grade  into  Laramie,  and  of  coui- 
ageous  and  resourceful  engineering  of  exceptional  pro- 
ductive worth. 

The  rehabilitation  of  the  Southern  Pacific  was  similar 
in  character  but  slighter  in  degree.  As  Western  rail- 
roads went  in  those  days,  the  road  was  in  good  shape 
when  it  was  bought  by  the  Union  Pacific;  but  as  the 
Central  Pacific  end  of  it  from  Ogden  to  San  Francisco 
was  required  to  complete  the  Harriman  line  to  the 
coast  he  demanded  that  it  be  brought  up  to  Union 
Pacific  standards.  This  work  required  three  years  to 
complete  and  involved  as  one  element  the  remarkable 
Lucin  cutoff,  carried  for  27  miles  directly  across  Great 
Salt  Lake.  Besides  this,  two  other  noteworthy  cutoffs 
were  built,  the  Bay  Shore  into  San  Francisco  and  the 
Montalvo  in  southern  California.  Altogether  Harriman 
spent  on  the  improvement  of  the  Southern  Pacific  for 
extensions,  betterments,  new  equipment,  and  other  prop- 
erties nearly  $242,000,000.  During  his  administration 
he  spent  on  the  two  properties  more  than  $400,000,000. 
And  it  paid. 

The  story  of  the  Colorado  flood  is  pitched  in  a  differ- 
ent key.  Meeting  the  flood  was  not  a  matter  of  thought- 
fully planned  engineering  for  business  investment;  it 
was  rather  a  catch-as-catch-can,  life  or  death  struggle 
with  a  mad  river  bent  on  pouring  a  wave  of  desolation 
into  a  fertile  valley,  already  the  seat  of  a  thriving 
community  and  smiling  with  promise  of  even  greater 
wealth.  The  technical  aspects  of  this  engineering  epic 
were  presented  in  full  before  the  American  Society  of 
Civil  Engineers  about  nine  years  ago  by  H.  T.  Cory,  one 
of  the  principals.  Mr.  Kennan  has  drawn  freely  on  this 
and  other  sources  and  has  succeeded  in  making  the 
story  of  absorbing  interest  to  the  lay  reader. 

Other  episodes  that  will  interest  the  engineer  ks  a 
live  citizen  concern  Harriman's  struggle  with  Morgan 
and  Hill  for  control  of  the  Burlington  and  with  James  R. 
Keene,  who  threatened  his  hold  on  the  Southern  Pacific. 
His  beneficent  relations  with  the  Erie,  his  part  in  the 
Equitable  Life  Insurance  squabble,  his  controversy  with 
Stuyvesant  Fish  over  the  affairs  of  the  Illinois  Central, 
and  his  break  with  President  Roosevelt  all  are  recorded. 
But  in  controversial  matters  it  must  be  remembered 
that  Mr.  Kennan  is  writing  as  a  partisan,  bent  on  the 
defense  of  Mr.  Harriman's  memory,  and  inclined  to  give 
him  the  benefit  of  every  doubt.  He  has  overdone  this 
a  little.  No  man  so  great  as  Harriman  unquestionably 
was  is  likely  to  be  so  free  from  fault  or  error  as  this 
Boswell  portrays  his  hero.  But  it  would  be  ungracious 
to  dwell  on  this  since  Mr.  Kennan  has  been  so  generous 
when  his  pen  has  been  untempered  by  the  heat  of 
controversy. 

Within  the  space  available  it  is  impracticable  to  quote 
at  length  from  this  very  stimulating  book,  but  engineers 
will  be  interested  in  Harriman's  counsel  to  J.  B.  Berry, 
chief  engineer  of  the  Union  Pacific.  "The  only  way  to 
make  a  good  property  valuable,"  he  said,  "is  to  put 
it  in  the  best  possible  condition  to  do  business."     To 
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which  may  be  added  the  maxims  that  embrace  to  a  con- 
siderable degree  the  Harriman  gospel  of  railroad  im- 
provement: (1)  "Develop  railroads  with  cheap  money." 
(2)  "Never  borrow  from  the  substance  of  a  road."  The 
second  maxim  applies  with  peculiar  force  in  these  days 
of  economies  effected  by  deferring  maintenance. 


Masonry  Structures  and  Foundations 

Reviewed  by  A.  Bxjrton  Cohen 

Consulting  Engineer,  New  York  City 

THE  DESIGN  OF  MASOXRT  STRTICTfKES  .\ND  FOUNDA- 
TIONS— By  Clement  C.  Williams.  C.E..  .M.Am.Soc.C.E..  Profes- 
sor of  Civil  Engineering.  University  ot  Kansas  ;  Consulting  Engi- 
neer. New  York :  McGraw-Hill  Book  Co.  Clotli  ;  6x3  in.  ;  pp. 
555  ;   265  illustrations.     $5. 

The  use  of  concrete  has  made  possible  large  engineer- 
ing works  of  a  permanent  nature  which  would  have 
been  prohibited  in  stone  masonry  because  of  an  ex- 
cessive cost,  and  in  other  building  materials  bec^se  of 
a  lack  of  permanence.  It  is  found  applicable  and  used 
more  or  less  in  every  branch  of  civil  engineering.  There- . 
fore  it  is  of  paramount  importance  that  the  student  and 
the  beginner  should  be  properly  directed  in  the  prac- 
tical and  fundamental  considerations  included  in  this 
phase  of  engineering.  That  these  considerations  can 
be  presented  in  a  simple,  instructive  and  convincing 
manner  to  the  student  much  in  advance  and  independent 
of  his  theoretical  studies  and  that  his  training  should 
include  a  knowledge  of  and  familiarity  with  the  reliable 
and  most  recent  sources  of  investigations  tending  to 
improve  the  art,  are  the  first  impressions  gained  in 
reading  Prof.  Clement  C.  Williams'  new  treatise  on 
"The  Design  of  Masonry  Structures  and  Foundations." 

The  opening  chapter,  on  general  principles,  includes  a 
discussion  of  well  chosen  factors  affecting  design  and 
aesthetics.  The  engineering  student  and  worker  should 
be  imbued  with  an  aesthetic  appreciation;  should  know 
full  well  the  fundamentals  of  proportion  and  architec- 
tural orders.  There  is  no  denying  the  fact  that  in  the 
development  of  our  modern  structures  a  most  remark- 
able improvement  is  found  in  architectural  treatment. 
Even  the  layman  feels  the  sense  of  beauty  and  in  public 
works  the  taxpayer  accepts  his  assessments  willingly 
if  local  improvements  admirably  executed  reflect  credit 
upon  the  community. 

Ugly  lines,  as  Professor  Williams  states,  are  the  re- 
sult of  improper  design  and  proportioning  which  add 
a  burden  of  waste.  A  simple  example  is  the  design  of 
an  arch  ring  with  proper  crown  depth  but  having  an 
excessive  depth  at  the  haunch ;  there  is  the  importance, 
as  described  under  masonry  arches,  of  the  full  de- 
termination of  the  arch  ring  from  crown  to  haunch. 
Excessive  depth  at  the  haunch  decreases  the  effective 
rise  of  the  arch,  causing  a  greater  overturning  tendency 
on  the  pier  or  abutment  where  an  increase  of  quantities 
adds  materially  to  the  cost  of  the  structure.  It  is 
apparent  that  Professor  Williams'  experience  has  car- 
ried him  far  beyond  the  average  reach  of  design ;  he 
has  dealt  in  the  finer  elements  of  the  subject  that  have 
engaged  the  attention  of  those  concerned  in  extensive 
application.  He  has  found  that  pleasing  results  can 
be  obtained  by  graceful  lines  inherent  with  economic 
stability. 

The  author  states  that  masonry  constitutes  the  most 
permanent  type  of  construction  when  properly  designed 
to  provide  for  both  physical  and  economic  conditions 
and  points  out  some  of  the  practical  necessities  to  a 
full  development.   Mention  is  made  of  the  all-important 


problem  of  waterproofing  structures  exposed  to  th,e  dis- 
integrating action  of  water.  The  membrane  system  for 
bridges  is  recommended  as  the  most  durable  solution 
of  this  problem,  which  agrees  with  best  accepted  prac- 
tice. The  proper  treatment  of  expansion  and  construc- 
tion joints  and  drainage  in  connection  with  the  above 
considerations  control  largely  the  affirmation  of  the 
term  permanency  in  concrete  construction. 

Other  chapters  cover  the  subjects  of  walls,  dams, 
bins  and  chimneys,  falsework  and  foundations,  in  a 
clearly  determined  manner.  The  distribution  of  loads 
is  treated  under  various  subjects ;  for  example,  the 
effect  of  a  surcharge  live-load  in  the  analysis  of  abut- 
ment and  retaining  wall  design  is  di.scussed  aud  also 
the  distribution  or  spread  of  live-load  through  an  earth 
embankment.  As  a  rule  these  considerations  so  ex- 
tremely important  are  not  found  discussed  in  textbooks. 
Concerning  the  question  of  loads :  The  ratio  in  amount 
of  live-  to  the  dead-load  in  concrete  structures  as 
compared  with  the  same  ratio  in  steel  design  permits 
a  greater  increase  of  live-load  in  design  of  concrete 
structures  at  comparatively  little  increase  in  cost — an 
economic  factor  which  may  govern  the  permanence  of 
the  structure,  due  to  heavier  duties  of  future  demand. 
The  preponderance  of  dead-load  over  live-load  is  more  no- 
ticeable in  railway  than  in  highway  structures  and  ac- 
counts for  many  old  masonry  structures  carrying  the 
heavy  rolling  stock  of  today  that  has  caused  so  many 
renewals  in  steel  structures.  These  are  pertinent  con- 
siderations that  can  be  given  to  the  student  at  any 
time,  lending  interest  to  his  work  and  supplying  a 
satisfaction,  even  to  his  inexperienced  mind,  that  a 
knowledge  of  the  facts  are  of  engineering  value. 

The  personal  touch  of  experience  and  the  simple  and 
logical  sequence  of  exposition  pervading  the  entire 
treatise  give  exceptional  value  to  Professor  Williams' 
work.  There  is  a  possibility  of  a  fuller  development  of 
many  of  the  good  angles  of  thought  mentioned,  but 
there  are  limitations  placed  upon  a  single  volume  cover- 
ing so  wide  a  field.  Prepared  for  the  student  and 
worker,  some  repetition  of  theoretical  analysis  was 
necessary.  Much  has  been  previously  written  on  this 
subject  but  new  developments  are  rapidlv  taking  place, 
making  obsolete  some  practice  of  comparatively  recent 
years  and  tending  toward  a  more  scientific  treatment. 
There  is  a  well  earned  place  at  present  in  the  class 
room  and  in  the  library  for  Professor  Williams'  work 
dealing  with  the  best  current  practice. 


How  to  Use  the  Gantt  Chart 

THE  GANTT  CHART  ;  A  Working  Tool  of  Managem.-nt— Uv  Wal- 
lace Clark.  JI.  .\m.  .Soc.  M.  E.  ;  M.  Taylor  .Society.  With  Appen- 
dices by  Walter  N.  Polakov  and  Frank  W.  Trabbld.  New  York: 
The  Ronald  Press  Co.     Cloth  ;  6  x  9  in.  ;  pp.  155.     $2.50. 

The  keynote  of  this  book  is  sounded  on  the  first  page 
where  the  author  .says:  "The  Gantt  chart,  because  of 
its  presentation  of  facts  in  their  relation  to  time,  is 
the  most  notable  contribution  to  the  art  of  manage- 
ment made  in  this  generation."  The  book  is  over- 
lauditory.  As  many  readers  know,  the  Gantt  chart 
shows  very  simply  by  horizontal  lines  the  relation  of 
the  schedule  of  work  to  time,  the  work  done  each  day 
in  relation  both  to  time  and  schedule  and,  finally,  the 
cumulative  work  done  and  its  relation  to  time  and  the 
schedule.  It  is  the  object  of  the  author  to  explain 
the  application  and  use  of  the  chart  in  various  ways. 
This  he  does  in  chapters  on  machine  records,  man  rec- 
ords,  layout   charts,    load   charts,   progress  charts    and 
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charting  the  American  merchant  marine.  The  book  is 
a  clear  presentation  of  a  simple  and  useful  method  of 
charting  many  operations. 


Sir  Alexander  Houston's  Latest  Report 

CHEMICAL,  AND  RACTEUIOLOGICAL,  EXAMINATION  OF 
THE  LONDON  WATER.S :  Report  for  Year  Ended  March  31, 
1922 — By  Kir  Alexander  Houston.  Director  of  Water  Examina- 
tions, Metropolitan  Water  Board.  London:  P.  S.  King  &  Son, 
Ltd.    Paper ;  8  x  13  in. ;  pp.  65  ;  diagrams.     10s. 

The  reports  by  Sir  Alexander  Houston  on  the  water 
supply  of  London  have  no  equals  in  the  water-works 
or  in  the  entire  municipal  field.  This  is  due  not  alone 
to  the  size  of  the  London  water-works,  the  character 
of  the  water  drawn  from  the  Thames,  other  rivers  and 
from  wells  and  the  methods  of  treatment  employed,  nor 
even  to  these  and  the  notable  research  work  which  these 
reports  always  chronicle.  It  is  besides,  and  of  more 
importance,  the  faculty  of  reviewing  a  year's  routine 
and  experimental  work,  tying  it  with  the  work  of 
earlier  years,  and  at  the  same  time  making  it  of  value 
to  the  whole  sanitary  engineering  world,  which  is  pos- 
sessed by  Sir  Alexander  and  by  so  few  other  officials 
in  charge  of  large  operations. 

The  high  spots  in  the  present  report  are  Sir  Alex- 
ander's earlier  accounts  of  the  continued  chlorination  of 
large  quantities  of  raw  water  as  a  substitute  for  storage 
before  filti-ation,  thus  saving  last  year  well  toward 
$100,000  worth  of  coal  that  would  have  been  required, 
under  the  old  plan,  to  pump  the  water  to  storage ;  "Some 
General  Notes  on  the  Future  Chlorination  of  V/ater"; 
notes  on  applying  chlorine  to  water,  particularly  chlor- 
ide of  lime;  a  resume  of  further  parallel  e.xperiments  on 
rapid  and  slow  sand  filtration  (both  without  coagula- 
tion) ;  and  comments  on  the  typhoid,  meteorological 
chemical  and  bacterial  tables  in  the  report. 

Significant  to  Americans,  and  we  hope  to  Britons 
as  well,  are  the  eight  pages  filled  with  Prof.  Melville  C. 
Whipple's  summary  and  appreciation  of  Sir  Alexander's 
report  of  last  year  (surveying  fifteen  years'  work  on 
London  waters),  which  appeared  in  the  Journal  of  the 
American  Water  Works  Association  for  March  of  this 
year.  With  modesty.  Sir  Alexander  says  of  Professor 
Whipple's  paper:  "Judged  in  its  true  perspective, 
Whipple's  review  is  an  appreciation  of  the  Metropolitan 
Water  Board,  the  [its]  Water  Examination  Committee, 
and  the  Water  Examination  Department  in  the  order 
stated.  Sir  Alexander  gracefully  adds:  .  .  .  "no 
country  during  the  present  century  has  done  more  than 
the  United  States  to  foster  scientific  research  in  every 
branch  of  Preventive  Medicine."  He  al.so  mentions 
Prof.  George  C.  Whipple's  Microscopy  of  Drinking 
Water"  approvingly. 


A  Book  for  Steel  Plant  Men 

IH'TTE:  Ta.sclunliueli  fur  Ki.senluiltcnkule — HerausKeRaben  vom 
Akademischen  Verein  Ilutte.  E.  V.  Berlin.  Zweite  Auflacc 
Cloth ;  6  X  8  in. ;  pp.  963  ;  511  line  cuts.     738  marks. 

Under  date  of  June,  1922,  appears  a  second  edition 
of  this  comprehensive  handbook  of  steel  mill  construc- 
tion, first  issued  as  a  separate  volume  in  1910.  There 
are  over  100  pages  of  entirely  new  matter.  A  new 
section.  Plant  Layouts,  presents  some  elementary  prin- 
ciples of  civil  and  mechanical  engineering  and  notes 
many  precautions  to  be  observed  looking  to  economical 
management  and  operation.  Other  new  portions  are 
devoted  to  physical  measurements,  thermal  characteris- 
tics  of  metals   and  furnace  materials,   sheet   finishing 


mills,  wire  drawing  and  the  manufacture  of  wire  prod- 
ucts. Naturally  the  book  confines  itself  almost  exclu- 
sively to  German  practice,  but  it  contains  a  collection 
of  widely  scattered  information  of  interest  to  engineers 
concerned  with  the  construction  or  operation  of  steel 
works. 


The  Metric  System  in  Practical  Form 

METRIC  SY.STEM  FOR  ENGINEER.S — By  Charles  B.   Clapham 
Lecturer  in  the  Engineering  Department,  University  of  London 
Author   of   ".Vrithmetic   for    Engineers."       [The    Directly   Useful 
Technical  Series.]      New  York:   B.  P.  Dutton  &  Co.     Cloth;  6  x 
9  in.  ;  pp.  181  ;  diagrams.     J6. 

Those  who  may  have  to  think  simultaneously  in  terms 
of  the  English  and  the  metric  systems  of  measurement 
as  a  matter  of  daily  occupation  rather  than  of  academic 
interest,  will  find  this  book  useful  and  convenient.  The 
relationship  between  the  various  English  and  metric 
units  and  combinations  of  units  is  shown  by  descrip- 
tion, table  and  illustration.  A  distinctly  practical 
feature  is  the  use  of  eveiy-day  measuring  tools  in 
every-day  operation  to  illustrate  relative  values  in  the 
two  systems.  Many  practical  examples  are  worked  out 
completely.  Bold  face  type  has  been  used  intelligently 
to  emphasize  the  statements  and  units  that  have  refer- 
ence value.  The  several  charts  in  the  pocket  at  the  end 
of  the  book  enable  direct  conversion  by  inspection  not 
only  of  the  fundamental  units  of  measurement,  but  also 
of  many  compound  units  commonly  used  in  engineering 
work. 


Tar  and  Its  Uses 

I'REPARATION  AND  USE  OF  TAR  AND  ITS  SIMPI-B  CRUDE 
DERIVATIVE.S— By  W.  W.  Odell.  [Prepared  Under  a  Co- 
operative Agreemint  with  the  Illinois  State  Geological  Survey 
and  the  Department  of  Mining  Engineering  of  the  University  of 
Illinois.]  Wa.'ihington.  D.  C. :  Bureau  of  Mines.  Paper;  6x9 
in.;  pp.  84:  illustrated.  Limited  number  free  on  application; 
15c.  from  Superintendent  of  Documents,  Washington,  D.  C. 

It  seems  strange  that  a  Technical  Paper  (No.  268) 
"published  by  the  Bureau  of  Mines  as  a  general  tx-eatise 
on  the  utilization  of  tar,"  and  containing  details  as  to 
its  use  for  roads,  metal,  roof  and  other  paints,  wood 
preserving,  and  cement  for  various  purposes  should 
omit  one  of  the  oldest  and  what  is  still  one  of  the  most 
important  uses  of  tar — the  coating  of  cast-iron  pipe. 
This  use  is  not  entered  in  the  index.  The  nearest  ap- 
proach to  its  mention  in  the  text  seems  to  be  in  the 
following  sentence  (p.  30)  :  "Hot  water-free  tar  is  also 
used  for  painting  underground  iron  pipes  and  for  coat- 
ing castings,  pipe  fittings,  and  metal  roofs  that  are 
exposed  to  the  atmosphere."  This  omission  is  all  the 
more  notable  because  the  pamphlet,  verj'  properly, 
devotes  much  space  to  the  use  of  tar  in  highway  con- 
struction. 


Summaries  of  Climatolosical  Data 

Climatological  data  for  the  United  States  from  the 
establishment  of  the  various  stations  to  and  including 
1920  are  being  summarized  by  the  United  States 
Weather  Bureau  for  publication  in  two  volumes.  Mean- 
while, "Reprints"  or  preprints,  are  being  made  in 
9Jxl2-in.  pamphlet  form,  each  covering  relatively  small 
sections  of  the  country — as  the  Potomac  River  Basin, 
Central  Illinois,  Western  North  Dakota,  etc.  Tempera- 
ture, precipitation,  wind,  humidity  and  frost  data  are 
given,  some  by  months  and  some  by  averages,  maxima 
and  minima.  In  some  cases  stream  discharges  are  in- 
cluded.    There   is  a  map  for  each   district  and  occa- 
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sionally  diagrams  are  presented.  The  compilation  is 
made  by  P.  C.  Day,  climatologist  and  chief  of 
Climatological  Division.  Charles  P.  Marvin  is  chief  of 
the  Weather  Bureau. 


A  Notable  Water  Power  Installation 

The  hydro-electric  power  plant  on  the  Aar  River, 
known  as  the  Goesgen  plant,  was  described  in  an  ex- 
tended article  in  the  Schiveizerische  Bauzeitung  last 
year.  The  article  has  been  reprinted  by  the  contracting 
company  known  as  "Motor,"  of  Baden,  Switzerland,  as 
a  pamphlet  of  54  pages,  large  size,  illustrated  with  line 
drawings  and  many  half  tones.  The  development,  one  of 
the  most  important  in  Europe,  involved  a  large  variety 
of  engineering  construction  and  equipment,  so  that  any 
one  interested  in  hydro-electric  development  would  be 
rewarded  by  studying  the  description  of  the  work  as  an 
example  of  modern  European  practice. 


Long-Time  Gage  Heights  of  River  Po 

Daily  gage  heights  of  the  River  Po,  at  Parma,  Italy, 
from  1820  to  1870,  with  records  for  14  years  scattered 
from  1824  to  1844  inclusive,  are  presented  in  a  large 
pamphlet  report  ("Ufficio  Idrografico  del  Po,"  M.  Gion- 
dotti,  Parma,  Italy,  director),  published  by  the  Reale 
Commissione  per  lo  Studio  del  Regime  Idraulico  del  Po. 
A  brief  introduction  by  the  director  is  followed  by  daily 
records,  with  maximum,  average  and  medium  figures 
by  months  and  years  and  some  analytical  tables. 


Swedish  Testing  Institute  Reports 

The  Government  Testing  Institute  of  Sweden  ("Sta- 
tens  Provningsanstalt,"  Stockholm,  Sweden),  has  issued 
a  report  entitled  "Fire  Tests  on  Building  Constructions 
in  England  and  Other  Foreign  States"  and  another  on 
"Some  Foreign  Methods  for  Testing  Heat  Transmission 
Through  Building  Materials,"  each  with  illustrations. 


Standard  Act  Enabling  Cities  To  Zone 

A  standard  form  of  enabling  act  for  state  legislatures 
to  pass  authorizing  municipalities  to  frame  and  adopt 
zoning  ordinances  has  been  prepared  by  the  Division  of 
Building  and  Housing,  Department  of  Commerce,  Wash- 
ington, D.  C,  and  may  be  obtained  free  of  charge  on 
application. 

Publications  Received 


[When  possible  the  name  of  each  publisher  of  books  or  pamph- 
lets listed  in  these  columns  is  given  in  each  entry.  If  the  book 
or  pamphlet  is  for  sale  and  the  price  is  known  by  the  editor  the 
price  is  stated.  Many  of  the  pamphlets  can  be  obtained  without 
cost,  or  by  inclosing  postage.  Persons  who  are  in  doubt  as  to 
the  means  to  be  pursued  to  obtain  any  publication  listed  should 
apply  for  information  to  the  stated  publisher,  or,  in  case  of  books 
or  papers  privately  printed,  then  to  the  author  or  other  persons 
indicated.] 

New  Books  and  Revised  Editions 

AN  INTRODUCTION  TO  THR  STUDY  OF  LABOR  PROBLEMS 

— By  Gordon  S.  Watkins,  Ph.D..  A.ssociate  Professor  of  Eco- 
nomies. University  of  Illinois.  [Crowell's  Social  Service  Series] 
New  York:  Thomas  Y.  Crowell  Co.  Cloth;  6x9  in.;  pp.  664. 
$3  net ;  postage  extra. 

MACHINISTS'  AND  DRAFTSMEN'S  HANDBOOK:  Containing 
Tables,  Rules  and  Formulas,  with  Numerous  Examples  Ex- 
plaining the  Principles  of  M.athematics  and  Mechanics  as  Ap- 
plied to  the  Mechanical  Trades.  Ev  Peder  Lobben,  Mechanical 
Engineer.  New  York:  D.  Van  Nostrand  Co.  Flexible;  5x8 
in.  ;  pp.   487.     $3. 

MOSQUITO  ERADICATION — By  W.  E.  Hardenburg,  Sanitary 
Engineer,  Certified  Member,  American  Association  of  Engineers. 


New  York  and  London:  McGraw-Hill  Book  Co.  Cloth;  6x9 
in. ;  pp.   248.     J3. 

SMELL,  TASTE.  AND  ALLIED  SENSES  IN  THE  VERTE- 
BRATES— By  G.  H.  Parker,  Sc.D.,  Professor  of  Zoology,  Har- 
vard University.  Philadelphia  and  London :  J.  B.  Lippincott 
Co.     Cloth ;  5  X  8  in. ;  pp.  192 ;  37  illustrations.     $2.50  net. 

TECHNICAL  EXPOSITION:  A  Textbook  on  the  Application  of 
Exposition  to  Technical  Writing,  Designed  for  Students  in  Sci- 
entific, Agricultural,  and  Engineering  Colleges — By  Karl  Owen 
Thompson,  A.M.,  Associate  Professor  of  English  at  Case  School 
of  Applied  Science,  Cleveland,  Ohio.  New  York  and  London- 
Harper  &  Brothers.     Cloth  ;  5  x  8  in. ;  pp.  227.     $1.75. 

TEXT-BOOK  OF  THE  MATERIALS  OF  ENGINEERING — By 
Herljert  F.  Moore,  Research  Professor  of  Engineering  Materials 
Engineering  Experiment  Station,  University  of  Illinois,  Mem- 
ber American  Society  for  Testing  Materials,  with  a  Chapter 
on  Concrete  by  Harrison  P.  Gonnerman.  Formerly  Research 
Assistant  Professor  in  Theoretical  and  Applied  Mechanics.  En- 
gineering Experiment  Station,  University  of  Illinois,  Member 
American  Society  for  Testing  Materials,  Member  .American 
Concrete  Institute.  New  York  and  London:  McGraw-Hill  Book 
Co.     Cloth  ;  6  X  9  in. ;  pp.   315.     $3. 

A  TREATISE  ON  PROBABILITY— By  John  Maynard  Keynes. 
London:  Macmillan  &  Co.  Cloth;  6  x  9  in. ;  pp.  466.  18s.  net. 
$6. 

VECTOR  CALCULUS  WITH  APPLICATIONS  TO  PHYSICS— 
By  James  Byrne  Shaw,  Professor  of  Mathematics  in  the  Uni- 
versity of  Illinois.  New  York:  D.  Van  Nostrand  Co.  Cloth; 
6  X  9  in.  ;  pp.  314  ;  illustrated.     $3.50  net. 

Reports  and  Pamphlets  in  Various  Fields  ^^ 

ECONOMICS  OF  HIGHWAY  TRANSPORT:  Proceedings  'of  a 
Conference  Called  by  the  Highway  and  Highway  Transport 
Education  Committee.  Held  at  the  University  of  Maryland 
College  Park,  July  27,  1921.  Edited  by  C.  J.  Tilden.  Wash- 
ington, D.  C. :  Highway  and  Highway  Transport  Education 
Committee,  Willard  Building.     Paper;  6  x  9  in. ;  pp.  51. 

ELECTRICAL  MACHINERY  APP.\R,\TUS  AND  SUPPLIES — 
Fourteenth  Census  of  the  United  Slates,  Manufactures:  1919. 
Prepared  under  the  Supervision  of  Eugene  F.  Hartley.  Chief 
Statistician  tor  Manufactures.  Washington,  D.  C. :  Department 
of  Commerce. 

FACTORS  IN  THE  SPONTANEOUS  COMBUSTION  OF  CO.A.L 

By  O.  P.  Hood.  Washington,  D.  C. :  Bureau  of  Mines.  Paper; 
6  X  9  in. ;  pp.  9  ;  8  illustrations.  Limited  number  of  free  copies  ; 
5c  from  Superintendent  of  Documents,  Washington,  D.  C. 

FLEXURAL  STRENGTH  OF  PLAIN  CONCRETE— By  Duff  A. 
Abrams,  Professor  in  Charge  of  Laboratory.  (Authorized  Re- 
print from  the  Copyrighted  Proceedings  of  the  American  Con- 
crete Institute,  Vol.  XVIII,  1922.)  Chicago:  Structural  Ma- 
terials Research  Laboratory,  Lewis  Institute.  Paper ;  6  x  9  in.  • 
pp.    25. 

FOURTEENTH    CENSUS    OF    THE    UNITED    STATES  1920- 

Composition    and    Characteristics   of   the    Population    by  States. 

Washington,  D.  C. :  Bureau  of  the  Census.  Cloth  ;  10  x  12  in.  • 
pp.  1253. 

INDIAN  STANDARD  LOCOMOTIVES:  5  ft.  6  in.  Gauge— By 
H.  L.  Cole,  O.B.E.,  M.I.  Mech.  E..  Locomotive  Department. 
Indian  State  Railways,  and  Secretary,  Railway  Board.  Cal- 
cutta, India.     Paper;  9  x  13   in.;  pp.  53;  63  charts.     Rs.  5. 

HAND   BOOK   OF  THE  ELECTRIC    POWER   CLUB— St.    Louis. 

Mo.,  1017  Olive  St.     Paper;  4  x  7  in.  ;  pp.  286;  line  cuts. 

Standardization  results  accomplished  by  association  of  manu- 
facturers. 

THE  LOADING  OP  FILTER  PLANTS— Reprint  from  Public 
Health  Reports,  March  31,  1922.  By  H.  W.  Streeter,  Associate 
Sanitary  Engineer,  United  States  Public  Health  Service.  Wash- 
ington. D.  C. :  United  States  Public  Health  Service.  Paper; 
6x9  in.  ;  pp.  13. 

THE  PROSPECTS  FOR  BUILDING  CONSTRUCTION  IN 
AMERICAN  CITIES — By  Leonard  P.  Ayres,  Vice-President. 
The  Cleveland  (Ohio)  Trust  Co.  Paper ;  6  X  9  in. ;  pp.  35  ; 
illustrated. 

RECENT  PROGRESS  IN  THE  THAWING  OP  FROZEN 
GRAVEL  IN  PLACER  MINING — By  c;harles  Janin.  Wash- 
ington, D.  C. :  Bureau  of  Mines.  Paper;  6  x  9  in.;  pp.  34; 
illustrated.  One  copy  free ;  10c.  from  Superintendent  of  Docu- 
ments. 

USES  OF  DESCHUTES  RIVER  IN  OREGON— Report  to  the 
Federal  Power  Commission  by  Board  of  Engineers:  D.  C. 
Henny,  Consulting  Engineer,  U.  S.  Reclamation  Service;  J.  B. 
Cavanaugh,  Colonel.  Corps  of  Engineers,  U.  S.  Army ;  P.  F. 
Henshaw.  District  Engineer,  U.  S.  Geological  Survey.  Wash- 
ington, D.  C:  Federal  Power  Commission.  Paper;  6x9  in.; 
pp.  90  ;  illustrated. 
An   advance   abstract  of   this   report   appeared   in   Engineering 

N civs-Record,  Sept.  22,  1922 ;  p.  503.     Irrigation  as  well  as  water 

power  is  discussed, 

WAGES  IN  FOREIGN  COUNTRIES:  Research  Report.  National 
Industrial  Conference  Board.  New  York:  The  Century  Co. 
Paper;   6x9   in.;  pp.   131.      $1.50. 

.^Vmong  other  occupations,  covers  building  trades ;  mining ; 
metal  manufacturing ;  sand,  glass  and  clay  products ;  wood- 
working. 

WOOD  PRESERVING  TERMS — By  Ernest  F.  Hartman  and  E. 
F.  Paddock.  New  York:  Prote.xol  Corporation,  34  Barclay  St. 
Paper  ;  6  x  9   in. ;  pp.  85.     $1. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Special  Rod  for  Setting  Slope  Stakes 

Sir — I  have  read  with  interest  the  article  by  Paul 
McCombs  in  the  issue  of  Engineeriny  News-Record  for  Aug. 
2-1,  1922,  p.  303,  describing  "Method  of  Setting  Slope  Stakes 
With  Rod,  Hand  Level  and  Tape."  I  have  set  slope  .stakes 
by  a  similar  method  using  a  specially-graduated  rod,  which 
could  be  used  in  connection  with  the  tape  and  wire  exten- 
sion described  by  Mr.  McCombs. 

The  rod  that  I  use  has  the  naught  marked  at  the  height 
of  the  obsei-ver's  eye  and  is  graduated  to  read  up  and  down 
from  that  point.  The  advantage  of  a  rod  so  marked  is  that 
it  simplifies  the  computations.  Wherever  the  depth  of  the 
cut  or  fill,  as  the  case  may  be,  is  less  at  the  stake  than  at 
the  center,  the  tape  reading  plus  the  rod  reading  will  equal 
the  cut  or  fill  at  the  center.  When  cut  or  fill  is  greater  at 
the  stake  than  at  the  center,  find  the  point  on  the  slope 
where  the  tape  reading  equals  cut  or  fill  at  the  center  plus 
rod  reading.  G.  F.  Webb. 

Atlanta,  Ga.,  Sept.  8. 


Rivet-Hole  Deduction  and  Tests 

Sir. — The  statement  of  Edward  Godfrey  in  your  issue  of 
Aug.  31,  p.  366,  to  the  effect  that  tension  tests  on  riveted 
joints  have  no  bearing  on  the  capacity  of  riveted  tension 
members  is  somewhat  puzzling  in  view  of  the  fact  that  the 
critical  section  of  a  tension  member  is  usually  through  the 
first  rivets  of  an  end  connection.  Whatever  may  be  indi- 
cated by  experimental  investigation  as  the  true  net  section 
through  a  tension  splice  should  at  the  same  time  be  the  net 
section  of  a  tension  member  with  end  connections  similar 
to  the  splices  testeti,  unless  by  chance  the  body  details  are 
unusually  exacting.  Mr.  Godfrey  himself,  in  Chapter  IX  of 
his  book  "Steel  Designing,"  has  indicated,  indirectly  at  least, 
that  end  details  ordinarily  control  the  situation.  Reference 
has  already  been  made  by  Dr.  Steinman  and  others  to  tests 
of  tension  details  that  should  satisfy  the  designer  of  the 
essential  correctness  of  the  theory  discussed  in  the  bulletin 
to  which  reference  was  made  in  your  issue  of  June  1. 

Mr.  Godfrey's  tests  (Enyineering  News,  May  3,  1906. 
p.  488)  appear  to  afford  as  much  support  for  the  theory 
which  he  criticises  as  for  his  own  view. 

Out  of  the  first  series  of  nine  specimens  tested,  failure 
occured  on  diagonal  lines  in  seven  cases,  indicating  that  the 
provision  of  a  zigzag  area  equal  to  the  right  sectional  area 
is  not  sufficient.  The  sectional  area  as  calculated  by  Mr. 
Godfrey  appears  to  be  too  great  along  diagonal  lines.  There 
is  something  wrong  in  the  method  of  figuring  deductions 
when  drilled  specimens  of  material  with  a  strength  of  from 
.58,980  to  60,4.30  lb.  per  sq.in.  give  an  ultimate  strength  of 
only  .'53,780  on  the  net  section.  .\d()i)ting  the  deduction  rule 
criticised  by  Mr.  Godfrey,  this  latter  would  for  the  drilled 
specimens  of  tests  1  to  9  be  .58,000  lb. 

Test  specimens  10  to  18  do  not  properly  represent  struc- 
tural members,  in  that  lii-in.  holes  in  i;-in.  material  (in 
some  cases  punched  holes)  are  located  with  their  centers 
5  in.  from  the  edge  of  the  specimens.  The  closeness  of 
the  holes  to  the  edges  would  tend  to  bring  about  early 
failure  of  the  narrow  strip  of  metal  along  the  edge  at  each 
of  the  outer  rivets  and  thus  produce  a  high  eccentricity  on 
the  whole  specimen.  Mr.  Godfrey  states  that  a  hole  on  one 
side  of  a  bar  weakens  it  much  more  than  one  on  the  center, 
and  it  is  reasonable  to  suppose  that  the  greater  this'  eccen- 
tricity, the  greater  the  weakening  effect  would  be.  The  fact 
that  there  was  only  one  diagonal  failure  out  of  nine  in  tests 
10  to  18  suggests  some  peculiarity  of  this  series,  since  there 
appears  to  be  no  reason,  if  such  peculiarity  did  not  exist, 
why  as  large  a  percentage  of  diagonal  failures  should  not 


have  taken  place  in  this  series  as  in  tests  1  to  9.  The 
marked  sniallness  of  the  ultimate  stress  compared  with  that 
realized  in  tests  1  to  9  leads  one  to  the  conclusion  that  the 
nearness  of  the  holes  to  the  edge  is  a  special  weakening 
factor. 

Comparison  of  th«  low  stresses  reported  by  Mr.  Godfrey 
for  tests  28  to  36  with  the  known  value  of  the  material  sug- 
gests that  the  deduction  has  not  been  correctly  made.  If  it 
be  made  on  the  basis  of  the  theory  outlined  in  the  writer's 
pamphlet,  the  stresses  would  then  be  increased  14  per  cent 
as  compared  with  Mr.  Godfrey's.  These  stresses  would  then 
correspond  very  closely  to  those  realized  in  tests  19  to  27, 
with  the  exception  of  the  specimens  with  punched  holes, 
which  necessarily  produce  highly  irregular  results.  The 
correspondence  for  the  drilled  and  reamed  specimens  is  very 
close,  as  should  be  the  case  since  there  is  no  eccentricity 
involved  in  specimens'  28  to  36. 

C.  R.  Young, 
Associate  Professor  of 
Structural   Engineering, 

Toronto,  Sept.  7.  University  of  Toronto. 


Herodotean  Hydrology 

Sir: — Some  of  your  readers  may  enjoy  the  following  arti- 
cle on  a  hydrological  subject  written  about  twenty-three  and 
one-half  centuries  ago.  Herodotus,  the  Greek  traveler  and 
historian,  was  the  author. 

"Perhaps,  after  censuring  all  the  opinions  that  have  been 
put  forward  on  this  obscure  subject,  [The  Inundation  of  the 
Nile]  one  ought  to  prove  some  theory  of  one's  own.  I  will 
therefore  proceed  to  explain  what  I  think  to  be  the  reason 
of  the  Nile  swelling  in  the  summer-time.  During  the  winter 
the  sun  is  driven  out  of  his  usual  course  by  the  storms,  and 
removes  to  the  upper  parts  of  Libya.  This  is  the  whole 
secret  in  the  fewest  possible  words;  for  it  stands  to  reason 
that  the  country  which  the  Sun-god  approaches  the  nearest, 
and  which  he  passes  most  directly  over,  will  be  scantiest  of 
water,  and  that  there  the  streams  which  feed  the  river 
will  shrink  the  most. 

"To  explain,  however,  more  at  length,  the  case  is  this: 
The  sun,  in  his  passage  across  the  upper  parts  of  Libya, 
affects  them  in  the  following  way :  As  the  air  in  those 
regions  is  constantly  clear,  and  the  country  warm  through 
the  absence  of  cold  winds,  the  sun  in  his  passage  across  them 
acts  upon  them  exactly  as  he  is  wont  to  act  elsewhere  in 
summer,  when  his  path  is  in  the  middle  of  heaven — that  is, 
he  attracts  the  water.  After  attracting  it,  he  again  repels 
it  into  the  upper  regions,  where  the  winds  lay  hold  of  it, 
scatter  it,  and  reduce  it  to  a  vapor,  whence  it  naturally 
enough  comes  to  pass  that  ■winds  that  blow  from  this  quarter 
— the  south  and  southwest — are  of  all  winds  the  most  rainy. 
And  my  own  opinion  is  that  the  sun  does  not  get  rid  of  all 
the  water  which  he  draws  up  year  by  year  from  the  Nile, 
but  retains  some  about  him.  When  the  winter  begins  to 
soften,  the  sun  goes  back  again  to  his  old  place  ir.  the 
middle  of  the  heaven,  and  proceeds  to  attract  water  equally 
from  all  countries.  Till  then  the  other  rivers  run  big  from 
the  quantity  of  rain-water  which  they  bring  down  from 
countries  where  so  much  moisture  falls  that  all  the  land 
is  cut  in  gullies;  but  in  summer,  when  the  showers  fail, 
and  the  sun  attracts  their  water,  they  become  low.  The 
Nile,  on  the  contrary,  not  deriving  any  of  its  bulk  from 
rains,  and  being  in  the  winter  subject  to  the  attraction  of 
the  sun,  naturally  runs  at  that  season,  unlike  all  other 
streams,  with  less  burden  of  water  than  in  the  summer 
time.  For  in  summer  it  is  exposed  to  attraction  equally 
with  all  other  rivers,  but  in  winter  it  suffers  alone. 

"It  is  the  sun,  also,  in  my  opinion,  which,  by  heating  the 
space  through  which  it  passes,  makes  the  air  of  Egypt  so 
dry.  There  is  thus  perpetual  summer  in  the  upper  parts 
of  Libya.  Were  the  position  of  the  heavenly  bodies  reversed, 
so  that  the  place  where  now  the  north  wind  and  the  winter 
have  their  dwelling  became  the  station  of  the  south  wind  and 
noon-day,  while  on  the  other  hand  the  station  of  the  south 
wind  became  that  of  the  north,  the  consequence  would  be 
that  the  sun,  driven  from  mid-heaven  by  the  winter  and  the 
northern  gales,  would  betake  himself  to  the  upper  parts  of 
Europe,  as  he  now  does  to  those  of  Libya,  and  then  I  believe 
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this  passage  across  Europe  would  affect  the  Ister  exactly 
as  the  Nile  is  affected  at  the  present  day.  And  with  respect 
to  the  fact  that  no  breeze  blows  from  the  Nile,  I  am  of  the 
opinion  that  no  wind  is  likely  to  arise  in  very  hot  countries, 
for  breezes  love  to  blow  from  some  cold  quarter." 
Urbana,  111.,  July  31.  M.  L.  Enger. 


Determining  Rail  Wear 

Sir — My  attention  was  recently  called  to  the  article  on 
"Determination  of  Rail  Wear  for  Valuation  Purposes,"  by 
J.  P.  Newell,  which  appeared  in  the  issue  of  Engineering 
News-Record  for  August  24,  1922,  p.  310. 

While  very  interesting  and  constructive,  the  article  starts 
out  with  a  probably  unintentional  misstatement  of  fact,  as 
follows:  "The  difficulty  of  accurately  measuring  the  wear 
of  rails  in  the  track  has  hitherto  made  the  inspection  of 
rails  in  valuation  work  almost  entirely  a  matter  of  the 
judgement  of  the  inspector.  In  the  Grand  Trunk  arbitra- 
tion, with  ten  thousand  miles  of  track  to  be  examined  for 
actual  purchase,  a  more  definite  method  of  procedure  was 
desirable.  It  was  made  possible  by  the  invention  of  a  rail 
pantograph  by  S.  W.  Fairweather,  office  engineer  of  the 
government   staff." 

Anyone  not  otherwise  informed,  on  reading  the  above 
statement  would  naturally  infer  that  the  measuring  of  rail 
wear  by  mechanical  means  was  a  matter  of  only  recent 
endeavor,  when  as  a  matter  of  fact,  the  method  described  in 
this  article  has  been  in  use  for  the  past  15  years  or  more 
to  the  undersigned's  personal  knowledge. 

For  years  past,  several  of  our  larger  engineering  in- 
strument manufacturers  have  manufactured  and  sold 
"railographs"  that  have  been  in  practical  use  for  this 
purpose  since  1906  or  1907,  and  possibly  earlier.  These 
earlier  railographs  were  designed  for  measuring  T-rail 
sections  and  were  not  then  adaptable  for  the  wear  of  the 
girder  grooved-rail  of  the  street  railway.  Since  then,  how- 
ever, railographs  or  pantographs,  whatever  they  may  be 
called,  have  been  designed  to  measure  this  girder  grooved 
and  other  special  street-railway  rail. 

Baltimore,  Md.,  Sept.  11.  Robt.  B.  Rifenbesrick. 


Louisville  Sewer  Specifications 

Sir: — The  article  in  Engineering  Neivs-Record,  Aug.  17, 
1922,  p.  268,  concerning  the  Louisville  sewer  specification 
controversy,  indicates  the  results  that  may  be  expected 
when  the  principles  of  the  law  of  contracts  are  disregarded. 
Generally  speaking,  contractors  are  better  informed  con- 
cerning such  laws  than  are  the  engineers  who  prepare  the 
specifications  and  such  other  documents  which  go  to  make 
up  the  complete  contract.  Clauses  which  the  law  will  not 
enforce,  are  worthless,  and  are  better  omitted  from  the 
specifications  and  contract.  The  following  analysis  will 
serve  to  show  the  general  principles  upon  which  most  of  the 
changes  and  revisions  asked  for  can  be  supported: 

1.  The  clause  (in  the  issue  above  noted)  headed  "Engi- 
neer to  Decide,"  is  faulty  and  cannot  be  enforced;  since  it 
is  the  plain  intent  of  the  clause  to  deprive  the  courts  of 
jurisdiction,  and  to  also  deprive  the  parties  of  their  right 
to  action.  The  courts  will  not  delegate  their  authority  and 
any  agreement  to  waive  the  right  to  action  will  not  operate 
to  change  the  law  in  this  lespect,  and  either  party  is  en- 
titled to  sue  the  other  for  damage  at  its  option. 

2.  Any  arbitration  clause  that  it  is  possible  to  write  which 
gives  the  power  of  absolute  settlement  of  dispute  to  any 
other  than  the  courts  having  jurisdiction  is  likewise  void. 
The  arbitration  clause  may,  however,  be  so  worded  that 
arbitration  may  be  a  condition  precedent  to  the  right  to 
action  by  either  party  and  the  law  will  sustain  such  a  clause. 
However,  after  being  unable  to  agree  by  arbitration  either 
of  the  parties  may  enter  suit  against  the  other. 

Nearly  every  contract  is  changed  more  or  less  during  the 
execution  of  the  work.  This  may  or  may  not  give  rise  to 
differences  of  opinion.  In  nearly  every  case  the  final  settle- 
ment involves  an  adjustment  of  these  differences  that  is 
satisfactory  to  both  parties.     Such  an  adjustment  may  be 


taken,  then,  as  a  modification  of  the  original  contract.  A 
memorandum  of  such  adjustment  and  balancing  of  claims 
should,  however,  be  made  a  matter  of  record,  so  that  any 
one,  at  any  time,  can  determine  just  what  was  done,  and 
why.  Such  action  is  purely  arbitration,  and  only  becomes 
binding  and  final  upon  being  assented  to  by  both  parties. 
While  this  is  the  right  of  either  party,  the  law  generally 
favors  a  peaceful  settlement,  and  would  probably  sustain 
the  awards  made  by  a  properly  conducted  arbitration. 

3.  The  condition  of  the  part  of  the  clause  which  makes 
the  engineer,  who  is  obviously  the  agent  of  the  commission, 
the  higher  court  relative  to  the  interpretation  of  his  own 
plans  and  specifications,  acceptability  of  matej'ial  and 
character  of  workmanship  required,  is  good,  since  he  is 
plainly  the  better  qualified  to  pass  upon  these  things  than 
are  others;  and  little  difficulty  will  be  encountered  in  the 
operation  of  such  a  clause,  if  the  engineer  will  specify 
clearly  and  definitely  what  is  wanted  and  the  standards 
to  which  such  material  and  workmanship  shall  conform  to 
be  acceptable. 

4.  At  first  sight  it  would  seem  strange  that  the  contractor 
should  object  so  strenuously  to  provisions  which  he  knows 
very  well  cannot  be  enforced;  but  he  also  knows  that  should 
the  commission  believe  that  the  conditions  were  enforceable 
and  could  be  sustained,  that  there  could  be  no  contract,  as 
the  parties  could  not  have  assented  to  the  provisions  of  the 
contract  in  the  same  sense. 

5.  The  part  of  the  clause,  "his  estimate  and  decision  shall 
be  final  and  conclusive  to  both  parties  to  the  contract,"  is 
likewise  faulty,  since  it  is  clearly  the  right  of  either  party 
to  inquire  into  the  accuracy  of  any  estimate,  final  or  other- 
wise, that  he  may  have  cause  to  question.  This  clause,  re- 
lating specifically  to  amounts  of  work  done,  is  generally 
used.  Engineers  are  usually  honest  enough  so  that  neither 
party  would  be  harmed  by  the  operation  of  such  a  clause; 
and  such  a  clause  could  only  be  made  void  by  proving  that 
the  engineer  had  acted  fraudulently  in  the  matter,  or  was 
morally  deficient,  which  would  be  a  rather  hard  case  to 
prove,  as  a  general  thing.  It  is  the  plain  duty  of  the  engi- 
neer to  correct  any  error  of  whatever  nature  which  he  may 
have  made  in  the  preparation  of  his  estimates. 

6.  Relative  to  the  "points  at  issue,"  as  listed  under  that 
caption,  most  of  them  can  be  justified  by  tw  i  oth^r  con- 
ditions in  the  law  of  contracts,  nemely:  («)•  The  contrac- 
tor is  required  to  protect  himself  by  contract  from  contin- 
gencies that  may  arise  in  the  prosecution  of  the  work,  and 
will  be  held  to  do  anything  which  may  reasonably  be  done 
by  any  one,  in  the  performance  of  the  work,  as  distinguished 
from  the  contractor's  individual  ability  to  perform  such 
work.  (6).  The  remedy  for  damage  is  compensation. 
Hence,  if  after  the  plans  and  specifications,  which  may  have 
been  not  in  accord  or  ambiguous,  have  been  interpreted  by 
the  engineer,  the  contractor  finds  that  he  has  estimated  on 
construction  work  materially  cheaper  than  what  he  is  now 
required  to  build  he  is  entitled  to  extra  compen.sation  there- 
for, and  the  courts  will  award  it.     The  reverse  is  also  true. 

The  above  is  given  in  order  to  .show  clearly  the  necessity 
of   a   clear   understanding  of   the   law   of   contracts   when 
writing  documents  for  the  work  which  go  to  make  up  the 
complete  contract  for  that  work. 
Port  Huron,  Mich. 

Benj.  L.  Parker, 
Resident  Engineer, 
St.  Clair  County  Road  Commission. 


Paraffin  and  Poisons  for  Wood  Preservation 

By  impregnating  paraffin  with  iodine  of  arsenic, 
iodine  of  copper  or  other  poison  and  injecting  the  mix- 
ture into  wood  Dr.  Paul  Bart.sh  of  the  Smithsonian 
Institution  claims  that  the  wood  will  be  preserved  in- 
definitely against  all  kinds  of  destructive  organisms. 
The  National  Lumber  Bulletin  reports  that  investigators 
at  the  Forest  Products  Laboratory  have  shown  that  the 
new  treatment  will  not  cost  any  more  than  the  present 
treatments  and  that  the  paraffin  penetrates  wood  more 
readily    than    do    the    preservations    now    being   used. 
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Kansas  Cement  Companies 
Pay  Large  Fine 

Enjoined   Against  Trade   Restraint  and 

Pay  $25,000  in  Judgment  Following 

State  Attorney's  Action 

Seven  cement  companies  operating  in 
the  State  of  Kansas  have  paid  a  fine  of 
$25,000  and  have  agreed  to  a  judgment 
enjoining  them  against  certain  prac- 
tices in  restraint  of  trade  charged  by 
the  Attornev  General  in  an  action  be- 
gun July  14,  1919.  The  official  state- 
ment of  the  case  is  as  follows: 

The  case  of  the  State  of  Kansas,  on 
relation  of  Richard  J.  Hopkins,  Attor- 
ney General,  as  plaintiff,  against  the 
Ash  Grove  Lime  and  Portland  Cement 
Co.,  the  Bonner  Portland  Cement  Co., 
the  Fredonia  Portland  Cement  Co.,  the 
Great  Western  Portland  Cement  Co., 
the  Lehigh  Portland  Cement  Co.,  the 
Monarch  Cement  Co.,  and  the  Western 
States  Portland  Cement  Co.,  defend- 
ants, was  begun  in  the  Supreme  Court 
of  Kansas,  July  14,  1919.  The  petition 
charged  that  the  defendants  had 
formed,  and  were  conducting  an  agree- 
ment in  restraint  of  trade  by  fixing 
prices  and  terms  for  the  sale  of  cement 
at  wholesale  in  the  state. 

The  defendants  denied  the  allegation 
of  the  petition  in  regard  to  forming  or 
performing  an  agreement  in  restraint 
of  trade. 

Testimony  Before  Commissioner 
The  state  moved  the  court  to  appoint 
a  commissioner  to  take  testimony  and 
make  a  report  to  the  court  of  the  facts 
•  found  and  his  conclusions  of  law  upon 
them.  The  defendants  then  moved  the 
court  that  instead  of  appointing  a  com- 
missioner, the  state  be  required  to  file 
written  interrogatories  addressed  to  the 
defendants,  and  that  the  defendants  be 
directed  to  answer  them.  The  court 
deferred  the  appointment  of  a  commis- 
sioner, and  made  an  order  requiring 
the  filing  of  the  interrogatories  and 
answers.  The  state  filed  189  written 
interrogatories  to  bring  out  information 
from  the  defendants  on  the  questions 
involved,  and  the  defendants  filed 
answers,  and  on  the  insistence  of  the 
state  that  the  answers  were  incom- 
plete, the  defendants  filed  supplemental 
answers. 

The  state  next  renewed  its  motion 
for  the  appointment  of  a  commissioner 
and  the  court  appointed  Z.  T.  Hazen 
of  Topeka.  Much  evidence  was  intro- 
duced before  him  by  the  state. 

The  defendants  then  indicated  to  the 
state  a  willingness  to  agree  upon  a 
judgment,  and  a  stipulation  was  made 
between  the  parties  for  the  entry  of  a 
judgment  against  the  defendants.  This 
judgment  was  entered,  pursuant  to 
stipulation  of  the  parties,  on  Sept.  5, 
1922.  It  provided,  in  brief,  that  the 
defendants  should,  within  twenty  days, 
pay  into  the  state  school  fund  $25,000; 
that  they  should  pay  the  costs  of  the 
suit  including  the  fee  of  the  commis- 
sioner,  and    they   were   enjoined    from 
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Settlement  Terms  of 
Rail  Strike 

With  the  exception  of  about  half 
a  dozen  of  the  large  railways- 
including  the  Pennsylvania,  D.,  L. 
&  W.,  Delaware  &  Hudson  and 
C.  R.R.  of  N.  J. — the  carriers  have 
accepted  the  terms  which  the  strik- 
ing railway  shopmen  submitted  last 
week  as  a  basis  for  individual 
settlement.  The  chief  points  in  the 
agreement  are   summarized  below: 

All  men  to  return  to  work  in 
positions  of  the  class  they  originally 
held  on  June  30,  1922,  and  at  the 
same  point. 

Relative  standing,  as  between 
themselves,  of  men  returning  to 
work  and  men  laid  off  to  be  restored 
as  of  June  30,  1922. 

Disputes  as  to  relative  standing 
and  other  strike  controversies  to  be 
decided  by  majority  vote  of  a  com- 
mission to  consist  of  six  representa- 
tives of  the  labor  organizations  and 
six  representatives  of  the  railroads. 

AU  pending  law  suits  resulting 
from  the  strike  to  be  withdrawn. 


To  Stabilize  Coal  Industry 

With  the  support  of  Secretary  of 
Commerce  Hoover  the  Chamber  of  Com- 
merce of  the  United  States  has  begun 
a  campaign  to  stabilize  the  coal  indus- 
try and  prevent  a  recurrence  of  present 
conditions  caused  by  the  strike.  The 
program  contemplates  methods  of  equal- 
izing and  expediting  the  distribution 
of  coal  and  of  preventing  soaring  prices. 
Regulatory  legislation  will  not  be  urged 
on  Congi-ess. 


Decayed  Trestle  Cap  Wrecks 

Bridge  and  Kills  Eighteen 

A  motor  truck  loaded  with  men  go- 
ing to  a  ball  game  broke  through  a 
bridge  over  the  Satilla  River,  three 
miles  from  Axson,  Ga.,  on  Sept.  11. 
Eighteen  of  the  o2  passengers  were 
killed.  Searcy  B.  Slack,  bridge  engi- 
neer of  the  State  Highway  Commis- 
sion, gives  the  following  statement  of 
the  circumstances: 

"The  bridge,  located  on  a  secondary 
county  road,  was  a  wood  trestle  150 
ft.  long  with  a  30-ft.  A-frame  span 
over  the  channel.  The  roadway  was 
12  ft.  wide.  The  structure  was  of 
hewn  timber  and  the  wood  floor  was 
quite  irregular. 

"A  21-ton  Indiana  truck  carrying  32 
negro  men  drove  on  the  bridge  at  a 
speed  estimated  at  25  miles  per  houi-, 
and  crashed  through  the  30-ft.  chan- 
nel span.  The  failure  apparently  was 
due  to  a  rotten  bent  cap  at  the  south 
end  of  the  channel  span.  All  timber  of 
this  span  fell  into  the  river. 

"The  bridge  was  posted  at  the  ends 
with  a  sign  reading  'Dangerous  to 
Cross  with  Heavy  Load.'  The  accident 
thus  illustrates  the  ineffectiveness  of 
the  practice  of  posting  bridges." 


Hetch  Hetchy  Work  Shows 
Uniform  Progress 

O'Shaughnessy    Reports    2.100    Men    at 

Work  on  San  Francisco  Water 

Supply   Project 

M.  M.  O'Shaughnessy,  city  engineer 
of  San  Francisco,  returned  Aug.  24 
from  an  inspection  trip  over  the  Hetch 
Hetchy  project  and  reported  good  prog- 
ress all  along  the  line  with  a  total  of 
about  2.100  men  at  work  and  every 
prospect  for  completing  the  mountain 
division  and  developing  power  within 
two  years. 

On  the  main  dam  253,000  cu.yd.  of 
concrete  out  of  a  total  of  376,000  cu.yd. 
had  been  poured.  Over  40,000  cu.yd. 
were  to  be  poured  during  August, 
leaving  80,000  yd.  to  complete  the 
structure.  In  the  18-mile  tunnel  74,244 
ft.  were  driven,  leaving  22,710  ft.  to  go. 
In  the  Priest  earth  dam  which  will 
serve  as  a  forebay  for  Moccasin  Creek 
power  house  and  which  is  located  at 
the  lower  end  of  the  18-mile  tunnel, 
6,700  cu.yd.  of  concrete  had  been  placed 
in  the  core  wall  and  earth  was  being 
delivered  to  the  dam  at  the  rate  of 
40,000  cu.yd.  per  month.  The  com- 
pletion of  the  structure  was  expected 
within  fifteen  months. 

Tunnel  Advanced 
In  the  6,000-ft.  tunnel  from  the  fore- 
bay  to  the  upper  end  of  the  Moccasin 
Creek  penstock  line  an  advance  of  262 
ft.  had  been  made  at  the  reservoir  end 
and  the  other  portal  was  soon  to  be 
started.  Foundation  for  the  three  pen- 
stock pipes  was  being  prepared  by  a 
crew  of  about  130  men.  Contracts  had 
been  awarded  for  generators  and  water 
wheels  in  the  Moccasin  Creek  power 
house  and  satisfactory  bids  had  been 
received  for  the  switchboards.  AU 
power  house  equipment  is  to  be  deliv- 
ered and  installed  within  a  year. 

The  construction  of  the  Don  Pedro 
Dam  just  below  the  Moccasin  Creek 
site  Avill  make  necessary  the  relocation 
of  the  Six-Bit  Gulch  trestle  on  the 
Hetch  Hetchy  R.R.  Contracts  for  a 
new  steel  crossing  have  been  awarded, 
excavation  is  now  being  made  for  piers 
to  be  55  ft.  high,  and  the  new  structure 
will  be  completed  in  four  months.  Eight 
hundred  feet  of  the  main  Hetch  Hetchy 
aqueduct  just  below  Moccasin  Creek 
power  house  will  also  be  submerged  by 
the  water  impounded  behind  Don  Pedro 
Dam  and  bids  are  to  be  received  at  an 
early  date  for  completing  this  work 
before  the  Don  Pedro  reservoir  is  filled. 
The  20-mile  section  of  the  aqueduct 
in  the  San  Francisco  Bay  division 
which  is  now  under  construction  to  sup- 
plement the  present  Spring  Valley 
source  of  supply,  is  also  to  be  com- 
pleted within  two  years.  Work  has 
been  started  at  both  portals  of  Pulgas 
tunnel,  8,600  ft.  long,  near  Redwood 
Citv,  for  which  a  $700,000  contract  was 
recently  let,  and  final  studies  are  being 
made  on  the  submerged  pipe  line  to  be 
laid  across  San  Francisco  Bay  near 
Dumbarton. 
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Thomas  B,  Bryson 

Career  of  Prominent  Contractor  Marked 
by  Large  and  Difficult  Con- 
struction Projects 

Thomas  B.  Bryson,  vice-president  of 
the  Holbrook,  Cabot  &  Rollins  Corp., 
whose  death  in  New  York  on  Sept.  5, 
was  noted  in  last  week's  issue  of  this 
journal,  was  bor"  in  Mechanicsburg-, 
Pa.  He  was  graduated  from  Cornell  in 
1894  with  the  degree  of  C.  E.  and  was 
first  employed  by  the  Pencoyd  Iron  Co. 
of  Philadelphia  as  draftsman. 

He  left  this  company  after  about 
a  year  to  become  associated  with  J.  W. 
Hoffman,  where  he  obtained  his  early 
experience  in  the  contracting  business, 
being  employed  on  heavy  railroad  con- 
struction and  harbor  work.  He  came 
to  New  York  about  1900  and  specialized 
in  foundation  and  pneumatic  work  with 
the  John  F.  O'Rourke  Co.  He  was  in 
active  charge  of  a  number  of  difficult 
foundation  jobs,  amongst  which  was  the 
foundation  for  the  Stock  Exchange 
Building  in  Wall  Street.  About  1905  he 
started  in  contracting  on  his  own  ac- 
count, specializing  in  foundation  and 
tunnel  work.  During  this  period  he 
constructed  one  of  the  sections  of  the 
Fourth  Ave.  subway  in  Brooklyn, 
adopting  some  original  methods  with 
great  success. 

Drydock  Construction  Difficult 

In  connection  with  the  Holbrook, 
Cabot  &  Rollins  Corp.  he  took  a  con- 
tract for  the  completion  of  Dry  Dock 
No.  4  at  the  Brooklyn  Navy  Yard,  a 
particularly  difficult  piece  of  work 
which  had  been  in  process  for  six  years 
or  more.  Mr.  Bryson  sank  a  series  of 
caissons  through  rock  around  the  entire 
limits  of  the  dry  dock  and  three  lines 
of  caissons  under  the  floor.  The  con- 
tract was  successfully  completed  well 
ahead  of  the  specified  date. 

Another  contract  in  connection  with 
the  Holbrook,  Cabot  &  Rollins  Corp. 
was  the  section  of  the  Catskill  Aque- 
duct Tunnel  from  Cooper  Union,  New 
York,  under  the  East  River  to 
Brooklyn.  This  was  a  16-ft.  bore 
through  solid  rock,  reaching  a  depth  of 
7.50  ft.  below  sea  level.  Other  pieces  of 
construction  work  that  he  took  in  con- 
nection with  Holbrook,  Cabot  &  Rol- 
lins Corp.  were  pneumatic  foundations, 
Public  Service  R.R.  terminal,  Newark, 
N.  J.;  pneumatic  shafts.  New  York 
side.  New  York,  New  Jersey  vehicle 
tunnel;  pneumatic  foundations.  New 
York  Telephone  Building,  Fulton  St. 
and  Broadway,  New  York  City;  pneu- 
matic foundation  work.  First  National 
Bank  Building,  Jersey  City,  N.  J. 

At  the  time  of  his  death  he  was  con- 
structing foundations  for  the  piers  and 
abutments  of  the  new  bridge  from 
Philadelphia  to  Camden.  This  job  in- 
volved the  sinking  of  two  of  the  largest 
caissons  that  have  ever  been  built. 

Mr.  Bryson  was  an  associate  member 
Df  the  American  Society  of  Civil  En- 
gineers, and  had  been  president  of  the 
General  Contractors  Association  of 
New  York.  He  was  recognized  as  hav- 
ing preeminent  ability  in  foundation 
work  from  a  technical  standpoint,  and 
was  distinguished  also  by  his  ability 
to_  organize  and  handle  men.  He  ob- 
tained not  only  the  hearty  co-operation 
of  his  associates,  but  also  a  high  degree 
of  loyalty  and  friendship. 


Maurice  B.  Greenoiigh  to  Enter 

New  Field  Jan.  1 

Maurice  B.  Greenough,  who  for  the 
past  five  years  has  been  with  the 
National  Paving  Brick  Manufacturers 
Association,  three  years  of  which  he 
has  served  as  its 
secretary,  is  to  be- 
come associated  on 
Jan.  1,  1923,  with 
M.  Lasley  of  Chat- 
tanooga, T  e  n  n., 
who  controls  very 
extensive  interests, 
including  the  man- 
ufacture of  paving 
brick  and  a  road 
and  pavement  con- 
tracting company. 
Mr.  Greenough  be- 
c  a  m  e  associated 
with  the  National 
Paving  Brick  Manufacturers  Associa- 
tion in  1917,  when  he  was  made  chief 
engineer.  The  next  year  he  was  made 
assistant  secretary  and  in  1919  elected 
secretary-manager. 

Mr.  Greenough  was  born  in  Grove- 
land,  Mass.,  and  received  his  early 
education  in  that  town,  graduating 
from  the  High  School  in  1908.  He  was 
graduated  from  Tufts  College  with  a 
degree  of  Bachelor  of  Science  in  Civil 
Engineering  in  1912.  The  year  of  his 
graduation  he  became  associated  with 
Winston  Co.,  contractors,  in  the  con- 
struction of  the  Ashokan  reservoir 
for  the  N.  Y.  water  supply,  being 
stationed  at  Brown  Station,  N.  Y.  The 
following  year  he  was  appointed  an 
instructor  in  mechanical  engineering 
at  the  Rhode  Island  State  College  at 
Kingston,  but  soon  left  to  serve  five 
years  as  instructor  in  civil  and  highway 
engineering  in  the  Case  School  of  Ap- 
plied   Science. 

Mr.  Greenough  is  widely  known 
among  technical  men  and  manufac- 
turers of  construction  materials.  He 
is  an  associate  member  of  the  American 
Society  of  Civil  Engineers  and  of  the 
American  Society  for  Municipal  Im- 
provements and  a  member  of  the 
American  Ceramic  Society,  the  Ameri- 
can Trade  Association  Executives,  The 
Cleveland  Engineering  Society,  The 
Illinois  Society  of  Engineers,  The  Ohio 
Engineering  Society,  and  The  Wiscon- 
sin Engineering  Society. 


Duff  Is  New  Secretary  of  Paving 
Brick  Association 

Edward  E.  Duff,  Jr.,  of  Pittsburgh, 
was  appointed  Sept.  15  secretary  of  the 
National  Paving  Brick  Manufacturers' 
Association  to  succeed  Maurice  B. 
Greenough,  whose  resignation  effective 
Jan.  1  is  noted  elsewhere  in  these  col- 
umns. Mr.  Duff  is  a  civil  engineer 
graduate  of  Carnegie  Institute  of -Tech- 
nology, class  of  1913.  After  two  years' 
service  in  the  engineering  department 
of  the  Pennsylvania  R.R.,  he  served  as 
borough  engineer  and  building  inspec- 
tor at  Sewickley,  Pa.,  where  he  was  in 
charge  of  extensive  grade-crossing 
eliminations,  paving  and  other  munici- 
pal activities.  As  a  lieutenant  and  a 
captain.  Engineers,  during  the  World 
War  he  served  with  the  A.E.F.  in 
France.  In  1919  he  joined  the  field 
organization  of  the  Eastern  Paving 
Brick  Manufacturers'  Association  as 
district  engineer  for  the  Western  Penn- 
sylvania territory. 


Bill  to  Block  Coal  Profiteering 
Goes  to  President 

Washington  Correspondence 
With  the  approval  of  the  conference 
report  on  the  bill  intended  to  prevent 
profiteering  in  coal  and  providing  for 
the  control  of  distribution,  the  measure 
was  sent  to  the  White  House.  The  sig- 
nature of  the  President  probably  will 
be  affixed  and  the  bill  become  a  law 
this  week.  Only  twelve  votes  were  cast 
in  the  Senate  against  the  conference  re- 
port on  this  bill,  despite  the  fact  that  it 
was  vigorously  opposed  by  such  influ- 
ential members  as  Minority  Leader 
Underwood  and  Senator  Sutherland,  of 
West  Virginia. 

Senator  Underwood  contended  that 
the  government  can  not  undertake  to 
regulate  the  prices  of  commodities 
every  time  the  price  level  exceeds  that 
which  commonly  is  regarded  as  fair. 
One  of  Senator  Underwood's  objec- 
tions to  the  legislation  is  that  it  does 
not  reach  the  profiteer  but  concentrates 
its  penalties  on  the  consumer. 

Senator  Sutherland,  in  the  course  of 
his  remarks,  said:  "This  situation  will 
cure  itself  in  a  very  short  time  insofar 
as  soft  coal  is  concerned.  The  entire 
diflJiculty  would  be  solved  more  readily 
if  the  transportation  companies  and  the 
shippers  were  authorized  to  proceed  to 
get  this  coal  to  the  market  in  the  usual 
manner,  according  to  methods  that 
have  been  adopted  after  many  years  of 
trial  and  experiment." 

Senator  Reed,  of  Pennsylvania,  among 
other  things  said,  asserted  that  if  the 
bill  is  approved  "every  time  anything 
goes  up  in  price,  and  some  people  wish 
to  get  it  cheap,  they  will  come  rushing 
again  to  Congress  to  fix  the  prices." 


Advocates  of  Ford  Muscle  Shoals 
Offer  Seek  Vote  on  It  in  House 

M'ash  ington  Correspondence 
Proponents  of  the  Ford  offer  for 
Muscle  Shoals  are  awaiting  an  oppor- 
tunity to  have  the  Detroit  manufac- 
turer's proposition  brought  to  a  vote  on 
the  floor  of  the  House.  In  view  of  the 
legislative  situation,  it  will  require  a 
special  rule  to  bring  this  issue  up  and 
such  a  rule  admittedly  will  be  difficult 
to  obtain. 

While  the  general  plan  of  procedure 
of  the  Ford  advocates  has  been  placed 
in  the  hands  of  Representative  Gar- 
rett of  Tennessee,  acting  minority 
leader,  the  assistance  of  a  number  of 
Republican  members  who  have  dis- 
played keen  interest  in  this  subject  is 
available. 

Representative  Garrett  has  no  defi- 
nite plan  thus  far.  In  discussing  the 
matter  he  stated  that  his  tactics  would 
consist  of  waiting  for  an  opportunity 
to  move  on  the  floor  for  instructions 
to  the  rules  committee  and  of  seeking 
an  opportunity  to  urge  the  subja't 
upon  the  rules  committee,  of  which  he 
is  the  i-anking  minority  member. 

Chairman  Campbell,  of  the  rules 
commmittee,  is  understood  to  be  opposed 
to  the  Ford  offer  and  the  majority  of 
that  committee  do  not  appear  to  be 
favorable  to  it.  Added  to  this  disad- 
vantage from  the  viewpoint  of  the 
Ford  advocates  in  the  fact  that  the 
steering  committee,  which  has  great 
influence  with  the  rules  committee  in 
determining  the  precedence  of  legisla- 
tion for  the  consideration  of  the  House, 
has  refused  to  exert  pressure  in  be- 
half of  the  Muscle   Shoals  bills. 
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San  Francisco  Votes  First  IMoney 
on  Transbay  Bridge  Project 

The  San  Francisco  Board  of  Super- 
visors on  Sept.  5  voted  a  sum  not  to 
exceed  $225,000  for  surveys  and  rights- 
of-way  on  the  San  Francisco-San  Mateo 
County  highway  to  connect  the  city 
with  the  proposed  highway  bridge 
across  the  lower  end  of  San  Francisco 
Bay.  On  the  same  day  San  Mateo 
County  supervisors  voted  their  share  of 
$20,000  toward  the  work.  Sufficient 
funds  for  all  the  preliminary  work  are 
now  available.  The  total  cost  of  the 
new  highway  when  completed  is  to  be 
about  $4,000,000. 


Cement  Companies  Pay  Fine 

iConchtdcd  from   p.  J93) 

maintaining  or  carrying  out  the  terms 
of  an  agreement  with  Hiram  Norcross 
for  the  maintenance  of  a  joint  bureau 
and  from  making  or  carrying  out  any 
agreement  for  fixing  prices  and  terms 
of  the  sale  of  cement  at  wholesale 
within  the  state. 

A  copy  of  the  body  of  the  judgment 
is  set  out  as  follows: 

Text  of  Judgment 

"It  is  ordered,  adjudged  and  decreed 
that  judgment  be  rendered  enjoining 
said  defendants  from  forming,  continu- 
ing or  maintaining  a  trust  or  combina- 
tion of  the  capital,  skill  and  acts  of  the 
defendants,  or  any  of  them,  for  the 
purpose  of  creating  or  carrying  out 
restrictions  in  trade  and  commerce,  in- 
cluding among  other  things,  the  sale 
of  cement  within  the  State  of  Kansas; 
from  carrying  out  restrictions  in  the 
full  and  free  pursuit  of  the  business  of 
selling  cement  at  wholesale  in  the  State 
of  Kansas;  from  agreeing  to  maintain, 
fix  or  increase  the  price  of  cement 
within  said  state;  from  fixing  among 
themselves  a  standard  of  figures  where- 
by the  price  of  cement  sold  to  the  pub- 
lic within  said  state  shall  be  controlled 
or  established;  from  making,  entering 
into,  executing  or  carrying  out  any 
contract,  agreement  or  obligation  by 
which  the  defendants  have  bound  or 
shall  bind  themselves  not  to  sell  or 
deliver  cement  below  a  standard  figure 
or  to  keep  the  price  of  cement  at  a 
fixed  or  graded  iigure;  from  establish- 
ing and  settling  the  price  of  cement 
between  themselves;  from  precluding  or 
preventing  a  free  and  unrestricted  com- 
petition among  themselves  and  others 
in  the  sale  of  cement  in  said  state;  from 
agreeing  to  sell  and  deliver  cement 
within  said  state  at  uniform  or  substan- 
tially uniform  prices  fixed  by  the  above 
named  defendants;  from  unlawfully 
suggesting,  advising  or  stating  to  each 
other,  directly  or  through  their  officers, 
agents,  or  employees,  the  prices  at 
which  cement  shall  be  sold  by  any  of 
the  above  named  defendants  within 
said  stato;  from  doing  any  acts  or  mak- 
ing any  statements  to  preclude  or  pre- 
vent competition  in  the  sale  of  cement 
and  the  prices  on  the  sale  of  cement 
in  said  state;  from  making,  carrying 
out,  continuing,  maintaining  or  doing 
any  contract,  agreement,  obligation  or 
act  to  accomplish  any  of  said  purposes 
or  acts  enjoined  as  aforesaid;  and  from 
carrying  out,  continuing  or  maintaining 
an  agreement  between  the  defendants, 
or  any  of  the  defendants,  or  between 
them,  or  any  of  them  and  any  other 
person    or   persons,   of   the   terms    set 


The  Engineer  in 
Public  Life 


PAUL  DOTY 

Paul  Doty,  chairman  of  the  Minne- 
sota Board  "of  Registration  for  Archi- 
tects, Engineers  and  Land  Surveyors, 
has  accepted  the  Democratic  nomina- 
tion for  member  of 
Congress  from  the 
fourth  district  of 
Minnesota,  which 
contains  the  city 
of  St.  Paul.  He 
was  graduated 
from  Stevens  In- 
stitute of  Tech- 
nology, Hoboken, 
N.  J,,  in  1888,  with 
the  degree  of  me- 
chanical engineer. 
For  a  number  of 
years  preceding  the 
war  he  was  vice- 
president  and  gen- 
eral manager  of  the  St.  Paul  Gas  & 
Light  Co.,  which  position  he  resigned 
after  the  United  States  entered  f-e 
World  War  to  accept  a  commission  as 
major,  Engineers,  U.  S.  Army.  He  was 
placed  in  charge  of  the  utilities  depart- 
ment at  Camp  Grant,  111.  Later  he  was 
transferred  to  Washington  and  placed 
in  charge  of  utilities  for  all  posts  and 
camps,  with  rank  of  lieutenant-colonel. 
Col.  Doty  is  a  director  of  the  Min- 
nesota Federation  of  Architectural  and 
Engineering  Societies,  and  president  of 
the  St.  Paul  Association  of  Public  and 
Business  Affairs,  the  local  Chamber  of 
Commerce.  He  has  practically  worked 
out  of  straight  engineering  into  execu- 
tive, financial  and  public  lines.  He  is 
a  director  of  the  St.  Paul  Trust  and 
Savings  Bank,  in  charge  of  investments, 
mortgages  and  appraisal  work.  As 
president  of  the  St.  Paul  Association 
he  has  endeavored  to  secure  for  the 
city  the  use  of  the  water  power  now 
going  to  waste  at  the  "high  dam"  in 
the  Mississippi  and  has  helped  to  secure 
from  Henry  Ford  the  promise  of  open- 
ing a  manufacturing  plant  in  St.  Paul 
if  the  water  power  can  be  obtained. 
Col.  Doty  has  spent  considerable  time 
in  Washington  looking  after  these  and 
other  matters  affecting  St.  Paul,  and 
it  was  thought  by  the  business  inter- 
ests in  general  that  it  might  be  well 
to  place  him  in  Washington  perma- 
nently. The  opportunity  came  when 
the  nominee  of  the  regular  Democratic 
convention,  a  former  mayor  of  St.  Paul, 
resigned  on  account  of  ill  health.  Party 
lines  will  probably  be  abolished  in  the 
forthcoming  election,  it  is  predicted, 
for  Col.  Doty  has  the  support  of  all  the 
daily  newspapers. 

forth  in  the  attached  form  of  agreement 
with  Hiram  Norcross  under  the  name 
Norcross  Audit  and  Statistical  Bureau. 
"And  that  the  defendants  above 
named,  pay  to  the  State  Treasurer  of 
the  State  of  Kansas,  for  the  benefit  of 
the  permanent  school  fund  of  said  state, 
the  sum  of  $25,000,  within  twenty  days 
from  this  date,  and  that  said  defend- 
ants, according  to  said  stipulation,  shall 
also  pay  the  costs  of  this  action,  includ- 
ing an  allowance  of  $4,000  to  Z.  T. 
Hazen,  commissioner,  for  his  services 
and  expenses  and  the  services  and  ex- 
penses of  his  reporter." 


New  England  Water-Works  Men 
Hold  Convention  at  New  Bedford 

Two-score  technical  papers  on  a  va- 
riety of  topics,  an  automobile  trip  and 
lunch  tendered  by  the  New  Bedford 
Water  Board,  a  boai  ride  and  clam 
bake  provided  by  the  Water  Works 
Manufacturers'  Association,  and  an 
exhibit  of  appliances  by  the  latter,  com- 
bined to  make  the  forty-first  annual 
convention  of  the  New  England  Water 
Woi'ks  Association  at  New  Bedford, 
Mass.,  last  week  a  success.  The  Dexter 
Brackett  Memorial  Medal  fo»-  the  best 
paper  published  in  the  association's 
Journal  last  year  was  awarded  to  X.  H. 
Goodnough,  chief  engineer,  Massachu- 
setts Department  of  Health,  for  his 
paper  on  "Rainfall  in  New  England." 
This  paper,  stated  Robert  Spurr  Wes- 
ton, chairman  of  the  committee  on 
award,  was  the  summing  up  of  twenty 
years  of  studies  by  Mr.  Goodnough. 

The  chief  business  transacted  at  the 
convention,  aside  from  the  report  just 
mentioned,  was  the  adoption  of  resolu- 
tions providing  for  the  appointment  ipf 
two  committees  of  Massachusetts  mem- 
bers to  take  up  with  the  state  authori- 
ties of  Massachusetts  (1)  the  subject 
of  merging  water  departments  with 
other  municipal  departments  and  (2) 
the  financing  of  water-works.  The  Com- 
mittee on  Standard  Meter  Specifica- 
tions made  a  "progress  report." 

Abstracts  of  the  papers  and  discus- 
sions appear  elsewhere  in  this  issue. 


Brings  Suit  Over  Twin 
Lakes  Dam 

Suit  has  been  filed  in  the  United 
States  District  Court  of  Boise,  Idaho, 
by  the  Western  Construction  Co.,  to  ob- 
tain $126,440  alleged  to  be  due  and 
owing  for  construction  work  on  the 
north  and  south  dams  at  Twin  Lakes 
reservoir. 


Reject  Plan  for  Free  Ports 

In  the  issue  of  Sept.  14,  p.  453, 
Engineering  Neivs-Record  announced 
that  a  provision  for  free  ports  had 
been  taken  by  the  joint  House  and 
Senate  conference  from  the  bonus  bill. 
"This  was  in  error.  The  free  ports  plan 
was  taken  from  the  tariff  bill  by  the 
conference  committee  having  it  in 
charge. 

Engineering  Societies 


Calendar 


Annual   Meetings 


AMERICAN  SOCIETY  FOR  ^roNIC- 
IPAL  l.MPROVEMENTS.  St. 
Petersburg,  Flu. :  .\nnual  Conven- 
tion,  Cleveland.  Ohio.  Oct.  2-6. 

AMERICAN  SOCIETY  OP  CIVIL 
ENGINEERS.  .Vew  York ;  Fall 
Meeting:,  San   Francisco.  Oct    4-9. 

AMERICAN  PUBLIC  HEALTH  AS- 
SOCIATION. New  York  ;  .Vnnual 
Convention,  Cleveland,  Oct.   16-19. 


The    Rochester    Engineering    Society 

opened  its  fall  season  with  a  smoker 
Sept.  8.  Besides  "smokes"  and  refresh- 
ments, an  entertainment  was  provided 
consisting  of  vaudeville  sketches,  mov- 
ing pictures,  and  boxing  bouts. 


September  21,  1922 
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Personal  Notes 


John  H.  Dunlap,  secretary  of 
the  American  Society  of  Civil  Engi- 
neers, left  New  York  Sept.  18  to  attend 
the  fall  meeting  of  the  society  in  San 
Francisco,  Oct.  4  to  8.  En  route  he 
will  address  a  number  of  the  organiza- 
tion's local  sections  as  follows:  Detroit 
and  Ann  Arbor,  Mich.,  Sept.  19;  Chi- 
cago, Sept.  20;  St.  Louis,  Sept.  21; 
Kansas  City,  Sept.  22;  Kansas  City, 
Sept.  23;  Omaha,  Sept.  25;  Denver, 
Sept.  26;  Salt  Lake  City,  Sept.  28; 
Portland,  Ore.,  Oct.  11;  Seattle,  Oct. 
12;  Spokane,  Oct.  13;  Duluth,  Oct.  16; 
and  St.  Paul,  Oct.  17. 

D.  E.  Henry,  senior  highway  engi- 
neer, U.  S.  Bureau  of  Public  Roads,  for 
the  past  two  years  in  the  offices  of  Dis- 
trict 6  at  Ft.  Worth,  Texas,  has  re- 
signed to  become  office  engineer  of  Divi- 
sion 4,  California  Highway  Depart- 
ment, with  headquarters  at  San  Fran- 
cisco. 

Dr.  Elwood  Mead,  professor  of 
rural  institutions,  University  of  Cali- 
fornia, and  founder  of  the  Durham  and 
Delhi  irrigations  colonies  in  California, 
has  been  made  an  honorary  member  of 
the  American  Society  of  Agricultural 
Engineers. 

Col.  Frank  B.  Parker  is  an 
applicant  for  the  office  of  postmaster  at 
Ft.  Worth,  Texas..  Col.  Parker,  who 
has  been  a  prominent  citizen  of  Ft. 
Worth  for  over  15  years,  was  an  engi- 
neer officer  during  the  war,  being  com- 
mander of  the  American  railway  engi- 
neea-  troops  at  Vladivostick,  Russia.  He 
is  now  Texas  representative  for  the  Oil 
Insurance  Association. 

W.  C.  M  A  r  K  H  A  M  of  Baldwin,  Kan- 
sas, formerly  Secretary  of  the  Kansas 
Highway  Commission  at  Topeka,  and 
legislative  representative  of  the  Ameri- 
can Association  of  State  Highway  Offi- 
cials, has  been  appointed  to  a  position 
with  the  U.  S.  Bureau  of  Public  Roads, 
at  Washington,  D.  C.  His  work  will  be 
largely  that  of  handling  relations  of  the 
federal  board  with  the  various  State 
Highway  Commissions.  Mr.  Markham 
repi'esented  the  state  highway  commis- 
sions during  the  recent  session  of  Con- 
gress, prior  to  the  passage  of  the  Fed- 
eral Highway  Act. 

Paul  P.  Goodell,  director  of 
public  works  of  Stratford,  Conn.,  has 
resigned  his  position  effective  Oct.  1,  to 
enter  private  business.  A  successor 
has  not  yet  been  appointed  by  Ruther- 
ford H.  Hunter,  town  manager. 

Edwin  F.  Greene,  of  the  firm 
of  Lockwood,  Greene  &  Co.,  Inc.,  engi- 
neers, Boston,  recently  returned  to  Bos- 
ton after  an  extended  European  trip. 

Fred  Petzold,  formerly  con- 
nected with  the  Thompson-Starrett  Co., 
building  contractors  of  New  York  City, 
as  field  engineer,  has  joined  the  H.  G. 
Christman  Co.,  South  Bend,  Ind.,  con- 
tractors and  engineers.  His  new  posi- 
tion is  that  of  construction  engineer. 

Maxwell,  Leftwich  & 
Smith,  an  engineering  firm,  has 
been  organized  in  Tuscaloosa,  Ala.,  for 
service  in  industrial  appraisals,  power- 
plart  tests,  surveys,  material  tests  and 
leports,  and  design  and  construction 
of  power  plants. 


Martin  W.  Cowles,  senior 
assistant  engineer,  Illinois  Department 
of  Public  Health,  has  recently  become 
associated  with  Clarence  W.  Marsh,  101 
Park  Avenue,  New  York  City,  in  de- 
veloping the  electrolytic  production  of 
chlorine  at  the  point  of  consumption 
for  use  in  waterworks,  swimming  pools 
and  for  other  sanitary  and  industrial 
requirements. 

J.  S.  Ruble  has  been  elected 
vice-president  in  charge  of  all  construc- 
tion of  the  H.  K.  Ferguson  Co.,  engi- 
neers and  builders,  Cleveland,  Ohio. 
Mr.  Ruble  resigned  recently  as  vice- 
president  of  the  Austin  Co.,  which  po- 
sition he  had  held  for  the  past  nine 
years.  After  graduation  in  mechanical 
engineering  from  Pennsylvania  State 
College  in  1901  he  was  engaged  for 
four  years  in  dock,  ore  storage,  and  un- 
loading equipment,  design  and  con-  ■ 
struction  with  Hoover  &  Mason,  con- 
tracting engineers.  He  served  for 
eight  years  as  an  engineer  with  the 
U.  S.  Steel  Corp.  at  Pittsburgh,  Cleve- 
land, and  Birmingham.  At  the  latter 
point  he  was  construction  engineer  for 
the  Tennessee  Coal,  Iron  &  Railroad 
Co.,  where  he  was  engaged  in  the  de- 
sign and  construction  of  heavy  founda- 
tions for  blast  furnaces,  steel  mills  and 
power  plants.  To  Mr.  Ruble's  other 
experience  with  corporations  there  is 
added  the  developing  and  placing  in 
operation  of  completely  equipped  coal 
mines,  involving  shaft  sinking,  tunnel- 
ing and  installation  of  equipment  in- 
cluding the  power  plant  and  repair 
shops,  together  with  camps,  commis- 
saries, streets  and  sanitary  systems. 

H.  N  E  C  K  E  R,  chief  engineer  of  the 
Department  of  Roads,  Quebec,  Can.,  has 
been  awarded  the  Order  of  the  British 
Empire  by  King  George  in  recognition 
of  services  rendered  the  British  Mission 
of  the  League  of  Nations  as  consulting 
engineer. 


Obituary 


George  F.  Beatty,  building 
contractor,  Brooklyn,  New  York,  died 
Sept.  9  after  an  illness  of  seven  months. 

Allyn  G.  Bridge,  treasurer  of 
the  Amos  D.  Bridge's  Sons,  Inc.,  road 
building  contractors  of  Hazardville, 
Conn.,  died  at  his  home  in  that  town, 
Sept.  7.  Mr.  Bridge  was  born  in  Haz- 
ardville July  10,  1865.  Most  of  his  road 
and  paving  work  was  done  in  the  New 
England  states  and  New  York. 

Frederick  R.  Miller,  of  the 
firm  of  Roger  Miller  &  Sons,  'Toronto, 
Can.,  engineers  and  contractors,  died 
Aug.  30,  aged  44  years.  Mr.  Miller  was 
prominent  in  public  life,  having 
rendered  important  services  to  the  gov- 
ernment during  the  war.  In  1916  he 
had  charge  of  the  production  of  muni- 
tions in  the  Toronto  district  and  was 
afterwards  appointed  by  the  Imperial 
Munitions  Board  as  vice-president  and 
general  manager  of  British  Forgings, 
Ltd.  Recently  he  was  appointed  a 
member  of  the  Ontario  Hydro-Electric 
Commission  and  the  Toronto  Transpor- 
tation Commission.  During  his  profes- 
sional career  he  had  charge  of  many 
important  engineering  works,  including 
several  contracts  in  connection  with  the 
improvement  of  the  Toronto  harbor. 


j  From  the  Manufacturer's  ■ 
L....    Point  of  View    ----* 

Wanted:    Better  Salesmanship 
for  American  Firms  Abroad 

By  Julius  Klein 

Dii-e(.:tor,  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  D.  C. 

One  of  the  essentials  to  our  success 
in  foreign  business  today  is  the  selec- 
tion of  efficient  traveling  representa- 
tives of  American  firms  for  service 
abroad. 

Several  instances  have  recently  been 
brought  to  light  where  unwise  appoint- 
ments have  proved  extremely  costly. 
In  foreign  countries  the  traveling  rep- 
resentative of  an  American  house  is 
legarded  as  the  spokesman  of  his  coun- 
try as  well  as  of  his  company;  he  has 
the  power  to  build  up  or  damage  the 
prestige  of  both.  Every  effort  should 
be  made,  therefore,  to  secure  capable 
Americans  to  perform  the  task,  even 
at  some  temporary  sacrifice  in  domestic 
trade. 

A  partially  successful  pill  salesman, 
whose  sole  qualification  for  the  position 
is  knowledge  of  Spanish  and  of  "the 
customs  of  the  people,"  made  an  Amer- 
ican automobile  company  ridiculous  in 
the  eyes  of  scores  of  shrewd  Latin- 
American  business  executives  who  put 
the  incident  down  as  "just  one  more 
example   of    Yankee   stupidity." 

Precisely  the  same  mistake  was  made 
by  a  leading  revolver  concern  which 
sent  out  as  its  South  American  sales- 
man an  accomplished  linguist,  the  son 
of  a  missionary,  born  and  brought  up 
abroad,  who  had  spent  two  weeks  in 
the  factory  in  New  England.  On  his 
first  business  call  he  took  his  samples 
apart  and  couldn't  put  them  together 
again. 

It  is  nothing  less  than  absurd  for  a 
steel  company  to  send  to  Europe  a  man 
who  does  not  possess  a  fundamental 
knowledge  of  the  steel  business — whose 
only  asset,  probably,  is  a  long  tour  in 
Europe  in  a  non-commercial  capacity 
or  as  a  pleasure  seeker.  In  this  coun- 
try a  salesman  or  field  office  manager 
can  get  in  touch  with  the  home  office 
by  telephone  if  in  trouble.  Abroad, 
this  is  usually  impossible  unless  he  has 
long  distance  radio  receiving  and  send- 
ing sets  in  his  pocket. 

Nationality 

On  the  subject  of  nationality,  many 
firms  favor  the  selection  of  a  real 
American,  bearing  the  indubitable  ap- 
pearance of  one  in  preference  to  a 
naturalized  citizen  who  is  selected 
solely  because  of  his  knowledge  of  the 
language  and  customs  of  his  native 
land.  Many  foreign  firms  have  a  keen 
lespect  for  American  business  methods 
and  they  will  frequently  do  business 
with  a  bona  fide  "Yankee"  who  evi- 
dently lacks  polish,  as  against  a  man 
of  their  own  nationality  who  approaches 
them  as  the  representative  of  an  Amer- 
ican house.  His  record,  his  character, 
his  family  connections  in  the  country 
and  many  other  factors  may  mitigate 
against  his  success  in  his  home  country 
in  the  robes  of  a  "Yankee  salesman." 

In  considering  a  prospective  travel- 
ing agent,  it  is  undesirable  to  give 
exclusive  attention  to  any  single  ele- 
ment or  phase  of  his  equipment.  He 
mu.st    be    suited    (a)    to    the    territory 
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and  the  trade  to  be  visited;  (b)  to  the 
line  of  goods  to  be  handled;  and  (c) 
to  the  commercial  policies  of  his  em- 
ployer. He  must  be  a  trade  builder 
in  the  wider  sense  and  not  a  mere 
order-book  filler.  The  agent  should  be 
a  man  of  good  education,  thoroughly 
versed  in  the  fundamental  technical 
aspects  of  his  field.  He  should  possess 
a  broad  fund  of  information  so  that 
he  can  converse  with  foreign  buyers 
about  something  besides  his  own  line 
of  goods.  Superficial  knowledge  of  the 
topics  of  the  day  frequently  paves  the 
way  for  profitable  business,  especially 
in  Latin-America.  He  should  be  able 
to  sell  American  manufacturing  meth- 
ods as  effectively  as  a  bill  of  merchan- 
dise or  an  individual  unit  of  machinery. 

Personality  and  stability  of  moral 
character  are  factors  whose  importance 
can  scarcely  be  overestimated.  The 
habitual  gambler,  the  drunkard,  or  the 
fast  liver  is  a  distinct  liability,  no 
matter  how  brilliant  he  may  be  as  a 
salesman.  It  should  be  made  clear, 
however,  that  this  warning  does  not 
imply  any  prejudice  against  the  sales- 
man who  is  a  good  mixer,  who  blends 
his  social  activities  with  restraint  and 
proper  standards  of  living. 

Tact  and  good  manners  are  also 
essentials.  The  hustler  with  his  Amer- 
ican line  of  bluff,  good-fellowship  fre- 
quently meets  with  disaster  in  South 
America.  The  Latin-American  is  ac- 
customed to  well-phrased  compliments 
and  a  strict  observance  of  certain  con  . 
vgntions.  He  dislikes  the  appearance 
of  doing  business  in  a  hurry,  yet  under- 
standing of  proper  approach  often 
results  in  actual  orders  almost  as 
quickly  as  in  the  United  States. 

The  "plugger"  type  is  preferred  to 
the  temperamental  "star"  salesman,  for 
it  has  been  found  that  the  latter  often 
suffers  severe  failure  abroad  when  his 
customary  spectacular  methods  cannot 
be  adjusted  to  foreign  conditions. 

Agencies 

The  salesman  pioneering  for  his 
house  and  expected  to  select  permanent 
agents  must  possess  sound  judgment. 
It  is  a  common  fault  in  this  regard  to 
assign  agencies  to  dealers  placing  the 
largest  orders,  irrespective  of  the  deal- 
ers' organization,  stability,  and  capac- 
ity to  render  service.  Equally  dan- 
gerous is  the  selection  of  a  house  which 
is  already  handling  so  many  more 
profitable  classes  of  goods  that  the  new 
line  is  certain  to  be  slighted  or  ignored. 
When  the  agent  selected  happens  to  be 
a  European,  handling  competing  Euro- 
pean goods,  the  error  is  all  the  more 
serious.  The  ability,  therefore,  to  form 
a  shrewd,  just  estimate  of  persons  and 
situations  is  invaluable. 

Sales  instinct,  the  desirability  of  pre- 
liminary training  in  the  home  office, 
preliminary  knowledge  of  foreign  con- 
ditions, ability  to  speak  the  language 
of  the  country,  accuracy  and  exact- 
ness, supervision  over  traveling  repre- 
sentatives, the  salary  question,  con- 
tinuity in  service,  and  legal  aspects, 
are  some  of  the  other  factors  involving 
the  solution  of  "The  Salesman  Prob- 
lem."   

Lumber  Standardization 
Progressing 

Following  conferences  initiated  by 
the  U.  S.  Department  of  Commerce  and 
held  at  Washington,  Chicago  and  Port- 
land, Ore.,  it  is  announced  that  there 


is  every  prospect  that  a  standardiza- 
tion of  lumber  trade  practices  will  come 
about  in  a  fairly  short  time.  There  is 
now  working  a  central  committee  on 
lumber  standards,  comprising  repre- 
sentatives, of  the  lumber  manufacturers, 
the  retail  lumber  dealers,  the  lumber 
wholesalers,  the  architects  and  the  en- 
gineers. 

This  committee  will  develop  a  pro- 
gram of  lumber  standardization  along 
the  following  lines:  First,  lumber 
grades  and  grade  names,  second  lumber 
sizes,  third,  guarantees  for  the  protec- 
tion of  the  public.  It  is  working  in 
co-operation  with  the  Department  of 
Commerce  in  the  same  manner  as  the 
paving  brick  manufacturers  worked  in 
producing  their  recent  standards  of 
sizes.  The  committee  is  made  up  of 
John  W.  Blodgett,  of  the  Blodgett  Co., 
Grand  Rapids,  Mich.,  chairman;  John 
H.  Kirby  and  Charles  A.  Goodman, 
representing  manufacturers;  Dwight 
Hinckley,  representing  the  wholesalers ; 
John  E.  Lloyd,  representing  retailers; 
W.  E.  Hawley,  of  the  Duluth,  Missabe 
&  Northern  Ry.,  representing  railways 
and  engineers,  and  E.  S.  Hall,  repre- 
senting the  architects. 


Business  Notes 


The  HoTCHKiss  Steel  Prod- 
ucts Co.,  Binghaniton,  N.  Y.,  has 
put  into  effect  this  month  a  new  sales 
policy  for  its  steel  road  forms  which 
are  now  being  sold  through  the  Hotch- 
kiss  agent  organization.  Previously 
these  forms  had  been  distributed 
through  an  outside  selling  organization. 
Under  the  new  arrangement  all  mat- 
ters pertaining  to  the  sale  of  the  road 
forms  will  be  directed  by  R.  C.  Weller, 
sales  manager,  1411  Lumber  Exchange 
Building,  Chicago. 

C.  E.  Reese,  editor  of  the  Gas  En- 
gineering  and  Appliance  Catalogue  and 
associate  editor  of  the  Gas  Age-Record, 
has  joined  the  stoker  sales  department 
of  the  Westinghouse  Electric  &  Manu- 
facturing Co.,  at  South  Philadelphia. 
He  was  pre\nously  cadet  engineer  and 
combustion  engineer  with  Henry  L. 
Doherty  &  Co.,  and  assistant  engineer 
of    the    Illinois    Public    Utilities    Com- 


Equipment  and 
Materials 

Power  Shovel  with  Horizontal 
Boom  and  Trolley 

A  new  power  shovel  with  3-yd.  dip- 
per designed  for  steam,  electric  or 
gasoline-engine  operation  is  announced 
by  the  Fairbanks  Steam  Shovel  Co., 
Marion,  Ohio.  The  feature  of  the 
equipment  is  the  horizontal  digging 
boom  and  dipper  handle  shown  in  the 
accompanying  illustration.  The  manu- 
facturers point  out  that  a  much  longer 
reach  and  dumping  range  can  be  ob 
tained  with  this  boom  than  with  other 
types  and  that  the  highest  trucks  and 
wagons  can  be  easily  loaded.  The 
shovel  is  particularly  adapted  to  road 
and  street  construction  and   stripping. 

Other   features    of   the   new   shovel. 


designated  as  Model  K,  are  its  crawler 
traction,  full  revolving  swing,  sub- 
merged tube  ASME  boiler  and  Fair- 
banks reversing  valve  engines.  If  de- 
sired a  standard  boom  and  dipper  han- 
dle can  be  substituted  for  the  horizontal 
boom  illustrated. 

The  dipper  handle  is  hinged  to  the 
trolley  and  is  operated  back  and  forth 


by  cables  fastened  to  a  small  drum  on 
the  trolley  and  a  friction  drum  on  the 
A-frame.  An  automatic  stop  device  at 
each  end  of  the  travel  insures  against 
broken  cables.  The  trolley  may  be  held 
stationary  at  any  point  and  the  dipper 
handle  may  be  adjusted  for  deep 
digging.      

Many  Special  Features  in 
Latest  Type  of  Loader 

A  number  of  special  features  have 
been  incorporated  in  the  latest  type  of 
portable  bucket  loader,  known  as  the 
Tanktred,  manufactured  by  the  Jeffrey 
Manufacturing  Co.,  Columbus,  Ohio. 
For  the  mounting  a  three-point  suspen- 
sion and  crawler  treads  are  employed. 
The  buckets  are  of  malleable  iron  with 


steel  cutting  edges.  The  foot  of  the 
elevator  is  so  constructed  that  the 
buckets  are  wider  than  any  other  part, 
allowing  the  machine  to  be  advanced 
several  feet  into  the  pile  with  nothing 
but  the  cutting  edge  of  the  bucket  in 
contact  with  the  material. 

A  relatively  large  foot-wheel  reduces 
centrifugal  force  and  enables  the 
bucket  to  pick  up  material,  especially 
large  lumps,  without  kicking  them 
away.  Flexibility  of  operation  is  se- 
cured by  two  speeds,  a  traveling  speed 
for  moving  the  machine  from  place  to 
place  and  a  feeding  speed  for  driving 
the  machine  into  the  pile.  Only  one 
man  is  required  to  operate  the  loader. 

A  loading  clearance  of  9  ft.  6  in. 
allows  the  loader  to  serve  the  largest 
automobile  trucks,  a   universal  swivel 
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spout  facilitating  the  spotting  of  the 
material  to  be  loaded,  without  necessi- 
tating movement  of  the  truck.  Storage 
hoppers  receive  the  discharge  from  the 
buckets,  thus  enabling  the  elevator  to 
work  while  a  full  truck  is  being  pulled 
away  and  an  empty  one  spotted  under 
the  discharge  spout. 


Light-Weight  Trench 

Excavator 

A  compact,  light-weight  trench  exca- 
vating machine,  with  weight  evenly  dis- 
tributed on  crawler  treads,  has  been 
developed  by  the  A.  J.  Penote  Co.,  of 
Cleveland  for  use  in  streets  or  on 
lawns  for  the  installation  of  under- 
ground conduits,  gas   or  water  mains. 
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The  equipment  weighs  5  tons  and  is 
provided  with  a  cutting  ring  6  ft.  in 
diameter,  carrying  a  series  of  buckets 
as  shown  in  the  illustration.  Power  is 
furnished  by  a.  20-hp.  gasoline  engine. 
The  overall  length  is  16  ft.  and  the 
width   4*    ft. 

The  machine  will  excavate  a  trench 
5  ft.  deep  with  a  minimum  width  of 
10  in.  and  a  maximum  width  of  20  in. 
The  crawlers  are  equipped  with  rubber 
pads   to   protect   lawns   and    sidewalks. 

While  the  machine  was  built  prima- 
rily for  the  Penote  company's  own 
use  on  a  job  in  Detroit,  so  many  in- 
quiries have  been  received  regarding  it 
that  plans  ai'e  being  made  to  manufac- 
ture and  sell  it. 


A  1  Yz  -Yd.  Dredge  for  Drainage 

Contractors'  Use 
A    li-yd.    dredge,    designed    particu- 
larly for  handling  material  on  drainage 
contracts    has    been    placed    upon    the 
market  by  the  Bay  City  Dredge  Works, 


Bay  City,  Mich.  Among  the  mechanical 
improvements  incorporated  in  this 
dredge  are  a  plate  steel  boom,  type  Z 
dipper,  all-steel  castings,  band  type 
clutches,  heavy  geared  crowding  device, 
and  double  cable  on  the  boom  guy.  The 
machine  is  similar  in  design  to  the  Bay 
City  company's  1-yd.  dredge,  differing 
in  its  larger  capacity  and  heavier  con- 
struction throughout.  It  is  claimed  that 
the  same  operating  crew  can  run  the 


la-yd.  dredge  as  is  required  for  the 
1-yd.  dredge.  The  total  shipping 
weight  of  the  dredge  is  100,000  lb. 

The  manufacturers  state  that  M.  J. 
Zabawa,  working  in  Martin  County, 
Minn.,  is  handling  12,000  yd.  per  day 
in  a  single  shift  with  one  of  the  1^-yd. 
dredges  equipped  with  type  Z  dipper. 


boom  with  skimmer  scoop  can  be  con- 
nected to  the  crane  independent  of  the 
main  crane  boom,  in  which  case  the 
hoist  line  is  simply  reeved  over  the 
scoop. 

Motive  power  is  supplied  by  only  two 
engines,    thus     simplifying    operation. 


Combination  Crane  and  Shovel 

Designed  for  use  by  contractors  and 
in  supply  yards,  railroad  or  industrial 
plants,  a  new  combination  crane  and 
shovel  with  crawler  treads  has  been  de- 


veloped by  the  Orton  &  Steinbrenner 
Co.,  of  Chicago,  111.  Two  sizes  of  ma- 
chine, 4-yd.  and  1-yd.,  are  being  manu- 
factured. The  design  enables  the  crane 
boom  to  be  removed  and  the  shovel 
boom  and  dipper  substituted.  For  work 
of    tearing   up    pavements    a    separate 


The  hoisting,  swinging,  and  traveling 
movements  are  performed  with  double 
clutches  by  the  main  non-reversing  en- 
gines, while  the  crowding  motion  of 
the  dipper  is  actuated  by  a  separate 
reversing  engine  placed  midway  along 
the  boom.  The  rotating  base  turns  on 
a  ring  of  rollers.  The  frame  of  the  ma- 
chine is  of  structural  steel  shapes  and 
plates,  riveted  and  reinforced. 

The  tread  links  are  so  designed  that 
in  passing  around  the  socket  all  for- 
eign material  adhering  to  them  is 
thrown  off  and  prevented  from  enter- 
ing the  spaces  between.  A  feature  of 
the  machine,  its  manufacturers  claim, 
is  the  accessibility  of  its  parts,  espe- 
cially those  bearing  the  brunt  of  wear, 
so  that  field  repairs,  when  needed,  can 
be  made  with  the  minimum  amount  of 
lost  time. 


Out-of-the-Ordinary  Trade  Publications 


Drag  Scraper — The  Link  Belt  Co., 
Chicago,  features  its  "power  hoe"  or 
improved  drag  scraper  in  a  24-page 
illustrated  booklet  just  issued.  Among 
the  applications  of  the  power  hoe  are 
for  storing  coal  and  handling  sand, 
gravel  and  crushed  stone.  Sketches 
indicate  layouts  for  loading  material 
from  storage  piles  to  box  cars,  for  en- 
larging trestle  storage,  for  delivery  of 
coal  from  storage  pile  to  power  house, 
for  loading  from  ground  storage  piles 
into  trucks  with  the  aid  of  an  elevating 
conveyor,  and  for  transferring  bulk 
material  from  bottom-dump  railroad 
cars  to  storage  piles. 

Rond  Oilers,  Sioeepers  and  Sjirinklcrs 
— The  Austin  Manufacturing  Co., 
Chicago,  has  just  gotten  out  a  40-p. 
illustrated  catalog  describing  its  wide 
variety  of  equipment  for  the  oiling, 
sweeping  and  sprinkling  of  roads.  The 
foreword  presents  a  picture  of  the 
development  of  road  oiling  since  the 
fir.st  experiments  in  this  country  were 
undertaken  in  California  in  1901.  The 
Austin  company  built  its  first  success- 
ful pressure  road  oiler  about  ten  years 
ago  and  shortly  afterward  introduced 
its  heater  attachment;  up  to  that  time 
gravity  type  distributers  were  almost 
exclusively  used.  Pressure  oilers  are 
shown  in  the  catalog  with  or  without 
the  heater  attachment.  The  capacity 
of  the  horse-drawn  type  is  600  gal.  and 
of  motor-driven  types  from  600  to 
1,000  gal.  Detailed  specifications  are 
given  for  each  type,  as  well  as  for  a 


750-gal.  trailer  oiler.  In  connection 
with  its  water  sprinklers,  details  are 
given  of  the  Austin  vertical  perforated 
spray  head.  Street  sweepers  with  sin- 
gle and  double-speed  broom  drives  are 
illustrated  and  described. 

Roof  Leader  and  Ve7tt  Connections — 
The  Barrett  Co.,  New  York,  in  a  28- 
page  illustrated  booklet  explains  the 
design  features  and  uses  of  Holt  roof 
connections  with  flat  roof  or  saw-tooth 
construction.  These  connections  may  be 
employed  at  any  place  where  vent 
pipes,  leader  lines,  steam  stacks,  flag 
poles,  or  other  fixtures  passing  through 
the  roof  require  flashings.  The  booklet 
illustrates  and  describes  e:ght  types  of 
Holt  connections.  A  table  shows  the 
relationship  between  area  of  roof  to  be 
drained  and  size  of  leader  pipe.  There 
are  included  Barrett  roof  specifications. 

\]'(i!l  Colors  and  Illumination — The 
Edlson  Lamp  Works  of  the  General 
Electric  Co.,  Harrison,  N.  J.,  has  pub- 
lished a  16-p.  illustrated  booklet  by 
A.  L.  Powell,  discussing  the  effect  of 
color  of  walls  and  ceilings  on  resultant 
illumination.  It  is  pointed  out  that  if 
the  surroundings  are  not  adapted  to 
reflecting  such  light  as  strikes  them, 
the  lighting  system,  no  matter  how 
carefully  designed,  will  be  inefficient. 
The  booklet  takes  up  in  detail  the  ques- 
tion of  proper  painting  and  papering 
of  walls  and  ceilings.  A  table  is  given 
showing  the  percentages  of  light  re- 
flected on  surfaces  of  various  colors. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  J'olKwe 


Salt  Water  in  Oil  Wells 
Affects  Asphalt  Prices 

Mexican   Crude   Oil    Production    KallinK 

Off  Owing  To  Appearance  of  Brine — 

Road  Oils  and  Asphalt  Higher 

Recent  rises  in  the  price  of  asphalt 
and  road  oils,  as  noted  in  Engineering 
\cjrs-Record,  are  explained  by  salt 
water  encroachments  in  the  light-oil 
fields  of  Mexico.  According  to  the 
Oil  Trade  Journal  reports  from  the 
South  Fields  of  Mexico  indicate  that 
twenty  of  the  thirty-one  producing 
wells  in  the  Toteco-Cerro  Azul  pool  are 
showing  salt  water  in  amounts  ranging 
from  less  than  1  per  cent  to  as  high  as 
15  per  cent,  with  a  recently  completed 
well  in  the  adjoining  district  of  Chicon- 
cilla  showing  25  per  cent. 

The  "stripping"  process  which  has 
been  put  into  use  in  these  wells  ha? 
been  successful  in  keeping  up  a  daily 
production  of  from  140,000  to  150,000 
bbl.  since  the  water  appeared  and  three 
companies,  agreeing  upon  joint  regula- 
tion of  production  from  this  field,  will 
each  take  out  oil  as  desired,  making 
the  life  of  the  pool  a  matter  of  specu- 
lation. 

Imports  of  Mexican  crude  oil  on  July 
15  had  fallen  off  to  a  rate  of  fully  5,000- 
000  bbl.  less  per  month  than  in  the 
pervious  months.  Signs  ai'e  numerous 
that  the  reduction  in  output  will  be 
even  greater  in  the  future,  as  there  are 
at  present  not  other  pools  of  equal  pro- 
ductive possibilities  under  development, 
or  even  in  prospect,  in  Mexico.  Six 
other  wells  also  showed  salt  water  in 
varying  quantities. 

The  effect  of  the  Mexican  oil  situation 
upon  the  construction  materials  market, 
has  been  to  create  a  rising  tendency  in 
p.sphalt  prices.  In  the  New  York  mar- 
ket asphalt  in  bulk  is  now  quoted  at 
?14  as  against  $1.3,  and  .$20  in  packages 
as  compared  with  .$17.50  per  ton,  one 
month  ago.  Baltimore  also  quotes 
Mexican  asphalt  at  $14  and  Atlanta, 
''17.50  in  bulk;  both  representing  ad- 
vances of  SI  per  ton  over  August. 
Detroit  recently  quoted  a  rise  of  $4.50 
in  bulk  and  $3.50  in  packages;  Phila- 
delphia also  announced  an  advance. 


Anthracite  Coal  Output 
Increasing 

The  country's  normal  supply  of  an- 
thracite coal  fell  short  approximately 
30,000,000  tons,  as  a  result  of  the  five 
months'  suspension,  according  to  the 
Coal  Bureau  of  the  Chamber  of  Com- 
merce of  the  United  States. 

The  report  continues:  '"the  normal 
yearly  production  of  anthracite  coal 
suitable  for  household  purposes  is  about 
72,000,000  tons.  As  it  is  possible  to 
store  anthracite  safely  for  long  periods, 
the  industry  is  organized  to  run  with 
fair  uniformity  throughout  the  year.  It 
is  the  custom  of  producers,  dealers  and 
many  domestic  consumers  to  accumu- 
late supplies  in  the  summer  and  fall 
against  winter  needs.  As  the  produc- 
tive capacity  of  the  anthracite  mines 
(Concluded  on  p.  500) 


Finance  Briefs 

Stock  market  still  rising.  Steady  buy- 
ing of  in'-estment  stocks  due  to  easier 
money  market  last  week.  General  pub- 
lic is  buying  for  a  continuation  of  the 

rise. 

Bond  market  steady  for  all  classes. 
Heavy  demand  for  municipals,  with 
many  new  issues.  Railroad,  industrial, 
public  utility  and  Liberty  bonds  in 
active  demand.  Trading  dull  in  foreign 
securities. 

Foreign  Exchange  market  lower  on 
French,  Belgian.  Italian  and  other  Con- 
tinental rates,  due  to  uncertain  political 
situation.  Abrupt  drop  in  sterling  to 
$4.41,  lowest  since  July  3,  to  establish 
dollar  credits  for  coming  grain  and 
cotton  bills.  Italian  rate  touches  new 
low  for  the  year,  4.18i. 

Money  market  showing  firmer  tone  in 
call  rates,  4  per  cent  in  early  part  of 
this  week,  due  parti v  to  Government 
withdrawal  of  $46,000",000. 


Brick  Prices  Advance  But  Slightly 
Compared  with  Other  Materials 

Brick  prices  were  already  so  high,  in 
many  instances,  with  demand  decreas- 
ing, that  even  fuel  shortage  and  poor 
transportation  facilities  have  done  little 
to  boost  prices  still  higher.  According 
to  the  Common  Brick  Manufacturers' 
Association  of  America  orders  on  the 
books  of  its  members  exceed  by  66,000,- 
000  the  amount  of  burned  and  un- 
burned  brick  on  hand. 

Advances  in  price  occurred  in  five 
out  of  twenty-two  cities  reporting  to 
Engineering  News-Record  during  Sep- 
tember; with  declines  in  but  two. 
Minneapolis  quotes  $18@$19,  delivered, 
as  against  $17(2)$18  per  M,  last  month; 
Kansas  City,  $16.50  as  against  $14.50; 
New  Orleans,  $13,  up  from  $12.50;  At- 
lanta $12,  from  $11  and  Cleveland,  $16 
as  compared  with  $14,  one  month  ago. 
Dallas,  however,  quotes  $10.90;  down 
from  $11.15  and  New  York,  $15@$17, 
wholesale,  alongside  dock,  or  $18@ 
$20.20  delivered;  with  $20  the  prevail- 


REPORT  ON  COMMON  BRICK  FROM  95  YARDS  AS  OF  AUGUST  I,  1922 

Xo.  of  Plants  Burned  Unburne<l  Prieo 

Dist.                                                         firms  closed  brick  on  brick  on  Orders  on  per    thousand 

Xo.              Including  States  of      reporting  down  hand  h.ind  books  at    brickyard 

1.  X.  Y.  New  England 6  I  1.616,000  2.759.000  4,590,000  $l4   0CtoJI9  00 

2.  Pa,.N.  J, -Md.U.  C,  Del.,      .        9  0  10,043,000  6,834,000  35,034.000  I2   50to     17.00 

3.  Va..N.C...S.  C„Ga..Fla 5  2  ,    3,826.000  2,694,000  5,105,000  lO.OOto     18  50 

4.  Mich.Ohio.  W.  Va 11  1  4,974,000  5,221,000  20,008,000  I2.00to     17.00 

5.  111.  Ind  .  Wis 23  1  nO,302,000  1,710,000  188,947.000  1 1 .  00  to     15   50 

6.  Kv..  Tenn.,  Miss.,  Ala.,  Ark., 

I.a 13  I  ^18.753.000  5,743,000  13.453,000  9IOto     16  00 

7.  \.  &S.  Dak.,  Minn.,  Neb.,  la  . 

Kan, Mo 11  4  3.099,000  4,885.000  3,610,000  lO.OOto    18.00 

8.  Okla,  Tex.,X..M 7  0  3.169.000  2,058.000  1,629,000  8.00to     !2  00 

9.  Wash.,  Ore,.  Mont.,  Wyo.,  Ida.. 

l"tah,Colo 7  0  4,507,000  624,000  4.503,000  12  OOto     19  25 

10.  Calif.,  .■\riz„  Ncv 2  0  3,935,000  4.267,000  10,265,000  14  OOto     14. .0 

94  10  184,224,000  36,795,000  287,144,000 


August  Cement  Output  and  Ship- 
ments Heavier  Than  .July 

Pi'oduction  of  portland  cement  in  the 
United  States  during  August,  according 
to  the  Geological  Survey,  totaled 
ll,o64,000  bbl.,  an  increase  of  107,000 
bbl.  over  the  preceding  month.  Ship- 
ments amounted  to  14,361,000  bbl.  or 
511,000  bbl.  heavier  than  July. 

Despite  the  fuel  and  car  shortage 
both  production  and   shipments  during 
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ing  price   one  month  ago   and  $18  per 
M,  wholesale,  last  week. 

The  situation  in  New  York  may  be 
attributed  to  an  actual  increase  in  the 
supply  as  well  as  a  shortage  of  second- 
hand brick.  Scarcity  of  the  used  prod- 
uct helps  keep  up  the  demand  for  the 
present  output  of  new  brick,  while 
increased  production  serves  to  deflate 
the  price  and  also  to  dispel  the  recent 
fears  of  shortage.  Brick,  therefore, 
may  be  said  to  be  the  only  one  of  the 
important  building  materials  showing  a 
downward  price  trend  in  the  New  York 
market  at  the  present  time. 


August  show  improvement  over  July 
records.  In  fact,  the  August  output 
exceeds  that  of  the  corresponding  period 
in  1921,  by  1.420.000  bbl.  Shipments  in 
August,  1922,  showed  an  increase  of 
2,021,000  bbl.  over  the  same  month  last 
year.  A  rate  of  shipment  in  excess 
of  production,  left  only  5,737,000  bbl.  in 
reserve  at  the  end  of  August,  which  was 
2,696,000  bbl.  under  the  stoclcs  on  hand, 
July  31. 


June  Exports  of  Construction 
Machinery  Only  §263,709 

Exports  of  steam  and  other  power 
shovels,  cranes,  hoists  and  derricks  (ex- 
cept mining)  from  the  United  States 
during  June,  as  reported  by  the  Depart- 
ment of  Commerce,  numbered  329  units, 
worth  but  $219,131  as  compared  with 
226  units,  valued  at  $376,832  during 
May.  Dredging  machinery,  weighing 
256,869  lb.  and  worth  $44,578,  most  of 
which  went  to  France,  Canada,  Central 
and  South  America,  would  bring  the 
total  for  this  class  of  exports  to 
$263,709. 

Of  the  thirty-seven  steam  shovels, 
Prance  took  thirty-one;  England,  one; 
Japan,  two  and  Canada,  three. 
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Bond  Sales  for  Last  Eight  Months 
Heaviest  Since  1892 

The  amount  of  long-term  municipal 
bonds  sold  during  August  was  of  rela- 
tively moderate  proportions,  for  these 
times,  totaling  only  $65,911,016  as 
against  $92,958,989  for  July  and 
$94,638,755  during  August,  1921,  ac- 
cording to  records  kept  by  the  Com  mer- 
cial  Financial  Chronicle. 

Despite  the  abrupt  drop  in  bond  is- 
sues in  August,  a  remarkably  steady 
increase  in  new  offerings  has  been  in 
evidence  during  the  last  two  weeks. 

Bond  sales  from  Jan.  1  to  Sept.  1 
totaled  $810,183,774  as  against  $665,- 
858,366  for  the  first  eight  months  of 
1921  and  $448,830,120  for  the  corre- 
sponding period  in  1919,  the  highest 
three  periods  during  the  last  thirty 
years. 


Among  the  more  important  issues 
were:  North  Carolina,  $5,000,000  4s  and 
$2,300,000  Us  and  State  of  Oregon, 
$1,500,000  Us  at  102.31,  a  basis  of  about 
4.29  per  cent;  Hudson  County,  N.  J., 
$1,554,000  4Js,  on  a  basis  of  4.35@4.45 
per  cent;  City  of  Minneapolis,  Minn., 
$1,120,000  41s  at  102.271,  a  basis  of 
about  4.30  per  cent  and  Bay  City,  Mich., 
$1,000,000  5Js  at  105.033,  a  basis  of 
about  5.08  per  cent. 

Short-term  securities  issued  during 
August  totaled  $23,321,000,  including 
New  York  City  temporary  loan  negotia- 
tions amounting  to  $11,600,000. 

Of  the  fifty-six  representaltive  is- 
sues shown  in  the  accompanying  table, 
seven  sold  at  par,  forty-eight  above  and 
only  one  below  par;  the  yields  ranging 
from  4.20  to  5.97,  with  one  at  6.25  per 
cent.  The  rates  varied  from  4  to  6 
per  cent,  with  one  issue  in  Idaho  at  7. 


All  those  drawing  6  per  cent  were  in 
the  Southern  and  Western  states;  the 
single  4',  being  in  Maine  and  the  one 
4  per  cent  issue  in  Vermont. 


Next  week — Why  1913  is  used 
as  a  base  by  the  United  States 
Bureau  of  Labor  Statistics. 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for  in  Construction  News,  pp.  147  to 
159,  are  the  following  projects: 

Sewers  in  various  streets,  Chicago, 
111.,  $2,000,000.     C.  D.  Hill,  ch.  engr. 

Five-story  building  including  garage, 
Montreal,  Que.,  $1,000,000. 

Office  and  stores,  12  story,  Phila- 
delphia, Pa.,  $1,000,000. 


REPRESENTATIVK  PUBLIC  BOND  SALES  DURING  SEPTEMBER,   1922 

Rate 
Per 

State                                                Purpose  Amount  Maturity  Cent  Basis    Sold  For          Dated                                     Purchased  By 

Missouri Road  $5,000,000  1926-27       44  4.35  1 00 .  6443  Sept.     1,1922  Liberty  Central  Trust  Co.   of  St.   Louis, 

County 

Bartholomew,  Ind Highway  15,600  1923-32       4J        ...  100  .\ug.  28.  1922  Union  Trust  Co.  of  Columbus. 

(Courthouse  100,000  1923-32       4i-  4,20  103.37  Sept.     i,  1922  Union  Trust  Co.  of  Pittsburgh. 

Beaver,  Pa {Road  150,000  1933-47  

[Hospital  50,000  1948-52  

Clearfield,  Pa Road  325,000  1952          4J      ....  102.52  Sept.     T,  1922  Harrison,     Smith     &     Co.,     Philadelphia. 

„      .           ,  J                                ■crj.t,™,.,,                              /          19.000  1923-37       5  4.73  101.88  Sept.     1,1922  Peoples     Nat.     Bank     of     LawTenceburg. 

Dearborn,  Ind iligHway                              j         Id  jdp  1923-37       5  4.73  101.889  Sept.     1,1922  Dearborn    Nat.    Bank    of    LawTenceburg. 

Floyd,  Ind Highway  27,400  1942          4|  100.53  May   15,  1922  Fletcher  Savings  &  Trust  Co.  of  Indian- 
apolis. 

Franklin,  Ohio     Highway  59,000  1925-32       5  4,73  101.39  .\ug.      1,1922  Seasongood  and  Mayer,  Cincinnati. 

Guilford.  N.  C Hospital  100,000  1923-57  4}  4.73  100.13  Sept.     1,1922  Taylor,  Ewart  &  Co.,  Chicago. 

Kalamazoo,  Mich Roads  38,600  5i  100. 04       Detroit  Trust  Co.,  Detroit. 

RMd  D?  t'^No  3  .Miss              I  Highway  improvement  96,000  1923-47  55  ....  101.29  Sept.    5,1922  Kauffman,    Smith,    Emert    Co.,    Inc.,    of 

Monroe.  Mich Road  77,000  5J  100.818     Prudden  &  Co.,  Toledo. 

Monroe  Co i  „       , 

Roadlmp't.Disl '  Road  improvement  160.000  1942  6  102.50  Sept.    4,1922  The    First    National    Co.    of    St.    Louis. 

No.  3.  Ark ! 

Ocean.N.J Road  improvement  150,000  1926  55  ....  100.30  June     1,1922  Security  Trust  Co.,  Camden. 

Randolph,  Ind.                               Highway  23,000  1923-32  5  4.74  101.25  .\ug.    15,1922  Gavin  L.  Payne  Co.,  Indianapolis. 

Red    River,    AtchafalaM    &'  Levee  400,000  100.56       L.  E.  French  &  Co.,  Alexandria  and  others 

Bayou  Levee  Dist.,  La....       f 

„,         ,  ,,.                                f  Ditch  165.000  1928-42  41  4.49  100.19  Sept.     1,1922  Capitol  Trust  &  Savings  Bank  of  St.  Paul 

Redwood.Mmn \  Highway  12,484  1932 

Tensas  Basin  Levpp  Dist  ,  La.     Levee  120,000  1932-61       5  100.91  Sept.     1.  i922  Marine  Bank  and  Trust  Co.  of  New  Orleanf 

Tilamook.Oro                                Road  71.400  1937-39  55  4.93  106.27  July      1.1922  Lumbermens'     Trust     Co.     of     Portland. 

Tipton,  Ind.                                    Highway  2,000  1923-32  5  ....  100  Aug.  25,  1922  Citizens  Nat.  Bank  of  Tipton. 

Vanderburgh,  In'l                          Roads  28,680  1923-32  45  ....  100  Sept.    2,1922  Fridy  &  Maurer,  EvansviUe. 

Wells.  Ind Highway  :,000  1923-32  45  100  Aug.   15,1922  Wells  County  Bank  of  Bluffton. 

Township  „     .      ,  Ts.     >        • 

Harrison,  Allegheny  Co.,  Pa..     Sewer  50,000  1925-49  45  4.37  101 .  4105  Sept.     1,1922  Mellon  Nat.  Bank  of  Pittsburgh. 

Hayden     Lake      irr.     Dist  .  I  j^j      ;  100,000  1933-42  7  6.25  July      1,1922  Ralph  Schneeloch  Co.,  Portland. 

Kootenai  Co ,  Idaho J  ...         «     ,        t^,      ,     , 

Linden,  Union  Co,  N.  J Street  improvement  181,000  1923-42  4!  4.32  101.534  Sept.     1,1922  Nat.  State  Bank  of  Ehzabeth. 

Municipntilj 

Asheboro.  N.  C.      ..                     Street  improvement  $135,000  1925-39  55  5  23  100.13  July      1,1922  Taylor,  Ewart  &  Co.,  Chicago. 

Ashville,  Pa.                                   Street  improvement  11,000  1924-45  5  4.90  100.875  July      1,1922  E.  H.  Rolhns  &  Sons. 

Belhaven,  N.  C.                              Electric  light  sv.'tem  30,000  1925-52  6  5.97  100  37  July      1,1922  W.  K.  Terry  &  Co.,  Toledo. 

Tt-f^  r    J,,                                I  Sewer  50,000  1927-36  41  4.24  100.069  July     5,1922  Mertill,  Oldham  &  Co  ,  Boston. 

Biddeford,  Me \  Street  25,000  1927-31  .  

Boulder,  Col                                   Reser\-oir  100,000  1937  4S  ....  100.061  Oct.      1,1922  James  H.  Causey  &  Co.,  Denver. 

Bonwcll.  Phillips  &  Co.,  Denver. 

Cape  May   N  J                                P.aving  66.500  1923-42  5  ....  100  Sept.  25,  1922  Merchants'   National   Bank  of  Cape  May 

Carlton  Minn                                   Waterworks  15,000  ..  55  ....  102.66  Sept.     1,1922  Capitol  Trust  and  Sa\nngs  Bank  of  St.  Paul 

Cedar  Rapids,  la                            Waterworks  100,000  1923-42  45  4.30  103.60  June  15,  1922  Weil,  Roth  &  Co.,  Cincinn.ati. 

Chatham    Va                                    Street  repair  12,000  1952  6  ....  100,41  Sent.     1,1922  Chatham  Savings  Bank. 

Dubuque,Ia           '                  '     Gradiug  75,000  Serially  5         .  102  20  Julv      1,1922  Bonbright  &  Co.,  Chicago. 

East  Spencer.  N.  C.                       Street  improvement  15,000  1925-39  6  5.90  100  60  July      1,1922  George*  Fctner,  Chcrryvnllc. 

Fairriew,  N.  J                               Disposal  plant  33,000  1923-55  55  5.47  100.378  Aug.      1,1922  B.  J.  Van  Ingen  &  Co.,  New  York. 

Genoa.  Ohio...                             Street  improvement  15.000  1923-31  55  ....  100.61  Aug.      1,1922  Ryan,  Bowman  &  Co.,  Toledo. 

Greenburgh.N.  Y                          Highway  31.800  1923-33  5  4.34  103.43  Sept.     1,1922  Scarsdale  Nat.  Bank. 

Greenfield,  Ohio                             Street  improvement  8,000  1923-30  55  5.11  101.55  Aug.     1,1922  Davips-Bcrtr-am  Co.,  Cincinnata. 

Kent,  Ohio Waterworks  200,000  1923-47  5  4.71  102.57  Sept.     1,1922  A.  T.  Bell  &  Co.  Toledo. 

...— rr  r,        (Waterworks  50,000  1925-62  5  4.99  100.11  Aug.     1,1922  Caldwell*  Co.,  Nashville. 

Kinston.N.C \  Street  improvement  50,000  1925-42  5  4.99  100.11  

Madison.N.J Gen'l  improvement  69,000  1923-48  45  4.34  101.74  f?ept.     1,1922  ,L  O.  White  &  Co.,  New  York. 

Montclair.  N.  J.     ,,                       Permanent  improvement  50:i20  1923-42  4i  4.37  101.135  Oct.      2.1922  J,  S.  Rippel  &  Co.,  Newark 

Mt   Morris   \   Y                              Pavement  72.000  1923-48  45  4.48  100.157  Sept.     1,1922  Ftirsnn,  Son  ,fe  Co.,  New  York. 

Muskegon,  Mich..        .      .            Imp.ovement  105,000  1923-32  45  ...  100  Sept.     1,1922  Kean,  Higbie  &  Co..  Detroit. 

Norwood  N  Y                              Streets  3.000  1924-29  5  4.75  101  July      1,1922  State  Bank  of  Norwood. 

Oakwood' Ohio                              Sewer  32,000  1923-32  6  5.27  103.26  Julv    15.1922  Seasongood  &  Mayer.  Cincinnati. 

Ogema  Minn                                 Electric  lights  13,000  1930-42  6  5.85  101.50  Aug.      1,1922  Drake-Ballard  Co.,  Minneapolis. 

Plant  City,  Fla.  .'.^ .::::::::     city  improvement  1 50,000  6  ....  1 04 .  04  Aug.      1 ,  1 922  Hinshoro  State  Bank   of  Plant  City  and 

■'       '  Caldwell  &  Co.,  of  Nashville. 

,St  Albans  Vt                                 Street  improvement  20.000  1933-36  4  4.19  98.17  Aug.     1,1922  Harris,  Forbes  &  Co.,  Boston 

St  Joseph  Mo otreetimpro^emem  ^^^^^^  l^^^_^l  ^  ^^^  104.132  May     1,1922  Htirris  Tru.st  &  Savings  Bank  of  Chicago. 

Sacramento,  Cal..'.  v.  ■.■.::;:;:     River  filtration  900,000  1923-61  55  4.57  111.932  Jan.      1,1922  .\i,gIo-Lpndon.Paris  Co   of  San  Francisco: 

Eldredgc  &  Co.  and  Kissel,  Kinnicutt  & 
Co.  of  New  York. 

Thomasville  N  C                         Street  75.000  1925-39  55  101.04  Aug.      1.1922  Bolger.    Mo.sser  &   Willaman  of  Chicago. 

Toneka  Kan      Oenl  imnrovement  100,000  4i             .  101.75  Aug.   29,  1922  Brown-Crummer  Co.,  Wichita, 

Watcrtown  \Iass Gejd^ improvement  ^^^^  ^^^^_^^  ^.^  ^^^  ^^^^^^  g__8^      ^    ^^^^  Arthur  Perry  &  Co.,  Boston. 

Windber,  Pa '.'."'' ^ '..'.      Improvement  15,000  1946  45  ...  100  Nov.     1.1916  Windber  Trust  Co. 
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Anthracite  Coal  Output  ruplion  in  normal  pro<iuction— a  short-  sizes,   to  the   New  York  market  alone. 

(Concluded  from  i>    '9f)  ^S^   amounting   to    30,000,000  tons.  The    second    day,    Sept.    12,    witnessed 

ai  •     i.  J.    i.  1                *•  4.u;„  „„;<^„„„  Except    for    a    few    thousand    tons  the    shipment    of    eiphty-five    carloads 

ciem'^d  Tnlv    H  is 'apparent   that   any  .eco^'er^ed  by  dredging  the  rivers,  there  from  the  Shamokin.  Pa.,  district  as  the 

n  errupt  0,^'in'tre  Sar  productb^  -s  absolutely  no  production  of  anthra-  result  of  a  single  day's  production. 

J     .      ^.,                     ;„  K„„.,ri  f«  ^,./>^fo  n  cite  coal  from  April   1   to  Sept.   11,  at  With   rapid   increases   in   output   and 

during  the  summer  IS  bound  to  c.eate  a  c^te                        ^,^^^  reopened  with  a  facilitated   deliveries   of   domes  ic   hard 

"ThTrrtrf  no    accuJ^ate    fi^^^^^^^^    as  production  rate  of  approximately  17,500  coal,  owing  to  rigid  freight  embargoes 

to  stocks  of  anthracite  usually  carried  tons  for  the  first  day,  in  three  Pennsyl-  on  all  materials  other  than  necessities. 

by  producers,  by  dealers,  or  in  the  bins  vania  districts  the  anthracite  shortage,  while  not  com- 

of  household  consumers.     It  is   knovNm,  On    the   first    day    of    resumed    mm-  petely  overcome    ^vill  be  greatly  alevi- 

however,  that  broadly  speaking,  stocks  of  ing   activitie.s   the   Lehigh   Valley    RR  ated.      The    effects   of    a   car    shortage 

anthracite  were  exhausted.     The  strike  hauled     thirty     carloads      of     freshly  w^ll    be    felt,    however,    principa  ly    by 

has  already  caused  a  five  months'  inter-  mined     anthracite     coal,     in     domestic  shippers  of  construction  materials. 

Weekly  Construction  Market 

rr<Tim      limitert      Drice      list      is      nublished  Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for     all     construction 

1  w.'?k-lv    fnr    thP    I  iirnosp    of    Eivine    <ur-  Valuable    suggestions    on    costs    of    work  materials    and     for     the     important     citie.-^. 

rent    prices    on    the    pHncip.°l    oons^ruclinn  can    be   had    by    noting    actual    biddings,  as  The    last    complete    list    will    be    found    in 

mntVrHir  and    of    notine    important    price  reported  in  our  Construction  News  section.  the    issue    of    September    7;    the    next,    on 

SianeLs    on    the   Lss   important    mateHals.  The    first    issue    of    each    month    carries  October  5. 

Minne-  San 

Steel  Products:                           New  York  Atlanta         Dallas        Chicago       apolis  Denver      Francisco         Seattle    Montreal 

Structural  shapes,  100  lb S3.04  ?3.6.^          X4.20         $192\        ?3.05  S3.80        $3.2.5             +»l-90      ?3.75 

Structural  rivets,  100  lb 3.RS  4.5             6.00           3  3.              3.S2i  4.80           4.2^                +4.00         6.S0 

Reinforcing  bars,  ^  in.  up,  100  lb 2.04  3.30             3.50            2.824           2.9.  3.971             3.0O           +3.7.     -l-3.2> 

'dloZ''   ""'•'•   *°  '""■  '"'      57%  61.15%        45%            59*%      58.9-5%      43%        45.7@49. ,% +45%       30.ro 

Cast-iron  pipe,' 6in:and"over.  ton...       55.30  -49.00          51.50          46.86           52.00  60.00             51.00         -51.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.85@3.00         2.50  2.25            2.20        2.39  2.S.5            2.71                 2.90         2.78 

Gravel    5  in    cu.vd            1-75  1.85               2.25             2.00         1.75  1.75             2.23                  1.00         1.50 

Sandcuyd               1.00  MS              2.25             2.00         1.00  0.75              1.50                 l.(K)         1.25 

Crushed  stone:  V in.:  cu.yd 1-75  1-90              1.65              1.60         2.25  3.50             2.25                 3.00     -1.90 

Miscellaneous: 

Pine,3xl2tol2xl2,20ft.andunder,       ^^^^  ^^^           ^^^  ^^             ^^ ^       ^^  ^^  ^^  ^^^           ,, ^               ,^  ^^       ^^  ^^ 

Lime,  finishing:  hvdrated:  ton.;::  15.80@i6. 17  +2.3.00  25.00             18.00       29.00  24.00           22.00               24.00       21.00 

Lime  common   lump,  pe    bbl . .  .  .      2 .  75@3 .  !4|  +  1 .  80             2 .  50               1 .  40         1 .  40  2 .  70             1.75                 2  .  80       1 1 .00 

Common  brick;deHvered,  1,000  -18.00@20. 20  +12.00  10  90             1100      18(5.19  12.00           15.00               14.00       16.00 
Hollow     building     tile,     4x12x12, 

perblock ....    Notused  .0776           .115               .1101          .09  .065              ....                  .11              .08 

Hollow    partition    tile     4x12x12, 

perblock .1112  .0776           .115              .0808 065  .108                 .11 

Linseed  oil.  raw,  5  bbllots. gal...             .91  +.99             1.13          -.97           1.00  1.12            1.04                  .86          1.12 

Common  Labor: 

Common  labor,  union,  hour 60  .35            SO           50@.S5        .561  .50®. 60     

Common  labor,  non-union,  hour 44@.60  .30                .25                .72|        .35@.50      .3S@.50  .47J@.50         30®. 35 

FxDlanation  of  Price'* Prices  are  to  con-  nient    on    cars.      Gravel    and    crushed   stone  minal.     Common  lump  lime  per  180-lb.  net 

tractors   in  carlo.nd   lots  unless  other  iiuan-  quoted    at    pit.      We    quote    on    brown    lime  Lumber   prices   are   to   dealers   in    ™rds   al 

ties    are    specified       Increases    or    decreases  per    180-lb.    net  ;    white    is    $1.70    for    Kelly  .San  Francisco,  for  No.  1  fir  common, 

from    previous   quotations   are    indicated    by  Island  and   $1.."..-)   for  Sheboygan.      Common  Seattle  quotes  on   DouRlas  fir    (delivered) 

+     or    —    signs.      For    steel    pipe,    the    pre-  labor  not  organized.        _..,,.  instead   of   pine.      Lump    finishing   lime    per 

vailing    discount    from    list    price    is    given:  Denver    quotes    on    fir    instead    of    pme.  isO-lb.  net.     Holl.iw   building  tile  delivered. 

45-5%    means  a  discount  of   45   and   5   per  Cement    "on    tracks    :    gravel    and    sand    at  Hydrated   lime   in   paper  sacks.     Sand  and 

cent      Charge  is  l.'ic.  per  lOIJ  lb.  for  cutting  pit;   stone  on  cars;   lime,   brick,   hollow  tile  gravel  at  bunkers, 

reinforced   steel    into    2-ft     lengths   or   over.  .;ind   lumber  on  job      Tile  price   is  at  ware-  t»,-,,,„,,,  ,,„otcs  on  Douglas  fir  instead  of 

New    York    quotations    delivered     except  house.       Lmseedo,      ,' ^^'^''^^J^l'  i''',  ,Y"";'^' >  pine    '  Sand 'stone     g^.^^^^^^ 

f^^-^colmoTluTx^.^'ThlA^^'m.  '"'iti.u.  rTuo.es  TnT'st^ne    and  "Uvei  -r    ton.      Cement,    ifme    and    tile    a?e    de- 

;;??.';an^T>X,e'^^?^^^^^^  per   .on    instead   of   cuyd.      Common   lump  --Sricf  "f^^h.^Xn.  ;^  sfee'rd   "p^pe^'^t" 

'^^^^^'^^^fJ^^^''^t^\  '""u-C  ]^s  Um'e  per  ^SO-lb.  bb,    Stee,  ;v£ehouse.      Hollow    tile    per    ft.       Cement 

pick  and  shovel  men.  60c.  per  hr.  cenicnt.    cast-iron    pipe    and    crushed    stone  '"?|. '^,.'"  ^■'"'''',  i;'^,.'""^,,  <'"ga^''^  J^^^^ 

Chicnso    quotes    hydrated    lime    in    r,0-lb.  f.o.b.    cars,    other    materials    tljl'veTed  dollar   '^.''n'l^   j"    Discoui^t   of  lOc    ner  bh 

h!ir-<!-    eommon    lumo   lime    per    180-lb.    net.  .san    Francisco    quotes    on    Heath   tile.    5 J  's   sue.    per   ooi.      uiscount   or   tuc.   per   oni 

L^cr  d^lTve"ed  on  job  x    S    x    111.      Prices    are    all    f.o.b.    ware-  for  payment   within   20   days   from   date   of 

Mimieapolis  quous'onfir  instead  of  pine,  houses  exclpt  C.  I.  pipe,  which  is  mill  price  -h'l™ent.     Steel  pipe  per  100  ft.  net;  21-ln.. 

Brick,  sand  and  hollow  tile  delivered.      Ce-  plus    freight    to   raihv.iy    depot   at    any    ter-  ii»  .   b-in..   »iiu. 

Changes  Since  Last  Week 

Structural     shapes     and     veinforcinp  closing  of  the  Ford  motor  plant,  how-  also  rapidly  falling  below  normal,  lum- 

bars    $2®$2.10  per  100  lb.,  f.o.b.  Pitts-  ever,  will  have  a  lesseninp  effect  upon  ber  prices  in  New  York  adva"^'^*'  *-  P^'' 

burirh     on    ordinary    business;    $2.L5$?  demand  to   the   extent  of  about  :!0,000  M  ft.  over  the  week  end.     Althouph  no 

$2.2.5  for  prompt  shipments.     Standard  tons  of  iron  and  steel  per  month.  other  larjre  centers   reported  advances, 

rails  quoted  bv  leading  interest  at  $43,  Seattle   warehouses   quote   shapes   at  lumber  prices  are  hrmer  if  not  higher 

as  against  $40  per  ton,  at  mill.     The  $3.90  as  against  $3.7,5;  rivets  at  $4,  up  throughout  the  country, 

new   price,   effective   Oct.   1,  represents  from    $3.7.5,    and    reinforcing    bars    at  Atlanta  reports  hydrated  lime  up  50c. 

the    first   rise    in   standard    rails    since  $3.75,  compared  with  $3.60  per  100  lb.  per  ton  and  common  lump,  5c.  per  bbl  : 

October    19''1    when  the  price  dropped  last  week.     Montreal   also  reports   ad-  also  a  rise  of  $1  per  M  on  common  brick 

from  $47  to  $40  per  ton.     Steel   ingot  vance  in  steel  bars,  now  $3.25  as  against  New    York     however,    quotes    brick    at 

production     at     Pittsburgh     mills     has  $2.90  per  100  lb.     Steel  pipe  discounts  $18@$20.20,  as  against   $21.30   per   M, 

jumped  from  an  annual  rate  of  26,000,-  in     Seattle     warehouses     reduced     five  delivered,  one  week  ago. 

000  to  30,000,000  tons  in  the  last  three  points,  following  recent  mill  advance.  Linseed  oil  up  4c._  m  New  York  and 

weeks,  despite  the  continued  scarcity  of  With  lumber  production  at  5  per  cent  down  2c.  per  gal.   (:.  bbl.  lots)   in  Chi- 

coke   and   pig   iron.     Car   shortage,   or  below    normal    for    the    week    ending  cago,  since  last  week. 

<;till  more  strictly  speaking  locomotive  Sept.    9    as    compared   with    a    normal  Reduction  in  pnces  of  40@60  per  cent 

shortage,    may    prevent    further    gains  rate  of  output  attained  during  the  week  gelatin  dynamite  are  announced,   effec- 

in  output  for  "some  time  to  come.     The  of  Aug.  26,  and  orders  and  shipments  tive  Sept.  18. 
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Cleveland's  New  Sewage-Works 

"VTOT  least  among  the  municipal  improvements  that 
1^  many  of  those  attending  the  convention  of  the 
American  Society  of  Municipal  Improvements  at  Cleve- 
land next  week  will  desire  to  visit  are  the  two  sewage- 
works  recently  put  in  operation  there.  These  works, 
the  nature  and  extent  of  which  are  outlined  elsewhere 
in  this  issue,  go  far  towards  completing  one  of  the 
largest  programs  of  sewas^e  treatment  ever  yet  adopted 
by  an  American  city.  Imhoff  tanks  were  chosen  follow- 
ing lengthy  experiments  with  various  processes  and 
despite  strenuous  efforts  by  promoters  to  substitute  fine 
screens  although  those  in  responsible  charge  of  the  ex- 
periments had  concluded  after  a  small  working-scale  test 
that  they  would  not  meet  local  requirements.  All  this, 
combined  with  severe  criticisms  of  the  Imhoff  tank  in 
some  quarters  for  years  past,  and  its  disfavor  after 
extensive  use  at  Baltimore,  should  add  to  the  interest 
nf  a  visit  to  the  Cleveland  sewage-works. 


An  Explanation  Wanted 

AN  OCCURRENCE  like  the  Strand  theater  floor  col- 
/*, lapse  last  Friday  place.5  the  community  which  per- 
mits it  to  happen  in  a  decidedly  unfavorable  light. 
It  is  the  business  of  the  public  authorities  to  prevent 
such  accidents,  to  make  impossible  a  piece  of  inexcus- 
able construction  like  building  decayed  wood  into  a 
structure  intended  for  public  use.  And  it  is  the  com- 
munity's business  to  maintain  a  spirit  that  will  induce 
its  officials  to  carry  out  their  obligations.  Pittsburgh 
has  some  genuine  explaining  to  do  in  the  Strand  theater 
case,  the  more  so  as  only  a  few  months  ago  the  city 
had  another  theater  accident  which  revealed  equally  bad 
conditions.  Pittsburghers  may  claim  that  the  occur- 
rence of  two  accidents  is  mere  coincidence,  and  that 
either  accident,  or  both,  might  have  happened  else- 
where. True.  But  it  is  also  true  that  when  the  prac- 
tice of  bad  building  gets  a  start  in  a  particular  city  it 
easily  becomes  a  habit.  The  habit  appears  to  have 
taken  hold  in  Pittsburgh.  It  may  be  general,  or  it  may 
be  confined  to  the  moving  picture  "industry."  If  the 
latter  proves  to  be  the  case  it  may  be  practicable  to 
reduce  the  danger  by  requiring  that  every  moving  pic- 
ture theater  owner  furnish  heavy  bonds  against  acci- 
dent. There  is  no  reason  why  moving  picture  theaters 
should  continue  to  be  less  safe  than  other  public 
buildings. 

An  Asphalt-Paving  Experiment 

CHANGES  in  asphalt-paving  specifications  have  for 
a  long  time  concerned  themselves  chiefly  with  the 
control  of  the  mixture  to  reduce  shoving  and  to  carry 
the  loads  of  modern  motor  trucks.  In  the  light  of  this 
fact  the  new  pavement  being  built  in  Philadelphia,  as 
described  elsewhere  in  this  issue,  is  of  radical  design. 
The  departures  from  previous  practice  are  essentially 
structural.     First,  the  bond  between  .surface  and  base 


is  made  definitely  rough  and  more  pronouncedly  rough 
than  any  raking  or  corrugating  of  the  concrete,  as  in 
ordinary  practice,  is  able  to  make  it.  Second,  the 
surface  has  been  made  mechanically  rigid  by  thicken- 
ing the  binder  and  using  large  .size  stone  up  to 
dimensions  equaling  the  full  depth  of  the  binder.  The 
coarse  stone,  it  is  thought,  will  interlock  and  make  the 
binder  course,  considered  as  a  column,  more  rigid 
against  lateral  forces,  while  the  roughened  base  will 
prevent  sliding  on  the  bonding  plane.  It  may  be 
anticipated  that  both  the  necessity  and  the  special  effi- 
ciency of  these  structural  precautions  against  shoving 
will  be  questioned.  Several  seasons  of  service  will  be 
required  to  di.sclose  positive  evidence.  At  the  least 
estimate,  however,  the  experiment  is  in  the  line  of 
constructive  thinking  and  offers  enough  possibilities  to 
make  careful   observation    of   decided    interest. 

Zoning  Progress 

THE  rapid  progress  of  city  zoning  is  not  fully  shown 
by  the  mere  statement  that  in  the  past  six  years 
eighty  cities  have  adopted  the  system.  There  must  be 
taken  into  account  the  fact  that  at  the  outset  the  aver- 
age city  father  did  not  even  know  what  zoning  was, 
much  less  understand  its  value.  Then,  too,  in  many  if 
not  most  states  legislation  was  necessary,  and  in  prac- 
tically all  highly  desirable,  before  their  cities  could 
legally  adopt  zoning;  while  in  others  constitutional 
amendments  seemed  imperative.  The  list  compiled  by 
Miss  Voorhees,  of  the  United  States  Department  of 
Commerce,  shows  that  at  least  seventy-eight  cities,  in 
sixteen  states  and  the  District  of  Columbia,  have 
adopted  zoning.  That  there  is  considerable  lag  in  the 
use  of  the  zoning  powers  thus  far  grant*  d  appears  from 
the  fact  that  although  twenty-five  states  have  author- 
ized some  degree  of  zoning,  the  power  has  been  exer- 
cised as  yet  in  but  sixteen,  and  in  some  of  these  by  only 
one  or  a  very  few  cities.  This  is  due  Dartly  to  the 
newness  of  the  enabling  legislation,  and  partly  to  the 
restriction  of  zoning  powers  in  a  third  of  the  twenty- 
five  states  to  one  or  a  few  cities.  In  three  states  where 
the  grant  is  of  general  application,  forty-six  cities,  or 
more  than  half  in  the  whole  list,  have  adopted  zoning: 
New  Jersey,  twenty-two ;  California,  thirteen ;  New 
York,  eleven.  The  zoning  activity  of  the  present  year 
has  been  even  more  notable  than  appeals  from  the 
cases  thus  far  listed,  because:  (1)  There  remain  sev- 
eral months  for  action  in  1922;  (2)  probably  not  all 
adoptions  this  year  have  yet  been  reported;  (3')  there 
is  much  zoning  work  in  progress  that  will  not  be 
consummated  until  1923.  Further  impetus  doubtless' 
will  be  given  to  zoning  by  new  enabling  acts  to  be' 
passed  next  year,  when  most  of  the  state  legislatures" 
will  be  in  session.  Material  aid  to  such  legislation  has^ 
been  provided  by  the  Department  of  Commerce,  which- 
has  drafted  a  model  zoning  act.  The  same  government 
agency  has  also  made  available  to  all  concerned  a  Zon- 
ing Primer. 
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The  Lima  Sewage  Deadlock 

A  FEATURE  of  the  Am.  Soc.  M.  I.  program  at 
Cleveland  next  week  is  a  review  of  the  present  sta- 
tus of  sewage  treatment  by  George  W.  Fuller,  which 
has  been  included  in  the  advance  copies  of  papers  cir- 
culated by  the  society  to  promote  discussion  at  the 
convention.  It  would  be  out  of  place  to  discuss  Mr. 
Fuller's  paper  here,  but  the  object  of  printing  papers 
in  advance  may  properly  be  promoted  by  calling  atten- 
tion to  a  somewhat  extended  statement  by  Mr.  Fuller  of 
what  has  been  at  least  a  temporary  deadlock  on  the 
sewage-works  of  Lima,  Ohio,  where  Mr.  Fuller's  plans 
for  fine  screens  and  sprinkling  filters,  after  having  been 
approved  by  the  Ohio  State  Department  of  Health,  and 
sent  out  to  bidders  were  withdrawn  by  the  city  authori- 
ties in  order  to  give  a  chance  for  the  reception  of 
alternate  bids  for  the  Landreth  direct-oxidation  process. 
That  was  late  in  March  of  this  year.  The  proposed 
alternative  bids  were  never  invited,  but  plans  for  the 
Landreth  process  were  submitted  to  the  State  Depart- 
ment of  Health  for  approval.  The  department  requested 
information  as  to  the  Landreth  process  and  its  efficiency 
and  the  Lima  authorities  engaged  Col.  George  A.  John- 
son to  supply  it.  His  report  was  favorable  to  the  proc- 
ess but  at  last  accounts  the  department  had  not  ren- 
dered its  decision  on  the  Lima  application.  Mr.  Fuller's 
review  of  this  situation,  combined  with  a  paper  by  the 
city  engineer  of  Allentown,  Pa.,  on  the  operation  of  the 
Landreth  plant  in  that  city,  gives  promise  of  lively 
discussion  at  the  Cleveland  convention. 

New  Work  for  City  Engineers 

MUNICIPAL  engineering  is  commonly  understood 
to  include  certain  defiiiite  kinds  jf  'vork  in  which 
there  has  been  little  change  for  a  generation  or  more. 
The  city  engineer,  up  to  the  present,  has  had  to  deal 
with  four  main  specialties:  paving,  water  supply,  sewer- 
age and  refuse  disposal.  It  is  possible  that  develop- 
ments of  the  twentieth  century  may  enlarge  the  scope 
of  his  duties.  Ample  evidence  is  on  hand  to  indicate 
that  the  growth  of  motor  traffic  has  given  rise  to  new 
problems  demanding  a  very  large  share  of  his  atten- 
tion. But  what  of  traffic  by  air  routes?  It  is  not  a 
rash  prediction  to  say  that  before  many  years  have 
passed  evei-y  city  or  town  of  any  importance  will  have 
to  have  its  airplane  landing  and  take-off  fields.  The 
article  on  this  subject  by  Archibald  Black  (see  p.  504) 
is  apropos.  In  a  few  cities  engineers  have  been  called 
upon  to  design  and  lay  out  an  airplane  field,  but  for 
the  most  part  this  is  a  branch  of  engineering  which, 
on  account  of  the  comparative  newness  of  air  travel,  has 
received  little  attention.  At  almost  any  time  a  city 
engineer  may  be  called  upon  for  advice  'is  to  the  proper 
type  of  runways  for  airplane  landings,  suitable  schemes 
of  field  marking,  arrangement  of  buildings,  the  most 
desirable  size  and  shape  of  plots,  and  similar  queries 
for  which  it  is  difficult  to  find  answers  in  technical 
literature  now  available.  The  municipal  engineer  who 
would  be  up-to-date  needs  to  know  something  about 
airplane  landing  fields.  Mr.  Black's  article  has  some 
interesting  information  for  him  on  this  subject. 

Sweeping-Machine  Performance 

RECORDS    of   performance    of   street-sweeping    ma- 
.  chines,   particularly  when  comparisons  are  drawn 
between  different  types  or  makes  of  sweepers,  must  be 


carefully  analyzed  before  general  conclusions  are 
asserted.  On  a  street  having  a  smooth  pavement  and  a 
high  crown,  with  a  greatly  predominating  fast  automo- 
bile traffic,  the  sweeping  conditions  are  quite  different 
from  those  on  streets  having  the  opposite  characteris- 
tics. The  volume  of  dirt  moved  may  not  differ  greatly 
but  its  distribution  is  entirely  dissimilar.  On  smooth 
pavements  with  high  crowns  the  fast  traveling  cars 
sweep  the  dry  dirt  toward  the  gutters.  Commonly  in 
such  a  street  the  sweeping  machines  do  not  need  to 
touch  the  middle  of  the  roadway  and  a  trip  up  one  side 
and  down  the  other  cleans  the  pavement.  Always  in 
computing  yardage,  however,  the  full  width  of  the 
street  must  be  counted.  When  the  whole  street  is  cov- 
ered the  yardage  is  no  greater,  on  the  records,  than 
when  only  the  sides  are  covered,  but  the  machines  are 
required  to  make  from  50  to  100  per  cent  more  mileage. 
A  comparison  on  a  yardage  basis  favors  the  machine 
which  makes  the  smaller  mileage  although  it  may  not 
be  a  whit  more  effective  or  more  efficiently  operated 
than  the  other.  When  the  sweepers  are  employed  inter- 
changeably, sometimes  in  one  territory  and  sometimes 
in  another,  the  average  performances  indicate  com- 
parative efficiency  quite  fairly  but  the  fact  may  be 
altogether  different  where  there  is  a  territorial  assign- 
ment of  machines.  These  facts  account  for  a  great 
many  of  the  apparent  discrepancies  in  sweeper  per- 
formance records  from  different  cities  or  from  different 
street  cleaning  districts  of  the  same  city. 


Too  Many  Asphalt  Grades 

ARE  highway  engineers  insisting  upon  too  great 
,  refinement  in  their  specifications  for  asphalt  for 
road  work?  A  review  of  the  requirements  of  a  number 
of  state  highway  departments  indicate  wide  variations 
in  the  most  important  test  for  asphalt  quality,  namely, 
penetration.  It  is  true  that  for  certain  special  condi- 
tions of  traffic  or  climate  special  grades  of  asphalt  may 
be  necessary,  but  according  to  the  views  of  asphalt 
producing  interests,  as  expressed  in  the  section.  "From 
the  Manufacturer's  Point  of  View,"  of  this  issue,  there 
is  opportunity  for  constructive  work  in  eliminating  the 
number  of  asphalt  varieties  called  for  without  lowering 
the  quality  of  any  of  the  types  of  construction  in  which 
asphalt  is  used. 

It  is  maintained  that,  for  all  practical  purposes,  an 
upper  limit  of  seven  grades  of  material  is  ample,  as 
against  thirty  or  more  which  are  now  demanded  in  the 
specifications  which  highway  engineers  have  issued  in 
the  various  states.  The  plea  for  fewer  grades  of  as- 
phalt comes  from  the  producer.  Have  highway  engi- 
neers anything  to  say  in  defense  of  their  position? 
EngineeHng  News-Record  will  welcome  discussion  on 
this  important  subject. 

There  is  no  doubt  that  on  account  of  the  highly  tech- 
nical character  of  the  chemistry  of  asphalt,  many  engi- 
neers have  adopted  specifications  more  or  less  blindly 
merely  because  they  have  been  used  by  someone  else. 
Still  others,  with  adequate  laboratory  equipment  and 
chemical  personnel,  lean  the  other  way  by  putting  into 
their  specifications  a  great  amount  of  individualism. 
Apparently  few  of  them  have  given  much  thought  to 
the  troubles  which  demands  for  so  many  varieties  of 
asphalt  pile  upon  the  shoulders  of  the  producer. 

The  matter  of  reduction  in  varieties  in  construction 
materials  is  now  new.    Only  this  year  the  paving  brick 
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industry  took  decisive  action  in  reducing  the  varieties 
of  paving  brick  from  6()  to  11.  Cement  specifications 
have  long  since  been  standardized,  and  we  do  not  find 
every  engineer  with  a  concrete  dam  or  a  factory  to 
build  putting  into  his  specifications  various  and  sundry 
special  tests  for  cement.  What  has  happened  in  the  case 
of  brick  and  cement  indicates  that  some  benefits  may  be 
derived  from  an  impartial  inquiry  into  present  prac- 
tices of  specifying  asphalt.  There  is  no  doubt  that 
under  the  present  system  there  is  a  great  economic  loss. 
With  fewer  and  more  uniform  requirements — but  with 
enough  to  insure  a  sound  quality  of  material — the  pro- 
ducer's problem  would  be  vastly  simplified  and  lower 
production  costs  made  possible. 


limit  is  pretty  definitely  nu.rked  where  professional 
opinion  is  asked.  Queries  as  to  facts,  when  properly 
validated  and  within  reasonable  bounds,  should  be 
answered  as  a  matter  of  professional  courtesy  but 
attempts  to  obtain  consulting  advice  by  the  circular 
method  should  be  refused  and  denounced. 


Consulting  Advice  by  Questionnaire 

EVERY  city  engineer,  waier-works  superintendent  or 
other  technical  official  knows  what  a  nuisance  the 
average  questionnaire  has  come  to  be.  Often  it  is 
addressed  to  the  mayor  or  other  ranking  official  who 
passes  it  down  the  line  little  knowing  the  enormous 
amount  of  work  it  may  entail.  His  word  is  law,  and 
valuable  time  must  be  spent  to  satisfy  the  question- 
naire fiend  who  more  often  than  not  asks  for  a  lot  of 
information,  opinions  and  advice  that  would  require 
several  weeks  of  investigation  by  a  consulting  engineer. 

A  most  flagrant  case  of  this  kind  is  the  present 
attempt  by  some  one  who  signs  himself  "F.  Whitney" 
to  get  five  or  ten  thousand  dollars  worth  of  advice  on 
a  water  supply  in  Lake  County,  Illinois,  presumably 
for  Waukegan,  by  means  of  a  set  of  questions  sent  to 
other  Great  Lakes  communities.  The  survey,  as  he 
calls  his  questionnaire,  contains  more  than  2.50  blank 
spaces  to  be  filled  out  under  sixteen  heads.  Every  con- 
ceivable sort  of  question  relating  to  a  water  supply 
from  intake  cost  to  chlorine  application,  from  water 
rates  to  pumpage,  from  types  of  meters  to  pipe  sizes,  is 
asked  on  three  single-spaced  mimeographed  sheets  of 
foolscap  size.  The  letter  accompanying  the  request  for 
information  is  naive,  to  say  the  least.  The  last  par- 
agraph is  a  masterpiece  of  professional  impudence  or 
gross  ignorance  of  the  value  of  professional  advice. 
It  follows: 

"In  addition  to  the  points  raised  by  the  survey  ques- 
tions and  data,  it  would  be  a  pleasure  to  get  your  mature 
practical  views  on  what  you  deem  ideal  for  Great  Lakes 
communities  and  also  what  your  experience  ha.;  rubbed 
into  you  in  regard  to  your  pumps,  boilers,  sffeel  vg. 
cast-iron  pipe  in  Great  Lakes'  soils  and  waters,  and 
especially  on  the  relative  merits  of  filtration  and  non- 
filtration  by  going  to  sufficient  distances  and  depths  to 
get  reasonably  safe  water  ]n  its  raw  condition.  Have 
you  any  views  on  tunnel  intakes  and  submerged  cribs, 
anchor  ice,  etc.?     What  is  your  view  on  tunnels?" 

At  least  one  city  official  received  special  attention  in 
a  typewritten  request  for  additional  information  on 
tunnels  involving  some  seventy  items.  "Practical 
views"  on  filtration  versus  long  tunnels  with  chemical 
treatment  were  requested  as  well  as  preferences  for 
brick  or  concrete  as  a  tunnel  lining  and  why. 

The  questionnaire,  a  legitimate  means  of  collecting 
information,  is  in  a  fair  way  of  being  discredited  by 
abuse.  Since  the  war  its  use  has  been  multiplied 
beyond  reason  so  that  every  one  is  now  looked  on 
with  suspicion.  There  is  a  limit  to  the  obligation  to 
answer  such  inquiries  and  in  the  engineering  field  that 


Detail  Design 

So  MUCH  is  said  and  written  about  the  engineering 
of  large-scale  operations,  and  about  what  some  peo- 
ple are  pleased  to  call  the  broader  aspects  of  professional 
activity,  that  the  part  played  by  detail  design  is  often 
in  serious  danger  of  being  forgotten.  We  say  "danger" 
advisedly,  for  upon  details  the  larger  part  of  the  modern 
engineering  art  is  built  up.  But  the  field  of  details 
receives  only  slight  recognition  in  society  programs  and 
in  technical  literature  generally.  This,  we  submit,  is 
unfortunate,  and  ultimately  to  the  disadvantage  of  the 
whole  profession. 

A  fairly  extended  experience  in  dealing  with  technical 
literature  leads  to  the  conviction  that  much  of  this  con- 
dition is  due  to  the  men  who  are  engaged  in  detail  de- 
signing— to  their  retiring  disposition,  perhaps,  or  to 
their  feeling  that  the  problems  which  they  work  upon 
do  not  interest  the  majority  of  their  professional  breth- 
ren. The  latter  feeling  is  certainly  unwarranted.  Let 
an  enginer  come  before  the  public  with  a  worth-while 
study  of  almost  any  detail  in  the  whole  field  of  engineer- 
ing, and  he  is  met  in  nearly  every  instance  by  a  most 
active  and  interested  spirit  on  the  part  of  his  hearers. 
If  details  are  neglected  in  professional  discussions,  it 
would  appear  to  be  chargeable  more  to  the  retiring  dis- 
position of  detail  designers  than  to  any  extraneous  cause. 

Curiously  enough,  the  inadequate  representation  of 
detail  problems  in  our  discussions  has  its  most  imme- 
diate reaction  on  the  work  of  the  detail  designers  them- 
selves. Excellence  in  detailing,  as  most  engineers  will 
recognize,  is  not  entirely  within  the  control  of  the  in- 
dividual designer,  but  is  much  interwoven  with  current 
custom  in  the  particular  branch  of  the  art  concerned. 
When  good  practice  develops  in  a  particular  field  it  is 
not  always,  or  perhaps  not  often,  the  product  of  in- 
creased knowledge  or  designing  skill,  but  is  due  rather 
to  increased  popularity  of  good  construction — which 
means  good  detail  construction.  The  consuming  fields 
which  includes  many  engineers,  comes  to  demand  good 
detail  construction  when  a  particular  branch  of  the  art  is 
in  a  well  developed  stage,  while  in  an  earlier  period  it  is 
apt  to  be  impossible  to  secure  acceptance  for  soundly 
designed  details,  because  of  competition  based  on  the 
prevailing  standards  of  practice.  A  constant  educa- 
tional process  is  needed  to  bring  thorough  detailing  to 
the  front  and  to  keep  it  there.  If  the  detail  designer 
would  have  his  product,  namely  good  details,  receive 
proper  valuation,  he  must  bring  his  work  into  profes- 
sional discussions  and  take  the  lead  in  developing  the 
demand  for  excellence. 

In  this  effort,  the  editors  of  Enf/ineerinc/  New/s-Recnrd 
are  at  all  times  glad  to  help.  More  discussion  of  design 
details  is  published  in  the  pages  of  this  journal,  perhaps, 
than  in  any  othei'  place  of  discussion  of  engineers,  yet 
it  represents  only  a  small  part  of  the  vast  field  of  de- 
sign and  construction  details  involved  in  the  civil  engi- 
geer's  work.  The  problem  of  bringing  about  a  fuller 
representation  of  detail  design  in  our  current  technical 
literature  is  one  that  concerns  the  whole  profession. 
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How  to  Lay  Out  and  Build  an  Airplane  Landing  Field 

Notes  on  Shape  and  Size  of  Plot,  Runway  Details,  Type  and  Arrangement  of  Buildings, 
Drainage  of  Field,  Best  Kind  of  Grass  and  Proper  Marking  to  Aid  Pilots 


By  Archibald  Black 

Consulting  Aeronautical  Engineer,  Garden   City.  N.  T. 


WITH  various  municipalities  throughout  the  coun- 
try considering  the  establishment  of  airplane 
landing  fields,  the  arrangement  of  them  becomes  a  prob- 
lem which  the  city  engineer  is  likely  to  be  called  upon 
to  solve.  Owing  to  the  newness  of  the  airplane  in- 
dustr>'  little  attention  has  been  given  to  the  systematic 
arrangement  of  such  fields.  While  the  Air  Service  has 
some  very  fully  equipped  fields,  these  were  constructed 
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TYPES   OF   LANDING    FIELDS    WITH 
2,800-FT.   RUNW.\YS 


Light  lines  indicate  2,S00-ft.   runways  and  most  used  con- 
nections. 

under  pressure  of  war  conditions  and  at  a  time  when 
the  requirements  of  such  fields  were  not  fully  under- 
stood. In  addition  to  this,  the  army  equipment  is 
considerably  more  elaborate  than  is  likely  to  become 
necessary  at  municipal  fields  for  some  time.  Conse- 
quently, the  city  engineer  charged  with  arranging  a 
municipal  field  who  attempts  to  copy  the  features  of 
some  army  field,  is  likely  to  make  as  many  errors  as 
he  avoids. 

Shape  and  Size  of  Plot — In  general,  a  square  plot  is 
the  most  suitable  shape  for  a  landing  site,  because  it 
permits  airplanes  to  take  off  or  land  in  any  direction. 
As  the  airplane  mu.st  always  take  off  and  land  headed 
into  the  wind,  the  importance  of  wind  direction,  and  its 
effect  upon  the  field  layout,  will  be  immediately  appre- 
ciated. Where  the  direction  of  prevailing  winds, 
throughout  the  year,  is  subjected  to  considerable  varia- 
tion, the  square  field  is  essential.  In  cases  where  less 
variation  of  wind  direction  is  recorded,  the  plot  may  be 
narrowed  until  it  becomes  a  comparatively  narrow 
rectangle  where  little  variation  is  shown.  Before  the 
property  is  purchased,  Weather  Bureau  records  should 
be  consulted  and  this  information  obtained.  It  is  one 
of  the  most  important  points  for  consideration  in  the 
arrangement  of  the  field.  In  comparing  the  direction 
of  the  winds,  their  importance  may  be  assumed  to  vary 
with  the  square  of  their  velocity  and  directly  as  their 


frequency.  Rough  sketches  of  possible  arrangements 
can  then  be  made  and  the  purchase  of  the  plot  nego- 
tiated intelligently. 

The  size  of  the  plot  will  depend  upon  the  useful  length 
of  the  runways  which  can  be  provided.  For  the  general 
run  of  airplanes  and  for  low  altitudes,  say  below  1,000 
ft.,  a  clear  runway  length  of  2,500  to  3,000  ft.  should  be 
provided.  This  should  be  liberally  increased  for  higher 
altitudes  but  the  requirements  regarding  length  of  run- 
ways at  altitudes  are  so  dependent  upon  the  types  of 
machines  that  no  general  rules  can  be  laid  down. 
Thus,  if  the  field  is  to  be  square,  a  2,000  x  2,000-ft.  plot 
will  be  required.  If  conditions  permit,  this  size  should 
be  slightly  increased.  It  is  very  undesirable  to  use  a 
smaller  plot,  although  it  is  possible  to  use  one  of  about 
1,800  X  1,800  ft.  with  slightly  increased  risk  of  accident. 
If  the  plot  is  to  be  L-shaped,  the  legs  of  the  L  should 
not  be  less  than  about  1,000  ft.  wide,  in  addition  to  pro- 
viding runway  length.  Where  the  field  is  surrounded 
by,  or  runways  obstructed  by,  tall  buildings,  power  lines, 
etc.,  the  size  must  be  increased.  A  good  general  rule 
is  to  assume  that  such  obstructions  render  useless  the 
adjacent  part  of  the  field,  or  territory  around  it,  for  a 
distance  of  8  to  10  times  their  height.  Fig.  1  shows  a 
variety  of  different  shapes  of  fields  drawn  to  the  same 
scale  and  each  providing  2,800-ft.  runways. 

General  Arrangement — In  the  general  arrangement 
of  any  landing  field  provision  should  be  made  for 
hangars,  shops,  garages,  field  office,  gasoline  and  oil 
storage,  runways,  roads,  field  marking,  water,  telephone, 
electric-power  lines  and,  where  necessary,  field  drainage. 
While  many  of  these  facilities  will  not  be  provided  for 
some  time,  it  is  good  policy  to  consider  them  all  from 
the  start.  The  plans  should  be  prepared  showing 
future  as  well  as  inmiediate  installations.  Only  in  this 
way  can  the  field  be  expected  to  provide  a  logical  ar- 
rangement when  fully  developed.  The  additional  cost 
of  this  forethought  and  consideration  is  negligible, 
while  neglect  might  prove  expensive  later.  Fig.  2  shows 
what  may  be  regarded  as  an  ideal  field  layout  using  the 
square  plot.  This  arrangement  cannot  be  copied  for 
any  location;  it  must  be  adapted  to  the  local  conditions. 
Great  consideration  should  be  given  to  future  expan- 
sion. The  field,  if  laid  out  as  indicated  in  Fig.  2, 
is  so  elastic  in  arrangement  as  to  be  capable  of  ex- 
pansion to  the  limit  of  its  capacity  without  moving  any 
of  the  original  buildings  or  equipment. 

Buildings  should  be  liberally  spaced  in  order  to  reduce 
the  fire  hazard,  which  is  usually  serious  at  these  fields. 
So  much  ground  is  necessary  for  runway  purposes  that 
there  is  nothing  to  be  gained  by  crowding  the  buildings 
close  together.  All  buildings  should  be  on  the  side 
nearest  to  the  road  so  that  it  is  not  necessary  for 
automobiles  or  persons  to  cross  the  field  to  reach  any 
of  them.  The  arrangement  shown  provides  for  the  field 
office  and  the  miscellaneous  buildings  in  the  center  of 
one  side,  with  the  hangars  on  each  side,  roadways  and 
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railroad  spur  behind.  This  is  probably  the  most  con- 
venient all-round  arrangement  but  it  may  have  to  be 
modified  to  suit  local  conditions.  No  matter  what 
arrangement  may  be  used,  great  care  should  be  taken 
to  keep  all  structures,  roads,  etc.,  away  from  the  ends 
of  the  runways. 

Buildings — The  hangars  should  be  arranged,  prefer- 
ably facing  the  field,  so  that  airplanes  may  be  con- 
veniently taken  in  or  out.  Where  other  considerations 
permit,  these  buildings  should  face  south  as  this  pro- 
tects them  somewhat  from  the  cold  north  winds  and 
makes  conditions  less  uncomfortable  for  the  mechanics 
in  winter.  In  the  case  of  the  floors  being  of  cinders, 
it  also  allows  the  sun  to  shine  inside  and  keep  this 
floor  dry  when  the  large  door  is  open.  The  hangar 
layout  should  be  sufficiently  elastic  to  permit  erection 
of  several  types  of  buildings  without   destroying  the 
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FIG.   2.      IDEAL  SQUARE  FIELD   FOR  AIRPLANE  LANDINGS 

general  arrangement.  While  the  field  may  be  provided 
with  buildings  of  a  certain  size  at  the  start,  those  added 
later  may  be  very  different  in  size  and  shape.  If  some 
effort  is  made  to  anticipate  the  possible  variations  in 
future  buildings,  much  trouble  may  be  avoided  and  the 
space  utilized  to  better  advantage  as  the  side  of  the 
field  becomes  crowded  with  structures. 

A  study  of  all  of  the  existing  types  and  sizes  of 
hangars  on  the  American  market  showed  that  a  200  x 
200-ft.  plot  appeared  to  accommodate  itself  better  to 
the  various  arrangements  than  a  smaller  size.  This 
plot  also  has  the  advantage  of  permitting  the  erection 
of  an  ultimate  building  of  200  x  200  ft.  outside,  should 
conditions  ever  warrant.  As  the  largest  airplane  built 
to  date  has  a  span  of  only  about  131  ft.  this  size  of 
building  should  provide  sufficiently  for  future  machines. 
Fig.  3  shows  some  of  the  sizes  and  types  of  hangars 
which  can  be  accommodated  on  the  proposed  "standard 
plot" ;  where  space  permits,  its  use  is  recommended. 
This  same  size  of  plot  may  be  used  for  all  of  the  other 
miscellaneous  buildings  as  well  as  for  hangars,  unless 
local  conditions  necessitate  otherwise.  No  rule  can  be 
formulated  for  the  relation  between  hangar,  garage  and 
shop  floor  space  as  this  will  vary  for  each  project. 
In  most  civil  fields  part  of  the  hangars  will  probably 
be  used  for  shop  purposes  at  the  start.  The  gasoline 
and  oil  house  should  be  located  well  away  from  other 
buildings  but  convenient  to  both  field  and  road  so  that 
either  airplanes  or  automobiles  may  make  use  of  its 


facilities.  The  field  ofliice  building  should  be  so  placed 
that  the  field  manager,  pilots,  or  others  who  may  have 
business  there,  can  view  the  field,  gasoline  station,  wind 
indicator,  etc.,  from  its  windows.  Such  location  will 
save  considerable  running  around  by  these  men  when 
the  field  is  in  use. 

Runivays — In  all  cases  the  runways  should  be  ar- 
ranged with  regard  to  both  the  direction  of  the  higher 
prevailing  winds  and  to  the  freedom  from  obstructions, 
either  inside  or  outside  of  the  field,  at  their  ends.  They 
should  be  as  long  as  the  size  and  shape  of  the  field 
will  permit,  but  arranged  so  that  the  pilot  can  take  off 
directly  into  the  wind  as  nearly  as  possible  all  of  the 
time.  They  should  also  be  arranged  with  some  regard 
to  the  possfbility  of  allowing  space  for  a  turn  back 
into  the  field  to  effect  a  landing  in  case  of  engine  failure 
while  taking  off.  It  will  probably  be  found  that  the 
arrangement  of  two  crossed  runways  comes  nearest  to 
providing  this  in  most  cases.  Except  where  the  soil 
drains  very  well,  the  part  of  each  runway  likely  to  be 
most  used  should  be  surfaced  with  cinders,  slag  or  stone 
about  75  ft.  wide  for  a  distance  of  about  1,000  ft.  The 
part  of  the  runways  likely  to  be  most  used  will  be  that 
part  on  the  end  toumrds  which  the  higher  prevailing 
winds  blow,  excepting  possibly  100  ft.  at  the  extreme 
end.  If  funds  limit  the  work,  it  might  be  well  to  con- 
sider that  the  surfacing  of  a  strip  less  than  50  ft.  wide 
and  750  ft.  long  is  of  very  doubtful  value.  A  track 
from  the  hangars  to  the  surfaced  part  of  the  runways 
should  also  be  surfaced.  The  width  of  this  portion  will 
vary  according  to  conditions,  but  it  would  be  well  to 
provide  a  strip  at  least  25  ft.  wide  and  located  so  that 
an  airplane  100  to  150  ft.  wide  can  be  rolled  along  it 
without  touching  the  buildings. 

In  the  early  days  of  aviation  airplanes  took  off  from 
and  landed  upon  any  convenient  part  of  the  field,  using 
the  grass-covered  surface  as  a  runway.  Grass  never 
was  entirely  satisfactory  for  this  purpose.  It  held 
the  soil  together  only  when  the  traffic  was  infrequent 
and  even  then  the  ground  softened  up  at  certain  periods 
of  the  year.  As  the  business  develops,  the  use  of  pre- 
pared runways  is  becoming  accepted  as  necessary.  Such 
runways  must  be  constructed  to  carry  the  load  of  the 
airplane  during  its  run  over  the  surface  before  taking 
off  and  after  landing.  They  must  also  resist  damage 
to  their  surface  when  landings  are  effected  thereon,  this 
being  probably  the  severest  requirement.  Table  I  gives 
some  sizes  of  airplane  tires  with  the  loads  which  they 
may  be  normally  expected  to  carry  and  impose  upon  the 
runway  surface  when  at  rest  or  moving  slowly.  The 
tendency  in  commercial  and  other  machines  today  is 
towards  lighter  loadings  of  the  tires.  With  good  run- 
ways, this  may  revert  back  to  the  full  loads  of  the  table. 


TABLE   I- 


-SOME  AIRPLANE  TIRE   SIZES  VS^ITH 
THEIR  NORMAL  LOADS 


Size  of  tire,  in. 
26x3 
26x4 
26  X  5 
32x6 
36x8 
44x10 


Normal  load,  lb. 

325 

750 
1.000 
1.650 
3,100 
6,000 


The  actual  load  at  the  moment  of  landing  depends 
so  much  upon  the  machine  and  the  pilot  that  it  is 
impossible  to  give  it  any  definite  value.  It  may  be  less 
than  the  figures  above,  but  is  more  likely  to  be  greater. 
Landing  gear  stress  calculations  are  usually  based  upon 
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an  arbitrary  weight  of  4  to  6  times  the  weight  of  the 
airplane.  It  is  very  improbable,  however,  that  loads 
even  approaching  this  will  be  imposed  upon  the  runway 
surface. 

The  types  of  surface  most  suitable  for  roads  are  not 
generally  suitable  for  runways.  The  runway  surface 
must  not  be  so  soft  that  the  wheels  sink  into  it  or  the 
take-off  run  will  be  seriously  affected.  On  the  other 
hand,  It  must  not  be  too  smooth  and  hard  or  the 
machines  landing  upon  it  will  roll  an  excessive  distance 
after  landing.  It  has  been  found  in  practice  that  a 
good  compromise  surface  can  be  obtained  with  cinders 
or  slag,  roiled  just  enough  to  remove  the  excessive 
looseness  without  solidly  compacting  the  surface.  Such 
a  surface  neither  retards  rolling  too  much  nor  too  little, 
drains  itself  well  and  holds  up  under  usage.  As  con- 
ci-ete  has  sometimes  been  proposed,  and  even  used,  for 
runways,  it  might  be  well  to  mention  here  that  it  is 
not  suitable  for  this  purpose  unless  separate   runways 
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are  provided  for  taking-off  and  landing.  It  provides 
an  excellent  surface  for  taking-off  from,  but  is  entirely 
unsuited  to  landing  on  because  of  its  smoothness.  The 
cost  of  concrete  construction  also  is  so  high  as  to  make 
it  prohibitive  on  most  projects. 

The  runways  should  be  crowned  as  little  as  possible. 
If  they  are  to  be  drained  to  each  side  it  is  suggested 
that  the  crown  be  about  {  in.  to  the  foot  of  width. 
If  drained  by  percolation,  either  with  or  without  arti- 
ficial drains,  it  may  be  possible  to  slightly  decrease  even 
this  figure.  It  is  very  important  that  no  open  ditches 
be  located  in  the  vicinitij  of  the  runwaijii.  If  ditches  are 
necessary  for  drainage  of  runways,  they  should  be 
filled  to  the  level  of  the  field  with  broken  stone,  gravel, 
or  other  available  material.  Very  large  stones  should 
be  used  in  filling  the  bottom  of  the  ditches  and  the 
size  should  be  gradually  decreased  to  small  sizes  at  the 
top.  This  will  prevent  the  ditch  from  filling  up  with 
silt  during  rains.  The  sides  of  the  runways  must  be 
free  from  shoulders  or  ridges,  not  even  shallow  gutters 
V)eing  permissible  in  connection  with  the  drainage  sys- 
tem. The  preferable  method  of  draining  the  runways 
is  by  percolation.  Where  the  soil  is  poious  (gravel, 
sand,  etc.)  this  can  be  obtained  by  merely  using  a 
porous  runway  construction.  Where  the  soil  is  not 
sufficiently  porous  to  take  care  of  drainage  naturally,  a 
system  of  drainage  ditches,  filled  with  broken  stone  or 
gravel,  should  be  con.structed  below  a  porous  runway 
and  arranged  to  carry  away  precipitation. 

If  the  extreme  ends  of  the  runways  are  graded  to  an 
appreciable  rise,  this  will  tend  to  decrease  the  danger 


of  collision  with  the  fence  or  running  over  the  property 
line  when  an  airplane  takes  off  and  is  immediately 
forced  to  land  through  engine  or  other  trouble.  A  rise 
in  grade  of  this  kind  should  not  end  precipitately,  but 
should  drop  gradually  to  the  fence  line.  Another  method 
of  decreasing  danger  of  overrunning  is  to  raise  a  dense 
growth  of  tall  grass  on  the  ends  of  the  runway.  Either 
of  these  methods  or,  what  is  probably  still  better,  a 
combination  of  both,  might  be  used  to  retard  the  prog- 
ress of  any  airplane  approaching  the  fence  too  closely. 
It  is  probable  that  the  adoption  of  reversible  propellers, 
in  the  near  future,  may  render  such  precautions  less 
necessary  but  it  is  always  well  to  have  them. 

Grass — The  infield  itself  should  be  well  drained  and, 
where  natural  drainage  cannot  be  relied  upon  through- 
out the  year,  an  artificial  drainage  system  should  be 
provided.  On  all  parts  of  the  field  surface  not  covered 
by  buildings,  roads  or  runways  a  growth  of  tough, 
all-year  grass  should  be  raised  to  bind  the  surface. 
The  type  of  grass  required  will  vary  according  to  the 
soil  and  it  would  be  well  to  consult  some  reliable  seeds- 
men familiar  with  its  characteristics.  Peter  Hender- 
son &  Co.,  of  New  York,  were  consulted  regarding  the 
conditions  to  be  met  and  made  the  following  recom- 
mendations : 

1  '.se  about  even  proportions  of  ; 

Canada  Blue  Grass  •Hard  fescue 

Fant-y  Kentucky  Blue  prass  *Sheeps  "fescue 

Fancy  red  top  "  Red  fescue 

iJeadow  fe.scue  I'acey's  perennial  ryegrass 

"For  .•*oil  liaving  mor.-  tlian  llie  usual  proportion  of  sand  increase 

tlie  amounts  of  these. 

As  a  strong,  thick  turf  is  desirable  on  flying  fields,  the 
grass  seed  .should  be  sown  at  the  rate  of  from  150  to  200 
lb.  per  acre  according  to  the  fertility  of  the  soil. 

Roadivays  and  Railroad  Tracks. — Roadways  should  be 
provided  to  connect  each  of  the  field  buildings  with  the 
entrance  and  with  each  other.  The  arrangement  should 
be  as  comprehensive  as  funds  will  permit  so  that  drivers 
will  use  these  roadways  in  preference  to  driving  over 
the  sod.  It  is  advisable  to  regard  most  of  the  roads 
as  double  track  and  to  surface  them  over  a  width  of 
16  ft.  Where  there  is  little  possibility  of  vehicles  pass- 
ing each  other,  they  could  be  constructed  as  single 
track,  8  ft.  wide.  As  these  roads  may  be  expected  to  be 
neglected  to  quite  some  extent,  they  should  be  well 
drained  and  crowned.  If  a  railroad  spur  is  to  be 
brought  into  the  field  it  should  be  carried  along  back 
of  the  hangar,  shop,  garage  and  stockroom  buildings. 
In  the  case  illu.strated,  such  a  spur  is  provided  and 
space  is  left  for  a  future  parallel  track  with  crossovers 
so  that  cars  may  be  left  behind  any  one  of  the  buildings. 

Field  Markings — Two  types  of  markers  for  the  guid- 
ance of  pilots  should  be  provided  in  the  layout.  These 
are  the  field  marker  and  the  international  marker.  The 
first  serves  the  purpose  of  identifying  the  field  and 
showing  the  direction  of  the  runways.  Assuming  the 
adoption  of  the  Air  Service  recommendations,  it  will 
consist  of  a  white  circle,  as  shown  in  Fig.  4,  inside  of 
which  are  lines  indicating  the  direction  of  the  run- 
ways. The  international  marker  was  created  by  the 
International  Air  Convention,  to  which  the  United 
States  is  a  signatory,  and  is  designed  to  enable  pilots 
to  identify  the  towns  in  which  the  field  is  located. 
This  marker  is  intended  to  be  placed  on  the  right  hand 
side  of  every  railroad  track  where  it  enters  the  town. 
Only  in  some  of  these  cases  will  one  of  these  markers 
be  adjacent  to  the  field,  but  they  should  be  constructed 
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FIG.  4.     FIELD  MARKER 


during  the  construction  of 

any   municipal   field   where 

they  do  not  already  exist. 

The    Air    Service    recom- 
mends placing  one  of  these 

markers   on   the  northwest 

corner     of     each     landing 

field    where    not    adjacent 

to  the  one  by  the  railroad 

track.       This     should      be 

good  practice  to  follow. 

A  marker  of  this  type  is 
shown  in  Fig.  5.  The  open- 
sided   rectangle   represents 

the  lower  or  upper  half  of  the  quadrangle  formed  by  the 
lines  of  latitude  and  longitude,  while  the  dot  represents 
the  relative  position  of  the  town  in  this  quadrangle.  The 
numbers  indicate  the  latitude  and  longitude  of  the  south 
and  west  sides  of  the  quadrangle.  Either  the  name  of 
the  town  or  the  telegraphic  call  of  the  field  may  be  added 
as  shown.  The  most  convenient  and  practical  method  of 
constructing  markers  of  either  type  is  to  remove  the  sod, 
fill  in  with  broken  stone,  or  other  suitable  material,  and 
tamp  or  roll  down.  Only  the  large  sizes  of  stone  should 
be  used.  The  thickness  after  rolling  should  be  4  to  6  in. 
and  the  stones  should  be  whitewashed  or  painted  to 
increase  visibility  of  the  marker. 

Miscellaneous — If  water  pipes  are  available  in  the 
vicinity  of  the  field,  lines  should  be  extended  into  it 
and  to  each  shop,  hangar,  etc.,  building.  If  no  water 
line  is  available,  a  well  should  be  sunk  as  the  water 
supply  is  of  considerable  importance.  Where  electric 
power  and  telephone  lines  are  available  anywhere  in  the 
vicinity,  these  should  be  extended  into  the  field,  the 
power  lines  being  carried  into  each- and  every  building, 
the  telephone  line  into  the  field  ofliice  at  least.  Every 
effort  should  be  made  to  confine  the  line  poles  to  the 
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FIG.  5.     INTERNATIONAL  MARKER 

rear  of  the  field  buildings.  In  any  case,  where  they 
pass  the  ends  of  the  runways,  even  if  outside  the  field, 
they  should  be  lowered.  If  radio  equipment  is  to  be 
installed,  the  preferable  arrangement  is  to  provide  a 
remote  controlled  station  with  the  aerials  at  least  ten 
times  their  height  distant  from  the  field.  Where  this 
cannot  be  done,  they  should  be  as  low  as  possible  and 
located  directly  in  back  of  the  buildings.  No  matter 
where  they  are  located,  they  should  be  rendered  as 
visible  as  possible  both  by  day  and  night.  This  may 
be  obtained  by  painting  the  towers  or  poles  in  alternate 
stripes  of  black  and  white  and  by  mounting  small  elec- 
tric lights  on  the  extreme  points  of  each.  In  most  cases 
it  is  advisable  to  fence  the  field  along  the  side  of  the 
public  roadway.  If  the  surroundings  are  quite  unde- 
veloped it  will  not  be  necessary  to  carry  this  fence 
around  the  entire  field,  but  it  will  probably  be  suflficient 


to  carry  it  back  from  the  public  highway  about  a 
couple  of  hundred  feet  to  discourage  entry  by  other 
than  the  regular  gate.  All  buildings,  fences,  etc.,  on 
the  field,  and  any  dangerous  obstacles  outside  of  it, 
should    be   so   painted    as   to   be   vei-y   plainly   visible. 


Hydraulic  Laboratories  in  the  United  States 

A  PAMPHLET  on  the  hydraulic  laboratories  of  the 
United  States,  compiled  by  the  Engineering  Foun- 
dation, New  York  City,  from  special  repoi-ts  gathered 
by  it,  lists  57  such  laboratories  and  describes  49  of 
them.  The  descriptions  are  under  12  heads,  on  a  uni- 
form plan.  As  the  pamphlet  contains  no  summaries 
(beyond  the  statement  that  49  laboratories  are  de- 
scribed) and  in  the  hopes  of  securing  additions  to  the 
list,  if  there  are  omissions  (as  the  Foundation  thinks 
likely)  Engineering  News-Record  has  made  up  the  ac- 
companying table  and  foot  note  summary: 

HYDRAULIC  LABORATORIES  IN  THE  UNITED  STATES 
Table  Made  up  from  a  Pamphlet  Compiled  by  the  Engineering  Foundation. 

Possibilities 
Year  for  Outside 

Name  of  Laboratory       Established  Work  No.  on  Regular  Staff 

Allis-Chalmers  1914  No  2  to  10 

Armour  institute  1903  (about)     Yes  7     (part     time)     besides 

mech.  and  helpers 
Assoc.  Factory  Mutual         1889  Yes  II 

Brooklyn  Polytechnic  1900  Yes  2    (besides    mech.    when 

needed). 
Brown  Univ.  1903  Yes  3  to  5 

Bureau  Standards  1913  Yes  Not  given 

Cal.Inst.  Tech.  1911  (about)     Yes  About  3 

Univ.  California  1902  Yes  1 

Carnegie  Inst.  Tech.  1913  Yea  2 

Case  School  1892  Yes  4 

Cochrane  (Co.)  1914  Yes  4  (on  and  off) 

Colo,  College  1915  No  I  (in  charge) 

Colo.  Expt.  Sta,  1913  Yes  3 

Columbia  Univ.  1899  Y'es  2  assigned;  others  avail- 

able 
Cornell  Univ.  1 898  Yes  2 

Dartmouth  Col,  Activities  confined  to  class  work 

Harvard  Eng,  School  1890  Yes  4  (usually) 

Holyoke  W.  Power  Co.         1 882  Yes  As  needed 

Horton  Hvd.  Laby.  1915  Yes  3 

Univ.  of  111.  1891  Not  usually    4    or    5    (12    available) 

State  Univ.  of  Iowa  1920  Yes  2  research  assts,  on  haU 

time,    one    mech.    full 
time 
Johns  Hopkins  Univ.  1917  Yes  2  (part  time) 

Lafayette  Col.  1898  Yes  I 

Lehigh  Univ.  1911  Yes  3 

Lcland  Stanford  Univ.  1913  Yes  I  in  each  of  2  labs,  with 

studentassts.as  needed 
Lowell  Locks  &  Can.  1792  Yes  Not  stated 

M.I.T.  1915  Yes  8  (about) 

Univ.  Mich.  1916  Yes  Not  stated 

Univ.  Mini).  1911  Yes  3 

Univ.  N.  C.  1921  Yes  2  (part  time) 

Ohio  State  Univ.  1885;    prob- 

ably earlier    Yes  4  prof,  and  research  in 

structors     as     needed 
Penn.  State  Col.  1 895  (about)     Yes  3  instructors  in  lab. 

Univ.  Pa.  •       1 906  Yes  3  of  faculty  usually,  be- 

sides mech.  and  helper 
Univ.  of  Pittsburgh  1918  Yes  Operated  2  weeks  at  end 

of  spring  term  by  staff 
of  3 
Princeton  Univ.  1905  No  0.05 

Purdue  Univ.  1911  Yes  2 

R.P.I.  1908  Yes  10  (at   least)   competent 

to  do  work 

Univ.  Rochester  Not  given  

Rose  P.  I.  1878  No  regular       I 

S.  Morgan  Smith  Co.  1921  No  3  or  4  when  needed 

Stevens  IT.  1875  Ver>- little       6 

Syracuse  Univ.  Not  given  Not  given        Not  given 

Univ.  Texas  1904  Yes  3 

U.  S.  Naval  Acad.  1903  Yes  60     and     95     mech,     & 

laborers 
Wash.  Univ.  1909  Limited  2 

Wis.  Univ.  1905  Yes  5 

Worcester  P.  I.  1895  Limited  2  or  3 

Yale  Univ.  A  1892  Yes  1 

Yale  Univ.  B  1911  Yes  3 

Summary:  Of  49  laboratories  in  above  list.  41  are  connected  wnth  40  different 
engineering  schools,  including  tbe  U.  S.  Naval  .\cadcmy:  5  are  run  by  companies 
and  1  by  a  consulting  engineer;  1  by  the  V.  .S.  Bureau  of  Standards  and  one  oy  the 
.\ssociated  Factory  Mutual  C'ompanicfi.  The  distribution  of  the  49  laboratories 
by  years  established  is  as  follows: 


Year 

No. 

Year 

No. 

Year 

N 

o. 

Year 

No. 

Year 

No. 

1792 

1890 

1 

1900 

1 

1908 

1 

1916 

1875 

1891 

1 

1902 

1 

1909 

1 

1917 

1878 

1892 

2 

1903 

3 

1911 

5 

1918 

1882 

1895 

2 

1904 

1 

1913 

3 

1920 

1885 

1898 

2 

1905 

2 

1914 

2 

1921 

2 

1889 

1899 

1 

1906 

1915 

4 

i 

From  the  more  detailed  information  given  in  tbe  pamphlet,  it  appears  that  in 
many  cases  not  so  indicated  the  "regular  staff"  is  not  engaged  on  a  full-time  basis, 
but  is  sometimes  engaged  in  other  work. 
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Hints  That  Cut  Costs  and  Time 


Bracing  a  Concrete  Sidewalk  Form 

By  D.  H.  Fleming 

Cily  Hiisinter.  Owen  Sound,  Ontario.  Can. 

RATHER  an  iiiKenious  "stunt"  was  executed  here 
.  recently  on  a  concrete  curb  and  sidewalk  job. 
Forms  .sufficiently  braced  began  to  bulge.  The  form 
setter  rigged  up  a  brace  as  shown  in  the  accompanying 
illustration  and  by  menns  of  an  ordinary  pick  jacked 


Laborer^  pick 

Wefconcre^ 


Fron+   Elevortion 


Side    Elevortion 


PICK    USKD  .XS   PINCH   BAR  FOR  .lACKI.VG  FORM 

the  form  and  its  contents  back  into  place  1  have  oft.n 
seen  the  same  job  done  in  a  much  more  clumsy  fashion, 
using  a  sledge  instead  of  the  improvised  pinch  bar,  and 
incidentally  a  great  number  of  words  not  found  in  print. 


Amount  of  Water  in  Storage  Is 
Determined  by  Graph 

By  George  C.  Love 

Chief   linginet-r.    N'owpoit    X<«s    Light    &    Watir    Company. 
Newport  News.  Va. 

IN  ORDER  to  determine  the  exact  amount  of  water 
in  a  reservoir  at  anv  height  of  water  surface,  and 
the  area  of  the  submerged  surface,  the  accompanying 
graph,    which    is    greatly  Million  soiions 

reduced  in  scale,  was  ,«^  to  4»  wo  «o  7oo 
evolved.  The  large  graph 
in  use  has  proved  very 
convenient,  and  the  gen- 
eral method  pursued  in 
making  it  may  intei-est 
other  water-works  engi- 
neers. 

The  data  from  which 
the  curves  were  plotted 
were  secured  from 
elaborate  surveys.  The 
contours  were  plotted  to 
large  scale  and  the  areas 
measured  by  planimeter. 
Elevations  were  secured 
by  taking  soundings  from 
known  water  levels,  each 
sounding  position  being 
located   by   stadia  from   stations   in   a  closed   traverse. 

Pumpage  from  storage  was  measured  by  a  venturi 
meter  and  platted  daily  on  the  graph,  together  \yith 
rainfall,  temperature  and  water-surface  elevation. 


?50     JS)     300     350     MO 
Acres 
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For  the  Contractor  and  the  Engmeer 


Shortcutting  Earthworks  Computations 
by  Slide  Rule 

By  Kenneth  H.  Gideon 

Wyoming  Slate  Highway  Department,   Rock  Springs,   VVyo. 

THE  10-IN.  K  and  E  polyphase  slide  rule  may  be 
graduated  by  an  amateur  in  such  a  way  that  cubic 
\ards  may  be  obtained  in  earthwork  computations 
direct  for  sections  50  ft.  in  length  by  one  setting  of  the 
slide  and  runner. 

Set  the  right  hand  index  of  scale  C  at  926  (0.926  = 
number  cubic  yards  in  a  triangular  prism  with  a  base  of 
1  ft.,  an  altitude  of  1  ft.  and  a  length  of  50  ft.)  on  scale 
D.  Set  up  the  adjusting  screws  so  the  slide  will  be  held 
firmly  in  this  position.  The  only  tools  now  needed  will 
be  a  very  small  T-square  and  a  needle. 

Hold  the  T-square  firmly  against  the  upper  edge  of 
the  rule  and  with  the  needle  project  scale  C  onto  the 
space  below  scale  D  on  the  lower  face  of  the  rule.  In- 
clude all  graduations  between  (\)  and  (2)  but  omit 
the  smallest  graduations  on  the  remainder  of  the  rule. 
The  same  general  scheme  of  numbering  should  be  fol- 
lowed as  on  scale  C.  Ink 
graduations  carefully  and 
the  scale  is  then  ready  to 
be  used. 

Consider  the  section 
shown  on  the  accompany- 
ing figure.  Set  the  runner 
at  1.2  (the  center  fill)  on 
the    new    scale.      Run    the 


iV' 


/^ 


F.4' 


^4  >?^-  •/////^^//jAv/z/'^'f'^' 

Hof  ft!  sca/e 

];u.\.l)   SKCTIO.V   USED    FOR 

SLIDE  RULE  COMPl'- 

T.VTION 


slide  to  the  left  till  27.6  (the  sum  of  the  .two  out- 
side distances)  on  the  reciprocal  scale  CI  coincides 
with  the  runner  setting.  The  right  hand  index 
of  scale  C  now  reads  .30.7  on  scale  B.  This  is  the 
number  of  cubic  yards  in  the  prism  just  considered  for 
a  length  of  50  ft.  Now  set  the  runner  at  2.4  (the  sum 
of  the  two  outside  heights)  on  the  new  scale  and  move 
the  slide  till  12  (one-half  roadway  width)  on  scale  CI 
corresponds  with  the  .setting  of  the  runner.  The  right 
hand  index  on  scale  C  now  reads  26.7  on  scale  D.  The 
sum  of  26.7  and  30.7  (57,4)  is  the  number  of  cubic 
yards  in  that  particular  section  taken  for  a  distance  of 
50  ft. 

Treat  the  adjoining  section  in  a  similar  manner  and 
the  sum  of  the  results  will  be  the  quantities  between  the 
two  sections,  if  the  distance  is  100  ft.  For  a  short  sta- 
tion, multiply  the  result  of  the  addition  of  the  two 
quantities  by  the  length  of  the  station  in  terms  of 
100  ft. 

Irregular  sections  are  computed  in  the  same  general 
manner  as  is  used  in  the  end  area  method.  At  any  point 
set  the  runner  on  the  height  given,  on  the  new  scale. 
The  setting  for  scale  CI  will  now  be  the  difference  be- 
tween the  distances  out  of  the  points  on  either  side  of 
the  reading  considered. 

Follow  this  scheme  across  the  section  and  add  the 
results,  not  forgetting  of  cour.se  to  subtract  the  last 
quantity  obtained,  if  any  intermediate  reading  occurs 
outside  the  roadway  width. 
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Specially  Designed  Hoisting  Equipment 
Is  Part  of  Efficient  Concrete  Plant 

AN  AVERAGE  of  468  cu.yd.  of  concrete  was  poured 
^  per  10-hr.  day  in  the  three  weeks  actual  working 
time  necessary  to  erect  the  first  half  of  the  terminal  pub- 
lic market  being  constructed  for  the  City  of  Newark, 
N.  J.,  by  the  Clifford  F.  MacEvoy  Co.,  of  that  city.  Though 
42  days  were  consumed    in   building  the   fir.st   portion, 
only  three  weeks  actual  working  time  were  put  upon  it. 
With  a  simple  and  efficient  concreting  plant  the  above 
average  was  maintained 
and  with  an  80-ft.  ver- 
tical haul  a  maximum 
of  768  cu.yd.  of  concrete 
were  chuted  to  place  in 
one  day  of  9  hr.  50  min. 
The  plant  consists  in 
a  hoist  tower  180  ft.  in 
height,  set   in  the   ap- 
proximate center  of  the 
building   with    chuting 
running    in   either    di- 
rection;    two    timber 
tail  towers  about   100 
ft.    high    supporting, 
together  with  the  hoist 
tower,  the  chuting;    a 
1-yd.  mixer  and  a  spe- 
cially   designed    hoist. 
Due  to  the  efficient  op- 
eration   of    this    latter 
piece  of  equipment  and 
the    simplicity    of    the 
rest  of  the  layout,  the 
contractor   has   been 
able  to  maintain  a  high 
average    in    placing 
concrete.     The  hoist  is 
a    single    24-in.    drum 
hoist  located  in  the 
basement  of  the  build- 
ing and  driven  by  a  75- 
hp.  electric  motor  which 
also  operates  the  mixer. 
The  hoist   is  the  fric- 
tion type  but  with  spe- 
cial wood  blocking.    Its 
principal    features    are 
a  foot  brake  made  of 
two  circular  bands  of 
]-in.  steel  circling  the  flanges  of  the  drum,  supported  at 
the  top  by  hangers  running  from  the  block  upon  which 
the  hoist  is  mounted;    and  an  automatic  stop,  which 
precludes  the  possibility  of  a  load  being  lost  even  though 
the  motor  and  brake  both  go  wrong.    The  brake  is  lined 
wilh  a  fibrous  material  of  1-in.  thickness  into  which  has 
been  inlaid  fine  strips  of  copper.    The  hoist  engineer  is 
able  to  control  the  bucket  lowering  entirely  with  the 
brake,   never  relying  on  the  clutch.     As  many   as  84 
batches  of  concrete  in  one  hour  have  been  raised  a  dis- 
tance of  100  ft.  by  this  hoist.     The  hoist  was  built  by 
the  National  Hoisting  Engine  Co.,  Harrison,  N.  .1. 

The  terminal  market  is  entirely  of  reinforced- 
concrete  and  will  be  of  three  stories  with  another  story 
as  a  possible  future  installation.  The  upper  floor  is  to 
be  used  for  automobile  storage. 
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What  "Job  and  Office"  Is 

FOR  some  time  the  articles  which  make  up  the  "Job 
and  Office"  section  have  been  addressed  in  part  to 
the  "average  engineer."  There  are  those  who  object 
to  thift  term,  who  .sa;/  that  you  cannot  average  engineers 
and  that  the  articles  are  aimed  at  "a  high-grade  man  on 
his  way  up  or  a  man  of  inferior  ability  who  is  stalled 
or  on  his  ivay  doivn." 

There  is  something  in  this  criticism.  To  be  classed 
as  "average"  is  not  flattering  to  nnost  men.  Self-esteem 
calls  for  a  higher  rating.  So  ive  are  going  to  ivithdrarv 
the  "average  engineer"  part  of  the  .sub-title. 

But  the  subject  matter  of  these  "Job  and  Office" 
articles  should  not  be  misunderstood  as  they  have  been 
by  the  critics  mentioned.  "Average  engineering,"  in 
its  original  intent,  represented  the  body  of  engineering 
practice,  the  multitude  of  little  things  which,  one  by  one, 
make  up  the  great  whole  of  a  completed  engineering 
project.  They  are  the  day's  ivork  of  the  engineer.  To 
assume  that  such  devices  and  solutions  as  are  described, 
in  this  section  are  beneath  the  notice  of  the  engineer 
who  has  arrived  is  to  mAsunderstand  what  engineering 
is,  to  ascribe  too  mu<ch  significance  to  the  occasional 
engineer  who  moves  in  higher  circles  intent  only  on 
the  broad  problems  of  industry,  economics  and  natural 
forces  and  who  delegates  most  of  what  the  rest  of  the 
profession  calls  engineering  to  his  subordinates.  There 
are  such  engineers,  but  they  are  rare  and  engineering 
literature  only  in  small  part  is  addressed  to  them. 

"From  Job  and  Office"  is  for  and  from  the  engineer 
and  contractor  who  are  doing  things  in  a  new  way.  who 
have  time  in  the  pursuit  of  the  general  to  concentrate 
on  the  specific,  who  realize  that  a  smcessfnl  engineering 
nerformance  requires  about  twenty  per  cent  visualiza- 
tion of  the  whole  and  about  eighty  per  cent  satisfactory 
excci'tion  of  the  details. 


Hoor  Forms  Protected  in  Stripping  by 
Ropes  Stretched  Beneath  Them 

By  E.  F.  Clasby 

Field  Superintendent,  Aberthaw  Construction  Co.,  Boston 

N  A  multi-story  reinforced-concrete  building  where 
floor  forms  are  used  several  times,  each  successive 
use  leaves  the  ceiling  surface  a  little  rougher  due  to 
the  poorer  condition  of  the  forms  through  having  been 
damaged  in  stripping  and  handling. 

In  a  building  under 
construction  for  the 
Dennison  Manufactur- 
ing Co.  at  Marlboro, 
Mass.,  special  require- 
ments of  the  owner 
made  it  necessary  to 
pay  particular  atten- 
tion to  ceilings.  Ac- 
cordingly, the  writer 
devised  a  scheme  ol" 
rope  supports  for 
breaking  the  fall  of  the 
floor  forms  when  they 
were  stripped.  These 
ropes  were  stretched 
crosswise  of  the  build- 
ing between  columns 
and  fastened  as  high  up 
on  the  columns  as  the 
mushroom  head  would 
allow.  Other  ropes 
were  run  between  these 
in  pairs  and  spaced  far 
enough  apart  so  that 
they  would  catch  the 
ends  of  the  floor  panels 
when  the  panels  were 
removed.  The  result 
wa.s  that  most  of  the 
panels  were  caught  on 
the  ropes,  but  in  the 
case  of  those  that  did 
not.  their  fall  was  so 
broken  that  they  were 
little  damaged.  When 
re-used  these  forms 
gave  practically  as  good 
a  surface  as  after  the 

first  use. 

This  method  has  resulted  in  ceiling  surfaces  in  the 
upper  stories  being  much  better  than  is  usually  the 
case.  In  fact,  the  difference  in  smoothness  between  the 
underside  of  the  roof  slab  and  the  first  story  slab  is 
not  noticeable.  The  labor  cost  of  placing  the  ropes  was 
practically  offset  by  the  saving  in  repairing  forms. 


On  Estimating  Floor  Slabs 

In  Engineering  News-Record  of  Aug.  24,  p.  .305. 
information  was  asked  for  on  the  practice  of  estimating 
that  portion  of  the  floor  slab  which  rests  in  the  wall. 
The  following  is  one  of  the  replies,  being  from  Charles 
F.  Dingman  of  Palmer.  Mass.: 

"I  have  never  heard  that  any  standard  practice  had  been 
adopted  by  other  contractors,  but  it  has  always  been  my 
practice  to  con.sider  it  as  a  part  of  the  slab." 
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Mixer  Moved  on  Motor  Truck  Fitted 
With  Steel-Flanged  Wheels 


FROM  JOB  AND  OFFICE 


DIFFICULTY  in  moving  his  concrete  mixer  led 
Stanley  Carman,  a  masonry  contractor  of  Wood- 
mere,  Long  Island,  N.  Y.,  to  fit  up  a  motor  truck  so  that 
the  mixer  could  be  taken  anywhere  with  the  greatest 


STEEL,   FLANGES    ALLOW   EASE   IN    MOVING    MIXER 

ease.  He  mounted  the  mixer  on  the  truck  and  then 
put  10-in.  steel  flanges  on  the  front  wheels  and  12-in. 
steel  flanges  on  the  rear  wheels.  Thus  the  time  of 
moving  the  mixer  from  one  job  to  the  next  was  reduced 
to  the  minimum  and  the  flanged  wheels  facilitated  the 
placing  of  equipment  in  just  the  location  where  it  could 
be  used  to  the  best  advantage. 

The  information  from  which  this  article  was  written 
was  furnished  by  the  Four-Wheel  Drive  Auto  Co., 
Clintonville,  Wis. 


Drag  Scraper  and  Crane  Clean  up  Stockpile 

STORAGE  of  crushed  stone  by  the  Canada  Crushed 
Stone  Co.,  Ltd.,  Dundas,  Ont.,  Can.,  is  effected  by 
distribution  with  a  belt  conveyor  mounted  on  a   high 


Hints  That  Cut  Costs  and  Time 


trestle.  To  return  the  material  to  the  crushers  and 
loading  bin  a  belt  conveyor  operates  in  a  concrete  tun- 
nel below  the  stockpile.  When  the  material  in  the  cen- 
ter, which  falls  by  gravity  through  gates  in  the  top  of 
the  tunnel  onto  the  belt,  has  been  drawn  out,  a  pile  on 
each  side  is  left  to  be  moved  over  the  tunnel.  To  do 
this  work  a  crane  operating  a  power  drag  scraper  on 
an  adjacent  side  track  .'3  utilized.  As  the  material  is 
located  on  both  sides  of  the  tunnel  half  of  it  must  be 
pulled  toward  the  crane  and  the  remainder  dragged 
away  from  the  crane.  The  set-up  as  shown  in  the  photo- 
graph is  arranged  for  reverse  scraper  operation. 

The  storage  pile  varies  from  100  to  150  ft.  in  width 
at  the  base  so  that  it  is  too  long  a  reach  for  the  boom 
to  handle  the  material  in  one  pick-up  with  a  clamshell 
even  were  there  room  between  the  columns  of  the  trestle 
legs.  As  most  of  the  material  has  to  be  moved  only  a 
short  distance  the  scraper  can  be  operated  faster  than 
a  clamshell. 


DRAG   SCRAPER   OPERATED    BY    CRANE   TO   PULL 
MATERI.\L    OVER    M.\TERIAL    TUNNEL 


Tables  and  Formulas  for  Wind  Stresses 
in  Office  Buildings 

By  Camillo  Weiss 

structural   Engineer,    Betlilt-hem,   Pa. 

FORMULAS  and  tables  are  presented  herewith  for 
the  determination  of  wind  stresses  in  the  steel 
frames  of  tall  buildings.  They  are  based  on  the  canti- 
lever method  (R.  Fleming's  Method  I,  Eng.  News,  Mar. 
13,  1913).  Column  sections  are  assumed  to  be  equal, 
and  the  unit  wind  pressure  is  taken  as  constant  from 
the  story  under  consideration  up. 

The  underlying  assumptions,  briefly  repeated,  are: 
(1)  All  columns  in  any  given  story  have  equal  sections, 
and  the  direct  stresses  are  proportional  to  the  distances 
from  the  neutral  axis  of  the  bent;  (2)  the  point  of  con- 
traflexure  of  each  column  is  at  mid-height  of  the  story, 
and  the  point  of  contraflexure  of  each  girder  is  at  its 
mid-length;  (3)  the  joints  are  perfectly  rigid.  In  ad- 
dition, the  unit  wind  pressure  has  been  taken  as  con- 
stant from  the  story  under  consideration  up.  If  the 
unit  wind  pressure  is  a  variable,  the  values  obtained 
are  to  be  modified  as  stated  below. 

These  assumptions,  although  more  or  less  arbitrary, 
are  not  so  artificial  as  to  vitiate  the  very  satisfactory 
application  of  the  method  to  most  practical  cases.  Com- 
parison with  exact  methods  revealed  it  to  be  more  nearly 
correct  than  either  Method  II  or  III  of  Mr.  Fleming's 
article  (See  W.  M.  Wilson  and  G.  A.  Maney,  Bull.  No.  80, 
Eng.  Exp.  Sta.,  Univ.  of  111.). 

In  the  case  of  an  irregular  bent  the  formulas  will 
furni-sh  results  more  rapidly  than  can  generally  be 
obtained  by  the  analysis  of  successive  joints. 

For  the  case  of  a  symmetrical  bent  with  equal  spans 
the  tables  give  coefficients  of  direct  stresses  and  bend- 
ing moments  in  columns,  and  bending  moments  at  the 
ends  of  girders,  for  bents  of  one  to  ten  spans. 

Variations  in  the  heights  of  consecutive  stories  have 
no  influence  on  direct  stresses  and  no  material  influence 
on  bending  stresses.  Where  such  variations  occur,  and 
accurate  bending  moments  are  desired,  they  are 
obtained  by  multiplying  tabular  values  by  the  correc- 
tion factors  given  with  the  formulas. 
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S.  W.  Bradshaw.  Assistant  Engineer  of  the  Bethle- 
hem Steel  Bridge  Corp.,  checked  the  formulas  and 
tables. 

In  the  formulas  given  below,  the  following  notation 
is   used : 
L.I,  Lii,  Lr,  etc..  =  spans,  feet; 

H  =  distance   from   the   top    of    the   story    under 
consideration    to    the    top    of    the    buildinjr- 
feet; 
h  =  height    of    the    story     under    consideration. 

feet; 
/(.'  =  height  of  story  above,  feet: 
W  =  total    wind    load    above    midheight    of    the 

story  under   consideration,   pounds; 
10  =  wind  load  in  a  story  height,  pounds; 
Z>„  D„  D.,  etc.  ;=  direct  stresses  in  columns  1,  2,  3, 
etc.,   in  story   under  consideration,   pounds; 
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M„  M,,  M„  etc.  ^  bending  moments  at  ends  of  col- 
umns 1,  2,  3,  etc.,  in  story  under  considera- 
tion, foot-pounds; 
Ml,  Mi,,  Mr,  etc.  =  bending  moments  at  ends  of 
corresponding  girders  in  story  under  con- 
sideration, foot-pounds ; 
M-N  =  neutral  axis,  so  located  that 

n  +  b  +  c  +d  + =  a'  +  b'  -{-  c'  +  d'  -\- 

in  which  a.  b,  c,  ...  a',  b',  c',  ...  are  the  distances  from 
the   neutral   axis   to   the   corresponding   columns,   feet ; 
Q  =  (a)-'  4-  (a')^'  -f  (b)'^  +  (b')'' 

+   (c)--  -f   (c')'  -+- etc. 

Direct  Stresses  in  Columns — Direct  stresses  are, 


D, 


X(i2H  +  h)a 


W 
4Q 

^^X(2H  +  h)b 


TABLE  I— DIRECT  STRES  .ES  IN  COLUMNS  DUE  TO  WIND 
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The  direct  stres.scs  are  tension    (-f)    in  the  columr 
on    the   windward    side    and  compression    ( — )    in   th- 
columns  on  the  leeward  side  of  the  neutral  axis  of  th. 
building  bent. 

Bendiyig  Moments— The  bending  moments  at  ends  -; 
columns   are 
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TABLE  II— MOMENTS  IN  COLUMNS  AND  GIRDERS  DUE  TO  WIND 

Bent  symmelrical  about  center  line:  all  span.s  eiiual  antl  two  eonsecutive  story 
heights     erjual. 
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If  consecutive  story  heights  vary  considerably,  these 
moments  should  be  multiplied  by  the  factor 
4H  +     (fe  —  h') 


4H  +  2(h  —  h') 
The  bending  moments  at  ends  of  girders  are, 

Ma 


wH     aL.i 

-    Q   ^    2 


wH  ,,  (g  +  b)  Lb 
Mb=-q-X 2 


Mc  =  -Q-  X  — 


+   b   +   c)Lc 


Etc. 

(Note  that  for  constant  unit  wind  pressure  through- 
out height  H  we  have  ivH  =  Wh  —  ~2^' 

If  consecutive  story   heights  vary   considerably,   the 

girder  moments  from  the  formulas  should  be  multiplied 

,     ,,     .    ,      4H  +  (k  —  h') 
by  the  factor  jg • 

Unit  Wind  Pressure 
a  V ariabl e — Some 
building  codes  pre- 
scribe variable  unit 
wind  pressure,  as  the 
building  laws  of  Bos- 
ton and  Philadelphia, 
for  instance.  If  the 
unit  wind  pressure 
varies  throughout 
height  H,  the  direct 
stresses  in  the  columns 
are  obtained  from  the 
overturning'  moment, 
M,  by  the  formulas 
D,  =  Ma/Q,  D,_  r= 
Mb/Q,  etc.;  or,  for 
symmetrical  bents 
with  equal  spans  these 


FROM  JOB  AND  OFFICE 

Hints  That  Cut  Costs  and  Time 

Concrete  Paving  Marker  and  Sander 

EQUIPMENT  to  mark  concrete  paving  with  work- 
manlike even  width  center  lines  on  tangents  and 
curves  has  been  developed  in  the  Wisconsin  Highway 
Commission  by  F.  M.  Balsley,  engineer-inspector.  In 
addition  to  the  marker  is  an  apparatus  to  apply  sand 
to  blot  the  tar  so  that  it  will  not  be  streaked  over  the 
pavement  by  traffic. 

The  marker  consists  of  a  wheelbarrow  frame  mounted 
on  a  wooden  wheel,  5i  in.  wide  and  2  ft.  in  diameter. 
A  sheet-metal  rim  fastened  to  the  face  of  the  wheel 
carries  a  felt  pad,  d  in.  thick  and  4  in.  wide.  The 
marking  fluid,  cold  Tarvia  B,  is  carried  in  a  7-gal. 
can,  mounted  above  the  wheel  and  dripped  onto  the  felt 
strip  from  a  gas  pipe.  The  flow  is  regulated  by  a  stop 
cock  to  which  is  attached  a  lever  extending  back  to  a 


PIG.    1 — CENTER    STRIP    CONCRETE    PAVEMENT    MARKER 


FIG.  2— TAR  SANDER 


AM 


by  the  co- 


stresses  may  be  found  by  multiplying 

efficients  given  in  Table  I. 

The  bending  moments  at  ends  of  columns  are  obtained 
directly  from  the  formulas  and  tables  for  constant  unit 
wind  pressure.  However,  when  variations  in  consecu- 
tive story  heights  are  taken  into  consideration,  the  cor- 
rection factor  is 

fc  +  fe*  2W  -  w  .  iH+  (h-  fe') 

~2       Wh+  (W  —  wW  '"  P^'^^  ^^  4H  +  2{A  -  h» 

The  bending  moments  at  ends  of  girders  are  also 
obtained  from  the  formulas   and  tables   for  constant 

unit  wind  pressure,  except  that  the  quantity  f  Wh  -  -^ ) 

must  be  used  in  place  of  wH  in  all  cases,  as  these  two 
quantities  are  not  interchangeable  for  varying  unit 
pressure.     The  correction  factor  for  variation  in  con- 


m-\-{h  —  K) 
"4H 


secutive  stoi-y  heights  also  changes  from 

fe+fe' 
2h     ' 

Arrangement  of  computations  in  tables  will  be  found 
the  most  convenient  form  for  making,  revising  and 
reviewing  calculations. 


point  on  the  handles  within  easy  reach  of  the  operator. 
The  cast-iron  lead  wheel  is  faced  with  leather.  Its 
function  is  to  keep  the  marking  wheel  from  slipping 
sidewise.  Under  the  legs  of  the  barrow  frame  are  two 
small  cast-iron  wheels  which  carry  the  remaining 
weight  of  the  machine.  Between  the  lead  wheel  and 
marker  is  a  steel  wire  brush  to  clean  the  pavement  and 
prevent  foreign  material  from  collecting  on  the  felt 
pad.  In  operation  the  pavement  is  marked  down  the 
center  with  a  chalk  line  to  guide  the  operator. 

The  Sander  is  a  two-wheeled  apparatus  equipped  with 
30x3A-in.  pneumatic  tires.  One  wheel  is  keyed  to  the 
axle  on  which  is  mounted  a  sprocket  wheel  and  throw- 
out  clutch.  In  the  hopper  above  is  a  disk  on  the 
perimeter  of  which  is  attached  eight  sheet-metal  cups. 
The  disk  is  mounted  on  a  §-in.  shaft  operated  through 
chain  drive  from  the  axle.  In  rotating  the  disk  picks 
up  sand  and  throws  it  through  an  opening  leading  by 
a  downspout  directly  over  the  tarred  strip.  The 
sander  is  attached  to  the  rear  end  of  a  truck  which 
follows  the  marker.    It  is  fed  by  one  man  with  a  shovel. 

Six  laborers  and  a  truck  driver  are  required  to 
handle  the  marker  and  sanding  equipment  efficiently. 
About  5  miles  of  pavement  is  a  fair  day's  work.  Ten 
gallons  of  tar  will  mark  a  mile  of  pavement  and  J  yd, 
of  dry  sand  will  blot  the  tar. 
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Estimating  the  Cost  of  Buildings 
by  Superficial  Areas 

By  W.  F.  Siluman 

Asst.  Engineer,  Dept.  of  Valuation,  Phila.  &  Reading  Ry.. 
Philadelphia,   Pa. 

THE  extensive  work  involved  in  the  government 
valuation  of  railroad  properties  has  necessitated 
extensive  study  in  devising  short-cut  methods  of  deter- 
mining true  values  with  the  minimum  of  labor. 

The  general  method  adopted  for  estimating  the  cost 
of  buildings  is  that  of  pricing  by  the  cubic  feet  of 
volume,  placing  the  buildings  in  various  types  dependent 
on  similarity  of  ;onstruction  and  design.  Although  this 
method  will  give  a  fairly  true  total  value  in  dollars  for 
all  the  buildings  assigned  to  any  one  type,  it  does  not, 
owing  to  the  various  shapes  and  heights  of  the  build- 
ings, always  reflect  the  true  value  of  the  individual 
building  in  the  type. 

For  illustration,  take  two  brick  buildings  of  similar 
construction,  one  40  ft.  square  x  15  ft.  high  and  the 
other  20  ft.  wide,  80  ft.  long  and  15  ft.  high.  The 
cubic-foot  volume  of  these  two  buildings  is  the  same, 
and  the  same  cubic-foot  price  would  be  applied  to 
determine  the  cost  of  each.  However,  the  wall  area  of 
the  second  would  be  600  sq.ft.  greater  than  that  of  the 
first,  and  if  the  walls  were  12  in.  thick,  this  area,  com- 
puted into  material  would  represent  appi'oximately 
12,500  brick.  Excess  quantities  would  "be  the  rule  on 
all  material  used  on  vertical  surfaces  and  running 
around  the  perimeter  of  the  building.  The  actual  cost 
of  the  second  building,  therefore,  would  be  greater  than 
that  of  the  first.  It  is  true  that  the  first  building 
would  require  additional  intermediate  supports,  but  the 
cost  of  this  is  negligible  compared  with  the  additional 
material  in  the  second  building. 

With  slightly  more  labor  this  inconsistency  in  esti- 
mating the  cost  of  buildings  may  be  overcome  by  the 
superficial  area  method;  that  is  to  say,  by  estimating 
on  the  basis  of  the  areas  which  by  their  nature  require 
different  construction.  In  a  simple  one-story  brick 
building  the  areas  above  the  foundation  would  consist 
of  the  wall,  roof,  floor,  ceiling  and  partitions. 

A  bill  of  material  would  be  taken  oflf  for  the  building 
and  the  quantities  obtained  allocated  to  the  areas  in 
which  they  occur.  Generally  speaking,  the  wall  area 
would  consist  of  the  brick,  windows  and  doors,  plaster, 
trim,  hardware  and  paint.  The  roof  area  would  con- 
sist of  the  roof  covering,  boarding,  rafters,  collar- 
beams,  cornices,  gutters  and  downspouts.  The  floor 
area  would  consist  of  the  floor  joists,  bridging,  sub- 
floor  and  finished  floor.  The  partition  area  would  con- 
sist of  the  studding,  doors,  trim,  plaster,  hardware  and 
paint.  The  ceiling  area  would  consist  of  the  ceiling 
joists  and  plaster.  By  applying  the  cost  of  material 
and  labor  to  the  quantities  included  in  the  various  areas, 
and  dividing  the  products  by  the  corresponding  super- 
ficial areas,  the  quotients  will  be  the  unit  prices  to  apply 
to  the  corresponding  areas  of  any  similar  building. 

This  method  may  be  used  in  the  same  manner  as  the 
cubic-foot  method,  by  creating  types,  or  would  be 
adaptable  to  all  ordinary  buildings  by  working  up  a 
sufficient  number  of  superficial  area  unit  prices. 


Chart  Records  Movements  and  Personnel 
Changes  of  Many  Survey  Parties 

WITH  half  a  score  of  locating  parties  being  shifted 
from  district  to  district  and  from  project  to  project 
and  being  enlarged  or  reduced  by  transferring  employees, 
the  task  of  recording  their  positions  and  personnel  is 
simplified  by  the  flexible  chart  illustrated  here  as  used 
by  the  department  of  location  of  the  North  Carolina 
State  Highway  Commission. 

This  chart  has  a  capacity  of  sixteen  parties.  There  are 
listed  for  each  party  one  locating  engineer,  a  chief  of 
party,  a  transitman,  a  levelman,  two  rodmen,  a  chainman 
and  a  stakeman.  This  list  is  lettered  on  the  chart  which 
is  spread  on  a  "board"  and  a  small  hook  is  inserted  op- 
posite each  title.  There  are 
also  hooks  for  the  district 
number,  the  party  number, 
the  project  number,  the  ad- 
dress of  party  head- 
quarters, and  the  designat- 
ing number  of  the  party 
motor  car.  On  the  hooks 
are  hung  cardboard  tags  on 
which  are  lettered  the  re- 
quired numerals  or  the 
names  of  the  men  or  other 
designating  data.  When 
changes  occur,  the  tags 
are  shifted  or  new  tags  are 
made  out  and  hung  in  their 
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A  New  Method  of  Purifying  Water 

By  H.  W.  Clark 

Chief  Chemist,  -Massachusetts  Di'paitnunt  uC  Hialth.  Boston 

Abstract  of  2"ii)rr  vir.stntcd  at  the  Krw  liniiland  W<itrr  Workft 
Convention,  Niw  Bedford.  Mass..  f^ipt.   12-13,  ISL'i. 

PROBABLY  the  chief  objection  to  slow  sand  filtration  is 
that  it  seldom  removes  from  the  comparatively  clear  but 
often  highly  colored  waters  of  the  eastern  states  more  than 
t'lom  25  to  30  per  cent  of  color,  and  hence  does  not  produce 
a  filtrate  as  clear,  sparkling,  low  colored  and  altogether  at- 
tractive as  that  from  coag-ulation  and  lapid  filtration.  On 
the  other  hand,  perhaps  the  chief  objections  to  coagulation 
and  rapid  filtration  when  applied  to  these  soft,  highly 
colored  waters,  are  the  tendency  of  this  treatment  to  in- 
crease the  corrosive  properties  of  the  soft  water  treated,  the 
difficulty  of  obtaining-  as  good  bacteiial  results,  generally 
speaking,  as  by  slow  sand  filtration,  and  the  fact  now  again 
being  widely  commented  upon  that  occasionally  aluminum 
sulphate  does  pass  thiough  rapid  filters.  A  process  of  water 
treatment  that  will  produce  a  sparkling  water  of  low  color 
without  increasing  its  corrosive  properties  has  been  much 
desired.  Such  a  method  I  believe  we  have  worked  out  at 
the  Lawrence  Experiment  .Station  of  the  Massachusetts  De- 
partment of  Public  Health. 

Filter  Loaded  with  Couffidaiit — The  process  consists  of 
loading  the  sand  of  a  slow  sand  filter  with  the  ordinary 
coagulants  used  in  mechanical  filtration  and  operating  the 
filter  at  slightly  more  than  the  usual  sand  filter  rates,  or 
about  5  or  6  m.g.d.  per  acre.  Filters  loaded  in  this  way 
remove  a  very  large  percentage  of  the  organic  matter 
especially  the  coloring  matter  of  the  applied  water  and 
produce  a  clear,  sparkling  and  altogethei'  attractive  effluent, 
containing  no  more  carbonic  acid  than  was  in  the  raw 
water  although  the  carbonate  constituents  are  slightly  in- 
creased. 

This  method  of  water  treatment  has  many  advantages 
over  each  of  the  other  methods  and  but  one  drawback  [the 
drawback  is  low  bacterial  removal — Editor].  The  advant- 
ages are  as  follows;  (1)  The  corrosive  properties  of  the 
effluent  are  not  increased,  or  if  so,  not  materially,  and 
neither  is  aluminum  sulphate  found  in  the  effluent;  (2) 
the  aluminum  hydroxide  with  which  the  filter  is  first  loaded 
is  regenerated  whenever  its  color-removal  properties  begin 
to  fail  and  hence  is  used  over  and  over  again — that  is,  the 
primary  cost  of  coagulants  is  practically  the  final  cost;  (3) 
when  receiving  comparatively  highly  colored  water  from 
storage  reservoirs  practically  free  from  mineral  matter  in 
suspension,  such  as  silt,  etc.,  the  method  of  filter  regenera- 
tion or  removal  of  stored  color  which  we  employ,  removes 
practically  all  organic  matter  from  the  surface  of  the  filter, 
as  well  as  from  its  deeper  portions,  and  hence  the  necessity 
for  scraping  the  filter  is  largely  obviated — that  is,  the  ex- 
pense of  sand  removal  and  sand  washing  is  reduced  to  a 
minimum.  Filters  of  this  type  now  in  operation  at  the 
Experiment  Station  have  been  scraped  only  once  or  twice 
during  a  period  uf  five  years'  operation  at  rates  of  .5  m.g.d. 
per  acre;  (4)  there  is,  as  I  have  already  stated,  practically 
no  consumption  of  alum.  Filters  operated  now  for  five 
years  have  theoretically  used,  up  to  date,  taking  into  con- 
sideration the  amount  of  aluminum  sulphate  placed  in  the 
filter  and  the  volume  of  water  filtered,  about  0.2  of  a  grain  of 
.sulphate  i)er  gallon  of  water  filtered  or  i)ractically  one- 
twelfth  the  rate'  necessary  for  successful  mechanical  filtra- 
tion of  the  Merrimack  Rivei-  water  applied  to  these  loaded 
filters.  As  the  loaded  filter  increases  in  age  and  the  vol- 
ume of  water  filtered  and  decolorized  increases,  the  theoreti- 
cal or  apparent  u.se  of  alum  grows  less  and  less  per  gallon. 
.Successful  mechanical  filtration  of  Merrimack  River  water 
costs  $n  to  $7  p.m.g.  for  aluminum  sulphate  while  with  this 
new  method  the  cost  to  date  has  been  about  .$0..').5  p.m.g.  If 
the  new  process  is  continued  on  the  present  basis  for 
another  five  years  the  cost  for  sulphate  will  be  only  .$0.28c. 
per  million  gallons. 

Operating  Mefhodx  and  Rmulti^ — To  date  we  have  oper- 
ated eleven  filters  loaded  with  aluminum  sulphate.  One 
filter,  put  into  operation  in  January,  1917,  with  4i  ft.  of  sand 


having  an  effective  size  of  i).2."i  mm.,  was  loaded  with  80 
tons  of  aluminum  sulphate  per  acre  of  filter  surface.  The 
aluminum  hydroxide  was  precipitated  in  the  sand  by  flood- 
ing the  filter  alternately  with  small  doses  of  solutions  of 
soda  ash  and  sulphate,  although  the  filter  can  be  loaded  by 
mixing  an  alkali,  such  as  magnesium  carbonate,  with  the 
dry  sand  and  then  apjilying  solutions  of  the  sulphate.  Dur- 
ing its  five  years  of  operation  the  average  color  of  the  efflu- 
ent from  this  filter  has  been  14  and  the  color  of  the  water 
applied  to  it,  41 — a  removal  of  66  per  cent.  During  long- 
periods  the  color  of  the  effluent  has  averaged  7,  and  during 
portions  of  these  periods  the  applied  water  has  had  a 
color  of  60,  70  and  even  7u;  that  is,  the  filter  has  given  an 
average  color  removal  during  such  periods  of  90  per  cent. 
In  other  words,  the  color  line  of  the  effluent  has  always  been 
nearly  straight  while  the  color  of  the  applied  water  has 
had  many  high  peaks  and  the  higher  the  color  of  the  applied 
water  the  greater  the  percentage  of  the  coloring  matter 
removed.  To  date  this  filter  has  removed  rather  more  than 
.'>0  per  cent  of  the  organic  matter  determined  as  albuminoid 
ammonia  and  60  per  cent  of  that  determined  as  oxygen 
consumed.  It  has  been  treated  with  weak  solutions  of 
caustic  soda  24  times  in  five  years  in  order  to  remove  the 
coloring  matter  held  in  the  filter  by  the  aluminum  hydroxide. 
After  this  treatment  with  caustic  such  a  filter  is  washed 
with  a  volume  of  water  equal  to  about  2. .5  per  cent  of  that 
filtered  between  treatments  and  is  then  ready  for  service  for 
a  period  of  two  or  more  months.  It  is  not  necessary  to  use 
filtered  water  to  wash  out  the  cau.stic.  The  amount  of 
caustic  used  up  to  date  in  the  filter  described  has  been  0.5 
of  a  grain  per  gallon  of  water  filtered,  and  the  expense  for 
the  caustic  used  has  been  about  $2.50  p.m.g.  We  believe, 
however,  judging  from  later  results,  that  we  have  used  in 
this  particular  filter  an  excessive  amount  of  caustic. 

The  bacterial  lesults  from  this  method  are  poor  as  the 
caustic  used  removes  from  the  sand  grains  the  gelatinous 
organic  matter  so  necessary  for  the  retention  of  bacteria 
but  the  effluent — clear,  colorless  and  sparkling^is  easily 
rendered  practically  sterile  by  the  use  of  small  amounts  of 
chlorine,  and  chlorine  is  in  almost  universal  use  at  filter 
plants  at  the  present  time  in  order  that  their  effluents  may 
be  absolutely  safe. 

This  method  of  treatment  is  particularly  applicable  to 
stored  waters  of  a  high  color,  the  improvement  of  which 
physically  is  of  more  moment  than  the  reduction  of  bacteria 
and  it  has  seemed  to  us  that  theie  is  no  serious  objection  to 
it  which  would  prevent  its  use  upon  a  large  scale. 


Discussion:  In  answer  to  questions.  Mr.  Clark  stated  that 
he  had  not  tried  the  new  method  at  rates  in  excess  of  6 
m.g.d.,  and  that  its  efficiency  would  depend  upon  the 
amounts  of  turbidity  and  vegetable  matter  in  the  water. 
Frank  W.  Green,  superintendent  of  filtration  at  the  Little 
Falls  plant  of  the  Montclair  and  allied  water  companies, 
said  he  expected  to  try  the  process  with  his  mechanical 
filters.  S.  De  M.  Gage,  chemist  and  sanitary  engineer, 
Rhode  Island  State  Board  of  Health,  remarked  that,  with 
exception  of  the  Providence  supply,  bacterial  removal  was 
not  a  serious  matter  in  Rhode  Island,  but  rather  the  phy- 
sical improvement  of  the  water  supplies.  The  discussion 
brought  out  the  fact  that  experiments  with  the  new  process 
aie  to  be  held  at  Providence. 


Durability  of  Blight  Infected  Chestnut 

Blight  infected  chestnut  is  as  durable  as  sound  chest- 
nut according  to  service  records  collected  by  the  U.  S. 
Forest  Service  on  chestnut  pests,  poles  and  ties.  In- 
spection.s  on  posts  in  one  locality  during  eight  years 
of  .service  showed  that  decay  projrresses  about  a.s  rapidly 
in  undiseased  posts  as  in  blight  infected  posts.  The 
blight  fungus  attacks  living  trees  and  grows  in  the 
bark,  particularly  in  the  cambium  layer,  but  it  does  not 
penetrate  deeply  into  the  wood  itself.  The  blight  finally 
kills  the  tree,  effectively  girdling  it  by  separating  the 
bark  from  the  wood.  Blight-killed  chestnut  should  be 
cut  and   utilized   as  soon   as  possible. 
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Reverse  Studies  Detect  Errors 
in  Railroad  Location 

Two  Cases  in  Which  Location  Surveys  in  Opposite 

Directions  Revealed  Better  Lines — 

Value  of  Running  Variants 

By  C.  K.  Conard 

Northport,  N.  Y. 

THE  necessity  for  studies  of  railroad  locations  from 
opposite  directions,  as  set  forth  by  A.  M.  Wellington, 
has  been  so  forcibly  impressed  on  the  writer,  that  in 
going  over  country  on  location  work  he  finds  himself 
subject  to  an  irresistible  desire  to  keep  looking  back  for 
possible  variants  that  might  improve  the  line.  Even 
after  a  location  has  been  made,  it  is  advisable  to  make 
studies  between  the  several  controlling  points,  to  make 
sure  that  the  line  selected  is  the  most  economical. 

The  following  actual  incidents  illustrate  the  advan- 
tages to  be  obtained  by  studying  stretches  of  line  from 
both  directions.  Some  years  ago  the  writer  was  in 
charge  of  surveys  for  a  low-grade  freight  line  that  the 
Erie  R.R.  contemplated  building  in  Orange  Co.,  New 
York.  The  work  had  proceeded  to  the  point  at  which 
projections  were  being  made  from  the  field  maps.  Just 
north  of  Middletown  a  crossing  of  the  N.  Y.  0.  &  W. 
R.R.  held  up  the  grade  line  in  the  middle  of  the  12-mile 
descent  from  the  Otisville  tunnel  to  the  Wallkill  River. 

The  crossing  was  located  at  a  sag  on  the  0.  &  W.  R.R., 
where  marshy  land  prevented  any  lowering  of  their 
roadbed.  The  resulting  fill  for  the  Erie  line  amounted 
to  some  three  hundred  thousand  cubic  yards.  Further- 
more, the  alignment  just  west  of  the  crossing  was  bad. 
In  studying  this  situation  our  information  was  that 
there  was  no  other  feasible  crossing  of  the  0.  &  W.  R.R 
in  the  vicinity  and  the  profile  seemed  to  bear  this  out. 
It  looked  like  a  case  of  accepting  a  bad  situation. 

Before  doing  this,  however,  a  last  effort  was  made. 
Together  with  an  assistant,  each  of  us  carrying  a  com- 
pass, hand  level,  and  aneroid  barometer,  the  writer 
started  out  to  find  some  point  where  the  0.  &  W.  R.R. 
could  be  crossed  underneath,  instead  of  overhead.  Just 
north  of  Middletown  yard  limit  the  0.  &  W.  R.R.  starts 
down  grade  towards  the  meadows  and  the  projected 
crossing.  Taking  the  first  culvert  as  a  starting  point, 
although  the  fill  was  only  about  six  feet,  we  easily 
determined  that  our  location  could  pass  underneath, 
from  the  down-grade  side.  Then,  striking  across  coun- 
try to  the  west,  and  plotting  a  profile  from  estimated 
distances  and  aneroid  elevations,  we  traversed  a  line 
that  on  being  developed  proved  to  be  about  $200,000 
cheaper  and  a  whole  mile  shorter  than  the  first. 

The  failure  to  cover  this  line  previously  had  come 
about  through  following  a  hillside  in  working  dovra- 
grade  instead  of  cutting  across  a  ridge.  Viewed  from 
the  up-grade  side  of  the  ridge  it  certainly  seemed  the 
natural  thing  to  do,  and  only  by  working  in  the  opposite 
direction  was  the  mistake  discovered.  In  this  par- 
ticular case  the  remedy  was  so  simple  that  it  was  embar- 
rassing. It  was  difficult  to  explain  why  the  mistake 
had  not  been  discovered  earlier.  And  when  you  begin 
to  explain,  you  are  damned. 

A  more  recent  case  occurred  in  Central  America. 
A  railroad  120  miles  long,  had  been  located,  and  partly 
constructed,  some  ten  or  twelve  years  ago.  The  original 
location    was   made   running   from   west   to   east.      In 


relocating  the  line  a  party  was  started  at  the  eastern 
terminus,  and  followed  the  old  grading.  At  Kilometer  8 
a  ridge  was  crossed,  a  3  per  cent  grade  being  used  to 
overcome  the  140  m.  of  rise.  As  we  were  using  2  per 
cent  for  our  maximum  grade,  some  development  was 
necessary.  It  proved  impossible  to  use  the  old  summit 
cut,  although  the  grading  was  75  per  cent  completed. 

Although  the  distances  involved  were  comparatively 
short,  the  heavy  undergrowth  of  the  tropics  made  it 
impossible  to  get  a  general  idea  of  the  lay  of  country 
without  actually  running  lines.  In  this  instance  stadia 
was  used  for  distance  and  vertical  angles  for  elevations. 
Leaving  the  spur  that  carried  the  old  line  well  out  into 
the  swamp  land,  we  struck  out  on  a  fairly  straight  line 
along  the  foot  of  the  ridge.  Every  stream  that  crossed 
the  line  was  investigated  to  its  saddle  or  high  enough 
to  prove  that  it  was  impracticable. 

Eventually,  at  the  end  of  the  second  day,  a  summit 
was  found  that  promised  well,  and  a  transit  line  and 
levels  were  run.  The  notes,  as  platted,  showed  that 
we  were  close  to  the  old  grading  on  the  west  side  of  the 
ridge,  with  a  fairly  easy  side-hill  descent  from  the 
summit.  The  projected  location  on  this  variant  was 
more  than  a  kilometer  shorter;  the  summit  more  than 
10  m.  lower;  the  maximum  grade  was  2  per  cent  instead 
of  3  per  cent,  the  curvature  was  reduced  one-half,  and 
the  grading  quantities  were  less  than  on  the  old  line. 
Altogether  the  old  line  was  a  good  example  of  "letting 
it  go  at  that."  Had  the  construction  work  been  com- 
pleted, and  the  line  opened  for  traffic,  this  mistake 
would  have  been  discovei'ed  as  soon  as  the  forest  was 
cleared  away.  The  really  surprising  part  of  this  discov- 
ery was  that  the  new  summit  cut  was  towards  rising 
ground  from  the  old  summit,  and  the  investigation  in 
that  direction  was  undertaken  without  the  slightest  hope 
of  finding  anything  worth  while.  We  simply  expected  to 
make  sure  that  it  was  impracticable. 

As  for  following  out  this  principle  on  projection  work, 
there  are  many  conflicting  ideas.  The  writer  prefers 
to  project  lines  from  the  summits  downgrade,  on  the 
idea  that  any  necessary  development  for  distance  can 
better  be  made  on  low-lands,  where  valleys  tend  to  be 
broader,  and  where  there  is  usually  more  latitude  in 
placing  the  line.  At  summits  the  line  is  fairly  well 
fixed.  But  even  so,  no  line  should  be  accepted  without 
some  study  of  the  possibilities  of  working  upgrade. 

Nothing  is  so  indicative  of  inexperience  as  a  set  of 
expensive  field  maps,  on  whic'h  a  single  line  shows  the 
projected-location  study.  While  it  is  true  that  because 
of  map  errors  the  first  location  run  out  on  the  ground 
in  hilly  country  is  seldom  the  line  constructed,  the  final 
line  should  be  a  refinement  of  the  projected  location, 
and  not  a  new  line.  Experience  only,  will  give  the 
judgment  necessary  to  say  just  how  far  to  go  in  refining 
a  projected  line,  but  it  is  well  to  go  on  the  principle 
of  never  being  entirely  satisfied  with  the  line  laid  down. 

The  lamentable  failure  not  only  in  this  country,  but 
all  over  the  world,  to  continue  the  laying  out  of  new 
railroads,  during  the  past  eight  or  ten  years,  has  caused 
a  gradual  elimination  of  men  expert  in  location  work. 
Should  a  period  of  prosperity,  with  a  changed  public 
opinion,  permit  a  continuation  of  the  railroad  program, 
it  is  probable  that  the  young  men  employed  on  that 
work  would  be  lacking  in  practical  experience.  With- 
out such  safeguards  as  those  outlined  above,  we  should 
have  many  failures  in  properly  laying  out  the  work. 
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Precast  Concrete  Slab  Road  After 
Fourteen  Months'  Use 

Abstract  of  Ilrport  of  Inspiction  of  Ca.ipri-Salt  Creek  (W)io.) 
Homl  by  11.  I!.  Ifniisrr.  iririhwiiii  Knrihirry.  U.  S.  nurrnn  of  Piiluir 
Jtouilx. 

AFTER  14  months'  service  ending  Mar.  11.  the  2,400- 
l\i't.  section  of  experimental  precast  concrete  I'oad 
on  the  heavily  traveled  route  between  Casper  and  Salt 
Creek,  Wyo.,  was  found  in  general  in  good  condition. 
No  visible  lateral  movement  was  observed  and  very  little 
vertical  displacement.  In  the  three  joints  which  showed 
the  greatest  amount 
of  movement  the 
vertical  displace- 
ment was  0.05, 
0.04,  and  0.03  ft. 
The  displacement  of 
practically  all  other 
joints  was  negli- 
gible. All  slabs  are 
free  from  cracks 
except  eight.  Thiee 
slabs  each  show  one 
crack  across  the 
corner  extending 
into    the    slab    less 

than  3  ft.;  two  slabs  each  show  one  crack  across 
the  corner  extending  into  the  slab  le.ss  than  6  ft.; 
two  slabs  each  show  one  crack  extending  entirely 
across  the  slab,  and  one  slab  shows  one  crack  extending 
the  entire  length  of  the  slab  with  one  crack  extending 
half  of  the  width.  All  of  the  cracks  are  too  fine  to  show 
in  a  photograph  and  apparently  are  not  becoming  larger, 
which  would  indicate  the  value  of  the  steel  reinforce- 
ment. Some  of  the  cracks  have  been  filled  with  asphalt. 
Eight  consecutive  slabs  show  some  wear.  It  is  under- 
stood that  a  number  of  the  slabs  were  cast  during  freez- 
ing weather  and  wearing  is  undoubtedly  due  to  frost, 
which  is  not  considered  a  bad  showing. 

Very  little  difference  was  observed  in  the  service  ren 
dered  by  the  different  types  of  joints. 

Present  indications  are  that  the  precast  slab  pavement 
will  continue  to  give  good  service  for  a  considerable 
time  with  very  little  maintenance  other  than  to  keep  the 
shoulders  in  place. 

During  the  year  1021  ti'ucks  of  .'50  to  40  oil  companies. 


crilVED  .lOl.N'T   WITH    NK.^U  C'oK- 

XKR  OF  ONE  SL.VB  SETTLKD 

11.04   FOOT 


the  principal  users  of  the  road,  made  13,000  round  trips 
over  the  pavement  carrying  a  net  weight  of  40.000  tons 
and  gross  weight  of  97,000  tons.  Considering  313  days 
per  year  the  average  number  of  trucks  per  day  was 
eighty-three.  All  of  the  trucks  were  loaded  one  way 
only  from  Casper  to  or  toward  Salt  Creek.  About  60 
touring  cars  daily  pass  over  the  road.  It  is  estimated 
that  30  to  40  per  cent  of  the  trucks  are  equipped  with 
pneumatic  tires.  About  50  per  cent  of  the  haulage  is 
done  by  the  Mid  West  Oil  Company  which  has  fourteen 
3-ton,  five  2'-ton,  and  one  5-ton  trucks  and  several  trail- 
ers. The  average  rate  of  speed  is  12  miles  per  hour  for 
the  3-ton  trucks,  14  to  15  miles  for  the  2j-ton  trucks. 
The  heaviest  single  load  was  a  crankshaft  and  engine 
base  having  a  net  weight  of  22  j  tons.  The  load  was 
hauled  on  two  reconstructed  trailers  and  was  equally 
distributed  on  eight  42-in.  steel  wheels  10  in.  wide. 

[The  letiiilts  of  the  iiiKpection  of  the  monolithic  concrete 
ffccfion  of  the  saine  road  are  yiven  in  the  following  article. 

— EniTOi!.] 


Inspection  of  Casper-Salt  Creek 
Monolithic  Concrete  Road 

FEDERAL    inspection    in    March    of    the    4-year-old 
Casper-Salt  Creek  (Wyo.)   monolithic  concrete  road 
carrying  heavily  laden  trucks  to  the  oil  fields  indicated 
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}i'  pavement  has  only  a  fow  ])l;unly  visible  transverse  crack.** 
vvliich  I'xtoiiil  less  than  one-half  the  distance  across  the  paveinent. 

f"  p.ivenient  lias  only  a  few  |)lainly  visible  longritudinul  cracks 
which  extend  ahmg  the  pavement  less  than  one-half  the  length  of 
llic  slab. 

Slirvhil  classification  shows  in  more  detail  conditions  of  slabs 
which  could  nut  be  place-.l  under  any  of  the  above  classes,  such  as 
small  disintegrated  portions. 


cA.-^i'ioK-SAi.T  c'i;i:i;f  i'i:I':cast  co.nouiotio 

Kight   slabs    slij;;hll\-    wor-n    prohahl\-    duo    tvi    being    cast 


that  92.6  per  cent  of  the  slabs  are  in  good  condition,  and 
with  a  small  amount  of  maintenance  should  continue  to 
give  satisfactory  service  for  an  indefinite  period.     The 
remainder  need  considerable  maintenance.     Four  slabs 
needed  replacement  and  in  seven 
small      portions      were      disin- 
tegrated.      Two     slabs    showed 
wear  due  to  poor  concrete  or  im- 
proper   curing,    and    one    slab, 
which      showed      several      hair 
cracks,  did  not  show  perceptible 
wear  or  disintegration. 

"Taken  as  a  whole,"  states 
P..  B.  Hauser,  engineer,  Bureau 
•  if  Public  Roads,  who  made  th-j 
inspection,  "considering  the 
heavy  truck  traffic,  the  quality 
if  concrete  appears  to  be  good 
and  the  pavement  is  wearing 
well.  The  cracks  are  un- 
doubtedly due  to  uneven  settle- 
ment of  the  subgrade." 

The   classification   of  the   864 
I'vvF.MioxT  blocks    given    above    is    accord- 

in   freezing  w.aihir.  ing  to  the  method   used  by  the 
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TYPE  OK  CHAINS  USED  ON  TKUCKS  OX  OASPER- 
SALT  CREEK  ROAD 

bureau  in  the  study  of  the  California  highway  system 
with  two  additional  subsidiary  classes  and  a  special 
description  applied  to  a  few  slabs  (See  Enyineering 
News-Record,  March  17,  1921,  p.  469). 


Zoning  Ordinance  Adopted  at  Akron,  Ohio 

UNUSUAL  features  of  the  zoning  ordinance  unan- 
imously adopted  by  the  City  Council  of  Akron, 
Ohio,  in  accordance  with  recommendations  of  the  City 
Planning  Commission,  are  the  restriction  of  building 
lines  of  all  residence  districts  and  showng  them  on 
a  separate  set  of  maps  as  part  of  the  zoning  ordinance; 
the  method  for  taking  care  of  uses  classed  as  "inde- 
terminate" and  "institutional;"  and  provisions  for 
garages  under  restrictions  as  to  repair  facilities,  etc., 
in  retail  business  districts. 

The  ordinance  provides  for  six  classes  of  use  and  one 
class  of  special  use  districts,  the  latter  divided  into 
three  parts;  and  for  five  height  districts  and  also  for 
five  area  districts.  The  six  use  districts  are  dwelling, 
apartment  house,  retail  business,  commercial,  ordinary 
industry,  and  heavy  industry;  and  the  special  uses 
are  subdivided  into  obnoxious,  indeterminate,  and 
in,stitutional.  The  limits  in  each  of  the  height  districts 
are  35,  50,  75.  105,  and  136  ft.  The  area  districts  pro- 
vide for  the  following  number  of  square  feet  of  lot  area 
per  family:  4.000,  2,000,  1,000,  500,  and  310  sq.ft.  On 
corner  lots  10  per  cent  may  be  deducted  from  the  area 
per  family. 

As  to  the  building  lines  in  residence  districts,  the 
commission  states : 

The  zoning  plan  also  establishes  building  lines  on  all 
streets  in  residence  districts  and  on  some  streets  in  business 
and  industry  districts  to  maintain  front  yards,  along  resi- 
dence streets  and  to  provide  adequate  distances  between 
buildings  required  by  traffic  conditions  and  the  anticipated 
height  of  buildings,  in  the  interest  of  public  health,  safety, 
convenience,  comfort  and  general  welfare.  In  residence 
districts,  the  building  lines  established  generally  conform 
to  the  lines  provided  by  deeds,  allotment  plats  or  the  lines 
determined  by  .50  per  cent  or  more  of  e.xisting  buildings. 
.411  building  lines  are  shown  on  a  separate  set  of  maps 
which  accompanies  and  is  a   part  of  the  zoning  ordinance. 

The  use,  height,  and  area  districts  are  all  shown  on 
a  single  set  of  maps  consisting  of  twelve  sheets,  drawn 
to  a  scale  of  400  ft.  per  inch. 

For  the  foregoing  information  we  are  indebted  to 
Charles  F.  Fisher,  formerly  engineer  of  the  City  Plan- 
ning Commission  of  Akron,  Ohio,  and  now  engaged  in 
zoning  work  at  Providence,  R.  I.,  under  the  direction  of 
Robert  Whitten. 


Sources  of  Error  Occurring 
in  Boundary  Surveys 

Precise  Triangulation  Prerequisite  to  Satisfactory 

Boundary  Determination  —  Examples  of 

Station  Error  in  Astronomic  Method 

By  C.  V.  Hodgson 

Assistant  Chief,  Division  of  G'odfs.v,  U.  S.  Coast  and 
Geodetic  Survey.  A\';ishington 

THE  methods  of  describing  the  boundaries  of 
national  territories  and  their  subdivisions  .show 
only  one  advance  through  the  centuries — that  of  using 
parallels  and  meridians  as  boundary  lines.  Nor  have 
the  engineering  interpretations  of  those  descriptions 
made  the  progress  they  should. 

Notwithstanding  the  importance  of  the  proper  de- 
lineation of  boundaries,  there  is  lacking  an  established 
method  of  procedure,  based  upon  proper  engineering 
principles  for  locating  boundary  lines.  The  legal  prin- 
ciples involved  are  simple,  resting  mainly  upon  the 
tenet  of  national  law  which  provides  that  the  boundary 
line  between  units  of  equal  sovereignty  be  defined  by 
mutual  agreement  of  the  powers  concerned.  Here  no 
doubt  lies  the  reason  why  a  standard  practice  has  not 
grown  up  for  making  boundary  surveys,  for  no  matter 
by  what  method  the  boundaries  are  located  and  marked, 
u  boundary  once  legally  agreed  to  by  both  parties  will 
remain  the  boundary  until  modified  by  subsequent 
agreement. 

Aside  from  the  legal  aspects,  some  interesting  engi- 
neering questions  are  involved  in  determining  bound- 
aries when  defined  as  being  formed  by  a  parallel  or 
meridian,  or  by  a  straight  line  between  two  designated 
points.  The  question  as  to  whether  a  boundary  should 
be  determined  by  astronomic  methods,  or  a  combina- 
tion of  astronomic  and  geodetic  methods  has  more  than 
academic  interest  to  the  parties  concerned.  Even  the 
simple  operation  of  running  a  straight  line  between 
two  points  on  the  earth's  surface  is  not  so  elementary 
as  it  sounds,  for  C.  A.  Schott  ("Oblique  Boundary 
Line  Between  Califoi-nia  and  Nevada,"  report  of  Coast 
and  Geodetic  Survey  for  1900,  Appendix  3)  pointed 
out  in  a  mathematical  discussion  of  the  oblique  boundary  > 
between  Nevada  and  California  that  eight  different 
so-called  straight  lines  may  be  run  bet'veeii  two  points 
on  the  earth's  surface.  This  condition  is  due  to  the 
fact  that  the  deflection  of  the  vertical  at  different  points 
on  the  line  varies,  and  the  methods  of  making  the  back- 
sight and  foresight  in  lining  out  the  boundary  are 
different. 

This  station  error  is  the  deflection  of  the  plumbline 
from  the  normal  to  the  ellipsoid  of  mean  surface  of 
the  earth  caused  by  the  variations  in  the  density  of 
the  earth's  crust.  Its  eftect  is  to  shift  the  observer's 
zenith. 

Examples  of  Station  Error — Some  idea  of  the  magni- 
tude of  the  errors  which  may  be  introduced  into  de- 
terminations of  geographical  positions  by  this  station 
error  may  be  obtained  by  an  inspection  of  the  geodetic 
latitudes  and  longitudes  of  some  state  boundary  monu- 
ments when  determined  by  the  precise  triangulation  of 
the  Coast  and  Geodetic  Survey.  This  triangulation  is 
based  on  the  North  American  Datum,  which  was 
adopted  originally  by  the  United  States  and  later  by 
Canada  and  Mexico  as  a  triangulation  reference  datum 
and  so  chosen  as  to  bring  the  continental  area  of  the 
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United  States  into  its  proper  geographical  relation  with 
the  equator  and  the  Greenwich  meridian. 

The  arc  of  precise  triangulation  along  the  ninety- 
eighth  meridian  shows  that  the  north  boundary  of  the 
state  of  Kansas  is  nearly  880  ft.  north  of  the  fortieth 
parallel,  while  its  south  boundary  is  over  500  ft.  south 
of  the  thirty-seventh  parallel,  its  constitutional  bound- 
aries. Supposing  that  the  relation  between  monuments 
and  adjusted  latitudes  remains  the  same  for  the  whole 
length  of  the  state,  the  state  is  therefore  i  mile  wider 
than  intended  by  its  constitutional  limits. 

Triangulation  also  showed  a  boundary  monument  be- 
tween Colorado  and  Wyoming  to  be  almost  600  ft.  too 
far  south,  a  monument  between  South  Dakota  and 
Nebraska  nearly  6G0  ft.  too  far  north,  the  monument 
at  the  southeast  corner  of  Montana  650  ft.  too  far 
south,  and  the  monument  at  the  northeast  corner  of 
Wyoming  over  800  ft.  too  far  south. 

Longihtdinal  Discrepancies — The  discrepancies  in 
longitude  are  even  greater  than  in  latitude,  due  no 
doubt  to  the  far  greater  difficulty  in  securing  an  accu- 
rate longitude  determination.  A  boundary  monument 
between  Colorado  and  Utah  is  over  2,200  ft.  too  far 
west,  according  to  its  longitude  on  the  North  American 
Datum.  One  monument  on  the  eastern  boundary  of 
Montana  indicates  that  the  boundary  is  almost  1,900  ft. 
east  of  its  proper  location,  while  another  monument 
about  150  miles  further  south,  on  the  same  boundary 
and  supposedly  on  the  same  meridian,  is  3,300  ft.  east 
of  the  pi'oper  meridian,  defined  as  the  twenty-seventh 
meridian  west  of  Washington. 

The  boundai-y  line  marked  between  Nevada  and  Utah 
exhibits  a  similar  divergence  from  a  true  north  and 
south  direction,  for  in  latitude  39  deg.  10  min.  a  bound- 
ary monument  supposed  to  be  on  the  thirty-seventh 
meridian  west  of  Washington  is  about  1,040  ft.  too  far 
east,  while  in  latitude  41  deg.  20  min.  it  is  nearly 
3,300  ft.  too  far  east.  It  should  be  stated  that  the 
distances    given    above    are    in    round    numbers. 

These  discrepancies  between  the  astronomic  and 
geodetic  latitudes  and  longitudes,  while  large,  are  ex- 
celled in  size  by  those  found  in  other  countries.  As 
one  of  several  examples  that  could  be  cited  a  relative 
discrepancy  in  geographic  position  was  found  between 
two  astronomic  stations  in  Turkestan  65  miles  apart 
amounting  to  76  seconds  of  arc — almost  a  mile  and  a 
half.  This  is  an  average  error  of  120  ft.  to  the  mile. 
Again,  in  the  vicinity  of  Dehra  Dun,  India,  there  is  a 
total  deflection  of  the  vertical  of  62  sec.  of  arc,  and 
within  five  miles  the  change  in  the  meridian  compo- 
nent of  the  deflection  amounts  to  more  than  12  sec.  of 
arc.  In  other  words,  the  difference  of  latitude  between 
the  two  ends  of  that  five-mile  line  would  be  in  error 
more  than  1,200  ft.  if  determined  astronomically. 

It  will  be  seen  from  the  above  that  a  boundary  line 
located  by  astronomic  methods  will  be  seriously  out  of 
relation  to  the  geographic  position  of  the  adjacent  ter- 
rain as  detennined  by  a  general  system  of  triangula- 
tion, but  an  even  more  serious  defect  in  its  location  is 
found  in  its  zig-zag  course,  due  to  the  effect  of  the 
change  in  the  deflection  of  the  plumbline  along  the 
boundary.  Each  astronomic  station  will  have  its  zenith 
deflected  in  a  different  direction  or  amount  from  the 
preceding  one,  and  the  line  carried  forward  will  have 
its  direction  affected  accordingly.    This  explains  in  part 


why  two  successive  locations  of  a  boundary  never 
agree,  for  while  two  astronomic  determinations  of  the 
geographical  position  of  any  one  point  will  agree  within 
one  or  two  tenths  of  a  second  of  arc  (^  about  ten  to 
twenty  feet)  a  line  extended  from  that  point  for  fifty 
miles  to  another  astronomic  position  may  show  a  dis- 
ci-epancy  of  several  hundred  feet  in  the  position  of  the 
second  point. 

Where  there  is  existing  adjusted  triangulation  or 
a  standard  datum  for  horizontal  control  proper  geodetic 
methods  will  give  a  boundary  line  which  will  meet  the 
fundamental  requirements  that  the  boundary  be  in 
proper  relation  to  geographical  position  to  the  adjacent 
territory  as  mapped,  and  also  that  all  points  on  the 
marked  line  shall  be  on  the  meridian  designated  as  the 
boundary,  or  on  the  arc  of  a  great  circle  between  the 
two  points  designated  as  the  terminal  points.  No  other 
location  is  satisfactory  from  an  engineering  or  mapping 
standpoint  though  it  may  meet  the  legal  requirements. 

Satisfactory  Boundary  Determination — To  secure 
this  result  two  things  are  essential.  The  first  is  that 
the  termini  of  the  boundary  arc  be  determined  by 
precise  triangulation  and  by  it  connected  to  the  stand- 
ard datum  of  the  country.  The  second  is  that  precise 
triangulation  shall  follow  the  boundary  so  closely  that 
offsets  can  be  measured  from  a  sufficient  number  of 
triangulation  stations  to  the  boundary  to  define  the 
boundary  adequately.  Before  the  offsets  are  measured 
the  entire  triangulation  should  be  adjusted  to  the  gen- 
eral control  scheme  of  the  country.  The  offsets  can 
then  be  measured  to  the  boundary  according  to  the  com- 
puted distances  and  directions,  and  the  monuments 
tested  visually  for  alignment. 

The  location  of  the  boundary  lines  of  a  nation  or  of 
its  subdivisions  is  of  such  prime  importance  that  the 
methods  used  should  correspond  in  accuracy  to  those 
employed  on  the  most  accurate  control  surveys. 


Combined  Dam,  Sewer  Inlet  and  Weir 

By  R.  E.  Spear 

Formerly  Borough  Engineer,  Ambrldge,  Pa. 

SPECIAL  structures  consisting  of  a  combined  weir, 
dam  and  inlet  to  measure  the  water  during  flood 
period,  to  hold  back  the  debris  that  comes  down  the 
steep  ravines  and  to  act  as  an  inlet  to  a  sewer  have  re- 
cently been  constructed  in  the  hill  sections  of  the 
Borough  of  Ambridge,  Pa.  The  form  is  shown  in  the 
accompanying  drawing.  In  one  rain  one  of  the  struc- 
tures held  back  120  cu.yd.  of  debris,  thus  enabling  the 

Concrtfe 
Jivlkhtad 


Down  Streom    Elevation 


1  t?'^'^'",^- 
^  lij^  ongit  iron 


Oratt 


fk 


£■^1  contrrtt 


Sectional  Elevation 
at  A-A. 
DAM    INLET    WEIR 

INLET  TO  CATCH  UKDUIS  -V.XD  ME.\SURE  FLOOD 

sewer  inlet  to  function  properly  rather  than  being  com- 
pletely covered  up  and  permitting  debris  to  be  carried 
to  streets  and  property  below.  The  average  cost  of  con- 
struction is  $60.  Many  times  this  amount  has  been 
saved  in  one  season. 
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Zoning  Progress  in  the  United  States 

By  Mary  T.  Vookiiees 

Division  of  TJoihliiig  ami  Housing.  I  )■  r>.ii  Inniii  of  Cnmnierco, 
Wasliington,   1 1.   i '. 

ZONING  regulations  to  control  the  use.  and  in  the 
majority  of  cases  also  the  height  and  area  of  build- 
ings, in  accordance  with  a  practical  plan  of  municipal 
development,  have  been  adopted  in  78  cities  of  the 
United  States  within  the  past  few  years.  The  police 
power  of  the  state  under  which  zoning  ordinances  are 

STATES  AND  CITIES  WITH  ZONING  LAWS  AND  ORDINANCES 

REVISED  TO  SEPT.,    1922 

"Comp."  indicates  a  comprohensivo  zoning  onliniinc-c:  "U.so"  menus  use 

(listrirts  or  zones  onlj-.  Tlie  last  coliunn  gives  the  date 

tlie  various  ordinanecs  were  adopted. 


CALIFORNIA — -\ny  incorporated  city 
and  town  itiay  adopt  zoning. 


Alameda 
Herl;ele\' 
C'oronado 
Long  Itcacli 
lios  .Anijeles 
Oakland 
Palo  Alto 
Pasailena 


Coinp. 

Use 

Conip. 

Coiup. 

Use 

Use 

Conip. 

Use 

Comp. 

Use 

Use 


1919 

1920 

1920 

1921 

1909.  1916.  1921 

1919 

1918 

1919 

1922 

1917,  1920 

1917.  1919 


NEW  .TEliSEY  -All 


Pomona 

Sacramento 

Santa 

Barb.ara       Use  1920,  1922 

San  I*"raneisco  Use  1921 

Turloek  Use  1918 

CONNECTICUT— Applies     to     New 

Haven 
DISTRICT  OF  COLUMBIA— Applies 

to  Wasliincton. 
Wa.shington     Comp.      1920 
GEORGIA — Applies    to    Atlanta,     as 

amendment  to  city  charter. 
.\tlanta  Comp.    Ordinance    with 

race   districts 
1922 
ILLINOIS— Each    city,     village    and 

incorporated  town. 
Kvanston         Comp.      1921 
Glencoe  Comp.      1921 

Oak  Park  Comp.  1921 
River  Forest  Comp.  1922 
Winnetka  Comp.  1922 
INDIANA— All  cities. 

IOWA — Cities  of  first  class,  including 
citiesunder  commission  form  of  ffdveni- 
ment  and  cities  under  special  charter. 

KANS.\S — Cities  of  first  class  having 
pop.  exceeding  20,000. 

Hutchinson      Conip.       1921 

Wichita  Comp.      1922 

LOUISIANA— Cities    with 
50,000 

MASSACHUSETTS— Any 
town. 

Rrocklon  Comp.      1920 

Brookline  Comp.       1922 

Milton  Use  1922 

MICHIGAN— City  and  villages, 

MINNESOTA— Cities  of  first  class  and 
any  city  of  50. 000  pop. 

St.  Paul  Comp.       1922 

MISSOURI— Every  city  haxnng  or  at- 
taining pop.  not  less  than  200,000  anrl 
not  more  than  600,000;  each  in- 
corp.  city  or  town  of  50,000  or  le: 


pop. 


c  1  t  V    n  r 


Use 

Comp. 
Comp. 


1921 


1922 
1918 


Springfield 
Ilichmond 

Heights 
St.  Louis 
I'niversity 

City  Comp. 

NEBR.\SKA— All 

polilan  cla.ss. 
timaha  Comp.       1920 

NEW  .TERSEY— All  .minieipalitiis 
Rogola  Comp.      192! 

liounfl  Brook  Conip. 
Caldwell  Comp. 

CliTsidi'  Park  Comp. 
East  Orange  Comp. 
nien  Ridge  Comp. 
Hoboken  Comp. 

Irvington         Comp. 


1922 

cities     of 


1921 
1921 
1920 
1921 
1921 
1922 
1922 


lersey  city 

Maplewood 

Montelair 

Newark 

Nutley 

Paterson 

Rah  way 


Comp 

Use 

Comp. 

C'omp. 

Conip- 

Conip. 

Dse 

Height 


municipalities. 

1922 

1921 

1921 

1920 

1922 

1921 

1920 
.and  area  regula- 
ins  in  lesidcnee  dist- 
t  1921 


Roselle  Coniji- 

Roselle  Park  Conip. 

Rutherford  Comp. 

South  Orange  Comp 

Verona  Use 

Wcstfield  Comp. 

West  Orange  Comp 

NEW  YORK  -Cities  not  of  the  first 
class,  and  villages,  and  to  New  York 
and  Rochester^as  amendments  to  city 
charters 

Bron.\viIlc        Use 

Gloversville     Comp. 

New  Roehelle  Comp. 

NewYorkCity  Comp. 

.\iagara  Falls  Comp. 

No.  Peltiani     Conip. 

Rochester         Use 

Scarsdale  Comp. 

S\Tacuse  Use 

White  Plains    Comp. 

Yonkers  Coni|> 

NORTH  CAROLINA— City  planning 
law  with  z.ming  provisions  applies  to 
cities  in  the  counties  of  Buncombe, 
New  Hanover  and  Wake 

OHIO — .\nyrauniciiiality 


1922 
1921 
1922 
1922 
1922 
1921 
1921 


1922 
1921 
1921 
1916 
1920 
1921 
1919 
1922 
1922 
1920 
1920 


Comp.       1922 

1921 

1910, 

1922 

■  incorponati 


1922 


d  . 


ml 


.\kron 

Cleveland 

Heights        Comp. 

E.  Cleveland   Comp. 

Lakewood        Comp. 

OREGON— Any 
_town, 

PENN.SY'LVANI.A— Cities  nf 
and  second  classes. 

RHODE  ISLAND— Any  city 

SOUTH   CAROLINA— Park   coiumis. 
Csion  law  with  zoning  ]jrn\isions  ap- 
plies to  S[i.irtanburg- 

TENNESSICE— All     municipalities    ol 
pop.  in  exces.s  of  160,000  in  1920. 

TEX.\S — Cities  or  towns  having  pi 
ore  than  5,000 


ihe  first 


p. 


l,)allas 


U.si 
Rac 


1922 


segre- 
gation 1916 


UTAH 
Salt  Lake 

City  Use  1 920 

MRGINIA— Anvcitv 
Richmond        Use  1922 

WASHINGTON 
Tacoma  I'se  1919 

WISCONSIN— ICvery    city 

village    in    any    county 

250,000  or  III 


and 
f    ,.op. 


Cudaliy 

.laiiesville 

T-aCrosse 

Milwaukee 

Neenah 

Racine 


I'se 
Comp. 
Use 
Comp. 

IVe 
Us.' 


1919 
1922 
1921 
1920 
1915 
1916 


enacted  is  usually  delegated  to  the  city  by  the  state 
legislature,  although  some  cities  have  zoned  under 
home  rule  provisions,  which  they  believe  to  be  a  suffi- 
cient grant  of  power. 

Twenty-five  states  and  the  District  of  Columbia  have 
passed  laws  granting  to. their  cities  the  right  to  zone. 


In  some  of  these  states,  all  municipalities,  including 
counties,  may  zone,  while  in  others  oiil;'  particular 
cities  or  classes  of  cities  have  been  given  this  power, 
A  number  of  states  will  place  zoning  enabling  acts  be- 
fore their  legislatures  in  192.3. 

Large  cities,  particularly,  have  felt  the  need  of  this 
sort  of  municipal  protection.  At  the  present  writing  7  ■. 
per  cent  of  the  cities  of  over  100.000  population  in  the 
United  States  are  zoned,  or  e.xpect  to  zone  shortly. 
However,  the  small  cities  and  towns  far  outnumber  the 
larger  ones  in  zoning  activity. 

The  first  comprehensive  zoning  ordinance  in  the 
United  States  was  enacted  by  New  York  City  in  1916. 
The  entire  city  was  divided  into  zones  or  districts  to 
each  of  which  appropriate  regulations  of  the  use,  the 
height  and  the  area  of  buildings  applied.  Some  cities 
have  adopted  ordinances  limiting  only  property  uses. 

The  accompanying  table  li.sts  the  state  zoning  laws 
and  city  ordinances  thus  far  passed.  The  language  of 
the  act  in  each  state  law  has  been  retained  so  far  as  is 
consistent  with  space  limits.  The  writer  will  be  glad 
to  be  informed  of  additions  to  this  list. 


A  Legal  View  of  Fire  Protection 

A  decision  recently  rendered  by  the  Coui-t  of  Appeals 
of  New  York  State  in  a  case  involving  the  mandatory 
installation  of  fire  windows  throws  light  on  the  attitude 
of  the  legal  mind  toward  the  technical  questions  of  fire 
protection.  The  fire  commissioner  of  New  York  City, 
under  a  provision  of  the  city  charter,  ordered  a  building 
owner  to  provide  certain  windows  in  his  building  with 
metal  or  kalamein  frames  and  sashes  with  wired  glass 
and  make  them  of  self-closing  construction.  The  owner 
sued  to  prevent  the  execution  of  this  order,  on  the 
claim  that  such  installation  constituted  a  structural 
change.    Rudolph  P.  Miller  outlines  the  case  as  follows: 

The  question  seems  to  hinge  on  an  interpretation  of 
the  city  ordinance  which  requires  that  "the  owners  and 
proprietors  of  all  manufactories  shall  provide  such  fire 
hose,  fire  extinguishers,  buckets,  axes,  fire  hooks,  fire 
doors,  and  other  means  of  preventing  and  e.xtinguishing 
fires  as  the  fire  commissioner  may  direct."  By  a  previ- 
ous decision  of  the  Court  of  Appeals  the  fire  commis- 
sioner has  no  authority  under  this  provision  to  order 
structural  changes.  The  lower  court  decided  against 
the  defendant,  the  Appellate  Division  reversed  this 
judgment,  and  the  Court  of  Appeals  again  reversed  the 
Appellate  Division.  In  confirming  the  judgment  of  the 
trial  court,  the  upper  court  held  that  installations  of 
the  windows  is  not  a  structural  change.  In  explaining 
this  decision  the  court  of  last  resort  said  f  italics  ours)  : 

"So  far  as  the  window  frames  or  sashes  are  con- 
cerned, defendant  could  comply  with  the  order  of  the 
fire  commissioner  by  paintimi  or  coating  them  ivith  a 
certain  kind  of  fireproof  mixture.  This  involves  no 
structural  change.  The  same  is  true  of  the  requirement 
for  wired  glass  in  windows.  A  window  pane  is  of  such 
fragile  and  therefore  temporary  and  changeable  char- 
acter that  we  do  not  think  that  anybody  would  regard 
it  as  a  part  of  the  permanent  construction  of  the  build- 
ing as  would  be  an  elevator,  a  chimney,  or  a  wall.  The 
feature  of  making  the  windows  self-closing  is  a  matter 
of  detail  involving  the  use  of  some  simple  device,  and 
certainly  would  not  involve  anything  more  in  the  way  of 
permanent  construction  than  would  the  appliances  which 
are  attached  to  an  ordinary  fire  door  causing  it  to  close 
when  fire  approaches." 
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Traffic  Circle  Relieves  Crowded 
Street  Intersections 

A  METHOD  of  traffic  control  for  relieving  congestion 
at  street  intersections  has  recently  been  put  into 
operation  in  Los  Angeles  by  Major  John  A.  Griffin, 
city  engineer  who  states  that  it  has  clearly  demonstrated 
itself  to  be  capable  of  handling  up  to  5,000  vehicles 
per  hour  without  the  aid  of  a  traffic  officer.  The  timing 
of  vehicles  by  stop-watch  as  they  entered  the  apparent 
congestion  in  the  double  line  of  traffic  revolving  around 
the  cii-cle,  according  to  Major  Griffin,  showed  that  even 


TRAFFIC    CIRCLE   AND   LINES    OK  TKAVKL 

loaded  trucks  with  trailers  would  go  through  the  inter- 
section and  be  clear  in  slightly  less  than  a  minute. 
Ordinary  cars  took  about  40  sec. 

A  40-ft.  circular  enclosure  is  laid  out  in  the  center 
of  the  intersection  so  that  all  machines  must  turn 
to  the  left  striking  the  line  of  traffic  obliquely  instead 
of  at  right  angles.  This  has  the  effect  of  causing  each 
machine  to  turn  in  behind  the  machines  already  using 
the  crossing  and  the  rotation  of  the  entire  mass  pro- 
vides for  100  per  cent  utilization  of  the  roadway, 
whereas  with  a  traffic  officer  on  the  intersection  only 
50  per  cent  of  the  roadway  can  be  used  at  any  one  time. 

When  the  traffic  circle  was  tried  out  it  received  much 
adverse  comment  from  those  who  saw  it  for  the  first 
time.  However,  actual  experience  with  the  plan.  Major 
Griffin  asserts,  proves  that  there  is  not  as  much  con- 
fusion as  would  at  first  appear  because  each  machine 
continues  to  move  toward  its  objective. 


Radio  on  the  Salt  River  Project,  Arizona 

A  radio  broadcasting  station  has  been  installed  to 
facilitate  the  operation  of  the  Salt  River  Irrigation 
Project.    The  Reclamation  Record  for  August  reports: 

Gages  are  placed  in  the  upper  Verde  and  also  at  Cave 
Creek,  so  that  any  appreciable  rise  of  water  caused  by  sud- 
den storms  can  be  noted  and  broadcasted  from  the  station  to 
the  manager's  office  in  Phoenix  and  to  all  ranch  owners  who 
listen  in,  thus  providing  a  timely  warning  and  preventing 
great  damage.  The  inlet  from  the  resei-voir  at  Roosevelt 
Dam  will  also  be  controlled  by  telephone  from  Phoenix, 
based  on  reports  from  the  radio  station;  thus  it  will  be 
closed  when  there  is  a  sufficient  water  supply  and  opened 
when  the  water  in  the  river  is  low. 


Revamped  Sewage  Disposal  Plant 
at  Chicago  Heights,  111. 

Contact  Bed  Replaced  by  Sprinkling  Filters  Dosed 

From  Tanks  Having  Rotating  Slide  Valves — 

New  Electric  Driven  Pumps 

By  L.  K.  Sherman 

President,  Randolph-Perkins  Co.,  Consulting  Engineers,  Chicago 

IN  THE  remodeled  sewage-works  of  Chicago  Heights, 
111.  (Fig.  1),  the  original  contact  beds  have  been 
changed  into  sprinkling  filters,  pumps  installed  to  give 
the  requisite  head  and  a  novel  rotating  slide  valve  appa- 
ratus devised  to  vary  the  head  and  quantity  fed  to  the 
sprinkling  nozzles. 

Chicago  Heights  has  a  population  of  20,000,  the 
greater  part  of  which  is  served  by  separate  sewers. 
The  sewage  was  treated  for  several  years  by  septic 
tanks  and  contact  beds  but  the  beds  clogged  and  became 
ineffective.  Recently  the  city  completed  the  remodeling 
of  its  sewage-works,  utilizing  so  far  as  possible  the 
old  plant.  The  four  contact  beds,  with  a  total  area  >Jf 
one  acre,  were  changed  to  sprinkling  filters  equipped 
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KIG.    1— CHICAGO   HEIGHTS   SEWAGE-WORKS 

Old  contact  beds  changed  to  sprinkling  filters.  Former 
syphon  dosing  chanibt-r  converted  to  combined  pump  house 
and  rotating  slide-valve  dosing  apparatus,  suppl.ving  beds 
alternately  with  variable  head  on  sprinklers. 

with  400  Taylor  nozzles.  Remodeling  the  old  works 
into  an  activated-sludge  plant  would  have  cost  20  per 
cent  less  but  the  annual  cost  would  have  been  more 
than  twice  that  for  sprinkling  filters. 

Since  the  available  gravity  head  was  insufficient  to 
operate  sprinklers,  additional  head  is  secured  by  means 
of  two  float-controlled,  electrically-operated  centrifugal 
pumps.  The  flow  of  sewage  varies  from  300  to  3,000 
g.p.m.  One  pump  has  a  capacity  of  1,000  and  the  other 
of  3,000  g.p.m.  The  pumps  are  set  in  the  same  sump 
and  are  direct-connected  to  their  respective  motors  by 
vertical  shafts.  The  old  house  which  held  the  siphons 
for  dosing  the  contact  beds  was  remodeled  into  a  pump 
station. 

The  novel  feature  of  the  new  installation  is  the  in- 
termittent, variable  dosing  apparatus  shown  in  Figs.  2 
and  3.  The  pumps  discharge  through  separate  pipes 
into  a  steel  dosing  tank  4  ft.  in  diameter  and  9  ft. 
high.  Each  discharge  pipe  is  provided  with  a  back- 
pressure flap  valve.  In  the  bottom  of  the  tank  are  four 
10-in.  pipe  outlets,  placed  90  deg.  apart.  Each  outlet 
supplies  the  sprinkler  system  of  one  of  the  four  filter 
beds.     A  vertical  shaft   in   the   center   of  the   tank   is 
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FIG.  2— DOSING  TANK  AND  TOP  FLOOR  OF  PUMP  HOUSE 

Rotating  slide  valves  connected  with  shaft  driven  by  J-hp. 
motor  at  left  of  tank  control  four  outlets  in  bottom  of  tank 
(below   floor).      Bach   outlet   supplies   one   sprinkling   filter. 

turned  by  a  worm  gear  on  top  of  the  tank,  driven 
through  belt  connection  by  a  i-hp.  electric  motor.  The 
vertical  shaft  carries  two  plates,  or  slide  valves,  each 
having  an  arc  of  90  deg.,  placed  opposite  each  other. 
(Only  one  valve  is  shown  in  Fig.  3.)  The  valves  are 
geared  to  make  one  revolution  in  30  minutes.  As  the 
slide  valve  passes  one  of  the  10-in.  ports  the  sewage 
begins  to  flow  out  at  an  increasing  rate  until  full 
opening.  At  the  same  time  the  sprinkling  nozzles  of  the 
bed  supplied  by  that  port  gradually  increase  the  radius 
of  their  spray  until  they  cover  a  diameter  of  11  ft.  The 
flow  continues  for  8  minutes,  when  the  radius  of  the 
spray  gradually  decreases,  comes  to  a  stop  and  that 
particular  bed  rests  for  8  minutes.  The  period  between 
partial  and  full  discharge  of  the  nozzles  can  be  increased 

to  any  desired  extent  by 
making  the  edge  of  the  ro- 
tating valve  on  a  diagonal 
instead  of  a  vertical  line. 

When  the  larger  pump  is 
in  operation  and  when  two 
ports  are  at  full  opening, 
the  other  two  are  closed  and 
100  nozzles  on  each  of  two 
beds  ai-e  at  full  spray.  With 
the  smaller  pump  in  opei-a- 
tion,  any  two  adjacent  beds 
are  cut  out  by  closing  two 
gate  valves  on  these  beds. 
About  one-third  of  the  noz- 
zles are  also  cut  out  by  two 
gate  valves  in  the  two  oper- 
ation beds.  The  cycle  of 
dosing  and  rest  then  takes 
place  alternately  upon  the 
two  beds  in  service.  The 
maximum  head  at  the  noz- 
zles is  2.7  ft.  for  operation 
with  either  pump.  The 
total  head,  including  fric- 
tion losses,  or  height  of 
water  in  the  dosing  tank, 
ranges  from  4  to  6  ft. 
above  the  nozzles. 


Normally  the  smaller  pump  is  sufficient.  When  the 
sewage  flow  is  more  than  1,000  g.p.m.  the  four  gate 
valves  in  the  beds  are  opened,  the  current  is  shut  off 
the  smaller  pump  and  the  large  one  started.  This  is 
the  only  manual  operation  required.  The  city,  however, 
keeps  a  man  on  duty  at  the  sewage  works  to  rake  off  the 
screens,  keep  the  nozzles  clear,  regulate  flow  in  the 
settling  basins,  handle  the  sludge,  act  as  watchman  and 
generally  follow  instructions  and  keep  records  for  the 
efficient  operation  of  the  plant. 

The  new  works  and  dosing  apparatus  was  designed 
by  the  writer  and  the  construction  supervised  by  M. 
H.  McCoy,  city  engineer.  William  F.  Hildemann,  Chi- 
cago Heights,  111.,  was  the  contractor. 


Plan 

FIG.    3— DOSING    TANK 

Only  one  of  the  two  valves 
is  shown.  Two  beds  dosed  to- 
gether normally.  Any  bed 
may  be  thrown  out  of  use  by 
closing  valve  on  supply  pipe. 


Experiment  in  Asphalt  Paving  at 
Philadelphia,  Pa. 

Base  Roughened  by  Slag  Spread  on  Green  Concrete 

and  Slightly  Pressed  In — Large  Stone 

Used  in  Binder  Course 

By  Julius  Adler 

Deputy  Chief,  Bureau  of  Highways,  Philadelphia,  Pa. 

WITH  the  outlook  promising  traffic  of  increasing 
severity  on  Philadelphia  streets,  it  was  feR  this 
year  that  the  time  had  arrived  to  try  out  in  an  experi- 
mental way  some  changes  in  the  make-up  of  an  asphalt 
pavement  which  would  be  more  far-reaching  than  the 
ordinary  variations  which  are  supposed  to  distinguish 
light-  and  heavy-traffic  mixtures. 

Since  1917  the  prevailing  practice  in  Philadelphia  has 
been  a  IJ-in.  surface  with  1  in.  of  close  binder. 
Previously  a  2-in.  surface  course  had  been  used.  A 
careful  examination  made  about  three  years  ago  of 
these  pavements  failed  to  show  a  clear  relationship 
between  the  condition  of  the  pavements  and  the  varia- 
tions in  composition  which  have  usually  been  considered 
as  being  influential  in  this  respect,  and  there  was  little 
to  suggest  that  a  general  improvement  in  the  condition 
of  pavements  in  Philadelphia  could  be  eff'ected  by  a 
closer  control  of  the  paving  mixtures  from  the  stand- 
point of  composition. 

It  was  decided  that  the  logical  procedure  was  along 
other  lines  than  varying  the  composition  and  as  an 
experiment,  contract  has  been  entered  into  for  repaving 
22nd  St.,  from  Locust  to  Fitzwater  Sts.,  situated  on 
the  edge  of  the  central  business  section  and  carrying 
heavy  one-way  traffic,  principally  on  one  shoulder. 
The  street  is  32  ft.  wide,  with  a  single  car  track  in 
the  center,  and  the  improvement  consists  of  smooth 
dressed  granite  blocks  between  the  rails  and  for  run- 
ners, and  sheet  asphalt  shoulders.  The  base  is  a  1:3:6 
cement-concrete,  6.  in.  thick. 

As  the  basis  for  arriving  at  the  specification  changes, 
it  was  concluded  that  in  the  creeping  and  pushing  of 
asphalt  pavements,  two  principal  factors  are  to  be  con- 
tended with;  (1)  movement  of  the  entire  pavement  on 
the  surface  of  the  foundation,  and  (2)  insufficient 
stability  or  rigidity  in  the  pavement  itself. 

In  numerous  instances,  it  has  been  found  that  asphalt 
pavements  have  moved  bodily  on  the  foundation  and 
this  has  been  attributed  to  the  fact  that  under  heavj' 
motor  traffic  the  thrust  imparted  to  the  asphalt  has  not 
been  transmitted  through  the  surface  to  the  foundation 
in  a  path  sufficiently  short  to  prevent  buckling.  Under 
the  condition  here  assumed  the  asphalt  pavement  takes 
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on  some  of  the  characteristics  of  a  horizontal  column 
of  uncertain  length,  which  deflects  under  the  hori- 
zontal component  of  thrust  from  the  traffic.  The 
attempted  method  of  solution  of  this  difficulty,  which  is 
to  be  employed  in  the  project  under  discussion,  consists 
in  making  the  surface  of  the  concrete  base  of  such 
character  as  to  pi'ovide  almost  immediate  means  of 
transmitting  horizontal  .<itresses  fi'om  the  asphalt  pave- 
ment to  the  rigid  foundation. 

In  the  matter  of  increasing  the  stability  of  the  sur- 
face mixture,  the  general  scheme  to  be  employed  is  to 
reduce  the  thickness  of  the  surface  course,  which  is 
considered  to  be  the  least  stable  portion  of  the  pavement, 
and  to  increase  the  rigidity  of  the  binder  course  as 
later  described. 

Base  Surface  Rough — The  first  innovation  in  the 
specifications  is  to  produce  a  determined  uniformly 
rough  surface  to  the  concrete  as  contrasted  with  such 
accidental  roughness  as  commonly  occurs  in  the  finish- 
ing of  concrete  base,  and  which  varies  greatly  with 
the  character  of  aggregates  used  and  the  method  of 
manipulation. 

The  concrete  when  deposited  is  to  be  of  the  usual 
quaky  consistency  and  is  to  be  "spread  and  compacted 
as  required  to  bring  it  to  a  true  surface  free  from 
irregularities,  depressions  or  marked  surface  voids." 
Shoi'tly  after  the  concrete  has  been  deposited,  but  be- 
fore initial  set  has  taken  place,  there  is  to  be  cast 
over  the  surface  1 1  in.  crushed  stone  or  crushed  slag, 
which  is  to  be  lightly  rammed  into  the  concrete  so  as 
to  be  firmly  imbedded,  with  the  points  projecting  from 
]  to  :i  in.  above  the  original  surface  of  the  concrete. 
To  insure  uniformity,  it  is  further  requii'ed  that  the 
peaks  of  the  projecting  points  will  be  separated  by  an 
average  distance  of  11  to  2  in.  but  not  to  exceed  4  in. 
and  Ihe  surface  must  be  preserved  in  this  condition 
until  the  asphalt  binder  course  has  been  laid.  Rough- 
ening the  surface  by  the  use  of  toothed  rakes  or  any 
similar   substitute  method   will   not  be  permitted. 

As  previously  stated,  the  roughening  of  the  concrete 
surface  is  intended  to  form  a  mechanical  bond  or  key 
between  the  asphalt  surface  and  the  foundation  so  that 
horizontal  forcer  will  be  promptly  and  uniformly  trans- 
mitted from  tho  asphalt  to  the  concrete.  On  one  section 
of  this  contract,  the  concrete  foundation  is  to  be  finished 
in  accordance  with  the  city's  standard  specifications. 

Thin  Top  S in- face — In  the  matter  of  increasing  the 
stability  of  the  asphalt  pavement,  the  initial  step  is  the 
reduction  of  the  thickness  of  the  surface  mixture  to 
the  minimum  practical,  namely  1  in.  For  the  binder 
course  it  was  believed  that  the  best  available  method 
of  increasing  the  stability  lies  in  employing  a  coarse 
aggregate  of  larger  average  dimension  than  that  usually 
used.  The  specification  therefore  provides  for  the  use 
(if  a  well-graded  coarse  aggregate,  ranging  from  2  in. 
maximum  diameter  down  to  approximately  1  in.  This 
mixture  will  be  a  close  binder  containing  from  4'  to 
()'  per  cent  by  weight  of  bitumen,  lH  to  25  per  cent 
of  sand,  and  the  remainder  coarse  aggregate.  In  pro- 
portioning, the  attempt  will  be  made  to  produce  as  dense 
a  mixture  as  possible  without  developing  a  surface 
under  the  roller  which  will  be  so  smooth  as  to  reduce 
the  bond  between  the  surface  mixture  and  the  binder 
course. 

In  the  matter  of  size  of  aggregate,  it  may  be  noted 
that  in  the  construction  of  the  Byberry  and  Bensalem 


Service  Test  Road  in  Philadelphia,  in  1012,  there  was 
included  a  section  of  asphaltic  concrete  in  which  the 
coarse  aggregate  used  was  a  trap  rock  of  the  size 
specified  for  the  binder  course  in  the  present  case.  In 
the  preparation  of  this  mixture  at  the  plant,  it  was 
found  that  nixer  blades  slightly  shorter  than  usual 
must  be  used  to  prevent  breakage,  as  a  result  of  large 
pieces  of  the  aggregate  being  wedged  between  the 
blades  and  the  liner  plates;  and  moderate  temperatures 
must  be  employed  in  order  to  retain  a  proper  coating 
of  bituminou:^  mortar  on  the  large  stone.  No  other 
difficulty  whatever  was  experienced  in  the  use  of  this 
material  and  this  section  of  pavement  is  still  notably 
free  from  waves. 

Binder  Course  2  in. — Accompanying  the  decrease  in 
thickness  of  surface  course,  and  the  increase  in  the 
size  of  the  binder  aggregate,  the  thickness  of  the  binder 
course  has  been  increased  to  2  in.  Allowing  for  the 
usual  wedge-shap.-d  character  of  the  aggregate  and  the 
fact  that  the  fragments  almost  invariably  bed  them- 
selves on  a  flat  face  after  the  roller  has  passed  over, 
it  is  not  anticipated  that  there  will  be  any  appreciable 
number  of  single  pieces  of  aggregate  extending  from 
the  surface  to  the  bottom  of  the  binder  course. 

The  1-in.  surface  course  is  considered  the  least  depth 
practicable  to  rake  and  roll  as  a  course  separate  from 
the  binder.  Provision  is  also  made  for  the  use  in  this 
surface  mixture  of  not  to  exceed  25  per  cent  by  weight 
of  clean  trap  rock  chips,  with  a  view  of  effecting  some 
stiffening,  but  the  exact  amount  to  be  used  will  be 
determined  by  weather  conditions  at  the  time  the  work 
is  done.  In  the  event  of  cold  weather  a  surface  mix- 
ture with  the  maximum  amount  of  stone,  and  1-in.  in 
thickness,  would  be  subject  to  excessive  honeycombing. 

For  purposes  of  comparison  the  lower  portion  of  this 
contract,  as  previously  mentioned,  will  have  a  concrete 
foundation  laid  and  surfaced  according  to  the  usual 
specifications  and  on  this  section,  the  asphalt  pavement 
to  be  laid  will  consist  of  11-in.  binder  and  ll-in.  sur- 
face mixture  with  no  deviations  from  ordinary  specifica- 
tions in  either  case.  Work  under  this  contract  is 
scheduled  to  begin  in  the  latter  part  of  September. 


Chemical  and  Atmospheric  Corrosion  Differ 
Bureau  of  Standards  Shows 

Recent  comparisons  of  tests  on  alloy  steels  at  the 
Bureau  of  Standards  have  shown  a  decided  difference  in 
comparisons  based  respectively  on  chemical  and  on 
atmospheric  corrosion.  In  tests  where  hydrochloric  acid 
was  used  as  corroding  agency,  the  most  resistant  mate- 
rials were  a  high  nickel-chromium  steel,  invar,  pure 
iron,  and  medium  carbon  steel  very  slowly  cooled  from 
a  high  temperature.  The  acid  attacked  a  steel  at  13.7 
per  cent  chromium  content  much  more  rapidly.  How- 
ever, in  atmospheric  corrosion  (test  made  by  partial 
immersion  in  w-ater  and  exposure  to  the  air)  the  order 
of  resistance  of  these  materials  was  reversed,  the  high- 
chromium  steels  resisting  the  action  most  successfully, 
while  the  low-chromium  steels  and  the  pure  iron  showed 
rust  spots  early  in  the  test.  Nickel  and  chromium  in 
combination  appeared  to  make  the  steel  resistant  to  lioth 
acid  and  weather  attack.  The  effect  of  heat  treatment 
was  found  to  be  minor,  though  in  general  the  steels 
which  were  quenched  resisted  corrosion  better  than 
annealed  samples. 
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Street  Cleaning  Methods  and  Costs 
at  Akron,  Ohio 

Hand  and  Machine  Methods  Compared — Sidewalks 

Flushed  by  Tank  Wagons — Quantities,  Costs 

and  Performance  Given 

By  Frank  C.  Tolles 


Superintendent,  Bureau  of  Public  Works,  Akron,  Ohio 

STREET  cleaning  costs  for  the  year  1921  together 
with  a  brief  notation  of  methods  and  of  the  man- 
ner in  which  the  data  are  gathered  and  compiled  are 
here  presented  for  Akron,  Ohio. 

Akron  is  estimated  to  have  a  population  of  165,000. 
It  covers  an  area  of  25  square  miles  and  has  about  160 
miles  of  surfaced  streets — chiefly  brick.  Street  clean- 
ing is  performed  by  city  forces  and  is  paid  for  from 
special  frontage  assessments.  The  assessment  rates 
lange  from  5c.  to  60c.  per  front  foot  per  annum.  The 
rate  is  made  dependent  upon  the  frequency  of  cleaning. 
An  average  force  of  85  men  and  16  pieces  of  motor 
apparatus  is  employed.  The  total  cost  for  1921  was 
§127,195.17.  The  equipment  includes  three  pickup 
sweepers,  one  gutter  sweeper,  two  flushers,  one  catch 
basin  cleaner,  seven  two-ton  trucks,  one  service  car  and 
one  roadster. 

Work  Reports — As  the  basis  for  levying  assessments 
and  to  enable  costs  to  be  determined,  the  foreman  of 
each  gang  and  the  operator  of  each  piece  of  equipment 
submits  in  form  a  daily  statement  of  the  streets  cov- 
ered. In  the  case  of  mechanical  equipment  there  are 
also  included  data  as  to  gas  and  oil  consumption.  The 
garage  reports  and  purchase  orders  furnish  infomiation 
as  to  repairs.     The  street  mileage  is  secured  for  each 


day  by  means  of  a  map  scale  and  is  converted  into 
square  yards  by  applying  the  average  width  of  Akron 
paved  roadways,  23.8  ft.  The  resulting  yardage  is  listed 
as  the  performance  of  the  equipment ;  it  is  a  nominal 
performance  and  departs  from  the  true  in  variable 
amount.  Flushers  for  example  cover  the  full  area, 
whereas  motor  sweepers  normally  broom  but  a  7-ft. 
swath  on  each  side  of  the  street,  or  about  60  per  cent 
of  the  pavement  area.  In  all  cases,  however,  instruc- 
tions call  for  leaving  the  street  clean  and  adherence  to 
orders  is  insured  by  inspection.  The  clerical  work  re- 
sulting from  this  procedure  is  slight. 

Methods  of  Cleaning — The  methods  of  cleaning  in- 
clude hand  brooming — by  gangs  or  by  pati'ol — flushing, 
and  motor  sweeping.  The  business  area  is  cleaned  at 
night.  The  difficulty  encountered  from  the  practice  of 
sweeping  out  stores  and  walks  in  the  morning  after 
the  roadway  has  been  cleaned  is  met  by  sidewalk  flush- 
ing. This  work  is  necessarily  confined  to  summer 
months  and  is  patterned  upon  Chicago  -methods.  Two 
horse-drawn,  pressure  flushers  each  of  700  gal.  capacity 
are  used.  They  are  equipped  with  hose  attached  to  a 
gooseneck  swivel  at  the  top  of  the  tank.  A  driver  and 
two  men  serve  each  flusher.  The  results  are  shown  in 
Table  I. 

TABLE  I— SIDEWALK  FLUSHING,  PERFORMANCE  AND  COST, 
AKRON.  OHIO,   1921. 
Peiformance  Cost 

Days  operated 123         Labor  and  team  hire $4, 1 82 

Sq.vd.  flushed 4,362,000  Water  allowance 261 

Gal.  water  per  M.  sq.yd..  375         Supervision 350 

Sq.vd.  flushed  per  gang  Capital  chaiges 100 

perhr 2,180  

$4,893 
Cu.st  per  M.  sq.yd $1.  12 

Tables  II,  III  and  IV  present  summary  costs  covering 
handwork  and  mechanical  cleaning. 
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water    wash — all    these    items    being    under    division 
control. 

TABLE  \— SUMMARY  OF  STREET  CLEANING  COSTS  AT 
AKRON,  OniO.  1921 

Per  ("nit  Cos!  por 

Mtiliod  Sq.va.  Clcanod    of  Total  l.OOOSii.Yd. 

lluml  sweeping  (ganss) 37.378.600  24.1  0.98 

(station) 15,748.600  10.2  0.81 

Flushing 35,713.000  23.1  0.49 

.Motor  sweeping 66,063,000  42. 6  0. 42 

154,903,200         100  0  0  61 

Comparison  of  Methods — It  is  not  practicable  to 
eliminate  hand  cleaning.  The  practice  locally  is  to 
toncentrate  most  of  the  work  into  eight  or  nine  months 
of  the  year.  The  amount  of  dirt  on  the  streets  after 
,.><pving  thaws  is  too  heavy  for  the  brooms;  it  must 
•  be  removed  by  hand.  The  best  results  in  residential 
areas  are  secured  from  alternate  sweepings  and  flushing 
according  to  schedule.  It  is  found  less  expensive  and 
more  satisfactory  to  clean  periodically  than  to  await 
littering  of  the  street. 

The  flu^hers  in  use  are  of  the  two-unit  t.vpe,  and 
operate  under  40  to  GO  lb.  pressure.  It  is  difficult  to 
maintain  the  auxiliary  motor  in  working  conditions, 
but  the  results  are  more  satisfactory  than  when  a  single 
power  plant  is  used.  Although  many  pavements  are 
built  upon  a  sand  base,  pressure  flushing  has  not  been 
found  to  have  an  adverse  effect.  All  division  of  street 
cleaning  activities  are  under  the  control  of  H.  R.  Russell 
as  superintendent.  E.  A.  Zeisloft  is  Director  of  Public 
Service. 


TABLE  III— COST  OF  FLUSHING  a:.7in,0o0   .SQ.YD- 

Using-  5-ton  trucks  fitted  with  either  1.200  or  L.'iOO-ffal. 
tanks  the  unit  cost  is  found  to  be  0.493  cents  per  1,000 
sq.yd. 

A  summary  of  performance  subdivided  as  to  method 
is  shown  in  Table  V.  This  table  does  not  include  side- 
walks flushing,  catch  basin  cleaning,  collection  of  paper 
from  wa.^te  receptacles,  snow  removal  or  clearing  pave- 
ments  of   debris    resulting   from   extraordinary  storm 
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TABLE  IV— SUMM.VRY  OF  COSTS  OF  II.VND  SWEEPING  AKUON  STREETS 
It  Ims  not  been  found  praetie:iblo  to  do  away  with  liand  cleaning.  Winter  weather 
litters  streets  that  are  dinUtilt  to  clean  nuehunieally.  Cleaning  by  gang  costs  0.983 
cents  per  1,000  sij.yd.,  and  by  Station  men  O.S»0  cents. 


How  Portland  Supplies  Water  Outside  City 

The  terms  under  which  the  city  of  Portland,  Ore., 
stands  ready  to  supply  water  outside  the  city  limits 
have  been  formulated  by  the  Bureau  of  Water-Works, 
of  which  L.  S.  Kaiser  is  superintendent.  On  petition, 
and  after  making  estimates  of  costs  and  revenues,  and 
finding  a  given  project  feasible,  the  bureau  will  contract 
for  water  with  (1)  the  council  of  an  incorporated  coun- 
try town;  (2)  with  country  residents  who  by  vote  form 

a  water  district  under  which 
the  property  benefited  is 
assessed  for  first  cost  of 
the  improvement;  and  fS) 
with  regularly  organized 
water  companies.  In  any  one 
of  the  three  cases  the  party 
contracting  with  Portland 
for  water  has  to  build  a 
main  up  to  the  city  line  and 
install  a  water  meter  there 
to  measure  the  entire  volume 
of  water  supplied  by  the  city. 
As  a  rule,  the  outside  water 
authority  reijuires  individual 
users  to  provide  meters.  The 
meter  rate  per  100  cu.ft. 
charged  by  Portland  for 
water  sold  outside  the  city 
is  16 nc.  for  the  first  600 
cu.ft. ;  12k.  for  the  next 
20,000  cu.ft.,  and  10c.  for  all 
above  20,000  cu.ft.  The  city 
charges  a  minimum  of  $1  a 
month  for  each  town,  dis- 
trict, or  company  which  it 
supplies. 
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Road  in  Inaccessible  Canyon  Built 
by  Novel  Method 

Grading  Job  in  Oregon  Done  Speedily  by  Laying  Out 

the  Work  in  Successive  Stages  tor  Power 

Shovels  of  Different  Sizes 

IN  BUILDING  a  road  twenty  miles  long  up  the  Clack- 
amas River  in  Oregon  to  the  site  of  the  Oak  Grove 
power  development  which  is  being  undertaken  by  the 
Portland  Railwa,\  Light  &  Power  Co.,  it  was  necessary 
to  follow  the  steep  banks  of  the  stream  through  a  nar- 


TYPICAL  CONDITIONS  MET  BY  GAS-ELECTRIC  SHOVELS 

Brush  and  tinibei-  were  removed  and  narrow  roadway  built 
ahead  ot  gas  shovrls.  Wagon  used  for  hauling  dynamite 
has  3J-lt.  gage. 

row  valley  in  a  region  so  rough  and  inaccessible  that 
construction  equipment  could  be  gotten  to  the  proposed 
line  only  at  the  lower  end.  By  operating  in  the  usual 
way,  however,  at  one  end  of  the  work  only,  the  desired 
speed  could  not  be  made  and  consideration  was  given  to 
gettig  small  power  shovels  up  the  river  on  barges  so 
grading  could  be  carried  on  simultaneously  from  several 
different  points.  A  still  better  plan  was  finally  worked 
out  whereby  a  small  gas-electric  shovel  was  advanced 
very  rapidly  over  the  proposed  route,  followed  by  a 
similar  shovel  that  widened  the  roadbed  and  was  in 
turn  followed  by  still  other  shovels  of  standard  size  that 
could  handle  the  heavier  grading  in  the  most  economical 
way. 

The  first  step  was  to  clear  the  right  of  way  and  at 
the  same  time  to  grade  by  hand  methods  a  trail  wide 
enough  to  accommodate  a  wagon  with  a  3i-ft.  tread. 
Two  such  wagons  were  built  and  used  to  convey  sup- 
plies to  the  clearing  camps  maintained  ahead  of  grad- 
ing operations.  The  first  gasoline-electric  shovel  began 
at  the  lower  end  of  the  work  and  did  just  enough  ex- 
cavation to  enable  it  to  move  ahead.  In  this  way,  by 
working  three  eight-hour  shifts,  it  was  advanced  8* 
miles  in  2^  months,  through  extremely  rough  country, 
leaving  a  roadbed  for  the  most  part  about  8  ft.  wide. 
The  crews  ahead  of  this  shovel,  in  addition  to  clearing 
the  right  of  way,  blasted  rock  ready  for  excavation, 
using  heavy  charges  so  as  to  facilitate  handling  with 
the  I-cu.yd.  dipper.  Tractors  working  behind  the 
shovel  were  used  to  remove  stumps  and  operate  graders 
and  scrapers  in  surfacing  the  roadway  across  flat 
country. 


The  second  gasoline-electric  shovel  was  started  out 
immediately  after  the  first,  but  was  expected  to  handle 
more  yardage  and  make  slower  progress.  It  cut  the 
grade  to  the  pi-escribed  5  per  cent  maximum  and  in- 
creased the  width  of  the  bench  cut  to  14  ft.  except  where 
long  slides  or  excessively  heavy  grading  was  en- 
countered. Steam  shovels  of  standard  size  came  last 
and  completed  the  work,  handling  the  bulk  of  the 
yardage  where  the  cuts  were  deep  and  heavy. 

Gas-electric  shovels  were  selected  for  the  advance 
work  because  of  their  small  size  and  light  weight,  the 
low  haulage  cost  on  fuel  of  this  grade  and  also  because 
of  the  low  fire  risk.  Because  the  line  traverses  heavily 
timbered  country,  during  the  summer  season  the  fire 
risk  was  an  important  consideration. 

At  first  the  light  for  night  work  was  supplied  by  a 
generator  driven  by  the  main  engine  on  each  gas-electric 
shovel.  As  this  left  the  work  in  darkness  when  the  main 
unit  was  shut  down  for  repairs  or  for  other  reasons,  a 
separate  lighting  system  was  provided,  consisting  of  a 
Delco  storage  battery  set  mounted  on  a  sled.  From 
this  leads  were  run  to  projectors  and  lamps  placed  on 
the  shovel  or  to  convenient  points  scattered  about  the 
work. 

Only  two  men  were  regularly  employed  on  each  gas- 
electric  shovel  crew,  one  of  these  operated  the  control 
mechanism  while  the  second  acted  as  helper  and  made 
himself  generally  useful  on  the  ground.  The  advanced 
shovel,  working  three  8-hour  shifts,  advanced  at  times 
as  rapidly  as  15,000  ft.  in  twenty  days. 

The  work  was  taken  over  under  the  present  contract 
on  May  8.  Two  and  a  half  months  later  the  first  shovel 
had  progressed  8i  miles;  the  second,  a  similar  piece  of 
equipment  doing  more  extensive  grading,  had  advanced 
4i  miles,  and  the  heavy  work  was  being  handled  effec- 
tively by  the  steam  shovels.    The  last  operation  in  the 


C.A.S-EI.Kl-l'KIC  .'SHOVEL  WIDENING  NAKliOW  KOAD 
This  was  the  advance  shovel,  who.-ic  function  wa.<!  to  make 
speed.      Over   a  period   of   20   days   it   made   average  daily 
progress  of  750  lin.ft.  in  24-hr.  day. 

construction  of  the  road  is  to  be  the  placing  of  a  15-  to 
l8-in.  rock  base  covered  with  crushed  rock  and  rolled 
with  10-ton  steam  rollers. 

The  plan  of  construction  by  successive  stages  was 
worked  out  by  the  Hurley-Mason  Co.,  contracting  engi- 
neers, Portland,  Ore.,  who  are  constructing  the  road 
under  contract  for  the  Portland  Railway  Light  &  Power 
Co. 
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Placing  Concrete  By  Several  Methods 
on  Same  Job 

Chuting,  Batch  Boxes  Moved  by  Crane  and  on 

Trucks  and  Buggies  All  Needed  in  Building 

New  Bridge  at  Bethlehem,  Pa. 

IN  the  construction  of  the  Hill  to  Hill  bridge  at  Beth- 
lehem, Pa.,  a  structure  being  erected  under  the 
supervision  of  the  Bethlehem  Bridge  Commission  by 
Rodgers  &  Hagerty,  New  York  City,  the  concreting 
plant  layout  is  such  that  concrete  can  be  chuted  to 
piers  and  arches  on  practically  all  of  the  work.  How- 
ever, at  the  extreme  ends  of  the  three  main  approaches 
and  at  other  more  or  less  inaccessible  points,  other 
methods  of  handling  concrete  had  to  be  devised.  In  all, 
four  methods  are  used. 

Mixing  Plants — The  bridge  proper  is  about  2,000  ft. 
in  length  but  with  the  approach  ramps  and  the  three 
main  approaches  this  length  is  extended  to  about  6,000 
ft.  By  referring  to  the  accompanying  figure  the  diffi- 
culty of  devising  one  system  to  handle  all  concreting 
work  is  apparent.  To  handle  the  heaviest  portion  of 
the  concreting  both  in  piers  and  arches,  the  chuting 
system  as  indicated  in  the  accompanying  figure  was  de- 
vised. Inasmuch  as  the  two  mixing  plants  (also  indi- 
cated in  the  figure)  were  utilized  to  mix  for  tranpor- 
tation  to  those  portions  of  the  bridge  inaccessible  by 
chuting,  large  capacity  mixing  plants  were  required. 
Each  of  the  two  concreting  plants  was  fitted  with  two 
1-yd.  mi.xers,  a  sand  bin  holding  about  400  cu.yd.,  a 
stone  bin  of  800-cu.yd.  capacity  and  cement  sheds  hold- 
ing approximately  1,000  bags  each.  Sand  and  stone 
is  clamshelled  from  stockpiles  at  the  mixing  stations 
into  the  bins. 

Handling  concrete  by  chutes  is  carried  on  with  lit- 
tle difficulty  and  as  many  as  600  batches  were  chuted 
an  average  distance  of  400  ft.  during  a  ten-hour  day. 
The  chuting  plant  consists  of  three  towers  one  160  ft.. 


another  240  ft.  and  the  third  200  ft.  high  and  approxi- 
mately 3,500  lineal  ft.  of  chuting  of  various  types.  In 
addition  approximately  18,000  ft.  of  cable  guys  and 
chute  supports  are  needed.  Cable  guys  are  of  i-in. 
and  the  chute  supports  ll-in.  steel  cable. 

The  .second  method  of  placing  concrete  was  used  at 
the  south  approach  and  will  be  used  on  the  approach 
ramps  at  the  southern  end  of  the  bridge.  A  locomotive 
crane  which  had  been  used  in  excavating  for  piers  and 
abutments  at  the  south  approach  was  also  used  in  han- 
dling concrete  batch  boxes  from  trucks  to  placement 
points  in  piers  and  abutments. 

Handliny  Concrete  by  Truck — For  other  points,  con- 
crete is  handled  by  batch  boxes  hauled  in  trucks  from 
the  two  mixing  stations.  Each  truck  usually  carries 
two  1-yd.  steel  batch  boxes,  except  in  those  instances 
where  spilling  outside  the  forms  is  not  feared.  In 
that  case  larger  batch  boxes  are  used.  Where  pos- 
sible these  batch  boxes  are  handled  direct  by  derrick 
from  motor  truck  to  pier  forms.  This  method  was 
possible  on  piers  just  outside  the  radius  of  operation  of 
the  200-ft.  tower  on  the  northeast  approach.  On  the 
southeast  approach  concrete  is  handled  first  by  batch 
box  and  truck,  then  dumped  to  an  inclined  material  bin 
and  transported  to  place  by  concrete  buggies. 

A  feature  of  this  job  is  the  use  to  which  stiff-leg 
derricks  with  80-ft.  booms  are  used  as  anchorage 
points  and  redistribution  towers  for  the  chuting  system. 
The  derricks  were  mounted  on  40-ft.  timber  towers. 
The  utility  of  such  a  scheme  is  fully  recognized  by  re- 
ferring to  Fig.  2. 

Materials  atid  Their  Procurement — Approximately 
107,000  cu.yd.  of  concrete  will  be  placed  in  the  entire 
structure.  Of  this  the  amount  in  footings  and  piers 
will  be  about  46,000  cu.yd.  and  the  rest  in  the  super- 
structure. 

All  cement  is  trucked  from  Bath  and  Allentown,  Pa. 
So  far  the  contractor  has  discovered  that  cement  costs 
less  by  using  this  method  of  transport  than  by  the  rail- 


7?its  porHon  servmc/  by 
■h-ucks  and  locomofivQ  CfUnt 


•Radius  of  openxfion 
of  cfitffing  system 


FIG.  1— PLAN  OF  BRIDGE  SHOWING  METHODS  OF  CONCRETE  PLACEMENT  USED 
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road.  Rehandling  charges  necessitated  by  rail  haul  is  a 
saving  the  trucks  effect. 

The  contractor  has  opened  his  own  stone  quarry  about 
a  mile  and  one-half  from  the  bridge  site.  There  is 
being  operated  a  quarry  face  about  70  ft.  high  and  with 
a  length  of  200  ft.  Three  crushers  have  been  installed, 
a  primary  jaw  crusher  24  x  36  in.  and  two  secondary 
gyratories.  The  smaller  of  the  secondary  crushers  is 
used  for  crushing  screenings.  There  is  a  scalping  screen 
used  from  the  jaw  to  the  gyratory  crushers  for  remov- 
ing the  dirt  from  the  stone.  About  twenty  men  are 
employed  in  the  quarry  and  it  is  estimated  that  100,000 
tons  will  be  used  from  this  quarry. 

Clarence  W.  Hudson  is  the  designer  of  the  bridge  and 
consulting  engineer  to  the  Bethlehem  Bridge  Commis- 
sion. H.  J.  Finebaum  is  resident  engineer  for  the  Com- 
mission. W.  Caecia  is  resident  engineer  for  Rodgers  & 
Hagerty,  the  contractors,  with  George  Angel  as  gen- 
eral superintendent. 

The  cost  of  the  bridge  will  be  in  the  neighborhood  of 
$2,500,000.    It  will  be  completed  early  i"  1924. 


Health  Ministry  Rules  for  Refuse  Tips 

Suggestions  for  preventinc  nuisances  at  municipal 
refuse  tips  have  been  formulated  by  the  British  Minis- 
try of  Health.  The  main  point  of  the  suggestions  are 
that  refuse  be  tipped  in  layers  which  should  not  exceed 
6  ft.  in  depth,  and  should  be  covered  wherever  exposed 
to  the  air  with  "at  least  9  in.  of  earth  or  other  suit- 
able substance";  that  reasonable  precautions  should  be 
taken  to  p'-event  the  breeding  of  flies,  the  breaking  out 
of  fires,  or  the  blowing  about  of  paper,  etc. ;  and  that 
so  far  as  practicable  each  layer  of  refuse  should  be 
given  time  for  settlement  before  another  is  added. 


Relative  Durability  of  Native  Wood 

A  TABLE  showing  the  relative  durability  or  resist- 
ance to  decay  of  untreated  woods  has  been  prepared 
by  the  Forest  Products  Laboratory.  Service  records 
and  information  collected  by  the  laboratory  form  the 
basis  of  the  table  but  it  is  stated  not  enough  records 
exist  on  some  of  the  woods  to  be  accepted  conclusively 
and  the  rating  is  subject  to  correction.  The  table 
follows : 

RELATIVE  DURABILITV    (RESIST.\XCE  TO  DECAY)    OF 

UNTREATED  WOODS 

Durability  of  commercial  white  oak  taken  as   1 UO  pi-r  lent 


Conit'l-rs 


Cedar,  eastern  red 

(juniper)     130-2110 

Cellar,  southern  white.  SO-100 
Cedar,  other  species,  ,,  125-175 

Cypress,  bald    135-175 

Douglas  fir  (dense),,,  75-100 
Douglas  flr,    (ave.   mill 

run)     75-S5 

Fir    (the   true  firs) 25-3,} 

Hemlock     35-55 

I.ai'ch,  western 75-85 

Pine,    jack    35-15 

Pine,  longleaf,  slash 

(Cuban)     75-100 

Pine,    Norway    45-60 


Pine,    pitch,    sugar 

Pine,   shortleaf    

Pine.  So.   yellow 

(dense)     

Pine,   western  white,.. 

Pine,    white     

Pine.  Western  yellow, 
pond,  loblolly,  lodije- 
pole     

Redwood    

Spruce,  Bngelmann, 
red.   .Sitka,  white, . . . 

Tamarack    

Yew.  Pacific  (west- 
ern)      


45-55 
60-80 

80-100 
66-SO 

70-ao 


35-50 
125-175 

35-50 
75-85 

170-1- 


Ilardwoods 


As-h     40-55 

Aspen    35-35 

I'.asswood     :i0-40 

licech     10-50 

Birch     33-50 

Mutternut     ..0-70 

("atalpa     1 23-175 

Chestnut     100-120 

Cotlonwood    30-40 

Elder,  pale 35-35 

Elm,  cork  (rock),  slip- 
pery       65-75 

lOhn,   white    30-70 

Cum,  black,  cotton 

(tupelo)      30-30 


Gum.    red    65-75 

Hickory    40-55 

Locust,   black    150-350 

l.ncu.it,  honey 80-100 

.Masnolia,  evergreen...      40-50 

.M:il'le    40-50 

.Miillierry.    red    150-200 

Oaks,  red  oak  group...      40-65 
Oaks,  white  oak  group.         100 

Oak.  chestnut    70-90 

Osage  orange   200-300 

Poplar,  yellow 10-55 

S\'caniore    35-45 

\Valnut,    black    100-120 

Willow    30-40 


528 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  13 


Cleveland's  Westerly  and  Easterly  Sewage-Works  in  Use 

Design  Based  on  Dry-Weather  Flows  of  32  and  92  M.G.D. — Bar  Screens,  Grit  Chambers,  Imhoff  Tanks 
and  Disinfection  in  Bathing  Season — Multiple  Lake  Outlets 


By  George  B.  Gascoigne 

Consulting  Sanitary  Engineer,  Cleveland,  Ohio 


DURING  the  past  ten  years  the  City  of  Cleveland 
has  spent  about  $2,500,000  in  experimentation,  de- 
sign and  consti-uction  of  sewage-works  looking  forward 
to  the  time  when  objectionable  conditions  about  sewer 
outlets  should  be  abated  and  corrected  and  the  bathing 
beach  waters  safeguarded.  The  general  plan  adopted 
is  to  collect  the  sewage  from  the  entire  city  at  three 
separate  outlets,  each  outlet  serving  a  district  and  the 
point  of  concentration  serving  as  a  sewage-works  site. 
The  three  districts  are  the  Easterly,  comprising  about 
50  per  cent  of  the  population;  the  Westerly,  30  per  cent; 


VIEW  OP  WESTERLY  SEWAGE-WORKS,  CLEVELAND 
IMHOFF  TAKKS  AND  VARIOUS  BUILDINGS 

and  the  Southerlj',  20  per  cent.  A  low-level  district  of 
small  population  will  have  to  be  provided  for  otherwise. 
During  the  past  two  months  two  plants  have  been  placed 
in  operation,  one  located  on  the  lake  front  at  the 
Easterly  outlet,  which  affords  but  partial  treatment, 
and  the  other  on  the  lake  front  at  the  Westerly  outlet, 
which  is  complete  in  every  detail.  The  plant  at  the 
Southerly  outlet  has  not  yet  been  put  under  construc- 
tion nor  funds  for  it  provided.  A  bond  issue  to  com- 
plete this  portion  of  the  project  will  be  submitted  to 
the  people  in  November. 

Westeiiy  Wo7-k,s — The  Westerly  sewage-works  com- 
prise large  hydraulickally-operated  sluice  gates  to  con- 
trol the  sewage  flow  as  it  enters  the  plant;  bar  grating.-; 
to  remove  the  coarser  substances  in  su.«!pension  and  to 
permit  the  successful  operation  of  the  tank  structures; 
grit  chambers  to  remove  sand  or  inorganic  matter; 
ImhofF  tanks  to  remove  the  suspended  matters  which 
are  capable  of  settling;  disinfection  equipment  operated 
during  the  bathing  season  to  destroy  disease-producing 
organisms  which  remain  in  the  tank-treated  sewage; 
and  a  multiple  submerged  outlet  to  disperse  the  treated 
sewage  about  3,500  ft.  off  shore  in  35  ft.  of  water 
where  the  organic  substances  in  solution  are  oxidized 
by  lake  water.  The  settled  matter  or  sewage  sludge, 
after  remaining  in  the  Imhoff  tanks  about  six  months 
for  digestion  and  storage,  will  be  barged  for  the  present 
in  its  wet  condition  to  the  United  States  Government 


dumping  grounds  off  the  end  of  East  105th  St.,  where 
it  will  be  dumped  as  the  dredgings  from  the  Cuyahoga 
River  have  been  for  several  years. 

Two  large  interceptors  for  carrying  combined  sewage, 
with  storm  ovei-flows  of  the  overfall-weir  type,  cross 
the  westerly  part  of  Cleveland  and  discharge  the  sew- 
age at  the  Westerly  works.  Generally  speaking,  the 
sewage  is  fresh,  although  devoid  of  oxygen  at  certain 
seasons  of  the  year,  and  contains  at  times  large  quanti- 
ties of  industrial  wastes,  principally  pickling  liquors. 
Such  wastes  are  present  at  times  in  such  quantities  as 
materially  to  affect  the  degree  of  purification  the  plant 
will  accomplish. 

The  design  of  the  westerly  works  is  based  upon  an 
etsimated  population  of  288,000  persons.  The  popula- 
tion tributary  to  the  plant  when  it  was  placed  in  opera- 
tion July  1  is  estimated  at  not  over  200,000  persons. 
The  average  dry-weather  flow  for  which  the  plant  is 
designed  is  36  m.g.d.,  while  the  maximum  wet-weatTier 
flow  receiving  some  treatment  is  159  m.g.d.  All  devices 
of  the  works  will  treat  at  least  21  times  the  normal 
dry-weather  flow. 

Easterhj  Works — The  Easterly  works  are  identical, 
generally  speaking,  with  the  Westerly  works  e.xcept 
that  they  are  on  a  larger  scale  and  that  the  settling 
tanks  have  for  the  present  been  omitted.  It  has  been 
necessary  to  provide  a  pumping  station  with  a  maximum 
capacity  of  about  20  m.g.d.  here,  while  the  grit  cham- 
bers have  been  entirely  covered  over  by  a  brick  building. 

The  Easterly  plant  will  treat  sewage  which  is  en- 
tirely devoid  of  oxygen  at  certain  seasons  of  the  year. 
While  the  sewage  contains  large  quantities  of  indus- 
trial wastes  these  wastes  are  so  diluted  by  the  domestic 
sewage  that  their  presence  is  not  patricularly  notice- 
able. The  design  of  the  works  is  based  upon  an  esti- 
mated population  of  580,000  persons  and  the  average 
dry-weather  flow  is  estimated  at  92  m.g.d.  The  maxi- 
mum wet-weather  flow  reaching  the  works  is  approxi- 
mately 1,000  m.g.d.  daily. 

Special  Features  of  Works — Some  of  the  special  fea- 
tures of  these  works  which  may  be  of  interest  are 
outlined  below.  Sluice  gates  hydraulickally  operated  by 
pressure  obtained  by  means  of  a  booster  pump  control 
the  sewage  flow  into  the  various  grit  chambers  and 
channels.  The  grit  chambers  have  pockets  for  collect- 
ing the  grit  in  order  that  its  removal  may  be  facilitated 
by  means  of  an  electrically-operated  clam-shell  hoist 
which  travels  on  a  monorail.  The  16  Imhoff  tanks, 
which  are  built  on  natural  foundations  without  piles, 
occupy  a  total  area  of  about  an  acre,  the  entire  tank 
structure  being  built  in  eight  independent  units  so  that 
should  trouble  develop  in  any  of  the  units  a  large 
percentage  of  the  plant  can  be  kept  in  operation  during 
repairs.  Between  the  tanks  there  are  constructed  two 
galleries  for  removing  sludge,  operating  the  perforated 
water  lines  around  the  hoppers  and  emptying  the  tanks, 
should  this  be  found  necessary,  through  special  drains 
in  the  bottom.  Skimming  chambers  are  provided  at  the 
entrance  to  each  flow  compartment  of  the  tanks.    The 
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gas  vents  are  closed  with  hinged  wooden  covers.  Owing 
to  the  lack  of  isolation  the  tanks  are  constructed  in 
such  a  manner  that  they  can  be  housed  over  should 
subsequent  conditions  make  it  necessary. 

The  sewage  flow  through  the  plant  is  measured  by 
a  Venturi  meter  having  the  necessary  recording  equip- 
ment. During  the  bathing  season  the  effluent  from  the 
Imhoff  tanks  just  after  passing  the  meter  is  treated 
with  liquid  chlorine.  The  chlorine  is  applied  by 
machines,  recently  developed,  in  which  measured  quan- 
tities of  chlorine  are  dissolved  in  water  in  an  ejector. 
The  water  solution  of  chlorine  then  flows  by  gravity  to 
a  grid  where  it  is  applied  to  the  sewage  through  per- 
forations. Upon  the  disposal  areas  there  are  substantial 
brick  buildings  of  the  type  of  architecture  which  is 
necessary  to  make  the  buildings  blend  with  the  sur- 
rounding park  grounds  and  boulevards. 

Construction — The  construction  of  the  work  has  in- 
cluded about  all  of  the  difficulties  which  can  be  encoun- 


EASTERLT  SEW  AGE- WORKS,  CLEVELAND,  OHIO 
Showing   covered  grit   chambers,   sluice  gates  and  grit  re  ■ 
moval  equipment. 


tered  upon  work  of  this  kind  when  carried  on  during 
war  times.  For  this  reason  the  construction  work  has 
been  long  drawn  out  but  in  spite  of  these  difficulties 
it  is  believed  that  substantial  structures  have  been  pro- 
vided. The  contractor  for  the  westerly  works  was  the 
Masters  &  Mullen  Co.  of  Cleveland,  while  the  American 
Construction  Co.,  of  the  same  city,  built  the  easterly 
works.  Of  special  interest  in  connection  with  the 
westerly  plant  is  the  fact  that  the  flow  partition  walls 
were  built  by  the  cement  gun. 

Operation — The  operation  of  the  sewage-works  is 
financed  by  the  Water  Division  of  the  Public  Utilities 
Department.  This  circumstance  is  as  it  should  be  and 
it  will  permit  operating  the  plants  in  a  scientific  and 
practical  manner.  A.  B.  Roberts  is  director  of  public 
utilities  and  A.  V.  Ruggles  commissioner  of  water. 

The  results  accomplished  to  date  at  the  Easterly 
works  in  the  removal  of  coarse  suspended  matter  by 
bar  gratings  has  been  better  than  expected.  In  fact, 
the  effect  upon  the  bathing  beach  waters  has  been  read- 
ily noticeable  by  those  who  have  occasion  to  use  the. 
beaches.  The  grit  chambers  have  been  found  to  func- 
tion efficiently  and  the  method  of  removing  grit  is 
being  applied  satisfactorily.  Although  operating  data 
are  meager,  they  are  sufficient  to  sub.stanriate  the  con- 


clusion stated  above.  At  the  westerly  plant  the  effluent 
from  the  Imhoff  tanks  is  satisfactory. 

The  construction  of  the  plants  has  been  under  the 
general  supervision  of  Robert  Hoffmann,  commissioner 
and  chief  engineer,  with  the  wi-iter  in  actual  charge. 
A.  B.  Burger  was  resident  engineer  on  the  easterly 
works  and  J.  M.  Heffelfinger  on  the  westerly  works. 
The  operation  of  both  plants  is  under  the  immediate 
supervision  of  F.  W.  Jones,  who  formerly  operated  the 
Fitchburg  works,  with  the  writer  as  consulting  en- 
gineer. 

Financing  the  Works — The  main  sewerage  improve- 
ments for  the  City  of  Cleveland  have  been  in  accordance 
with  formal  orders  of  the  State  Board  of  Health.  The 
board  required  eliminating  the  foul  and  objectionable 
conditions  in  the  Cuyahoga  River  and  the  lake  front 
waters  which  are  due  to  sewage  pollution.  Originally 
improvements  to  abate  these  nuisances  were  to  be  in 
operation  by  July,  1915,  and  February,  1918,  respec- 
tively. On  account  of  the  experimental  work  and  the 
war  it  was  necessary  to  have  the  time  for  the  com- 
pletion of  the  works  extended. 

By  proceeding  in  accordance  with  formal  orders  of 
the  State  Department  of  Health  it  was  possible  to 
finance  the  improvements  outside  of  the  normal  bond 
and  tax  limitations  of  the  city.  Furtliermore,  only  a 
majority  vote  is  required  for  approval  of  such  bond 
issues. 


Tar  Heater  Ignites  Wood  Floor  Through  Sand 

In  investigating  the  cause  of  a  fire  which  occurred 
on  the  roof  of  the  U.  S.  Treasury  building  in  Wash- 
ington on  May  3,  while  re-roofing  work  was  going  on, 
the  Bureau  of  Standards  made  some  experiments  which 
show  that  heat  transmitted  downward  from  the  kero- 
sene burner  of  a  tar  heater  is  likely  to  set  fire  to 
woodwork  below  unless  at  least  6  in.  of  insulating  sand 
cushion  is  used.  Even  with  a  6-in.  insulation  the  rise 
of  temperature  in  a  wooden  floor  under  the  sand  cushion 
was  dangerously  high.  The  tests  were  made  with  thick- 
ness of  sand  cushion  ranging  from  2}-  to  6  in.  in  thick- 
ness, laid  on  a  double  layer  of  metal  sheets  on  a  double 
board  floor  11  in.  in  total  thickness,  resting  on  2x10 
joists;  in  each  case  the  sand  was  covered  with  roofing 
slate  B  to  i  in.  thick,  laid  close,  and  the  bottom  of  the 
burner  was  2^  in.  above  the  slate.  In  preliminary  test 
runs  with  this  apparatus,  the  woodwork  of  the  floor 
charred  somewhat,  and  as  this  condition  would  natilrally 
occur  in  practice,  and  as  the  charring  would  increase 
the  danger  of  ignition,  some  powdered  charcoal  was 
placed  on  the  floor  boards  in  the  later  tests.  With  this 
arrangement,  in  the  case  of  2J-in.  sand  cushion,  fire 
was  noticed  in  the  floor  within  less  than  5 J  hr.  after 
the  burner  was  started  up;  in  the  case  of  3i-in.  sand 
cushion  within  less  than  7  hr.  (but  smoke  was  seen 
coming  from  cracks  in  the  floor  nearly  2  hr.  earlier)  ; 
and  in  the  case  of  4J-in.  sand  cushion  within  less  than 
9  hr.  With  6-in.  sand  cushion  a  run  of  two  days  was 
made,  the  first  day's  run  being  about  10  hr.  and  the 
second  day's  run  about  12  hr.,  and  temperatures  I'ang- 
ing  from  175  to  over  200  deg.  C.  were  reached  on  the 
wood,  with  much  charring,  but  no  fire  started.  In  all 
the  tests  the  layer  of  slate  increased  the  protection 
markedly;  a  special  run  made  without  the  slate  layer 
resulted  in  earlier  ignition  of  the  wood,  though  under 
conditions  not  strictly  comparable  with  the  correspond- 
ing tests  with  slate. 
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Alternate  Lime  and  Iron  with  Alum 
to  Reduce  Sand  Size 

CHEMICAL  treatment  of  the  Toledo  water  supply 
with  lime  and  iron  during  the  last  two  months  in 
J920  and  first  two  in  1921  increased  the  incruslant 
deposits  on  the  sand  grains  by  39  per  cent  and  greatly 
lowered  the  efficiency.  In  the  last  annual  report  of 
R,  W.  Furman,  chemist  in  charge,  to  George  N. 
Schoonmaker,  assistant  commissioner,  it  is  stated  that 
subsequent  alum  treatment  removed  a  portion  of  this 
coating  and  rendered  the  remaining  incrustation 
semi-porous.  Upon  again  changing  to  an  iron-lime 
treatment  in  May  a  cementing  action  was  started 
which    was    not   thoroughly    broken    by    washing    the 


Notes  from  the  Interrnountnin  Country 

By  W.  W.  DeBerard 

AV  (.■.stein  Kdilor,  Enyini  ering  Ncxvs-Ri  cord 


Denver  and  Pueblo 

FOUR  matters  of  public  interest  are  vital  to  engineers 
in  Colorado  at  the  present  time:    Highways,  water- 
works, flood  control  and  the  Moffat  tunnel. 

Highways — More  than  a  million  people  visited  the 
national  forests  in  Colorado  in  1921  and  more  than  a 
quarter  of  a  million  visited  the  Rocky  Mountain  National 
Park  which  is  just  outside  the  confines  of  Denver.  The 
tourist  ci'op.  therefore,   is  an  extremely  large  and  im- 


yii;.  i--i'Hoi'o.siiii  i-i.ocm  j'rotectio.v  ix  pueblo  by  Ri;i.oc.vTKn  ch.v.vxkt. 


filters,  and,  aided  by  the  porosity  of  the  sand  incrus- 
tations, entrained  sufficient  organic  material  to  be- 
come heavy  and  later  start  the  formation  of  mud 
balls  in  two  of  the  filters.  There  was  no  surface  indi- 
cation of  this  disturbance  which  caused  considerable 
trouble  in  July.  Large  quantities  of  Bryozoa  were 
deposited  on  the  sides  and  wash  troughs  necessitat- 
ing daily  cleaning  and  scrubbing  to  effect  a  removal. 
These  troubles  were  overcome  by  a  change  in  the 
wash  methods  and  were  assisted  by  the  use  of  an  alum 
treatment  which  was  continued  until  the  incrusta- 
tion was  partiall.v  removed. 

.  The  hardness  of  the  water  wa.?  comparatively  uni- 
form throughout  the  year  although  some  increase  was 
noted  in  the  filtered  water  while  using  an  alum  treat- 
ment which  was  due  to  the  removal  of  the  filter 
incrustants. 


portant  asset  to  the  state.  Under  modern  traffic  condi- 
tions, highways  are  a  decided  essential  toward  keeping 
this  tourist  crop  in  a  flourishing  condition.  For  the 
last  year  or  so  the  state  highway  department  has  been 
following  a  consistent  policy  of  developing  the  sy.stem 
as  a  whole  rather  than  piecemeal.  This  policy  has  been 
made  possible  by  reason  of  the  fact  that  the  adminis- 
tration of  the  department  was  vested  in  a  si^igle  individ- 
ual rather  Ihaii  in  several  appointees  from  different 
parts  of  the  state  with  a  constituency  to  plea.se,  as 
was  the  former  case.  It  is  generally  considered  that 
the  state  is  now  getting  more  nearly  than  ever  before 
value  received  for  the  money  expended.  The  engineers 
have  not  been  behind  other  public-spirited  organiza- 
tions in  following  the  work  of  the  highway  department, 
and  in  consequence  when  the  chief  engineer.  Major  L.  D. 
Blauveit,   was   called  to  the  chief  engineership  of  the 
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Moffat  Tunnel  Commission,  the  engineers  immediately 
expressed  their  opinion  to  the  governor  as  to  the  choice 
of  his  successor.  In  Colorado  there  is  a  continuous 
fight  between  Denver  and  the  rest  of  the  state  every 
time  an  office  is  to  be  filled  by  appointment.  Whether 
it  is  political  or  not  there  is  likely  to  be  an  alignment 
of  these  two  interests.  The  engineers  are  alive  to  this 
situation  and,  in  the  interest  of  good  engineering  serv- 
ice and  the  best  welfare  of  the  state  as  a  whole,  must 
keep  it  constantly  in  mind. 

While  road  contracts  are  being  let  continually  and 
about  $11,000,000  is  available  for  construction  and  main- 
tenance, one  of  the  surprising  things  that  one  finds 
is  the  lack  of  all-weather  pavements  from  Denver  to 
the  Mountains.  Not  much  hard-road  paving  is  being 
done  in  Colorado,  but  nevertheless  trucks  and  heavy 
bus  transportation  similar  to  that  on  the  Pacific  Coast 
are  coming  in  fast.  Buses  carrying  18  to  20  passengers 
now  run  on  schedule  between  Denver,  Pueblo,  Canyon 
City  and  the  Royal  Gorge.  These  buses  have  a  68-in. 
tread  instead  of  the  usual  56-in.  tread  and  surely  require 
the  construction  of  hai-d  pavements  for  the  country 
roads  if  the  latter  are  to  hold  up  under  the  traffic. 

It  is  likely  that  the  highway  department  employs  as 
many  engineers  as  are  employed  by  all  of  the  railroads 
coming  into  the  state,  so  that  the  engineering  profession 
is  decidedly  interested  in  the  highway  situation. 

Water  Problem — For  the  last  quarter  of  a  century 
the  water-works  of  the  city  of  Denver  has  been  a  politi- 
cal football.  Buying  out  the  company  and  putting  the 
plant  in  the  hands  of  a  commission  appointed  by  the 
mayor  apparently  has  not  taken  it  out  of  politics.  It  is 
not  intended  to  imply  that  those  who  are  in  charge  are 
playing  politics  now,  although  they  are  accused  of  doing 
so  by  Denver's  leading  newspaper  and  many  citizens. 
But  it  is  quite  certain  that  the  newspapers  and  many 
outside  are  playing  politics.  Through  all  the  26  years 
with  which  I  have  been  conversant  with  the  Denver 
problems  there  has  never  been  a  time  when  the  engineer 
in  charge  was  not  loyally  and  faithfully  doing  the  best 
he  knew  how  to  render  service,  and  most  of  the  time 
service  was  rendered.  From  the  sanitary  standpoint 
few  cities  have  a  water  as  carefully  guarded.  The 
supply  has  been  under  laboratory  control  for  more  than 
a  quarter  of  a  century.  It  is  true  pressure  was  not 
always  available  in  high  areas  during  the  summer  peak 
load,  but  it  is  also  true  that  the  engineer  has  never 
had  money  enough  to  furnish  the  unlimited  supply 
which  an  unmetered  system  at  peak  load  always  de- 
mands. The  situation  this  past  summer  has  been  acute, 
with  the  consumption  at  times  10,000,000  gal.  more 
than  the  available  capacity  of  the  pipe  lines  from  the 
mountain  supplies  to  the  city  reservoirs.  Reliance  on 
the  low  night-time  flow  and  an  occasional  thundershower 
period  to  replace  the  depleted  city  storage  is  precarious. 
For  the  last  five  years  a  water  famine  has  faced  Denver 
nearly  every  summer.  It  seems  that  it  actually  must  be 
experienced  before  finances  are  provided  to  avoid  it. 

All  summer  long  the  reports  of  the  commission  of 
experts  has  been  looked  for.  A  plan  behind  which 
enough  interest  can  be  rallied  to  put  through  a  bond 
issue  to  provide  funds  for  immediate  extension  is  the 
aim.  It  will  be  recalled  that  a  year  ago  at  a  bond 
election  the  proposition  to  issue  $5,000,000  was  de- 
feated. The  commission  was  appointed  at  the  sugges- 
tion of  the  Denver  Civic  and  Commercial  Association 


with  the  idea  of  creating  confidence  in  the  mind  of  the 
voter.  Judging  from  newspaper  accounts  anything  but 
this  result  has  been  accomplished  so  far.  It  remains 
to  be  seen  whether  the  report  of  this  commission  of 
outside  experts  is  going  to  be  respected  and  backed  or 
discredited  as  too  many  consulting  engineers  recently 
have  found  their  reports  treated  in  western  cities.  How 
engineering  societies  are  to  treat  expert  reports  is  a 
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problem  easy  to  talk  about  in  the  abstract  but  decidedly 
troublesome  in  practice.  If  engineers  refuse  to  accept 
the  findings  of  their  fellows  how  is  the  public  expected 
to  place  much  credence  in  the  profession  as  a  whole. 
The  attempt  to  throw  the  question  of  technical  decisions 
into  the  hands  of  the  common  voter  should  certainly 
not  be  the  aim  of  any  member  of  the  professeion.  This 
subject  may  not  be  a  question  of  ethics  but  it  is  near 
to  it.  All  over  the  country  the  same  problem  arises 
continually.  Engineering  societies  might  with  profit 
discuss  the  question  of  handling  expert  reports  from 
the  ethical  standpoint. 

Pueblo  also  has  a  water  problem  of  no  small  dimen- 
sions. It  has  a  North  Side  commission  and  a  South  Side 
commission,  each  with  a  full  set  of  officers  and  oper- 
ators. For  one  of  the  plants  a  4-mile  stretch  of  24-jn. 
conduit  has  about  reached  the  end  of  its  useful  life. 
Funds  for  replacement  will  be  hard  to  raise  and  the 
question  of  uniting  the  two  systems  will  undoubtedly 
complicate  the  matter,  as  will  the  choice  of  material. 
Just  how  far  the  engineering  profession  in  Pueblo  will 
interest  itself  in  this  semi-political  and  professional 
problem  remains  to  be  seen. 

Flood  Control — The  floods  at  the  end  of  July  in  Den- 
ver, which  carried  away  several  bridges,  may  activate 
and  bring  home  anew  to  the  citizens  of  the  state  the 
value  of  the  recent  conservancy  act,  enacted  mainly 
for  the  benefit  of  Pueblo.  Until  the  floods  of  last  June 
Pueblo  was  a  hide-bound  town  controlled  largely  by  a 
few  large  interests.  Much  public  consciousness  has 
been  awakened  by  the  late  disasters,  when  120  lives 
were  lost  and  140  individuals  were  reported  missing 
or  unaccounted  for,  together  with  a  property  loss  of 
$20,000,000,  due  to  an  estimated  peak  discharge  of 
nearly  100,000  sec.-ft.  D.  P.  Gaymon,  city  engineer, 
states  that  the  city  has  been  very  materially  waked  up. 
Paving,  sewers,  waterworks  and  flood  prevention,  to- 
gether with  improvements  of  bridges  and  viaducts  are 
all  being  considered  seriously.  Nearly  a  million  yards 
of  paving  by  special  assessment  is  being  put  down. 
Storm  sewer  designs  are  on  the  boards  but  must  await 
final  decision  as  to  the  type  of  flood  protection  provided. 

As  to  the  flood  situation,  the  county  and  city  com- 
missions have  been  working  in  harmony  with  the  com- 
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mercial  organizations  and  undoubtedly  a  decision  on 
a  choice  of  one  of  the  three  plans  which  have  been 
worked  out  by  the  Dayton-Morgan  Engineering  Co. 
under  Burton  Jones,  the  resident  engineer,  will  be 
wisely  made.  Of  the  few  engineers  interviewed  there 
did  not  seem  to  be  much  difference  of  opinion  as  to  the 
superiority  of  one  of  the  plans.  The  first  plan  contem- 
plates a  storage  detention  reservoir ;  the  second,  an  en- 
largement of  the  present  channel  in  its  present  location ; 
the  third,  moving  the  present  channel  to  the  south  bluff 
of  the  flood  plain  and  re-locating  practically  all  of  the 
railroad  yards,  many  of  which  now  run  transversely 
across  the  flood  plain.  The  last  plan,  shown  in  the 
map  herewith,  is  considered  the  best  because  it  will 
give  the  town  and  the  railroads  more  for  the  money 
than  either  of  the  other  two.  This  new  channel  near 
the  south  bluff  would  care  for  250,000  sec.-ft.  The  old 
channel  was  constructed  for  40,000  sec.-ft.  while  the 
flood  was  approximately  100,000  sec.-ft.  Investigations 
of  the  engineers  indicated  that  only  a  comparatively 
short  transfer  of  the  storm  center  to  the  west  last  June 
would  have  increased  the  crest  discharge  enormously. 
Plan  3  will  require  the  removal  of  the  present  railroad 
tracks  to  the  opposite  side  of  the  Union  station  and 
will  eliminate  the  short  and  inconvenient  transverse 
yards  to  the  north  and  the  south  of  the  station.  In 
their  place  will  be  a  set  of  long  tracks  running  parallel 
with  the  river  and  flood  plain.  Much  economy  of  time 
and  operating  expense  will  be  obtained  by  straightening 
out  the  tangle  of  railroad  tracks. 

A  site  for  a  dam  to  retain  sufficient  water  so  that 
only  35,000  sec.-ft.  may  pass  has  been  found.  The  dam 
can  be  located  on  bed  rock  now  exposed  (Fig.  2). 
It  will  provide  safety,  but  it  has  no  civic  betterment 
features  or  any  but  extremely  infrequent  usefulness. 
The  railroads  will  probably  be  in  favor  of  the  dam 
project  unless  they  can  be  successfully  sold  by  engi- 
neers on  the  ultimate  economy  of  the  project  to  relocate 
the  channel. 

Engineers  over  the  country  may  have  the  idea  that 
Pueblo  has  been  laying  down  on  the  job.  This  is  de 
cidedly  not  the  case.  The  solution  of  the  problem  has 
been  worked  out  fairly  well  in  detail.  Progress  is  being 
made  as  fast  as  the  legal  red  tape  with  reference  to 
the  conservancy  district  plan  can  be  unwound.  How- 
ever, the  necessity  for  speed  is  nowhere  more  evident 
than  in  Pueblo  as  may  be  illustrated  by  vhe  following 
incident:  Recently  a  large  opera  house  in  the  affected 
district  burned  to  the  ground.  It  is  stated  that  finan- 
cial interests  will  not  furnish  sufficient  money  to  che 
owners  to  permit  them  to  clean  up  the  debris,  even  from 
the  sidewalks,  until  the  flood  protection  is  assured. 

Further  activities  which  have  been  carried  on  •^ince 
the  Dayton-Morgan  Engineering  Co.  took  over  the  work 
are  evidenced  in  the  reconstruction  of  the  broken  levoe 
above  town  and  the  building  of  a  line  of  retards  along 
Fountain  River  to  protect  valuable  residence  districts 
from  a  caving  bank,  and  in  the  strengthening  of  bridge 
foundations  which  were  found  in  a  precarious  condition. 
In  the  construction  of  the  retards  old  rails  were  driven 
10  ft.  apart  into  shale  and  covered  with  No.  9  fence 
wire.  Brush  was  piled  loosely  back  of  this  fence.  Al- 
ready a  material  deposit  of  silt  has  been  made  by  a 
single  small  flood.  It  was  my  observation  that  the 
Pueblo  situation  is  in  the  hands  of  a  united  commercial 
and  official  city  in  accord  with  the  engineers.  Although 
the    hitter   have   no    small    problem   ahead   of   them   in 


educating  the  public   to  the  plan   best   not   only  from 
an  engineering  but  a  civic  standpoint,  they  will  succeed. 

Moffat  Tunnel — For  more  than  a  century  engineers 
have  dreamed  of  the  economy  and  usefulness  of  tunnel- 
ing the  range  almost  directly  west  of  Denver.  Ever 
since  the  construction  of  the  Denver  &  Salt  Lake  R.R. 
the  project  has  been  especially  attractive,  for  Denver 
would  then  be  put  on  the  shortest  and  most  dii'ect 
transcontinental  route.  The  road  opens  up  a  new  em- 
pire with  anthra^jite  coal  fields  rivaling  those  in  Penn- 
sylvania, abundant  gilsonite,  oil  shales,  timber  and 
mined  products.  The  distance  by  rail  to  Grand  Junction 
will  be  reduced  by  one  half,  to  173  miles.  The  6-mile 
tunnel  will  cut  out  23  miles  over  the  Divide  as  well  as 
the  snow  sheds  and  a  4  per  cent  grade.  Engineers  esti- 
mate that  about  10  per  cent  of  the  annual  profits  of  the 
road  now  are  absorbed  by  snow  conditions  encountered 
in  crossing  the  Divide  at  the  11,660-ft.  elevation.  The 
tunnel  is  to  be  16  ft.  wide  and  24  ft.  high.  A  pioneer 
tunnel  8  x  10  ft.  will  be  driven  50  ft.  to  one  side  of 
the  main  tunnel.  It  is  proposed  to  use  the  pioneer 
tunnel  to  carry  power,  light  and  compressed  air  to 
ventilate  the  main  bore.  Another  use  is  to  carry  water 
from  the  western  slope  to  South  Boulder  Creek.  While 
at  the  present  time  land  hunger  is  not  particularly  in 
evidence  in  the  West,  it  will  come  again  and  there  is 
plenty  of  justification  in  looking  ahead  to  make  access- 
ible all  available  parts  of  the  country  for  the  develop- 
ment of  agriculture.  The  northeastern  part  of  Colorado 
and  the  northwestern  part  of  Utah  embi'ace  an  immense 
tract  of  agricultural  land. 

Engineers  should  be  gratified  that  the  Moffat  Tunnel 
construction  has  fallen  into  the  hands  of  so  able  an 
engineer  as  Major  Blauvelt.  who  put  through  the  Moffat 
road  and  knows  the  history  and  engineering  of  the 
preliminary  work  of  the  tunnel  from  the  beginning. 
At  the  head  of  the  commission  is  W.  C.  Robinson,  for- 
mer president  of  the  Denver  Union  Water  Co.,  than 
whom  there  are  few  abler  men  working  with  engineers 
to  get  work  done  in  a  smooth  and  efficient  manner.  He 
knows  how  to  handle  fin;;nces  under  difficulties  and  keep 
things  going.  It  is  hoped  to  let  contracts  this  fall  and 
complete  the  tunnel  in  three  years.  While  the  work  is 
being  carried  out  under  a  rather  novel  law,  that  of  the 
special  benefit  district,  a  friendly  suit  is  now  in  court 
to  determine  its  status.  If  this  is  decided  favorably, 
undoubtedly  other  projects  of  similar  character  may  be 
put  through  in  the  West  on  the  same  basis.  From  now 
on  visits  by  engineers  to  Colorado  will  not  be  complete 
unless  they  get  in  touch  with  Colonel  Blauvelt  and  follow 
the  work  of  this  latest  railroad  development. 

No  mention  of  the  tunnel  would  be  fitting  without  a 
tribute  to  D.  H.  Moffat,  who  at  the  age  of  65,  built  the 
road  and  really  died  of  disappointment  11  year.s  ago 
because  he  was  not  successful  in  financing  the  tunnel. 
Few  men  have  done  more  for  Colorado  than  did  .Mr. 
Moffat.  At  the  age  of  30  years  he  fathered  the  con- 
struction of  what  is  now  the  Union  Pacific  from  Denver 
to  Cheyenne.  He  built  the  "South  Park,"  now  part  of 
the  Colorado  &  Southtrn,  and  the  Florence  &  Cripple 
Creek,  both  heavy  dividend  payers  in  their  time.  As 
president  of  the  Denver  &  Rio  Grande  he  constructed 
the  Creede  Branch.  He  poured  $20,000,000  into  the 
construction  of  the  Denver  &  Salt  Lake  because  he 
firmly  believed  that  it  would  make  Denver  one  of  the 
leading  western  cities      Will  it? 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble.  Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Cast-iron  Pipe  to  Be  Used  for  First  Time  in 
Water-Works  of  Ogden,  Utah 

Sir — The  city  of  Ogden,  Utah,  with  nothing  but  steel 
pipe  in  its  water-works  distribution  system  heretofore,  has 
recently  taken  a  significant  step  in  awarding  a  contract  for 
some  2J  miles  of  cast-iron  pipe  to  the  P.  W.  Spencer  Co., 
Salt  Lake  City,  after  duly  considering  much  lower  bids 
for  steel  pipe. 

The  Ogden  water-works  were  built  by  a  private  company 
which  installed  steel  pipe  with  the  idea  that  the  plant 
would  be  eventually  sold  to  the  city  and  that  it  could  prob- 
ably get  as  much  for  the  system  if  steel  pipe  were  used  as 
it  could  for  cast  iron.  After  the  city  took  over  the  system 
it  continued  to  use  steel  pipe.  Not  long  ago  there  was  a 
change  in  administration  at  Ogden  and  the  new  city  engi- 
neer felt  that  to  put  steel  pipe  under  pavement  in  a  city 
having  a  population  of  35,000  was  false  economy.  Accord- 
ingly, the  first  cast-iron  pipe  ever  laid  in  Ogden  is  being  put 
down  this  season. 

The  entire  intermountain  country  is  gradually  standard- 
izing on  cast-iron  pipe.  Many  other  types  of  pipe  have 
been  used  in  this  territory.  In  fact,  it  is  impossible  for 
many  of  our  smaller  communities  to  legally  bond  them- 
selves for  enough  money  to  put  in  cast-iron  pipe  for  a 
water-works  system.  There  is  considerable  difference  in 
price  on  account  of  high  freight  rates  between  cast-iron 
and  steel.  C.  E.  Painter. 

Salt  Lake  City,  Utah. 

[The  work  consisted  chiefly  of  furnishing  and  laying 
13,270  ft.  of  cast-iron  pipe  made  up  of  1.520  ft.  of  6-, 
9,300  ft.  of  12-,  2,350  ft.  of  14-  and  100  ft.  of  8-in.  In  addi- 
tion there  were  a  few  valves,  hydrants,  etc.,  to  be  supplied 
and  set  and  some  miscellaneous  work  to  be  done.  The 
entire  contract  was  let  for  $49,202.  The  successful  bidder 
offered  to  do  the  same  job  for  $40,263  if  "M.  J.  galvanized 
and  dipped  [steel]  pipe"  were  used  or  for  $36,960  using  the 
same  material,  dipped  only. 

A  better  comparison  of  the  relative  costs  of  the  cast-iron 
and  steel  pipe  is  afforded  by  giving  the  unit  bids  for  the 
9,300  ft.  of  12-in.  pipe  which  makes  up  the  bulk  of  the  job. 
For  this  the  city  will  pay,  under  the  award,  $3  per  lin.ft., 
and  could  have  had  steel  from  the  same  bidder  at  $2.35 
for  galvanized  and  dipped  and  $2.09  for  dipped  only.  The 
lowest  bids  for  the  three  classes  of  pipe  were  $2.98,  $2.30 
and  $2.05  respectfully.  Further  details  of  the  bids  are  given 
in  our  Business  News  section. — Editor.] 


Strength  of  Old  Brickwork  Due  to  Hardening 
of  Mortar 

Sir — With  reference  to  article  on  "Brickwork  from  Build- 
ing Stronger  than  Laboratory  Samples,"  appearing  on 
p.  354  of  your  issue  of  Aug.  3.  The  writer  of  the  article 
in  question  evidently  forgets  that  the  brickwork  in  question 
was  nearly  twenty  years  old,  and  that  portland  cement 
mortar  goes  on  hardening  for  many  years.  Laboratory 
specimens  are  rarely  tested  beyond  a  few  months.  If  the 
workmanship  in  the  two  cases  were  equal,  the  brickwork 
from  the  building  would  be  much  more  than  4  per  cent 
stronger  than  laboratory  specimens.  In  fact  from  the 
data  given  I  would  be  inclined  to  draw  the  conclusion  that 
laboratory  specimens  have  better  workmanship  than  is 
found  in  actual  buildings,  the  opposite  of  the  author's 
conclusion.  Leo  G.  Hall. 

Downers  Grove,  111. 
Sept.  19. 


No.  19  Gage  Too  Light 

Sir — We  wish  to  call  your  attention  to  a  slight  typo- 
graphical error  which  occurred  on  page  322  of  your  issue 
of  Aug.  24  in  the  article  by  P.  F.  Jones  entitled  "Corru- 
gated Culvert  Pipe  Jacked  through  Embankment." 

The  gage  of  the  30-in.  Arm.co  corrugated  pipe  employed 
is  stated  as  19,  whereas  it  was  really  10  gage.  This  we 
know  because  we  manufactured  the  pipe  in  question.  It 
seems  to  us  worth  while  to  call  attention  to  this  because 
so  light  a  gage  as  the  one  stated  would  be  extremely  inad- 
visable for  corrugated  pipe,  whereas  14  gage  material  is 
usually  employed  and  12  or  10  gage  where  subject  to  unu- 
sual conditions.  No  doubt  in  this  instance  the  typesetter  or 
typist  simply  picked  up  the  wrong  figure. 

California  Corrugatbh  Culvert  Co. 

West  Berkeley,  Calif. 
Sept.  12. 


Bridge  Builders  And  Highway  Bridges 

Sir — On  the  basis  of  extended  experience  in  the  bridge 
building  industry  it  seems  to  me  that  old-time  bridge  build- 
-ers  were  unduly  criticized  and  modern  bridge  departments 
of  state  highway  commissions  unduly  lauded  in  the  article 
on  the  failure  of  the  Marlin  Bridge  (see  Engineering  News- 
Record,  June  22,  1922,  p.  1023). 

A  complaint  that  highway  commissions  build  too  many 
structures  of  an  expensive  type  has  been  answered  by  stat- 
ing that  the  commissions  merely  execute  the  orders  of  leg- 
islative authorities  and  what  is  supposed  to  be  the  popular 
will.  But  thei-e  is  no  authority,  legislative  or  otherwise, 
which  dictates  what  class  of  bridge  shall  be  built,  except 
occasionally  a  local  community.  On  the  other  hand,  nobody 
calls  a  commission  to  account  for  excessive  expenditures, 
as  would  be  done  in  the  case  of  local  authorities. 

In  a  specific  case,  local  authorities  built  ten  years  ago  an 
earth-filled  concrete  arch  bridge  at  a  cost  of  about  $7,000, 
Near  this  and  over  the  same  stream  the  state  is  building 
a  concrete  arch  rib  bridge  at  a  contract  price  nearly  four 
times  as  great,  although  the  site  is  more  favorable  for  the 
other  and  less  expensive  type.  Increased  prices  are  not 
responsible  for  this  great  increase  in  cost.  If  such  a  con- 
tract had  been  let  by  the  local  county  commissioners  the 
taxpayers  would  soon  have  put  them  out  of  office.  But 
when  the  state  does  it,  the  local  officials  have  no  respon- 
sibility and  the  local  community  is  given  to  understand  that 
the  bridge  is  paid  for  mainly  out  of  state  funds  so  that  the 
community  pays  only  a  small  proportion  of  the  cost.  Many 
bridges  of  crude  and  extravagant  design  are  being  built  at 
a  cost  50  per  cent  greater  than  that  for  which  well -designed 
structures  might  be  built,  following  the  same  dimensions 
and  specifications.  Furthermore,  in  the  central  states  it  is 
the  custom  to  build  concrete  through  girder  or  ti-uss  bi'idges 
with  roadways  so  narrow  that  in  a  few  years  they  will  have 
to  be  widened,  which  can  be  done  only  by  building  entirely 
new  structures.  Steel  bridges  are  now  only  a  small  part 
of  the  business,  but  in  these  also  it  is  believed  a  good 
designer  could  make  a  large  saving  in  material  and  work- 
manship. 

One  reason  for  these  conditions  is  that  few  competent 
and  experienced  engineers  are  to  be  had  for  the  salaries 
paid  by  the  state  highway  commissions.  As  a  result,  few 
of  the  best  men  stay  in  these  positions.  Many  of  the  engi- 
neers have  had  no  previous  outside  or  commercial  experi- 
ence in  highway  bridge  design  or  construction.  To  the 
layman  all  engineers  look  alike.  He  assumes  that  the  engi- 
neer will  see  that  only  a  fair  price  is  paid  and  no  money  is 
wasted.  He  cannot  check  up  the  excessively  expensive  de- 
sign of  the  structure  as  he  could  if  there  were  competitive 
designs. 

How  can  the  public  benefit  from  the  knowledge  of  eco- 
nomical design  and  construction  of  competent  and  experi- 
enced designing  engineers  if  these  engineers  are  not  per- 
mitted to  demonstrate  what  can  be  done  with  a  given  situa- 
tion? To  my  mind  competitive  designs  certainly  appeal 
an  improvement  on  present  methods.     It  is  true  that  loca! 
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authorities  are  not  competent  to  pass  on  bridge  designs  and 
that  they  judge  a  competition  mainly  on  the  matter  of 
price.  Thus  sharp  competition  and  limited  funds  available 
for  construction  led  to  many  light  structures  in  earlier 
days.  But  with  the  highway  commission  and  its  engineer 
passing  upon  the  designs  the  case  would  be  very  different. 

Consider  the  plan  of  having  competitive  designs  sub- 
mitted with  the  contractors'  proposal  at  the  time  of  taking 
bids  on  the  work,  it  being  understood  that  all  designs  must 
meet  the  approval  of  the  commission's  engineer.  If  the 
plan  of  the  lowest  bidder  does  not  meet  the  requirements 
it  ;s  rejected  and  the  next  one  considered,  until  a  plan  and 
bid  are  found  that  do  meet  the  requirements.  This  plan  also 
would  provide  employment  for  many  engineers  in  making 
designs  for  contractors,  and  since  the  plans  would  be  sub- 
ject to  expert  consideration  these  engineers  would  of  neces- 
sity consider  both  quality  and  cost  of  the  design.  The  cost 
of  making  the  designs  would  be  small  in  comparison  with 
the  saving  of  cost  in  an  economical  structure.  Under  the 
present  monopolistic  system  there  is  little  regard  for  econ- 
omy in  design  and  no  incentive  to  improvement  in  design. 

Many  contractors  who  are  now  building  country  bridges 
have  little  experience,  equipment  or  resources.  Some  of 
them  do  not  last  more  than  one  season.  Compare  this  situ-- 
ation  with  the  old  bridge  building  companies  of  25  years 
ago,  having  their  own  engineers,  full  equipment,  ripe  ex- 
perience and  ample  means.  Much  has  been  said  about 
failures  of  old  highway  bridges,  but  as  the  late  Horace  E. 
Horton  stated  some  years  ago:  "No  one  has  shown  or  can 
show  the  actual  failures  of  enough  highway  bridges  within 
a  given  period  of  five,  ten  or  fifteen  years,  to  justify  sus- 
picion of  the  highway  bridge  as  a  class."  And  failures  are 
on  record  of  bridges  built  under  the  jurisdiction  of  state 
highway  commissions,  although  these  structures  are  com- 
paratively modern. 

It  is  a  point  to  be  decided  by  the  engineers  themselves, 
in  their  own  interest  as  well  as  in  that  of  the  public, 
whether  the  proper  and  economic  method  is  to  have  high- 
way bridges  designed  by  state  engineers  without  compe- 
tition or  by  outside  competent  engineers  in  competition  but 
subject  to  specified  requirements  and  to  expert  approval. 
But  in  my  opinion  the  bridge  engineer  of  a  state  highway 
commission  should  act  as  a  supervisor  of  design  and  not 
as  a  designer.  A  Briixje  Builder. 


Of  course  this  formula  is  more  or  less  of  a  tentative  na- 
ture, and  does  not  presume  to  hold  true  for  every  case  that 
may  arise.  However,  small  variations  in  the  correction 
factor  for  A  are  unimportant  in  the  great  majority  of  cases. 


Calculation  of  Bridge  Waterways  in  Brazil 

Sir — It  was  with  the  utmost  pleasure  and  interest  that 
I  read  Ivan  E.  Houk's  article  on  the  "Hydraulic  Design  of 
Bridge  Waterways"  in  your  June  29  issue,  p.  1071.  My 
experience  with  runoff  formulas  fully  bears  out  what  Mr. 
Houk  says.  For  some  years  I  have  been  studying  the 
problem  of  rational  waterway  design,  and  I  also  advocate 
the  "Rational  Method,"  as  used  in  sewerage  practice.  My 
method  of  procedure  may  prove  interesting  to  some. 

I  compute  the  mean  intensity  of  rainfall  by  a  formula 
I  have  evolved, 

■  _      4.75/      ^  4.76/ 

yit  +  5r      -i/t+5yt  +  5 
in  which 

i  rz  intensity  of  rainfall,  in.  per  hr.; 

/  =  mean  annual  rainfall  on  drainage  area,  in.; 

t  —  duration  of  storm,  min. 

The  formula  represents  maximum  storms,  and  I  usually 
calculate  culverts  and  small  openings  in  general  for  an  in- 
tensity two-thirds  as  great.  Whenever  the  data  at  hand 
are  not  very  complete,  and  this  unfortunately  is  often  the 
case,  I  assume  85  per  cent  of  the  rainfall  as  runoff. 

For  large  areas,  values  given  by  cq.  (1)  have  to  be  prop- 
erly reduced,  as  it  is  a  well  known  fact  that  mean  intensity 
of  rainfall  decreases  with  increasing  area  of  storm.  De- 
noting the  drainage  area  in  square  miles  by  A,  the  formula 
is  modified  thus : 

4.75f                      1 
<  =  ^-^^-^^  X ._^  (2) 
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FUNNEL-SHAPED  CULVERT  ENTRANCE 

For  a  first  trial  I  proportion  the  area  of  waterway  by  ont 
of  the  following  formulas: 

a  =  2.86C/I/A'  =  2.86C /  j/ A"  v/A~  (3) 

a  =h.nCfy~A  (4) 

where  a   =  area  of  waterway,  square  feet; 
A  =  drainage  area,  square  miles; 
/  =  mean  annual  rainfall,  in.,  on  area  A. 
C  —  a  coefficient  as  tabulated  below. 

VALUES  OF  COEFFICIENT  C,  FORMULAS  (3)  AND  (4) 

Nature  of  Ground  C 

Very  steep  barren  and  rocky  grountj :  upper  reaches  of  stream  have  a 

much  greater  slope  than  lower  ones 1    10  to  1 .  50 

Steep,  impermeable  ground.  little  or  no  vegetation 0  90  to  1 .  00 

Mountainous  ground,  cultivated  or  pasture   1  0  70  to  0  80 

Swamps  with  no  vegetation  / 

Hilly  ground,  cultivated  or  pasture  1  0  50  to  0  60 

iSwamps  with  vegetation  / 

l^ndulaling  ground,  pasture  or  cultivated  1  q  30  tn  0  40 

Flat  land,  pasture  or  cultivated  / 

Long  narrow  valleys 0  25  to  0,  20 

or  even   less 
Sandy  deserts 0.  01  and  leas 

Formulas  (3)  and  (4)  were  deduced  by  me  from  Dun's 
Drainage  Table.  The  values  of  C  are  only  approximate 
and  of  a  tentative  nature.  I  use  formula  (3)  for  drainage 
areas  not  exceeding  8  square  miles,  and  where  the  culvert 
can  be  made  to  discharge  under  a  head. 

As  a  matter  of  fact  I  try,  whenever  possible,  to  make 
box  culverts  and  such  like  openings  discharge  under  a  head, 
as  large  economies  can  usually  be  effected  in  this  manner. 
In  order  to  increase  the  efficiency  of  these  openings  I  employ 
a  funnel-shaped  inlet  as  per  drawing,  to  decrease  the  loss 
due  to  entrance  head.  The  outlet  is  of  the  ordinary  stand- 
ard type. 

Once  the  trial  sectional  area  of  waterway  is  worked  out, 
it  is  an  easy  matter  to  see  if  it  can  take  care  of  the  given 
flood  and  yet  be  safe  as  to  scour,  etc. 

It  would  be  highly  instructive  and  interesting  if  railway 
and  highway  engineers  and  others  could  give  their  views 
on  and  cite  their  experiences  and  methods  for  dealing  with 
the  problem  in  hand.  George  Ribeiro, 

Chief  of  Permanent  Way  Drawing  Office, 

Rio  de  Janeiro,  Brazil,  Leopoldina  Ry.  Co.,  Ltd. 

July  30. 
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New  Muscle  Shoals  Bill 
Is  Introduced 

Would  Give  Secretary  of  War  Authority 

to   Dispose   of    I'nits    on    Best 

Terms  Possible 

A  new  measure  for  the  disposition  of 
the  government  properties  at  Muscle 
Shoals,  Ala.,  which  in  effect  would  pass 
the  entire  subject  back  to  the  Secre- 
tary of  War,  with  authority  to  dispose 
of  the  various  units  on  the  best  terms 
possible,  appeared  in  the  final  days  of 
the  session  of  Congress  in  the  form  of 
a  resolution  introduced  by  Representa- 
tive H.  E.  Hull,  of  Iowa,  a  member  of 
the  Military  Affairs  Committee. 

The  resolution  would  authorize  the 
Secretary  to  sell  to  the  Alabama  Power 
Co.  the  government's  interest  in  the 
Gorgas  steam  plant  and  the  transmis^ 
sion  line  to  Sheffield  at  a  price  not  less 
than  $3,000,000,  or  if  unable  to  negoti- 
ate a  sale,  the  secretary  would  be 
authorized  to  purchase  the  sites  and 
rights  of  way  from  the  Alabama  Power 
Co.  at  a  fair  price  within  his  discretion 
or  to  secure  the  property  by  condemna- 
tion proceedings  if  necessary. 

Purchase  of  all  property  and  flowage 
rights  abutting ,  the  site  of  proposed 
Dam  No.  3  and  which  belong  to  the 
Alabama  Power  Co.  at  a  price  not  to 
exceed  $100,000  would  be  authorized, 
condemnation  proceedings  to  be  insti- 
tuted if  agreement  could  not  be 
reached. 

Lease  for  Two  Dams 

The  Secretary  would  be  authorized 
to  complete  at  government  expense 
Dam  No.  2  and  to  construct  Dam  No.  3 
and  to  lease  these  dams  together  with 
the  power  houses  and  appurtenances 
for  not  to  exceed  fifty  years  at  a  rental 
of  not  less  than  4  per  cent  of  the  cost 
of  finishing  Dam  No.  2  and  construct- 
ing Dam  No.  3,  including  in  the  latter 
case  cost  of  site  and  flowage  rights. 

As  to  the  nitrate  plants,  the  resolu- 
tion provides  that  the  Secretary  in  his 
discretion  may  lease  for  not  exceeding 
fifty  years  Nitrate  Plants  Nos.  1  and 
2  and  Waco  quarry,  either  separately 
or  completely,  at  $1  per  year  for  each 
plant.  The  condition  of  such  lease 
would  be  that  the  nitrate  plant  or 
plants  should  be  operated  at  capacity 
for  the  production  of  fertilizer  com- 
ponents for  sale  to  the  public  at  a  price 
not  to  exceed  eight  per  cent  profit  and 
that  the  plants  be  kept  in  condition  to 
produce  to  present  capacity  nitrates 
and  other  components  of  munitions,  the 
plants  to  revert  to  the  government  in 
case  of  emergency. 

The  Secretary  would  be  authorized  to 
lease  the  dams  and  nitrate  plants  and 
quarry  separately  or  completely  to  the 
same  lessee  and  to  make  the  considera- 
tion interdependent. 

Authority  to  sell  or  dispose  of  all 
lands,  and  properties  owned  by  the 
government  not  necessary  for  the  op- 
eration of  the  nitrate  plants,  the  steam 
electric  plants  or  for  the  construction 


Fire  Destroys  Wood  and  Steel 
Wharfhouse  at  New  Orleans 

On  Sept.  15  fire  completely  destroyed 
the  wharf  and  wharfhouse  of  the  port 
terminal  built  at  New  Orleans  by  the 
government  for  the  war  and  known  then 
as  the  New  Orleans  Army  Base.  At  the 
present  time  the  terminal  is  under 
lease  to  the  local  Dock  Board  and  is  be- 
ing used  for  commercial  purposes. 
Damage  to  the  sti-ucture  amounts  to 
about  $3,000,000  and  to  the  contents 
of  warehouse  and  cars  as  much  again. 

The  terminal  was  described  in  Engi- 
neering News-Record,  April  24,  1919, 
p.  823.  The  part  destroyed  was  a  wharf, 
or  quay,  paralleling  the  river  and  on  the 
river  side  of  the  levee.  It  was  2,000  ft. 
long  and  170  ft.  high  and  was  built  of 
wood  piles  carrying  a  timber  floor.  On 
it  was  a  steel  frame  warehouse  141  ft. 
wide.  This  structure  was  connected  to 
large  shoreward  concrete  warehouses 
by  bridges  but  the  fire  was  stopped 
across  the  bridges  and  the  concrete 
warehouses  were  not  damaged. 

A  full  description  of  the  fire  and  the 
damage  done  will  appear  in  the  next 
issue  of  Engineering  Neivs-Record. 


Begin  Dam  Survey  as  First  Step 

in  Texas  River  Control  Program 

Acting  on  a  petition  of  officials  and 
citizens  of  Ft.  Worth  and  Tarrant 
County,  Texas,  the  State  Board  of 
Water  Engineers  on  Sept.  1  began  the 
survey  of  a  reservoir  and  dam  site  on 
the  Clear  Fork  of  the  Trinity  River. 
The  topographic  work  will  be  done  by 
the  U.  S.  Geological  Survey  in  co- 
operation with  the  Board  of  Water  En- 
gineers. Jay  M.  Whitman  of  the  U.  S. 
Geological  Survey  will  be  chief  of  thj 
topographic  party  and  it  is  estimated 
that  the  survey  will  require  60  days  for 
completion.  This  is  the  first  definite 
step  taken  since  the  flood  conferences  to 
control  the  streams  of  the  state. 


For  State  Control  of  Texas  Roads 

The  Democratic  State  Convention  of 
Texas,  held  at  San  Antonio,  Sept.  5 
and  6,  adopted  a  highway  plank  in  its 
platform  approving  the  highway  pro- 
gram of  the  Texas  Highway  Associa- 
tion, which  calls  for  a  constitutional 
amendment  to  turn  over  the  roads  to 
the  state  for  construction  and  mainte- 
nance. This  work  is  now  under  the 
direction  of  the  counties. 

and  opei-ation  of  the  dams  will  be  given 
the  Secretary. 

In  explaining  his  resolution.  Repre- 
sentative Hull  said  that  its  terms 
would  permit  Henry  Ford,  the  Ala- 
bama Power  Co.,  or  any  other  reliable 
person  or  organization  to  make  the 
contract,  and  that  the  resolution  would 
afford  the  Detroit  manufacturer  or 
anyone  else  a  better  opportunity  to 
operate  the  nitrate  plants  for  the 
benefit  of  the  people  of  the  country  than 
Mr.  Ford's  own  offer. 


Child  Killed  in  Collapse 
of  Theater  Floor 

Rotted  Wooden  Joists   of   Lobby   Floor 

Break  Under  Weight  of  Crowd 

of  School  Children 

Collapse  of  part  of  the  lobby  floor  of 
the  Strand  moving-picture  theater.  East 
Liberty,  Pittsburgh,  on  Sept.  22  killed 
a  school  child  and  seriously  injured  a 
large  number  of  others.  The  accident 
occurred  when  a  crowd  of  children  was 
waiting  in  the  lobby  to  see  a  free  per- 
formance. The  owner  of  the  theater, 
who  was  present,  also  was  injured. 

The  facts  of  the  accident  are  reported 
as  follows  by  Edward  Godfrey,  struc- 
tural engineer,  who  investigated  the 
collapse  for  Engineering  News-Record: 

The  theater  lobby  is  about  32  ft.  wide 
between  brick  side  walls.  It  was  floored 
with  a  5-in.  slab  of  plain  concrete  rest- 
ing partly  over  and  partly  between 
transverse  wooden  2  x  10  joists.  These 
joists  extended  from  wall  to  wall,  enter- 
ing the  brick  work  about  2  in.  At  their 
middle  points  they  were  supported  by  a 
line  of  double  I-beams  extending  from 
front  to  rear,  carried  on  columns.  Some 
if  not  all  of  the  joists  had  2  x  4's  on 
their  sides  to  carry  the  concrete.  The 
same  floor  construction  continued 
throughout  the  theater  itself.  The 
building  was  erected  in  1914;  it  is  not 
known  at  present  writing  whether  the 
floor  in  question  dated  from  that  time 
or  had  been  put  in  at  a  later  recon- 
struction. The  cellar  was  unoccupied 
and  had  a  dirt  floor;  the  space  was  not 
ventilated  and  was  damp. 

One-half  of  the  lobby  floor,  an  area 
about  1.5  or  16  ft.  square,  collapsed  and 
fell  a  dozen  feet  or  so  into  the  cellar, 
carrying  with  it  the  crowd  standing  on 
it.  The  joists  were  sheared  off  at  the 
side  wall  and  at  the  middle  line  of 
beams,  and  were  broken  up  in  the  fall. 
Examination  showed  that  they  were 
badly  rotted.  The  damp  cellar  vdthout 
ventilation  and  the  impervious  concrete 
floor  made  ideal  conditions  for  decay, 
and  this  appears  to  have  been  not  long 
in  doing  its  work. 

Commenting  on  the  accident  Mr.  God- 
frey says:  "There  is  no  mystery  about 
the  cause  of  the  collapse,  except  the 
mystery  of  why  any  one  engaged  in 
building  should  construct  such  a  trap 
and  why  those  who  are  morally  respon- 
sible for  the  lives  of  the  public  from 
which  they  draw  their  living  should  be 
indifferent  to  the  existence  of  such 
traps.  However,  it  would  be  interesting 
to  know  why  the  designer  used  this 
heavy  layer  of  plain  concrete  on  a  floor 
wholly  supported  by  wooden  joists,  and 
how  much  he  penalized  his  client  by  not 
Reinforcing  the  concrete  and  omitting 
the  wood.  It  would  also  be  of  value  to 
find  out,  if  possible,  what  other  ex- 
amples of  the  same  designer's  work  may 
be  in  service.  It  is  certain  that  a  very 
superficial  examination  of  this  building 
by  an  expert  would  have  discovered  the 
danger  of  ])crmitting  it  to  be  used  by 
the  public." 
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Port  Authorities  Convene 
at  Toronto 

Discuss  Proposed  St.  Lawrence  Channel 

and  Urge  Greater  Uniformity  in 

Port  Design  and  Equipment 

Fifty     members,     representing     the 
principal  American  and  Canadian  sea- 
port   cities,   attended    the   annual    con- 
vention   of    the    American    Association 
of    Port   Authorities    held    in    Toronto, 
Sept       14-16.        President      Benjamin 
Thompson  of  Tampa,  Fla.,  occupied  the 
chair.     Official  welcomes  were  extended 
by    Mayor    Maguire   on    behalf    of   the 
city  and  President  D.   A.   Cameron   of 
the  Board  of  Trade.     J.  Spencer  Smith 
delivered   an    address    on    the    Port   of 
New  York,  which  had  been  prepared  by 
E     H.    Outerbridge,    chairman    of    the 
Port  of  New  York  Authority,  who  was 
prevented  by  illness  from  attending  the 
convention.     This  outlined  the  methods 
by    which    that    city    is    attacking    the 
problem   of  co-ordinating   its    rail   and 
water   transportation   facilities.     Chief 
Engineer    B.    F.    Cresson,    Jr.,    of    the 
Port    of    New    York    Authority,    urged 
the    importance    of    adequate    freight- 
handling     equipment     and     advocated 
greater  uniformity  as  to  port  facilities 
and  channel  depths. 

E.  St.  C.  Maxwell,  of  Baltimore, 
dealt  with  the  control  of  waste  oil  in 
harbors.  Other  addresses  were:  "The 
Navigation  of  Industrial  Canal  of  the 
Port  of  New  Orleans,"  by  General 
Manager  J.  H.  Walsh;  "The  Proper 
Ratio  of  Berthing  Space  to  the  Cargo 
Tonnage  Requirements  of  Ports,"  by 
Capt.  S.  S.  Sandberg,  traffic  manager, 
Los  Angeles  harbor;  "Rail  Freight 
Rates  and  the  Development  of  Lake 
Ports,"  by  William  H.  Adams  of  the 
Detroit  Board  of  Commerce;  and 
"Destructive  Action  of  Marine  Borers," 
by  Dr.  Herman  von  Schrenk  of 
St.  Louis. 
Discuss   St.   Lawrence   Waterway 


Good  Market  for  Highway  Bonds 


On  Sept.  14  a  banquet  was  tendered 
by   the   city   to   the  delegates   and   the 
projected    deepening    of   the    St.    Law- 
rence water  route  was  keenly  discussed 
by   the   speakers.      The    plan    was   ad- 
vocated strongly  by  T.  L.  Church,  M.P., 
of  Toronto,  and  J.   B.  Strauss  of  Chi- 
cago,    and     opposed     by     Dr.     W.     L. 
McDougall,  chairman  of  the   Montreal 
Harbor     Commission,     and     John     N. 
Cole    of     Boston.       On     resolution     of 
B.   F.   Cresson,  Jr.,   of   New   York   the 
convention  moved  that  an  effort  should 
be    made    to    bring    about    greater    co- 
operation between  those  responsible  for 
the  development  of  ports  with  a  view 
to  determining  economies   that   can  be 
effected  by  greater  uniformity  in  port 
design    and    equipment.      A    committee 
was  appointed  to  communicate  with  the 
authorities     of     the     principal     ports 
throughout  the   world   with   a   view  to 
determining  how  far   international   co- 
operation in  design  and  equipment  can 
extend  and  the  best  method  of  bring- 
ing it  about. 

The  election  of  officers  resulted  as 
follows:  Michael  P.  Fennell,  Jr.,  gen- 
eral manager  of  the  Port  of  Montreal, 
president;  J.  H.  Wahsh,  of  the  port  of 
New  Orleans,  first  vice-president; 
B.  F.  Cresson,  Jr.,  second  vice-presi- 
dent; E.  L.  Cousins,  engineer,  Toronto 
Harbor  Commission,  third  vice-presi- 
dent;   T.    S.    McChenney,   of    New   Or- 


During  the  past  week  two  large  is- 
sues of  state  highway  bonds  were  re- 
ported sold  on  favorable  terms.  The 
largest  sale  was  an  Hlinois  issue  of 
$7  734,000,  1929-40,  4  per  cent  bonds, 
which  sold  on  a  3.9  Pe''  cent  basis. 
Michigan  sold  a  $3,000,000,  1937-42, 
4-4  i  per  cent  issue  to  yield  4-3.95  per 
cent  A  half  million  of  U  per  cent 
Alabama  road  and  bridge  issue,  due  in 
1931,  sold  to  yield  4J  per  cent.  Five 
issues  of  county  road  bonds  in  various 
states  were  offered  at  interest  rates 
and  sold  to  yield  as  follows:  44  at  a 
yield  of  4.05  per  cent;  4.(5  at  4.5;  5.5 
at  5.5;   6  at  5;   6  at  4.75  to  4.76. 

Construction  Council  Executive 

Secretary  Appointed 

Pending  the  complete  organization 
of  the  American  Construction  Council, 
the  temporary  operating  committee  is 
continuing  to  function.  Committees 
are  to  be  appointed  to  co-operate  with 
railroads  on  freight-rate  matters,  and 
on  finance,  membership,  building  codes 
and  ethics.  The  temporary  headquar- 
ters are  being  continued  m  the  Mun- 
sey  Building,  Washington,  D.  C.  Col. 
Wm  Couper  has  been  appointed  tem- 
porary executive  secretary  and  is  now 
busying  himself  with  details  relative 
to  financing  the  organization. 

British  Plan  Next  Rail  Merger 

I  London   Concspondencc) 
It  is  probable  that  the  next  step  in 
the    British    railway    grouping    scheme 
will  be  the  absorption  of  the  great  Cen- 
tral   by   the    North    Eastern    Ry.     The 
North "  Eastern    owns    1,714    miles    of 
track  and  jointly  36  miles  more,  and  the 
authorized   capital  is  £92,716,199.     The 
Great  Central  was  formerly  known  as 
the   Manchester,  Sheffield   and   Lincoln- 
shire Ry.,  the  title  having  been  changed 
on  the  extension  of  the  line  to  London 
for    mineral    traffic    in    1898,    and    for 
passenger  traffic  in  the  following  year. 
For    some    years     now    this    line    has 
operated  in  close  relationship  with  the 
Great     Northern     and     Great    Eastern 
lines.      The    authorized    capital    of    the 
Great    Central    is    £64,043,511.      When 
complete  the  group  to  be  known  as  the 
North    Eastern    will    include    also    the 
Great     Northern     and     Great     Eastern 
lines. 


Report  Advises  Abandonment  of 

British  Columbia  Railway 

The  Pacific  Great  Eastern  Ry.  in 
British  Columbia,  now  owned  by  the 
government  of  that  province,  has  be- 
come a  serious  financial  problem  be- 
cause of  the  non-revenue  producing 
condition  of  the  road  and  the  heavy 
interest,  depreciation  and  operating 
charges  which  taxpayers  have  to  meet. 
John  G.  Sullivan,  consulting  engineer 
of  Winnipeg,  Canada,  and  former  chief 
engineer  of  the  Canadian  Pacific  R.R., 
was  retained  by  British  Columbia  to 
advise  the  province  what  policy  to  fol- 
low in  further  management  of  the 
Pacific  Great  Eastern  Ry.  properties. 

A  terse  summary  of  the  whole  situa- 
tion was  recently  printed  in  a  Vancou- 
ver newspaper  as  follows:  "The  Pacific 
Great  Eastern  has  proven  a  mirage  of 
hope  to  hundreds  of  settlers  in  the  cen- 
tral and  northern  valleys.  It  was  the 
plaything  of  politicians,  a  gold  mine  to 
contractors,  a  bugbear  to  engineers  and 
in  recent  years  has  been  a  millstone 
around  the  neck  of  the  taxpayers." 

Mr.  Sullivan  presented  his  report 
several  months  ago  but  no  announce- 
ment of  its  contents  was  made  public 
until  recently  when  John  Oliver,  pre- 
mier of  British  Columbia,  gave  out  a 
digest  of  its  main  features  from  which 
the  following  has  been  taken: 

Sullivan's  Report 


leans,  secretary;  and  J.  C.  Marron,  of 
Seattle,  treasurer. 

The  following  were  elected  as  di- 
rectors: Major  General  Lansing  H. 
Beach,  chief  of  engineers.  United 
States  Army;  A.  G.  King,  director, 
Norfolk  Harbor  Commission;  H.  G. 
Hegart,  chief  engineer.  Harbor  Board 
of  Portland,  Ore.;  Brig.  General 
Thomas  Tremblay,  Quebec  Harbor 
Commission;  B.  C.  Allen,  director  of 
Port  of  Houston,  Tex.;  Charles  W. 
Francis,  commissioner  of  Public  Works, 
Chicago;  and  Major  C.  T.  Leed,  con- 
sulting engineer,  Los  Angeles,  Calif. 
Executive  committee  was  elected  as 
follows:  John  N.  Cole,  public  works  com- 
missioner, Boston;  Benjamin  Thompson, 
consulting  engineer  of  Tampa,  Fla. 
Harbor  Commission,  the  retiring  presi- 
dent of  the  association,  and  John  H. 
McCallum,  president  of  the  port  of 
San   Francisco. 

New  Orleans  was  chosen  as  the 
meeting  place  for  the  next  year's  con- 
vention. 


Except  for  a  45-mile  stretch,  the  line 
has  been  completed  from  tidewater  at 
Squamish,  about  35  miles  north  of  Van- 
couver,  to    Ft.    Geoi'ge    on    the    Grand 
Trunk   Pacific   R.R.,   430   miles   to   the 
north.      Because   there    is    not   enough 
traffic  in  prospect  to  pay  operating  ex- 
penses and  fixed  charges,  the  abandon- 
ment of  the  entire  system  is  suggested 
as  one  alternative.     This  would  make 
it  possible  to  recover  some  salvage  and 
would  prevent  further  increase  in  obli- 
gations   which    the    taxpayers    of    the 
province    will    have   to    meet.      In    any 
event  no  extensions  of  the  present  sys- 
tem   are    advised    and    curtailed    train 
service  and  increased  rates  are  recom- 
mended.    Parts   of  the   line   on   which 
there  is  snow  trouble  in  winter  should 
be  abandoned;  some  of  the  rolling  stock 
could  be  sold  and  gasoline  driven  motor 
cars  used  for  passengers  and  freight  on 
those  portions  of  the  line  where  traffic 
is  heaviest.     The  possible  sale  of  that 
portion   of  the  line  now  operating  be- 
tween   North    Vancouver    and    Whyte- 
cliffe    to    a    private    company    is    sug- 
gested,   as    is   also    the    possibility    of 
selling   other   portions   of   the   road   to 
lumber   interests. 

The  report  is  now  before  members  of 
the  Legislature  and  decision  as  to  what 
to  do  with  the  railroad  properties  is 
expected  at  the  next  session  of  that 
body. 

Deyo's  Service  on  New  York 
Subways 

In  the  obituary  notice  of  S.  L.  F. 
Deyo,  published  in  EngineeriiHi  S'eivs- 
Record,  Sept.  14,  p.  454,  the  statement 
was  made  erroneously  that  from  1908 
to  1913  Mr.  Deyo  was  chief  engineer  of 
the  Rapid  Transit  Subway  Construc- 
tion Co.  George  H.  Pegram  has  been 
chief  engineer  of  both  the  Rapid 
Transit  Subway  Construction  Co.  and 
the  Interborough  Rapid  Transit  Co. 
from    190.')    to  date. 
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Los  Angeles  Aqueduct  Breaks 

Repaired  with  Steel  Pipe 

Two    interruptions    to    the    flow    of 
water  through  the   Los  Angeles  aque- 
duct  occurred    in    the    latter    part    of 
August   but   did   not   curtail   the   city's 
water  supply  because  of  reservoir  ca- 
pacity at   the   lower   end   of   the   aque- 
duct.    The  first  break  was  in  the  Little 
Lake  division  at  the  upper  end  of  tun- 
nel    No.     1.      "This     district,"     states 
William     Mulholland,     chief    engineer, 
Los   Angeles  Bureau  of   Water   Works 
and  Supply,  in  a  letter  to  Engineering 
News-Record  dated  Sept.  2,  "is  subject 
to   earthquake    shocks    and    several    of 
these  which  occurred  just  previous  to 
the   discovery   of   the   break    doubtless 
caused   a   settlement   in   the  fill   which 
was  made  of  the  tunnel  dump.     Cracks 
in  the  bottom  of  the  invert  allowed  a 
certain  amount  of  seepage  which  caused 
further  settlement  and  resulted  in  the 
collapse  of  the  slab  due  to  the  length  of 
unsupported   span.      About    138   ft.   of 
this  section  was  taken  out.    Within  five 
days  after  the  occurrance  a  temporary 
9-ft.  steel  pipe  on  trestles  was  erected 
and  85   per  cent  of  the  aqueduct  flow 
was    passing    through    this    temporary 
repair.     This  is  to  be  kept  in   service 
until    permanent    replacement    can    be 
made  by  means  of  a  9-ft.  steel  siphon. 

"On  the  morning  of  Aug.  29  a  cloud- 
burst occurred  in  the  Olancha  Canyon, 
discharging  over  the  aqueduct  which  at 
this  point  consists  of  a  lined  open  canal. 
No  damage  was  done  to  the  concrete 
lining,  but  the  aqueduct  was  completely 
filled  with  rocks  and  mud  for  a  dis- 
tance of  one-half  mile.  The  removal  of 
this  debris  is  simply  a  steam-shovel 
job  which  at  the  most  will  require  only 
ten  days  to  two  weeks  to  complete." 


South  Carolina  Licenses  First 
Applicants  Under  New  Law 

Thirty-seven  applications  for  regis- 
tration as  engineers  or  land  surveyors 
were  approved  at  a  meeting  of  the 
bouth  Carolina  State  Board  of  Engi- 
neering Examiners  held  in  Columbia, 
S.  C,  this  month. 

The  organization  of  this  board  was 
-I  he  organization  of  this  board  was 
provided  for  by  an  act  passed  at  the 
last  meeting  of  the  state  legislature, 
and  the  thirty-seven  who  received  ap- 
proval comprise  the  first  "registered" 
professional  engineers  and  land  sur- 
veyors in  South  Carolina.  Members  of 
the  board  of  examiners  are  G  E 
Shand,  Columbia;  L.  S.  Tellier 
Charleston;  T.  Keith  Legare,  Colum- 
bia; W.  S.  Tomlinson,  Columbia,  and 
George   Wrigley,   Greenville. 


Twining  Urges  Construction  of 

Broad  St.  Subway 

Immediate  construction  of  a  rapid- 
transit  subway  extending  along  North 
Broad  St.,  Philadelphia,  was  urged 
upon  the  city  council  by  W.  S.  Twining, 
director  of  city  transit,  on  Sept.  21. 
A  four-track  line  six  miles  long  was 
proposed,  costing  with  equipment 
about  fifty  million  dollars,  of  which 
about  thirty-one  million  represents  the 
cost  of  the  structure.  Mr.  Twining 
strongly  opposed  an  elevated  railway 
as  a  substitute  for  the  subway,  but 
estimated  its  cost  as  twenty  millions 
less. 


Propose  Development  Plan 
for  S.P.E.E. 

Committee  Recommends  Comprehensive 

Plan  to  Investigate  Needs  of 

Engineering  Education 

Comprehensive  plans  for  the  pro- 
motion of  research  in  engineering  edu- 
cation and  for  the  co-ordination  of  the 
various  agencies  interested  in  the  sub- 
for  th?  P  "'^  reported  to  the  Society 
lor  the  Promotion  of  Engineering- 
Education  by  its  development'^cmnmi^ 
r  V  ^S'^^mni'ttee,  which  consists  of 
T  w'n  ,  •  ^"^^'^a".  M.  E.  Cooley, 
J.  H  Dunlap,  D.  C.  Jackson  and  F.  W 
McNair,  was  appointed  at  the  Urbana 
convention  of  the  society  last  June  to 
f^o„7  ^""l/eport  on  plans  for  develop- 
ment of   its   work. 

Recommendations  of   Committee 
The    full    recommendations    of    the 
committee  are  as  follows: 

I;  That  there  be  created  within  the 
society  a  Board  of  Investigation  and 
Co-ordination,  consisting  of  five  mem- 

^Zt  Tfl  ^^°^^  ^^"'^^^l  rfirertion 
there  shall  be  organized  and  conducted 
(a)  an  active  campaign  for  the  promo- 
tion of  engineering  education  in  light 
of  the  needs  of  the  future  as  those 
'^^efs  may  be  developed;  (6)  there 
shall  be  co-ordinated  as  far  as  possible 
the  activities  of  the  various  agencies 
interested  in  promoting  engineering 
education;  and  (e)  therf  shaH  be  con 
ducted  research   in  engineering  educa- 


Suspension  Bridge  Planned  Across 
Carquinez  Straits 


II.  That  there  be  authorized  a  Board 
ot     Counsellors    consisting     of 
sentatives    from    the 


Public  Building  Bill  Planned  to 
Carry  $80,000,000 

An  omnibus  public  building  bill, 
carrying  an  appropriation  of  $8O,O0O,- 
000  to  $100,000,000,  will  be  introduced 
and  pressed  for  passage  when  Congress 
reconvenes.  Before  leaving  Washing- 
ton for  the  recess.  Representative 
Langley,  of  Kentucky,  chairman  of  the 
House  Public  Buildings  and  Grounds 
Committee,  and  Representative  Clarke, 
of  Florida,  ranking  Democratic  mem- 
ber of  that  committee,  conferred  with 
President  Harding  and  informed  him 
that  such  legislation  was  desirable.  No 
general  public  buildings  bill  has  been 
passed  by  Congress  since  1913,  and 
there  have  been  comparatively  few  spe- 
cial bills  enacted  to  erect  government 
buildings  of  a  permanent  nature. 

There  are  pending  before  committees 
literally  hundreds  of  bills  seeking  the 
erection  of  postoffice  buildings  and 
other  quarters  for  Federal  departments 
in  cities  other  than  Washington.  The 
pressure  for  favorable  reports  and  leg- 
islative action  upon  many  of  these  bills 
IS  steadily  increasing. 

Postmaster  General  Work  recently 
launched  a  campaign  to  convince  Con- 
gress that  It  would  be  financially  profit- 
able for  the  United  States  Government 
to  build  or  purchase  postoffice  building:^ 
in  the  major  cities  of  the  country  rather 
than  continue  the  old  system  of  leasing- 
most  of  these  quarters.  The  Postoffice 
Uepartment  hopes  to  have  this  building 
Ilf  according  to  a  systematic  plan 
rather  than  to  leave  it  to  the  chance  en- 
actment of  legislation  by  Congress  on 
a  piecemeal  system. 


A  suspension  bridge  across  a  narrow 
strait  in  the  upper  reaches  of  San 
Francisco  Bay — Carquinez  Strait  be- 
tween San  Pablo  and  Suisun  bays — has 
been  proposed  by  a  company  organized 
for  the  purpose,  known  as  the  San 
Francisco  Transit  Co.  The  structure 
would  have  a  central  span  of  1,500  ft. 
and  two  750-ft.  approach  spans  and 
would  be  a  high  level  highway  bridge, 
giving  a  clearance  of  135  ft.  above 
water  level.  The  estimated  cost  is 
given  as  $2,500,000. 

After  a  hearing  conducted  before 
Colonel  Herbert  Deakyne,  the  United 
States  Army  engineer  officer  at  San 
Francisco,  the  War  Department  has 
approved  the  clearances  proposed.  Is- 
suance of  a  permit  awaits  the  grant  of 
local  franchises  and  completion  of  ar- 
rangements for  proceeding  with  the 
work. 

Applications  for  franchises  from 
Solano  and  Contra  Costa  counties,  be- 
tween which  the  bridge  will  extend,  are 
now  under  consideration.  The  proposi- 
tion made  to  these  counties  is  that  if 
the  franchises  are  granted  the  operating 
company  will,  at  the  end  of  twenty-five 
years,  turn  the  bridge  over  to  the 
counties  without  charge  and  in  a  good 
state  of  repair.  So  far  as  actual  con- 
struction problems  are  concerned,  the 
proponents  state  that  the  work  could  be 
started  within  sixty  days  and  the 
bridge  completed  and  ready  for  service 
within   twelve  to  eighteen  "months. 

C.  E.  Fowler,  of  New  York,  is  con- 
sulting engineer  for  the  company  and 
designed  the  proposed  structure.  Ed- 
win Duryea  and  H.  L.  Haehl  of  San 
Francisco  are  the  resident^  consulting 
engineers. 


repre- 

,  .  ,  .         .-    — -    several    fields    to 

which  engineering  education  is  related 
to  advise  and  assist  the  Board  of  In- 
vestigation and  Co-ordination. 

in.  That  there  be  authorized  a  di- 
rector, with  an  adequate  staff,  the 
director  to  be  appointed  by  the  Boar^ 
ot  Investigation  and  Co-ordination,  ana 
when  appointed  to  be  ex-officio  chair- 
man of  the  board,  the  secretary  of  the 
society  to  be  ex-officio  secretary  of  the 
board. 

ly.  That  progress  reports  to  the 
.society  be  published  periodically  in 
tnigineering  Education,  the  bulletin  of 
the  society. 

V.  That  President  Charles  F.  Scott 
be  a  member  of  the  board  and  have 
authority  to  appoint  the  other  mem- 
bers; that  the  terms  of  the  initial  mem- 
bers be  5,  4,  3,  2  and  1  years  respec- 
tively,     the      individual      assignments 

fin"f  '^^'^'^  ^'^  '"*•  '^^''^  vacancies  be 
tilled  by  the  council  on  nominations 
made  by  the  board  and  that  vacancies 
be  created  by  the  council  upon  recom- 
mendation  of  the  board. 

VI.  That  the  objects  (among  others) 
tor  which  the  board  is  created  shall 
be  considered  to  be:  (1)  To  ascertain 
the  facts  on  engineering  education, 
such  as  concerns  (o)  teachers,  their 
origin,  training,  experience  and  effec- 
tiveness; (6)  teaching  facilities;  (c) 
curriculums;  {d)  students  and  gradu- 
ates, their  origin,  training,  experience 
and  eflFectiveness ;  (2)  to  ascertain 
present  and  future  requirements  in  the 
fields  served  by  engineer  graduates- 
(3)  to  present  the  facts  and  require- 
ments for  their  bearing  on  the  train- 
ing of  the  engineer  to  the  end  that  he 
may  (a)  develop  himself  and  his  pro- 
lession;  (h)  realize  and  fulfill  his  obli- 
gation to  society;   (4)  to  maintain  close 


538 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  13 


contact  with  engineering  schools  ena- 
bling them  to  participate  in  the  in- 
vestigations; and  reporting  to  them 
from  time  to  time;  to  the  end  that  the 
developments  may  be  continuous  from 
the  initial  contact  between  the  colleges 
and  the  agencies  of  the  board;  and  (T)) 
to  secure  the  necessary  funds  for  these 
purposes^ 

The  report  is  now  before  the  council 
of  the  society  which  will  act  upon  it  by 
letter  ballot. 


To  Hold  Second  Conference  on 
Highway  Education 

The  second  national  conference  on 
education  for  highway  engineering  and 
highway  transport  will  be  held  in 
Washington,  D.  C,  Oct.  26-28,  under 
the  auspices  of  the  Highway  Education 
Board,  of  which  John  J.  Tigert,  U.  S. 
commissioner  of  education,  is  chairman. 
The  U.  S.  Bureau  of  Public  Roads  is 
co-operating  in  the  arrangements  for 
this  meeting.  It  is  desired  to  have 
present  all  state  highway  engineers, 
teachers  of  highway  engineering  and 
others  who  are  concerned  in  the  mutual 
problems  to  be  studied. 

The  program  will  include  papers  and 
discussions  of  such  topics  as  relation 
of  highway  transport  facilities  to 
national  progress  and  national  defense; 
the  need  of  trained  men  in  highway 
engineering;  highway  research;  and 
the  trend  of  engineering  education. 

There  will  be  meetings  of  a  number 
of  committees  and  a  symposium  on 
highway  educational  problems. 


Lynch  Construction  Co.  Adds  to 
Its  Executive  Staff 

Plans  for  expanding  the  activities 
of  the  Lynch  Construction  Co.,  New 
York,  to  cover  general  heavy  construc- 
tion, have  resulted  in  several  recent 
additions  to  its  executive  personnel. 
Under  the  general  direction  of  W.  G. 
Lynch,  president,  and  W.  B.  Gray,  gen- 
eral manager,  E.  S.  Closson  has  been 
added  to  the  staff  as  construction  man- 
ager, W.  E.  Giesen  as  chief  estimator, 
and  F.  E.  Ransome,  as  noted  in  last 
week's  issue,  as  construction  supoi'in- 
tendent.  The  company  was  incorpo- 
rated in  1918  and  is  the  development 
of  the  Lynch  Realty  Co.  which  operated 
on  industrial  work  for  about  sixteen 
years  in  the  New  England  States. 

Mr.  Closson's  experience  includes  gen- 
ei'al  municipal  and  railroad  work  in  New 
York  State,  six  years  on  subway  con- 
struction with  the  New  York  Transit 
Commission,  town  engineer  of  Mont- 
clair,  N.  J.,  for  four  years,  consulting 
and  contracting  work  and  service  on 
shipyai'd  construction  with  the  U.  S. 
Shipping  Board's  Emergency  Fleet 
Corporation.  Beginning  in  1919  Mr. 
Closson  was  chief  engineer  for  the  Lock 
Joint  Pipe  Co.,  Ampere,  N.  J.,  and  last 
year  served  as  general  supervisor  of 
bridges  and  sti-uctures  for  the  New 
Jersey  State  Highway  Department. 

Mr.  Giesen,  a  graduate  of  1907  of  the 
University  of  Texas,  has  had  an  exten- 
sive experience  in  estimating  on  con- 
struction work,  following  early  service 
in  the  fields,  railroads,  irrigation,  and 
building.  He  was  chief  estimator  in 
1917  for  Stone  &  Webster  in  their  south- 
west district.  In  1919  he  served  as  chief 
superstructure  estimator  for  the  Foun- 
dation Co..  New  York.  During  the  war 
Mr.  Giesen  served  in  the  Marine  Corps. 


Motor  Vehicle  Registration 
Shows  Increase 

Washington  Corn  siwudcnce 
Highway  transportation  is  steadily 
on  the  increase  in  the  United  States,  as 
indicated  by  statistics  of  motor  vehicle 
registration  as  of  July  1,  compiled  by 
the  Bureau  of  Public  Roads  of  the  De- 
partment of  Agriculture.  The  regis- 
tration of  all  types  of  motor  vehicles, 
excepting  motorcycles,  on  that  date 
totaled  10,620,471,  an  increase  of  157,- 
176.  This  increase  is  considered  to  be 
a  healthy  growth  as  the  first  half  of  the 
year  is  regarded  as  the  off-season  for 
registration  of  new  vehicles. 

Motor  trucks  constitute  by  far  the 
largest  class  in  the  increase,  there  be- 
ing 116,701  new  trucks,  as  compared 
with  35,030  passenger  cars  and  5,443 
buses  and  taxicabs  among  the  increased 
registration.  The  increase  in  the  num- 
ber of  motor  trucks  as  compared  with 
Jan.  1,  represents  more  than  16  per 
cent.  The  increase  in  buses  and  taxis 
is  equivalent  to  nearly  11  per  cent,  as 
compared  with  the  first  of  the  year. 
Figures  are  not  available  to  show  what 
part  of  the  increase  in  the  bus  and  taxi 
registration  is  due  to  the  increase  in 
the  number  of  buses  traveling  suburban 
and  rural  routes,  but  the  bureau  officials 
express  the  opinion  that  it  is  very  prob- 
able that  a  considerable  part  of  the  in- 
crease is  due  to  the  development  of  this 
new  form  of  transportation. 

The  statistics  issued  show  a  total  reg- 
istration on  July  1  of  9,467,874  private 
passenger  cars,  55,992  buses  and  taxis, 
and  1,096,605  trucks,  making  the  total 
of   10,620,471. 

The  Bureau  of  Public  Roads  ex- 
presses the  opinion  that  the  great  in- 
crease in  the  registration  of  commer- 
cial vehicles  may  be  attributed  largely 
to  the  present  activity  in  highway  con- 
struction, as  motor  trucks  as  a  class 
have  been  more  handicapped  by  a  lack 
of  good  roads  than  have  the  pleasure 
vehicles. 

Would  Electrify  Section  of 
M.,  K.  &  T. 

The  Missouri,  Kansas  &  Texas  R.R. 
and  the  Texas  Interurban  Lines  have 
entered  into  a  50-year  contract  for 
service  from  Dallas  to  Denton,  a  dis- 
tance of  thirty  miles.  The  Hobson  in- 
terests will  electrify  the  M.  K.  &  T.  in- 
stead of  building  a  second  interurban 
line  as  called  for  in  their  contract  with 
the  city  of  Dallas.  After  some  discus- 
sion this  action  has  met  with  the  ap- 
proval of  the  city  administration,  and 
the  offer  was  accepted  Sept.  20.  Prog- 
ress now  is  contingent  on  the  settlement 
ol"  legal  questions.  The  Texas  Interur- 
ban interests  are  now  building  an  in- 
terurban line  to  Terrell,  thirty  miles 
distant,  which  will  be  in  operation  by 
the  first  of  the  year. 


Delay  Decision  on  Current  for 

I.  C.  R.R.  Electrification 

Decision  as  to  whether  the  direct  or 
alternating  current  system  should  be 
adopted  in  the  electrification  of  the 
Chicago  terminal  lines  of  the  Illinois 
Central  R.  R.  has  been  delayed  by  the 
sudden  death  of  A.  S.  Baldwin,  vice- 
president  in  charge  of  this  work.  All 
the  material  collected  by  Mr.  Baldwin 
for  his  report  has  now  been  turned 
over  to  D.  J.  Brumley,  chief  engineer 
of  the  Chicago  terminal  improvements, 
this  work  being  handled  by  an  or- 
ganization independent  of  the  regular 
engineering  department  of  the  railway. 


Pacific  Highway  Paving  Nears 

Completion  in  Washington 

On  the  main  north-and-south  highway 
through  western  Washington,  known  as 
the  Pacific  Highway,  with  a  length  of 
310  miles  in  that  state,  material  stock- 
piles are  being  placed  this  winter  for 
paving  the  remaining  .'H  miles  which 
will  complete  a  continuous  line  of  paved 
roadway  from  the  Oregon  line  to  the 
international  boundary.  The  contracts 
for  this  paving  will  be  let  early  next 
year.  The  present  plan  is  to  let  the 
work  in  seven  contracts  each  covering 
a  length  of  about  5  miles. 


Canada  Turning  to  Oil  for  Heat 

Because  of  the  coal  situation,  fur- 
naces in  at  least  200  buildings  in  Ot- 
tawa have  been  fitted  with  oil-burning 
appliances.  As  many  of  these  buildings 
are  large,  it  is  estimated  that  nearly 
6,000  tons  of  coal  used  last  year  will 
not  be  needed,  or  will  be  available  for 
others.  Reports  from  Toronto,  Mon- 
treal and  other  large  Canadian  centers 
indicate  that  the  sale  of  oil  burners  has 
increased  considerably  during  the  last 
few  weeks. 


Preliminary  Power  Permit  Sought 
for  Ten  Cheat  River  Projects 

ira.s/j  int/ton  Com  spondcncc 
Much  significance  is  attached  by  the 
Federal  Power  Commission  to  the  ap- 
plication of  the  West  Virginia  Power 
and  Transmission  Co.  for  a  preliminary 
permit  covering  a  comprehensive  de- 
velopment of  the  entire  Cheat  River  in 
West  Viiginia  and  Pennsylvania.  This 
is  one  of  the  three  streams  which  was 
considered  by  the  government  as  a  pos- 
sible site  for  the  government  nitrate 
plant  which  afterwards  was  located  at 
Muscle  Shoals. 

The  applicant  for  this  permit  is 
understood  to  be  closely  allied  with  the 
West  Penn  Power  Co.,  which  has  an 
extensive  transmission  system  through- 
out the  industrial  territory  tributary 
to  Pittsburgh  and  Wheeling.  It  is  the 
idea  to  develop  all  the  available  power 
on  the  Cheat  River  to  interconnect  with 
existing  plants  in  the  carrying  out  of  a 
super-power  project. 

The  company  already  has  a  permit 
from  the  War  Department  for  a  large 
development  near  the  state  line  between 
Pennsylvania  and  West  Virginia.  It  is 
now  asking  the  Federal  Power  Com- 
mission for  a  permit  to  cover  ten  addi- 
tional developments  which  will  utilize 
all  the  fall  of  the  Cheat  River  and  prac- 
tically all  the  reservoir  sites  along  that 
stream. 

The  primary  power  available  is  esti- 
mated at  300,000  hp.,  but  equipment 
capable  of  developing  at  least  500,000 
hp.  will  be  installed. 


Additions  to  Industrial  Film  List 

To  the  list  of  moving  pictures  of  in- 
dustrial operations,  published  in  Engi- 
neering News-Record  Aug.  24,  1922, 
p.  329,  should  be  added  "Getting  Results 
on  Road  Jobs"  and  "Material-Handling 
by  Machinery,"  which  can  he  obtained 
for  exhibition  purposes  by  addressing 
James  H.  Gregory,  The  Barber-Greene 
Co.,  Aurora,  111. 
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Engineering  Societies 


Calendar 


Annaal  Meetings 


AMERICAN  SOCIETY  FOR  MUNIC- 
IPAL IMPROVEMKNTS.  St. 
Petersburg.  Fla.  ;  Annual  Conven- 
tion.  Cleveland,  Ohio,  Oct,  2-6. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  York;  Fall 
Met-tintr.  San   Francisco.   Oct.   4-9. 

AMERICAN  PUBLIC  HEALTH  AS- 
SOCIATION, New  York;  Annual 
Convention,  Cleveland,  Oct.  16-19. 


The  Houston  Chapter  of  the  A.  A.  E. 

has  announced  a  fall  program  as  fol- 
lows: Oct.  11,  "Half  a  Century  of  En- 
gineering Achievement  in  Texas,"  L. 
A.  Guerenger,  engineer,  Texas  Railroad 
Commission ;  Oct.  25,  "The  Essentials 
of  City  Planning,"  Charles  H.  Wacker, 
chairman,  Chicago  Plan  Commission; 
Nov.  15,  "How  Local  Engineers  May 
Aid  the  Houston  Plan  Commission," 
O.  F.  Holcomb,  Mayor  of  Houston; 
Nov.  29,  "Motor  Truck  Traffic  on 
Highways:  A  Highway  Builder's 
Views,"  Capt.  J.  D.  Fauntleroy,  Texas 
State  Highway  Engineer;  and  Dec.  13, 
"Motor  Truck  Traffic  on  Highways:  A 
Railroad  Executive's  Views,"  Julius 
Kruttschnitt,  chairman.  Executive 
Committee  of  the  Southern  Pacific 
Lines. 


Personal  Notes 


G.  W.  Mayo,  highway  engineer  of 
U.  S.  Bureau  of  Public  Roads,  is  acting 
district  engineer  District  No.  6,  Ft. 
Worth. 

Ed  R.  N  b  F  P  has  severed  his  con- 
nection with  the  city  of  Jacksonville, 
Fla.,  where  he  was  employed  as  assist- 
ant city  engineer,  to  become  county 
engineer  of  Bradford  County,  Fla.  That 
county  has  recently  initiated  an  exten- 
sive road-construction  program,  the  cost 
being  provided  by  a  $550,000  bond  issue. 

Major  John  B.  Hawley,  con- 
sulting engineer  of  Ft.  Worth,  has  been 
retained  by  the  city  council  of  Teague, 
Texas,  for  the  purpose  of  investigating 
the  enlargement  of  the  water  supply. 
The  rapid  growth  of  the  town,  with  its 
consequent  extension  of  the  sewer  sys- 
tem, as  well  as  the  large  number  of 
new  connections,  has  proved  that  the 
supply  received  from  the  present  wells 
is  inadequate  during  the  dry  season. 

Hugh  M.  Henton,  consulting 
engineer  of  Cleveland,  Ohio,  has  ar- 
rived at  Pullman,  Wash.,  to  succeed 
Prof.  Chester  G.  Warfel,  who  died  this 
summer,  as  assistant  professor  of  min- 
ing and  metallurgy  in  the  Washington 
State  College.  Professor  Henton  has 
been  connected  with  the  Case  School 
of  Applied  Science  and  with  the  South 
Dakota  School  of  Mines,  of  which  he 
is  a  graduate.  He  has  been  also  director 
of  research  for  the  Aluminum  Castings 
Co.  of  Cleveland  and  has  at  various 
times  served  as  engineer  for  Western 
mining  interests. 

Fred  H.  Fowler  has  resigned 
from  the  U.  S.  Forest  Service  to  open 


an  office  as  consulting  engineer  in  the 
Humboldt  Bank  Bldg.,  San  Francisco. 
He  has  been  in  the  Forest  Service  for 
twelve  years  and  since  1913  has  been 
district  engineer  for  California  and 
southwestern  Nevada  with  additional 
duties  as  representative  of  the  Federal 
Power  Commission  covering  extensive 
western  territory. 

Mayor  Sawnie  R.  Aldredge 
of  Dallas,  Texas,  and  Major  W.  J. 
Powell,  engineer  to  the  supervisor,  have 
left  Dallas  for  New  York  City  to  con- 
sult Gen.  Goethals  in  regard  to  a  wa- 
ter supply  for  Dallas  sufficient  to  take 
care  of  500,000  population.  Gen. 
Goethals  recently  made  a  report  on  the 
feasibility  of  creating  a  large  lake  ad- 
jacent to  the  business  section  of  the 
city  by  providing  a  dam  across  the 
Trinity  River. 

Abel  Wolman  was  elected  chief 
engineer  of  the  Maryland  State  De- 
partment of  Health  on  Sept.  21,  to  suc- 
ceed Robert  B.  Morse,  resigned. 
Mr.  Wolman  will  continue  his  activities 
as  lecturer  in  sanitary  engineering  in 
the  Johns  Hopkins  University  School  of 
Hygiene  and  Public  Health  and  as 
editor  of  the  Journal  of  the  American 
Water  Works  Association. 

Alexander  W.  Graham,  for- 
mer state  highway  engineer  of  Missouri, 
Alfred  T.  B  r  o  w  n,  formerly  with 
the  Highway  Culvert  Co.,  St.  Louis, 
Mo.,  and  Frank  J.  Beard,  for- 
merly engineer  of  surveys  and  plans 
of  the  Missouri  State  Highway  Depart- 
ment, have  formed  the  Highway  Equip- 
ment &  Material  Co.,  Jefferson  City, 
Mo.  The  new  organization  will  deal 
in  highway  equipment  and  supplies. 

Col.  C.  H.  Crawford  of  Rio  de 
Janeiro  and  Clifford  Shoe- 
maker of  Washington  have  been 
appointed  official  representatives  of  the 
American  Association  of  Engineers  at 
the  International  Engineering  Congress 
at  Rio  de  Janeiro  this  month. 

Col.  George  M.  Hoffman, 
Corps  of  Engineers,  U.  S.  A.,  has  re- 
cently succeeded  CoL.  H.  C.  New- 
comer as  division  engineer  of  the  Gulf 
district  with  headquarters  at  New  Or- 
leans. He  has  just  made  his  initial  in- 
spection trip  over  the  Texas  waterways. 
At  one  time  Col.  Hoffman  was  assis- 
tant engineer  of  the  Galveston  district. 


■  From  the  Manufacturer's 
-"■ —    Point  of  View   — ■ 


Obituary 


Gus  Carlson,  a  road  contractor 
of  Prairie  City,  Ore.,  was  recently 
fatally  injured  while  working  on  the 
John  Day  highway  near  Baker,  Ore., 
when  he  was  caught  in  the  belt  of  a 
rock  crusher.  Mr.  Carlson  was  vindely 
known  in  the  vicinity  in  which  he  was 
working,  having  been  in  the  contract- 
ing business  for  a  number  of  years. 

Charles  G.  Armstrong,  con- 
sulting engin««r,  New  York,  died  at  his 
home  in  Jersey  City,  Sept.  11.  He  was 
64  years  old  and  was  born  in  Senator,, 
111.  He  was  a  graduate  of  the  Uni- 
versity of  Illinois.  Among  his  profes- 
sional engagements  was  service  as  con- 
sulting mechanical  engineer  on  the 
Singer  Building  in  New  York,  where  he 
maintained  his  offices. 


Too  Many  Grades  of  Asphalt 
Specified,  Say  Producers 

Engineer  Co-operation  Could  Cut  Varie- 
ties to  7  and  Maintain  Quality 
of  Construction 

PRODUCERS  of  asphalt  for  road 
and  paving  work  believe  that  the  mul- 
tiplicity and  non-uniformity  of  specifi- 
cation requirements  for  their  material 
have  reached  a  point  which  demands 
nation-wide  co-operative  action  on  the 
part  of  engineers,  contractors,  and 
producers  to  secure  a  reduction  in  the 
number  of  different  gi-ades  of  asphalt 
called  for  without  in  any  way  lowering 
the  quality  of  construction  involved. 
For  construction  ranging  in  type  from 
asphalt  macadam  penetration  to  sheet 
asphalt  pavement  the  producers  believe 
that  not  more  than  7  grades  of  material 
are  ample,  but  under  present  condi- 
tions of  non-uniformity  in  specification 
requirements  more  than  30  different 
grades  are  called  for.  This  adds  a  host 
of  complexities  to  the  operation  of  oil 
refineries,  not  only  in  running  the  stills 
but  also  in  the  necessity  of  enlarged 
storage  space  for  stocks  of  different 
grades.  In  the  aggregate,  therefore, 
the  economic  loss  becomes  large. 

The  chemistry  of  asphalt  and  tests 
to  determine  its  quality  constitute  a 
highly  technical  problem  that  is  under- 
stood by  a  comparatively  small  group 
of  specialists.  Highway  and  paving 
officials,  without  a  full  realization  of 
the  manufacturing  problems  involved, 
have  been  in  the  habit  of  basing  their 
specifications  on  those  used  elsewhere 
for  similiar  work,  injecting  special 
requirements  here  and  there  to  secure 
some  supposedly  special  advantage  in 
the  product  for  their  own  work.  The 
result  has  been  the  production  of  scores 
of  specifications  without  correlation  and 
with  variations  in  demands  which,  the 
producers  feel,  while  accomplishing  no 
real  good,  hamper  operations  at  the 
refineries. 

Requirements  Not  Uniform 

Another  angle  of  the  situation  has 
been  introduced  by  recent  development 
of  many  state  highway  departments 
in  the  establishment  of  testing  labora- 
tories. While  not  objecting  to  the 
material-testing  laboratory  as  a  means 
of  insuring  the  fulfillment  of  specifica- 
tion requirements,  the  asphalt  pro- 
ducers have  noted  a  tendency  on  the 
part  of  the  laboratory  personnel  toward 
the  introduction  of  new  and  special 
tests  and  refinements  in  specification 
demands  carried  to  unjustifiable  limits. 
With  a  wide  variety  of  testing  equip- 
ment available  and  a  staff  of  techni- 
cians on  the  payroll  conditions  are 
created  which  lead  to  much  individ- 
ualism! in  the  requirements  of  the  4S 
states.  This  phase  of  the  situation  has 
to  do  with  demands  intended  to  .secure 
a  product  particularly  adapted  to  local 
conditions  of  climate  and  traffic,  all 
made  in  good  faith,  and  does  not  involve 
cases  where  special  requirements  as  to 
qualities  of  material  or. tests  are  in- 
troduced to  favor  a  particular  product. 

The    producer's    problem    would    be 
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greatly    simplified    by    more    co-opera- 


Sr.U'>  K'Vci»e=Vrodudns    c,n.  b.in>   n„,.    "p  .,  the    «„=   .n 


materials   employed,   the   other   90   per     ever,   some   variations    in   the   ductility 
'    ■'       '^~      and     and     melting-point     requirements     and 


American  Society  for  Testing  Mate- 
rials, and  the  American  Society  for 
Municipal  Improvements.  The  state 
highway  officials,  particularly,  have  in- 
dicated an  attitude  of  aloofness,  the 
producers  feel,  in  excluding  representa- 
tion from  the  producing  industries  on 


degree  of  refinement  which  is  not 
carried  to  the  same  limits  in  the  case 
of  sand  or  stone,  with  the  result  that 


some  of  the  older  specifications  now  in 
use  are  not  suited  to  the  changed  con- 
dition caused  by  the  employment  of  the 
squeeguee  method  of  applying  the  filler 
to  brick  pavements  instead  of  the  hand 


no  advantage  is  gained  by  super-refine-  pourmg  method  formerly  prevailing. 

ments  in  the  case  of  only  one  of  several  In    the    paving    brick    industry    this 

variables.  year    efforts    to    eliminate    variety    in 

The   seven   grades   of   asphalt  which  sizes   of  brick   resulted   in   a   reduction 


^^rZL^^e^^^Xd^^u;^;^  the^procrucers" maintain,  could  be  sub-  of  types  from  66  to  11  with. consequent 
fi  oVi^rTc:  Fn,  iHpntiral  Duroo^es  the  stituted,  without  impairing  the  quality  savings  in  the  manufacturing  end  of 
s^erare  /ow  ^^VT^^.^^    of  road  construction,  for  the  30  or  more    the   b     =„  The   asphalt   producers 


ILLUSTRATIOX  OF  VARIATION  AND  MfLTIPLICITY  OF  STATE  HIGHWAY  SPECIFICATIONS 
FOR  ASPH.\LT   FOR  ASPHALTIC   CONCRETE   PAVEMENT 
i  Loss    at         Pene- 


Sperific 
State  Gravity 

New  York 0.99+ 

New  -leriicy I  -  00+ 

1.02+ 
1 .  025+ 
1.03+ 
1 .  035+ 
1.04+ 
1.045+ 


Flash 
Point 
375°+ 

347°+ 
375°+ 
392°+ 
401°+ 
410°+ 
419°+ 


Delaware 

Pennsylvania. 


Virginia  and  W.  Va 101  + 

1   05-1   07 
Ohio 


North  Carolina 
South  Carolina 
Georgia. 


1  01  + 
1  05+ 
I   00+ 


347°+ 

356°+ 
347°+ 
347°+ 
347°+ 


Pene- 
tration 
50-65 
70-85 
50-60 
50-65 
55-65 
70-85 
70-90 
75-95 

(n) 40-60 
in)  40-70 
(6)  36-65 
(M  40-65 
(6)  45-65 
80-120 
60-  70 


325 
Deg.  F. 

4%— 


tration  . 

of  Residue  Ductility    Melt. Point 


l'~c  — 

: .  25%— 

1 . 5%— 
1.5-3.0% 
1.5-3.5% 


50%+ 

25+ 
30+ 

35+ 
40+ 
45+ 


25+ 


3%  — 

5    C 


50%+ 
50%+ 


(c)  30+ 

(c)  50+ 

(c)  80+ 

(c1  90+ 

(c)  100+ 

(c)  125+ 

(c)  150+ 

(c)  30+ 


maintain  that  similar  action  r.imed 
toward  minimizing  the  number  of  as- 
phalt grades  called  for  would  serve 
both  their  own  interests  and  those  of 
engineers,  contractors,  and   the   public. 


Business  Notes 


(0 


40-60 


45-50 
50  60 
50-60 


30 
40 

60'': 
5o<- 


Austin   Y.   Hoy,  manager  of  the 

London  office  of  the  Sullivan   Machin- 

30+     .........  ery  Co.,  has  just  arrived  in  this  country 

to  spend  a  month  on  business  and  per- 

sonal  matters. 

■      '''t'int  L.  R.  TiLLOTSON,  formerly  chief 

jb+    "'''°~  engineer  of  the  Road  Supply  and  Metal 

50+    '.'.'...'.'.'.'.  Co.,  is  now  with  the  Barrett  Co.,  having 

30+    headquarters  in  Topeka,  Kan. 


50-60 
70-80 


l%- 

3%.— 


25+ 
30+ 
30+ 
45+ 


II3°-131° 
104°- 1 40° 
113°-13I° 
104°- 122° 
104°- 1 40° 


1,03+ 

I    05-1.07 

1,01  + 

I   02+ 

1.05-1   07 

(a)  Penetra  ion  to  be  varied  within  limits  as  directed  by  Engineer. 

lb)  Penetration  to  be  varied  within  a  9-point  range  as  directed  by  Engineer. 

Notc:"The  figures  in''^he  vertical  columns  are  arranged  merely  to  ?how  variations  in  the  particular  require- 
ment indicated  by  each  heading:  they  have  no  relationship  if  read  horizontally. 


Equipment  and 
materials 

Road  Grader  Improvements 

Several  improvements  to  its  one-man, 

ety  of  asphalt  grades  and  even  in  the  grades  now  demanded    would  be  made     P?X''*aVe"'announcS''b;' th7  Averv 

same   state  perk)dic    changes   in   speci-  up  of  3  different  grades  for  asphaltic     grader,   are   announced    %the /.very 

fications    give    the    producer    needless  macadam  penetration,  and  4  grades  for  _    '^"•.      '-eona.      i"- 

trouble.     From  the  accompanying  table  mixed     asphaltic     concrete     and    sheet 

containing  merely  a   summarv  of  cer-  asphalt.      The   penetration    limits    sug- 

tain    state    requi'rements     for    asphalt  gested  for  these  grades  are  as  follows: 

120-1.50 


for  asphaltic  concrete  pavement  the 
amount  of  variation  in  specifications 
is  apparent. 

Eliminating  factors  of  lesser  impor- 
tance the  keynote  test  for  asphalt 
quality  is  that  of  penetration  and  in 
any  effort  to  secure  greater  uniformity 
In  specifications  the  first  effort  should 
be  directed  toward  a  reasonable  stand- 
ardization of  penetration  limits.  Many 
states  fix  a  range  of  10  points  for  a 
given  grade;  some  of  them  use  an  even 
scale,  from  50  to  60,  for  examp'e,  while 
others  adopt  odd  scales,  as  55  to  65. 
In  some  recent  cases  an  8-point  or  a 
9-point  range  is  specified, 
cases  very  wide  limits  of  penetration 
are  specified,  with  the  notation  that 
within  this  range  the  exact  penetration 
will  be  set  by  the  engineer.  Such  a 
requirement  places  the  producer  at  a 
great  disadvantage  as  he  does  not 
know  what  limits  will  be  set  by  the 
engineer.  A  10-point  range  in  the 
penetration  test  for  asphalts  harder 
than  90  penetration,  it  is  asserted, 
would  result  in  the  securing  of  a  mate- 
rial entirely  satisfactory  from  the  con- 
struction standpoint  and  would  greatly 
facilitate     production.        For     asphaU. 


Asphalt   macadam 

Asphaltic   concrete 
•Sheet   asphalt    .... 


ri20- 
\  90- 
l    SO- 


120 
90 

60-70 

50-60 

50 

40 


r  50-60 
\  40-50 
(.30-40 


The  machine,  de- 
signed primarily 
for  road  patrol 
and  maintenance 
work,  weighs  4,500 
lb.  and  is  mounted 
on  three  wheels  to 
minimize  turning 
space.  Power  is 
furnished  by  a  six 
cylinder  gasoline 
engine.  The  grad- 
ing blade  consists 
of    three    sections. 


two  5-ft  lengths  and  one  25-ft.  length, 
overlapping  and  hinged  at  the  joints, 
so  that  it  may  bo  made  to  conform  to 
the    crown    of    the    road.      The    blade, 


At  the  present  time  tentative  speci- 
fications  of  the   American   Society   for 
Testing     Materials     cover     the     same 
grades  and  would  seem  to  offer  a  good 
working  basis   for   co-operative    stand 
ardization  on  the  part  of  all  producing 
and  consuming  interests,  including  the 
American    Association    of    State    High 
In    oTher    way  Officials.    The  A.  S.  T.  M.  tentative     which  cuts  a  9  ft.  6-in.  width,  is  12  in 
standards    covering    penetration    limits     high,   i   in.   thick   and  has   a   5-in.   de- 
are  as  follows: 

r    120-150 

Asphalt   macadam    i       70.  go 

Asphaltic  concrete   and  [    [  60-  70 

sheet    asphalt    ]  50-  60 

140-   50 

The  manufacture  of  aspha't  block  is 
not  considered  in  the  foregoing. 

While  not  as  important  as  in  the 
case  of  bituminous  or  sheet  asphalt 
construction,  the  same  need  for  uni- 
formity as  has  been  previously  noted 
is    desirable    in    the    case    of    asphalt 


softerThan  90  penetration  it  is  believed  filler    for    brick    or    block    pavements. 

bv  producers  that  a  30-point  range  is  Some    progress    has   been    mad?    along  ^     ,    ,  ,  ,  .,,  ...  ,  ^ 

sufficiently  close  for  all   practical   pur-  this    line    through    the    efforts    of    the  tachable   and    reversible   cutting   edge. 

noses       The    producers    emphasize    the  Asphalt  Association,  the  American  So-  By  means  of  the  power  lift  device  the 

fact  that  even  in  the  highest  tvpes  of  cietv  for  Municipal  Improvements,  and  entire  blade  can  be  raised  quickly  and 

asnhaltic  construction  the  asphalt  itself  the    National    Paving    Brick    Manufac-  lowered    when    passing    over    obstnic- 

constitutes   10  per  cent  or  less  of  the  turers  Association.   There  remain,  how-  tions,   such   as   manholes,   water   pipes 
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and  street  crossings.  Compression 
safety  rings  hold  the  blade  down  when 
the  power  lift  is  lowered.  Roller  bear- 
ings are  provided  for  front  and  rear 
wheels. 

Three  types  of  lug  equipment  are 
provided  for  the  rear  wheels — angle 
cleats,   spud  cleats,  and  an  extension 


Semi-Trailer  Hauls  18-Ton  Loads 

Designed  to  permit  the  use  of  heavy 
trucks  under  the  Illinois  state  permis- 
sible 16,000-lb.  axle  loading  is  a  semi- 
trailer recently  put  out  by  the  Warner 
Manufacturing  Co.  for  the  use  of  the 
Consumers  Co.,   Chicago.     The   Illinois 


at  the  opposite  end  of  which  is  another 
sprocket  and  chain  driving  the  operat- 
ing mechanism  of  the  hoist. 


rim    vsdth    rectangular   flat-bar    cleats. 
Rubber-tired  wheels  are  also  provided. 


Non-Freezing  Spout  for 

Railway  Tanks 

In  the  Horton  non-freezing  spout  for 
railway  water  tanks  which  has  been 
put  on  the  market  recently  by  the  Chi- 
cago Bridge  &  Iron  Works,  Chicago, 
the  hinged  spout  is  not  connected  di- 
rectly to  the  tank  but  is  mounted  on  a 
vertical  pipe  or  water  column  which  is 
normally  empty.  This  water  column 
rises  from  the  valve  pit  and  has  its 
head  suppoi'ted  by  steel  framing  on  the 
tank  posts,  as  shown  in  the  drawing. 
The  outlet  pipe  A,  standing  in  the 
water  leg  of  the  elevated  tank,  is  con- 
nected to  the  water 
column  B,  by  piping 
in  which  is  placed 
a  balanced  valve  C. 
Integral  with  this 
valve  is  an  auto- 
matic drip  -  valve 
having  pipe  connec- 
tion to  a  sewer  or 
drain.  When  the 
spout  is  pulled  down 
to  the  tender  man- 
hole it  opens  the 
balanced  valve  by 
means  of  rod  and 
lever  connections, 
thus  opening  com- 
munication with  the 
tank.  When  the 
spout  is  raised  it 
closes  the  valve  C, 
but  water  trapped 
between  this  valve 
and  the  spout  is 
drained  off  auto- 
matically by  the 
drip-valve.  A  gate- 
valve,  D,  provides 
for  shutting  off  the 
water  to  permit  ex- 
amination of  the 
balanced  valve.  In 
experimental  service 
last  winter  this  tank 
spout  arrangement 
is  said  to  have  given 
satisfactory    results. 


Alum  Dissolved  Under  Pressure 

A  recently  patented  dissolver  of 
chemicals  under  pressure  for  use  in 
filter  plants  to  eliminate  pumping  and 
mechanical  stirring  consists  princi- 
pally of  a  cast-iron  cylindrical  con- 
tainer having  an  inner  and  outer  com- 
partment and  a  hinged  water-tight 
cover.  The  inner  compartment  is 
packed  with  alum;  the  outer  is  par- 
tially filled  with  coarse  sand  and  gravel 
to  filter  the  alum  solution.  Water  under 
pressure  rises  through  the  alum  and 
flows  over  into  the  annular  filter  com- 
partment down  through  the  gravel  and 
is  drawn  off  through  a  collecting  ring 
under  practically  the  same  pressure  as 
the  original.  The  solution  is  lead  to  a 
mixing    tank    located    at   an    elevation 

Mixlnjiank ,Floaf  m/ve 


law  permits  an  additional  12-ton  total 
weight  including  load  if  a  trailer  with 
separate  axle  and  separate  set  of 
wheels  is  used  and  as  long  as  the  limit 
of  800  lb.  per  inch  width  of  tire  is  not 
exceeded.  Experiments  were  started 
v/ith  a  10  to  12-ton  vehicle  but  at  the 
customers  i-equest  the  size  was  in- 
creased to  a  rated  capacity  of  from 
15  to  18  tons,  permitted  within  the  city. 
Experiments  made  to  determine  the 
best  methods  of  dumping  the  ti'ailer 
led  to  transmission  of  the  tnick  power 
through  the  fifth  wheel  of  the  semi- 
trailer into  a  hoist  although  a  hydrau- 
lic hoist  could  be  used.  From  the 
power  take-off  a  sprocket  and  chain 
connects  to  the  lower  shaft  of  the 
transmission  within  a  fifth  wheel  which 
operates  through  gears  a  splined  shaft 


above  the  feed  point.  A  float  valve 
shuts  off  the  supply  at  a  predetermined 
point,  all  of  the  alum  having  been  dis- 
solved in  the  time  taken  to  fill  to  this 
point.  A  nozzle  on  the  end  of  the  inlet 
to  the  mixing  tank  effects  circulation. 
Claims  for  convenience  and  cleanli- 
ness are  made  by  the  makers  of  the 
equipment,  the  Bannon  Co.,  Toronto 
and  Buffalo,  since  the  dissolver  can  be 
placed  near  the  storage  bins  and  con- 
nected by  lead  piping  to  the  mixing 
and  feed  tanks  placed  in  any  convenient 
elevated  position,  while  the  orifice  box 
only  need  show  in  the  head  house  or 
other  point  of  application. 


^losewBi 


Out-of-the-Ordinary 

Trade  Publications 

Shellac — The  William  Zinsser  Co., 
Inc.,  New  York,  tells  "The  Story  of 
Shellac"  in  a  16-p.  booklet.  Contrary 
to  popular  opinion,  the  text  states, 
shellac  is  not  the  gum  or  sap  of  a  tree. 
Instead  it  is  the  hardened  secretion  of 
insects  each  about  one-fortieth  of  an 
inch  in  length  which  swarm  in  great 
numbers  on  certain  trees  in  India, 
commonly  know'n  as  lac  trees.  Millions 
of  the  tiny  red  insects  suck  the  tree 
sap  up  through  their  bodies  and  literally 
feed  themselves  to  death.  In  passing 
through  the  insect's  body  the  sap  un- 
dergoes a  chemical  change  and  is 
exuded  forming  a  hard,  shell-like  mass. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Why  1913  Is  Used  as  Base 
by  Bureau  of  Labor 

It  Represents  Last  Full  Year  Free  from 

Unusual   Disturbances,   Although 

Conditions  Were  Not  Normal 

Does  the  fact  that  the  Bureau  of 
Labor  Statistics  uses  the  average  of  the 
year  1913  as  the  base  in  its  compnta- 
tions  of  percentages  of  price  or  wage 
changes  in  subsequent  years  mean  that 
the  Bureau  regards  1913  as  the  normal 
toward  which,  commercially  and  indus- 
trially, we  should  strive? 

So  many  inquiries  of  this  character 
have  been  received  by  the  Bureau  that 
Ethelbert  Stewart,  United  States  Com- 
missioner of  Labor  Statistics,  has  issued 
a  statement  "to  answer  this  criticism 
once  and  for  all." 

"Originally  the  'base  line'  adopted  by 
the  Bureau,"  he  says,  "was  the  average 
for  the  10-year  period  from  1890  to 
1899  and  this  was  used  for  a  number 
of  years.  The  reasons  for  changing  this 
base  line  were  that  the  figures  for  the 
earlier  part  of  the  decade  1890  to  1899 
were  not  sufficiently  comprehensive,  that 
the  more  recent  figures  were  much  more 
satisfactory  from  every  point  of  view, 
and  that  under  ordinary  conditions  the 
base  line  should  be  a  reasonably  recent 
period,  the  old  base  line,  1890  "to  1899, 
being  looked  upon  as  being  too  far  in 
the  past. 

Ten-Year  Base  Line   Dropped 

"When  this  10-year  period  base  line 
was  dropped,  a  plan  was  adopted  of 
taking  the  average  of  the  last  completed 
year  as  the  base  line.  The  difficulty 
with  this  is  that  such  an  index  does 
not  give  one  a  comparison  over  any 
desired  stretch  of  time.  It  is  desirable 
to  have  some  standard  not  aff'ected  by 
present  and  intervening  disturbing  con- 
ditions when  we  want  to  know  how 
this  price  or  that  wage  rate  compares 
with  the  price  or  the  rate  before  the 
war,  and  the  bureau  has  and  will  con- 
tinue to  compute  its  percentages  and 
establish  its  indexes  upon  such  a  basis. 
From  the  beginning  of  the  war,  August, 
1914,  to  the  present  time  there  has  been 
no  period  uninfluenced  by  unusual  con- 
ditions and  which  could  be  accepted  as 
a  base  line.  The  year  1913  as  a  base 
gives  only  a  sufficient  backward  look 
to  cover  all  the  essential  requirements 
of  an  index.  It  gives  one  as  the  desired 
starting  point  the  last  full  year  free 
from  unusual  disturbances,  but  this 
niust  not  be  confused  with  our  ideas  or 
ideals  of  normal.  In  an  address  before 
the  eighth  annual  convention  of  the  As- 
sociation of  Governmental  Labor  Offi- 
cials of  the  United  States  and  Canada, 
I  said: 

"  'The  sooner  we  realize  that  the 
World  War  has  made  necessary  a  new 
world  normal  the  sooner  we  will  be  able 
to  arrive  at  a  basis  upon  which  eco- 
nomic conditions  can  be  stabilized  and 
a  normal  condition  attuned  to  that  basis 
may  be  reached.  I  am  of  the  opinion 
that  the  phrase,  "getting  back  to 
normal,"  is  an  unhappy  and  an  unfor- 
tunate one,  if  by  getting  back  to  normal 
is  meant  the  conditions  in  1913.  Per- 
sonally  I  do  not  believe   it  is  possible. 


*  *  *  I  am  as  desirous  as  anyone 
of  reaching  a  normal,  but  I  would  reach 
foinvard  and  not  backward  ior  it.  Be- 
fore we  can  readjust  to  a  new  normal 
we  must  know  what  we  mean  by 
normal.' 

"On  several  other  occasions,  both  in 
public  and  in  correspondence  of  the 
bureau,  I'  have  taken  occasion  to  re- 
iterate this  position;  and  the  fact  that 
the  bureau  continues  and  probably  will 
continue  to  use  1913  as  equaling  100 
does  not  mean  that  it  considers  1913 
as  equaling  normal.  It  is  a  false  de- 
duction to  assume,  because  the  statisti- 
cian must  have  a  definite  base  for  his 
percentages  and  his  index  numbers,  that 
therefore  he  considers  that  base  as 
either  fixed,  normal,  or  relatively  good. 
Wages  were  not  fixed  in  1913.  They  were 
going  up  and  had  been  going  up.  Taken 
over  a  long  stretch  of  years  the  increase 
in  wages  in  the  United  States  had 
been  about  2  per  cent  a  year  up  to 
1913;  and  no  statistician  by  taking  the 
average  for  1913  as  his  base  line  would 
think  for  a  minute  that  he  was  thereby 
fixing  a  wage  level.  The  same  is  true 
of  prices.  They  have  been  going  up 
for  half  a  century,  taking  price  levels 
as  a  whole. 

"The  Secretary  of  Labor,  in  a  series 
of  articles  in  the  Chicago  Daily  Tribune, 
made  it  perfectly  plain  that  the  Depart- 
ment of  Labor  does  not  recognize  the 
conditions  of  1913  as  being  applicable 
to  the  present  time  nor  as  being  a  con- 
dition toward  which  we  should  strive. 

"It  is  in  the  very  nature  of  an  index 
number  that  where  the  base  is  known, 
it  can  be  shifted  and  a  new  index  num- 
ber formed  on  any  other  years  as  a 
base  by  the  simplest  mathematicl  proc- 
ess; and  for  this  reason  and  because 
it  gives  the  situation  from  year  to  year 
over  a  considerable  period  and  reaches 
back  to  a  time  before  the  present  world 
disturbances  began,  this  base  line  will 
be  retained." 


British  to  Use  Unemployed 
on  Drainage  Work 

(London   Cwrcspondencc) 

The  British  Ministry  of  Agriculture 
announces  that,  subject  to  the  sanc- 
tion of  Parliament,  funds  will  be 
available  for  carrying  out  drainage 
schemes  for  the  alleviation  of  unem- 
ployment during  the  coming  winter. 

"The  Ministry,  in  the  case  of  each 
scheme  approved,  will  be  prepared  to 
advance  the  whole  of  the  money  re- 
quired, subject  to  these  conditions: 

(1)  All  the  work  must  be  done  as 
far  as  possible  by  hand  labor;  (2) 
seventy-five  per  cent  of  the  labor  must 
be  ex-service  men,  if  available;  (3)  of 
the  remaining  2.5  per  cent  the  majority 
must  be  married  civilians,  if  available; 
(4)  the  wages  payable  for  ordinary 
labor  will  be  the  agricultural  rates  for 
the  district,  as  fixed  by  conciliation 
committees  or  otherwise;  (5)  all  work 
must  be  completed  by  March  11,  1923, 
as  no  public  money  will  be  available 
after  March  31,  1923;  (6)  on  the  con- 
clusion of  the  work,  a  proportion  of  the 
ret  cost,  up  to  33A  per  cent,  will  be  re- 
funded  to  the   Ministry. 


Runaway  Lumber  Market 
Not  Likely 

Prices  Show  Upward  Trend — Production 

Increasing — Serious  Car  Shortage 

Checking  Mill  Shipments 

A  nation-wide  survey  just  concluded 
by  the  National  Lumber  Manufacturers' 
Association  to  ascertain  the  possibilities 
of  housing  construction  being  retarded 
by  possibility  of  a  so-called  "runaway" 
lumber  market,  has  brought  out  the  fact 
that  large  producers,  dreading  a  fever- 
ish market  and  appreciating  the  menace 
to  prosperity  in  a  slowing-down  of  con- 
struction activities,  are  rushing  produc- 
tion in  order  to  avoid  such  a  situation. 

Reports  received  by  the  Association 
show  that  price  increases  on  the  whole 
have  been  small,  since  Jan.  1,  the  maxi- 
mum being  23  per  cent,  at  the  sawmills. 

Higher  wages  and  other  items  of  pro- 
duction costs  and,  in  many  instances, 
abnormal  demand  caused  by  excessive 
anticipatory  buying,  have  accounted  for 
most,  if  not  all,  of  the  price  advances. 
In  some  instances,  it  is  reported,  manu- 
facturers have  sold  lumber  at  a  loss,  at 
the  sawmills. 
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The  375  mills  reporting  to  the  Na- 
tional Lumber  Manufacturers'  Associa- 
tion for  the  week  ending  Aug.  26, 
showed  production  at  236,485,952  ft. 
b.ni,.  or  normal  for  that  period;  357 
mills  reporting  for  the  week  of  Sept.  2, 
showed  production  at  3  per  cent  below 
normal;  while  354  mills  in  the  week 
ending  Sept.  9  reported  production  at 
5  per  cent  below  normal;  latest  reports 
as  of  Sept.  16,  from  381  mills,  show  pro- 
duction at  about  4J  per  cent  below 
normal,  indicating  a  slight  improve- 
ment in  lumber  output. 

Orders  have  fallen  off  perceptibly, 
standing  at  7J  per  cent  below  normal  on 
Aug.  26;  at  15  per  cent  below,  Sept.  2; 
25  per  cent  below,  Sept.  9  and  30  per 
cent  below  normal  for  the.  week  ending 
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Sept.  16.  Shipments  have  likevvisi; 
dropped  off,  starting  at  a  point  12  per 
cent  below  normal  on  Aug.  26,  a  slight 
gain  of  perhaps  1  per  cent  was  realized 
for  the  week  ending  Sept.  2;  the  average 
dropped,  however,  to  20  per  cent  below 
for  the  week  of  Sept.  9  and  stood  at  23 
per  cent  below  normal  for  the  week 
ending  Sept.  16. 

With  a  greater  falling  off  in  orders 
and  shipments  than  in  production,  lum- 
ber stocks,  throughout  the  country,  do 
not  approach  a  condition  of  depletion. 
A  serious  car  shortage  then  looms  up  as 
the  principal  retarding  factor  in  lum- 
ber deliveries  from  the  mills. 

With  sufficient  stocks  available,  held 
up  by  car  shortage  alone,  the  removal 
or  alleviation  of  the  latter  emergency  is 
calculated  to  exert  a  curbing  effect  upon 
the  rising  tendencies  of  the  lumber 
market. 

The  accompanying  chart  illustrates 
the  upward  trend  of  pine  prices  in  three 
of  the  most  important  pine-lumber 
markets  of  the  country.  Douglas  fir 
prices  have  followed  a  similar  upward 
tendency;  in  five  out  of  nine  cities,  re- 
porting weekly  to  Engineering  News- 
Record,  the  demand  for  fir  being  heavier 
than  for  yellow  pine. 


1922  Expenditures  on  Southern 

Pacific  System  to  Total 

$29,000,000 

Extensive  track  work  is  included  in 
the  budget  of  $29,000,000  to  cover  con- 
struction and  betterment  on  the  South- 
ern Pacific  System  in  1922  as  announced 
in  San  Francisco  on  Aug.  23  by  F.  L. 
Burkhalter,  assistant  general  manager, 
Southern  Pacific  Co. 

The  program  calls  for  an  expenditure 
of  approximately  $11,300,000  for  new 
rails,  ties  and  ballast;  $4,500,000  for 
new  locomotives,  $12,500,000  for  new 
rolling  stock,  and  $700,000  for  plant 
facilities.  It  is  estimated  that  290  miles 
of  track  will  be  relaid  with  new  90-lb. 
rails;  a  total  of  2,518,000  new  <:ross-ties 
will  be  placed,  and  800,000  cu.yd.  of 
crushed  rock  and  slag  ballast  will  be 
used.  Extensions  to  sidings  at  Crystal 
Lake,  Cisco  and  Troy  are  being  built 
to  accommodate  the  long  55-car  freight 
trains  now  being  handled  across  the 
Sierra  Nevada  Mountains.  The  work 
of  double-tracking  the  line  across  the 
Tehachapi  Mountains  will  be  continued 
this  year  in  the  portion  between  Bakers- 
field  and  Sivert  and  between  Tehachapi 
and  Cameron,  a  total  distance  of  23 
miles.  The  enlarging,  relining  and  con- 
creting of  tunnels  will  also  be  continued. 

In  addition  to  the  construction  pro- 
gram for  1922,  it  is  announced  that  an 
order  for  $2,000,000  covering  45,240 
gross  tons  of  steel  rails  for  use  during 
1923  has  just  been  placed  with  the  Ten- 
nessee Coal,  Iron  &  Railroad  Co. 


Heaviest  Car  Demand  Comes 
in  Next  Two  Weeks 

While  321,674  of  the  2,270,551  freight 
cars  on  all  lines  were  in  bad  oi'der  on 
Sept.  1,  1922,  it  must  be  borne  in  mind 
that  one  year  ago  370,000  were  out  of 
commission.  The  chart  shows  the  gen- 
eral movement  last  year  and  this. 

With  a  falling  off  in  surplus  cars  of 
over  35  per  cent,  during  the  week  end- 
ing Sept.  8,  also  with  14  per  cent  of  all 
cars,  in  need  of  repairs  on  Sept.  1,  a 
ci'itical  situation  presents  itself  as  the 
1  ailroads  face  the  heaviest  traffic  period 
of  the  season,  Sept.  30  to  Oct.  15.  An 
unusually  large  number  of  locomotives, 
in  bad  order,  also  add  to  the  gravity 
of  the  situation. 
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An  order  issued  by  the  Interstate 
Commerce  Commission,  effective  Sept.  3, 
permitting  the  use  of  open-top  cars, 
42-in.,  or  less  in  height,  for  shipment  of 
commodities  other  than  coal,  released 
about  34,000  cars;  a  previous  order 
affecting  cars  36-in.  in  height,  had 
released  62,000  open  cars;  these  to- 
gether with  almost  all  surplus  cars 
have  since  been  absorbed  by  the  vol- 
ume of  traffic  normal  to  this  season  of 
the  year. 

Loadings  in  the  last  three  weeks 
recorded  are  here  compared  with  the 
same  weeks  in  1921  and  1922: 

1922  1921  1920 

Sept.  9...     832,744  749,552  883,415 

Sept.  2...     931,598  831,288  961,633 

Aug.   26..     890,838  828,883  1,001,308 


2,655,180  2,409,723  2,846,356 

Aside  from  a  slight  drop  in  car  load- 
ings during  the  week  ending  Sept.  9, 
the  total  for  the  week  of  Sept.  2  rep- 
resented the  largest  week's  loadings 
thus  far  in  1922.  From  the  present 
time  until  the  middle  of  October,  rail- 
way facilities  will  be  given  a  severe 
test  in  the  handling  of  anticipated  sea- 
sonal movements  of  grain,  coal  and 
general  merchandise. 

The  American  Locomotive  Co.  an- 
nounces that  during  the  ten  days  end- 
ing Sept.  20,  orders  were  received  for 
176  new  locomotives  of  various  types. 
These  engines  together  with  other  or- 
ders received  in  the  same  period,  rep- 
resent a  total  value  of  $13,250,000. 


River  and  Harbor  Bill  Passed 

Under  the  new  arrangement  of  com- 
mittees in  Congress,  a  so-called  legis- 
lative river  and  harbor  bill  has  been 
brought  out  and  has  passed  both  the 
Senate  and  the  House.  The  bill  does 
not  carry  appropriations  but  simply 
authorizes  the  projects.  The  appro- 
priations committees  will  recommend 
the  amounts  to  be  expended  after  re- 
ceiving the  estimates  of  the  federal 
departments  and  conducting  the  usual 
hearings.  In  the  Senate  the  following 
projects  were  added  to  the  bill 
(survey)  :  Westchester  Creek,  New 
York;  Abescon  Inlet,  New  Jersey;  In- 
land waterway  from  Norfolk  to  Beau- 
fort Inlet,  North  Carolina;  Corpus 
Christi,  Texas  Harbor;  Nogo  River, 
California;  Umpqua  River,  bar  and  en- 
trance, Oregon;  Siuslaw  River,  Ore- 
gon; Lake  Washington  ship  canal, 
Washington;  Tennessee  Rivers  and 
tributaries. 

The  Secretary  of  War  is  authorized 
in  the  bill  to  modify  the  East  River, 
New  York  project  and  that  of  Wrangell 
Harbor,  Alaska. 

The  Senate  also  added  to  the  bill  a 
provision  that  no  project  shall  be  con- 
sidered by  Congress  with  the  idea  of 
authorizing  an  improvement  unless 
there  has  been  a  survey  of  the  project 
within  five  years.  With  the  idea  of 
avoiding  the  delays  and  increased  costs 
of  the  projects  done  on  a  piece-meal 
basis,  the  Senate  inserted  an  amend- 
ment which  authorizes  the  use  of  con- 
tinuing contracts  whenever  such  form 
of  prosecuting  the  work  may  be  pre- 
scribed in  the  bill  carrying  the 
appropriation. 

Another  Senate  amendment  to  the 
bill  makes  it  compulsory  for  carriers 
on  the  navigable  waters  of  the  United 
States  to  furnish  such  statements  rela- 
tive to  vessels,  passengers,  freight  and 
tonnage  as  may  be  required  by  the 
Secretary  of  War.  The  bill  carries  a 
penalty  clause  fixing  a  fine  of  $100  and 
imprisonment  for  each  violation. 

Where  18,299  Mi.  of  Federal-Aid 
Roads  Were  Built,  and  Types 

Types  of  Federal-aid  roads  built  in 
different  sections  of  the  country,  vary 
largely  according  to  availability  of  ma- 
terials, volume  of  traffic  and  climatic 
conditions,  as  shown  in  reports  of  the 
Bureau  of  Public  Roads,  U.  S.  Depart- 
ment of  Agriculture. 

The  18,299  mi.  of  Federal-aid  roads 
completed  on  July  31,  have  been  dis- 
tributed among  the  eight  major  types 
of  construction,  as  follows:  Graded  and 
drained,  2,528  mi.;  sand-clay,  2,222  mi.; 
gravel,  7,013  mi.;  water-bound  maca- 
dam, 456  mi.;  bituminous  macadam, 
654  mi.;  bituminous  concrete,  699  mi.; 
concrete,  3,350  mi.  and  brick,  287  mi. 


DISTRIBUTION  OF  VARIOUS  TYPES  OF  FEDERAL-AID  ROADS  AND  NUMBER  OF  MILES  COMPLETED,  JULY  3 1 

-—Miles  Completed—,    Grading  Water-  Bitum-  Bitum- 

and  bound  inous  inous 

gtate                                           Roads         Bridges      Draining  Macadam    Macadam  Concrete  Concrete       Gravel 

Maine,     New     Hampshire,     Vermont,     Mass-                              „,  ,.,  ,..,  ,,   ..  ,,  o           noo 

achusetts.  Rhode  Island,  Connecticut 443.1               0.2         18.7  154.4  66.^  73.8           129.9 

NewY'ork,  New  Jersey,  Pennsylvania 764.3         23.6  77.1  637.5               3.4 

Delaware,    Maryland,    Virginia,    West    Virginia, 

North    Carolina,    South    Carolina,    Georgia,  ,.,  ,           „„  , 

Florida                                                                            2  842  9             24  5           173.5  83  4  204  3  107. D  387  3           270  4 

Kentucky!  Tennessee,  Alabama;  Mississippi.' .'.'.::       11046.0                1.1            221.9  46.4  78,7  31.0  34.2            416.6 

Ohio,  Indiana.  Illinois,  Michigan,  Wisconsin 2,391.0               0.5           300.6  60.8  117.2  104.9  1,167.9           409.0 

Minnesota,     Iowa,     Missouri,     North     Dakota,                                ^  ^        ,  _^,   „  .   _  .,    ,  _.  f.  .t,   ?           tna  t^ 

South  Dakota,  Nebraska,  Kansas 3,250  3               2.0        1.796.0  4.5  4     5  24.9  421.7           828.6 

Arkansas,  Louisiana,  Oklahoma,  Texas 2,795.8               5.9           118.8  186.8  51.5  197.4  113.2  2,081.8 

Montana,     Idaho,    Wyoming,    Colorado,    New                                ^  ^           _,,    ^  .„,  ,.  ..   ^  t,.,o  i  Am  a 

Mexico,  Arizona,  Utah,  Nevada 2.«9.5               5.0           726.4  29.6  1.4  34.5  217.8  1,407  8 

Washington,  Oregon,  California I. '25. 2               2.3           248.4  25.6  56.4  296.5           498  3 
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Oregon  and  Washington  Have 
Extensive  Road  Programs 

The  road  construction  program  of  the 
Oregon  state  highway  commission  this 
year  including  uncompleted  work  car- 
ried over  from  last  year  will  total 
$17,000,000  of  which  it  is  estimated  that 
$13,000,000  will  be  completed  this  year. 
The  entire  1922  program  covers  ap- 
proximately 125  miles  of  pavement, 
500  miles  of  broken  stone  or  gravel 
surfacing  and  400  miles  of  grading. 
This  includes  federal  aid  for  1922  on 
post  roads  amounting  to  $1,182,000  and 
government  forest  road  funds  for  the 
state    amounting   to    $1,157,000. 

In  Washington  the  work  done  this 
year  by  the  state  highway  commission, 
including  federal-aid  funds,  totals  about 
$5,500,000.  This  is  chiefly  on  main 
routes  on  which  the  grading  has  largely 


been  completed  in  previous  years.  The 
total  expenditures  in  Washington  for 
the  year  are  apportioned  about  as  fol- 
lows: grading,  16  per  cent;  surfacing, 
with  crushed  rock,  29  per  cent;  paving 
with  concrete,  45  per  cent;  and  bridges 
of  more  than  20-ft.  spans,  10  per  cent. 
The  sources  from  which  these  funds 
are  derived  are  about  as  follows: 
federal-aid,  14  per  cent;  taxation,  32 
per  cent;  motor-vehicle  licenses  and 
gasoline  tax,  54  per  cent.  About  90 
per  cent  of  the  concrete  paving  now 
done  in  this  state  is  20  ft.  wide  or  more. 
The  most  important  north  and  south 
route  through  Washington  is  the  Pacific 
Highway,  310  miles  long.  Of  this  only 
45  miles  remains  to  be  paved  with  con- 
crete and  most  of  this  will  be  under- 
taken next  year.  A  feature  of  road 
work  in  the  western  portion  of  Wash- 
ington is  the  heavy  cost  of  clearing  the 


right  of  way.  This  varies  from  $100 
to  $800  per  acre  according  to  the  stana 
of  timber.  The  concrete  paving  stan- 
dards on  state  work  are  for  a  minimum 
thickness  of  6  in.  at  the  edges  and  7J 
m.  at  the  center,  with  a  width  of  20  ft. 
Where  poor  foundation  is  met,  in- 
creased thickness  up  to  11  in.  is  used. 
Reinforcing  is  omitted  only  where  the 
foundation  is  very  good.  Except  in 
remote  districts  most  of  the  Washington 
state  highway  work  is  contracted  on  the 
unit  price  basis. 

The  several  counties  of  Washington 
are  this  year  carrying  on  road  con- 
struction programs  estimated  to  total 
between  $8,000,000  and  $9,000,000. 

A  feature  of  Washington  road  work 
that  has  contributed  to  economy  is  the 
uniform  specifications  on  sand  and 
gravel  which  have  been  adopted  by 
state,  county  and  municipal  authorities. 


Weekly  Construction  Market 

THIS     limited     price     list     is     published     Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weekly    for    the    purpose    of    giving    cur-         Valuable    suggestions    on    costs    of    work  materials    and     for     the     Important    citiea 

rent    prices    on    the    principal    construction     can   be   had   by   noting   actual    biddings   as  The    last    complete    list    will    be    found    tn 

materials,    and    of    noting    important    price     reported  in  our  Construction  News  section,  the    issue    of    September    7 ;    the    next,    on 

changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries  October  5. 

Minne-  San 

Steel  Products:                             New  York        Atlanta         Dallas         Chicago       apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb $3.04              ?3.65          S4.20         32.92^         $3 .OS  S3. 80            S3.2>             553.75       23.75 

Structural  rivets,  100  lb 3.8S                 4.35             6.00           3.35              3  S2i       4.80  -f4.50               4.00         6. SO 

Reinforcing  bars,  3  in.  up,  100  lb 2.94                3.50            3.50           2.82|           2.95  3.97J            3.00              3.75         3.25 

Steel   pipe,   black,  2j   to  6  in.   lap, 

discount 57%           61.15%        45%            59^%      58  9-5%      43%  47.9%,            45%       30.00 

Cast-iron  pipe,  6  in.  and  over,  ton...      55.30            49.00          51.50          46.86           52.00  60.00            51.00         -f53.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60(3\2.75     -1-2.54              2.25            2.20        2  39  2.85            2.71                2.90        2.78 

Gravel,  J  in.,  cu.yd 1.75          4-2.00              2.25             2.00         1.75  1.75             2.25                1.00         1.50 

Sand.cu.yd 1.00          -(-1.35              2.25             2. CO         1.(0  0.75             l.SO                1.00         1.25 

Crushed  stone,  I  in.,  cu.yd 1.75              1.90              1.65             1.60        2.25  3.50            2. 25                3.00         1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft -1-59.00      -f42.00          40.00            49  00      40.00  50  00           33.00              24.50       50.00 

Lime,  finishing,  hydrated,  ton....  IS. 80@,16. 17       23.00           25  00             18.00       29,00  24.00           22.00               24.00       21.00 

Lime  common,  lump,  per  bbl....      2.75@3.14J       l.SO             2.50               1.40         1.40  2.70             1.75                 2.80       11.00 

Commonbrick,  delivered,  1,000.    18. 00@20. 20  I     12.00           10  90             11.00       18@19  12.00           15  00               14.00       16.00 

Hollow     building     tile,     4x12x12,  ' 

per  block Not  used  .0776  .US  .1101         .09  .065  .11  .08 

Hollow    partition    tile     4x12x12, 

per  block 1112                 .0776           .115             .0808       ....  .065             .108                .11 

Linseedoil,  raw,  Sbbl.lots,  gal...             .91                  .99             1.13              .97           1. 00  1.12            1.04                  .86          1.12 

Common  Labor: 

Commonlabor,  union,  hour 60               .35           SO           S0(!h.S5       .56}  .SO®. 60     

Commonlabor,  non-union,  hour 44®. 60  .30  .25  .72|       .35®. 50      .3S@.50  .47J®.S0        30®. 35 

Explanation  of  Prices — Prices  are  to  con-     ment    on    cars.      Gravel    and    crushed   stone  minal.     Common  lump  lime  per  ISn-lb.  net. 

tractors   in   carlo.Td   lots   unless  other   (|uan-      (luoted    at    pit.      We    quote    on    brown    lime  Lumber   prices   are   to   dealers    in    \-ards   at 

ties    are    specified.      Increases    or    decreases     per    180-lb.    net;    white    is    $1.70    for    Kelly  San  Francisco,  for  No.  1  fir  common, 

from   previous   quotations   are    indicated    by      I.sl.ind  and   $1..55   for  Sheboygan.      Common  Seattle  quotes  on  Douglass  fir   (delivered) 

+     or    -    signs.      For    steel    pipe,    the    pre-      labor  not  organized.        ...,,.  instead    of   pine.      Lump    finishing   lime    per 

vailing    discount    from    list    price    Is    given:           Denver    quotes    on    fir    instead    of    pine,  jgo-lb    net       Hollow  building  tile  delivered 

45-5%    means  a   discount  of   45   and    5   per     Cement    "on    tracks";    gravel    and    sand    at  Hydrated   lime   in   paper  sacks      Sand  and 

cent.     Charge  is  loc.  per  100  I'l.  for  cutting     pit;   stone   on  cars;    lime,   brick,   hollow  tile  eravel  at  bunkers 

reinforced   steel   into    2-ft    lengths   or   over,     and   lumber  on  job.     Tile  price  is  at  ware-  ^            '                    '        _„„„,„„  .„  !„„,«„ j  „. 

New  York  quotation.-?  delivered,  except  house.  Linseed  oil,  delivered,  in  wooden  Moiitrei.l  quotes  on  Douglas  fir  instead  of 
sand,  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  Pme.  Sanil,  stone,  gravel  and  lump  lime 
dock-  common  lump  lime,  in  280-lb.  bbl.  Atlanta  quotes  sand,  stone  and  gravel  P}^  to".  Cement,  lime  and  tile  are  de- 
net  and  hvdrated  lime  f.o.b.  cars ;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  Iivered ;  sand.  sravo\  and  stone  on  sid- 
trucks";  liiiseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.  net.  ing ;  brick  f.oli  plant :  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate.  811c. ;  Dallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
pick  and  shovel  men.  60c.  per  hr.                         cement,    cast-iron    pipe    and    cru.she,l    stone  5''l^^„':,'",Camid.an    funds    (the  C^ 

Chicafco    quotes    hvdrated    lime    in    50-lb.     f.o.b.    cars,    other   materials   delivered.  dollar  Stands  at  par.)     Bag  charge   is   80c. 

bags:    common    lump    lime    per    180-lb.    net.          .san    FrancUco    quotes    on    Heath   tile.    5i  I'l  r    bbl_       ^lf'^"""L.  "U'^JiS.     lil'L     „, 

Lumber  delivered  on  Job.                                            X    8    x    11  J.       Prices    are    all    f.o.b.    ware-  payment     within    ,^''     d,i>  s     fn.m     date     of 

MinneapoliN  quotes  on  fir  instead  of  pine,     houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  It.  net ,  zj-m., 

Brick,  sand  and  hollow  tile  delivered.     Ce-     plus   freight   to  railway   depot   at   any   ter-  JSO:  6-m.,   5110. 

Changes  Since  Last  Week 

Structural    shapes    and    reinforcing    per  cent  as  compared  with  a  maximum  may  be  had,  however,  at  about  $2.60@ 

bars  quoted  at  $2@$2.25,  f.o.b.   Pitts-    of  49.1  per  cent,  last  week.  $2.75  per  bbl.,  delivered,  not  including 

burgh;  the  lower  figure  applying  gen-         Stronger  pig-iron  market  reflected  in  cost  of  bags.                              ,     r       ii 

erally    on    large    orders,    with    smaller    advance  of  $2  per  ton  in  cast-iron  pipe,  Structural   timbers,   long-leat   yellow 

tonnages    going    at   the    higher    quota-     in   Seattle;   prices  firm   in  other  cities,  pine,   up   $2:  per   M.   ft.   in    New    York 

tion.     Structural  rivets  quoted  at  $4.50     with  slight  scarcity  of  pipe.  and  Atlanta,  following  general  upward 

as   against   $4.25    per    100    lb.,   in    San         Cement  up   4c.   per  bbl.  in  Atlanta;  trend  due  to  car  shortage. 

Francisco    warehouses;     discounts    on    New  York  quotations   nominal,  owing  Advance  of   Jc.   per  lb.   in  red  and 

black  steel  pipe,  2J-in.,  reduced  to  47.9    to    keenness    of   competition.      Cement  white  lead,  f.o.b.  New  York. 


A  ri'ii>oliilatiun  of  lvn,;;iin-L'i  ilig  Xews  and  lOiminrcr  in;;    l;(r,.r,l 


M.  '  H  ,i\v-i  lill   I  nriiiiiMN ,    Iti'. — jAjiKs  n.   JicLlRAw,   President 
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Another  Lesson  for  Pier  Designers 

DESTRUCTIVE  fires  in  shipping  piers  occur  with 
disturbing  regularity.  There  are  no  statistics 
available,  but  considering  the  comparatively  small  num- 
ber of  such  piers  it  seems  probable  that  the  fire  loss 
per  square  foot  area  is  greater  in  this  type  of  structure 
than  in  any  other.  And  yet  there  are  few  such  fires 
which  could  not  have  been  prevented  by  the  observance 
of  simple  rules  of  design  and  protection  taught  at  great 
expense  in  the  fires  of  recent  years.  The  New  Orleans 
wharf,  destroyed  last  month,  was  only  another  case  in 
point.  The  negligence  in  design  and  protection  are  well 
pointed  out  by  Major  Shaw  in  his  article  on  another 
page.  It  is  only  to  be  hoped  that  the  next  engineer  who 
comes  to  design  a  wooden  pier  will  appreciate  first,  the 
ease  of  conflagration  spread  in  the  wide  open  pier; 
second,  the  inflammable  contents  of  the  ordinary  pier 
warehouse,  and  third,  the  tendency  of  any  shipping  pier 
to  become  unapproachable  from  shore  by  fire  fighting 
apparatus.  These  may  lead  to  a  better  layout,  a  more 
fire-resisting  construction  and  a  more  efficient  super- 
vision than  the  New  Orleans  pier  exemplified. 

An  Abiding  Problem 

AN  UNFORTUNATE  corollary  of  the  coal  miners' 
L  and  shop-men's  strikes  is  their  overshadowing 
effect  on  the  public  mind  as  it  contemplates  the  prob- 
lems of  the  railroads.  Even  the  man  in  the  street 
knows  that  one  result  of  the  shop-men's  strike  is  a 
deterioration  of  motive  power  and  rolling  stock.  He 
understands  also  that  an  effect  of  the  coal  strike  is  to 
throw  on  the  railroads  a  heavy  traflic  in  that  com- 
modity just  as  crop  movements  are  coming  to  their 
maximum.  The  tendency  will  be,  therefore,  to  ascribe 
whatever  transportation  difficulties  may  develop  during 
the  next  few  months  to  the  effect  of  the  strikes  and  to 
overlook  the  fact  that  even  without  these  additional 
griefs,  our  transportation  system  could  not  possibly 
be  up  to  par.  Early  last  spring  the  opinion  was 
expressed  in  well-informed  quarters  that  in  the  event 
of  a  business  revival  the  roads  would  not  be  in  shape 
to  perform  their  mission.  Deferred  maintenance  had 
taken  its  toll  of  the  railroad  substance  and  it  was  gen- 
erally recognized  that  if  the  roads  were  to  meet  the 
demands  upon  them  we  must  i-ely  upon  the  skill  and 
sustained  devotion  of  the  maintenance  and  operating 
foi'ces.  We  cannot  afford  to  forget  that  the  inadequacy 
of  our  railroad  facilities  results  from  conditions  that 
lie  deeper  than  the  recent  strikes  and  that  find  their 
roots  in  our  national  attitude  toward  transportation 
enterprise.  Short-sighted  and  vote-serving  labor  poli- 
cies, undiscriminating  rate-adjustment  both  downwards 
and  upwards,  punitive  regulation  inspired  by  abuses  of 
an  earlier  day,  dalliance  with  government  opei'ation; 
all  have  had  a  share  in  bringing  about  these  conditions. 
But  if  the  American  people  expect  ever  again  to  enjoy 
a  transportation  service  that  will  be  sound  in  itself  and 
properly  articulated  with  the  rest  of  their  industries, 


they  must  be  governed  by  their  present  and  prospective 
needs  rather  than  by  ancient  grievances  and  political 
expediency.  If  American  industry  is  to  be  kept  healthy 
and  vigorous  we  must  guard  against  hardening  of  the 
transportation  arteries;  but  without  an  earning  capac- 
ity attractive  to  new  capital  the  railroads  cannot  pos- 
sibly keep  pace  with  expanding   requirements. 

Encouraging  Gambling 

AN  IMPARTIAL  owner  and  non-collusive  bidders  are 
l\  equally  necessary  to  the  sealed  bid  system  of  doing 
construction  work.  If  either  element  is  lacking  every 
interest  would  be  better  served  by  open  auctioning  of 
contracts  or  by  arbitrary  selection  with  any  system  of 
payment  that  can  be  agreed  upon.  By  common  consent 
and  by  statute  collusion  among  bidders  is  prohibited 
but  if  a  growing  complaint  among  contractors  is  a  sign, 
the  owner  who  uses  the  bids  merely  to  play  the  bidders 
one  against  the  other  is  becoming  all  too  common.  The 
latter  evil  takes  the  form  generally  of  minor  revision.s 
in  the  proposals  after  bids  are  opened  and  the  calling 
of  new  bids  in  the  hope  that  knowledge  of  all  the  bids 
will  bring  about  price  shaving.  In  private  work,  at 
least,  this  is  quite  legal.  Its  ethics  are  a  bit  shady, 
however,  and  certainly  it  is  most  injudicious  and  danger- 
ous. It  introduces  by  subterfuge  a  gambling  and  specu- 
lative element  into  business  which  by  its  very  nature 
has  already  too  much  financial  hazard.  Contractors  in 
various  parts  of  the  country  are  making  organized  fights 
against  specific  instances  of  this  practice  and  in  these 
fights  they  should  have  the  assistance  of  engineers,  who 
appreciate  that  any  method  of  letting  work  which  im- 
perils a  fair  price  for  a  good  job  leads  to  degeneracy 
of  the  whole  construction  industry,  of  which  they  are 
a  part. 

Breaking  Through  Class  Walls 

CHARACTERISTIC  of  much  present-day  discussion 
on  economics  and  social  problems  is  the  practice  of 
dividing  all  humanity  into  a  few  general  classes,  each 
conveniently  tagged  with  a  word  or  a  phrase  that  soon 
becomes  a  fixed  and  definite  symbol.  Among  such  tags 
are  "labor,"  "capital,"  "producer,"  "consumer,"  "the 
public"  and  "the  interests."  These  are  legitimate 
words  and  so  long  as  the  meaning  ascribed  to  any  of 
them  in  a  specific  discussion  is  kept  clear  no  fault  can 
be  found  with  those  who  use  them ;  but  a  moment's 
reflection  will  demonstrate  how  impossible  it  is  to  effect 
so  arbitrary  and  clear-cut  a  classification  of  human 
kind.  Too  often,  however,  these  labels  are  applied  de- 
liberately to  work  up  fictitious  distinctions  for  political 
or  less  worthy  purposes.  Now  and  then  we  encounter 
an  influence  that  tends  to  counteract  this  false  gospel 
but  too  seldom  is  its  significance  made  clear.  One  of 
these  is  the  growing  practice  of  producing  -firms  to 
have  their  consumers  for  security  holders.  This  works 
to  bridge  the  gulf  between  the  "producer"  and  the 
"consumer."    When  the  producer  happens  to  be  a  public 
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utility,  it  tends  also  to  dim  the  distinction  between  "the 
public"  and  "the  interests."  A  variant  of  this  is  the 
placing  of  securities  in  the  hands  of  employees,  one 
effect  of  which  is  to  show  how  shadowy  is  the  line 
between  "labor"  and  "capital."  All  this  is  worth-while 
and  promising  and  there  is  room  for  more  of  it.  It  is 
not,  of  course,  a  panacea.  Probably  the  day  never  will 
come  when  there  will  no  longer  be  clash  of  interest 
between  individuals  and  groups.  But  the  life  of  a 
growing  and  prosperous  people  will  be  found  in  the 
normal  interplay  of  these  interests,  and  progress  will 
arise  from  general  compromise  with  respect  to  conflict- 
ing viewpoints. 


Capacity  a  Factor  in  Water  Power  Value 

MANY  problems  involving  the  determination  of  the 
value  of  hydro-electric  power  to  an  operating 
power  system  or  the  comparison  of  one  hydro  plant 
with  another  power  plant,  hydro  or  steam,  can  not  be 
solved  satisfactorily  without  taking  into  account  the 
factors  both  of  capacity,  the  essential  elements  of  which 
are  the  prime-mover  equipment  and  the  water  supply, 
and  energy,  which  is  the  name  given  the  quantity  of 
work  done  by  the  water  through  the  hydro-electric 
equipment. 

The  usual  practice  in  evaluating  hydro-electric  power 
has  been  to  reduce  annual  charges,  fixed  and  operating, 
to  cost  per  kilowatt-hour,  the  unit  of  energy.  This 
is  the  easiest  thing  to  do,  but  to  use  such  a  cost  for 
purposes  of  comparison  is  misleading  except  under  the 
rare  circumstances  when  the  plants  under  comparison 
have  exactly  the  same  pertinent  characteristics.  The 
best  example  of  a  valid  use  of  this  simple  method  would 
perhaps  be  a  comparison  between  the  costs  of  output 
from  two  plants  utilizing  Niagara  River  water  and 
head. 

Ordinarily,  however,  there  are  important  variations. 
For  example,  excepting  Niagara  conditions,  there  are 
hardly  two  hydro-electric  plants  which  do  not  differ 
in  such  important  respects  as  distribution  of  stream 
flovi^  throughout  the  year  or  series  of  years,  ratio  of 
installed  hydro  capacity  to  average  stream  flow,  avail- 
able storage,  etc.  Evaluations  in  terms  of  cost  per 
kilowatt-hour  of  output  usually  take  into  account  the 
difference  between  primary  and  secondary  energy,  that 
is,  between  the  energy  resulting  from  that  stream  flow 
which  is  reliably  available  for  carrying  a  given  load  for 
X  hours  per  day  or  Y  hours  per  week,  year  in  and  year 
out,  and  that  which  is  only  intermittently  available. 
But  even  with  the  factor  of  variation  in  stream  flow 
thus  taken  into  account  the  story  is  incomplete  without 
likewise  taking  into  account  capacity. 

The  effect  of  capacity  may  be  noted  in  the  difl'erence 
in  cost  in  providing  for  the  generation  of  a  given  aver- 
age quantity  of  hydro  energy  per  year  on  a  high  load- 
factor,  or  machine-factor,  basis,  as  compared  with  a 
low  load-factor  basis.  Although  the  diflference,  taking 
fixed  charges  into  account,  is  not  so  great  as  in  the 
case  of  steam-electric  plant.=,  yet  even  in  the  case  of 
water  power  70  per  cent  (high)  load-factor  energy  may 
cost  only  two-thirds  as  much  as  40  per  cent  (low) 
load-factor  energy.  This  results  from  the  fact  that  the 
cost  of  the  additional  equipment,  installed  solely  because 
of  low  load-factor  conditions,  must  be  distributed  over 
the  same  number  of  kilowatt-hours  as  the  lesser  equip- 
ment. The  difference  in  cost  is  the  more  marked  in 
the  cases  of  indirect  hydro-electric  developments  where 


pipe-line,  canal  or  tunnel  capacity  must  be  increased 
to  correspond  with  power  house  machine  capacity. 

The  converse  effect  is  found  in  that  class  of  develop- 
ments where  storage  reservoirs  are  essential  for  stream 
flow  regulation  and  where,  consequently,  the  greater 
the  extent  to  which  dry  season  flow  is  augmented  from 
storage,  the  more  costly  the  development  as  a  whole. 
If,  in  such  a  situation,  a  fixed  machine  capacity  be 
assumed,  the  cost  per  unit  of  energy  output  will  be 
less  for  the  lower  load-factors — referring  now  to  the 
load-factor  of  primary  energy. 

Even  more  necessary  is  it  to  take  capacity  into  ac- 
count in  comparative  studies  of  prospective  steam  and 
hydro  plants  intended  to  do  the  same  work.  Steam- 
electric  units  can  turn  out  energy  in  an  amount  and 
continuity  limited  only  by  periodic  inspections  and  re- 
pairs, whereas  the  output  of  hydro  units  is  ordinarily 
limited  by  the  available  stream  flow.  But  this  is  only 
one  of  a  number  of  factors  involving  capacity.  Assume 
the  case  where  the  problem  is  to  determine  whether 
hydro  or  steam  power  should  be  added  to  a  large  sys- 
tem in  order  to  provide  increased  capacity  to  take  care 
of  market  demand.  The  state  of  the  nrt  is  such  that 
transmission  lines  no  longer  are  a  bugaboo.  In  fact 
extensive  steam-electric  power  systems  in  New  Eng- 
land, New  Jersey  and  other  parts  of  the  East  are 
already  dependent  on  transmission  systems  to  prac- 
tically the  same  degree  as  if  the  territory  were  served 
in  whole  or  in  part  by  hydro  power.  The  reliability  and 
flexibility  of  a  well-designed  hydro  station  is  now  gen- 
erally admitted  to  be  superior  to  that  of  an  equally 
well-designed  steam  station,  so  much  so  in  fact  that 
this  superiority  may  properly  be  offset  against  possible 
weakness  in  the  transmission  link.  Here  evidently  the 
problem  is  not  properly  solved  unless  one  takes  into 
account,  not  merely  the  cost  of  fuel  and  labor  and  the 
other  items  entering  into  the  so-called  operating  cost 
of  producing  energy,  but  also  the  fixed  charges,  such 
as  interest,  depreciation,  taxes  and  insurance,  against 
the  capacity  by  means  of  which  that  energy  is  produced. 

The  necessity  of  evaluating  capacity  is  perhaps  most 
clearly  evidenced  under  circumstances  where  the  hydro 
plant  would  be  used  as  reliable  peak-carrying  capacity 
for  a  large  power  system.  There  the  consumption  of 
primary  hydro  energy  would  be  minor  in  amount.  If 
all  costs  were  allocated  to  the  kilowatt-hour,  the  unit 
cost  of  energy  would  be  shockingly  high.  Indeed,  to 
omit  evaluating  capacity  in  such  a  case  would  be  little 
short  of  absurd. 

The  choice  of  proper  terms  for  such  an  evaluation, 
of  capacity  as  well  as  energy,  is  a  problem  in  itself. 
Herein  is  suggested  only  the  necessity  for  its  being 
made.  But  it  may  be  said  that  in  its  solution  one 
should  give  serious  consideration  to  the  method  of  mak- 
ing comparisons  in  terms  of  equivalent  steam-electric 
capacity,  using  the  steam-electric  capacity,  so  to  speak, 
as  a  common  denominator. 

Road  Building  Hints  From  England 

PENETRATION-MACADAM  practice  in  Great  Bri- 
tain, as  it  is  described  on  p.  564  of  this  issue,  de- 
serves notice  in  two  particulars  of  construction  which 
are  not  often  given  such  careful  attention  by  American 
road  builders.  They  are  (1)  testing  an  old  road  sur- 
face to  determine  its  sufficiency  as  a  foundation  and 
(2)  protecting  the  stone  course  from  rain  and  removing 
rain  water  by  means  of  driers,  so  that  the  penetration 
of  the  binder  is  assured. 
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British  road  builders  instead  of  sounding  the  old 
macadam  by  an  occasional  test  pit  to  determine  thick- 
ness, dig  a  trench  through  the  surfacing  half-way  across 
the  street  every  450  ft.,  first  on  one  side  and  then  on 
ih ,  other.  While  an  isolated  thin  spot  may  escape 
d  sclosure  by  this  thoroughgoing  opening  up  of  the 
old  pavement,  there  is  not  much  chance  that  any  con- 
siderable stretch  of  over-thin  macadam  will  remain 
undiscovered.  As  an  e.xample  of  the  assurance  de- 
manded by  English  engineers  as  to  the  integrity  and 
strength  of  their  road  foundations  before  they  place 
an  e.xpensive  surface,  the  procedure  described  is  well 
worth  regard  in  this  country  where,  relatively,  the 
pavement  slab  receives  the  most   intensive  study. 

In  constructing  the  penetration  surface  the  English 
road  builder  also  takes  precautions  that  are  not  common 
in  the  United  States.  Penetration  work  is  most  suc- 
cessful always  when  the  stone  course  is  warm  and  per- 
fectly dry.  In  fact  it  is  almost  impracticable  if  the 
stone  is  water-soaked  or  very  cold.  A  rain  storm 
ordinarily  stops  penetration  construction  until  the  layer 
of  stone  has  dried  out  and  this  is  often  a  slow  process 
in  cold  weather.  To  meet  this  situation  English  engi- 
neers (1)  protect  the  laid  stone  by  covering  it  with 
tarpaulins,  (2)  dry  out  the  stone  layer  by  artificial 
heat  applied  by  blowers. 

Substantially  similar  methods  are  known  to  American 
road  builders  but  in  connection  with  other  kinds  of 
paving  work.  In  concrete  paving,  movable  canvas  shel- 
ters for  the  finished  slab  are  common.  Again,  in  brick 
paving,  heaters  are  used  to  dry  out  the  joints  so  that 
the  bituminous  filler  will  penetrate  properly.  Both 
devices  seem  entirely  capable  of  modification  for  use  in 
protecting  and  preparing  the  stone  course  for  penetra- 
tion macadam,  so  that  the  binder  can  be  easily  applied. 
The  fact  that  British  engineers  have  found  housing  and 
drying  to  be  economically  practicable  justifies  at  least 
some  experimentation  with  them  in  this  country. 


Adding  Days  to  the  Construction  Year 

IN  THIS  issue  begins  a  series  of  four  articles  that 
have  a  wide  appeal  to  the  construction  industry. 
There  are  three  essential  agents  in  the  work  providing 
housing  and  public  facilities — the  engineer  (with  whom 
we  couple  the  architect),  the  contractor,  and  the  manu- 
facturer of  materials  and  equipment.  Each  of  these 
agents  has  a  vital  interest  in  lowering  the  cost  of  work. 
The  engineer  has  a  responsibility  to  his  client  for  costs; 
the  overhead  costs  of  the  contractor  will  be  lowered  if 
he  can  do  a  greater  volume  of  work;  the  continuity  of 
the  manufacturer's  operations  will  reduce  his  overhead, 
likewise,  and  enable  him  to  put  his  product  at  a  lower 
cost  into  the  hands  of  the  contractor. 

All  past  efforts  of  these  three  agents  at  increasing 
the  volume  of  construction  in  a  given  season,  except  on 
large  building  operations,  have  been  directed  at  in- 
creasing efficiency  during  the  present  operating  time. 
Relatively  little  attention  has  been  given  to  methods  of 
finding  more  time  in  which  xvork  can  he  performed. 
An  inquiry  tending  in  this  direction  forms  the  leading 
article  of  this  issue. 

Nor  has  this  failure  to  find  more  working  time  been 
due  to  a  lack  of  recognition  of  the  wastefulness  of  the 
industry's  use  of  the  working  year.  Contractors  have 
known  that  out  of  the  300  days  worked  by  most  indus- 
tries they  were  utilizing,  except  in  large  building  opera- 
tions, only  about  100.    Yet  a  most  exhaustive  search  of 


the  literature  of  the  industry  and  an  equally  exhaustive 
inquiry  among  engineers  and  contractors  have  failed 
to  disclose  anything  but  a  negligible  amount  of  study  of 
or  progress  in  this  important  problem.  Recently,  how- 
ever, the  need  for  action  has  been  keenly  sensed. 

The  time  is  decidedly  ripe  for  a  courageous  and  con- 
centrated attack.  We  still  have  relatively  high  con- 
struction costs  and,  with  a  large  deficiency  in  construc- 
tion, with  a  labor  supply  inadequate  to  the  demand  and 
permanently  diminished  by  the  restriction  of  immigra- 
tion, we  need  to  use  the  available  labor  and  equipment 
to  the  utmost.  Striking  evidence  that  the  subject  is 
coming  to  the  front  is  afforded  by  the  repeated  insis- 
tence, while  the  plans  for  the  American  Construction 
Council  were  forming,  on  the  need  for  studies  along 
these  lines.  In  fact,  when  the  Council  gets  well  under 
way,  it  is  to  be  expected  that  it  will  attack  the  problem 
vigorously. 

Before  results  of  a  large  order  can  be  expected,  we 
must,  however,  broadly  educate  the  entire  industry  to 
the  tremendous  opportunity  that  lies  in  the  utilization 
of  time  now  utterly  lost.  The  largest  possible  volume 
of  public-works  construction  and  housing  at  the  lowest 
possible  cost  should  be  the  stirring  ideal  of  the  con- 
struction trio — engineer,  contractor  and  manufacturer. 

It  is  with  the  hope  of  furthering  this  broad  educa- 
tional work  that  Engineering  News-Record  had  Charles 
S.  Hill,  its  associate  editor  in  charge  of  construction 
work,  devote  several  months  of  intensive  study  to  the 
problem.  He  draws,  too,  on  a  life  time  of  experience 
with  construction  work.  The  results  are  found  in  the 
series  of  articles  which  begin  in  this  issue. 

We  fully  realize  that  great  progress  in  the  desired 
direction  will  come  not  from  isolated  articles  nor  the 
action  of  individuals,  but  from  a  broad  movement  sup- 
ported by  the  leading  organizations  of  the  industry. 
The  engineer,  through  such  organizations  as  the  Ameri- 
can Society  of  Civil  Engineers,  the  American  Associa- 
tion of  State  Highway  Officials,  the  American  Society 
for  Municipal  Improvements;  the  contractor,  through 
the  Associated  General  Contractors  and  its  affiliated  re- 
gional organizations;  the  manufacturers,  through  their 
organizations,  must  put  committees  to  work  within  their 
organization  and  in  participation  in  joint  work  with 
the  other  branches  of  the  industry.  But  of  that.  Mr. 
Hill  will  have  something  to  say  following  the  concluding 
article  of  the  series. 

In  stressing,  however,  the  need  for  organized  attack 
on  this  tremendous  problem,  we  do  not  mean  to  absolve 
the  individual  from  a  personal  responsibility.  The  engi- 
neer can  show  his  client,  or  his  employer  in  the  case  of 
public  works,  that  it  will  pay  to  prosecute  work  in 
winter;  the  contractor  can  devise  ways  of  executing 
work  in  cold  weather  and  of  protecting  operations  so 
that  they  will  not  he  interrupted  by  mud  and  rain ;  the 
manufacturer,  particularly  of  equipment,  can  develop 
devices  which  may  be  operated  with  good,  or  even  full, 
efficiency  despite  the  weather  conditions. 

It  is  for  these  reasons  that  Engineering  News-Record 
believes  that  seldom  has  an  effort  been  made  through 
the  pages  of  a  technical  journal  that  has  a  stronger 
demand  upon  the  attention  of  the  industry  than  the 
series  by  Mr.  Hill.  That  it  may  stimulate  thought,  that 
it  may  bring  home  to  every  engineer,  every  contractor, 
every  manufacturer  and  to  all  their  organizations  the 
opportunity  that  lies  in  finding  more  time  in  which  to 
carry  on  construction  operations  is  our  high  hope. 
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Lost  Time  in  Construction — / 


The  Causes  of  Lost  Time 

Winter  Hibernation.  Weather  Delays. 
Poor  Service,  Plant  Faults  and  Inefficiency 
Cut  Down  the  Construction  Year  to  One  Hundred  Days  Worked 


By  C.S.  Hill 

Associate  Editor,  Engineering  News-Record 

WASTED  time  is  the  crying  evil  of  construction. 
Winter  idleness;  Sundays  and  holidays;  rain, 
snow  and  mud  interruptions;  machine  delays; 
transportation  delays;  labor  turnover,  inefficiency  and 
strikes;  accidents  and  sickness;  frequent  plant  shifts; 
yearly  reorganization  of  working  forces;  engineering 
delays;  illogical  practices  in  letting  contracts,  and  hand- 
to-mouth  planning  of  construction  programs  reduce 
the  working  days  of  the  year  to  less  than  a  hundred. 
In  modern  construction  operations,  structure,  i.e.,  ma- 
sonry walls,  steel  framework,  road  pavement,  is  being 
produced,  on  the  average,  on  only  about  one  day  in 
every  three  or  four  calendar  working  days.  Engineering 
construction  is  about  25  per  cent,  certainly  not  over 
30  per  cent,  efficient  in  its  utilization  of  time.  Remedy 
of  this  condition  is  a  task  for  nation-wide  effort  of 
engineers  and  contractors. 

It  is  unthinkable  that  it  shall  not  be  undertaken,  that 
the  construction  industry,  second  only  to  agriculture 
as  the  leading  industry  of  the  country,  will  rest  under 
the  imputation  of  being  so  extraordinarily  wasteful  of 
time  that  about  the  only  comparable  business  is  that  of 
summer-resort  hotel  keeping.  So  completely  nation- 
wide is  the  short-season  practice  of  construction,  so 
woven  in  is  it  with  the  customs  of  every  locality,  that 
reform  is  a  labor  for  more  than  the  national  associa- 
tions of  engineers  and  contractors.  It  requires  the 
participation  of  local  engineering  and  contracting  or- 
ganizations to  consider  and  solve  the  various  problems 
as  they  exist  in  every  section  of  the  country :  The  situa- 
tion as  it  presents  itself  for  the  consideration  of  engi- 
neering and  contracting  organizations  in  respect  to  each 
of  the  principal  causes  of  lost  time  will  be  considered 
under  the  following  heads:  (1)  Winter  idleness,  (2) 
rain  and  mud  delays,  (3)  management  delays,  which 
include  plant  delays,  service  delays  and  delays  of  direc- 
tion. 

Winter  Idleness — Generally,  construction  is  discon- 
tinued from  October  to  May  of  each  year.  Winter  work 
is  attempted  to  a  considerable  extent  only  in  building 
consti-uction,  underground  work  and  heavy  excavation. 
Except  emergency  operations,  other  kinds  of  construc- 
tion are  rarely  undertaken.  In  fact  effort  is  made  to 
keep  construction  operations  down  to  amounts  of  work 
which  can  be  completed  in  a  working  season.  If  a  larger 
volume  is  undertaken,  it  is  specified  that  certain  opera- 
tions shall  be  curtailed  or  else  the  contractor  volun- 
tarily curtails  most  if  not  all  operations. 

Cessation  of  construction  in  winter  is  prompted,  of 
course,  by  the  fact  that  cold  weather,  particularly  frost, 
hinders  certain  processes,  makes  all  work  uncomfortable 
and,  ordinarily,  adds  to  the  cost  of  construction.  The 
processes  ivhich  are  actually  prevented  by  cold  tveathe.r 
are  few.     In  most  cases  they  can  be  carried  out  with 


First  of  a  Series  of  Four  Articles 

some  added  discomfort  and  at  more  or  less  increased 
cost.  Actually  cost  is  the  deciding  factor.  If  the  owner 
will  pay,  any  sort  of  construction  can  be  carried  on  in 
winter. 

Generally  owners  have  not  been  willing  to  pay  for 
winter  construction  and  it  has  not  therefore  been  prac- 
ticed. It  has  followed  that  Ijoth  engineers  and  contrac- 
tors have  come  to  believe  that  physical  difficulties  and 
not  disinclination  to  pay  the  cost  stands  in  the  way. 
Habit  has  developed  out  of  practice  and  contractors  are 
not  inclined  to  work  in  winter  because  it  requires  an 
upset  of  habit. 

There  is  a  fuither  reason.  Construction  is  an  exact- 
ing task  for  those  who  direct  operations;  regular  hours 
are  unknown  and  if  difficulties  arise  long  periods  of 
continuous  work  and  worrj'  are  required.  After  a 
crowded  summer's  work,  construction  managers  frankly 
demand  a  season  of  comparative  inactivity.  The  cus- 
tom of  not  carrying  on  construction  in  winter  has  led 
the  industries  which  supply  construction  materials — 
brick,  crushed  stone  and  gravel — also  to  discontinue 
or  curtail  production  during  the  idle  season.  It  is  these 
last  two  facts  which  explain  the  practice  of  i-ediicing 
winter  construction  operations  in  the  Southern  states 
where  cold  weather  does  not  prevent  activity. 

In  recapitulation,  construction  is  not  discontinued  in 
winter  because  it  is  physically  impracticable.  It  is  dis- 
continued because  it  costs  more.  This  reduces  the 
problem  of  extending  the  construction  season  through 
the  winter  months  to  one  of  economics.  The  truth  of 
this  assertion  is  indicated  by  the  fact  that  wherever 
the  value  of  winter  construction  is  certain,  means  of 
carrying  it  on  are  found  without  especial  difficulty. 
A  similar  readjustment  of  practice  for  the  industry 
as  a  whole  can  be  accomplished  by  showing,  if  it  is  the 
fact,  that  it  pays  generally  to  continue  work  in  winter 
instead  of  letting  plant  and  capital  remain  idle  and 
the  owners  be  delayed  in  getting  the  use  of  the  im- 
provement. This  calls  for  concerted  action.  The  in- 
dividual contractor  or  engineer  or  o^^^ler  can  accom- 
plish nothing  in  the  nature  of  a  general  change  at  a 
cost  which  he  can  afford,  but  he  can  do  something  to 
improve  his  own  practices. 

It  follows  that  the  labor  of  reducing  time  wasted 
because  no  work  is  done  in  winter  is  put  squarely  on 
the  organizations  which  represent  the  construction  in- 
dustry— on  the  engineering  and  contracting  associa- 
tions and  on  the  manufacturers'  organizations.  The 
line  of  procedure  to  be  followed  is  the  only  question 
for  consideration.  Investigations  are  obviously  the 
first  action.     The  following  inquiries  are  needed: 

1.  Determination  of  the  kinds  of  work  which  lend 
themselves  to  winter  performance.  (It  seems  prac- 
ticable, for  example,  to  install  plant,  accumulate  mate- 
rials and  supplies  and  make  everything:  ready  for  im- 
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mediate  production  with  the  beginning  of  warm  weather 
even  if  actual  building  of  some  kinds  of  structures  has 
to  await  the  coming  of  warm  weather.) 

2.  Determination  of  methods  and  equipment  for 
conducting  construction  in  cold  weather,  involving  con- 
sideration of  housing,  heating  of  site  and  materials, 
substitution  of  machines  for  manual  labor,  etc. 

3.  Determination  of  costs  of  winter  work  compared 
with  the  cost  of  similar  work  in  warm  weather,  which 
involves  consideration  of  winter  supply  and  wages  of 
labor,  ability  to  get  materials,  transportation  service, 
reduction  of  unemployment,  etc. 

4.  Determination  of  the  limit  where  extra  cost  of 
winter  construction  ceases  to  be  profitable;  affecting 
the  extra  cost  is  the  saving  due  to  reduction  of  idle  time 
of  plant  and  organizations  and  of  the  time  during 
which  uncompleted  construction  is  returning  no  service 
to  the  owner. 

Rain  and  Mud  Delays  —  Eliminating  the  winter 
period,  October  to  May,  as  a  problem  for  separate  dis- 
posal in  questions  of  weather  delays,  and  counting  out 
Sundays  and  holidays  as  economically  justified  for  rest 
and  recreation,  the  greatest  causes  of  lost  time  in 
construction  are  rain  and  mud.  In  Arkansas  in  1920, 
a  very  wet  season,  enough  rain  to  interrupt  road  con- 
struction fell  on  30  per  cent  of  the  calendar  days,  and 
in  Iowa  in  1921,  a  fairly  dry  season,  counting  working 
days  only,  about  15  per  cent  of  the  time  was  lost  due 
to  rain  and  mud.  Probably  these  figures  represent  the 
minimum  and  the  maximum  of  time  lost  in  out-door 
construction  because  of  rain  and  mud,  considering,  of 
course,  the  humid  sections  of  the  country  where  con- 
struction is  most  active. 

Means  of  reducing  time  lost  on  account  of  rain  and 
mud  fall  into  the  following  classifications: 

1.  Moderating  the  engineering  requirements  for  dry- 
ness, as  of  road  subgrade,  before  continuing  construc- 
tion. 

2.  Employing  methods  and  equipment  the  conduct 
and  operation  of  which  are  least  affected  by  wet  weather 
conditions. 

3.  Employing  methods  of  shedding  rain  or  drying 
out  surface  mud. 

4.  Housing  the  woi'k. 

In  none  of  these  ways  have  engineers  and  contractors 
accomplished  anything  really  constructive.  Most  of 
them  have  not  given  the  problem  the  courtesy  of  serious 
thought,  accepting  rain  and  mud  interruptions  of  ex- 
pensive work  as  dispensations  of  Providence  to  be 
endured  with  Christian  fortitude. 

The  practicable  possibilities  of  the  means  enumerated 
are  not  imaginary.  Certain  methods  and  operations, 
as  industrial  railway  haulage,  are  obviously  less  af- 
fected by  wet  weather  than  are  others.  Means  of  quick 
drainage,  of  shedding  rain  and  of  absorbing  the  mud 
layer  have  been  tentatively  demonstrated  to  be  possible 
in  road  work,  where,  experimentally,  finished  subgrade 
has  been  crowned  and  tarred  to  shed  water  and  in  other 
instances  has  been  spread  with  sand  or  stone  chips 
to  "soak  up"  the  mud  layer.  Even  housing,  in  the 
sense  of  tenting,  offers  possibilities. 

Because  it  is  one  of  the  operations  most  hindered  by 
wet  weather  and  is  the  largest  development  of  many 
years  in  engineering  construction,  highway  construc- 
tion suggests  itself  as  a  specific  field  for  experimenta- 
tion in  methods  of  reducing  time  lost  because  of  rain 


and  mud.  It  is  the  one  kind  of  construction  whose 
direction  is  well  centralized  both  nationally  and  by 
states  and  therefore  the  one  kind  which  can  most  easily 
be  brought  under  experimental  study.  The  American 
Association  of  State  Highway  Oflicials  is  the  body  which 
should  organize  the  inquiry  in  conjunction  with  the 
Associated  General  Contractors. 

Plant  Delays — Compared  with  time  lost  due  to  wet 
weather,  plant  delays  are  minor.  Oddly  enough,  how- 
ever, they,  with  service  delays,  have  come  to  be  thought 
of  first  when  lost  time  in  construction  is  mentioned. 
Lost  time  chargeable  to  plant  is  due  principally  to  the 
following  causes : 

1.  Poor  co-ordination  of  the  units  of  the  plants; 

2.  Machine  breakdowns; 

3.  Shifting  plant  units  on  the  job,  and 

4.  Inexpert  plant  selection,  operation  and  main- 
tenance. 

The  corrective  to  all  these  causes  of  delay  is  skilled 
construction  plant  engineering.  In  modern  construc- 
tion operations  planning  the  plant  layout  and  the  selec- 
tion, operation  and  maintenance  of  equipment  call  for 
mechanical  engineering  knowledge  and  resource  well 
above  that  required  in  many  factories  and  power  plants 
where  a  mechanical  engineer  is  regarded  as  indis- 
pensable. Such  engineering  direction,  however,  is  not 
common  in  construction  plants,  even  though  plant 
investments  on  single  contracts  run  from  fifty  thousand 
to  half  a  million  dollars. 

Determination  of  the  principles  of  plant  layout  and 
co-ordination  and  of  the  best  practice  in  equipment 
selection,  operation  and  maintenance  is  a  task  which 
the  construction  industry  owes  to  itself  the  duty  of 
performing.  It  includes  the  preparation  of  a  system  of 
recording  machine  performance  and  of  keeping  oper- 
ating and  maintenance  costs.  One  need  of  such 
performance  and  cost  figures  is  to  provide  the  plant 
superintendent  with  data  by  which  V^e  can  select  and 
co-ordinate  his  equipment  and  plan  his  plant.  The 
second  need  is  to  secure  data  which  will  disclose  me- 
chanical, structural  and  service  weaknesses  and  indicate 
where  and  how  improvements  can  be  made.  Standardi- 
zation will  be  a  logical  result  of  such  work. 

Investigation  of  plant  delays  and  of  the  means  of 
reducing  them  is  a  joint  task  for  the  American 
Society  of  Civil  Engineers  and  the  Associated  Genei'al 
Contractors.  The  last  association  has  tentatively 
approached  the  task  by  listing  standardization  of 
equipment  in  its  program  of  activities  for  the  future. 
These  good  intentions  should  be  clinched  by  the 
creation  of  special  committees  to  inaugurate  the  work 
in  a  purposeful  way. 

Service  Delays — Time  is  lost  because  of  delay  in 
delivery  to  the  operation  of  a  sufficient  supply  of  mate- 
rials to  keep  construction  progressing  with  the  con- 
tinuity and  speed  otherwise  possible. 

A  portion  of  this  delay  is  due  to  failure  of  the 
producer  to  have  ready  for  delivei-y  the  amount  of 
material  required  at  the  time  it  is  needed.  Generally 
this  sort  of  delay  comes  from  the  fact  that  the  demand 
for  construction  materials  takes  the  form  of  a  peak 
load  during  the  few  months  of  active  construction  in 
summer  and  the  capacity  of  the  plant  is  unequal  to  this 
peak  load.  The  producer  meets  the  situation  by  accept- 
ing orders  to  the  full  volume  of  the  demand  and  then 
jockeying  deliveries  among  his  customers  so  as  to  keep 
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complaint  by  any  of  them  from  becoming  sufficiently 
violent  to  cause  rupture  of  business  relations. 

The  only  cure  which  reaches  the  trouble  funda- 
mentally is  some  method  of  spreading  the  consumption 
over  a  longei-  period  of  the  year  and  so  smoothing  out 
the  demand  cui've  to  a  nearer  approximation  of  the 
curve  of  production.  Some  help  may  possibly  be 
obtained  through  determining  and  nublishing  plant 
capacities  or  through  the  pooling  of  orders  by  a  number 
of  plants,  but  these  are  only  palliatives.  The  remedy 
lies  in  spi'eading  the  demand  by  extending  the  pro- 
duction period.  As  this  necessitates  extending  the 
construction  season  and  co-ordinating  transportation 
facilities  with  the  demand,  the  problem  is  entirely 
worthy  of  the  best  talent  that  engineers,  contractors 
and  the  producers  can  bring  to  its  solution. 

Another  secondary  cause  of  delay  in  the  service  of 
materials  is  engineering  re.striction  of  kind  or  quality, 
which  limits  the  sources  of  supply  and  introduces  long 
hauls,  with,  of  course,  correspondingly  greater  oppor- 
tunities for  transportation  delays.  The  remedy  here 
is  research  which  will  disclose  safe  methods  of  utiliz- 
ing a  wider  variety  of  materials  and  then  writing  into 
specifications  the  modifications  necessary  to  permit  the 
use  of  these  materials.  An  excellent  example  of  this 
method  of  procedure  is  the  investigation  by  the  Iowa 
Department  of  Highways  by  which  pit-run  gravel 
from  local  pits  is  successfully  taking  the  place  in  con- 
crete road  construction  of  material  which,  to  meet  the 
requirements  of  the  older  specifications,  had  to  be 
imported.  In  discovering  resources  of  this  sort  there 
is  an  unlimited  field  for  engineering  and  contracting 
research  work. 

However,  most  of  the  service  delays  in  construction 
are  due  to  insufficient  and  irregular  transportation. 
The  railways  at  times  do  not  and  at  other  times  cannot 
transport  construction  materials  in  the  volumes  wanted 
at  the  times  needed.  The  reasons  are  many.  There 
are  physical  limitations  of  line  and  equipment,  there 
are  preferential  industries  to  be  served,  there  are 
perishable  or  seasonal  commodities  which  demand  right 
of  way,  there  are  rulings  of  transportation  governing 
bodies  to  be  obeyed,  and  there  is  the  paramount  rea- 
son that  when  high-<lassification  freight  can  be  had, 
low-classification  freight  will  always  get  the  fag-end  of 
the  service.  The  problem  to  be  solved  is  very  intricate. 
To  find  the  solution  involves  a  study  (1)  in  co- 
ordinating production,  transportation  facilities  and 
demand,  (2)  in  applying  interstate  and  intrastate 
regulation,  (3)  in  developing  local  supplies  and  (4)  in 
developing  other  methods  of  transportation  than  rail. 

Concerted  action  by  all  construction  interests  is  re- 
quired by  the  nature  of  the  service  delays  which  have 
been  mentioned.  It  is  wanted  particularly  because  the 
individual  industries,  chiefly  producers,  are  now  seeking 
legislation  which,  while  directed  towai-d  the  eradication 
of  a  common  evil,  is  naturally  directed  along  lines  most 
beneficial  to  specific  interests.  The  construction  indus- 
try and  particularly  engineers  and  contractors  cannot 
evade  the  responsibility  of  leadership  nnd  they  can 
secure  it  only  through  co-operation  by  their  national 
organizations. 

Delays  of  Inefficiency — Engineers,  contractors,  and 
workmen  are  all  guilty  of  delays  of  ineflkiency.  The 
term  is  here  restricted  to  the  noi-mai  or  routine  duties 


of  actual  construction — contract  practice,  technical  con- 
trol, works  management  and  fabrication. 

1.  Prevailing  contract  practice  is  responsible  for  an 
appreciable  amount  of  lost  time,  although  it  is  a  minor 
cause. 

Lack  of  uniformity,  which  compels  changes  in  equip- 
ment and  methods,  and,  under  present  conditions  of 
winter  idleness,  late-season  awards  which  continue  the 
work  into  the  cold  weather  or  compel  it  to  be  carried 
over  the  winter,  are  recognizable  causes  of  lost  time. 
At  present  a  joint  committee  of  engineering  and  con- 
tracting associations  is  investigating  the  possibility  of 
drafting  and  establishing  uniform  contracts.  With 
progress  made  in  its  primary  task,  it  is  a  logical  action 
to  make  this  committee  a  permanent  body  to  develop 
improved  contract  practice. 

2.  Lost  time  is  contributed  by  engineering  inter- 
ruptions. 

Waiting  for  plans  to  be  completed  or  to  be  changed 
wastes  time.  Another  cause  is  waiting  for  finished 
work  to  be  approved  so  that  plant  and  organization  can 
be  shifted  to  new  operations.  Delays  in  inspecting  and 
approving  materials  hold  up  progress.  Bunching  oper- 
ations, as  in  highway  construction,  so  that  more  work 
is  concentrated  in  one  locality  than  the  producers  of 
materials  and  the  railwa.v  lines  can  handle  expeditiously, 
is  still  another  cause.  Delays  in  turning  in  estimates 
and  making  payments;  delays  in  approving  contracts 
and  in  refunding  guarantee  deposits,  and  delays  in 
rendering  decisions  and  giving  instructions  are  con- 
tributing causes  of  lost  time. 

Because  none  of  these  causes  accounts  for  a  long 
delay  at  an.v  one  time  it  is  easy  to  pass  them  by  without 
counting  the  aggregate  of  lost  time  which  they  repre- 
sent. Greater  expedition  in  the  engineering  operations 
attending  construction  would  materially  cut  down  lost 
time.  In  making  this  statement  it  is  not  forgotten  that 
often  the  slowness  complained  of  is  the  result  of  the 
too  common  practice  of  not  providing  adequate  funds 
to  maintain  the  quality  and  size  of  engineering  organi- 
zation required  for  prompt  action.  Other  extenuating 
circumstances  come  to  mind  readily,  but.  in  the  end, 
reform  lies  with  the  engineering  profession. 

Hand-to-mouth  planning  of  improvements  is  a  prolific 
cause  of  lost  time.  Usually  this  is  more  a  fault  of 
administration  and  financing  than  it  is  of  engineering. 
It  is  generally  because  he  does  not  know  in  advance 
what  money  will  be  given  him  that  the  engineer  plans 
for  each  appropriation  as  it  comes  along.  The  con- 
tractor has  to  equip  and  organize  on  the  same  basis; 
work  speeds  up  as  new  appropriations  are  available 
and  slows  down  as  the  money  draws  to  an  end;  organi- 
zation is  built  up  and  torn  down.  Federal  river  and 
harbor  improvements  furnish  a  notorious  example  of 
this  manner  of  wasting  time. 

Delays  of  management  are  not  all  on  the  engineer's 
side.  The  contractor's  manager  by  poor  planning  and 
faulty  co-ordination  of  operations  contributes  heavily 
to  lost  time.  These  errors  are  not  universal;  the 
experienced  contractor  does  not  often  commit  them; 
they  are  no  more  common  a  fault  in  contracting  than  in 
any  business,  but  .so  far  as  they  prevail  they  are  a 
condition  to  be  corrected.  The  Associated  General  Con- 
tractors have  this  prolilem  to  work  out  through  theii- 
committee  on  methods. 

Labor   turnover,    soldiering,    accidents    and    insulior- 


October  5,  1922 


ENGINEERING     NEWS-RECORD 


551 


dination  interrupt  work.  Strikes  and  seasonal  employ- 
ment are  major  causes  of  lost  time.  These  are  all 
familiar  factors  of  the  great  labor  problem  which 
confronts  all  business  but  they  are  mentioned  to 
establish  their  place  in  the  list  of  causes  of  lost  time 
in  construction.  But  while  the  great  panacea  for  the 
inefficiency  of  labor  waits  on  time  to  disclose,  there  are 
ills  in  detail  which  engineers  and  contractors  can 
palliate  by   immediate  action. 

Yearly  reorganization  of  labor  forces  results  in  time 
lost  while  the  men  are  being  trained  to  their  individual 
duties  and  particularly  in  teamwork.  Seasonal  con- 
struction is  the  cause.  Turnover  seldom  less  than  30 
per  cent  a  month  keeps  a  large  percentage  of  the  force 
always  in  training.  Individual  contractors  are  success- 
fully reducing  turnover  and  their  methods  call  for  study 
and  expression.  Accidents  add  to  lost  time  not  only 
because  the  man  injured  is  out  of  service  but  because 
every  serious  accident  sends  some  men  away,  causes 
others  to  lay  off  for  a  few  hours  or  a  day,  and  slows 
down  all  operations  until  the  incident  is  forgotten. 
These  are  not  imaginary  effects.  An  entire  blasting 
gang  will  often  "quit  work  till  after  the  funeral" 
because  some  powderman  has  received  his  reward  for 
thawing  dynamite  at  a  bonfire.  Large  construction  or- 
ganizations find  accident  prevention  profitable  because 
it  reduces  lost  time.  Its  extension  calls  for  concerted 
effort  by  engineers  and  contractors. 

Retrieving  Lost  Time — So  much  study  has  been  given 
to  methods  of  retrieving  lo-st  time  that  it  seems  to 
be  forgotten  that  double  shifts,  night  work,  bonus  wage 
payments,  and  the  other  devices  of  the  "efficiency  man" 
are  not  preventives  of  lost  time.  Thoy  help  to  utili^.e 
more  efficiently  only  the  time  worked.  Methods  of 
vtilizing  the  time  worked  have  had  intensive  study 
while  Methods  of  finding  more  time  for  ivork  have  been 
ignored.  An  examination  of  any  of  the  volumes  on 
"scientific  management,"  or  "management  engineering," 
discloses  this  fact  too  cleai-ly  for  any  doubt.  All  these 
methods  of  increasing  efficiency  are  time  savers,  as  has 
been  made  clear,  but  they  do  not  put  more  day's  work 
into  the  construction  year.  This  is  the  biggest  task 
before  the  construction  industry.  It  is  a  task  which 
engineers  and  contractors  must  perform  by  organized 
action  or  stand  convicted  of  being  unfaithful  to  their 
opportunities. 

It  is  not  to  be  assumed  that  the  construction  industry 
has  done  nothing  toward  the  improvements  which  help 
reduce  lost  time.  The  efforts  have,  however,  been 
largely  individual  and  the  performances  isolated.  What 
value  they  have  is  ineffective  because  the  results  are 
not  collected  and  analyzed.  Concerted  purposeful  effort 
is  now  demanded.  It  can  be  made  now  with  more 
chance  of  success  than  ever  before  because  engineers, 
contractors  and  manufacturers  are  well  organized 
nationally  and  locally  and  possess  co-ordinating  and 
advisory  organizations  such  as  the  Associated  General 
Contractors,  the  American  Society  of  Civil  Engineers 
and  the  American  Construction  Council. 


The  second  article  of  this  series — developing  the 
problem  of  Winter  Idleness  in  detail — will  appear 
in  the  next  issue. 


Rectification  of  Rio  Grande  Through 
El  Paso  Valley  Proposed 

THE  destructive  floods  which  have  occurred  in  Texas 
and  in  other  states  during  the  past  year  have  caused 
the  citizens  of  El  Paso  to  investigate  the  flood  problem 
with  which  they  may  be  confronted  and  the  El  Paso 
Chapter  of  the  American  Association  of  Engineers  was 
called  upon  to  render  assistance  in  the  preparation  of 
a  report  to  cover  the  subject  of  river  regulation  and 
the  possible  remedies  that  might  be  applied  in  stabilizing 
and  lowering  the  river  channel  at  El  Paso  and  through 
the  lower  El  Paso  Valley. 

The  city  is  located  on  the  north  bank  of  the  Rio 
Grande  at  the  head  of  the  El  Paso  Valley,  the  lower 
portion  of  the  city  being  on  an  alluvial  plane  of  the 
valley  and  subject  to  danger  from  floods.  In  recent 
years  there  has  been  observed  a  progressive  rise  in  the 
river  bottom  and  in  the  water  table  in  and  below  the 
city.  Very  moderate  flood  stages  in  the  river  have 
inundated  certain  areas  threatening  valuable  property. 

In  1915  the  Elephant  Butte  storage  reservoir  of  the 
Rio  Grande  Project  was  completed.  This  structure, 
located  120  miles  above  El  Paso,  has  a  storage  capacity 
of  2,600,000  acre-feet.  In  addition  to  the  function  of 
providing  irrigation  supply  during  years  of  low  runoff, 
it  stores  flood  waters  which,  previous  to  its  construction, 
passed  down  through  the  valleys  and  flooded  large 
areas.  The  river  below  Elephant  Butte  Dam  and  El 
Paso,  however,  is  subject  to  inflows  from  large  arroyos 
draining  approximately  8,000  square  miles  of  territory. 

The  slope  of  the  river  below  the  dam  for  100  miles 
has  an  average  fall  of  nearly  4  ft.  to.  the  mile.  Within 
a  few  miles  of  El  Paso  this  changes  to  approximately 
3  ft.  and  below  El  Paso  the  slope  has  decreased  to 
approximately  2  ft.  During  August,  1921,  discharge 
from  local  rains  below  the  storage  reservoir  resulted 
in  a  flow  of  4,000  sec.-ft.  in  the  Rio  Grande  at  El  Paso, 
which  flooded  approximately  4,200  acres.  Precipitation 
records  have  been  kept  at  El  Paso  for  43  years,  and 
at  various  other  surrounding  points  for  a  shorter 
period.  The  greatest  precipitation  on  record  was  for 
July  9,  1881,  when  7.8  in.  of  rainfall  was  recorded  in 
24  hours  at  El  Paso.  The  average  annual  rainfall  for 
the  area  under  consideration  is  10  in.  On  Aug.  25, 
1921,  an  ordinarily  dry  arroyo  near  Hatch,  N.  M.,  80 
miles  above  El  Paso  discharged  7,000  sec.-ft. 

Investigations  were  made  of  the  results  to  be 
obtained  in  lowering  and  straightening  the  river  below 
El  Paso  by  means  of  dredging,  cutoffs,  levees  and  an 
artificial  waterway.  The  solution  of  the  problem  is 
rendered  more  difficult  by  the  fact  that  the  Rio  Grande 
from  El  Paso  south  is  an  international  stream  and  the 
apfproval  of  both  governments  must  be  obtained.  The 
remedy  proposed  by  the  report  is  a  general  rectification 
throughout  the  section  of  the  valley  between  El  Paso 
and  Fort  Quitman,  Tex.,  whereby  it  will  be  straightened, 
shortened  and  deepened.  The  resulting  increase  in 
rate  of  flow  in  the  channel  of  the  normal  amount  of 
water  would  be  sufficient  to  carry  through  that  section 
of  the  valley  without  disposition,  the  full  load  of 
sediment  delivered  from  the  upper  valleys. 

J.  L.  Campbell,  president  of  the  American  Railway 
Engineering  Association  and  chief  engineer,  El  Paso 
&  Southwestern  R.R.,  acted  as  chairman  of  the  flood 
control  committee  and  rendered  a  report  to  W.  E. 
Robertson,   president  of  the  El   Paso  Chapter,   A.A.E. 
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Air  Photos  as  Plane-Table  Sheets  Aid  Mapping 

studies  Made  Along  the  Knoxville  lo  Chaltanooga  Section  of  the  Mississippi  River — Contours  Accurately 
Sketched  in  by  Field  Party — Method  Supplies  Wealth  of  Detail 

By  Harold  C.  Fiske 

Major.  roip.«  of  Enginppis.   U.   S.  A.,   Chattanooga,  Tenn. 


I  HAVE  noted  with  interest  the  letters  published  in 
Enf/hieering  N e7vs-Reco7'(i  on  the  uses  of  aerial  pho- 
tography in  map-making.  Some  of  these  are  written 
by  men  who  have  had  an  intimate  association  with  this 
class  of  work  and  others  come  from  those  who  seem  to 
have  had  less  personal  experience  with  map-making  of 
this  kind  and  to  be  prejudiced  against  this  method, 
largely  on  theoretical  grounds.  The  experiences  of  the 
U.  S.  Engineer  Office  at  Chattanooga,  Tenn.,  along  this 
line  may  be  of  some  value. 

In  1921  a  survey  of  the  Tennessee  River  was  ordered 
with  a  view  to  studying  future  developments  in  the 
interests  of  navigation  and  possible  simultaneous  de- 
velopment of  water  power.  A  contoured  topographic 
map  of  all  the  terrain  below  an  elevation  of  60  ft.  above 
the  low-water  mark  of  this  river  was  considered  neces- 
sary. Funds  available  limited  the  studies  to  that  part 
of  the  river  between  Knoxville  and  Chattanooga.  In 
this  section  there  were  already  available  the  U.  S.  Geo- 
logical Survey  quadrangles  on  a  scale  of  1:125,000,  with 
a  contour  interval  of  100  ft.,  made  35  to  40  years  ago. 
This  scale  was  too  small,  the  contour  interval  was  too 
great  and  the  sheets  were  otherwise  too  inaccurate  for 
our  purposes.  There  also  existed  an  excellent  map  on 
a  scale  of  1  in.  to  200  ft.  of  the  river  throughout  this 
section,  but  this  showed  only  the  river  between  bank 
lines,  the  shoals,  character  of  bottom,  profile,  etc.,  and 
was  not  reliable  at  elevations  greater  than  10  or  15  ft. 
above  low  water.  It  is,  however,  very  accurate  insofar 
as  the  stream  proper  is  concerned.  Many  other  maps 
of  all  or  parts  of  this  section  exist,  but  none  wa,-* 
sufficiently  accurate  and  detailed  for  our  use.  It  was 
then  evident  that  a  new  map  would  have  to  be  made,  and 
after  careful  investigation  it  was  decided  to  make  use 
of  aerial  photography  in  this  work. 

An  airplane  with  complete  equipment  and  trained 
personnel  was  supplied  by  the  Air  Service,  U.  S.  A., 
and  about  1,000  photographs  of  the  desired  area  were 
taken,  developed  and  printed  by  that  service  by  Oct.  1, 
1921.  The  plane  flew  at  an  elevation  of  12,500  ft.  and 
the  resulting  photographs  showed  the  terrain  on  a  scale 
of  1  to  15,000.  Each  photograph  is  about  7  x  9  in.  and 
covers  an  area  of  about  4  sq.  miles.  Successive  views 
overlap  by  about  50  per  cent  and  adjacent  flights  over- 
lap by  from  5  to  50  per  cent.  It  has  already  been 
brought  out  by  your  correspondents  that  the  maximum 
errors  in  displacement  due  to  the  principles  of  the  lens 
are  to  be  found  along  the  edges  of  photographs,  and  it 
often  happens,  after  a  score  or  so  of  photographs  have 
been  formed  into  a  mosaic,  that  more  can  be  added 
only  by  the  boldest  kind  of  "fudging."  In  our  work 
this  could  not  be  permitted.  Moreover,  of  all  the  de- 
tails shown  in  these  views  some  are  of  vital  importance 
to  us,  others  are  of  comparatively  little  importance  and 
still  more  of  no  value  at  all.  It  was  accordingly  decided 
that  from  these  photographs  a  map  should  be  prepared 
on  which  due  prominence  would  be  given  to  important 
items  while  those  of  less  or  no  importance  would  be 


minimized  or  omitted  altogether.  The  following  line 
of  procedure  was  adopted  and  has  now  been  in  opera- 
tion for  some  months. 

A  survey  party  was  sent  into  the  field  with  two 
plane-tables,  the  necessary  accessories,  personnel,  etc. 
The  photographs  were  sent  to  this  party  and  used  as 
plane-table  sheets  with  instructions  to  so  choose  among 
the  available  views  that,  as  far  as  possible,  the  field 
work  would  appear  in  the  center  of  the  photograph. 
Unfortunately,  due  to  the  manner  of  taking  these  pic- 
tures, we  have  been  unable  to  follow  this  principle  as 
closely  as  we  would  like,  but  in  future  flights  we  believe 
that  there  will  be  no  trouble  in  taking  care  of  this 
point.  With  the  photographs  as  a  plane-table  sheet  in 
the  field  the  surveyor,  by  the  usual  stadia  methods, 
locates  and  determines  the  elevation  of  the  points  neces- 
sary for  contours  and  the  contours  are  then  drawn  on 
the  photograph.  All  other  details,  roads,  railroads, 
fields,  streams,  houses,  etc.,  are  already  shown  on  the 
photograph,  and  when  contouring  is  completed  at  one 
station  the  surveyor  moves  on  to  the  next. 

While  the  field  work  is  going  on  the  office  draftsman, 
working  on  a  duplicate  set  of  prints,  locates  on  the 
photograph,  successively,  two  or  more  points  along  the 
river  which  are  common  to  two  adjacent  photographs 
and  easily  distinguished.  These  photographs  may  be 
successive  ones  from  the  same  flight  or  they  may  bo 
adjacent  ones  taken  in  different  flights.  The  river 
hank  line  is  traced  from  the  first  view  on  ordinary 
tracing  cloth,  then  the  selected  points  on  the  next 
photograph  are  brought  into  position  under  the  same 
points  as  taken  from  the  first  view.  This  orients  the 
second  view  and  the  bank  lines  are  continued  on  the 
tracing,  the  process  being  repeated  with  the  third  view 
and  so  on. 

The  latest  developments  in  our  work  permit  these 
points  to  be  away  from  the  river  as  well  as  on  it,  thus 
increasing  the  number  of  checks  on  the  work  and  the 
rigidity  of  the  control.  In  this  operation  certain  dif- 
ferences are  noted  at  times  in  the  scale  of  adjacent 
photographs  but  such  discrepancies  may  readily  be 
eliminated  or  neutralized.  It  does  not  seem  worth  while 
to  attempt  to  describe  these  processes  in  detail  here. 
Suffice  it  to  say  that  we  have  a  very  accurate  check  in 
our  1  in.  to  200  ft.  ground  traverse  map.  In  one  of  the 
first  plane-table-photograph  sheets  the  bank  lines,  as 
given  by  the  ground  survey,  were  finally  used  for  a 
short  distance  instead  of  those  obtained  from  the  pho- 
tographs because  of  the  irreconcilable  differences  found 
in  the  views  concerned.  Since  then  our  technique  in 
this  operation  has  improved  materially  and  we  have  not 
had  to  use  the  ground  survey  for  several  months.  In 
fact  there  are  places  where  we  are  satisfied  that  our 
1  to  15,000  plane-table-photograph  map  is  more  accurate 
than  the  1  to  2.400  ground  traverse  map. 

Besides  the  bank  lines  of  the  Tennessee  those  of  large 
tributaries  are  traced  at  this  time  as  well  as  railroads 
and  the  main  highways.    This  office  operation  furnishes 
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a  complete  and  rigid  skeleton  to  which  the  field  pho- 
tographs with  their  contours,  houses,  fence  lines  and 
other  details  are  added  by  tracing  as  they  come  in  from 
the  field.  Some  office  adjustments  have  had  to  be  made 
occasionally  to  secure  a  perfect  fit  of  these  field  pho- 
tographs, but  the  number  of  such  adjustments  has 
steadily   diminished   as  the  technique  of  the  field  and 


FIG.  1— AREA  MAPPED  FROM  GROUND  SURVEY 

ofliice  force  has  improved.  I  should  say  that  this  num- 
ber of  office  adjustments  has  never  been  equal  to  that 
commonly  experienced  in  the  plotting  of  the  field  notes 
of  the  standard  transit-stadia  survey. 

P.  J.  Barry  (see  Engineering  News-Record,  May  4, 
p.  746)  apparently  wants  to  see  a  comparison  between 
a  map  from  a  first-class  ground  survey  and  one  of  the 
same  area  from  aerial  photographs.  Our  present  sur- 
vey is  being  made  because  no  such  maps  exist  for  the 
area  we  are  covering,  except  the  bank  line  surveys  above 
referred  to,  which  are  incomplete  for  our  purpose.  At 
one  point,  however,  we  overlap  for  about  200  acres  a 
contour  map  from  a  ground  survey  made  by  a  well 
known  engineering  company  of  unassailable  reputation. 
The  area  covered  in  this  section  is  too  small  to  carry 
great  weight  as  proof  of  the  superiority  of  either 
method  over  the  other,  and  from  the  engineering  com- 
pany's point  of  view,  probably,  these  200  acres  were  not 
of  much  importance  and  consequently  were  perhaps 
more  hastily  done  than  usual. 

Fig.  1  is  this  area  mapped  by  a  standard  ground 
survey,  and  Fig.  2  is  the  same  area  as  determined  by 
our  plane-table-photographic  method.  Comparing  con- 
tours, those  on  Fig.  1  are  the  standard  generalized 
contours  with  which  engineei's  have  long  been  familiar, 
while  those  on  Fig.  2  have  an  individuality  which,  to 
my  mind,  is  in  itself  proof  of  their  superiority.  A 
comparison  of  these  two  maps  with  the  ground  will 
show  Fig.  2  to  be  the  more  accurate.  From  Fig.  1  it 
will  be  noted  that  the  engineering  company  omitted  the 
railroad,  the  railroad  bridge  and  the  railroad  yards  and 
probably  guessed  at  the  width  of  the  river,  probably 
because  these  items  did  not  enter  into  any  of  the  prob- 
lems with  which  they  were  concerned.     In  Fig.  2  the 


river  was  of  course  essential,  but  the  railroad,  bridge, 
etc.,  were  added  because  of  their  general  interest  and 
potential  value,  and  because  these  were  already  shown 
on  the  photographs  as  accurately  as  they  could  possibly 
have  been  sketched  to  this  scale  in  the  field.  The  only 
added  time  or  expense  involved  was  that  required  of 
the  ofl!ice  draftsman  to  trace  them  neatly,  only  a  few 
minutes  work  and  no  appreciable  added  expense. 

Finally,  contours  can  be  traced  more  quickly  and  ac- 
curately on  the  aerial  photograph  than  on  the  customary 
plane-table  sheet.  In  the  latter  case  the  topographer 
has  nothing  to  guide  him  but  the  dots  with  their 
elevations  which  he  has  located  on  this  otherwise  empty 
sheet  and  the  appearance  of  the  terrain  as  he  looks  at 
it,  more  or  less  foreshortened,  from  his  station  on  the 
ground.  I  doubt  if  this  foreshortening  has  ever  been 
given  enough  serious  consideration,  for  we  are  con- 
stantly running  into  evidence  in  the  aerial  photograpTi 
that  the  ground  topographer  on  other  maps  made  too 
great  or  too  little  allowance  for  this  source  of  error. 
The  topographer  with  the  aerial  photograph  has  the 
points  which  he  has  established  on  the  photographs  and 
•can  also  observe  the  terrain  as  freely  as  can  any  other 
ground  surveyor.  In  addition,  his  photograph  shows 
him  a  wealth  of  easily  identifiable  detail  such  as  roads, 
fences,  brooks,  di'y  runs,  trees,  bushes,  bare  spots  on 
the  ground,  etc.,  which  are  important  guides  in  locating 
definitely  the  position  of  his  contours.  The  result  is 
that  on  the  aerial  photograph  he  can  sketch  them  in 
with  greater  certainty  and  greater  rapidity  than  he  can 
on  the  standard  plane-table  sheet.  This  is  not  a  theory; 
it  is  the  report  of  the  field  topographers  after  months 
of  experience  with  the  aerial  photographs. 

As  an  over-all  check  the  1  to  2,400  traverse  bank  line 
survey  was  reduced  to  a  scale  of  1  to   15,000  and  a 


FIG. 


—SAME    AREA   AS    SHOWN    IN    FIG.    1    DETERMINED 
BY  PLANE-TABLE-PHOTOGRAPHIC  METHOD 


16-mile  section  of  the  river  mapped  by  this  method 
was  compared  with  the  same  section  mapped  by  our 
present  method  where  no  horizontal  control  was  used 
other  than  that  obtained  from  the  aerial  photographs. 
The  check  showed  absolute  agreement  in  over-all  dimen- 
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sion  as  close  as  these  dimensions  can  be  scaled  from 
these  sheets.  This  section  of  our  present  map  covers 
about  33  sq.  miles.  Streams,  roads,  railroads,  fence 
lines,  houses,  etc.,  are  shown  in  practically  complete 
detail  throughout  this  area,  also  contours  up  to  about 
60  ft.  above  extreme  low  water.  In  this  way  contours 
are  given  for  about  20  per  cent  of  the  area  covered  by 
this  section.  [A  print  of  the  map  referred  to  was 
submitted  by  Major  Fiske  with  his  article  and  bears 
out  the  claims  made  for  it.  As  it  could  not  have  been 
reduced  to  a  width  of  only  7  in.  to  be  shown  on  a  page 
of  this  size  without  losing  practically  all  detail  a  cut 
of  the  map  has  been  omitted. — EDITOR.] 

The  total  cost  of  this  sheet  covering  33  sq.  miles  was 
about  $1,500.  The  field  work  occupied  38  calendar  days, 
or  32  working  days.  The  preparation  of  the  skeleton 
control  took  one  man  60  hours;  the  tracing  of  detail 
from  the  field  photographs  took  one  man  24  days.  The 
field  work  was  done  by  a  party  of  12  men,  including  two 
plane  table  parties,  cook,  launch  runner,  etc.,  who  lived 
on  a  quarter  boat  on  the  Tennessee  River. 

The  purpose  of  our  present  mapping  operations  is  to 
produce  a  map  which  will  give  all  data  needed  for  a 
thorough  study  and  definite  conclusions  relative  to 
future  developments  physically  possible  along  the  Ten- 
nessee River  for  navigation  or  for  water  power  or  for 
a  combination  of  both.  Should  this  work  proceed  to  a 
point  requiring  full  detailed  information  relative  to  dam 
sites  or  exact  areas  involved  in  damage  claims,  etc.,  we 
suppose  that  more  work  will  have  to  be  done  on  the 
ground.  We  do  not  yet  know  what  is  the  limit  to  which 
our  present  method  may  be  carried  with  profit,  where 
minute  detail  is  essential.  We  can  undoubtedly  go  fur- 
ther in  this  direction  than  we  have  so  far  attempted, 
but  this  is  a  distinctly  different  problem  and  forms  a 
bridge  which  we  will  try  to  cross  only  when  we  come 
to  it. 

So  far  I  believe  that  our  work  meets  every  demand 
that  can  properly  be  made  of  maps  of  this  scale;  that 
as  far  as  instrumental  errors  are  concerned  it  is  for 
all  practical  purposes  as  usable  as  that  done  by  ground 
survey  inethods  alone;  and  that  where  errors  due 
to  the  human  equation  are  concerned  our  plane-table- 
photograph  maps  are  distinctly  superior  to  ground- 
survey  maps. 


Early  Morning  Evaporation  Greatest 

The  establishment  of  the  fundamental  basis  of  the 
law  of  evaporation  from  a  free  water  surface  is  the 
ultimate  aim  of  an  elaborate  set  of  experiments  under- 
taken at  Fort  Collins,  Colo.  These  experiments  are 
being  conducted  in  still  air  at  the  hydraulic  laboratory 
under  co-operative  agreement  between  the  Colorado 
Experiment  Station  and  the  Irrigation  Division  of  the 
Bureau  of  Public  Roads,  U.  S.  Department  of  Agricul- 
ture By  means  of  delicate  instruments  it  has  been 
possible  to  follow  the  variations  in  evaporation  occur- 
ring from  small  changes  in  temperature  and  humidity. 
Evaporation  losses  at  5-min.  intervals  are  measurable. 
One  of  the  unexpected  feaures  which  this  close  fol- 
lowing at  short  intervals  permits,  is  that  under  still  air 
conditions  maximum  losses  occur  during  the  early 
morning  hours,  a  phenomenon  contrary  to  what  is  gen- 
erally expected  to  occur.  Since  this  work  is  not  yet 
completed,  details  of  the  results  of  the  experiments 
are  not  yet  available. 


Dr.  William  Dunbar;    An  Appreciation 
By  George  W.  Fuller 

Consulting  Engineer,  New  York  City 

THE  untimely  death  a  few  months  ago  of  Prof.  Dr. 
William  Dunbar,  Director  of  the  Hamburg  State 
Hygienic  Institute,  Germany,  removed  one  of  the  ablest 
investigators  in  the  field  of  biochemistry  as  applied  to 
sanitary  engineering.  His  book,  published  some  fifteen 
years  ago,  on  "Principles  of  Sewage  Treatment,"  re- 
mains one  of  the  principal  books  of  reference  for  those 
who  have  occasion  to  inquire  closely  into  the  develop- 
ment of  the  art  and  science  of  sewage  treatment. 

"Dr.  Dunbar  was  an  American,  the  son  of  a  banker  of 
St.  Paul,  Minn.  With  his  family  he  lived  as  a  young- 
ster in  Germany,  where  he  studied  medicine  and  re- 
ceived his  degree  about  thirty  years  ago  at  the 
University  of  Giessen.  He  was  attached  there  in  the 
bacteriological  laboratory  to  the  staff  of  the  professor 
of  hygiene,  Dr.  Gaffky.  The  latter  was  a  member  of 
the  Imperial  Board  of  Health  of  Germany  and  when 
the  severe  epidemic  of  cholera  broke  out  in  Hamburg,  in 
1892,  he  took  young  Dunbar  with  him  to  carry  on 
laboratory  searches  for  pathogenic  bacteria  in  the  River 
Elbe  and  to  study  methods  of  disinfection.  Dunbar 
became  an  important  factor  in  making  these  and  numer- 
ous other  investigations  at  Hamburg  and  for  nearly 
thirty  years  was  the  diligent,  painstaking  and  resource- 
ful director  of  one  of  the  foremost  laboratories  in  the 
field  of  public  hygiene. 

To  many  engineers  the  writings  of  Dunbar  were 
inspiring.  Besides  the  book  already  mentioned,  his 
various  contributions  in  the  GesHndheit-Ingenieure  were 
carefully  read  in  this  country  and  abroad.  While  not 
attached  directly  to  any  large  engineering  undertakings 
he  was  a  technical  advisor  on  a  number  of  important 
sewage-works  in  Germany.  Particular  mention  should 
be  made  of  his  searches  at  Hamburg  on  the  deep-well 
water  supply  and  of  means  of  freeing  it  of  excess  iron. 

The  official  position  of  Dr.  Dunbar  and  his  numerous 
visits  to  England  brought  to  him  an  unusually  accurate 
knowledge  of  the  history  of  legislation  designed  to 
lemedy  the  pollution  of  streams.  On  some  of  the  large 
British  sewage  disposal  undertakings  he  was  a  witness 
before  parliamentary  committees  and  he  was  one  of  the 
principal  experts  retained  by  Dr.  John  G.  Watson,  chief 
engineer  of  the  Birmingham  Sewerage  District,  in  con- 
nection with  litigation  associated  with  the  local  works. 

In  the  field  of  preventive  medicine  his  contributions 
were  numerous  and  important,  particularly  with  respect 
to  bubonic  plague  and  hay  fever. 

Dr.  Dunbar  will  be  missed  by  a  large  number  of 
Americans,  particularly  sanitary  engineers,  who  far 
many  years  during  their  visits  abroad  found  him  a 
most  helpful  guide  in  getting  acquainted  with  activities 
in  the  field  of  sanitation  in  Europe.  Professor  Dunbar 
was  well  acquainted  with  developments  in  America,  al- 
though his  visits  here  were  infrequent,  the  later  ones 
having  been  in  1904  and  1908. 

Many  American  engineers  will  always  remember  with 
deep  appreciation  the  many  kindnesses  extended  to  them 
by  Dr.  Dunbar  and  will  regret  his  untimely  death. 

[Dr.  Dunbar's  "Principles  of  Sewage  Treatment,"  as 
translated  from  the  German  by  H.  T.  Calvert,  was 
reviewed  in  EiHiineering  News,  April  15,  1909.  pp.  41-3 
of  the  Engineering  Literature  Section. — Editor.] 
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Wharfhouse  at  New  Orleans  Army  Base  Destroyed  by  Fire 

steel  Frame  Warehouse  and  Pile  and  Timber  Quay  Total  Loss  —  Concrete  Warehouses  Not  Harmed  — 
Insufficient  Fire  Protection  and  Inaccessibility  to  Fire  Apparatus  Blamed 


By  Arthur  M.  Shaw 

Consulting  Engineer,  New  Orleans,  La. 


ON  the  night  of  Sept.  15,  1922,  fire  destroyed  the 
wharf  and  wharfhouse  which  were  built  by  the 
government  during  the  war,  as  an  adjunct  to  the  Army 
Supply  Depot  at  New  Orleans.  The  site  of  these  facil- 
ities is  at  Poland  St.,  along  and  adjacent  to  the  river 
front,  about  two  and  a  half  miles  below  the  business 
center  of  the  city.  The  wharf,  or  rather  quay,  was 
2,000  ft.  in  length  by  170  ft.  wide.  The  wharfhouse 
was  of  the  same  length  by  140  ft.  wide,  with  platforms 
on  either  side  for  handling  freight,  one  of  10  ft.  in 
width  on  the  land  (and  track)  side  and  one  of  20  ft. 
on  the  river  side.  The  building  was  of  two  stories, 
the  first  story  being  20  ft.  and  the  second,  17  ft.  high. 
The  entire  development  was  described  in  Engineering 
Neivs-Record,  Apr.  24,  1919,  p.  823. 

As  the  wharf  was  constructed  entirely  on  the  river 
side  of  the  levee,  it  was  necessary  to  carry  it  on  pile 
supports.  The  three  "Belt  Line"  tracks  at  the  rear  were 
also  constructed  on  pile  trestles.  The  crown  of  the 
river  levee  was  approximately  75  ft.  to  the  rear  of 
these  tracks. 

The  framework  of  the  wharfhouse  was  of  steel 
columns  and  beams,  the  columns  being  supported  by 
reinforced-concrete  footings  as  indicated  in  the  draw- 
ings. The  columns  were  spaced  on  20  ft.  centers  in 
each  direction.  Cross  fire  walls  were  constructed  at 
200  ft.  intervals.  These  were  also  of  reinforced  con- 
crete and  rested  on  pile  supports  as  shown  by  the 
drawings.  The  walls  ended  in  a  "T"  head  at  each  end, 
these  heads  being  15  ft.  in  width  and  forming  a  section 
of  the  outer  wall,  flush  with  the  galvanized  iron  cover- 
ing. It  is  probable  that  the  height  of  cutoff  of  pile 
supports  of  fire  walls  was  controlled  by  the  stage  of 
the  river  at  the  time  that  this  work  was  done,  and 
that  their  bottoms  were  above  the  river  stage  at  the 
time  of  the  fire. 


Plan  of  Base-Col.  Foatings 
DETAILS  OF  FOOTING  AND  FIRE  WALL  CONSTRUCTION 

Left  section  taken  right  angles  to  river.  Steel  columns 
rest  in  wall ;  base  of  rolumns  3  ft.  above  floor  level.  At 
columns  wall  increased  to  21  in.  thick  to  encase  columns 
spaced  20  ft.  c.  to  c.  each  way.  Intermediate  columns  not 
in  fire  wall  not  encased  or  protected — Right;  details  of 
base  of  fire  wall  and  concrete  column  footings. 

Ploors  were  of  creosoted  v.'cod  blocks  with  sand 
cushion  on  a  sub-floor  of  3  in.  square-edge  rough  planks. 
The  type  of  floor  construction  is  .«hown  in  the  drawings 


and  in  one  of  the  views.     All  piles  and  timbers  were 
creosoted. 

Both  stories  of  the  building  were  equipped  with  auto- 
matic sprinkler  systems,  supplied  by  a  12-in.  main  run- 
ning under  the  lower  floor  and  fed  at  three  points  by 
two  12-in.  and  one  10-in.  connections.  These  lines 
were  supported  by  means  of  :]-in.  round  steel  stir- 
rups which  were  hung  from  floor  timbers  by  lag  screws 


NEW  ORLEANS  WHARFHOUSE  UNDER  CONSTRUCTION 

threaded  through  the  single  eye  which  was  bent  into 
each  end  of  the  stirrup  rod. 

Course  of  Fire — The  fire  was  discovered  at  about 
8:15  p.m.  in  a  car  of  burlap  which  was  on  the  track 
nearest  to  the  wharf  and  about  500  ft.  below  the  up- 
stream end  of  the  building.  Government  and  dock  em- 
ployes attempted  to  put  out  the  fire  (after  sounding 
an  alarm)  by  the  use  of  emergency  fire  hose  provided 
for  the  purpose  but  were  soon  driven  back  by  the 
intensity  of  the  heat.  This  hose  was  in  use  only  a 
short  time,  perhaps  fifteen  or  twenty  minutes,  when 
the  water  pressure  dropped,  rendering  the  hose  inef- 
fective. At  the  time  of  the  fire,  a  heavy  offshore  wind 
was  blowing  and  a  number  of  witnesses  mentioned  the 
fact  that  the  blaze  from  the  burning  cars  of  burlap 
appeared  to  be  drawn  under  the  floor  of  the  wharf 
(which  was  at  car  floor  level)  as  through  a  chimney. 
Investigations  have  been  conducted  by  various  official 
bodies  but  while  no  decisions  have  been  made  public, 
the  fact  appears  to  have  been  established  that  the  fire 
originated  in  the  car  of  burlap  first  discovered  and 
was  then  driven  by  the  strong  wind  to  the  substructure 
of  the  wharf.  An  e.xaminalion  nf  water  main  hangers 
at  points  where  the  timbers  to  which  they  were  attached 
were  only  slightly  scorched  or  charred,  showed  that  the 
,5  X  3-in.  lag  screws  lost  their  grip  soon  after  they  became 
heated,  permitting  the  dropping  and  rupture  of  the 
mains.  This  doubtless  accounts  for  the  sudden  drop 
in  water  pressure  already  noted,  as  well  as  the  failure 
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of  sprinkler  systems  to  operate  during  the  later  stages 
of  the  fire. 

Two  vessels  were  tied  to  the  wharf  at  the  time  that 
the  fire  broke  out,  one  of  these  being  without  steam. 
This  vessel  suffered  considerable  damage  before  it  was 
towed  out  into  the  stream  A  panic  arose  among  the 
crew,  seven  members  jumping  into  the  river,  apparently 


looking;  TUWAUI)  XEW  UULIOAX-S  AUMV  iJASK  AFTKU    Tllli  1  UU-:  OF  SEPT.  15,  1922 

Detroyed  wharf  and  wharthouse  at  left  behind   ship,   then  connecting  bridges  and  at 

right  the  conerete  warehouses  which  were    not   harmed  by  the  fire. 

with  the  idea  that  the  vessel  was  doomed.  Three  were 
drowned,  these  being  the  only  fatalities  in  connection 
with  the  fire. 

Practically  the  entire  fire  fighting  equipment  and 
organization  of  the  city  was  called  out  and  was  engaged 
in  fighting  the  fire  from  the  land  side  while  the  Dock 
Board  fire  tug,  supplemented  by  a  number  of  privately 
owned  tugs,  pumped  water  on  the  fire  from  the  river 
side.  It  was  practically  impossible  to  reach  the  timber 
substructure  with  streams  from  either  side,  the  burn- 
ing of  which  was  assisted  by  the  strong  cross  draft 
already  mentioned. 

The  entire  wharf  and  building  were  destroyed,  result- 
ing in  a  loss  of  the  government  owned  wharf  and  house, 
together  with  a  small  amount  of  stores  awaiting  ship- 
ment, of  about  $3,600,000  and  commercial  property  on 
the  wharf  and  in  cars  estimated  at  from  one  to  three 
millions.  Twenty-eight  cars  were  also  destroyed.  The 
burned  commodities  consisted  principally  of  burlap,  cot- 
ton bagging  and  news  print  paper  The  wharf  had 
been  leased  by  the  government  to  the  Board  of  Port 
Commissioners  for  use  as  a  commercial  port  facility. 

Spreading  of  the  fire  to  other  structures   was   pre- 
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CONCRETE  COLUMN  FOOTING  AFTER  THE  FIRE 
Six  of  the  original  ten  piles  still  support  the  footing.     Note 
foundation  bolls  projecting. 


vented  with  the  exception  that  in  a  number  of  instances, 
small  fires  were  started  across  the  river  in  Algiers  by 
balls  of  burning  burlap  which  were  carried  there  by 
the  heavy  wind.  These  were  extinguished  without 
damage  to  property.  The  nearest  exposure  was  the 
state  owned  Desire  St.  wharf  which  is  used  by  the 
Cuyamel  Fruit  Co.  as  a  banana  wharf.  This  was  sep- 
arated from  the  burned 
structure  by  an  open  basin 
180  ft.  in  width.  The  main 
Army  Supply  Depot  build- 
ings of  concrete  were  320  ft. 
to  the  rear  of  the  wharf 
with  no  connection  other 
than  three  all  metal  conveyor 
bridges.  These  bridges  were 
wrecked  at  the  wharf  end 
when  the  building  collapsed. 
There  were  no  exposures  at 
the  dowTistream  end  of  the 
wharf  as  this  adjoined  the 
reservation  of  the  Inner 
Harbor  Canal  which  is  to  be  cut  in  to  the  river  at  this 
point  within  the  next  few  months. 

Conditions  After  Fire  —  An  examination  of  the 
burned  area,  from  both  land  and  river  sides  shows: 

None  of  the  fire  walls  remains  standing  above  the 
level  of  column  bases  with  the  exception  of  a  few  of 
the  "T"  heads  described. 

Some  of  the  fire  wall  bases  have  dropped  from  failure 
of  pile  supports.  It  is  not  certain  whether  this  occurred 
before  or  after  the  failure  of  the  upper  portions  as 
noted  below. 

The  lower  portions  of  some  of  the  fire  walls  are  still 
intact,  it  being  apparent  that  the  upper  portion  was 
pulled  over  by  the  falling  of  the  steel  superstructure 
of  which  the  columns  encased  in  the  walls  formed  a  part. 
Similar  conditions  were  noted  with  regard  to  the 
intermediate  column  supports,  many  of  these  still  being 
supported  by  charred  piles  and  carrying  the  steel 
columns  which  have  bent  over  at  a  sharp  angle  just 
above  the  foundation  bolts. 

While  both  the  fire  walls  and  the  concrete  col'imn 
footings  show  evidence  of  severe  spalling  (some  of  the 
reinforcing  rods  being  exposed)  it  was  not  apparent 
that  failure  of  any  of  the  concrete  was  due  to  this 
cause. 

Some  fusing  of  steel  membei-s  was  noted  though  this 
was  not  general,  the  most  of  the  members  being  of 
original  section  but  badly  bent  and  twisted. 

The  creosoted  timbers  and  piling,  which  had  weath- 
ered for  nearly  four  years  since  treatment,  appeared 
to  have  offered  considerable  resistance  to  ignition  and 
to  burning  after  ignition,  excepting  where  exposed 
diructly  to  strong  draft.  Practically  all  thin  members, 
such  as  sway  braces,  were  fully  l)urnpd.  Many  instances 
were  noted  of  timbers  which  were  subjected  to  extreme 
heat  (but  not  to  direct  and  continuous  draft)  which 
were  scorched  and  charred  but  the  section  and  strength 
of  which  were  not  seriously  impaired. 

Failure  to  Control  Fire — The  apparent  causes  of  the 
failure  to  control  the  fire  are  as  follows: 

No  automatic  sprinkler  system  for  the  most  inflam- 
mable portions  of  the  structure,  the  timber  and  pile 
substructure. 

Design  of  timber  substructure  favorable  for  rapid 
ignition. 


October  5,   1922 


ENGINEERING     NE^^'S-RECORD 


557 


Access  to  a  tire  in  the  suiistiuclure  made  difficulty 
by  the  levte,  railway  trestles  and  strings  of  cars. 

Insufficient  floatiuK  fire  fighting  equipment. 

Ineffectiveness  of  cross  fire  walls  due  to  their  not 
extending  down  to  low  water  and  to  their  apparent  early 
failure  structurally. 

Reduction  in  available  water  pressure  from  dropping 
and  bursting  of  mains  which  were  carried  by  hangers 
of  improper  design,  from  wooden  floor  timbers. 

Delay  of  many  of  the  fire  engines  in  reaching  the  fire. 
This  was  due  principally  to  an  insufficient  number  of 
well  paved  streets.     There  is  only  one  street,  leading 
from  the  business  center  of  the  city  to  the  lower  sec- 
tion, which  is  suitable  for  ordinary  fast  traffic.     This  _ 
street    (Burgundy)    is  only  30  ft.   wide  between   curb  ■ 
lines  while  at  intersections,  this  is  narrowed  to  about* 
26  ft.  by  gutters  covered  by  iron  plates.    It  soon  became  ' 
congested  by  fire  apparatus,  ambulances  and  automo- 
biles carrying  sightseers. 

It  is  possible  that  "harbor  oil"  was  also  a  contribut- 
ing factor  as  difficulty  has  been  experienced  in  this 
harbor,  as  well  as  in  most  others,  in  enforcing  regula- 
tions relative  to  throwing  waste  oil  out  of  vessels  as 
they  lie  in  port.  Rings  of  heavy  oil,  frequently  with 
imbedded  rice  hulls,  were  observed  on  piles  in  the  im- 
mediate vicinity  of  the  fire. 

It  is  probable  that  the  most  important  factor  in  the 
rapid  spread  of  the  fire  was  the  strong  and  unobstructed 
draft  under  the  structure  which  carried  the  fire  to  points 
which  could  not  be  reached  effectively  by  ordinary 
equipment. 

Lessons  from  Fire — While  substantial  loss  might 
have  resulted,  even  if  all  practicable  precautions  had 
been  taken,   it  would  appear  that  the  fire  could  have 


Prompt  service  of  switch  engines  to  move  exposed 
cars. 

Suitable  regulations  to  provide  frequent  openings  in 
strings  of  standing  cars,  to  permit  easy  access  to  the 
wharf. 

More  fire  plugs  adjacent  to  such  structures,  to  permit 
the  prompt  service  of  a  large  number  of  engines. 

Drastic  control  of  the  "harbor  oil"  menace. 

Better  design  of  timber  substructure.  Timber  wharf 
construction,  at  least  in  this  section,  appears  to  have 
evolved  from  the  I'ailroad  pile  trestle.     It  is  suggested 


HEAD  OF  A  CROSS  FIRE-WALL.  AFTER  THE  FIRE 

been  held  within  reasonable  limits  if  the  following  had 
been  provided : 

A  system  of  water  mains  placed  so  as  to  be  as  nearly 
as  practicable,  independent  of  inflammable  or  weak  por- 
tions of  the  structure. 

Fire  walls  carried  down  to  low  water  and  of  such 
design  that  they  would  stand  even  after  destruction  of 
framework. 

One  or  more  longitudinal  curtain  walls,  extending 
down  to  low  water,  to  cut  off  cross  draft. 


FLOATING  OIL  JUST  THROWN  OVERBOARD  FROM  BOAT 

There  is  a  possibility  that  this  oil  exaggerated  the  fire  menace 
at  the  New  Orleans  terminal. 


that  a  design  be  developed  more  nearly  along  the  lines 
of  "slow  burning  mill  construction,"  eliminating  the 
thin  members  commonly  employed  for  sway  and  sash 
bracing  and  giving  special  attention  to  design  of  joint 
details. 

In  addition  to  the  foregoing,  is  the  obvious  necessity 
for  more  well  paved  streets  and  better  police  control  of 
unnecessary  traffic  in  the  vicinity  of  the  fire  which 
might  interfere  with  prompt  and  rapid  movement  of 
fire  apparatus. 


High  Pressures  in  Riveting  Injurious 

Tests  of  the  effect  of  riveting  made  by  Prof.  R.  Bau- 
mann,  briefly  abstracted  in  Zeitschrift  des  Vereines 
deutscher  Ingenieure  of  May  20,  indicate  that  both  the 
thermal  stresses  and  the  stresses  caused  by  high  rivet- 
ing pressures  have  a  tendency  to  open  up  cracks  in  the 
plates  connected.  To  obtain  an  estimate  of  the  thermal 
stresses,  comparative  tests  were  made  with  hot-driven 
iron  rivets  and  with  cold-driven  lead  rivets,  which 
showed  that  the  temperature  stresses  exceed  the  others. 
Among  the  conclusions  from  the  tests  are  the  follow- 
ing: A  high  riveting  pressure  is  likely  to  produce 
stresses  in  the  plate  exceeding  the  yield  point;  the 
plate  reaches  temperatures  exceeding  500  deg.  C.  during 
riveting,  and  large  tempei-ature  stresses  result-  from 
this  heating;  the  most  unfavorable  stress  conditions 
occur  at  the  faying  surfaces,  between  plates  in  con- 
tact, directly  adjacent  to  the  rivet  hole;  the  stresses 
are  largest  in  the  case  of  rivets  close  to  the  edge  of 
the  plate;  pressures  of  90,000  to  115,000  lb.  per  square 
inch  of  rivet  shaft  are  sufficient  for  producing  tight 
rivets  and  minimize  the  distortional  stresses  caused  by 
the  pressure. 
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Concrete  Road  Tests  Completed 
at  Pittsburg,  Cal. 

New  Road  to  Be  Built  Consisting  of  Ten  90-Ft. 

Sections  of  Different  Types  Including  As- 

phaltic  and  Cement  Concrete 

TESTS  of  concrete  pavement  that  have  been  under 
way  during  the  past  year  at  Pittsburg,  Cal.,  latterly 
under  the^  joint  supervision  of  the  U.  S.  Bureau  of 
Public  Roads  and  the  California  State  Highway  Com- 
mission, have  been  completed,  so  far  as  the  scope  and 
extent  of  the  tests  originally  planned  is  concerned. 
Reports  on  the  purpose  and  progress  of  these  tests 
appeared  in  Engineering  Nexcs-Record,  Dec.  29,  1921, 
p.  1049  and  June  29,  1922,  p.  1066.  Supplementing  the 
data  previously  published,  final  figures  for  total  traffic 
over  the  Pittsburg  pavement  from  Nov.  9,  1921,  when 
the  tests  started,  to  Aug.  21,  1922,  the  last  day  of  traffic 
tests,  are  as  follows: 


In  the  light  of  Wyoming  experiments  with  concrete 
pavement  in  precast  sections,  it  is  proposed  to  lay  one 
or  more  of  the  90-ft.  sections  on  the  new  test  road  with 
construction  of  this  tj^je. 

In  view  of  the  special  conditions  of  practically 
impervious  subgrade  secured  by  the  methods  of  com- 
pacting the  fill  under  the  first  road,  it  has  been  sug- 
gested that  that  subgrade  be  removed  and  replaced 
with  material  deposited  as  in  ordinary  highway  fills. 
Management  of  the  new  series  of  tests  is  expected  to 
be  in  the  hands  of  the  U.  S.  Bureau  of  Public  Roads 
and  the  California  State  Highway  Commission,  the 
same  as  heretofore. 

A.  T.  Goldbeck,  chief,  division  of  tests,  Bureau  of 
Public  Roads,  and  chairman  of  the  committee  on  struc- 
tural design  of  roads  of  the  National  Highway  Research 
Council,  has  called  a  meeting  of  that  committee  at 
Washington,  D.  C.  early  in  October,  at  which  time  it  is 
planned  to  work  out  some  joint  program  carrying  on 
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With the  conclusion  of  the  first  tests  comes  definite 
announcement  of  a  new  series  of  tests  to  be  begun  at 
the  same  site  as  soon  as  new  pavements  can  be  laid. 
The  new  series  will  have  the  advantage  of  experience 
gained  in  the  work  just  completed  and  will  comprise 
a  scope  and  degree  of  refinement  not  possible  in  the 
earlier  series.  There  will  be  ten  90-ft.  sections  of 
different  construction  on  tangents  and  transverse  tun- 
nels are  to  be  put  under  each  of  these.  There  will  also 
be  at  least  two  longitudinal  tunnels  on  the  edges  of  the 
slabs,  a  tunnel  under  joints,  and  a  "room,"  or  combina- 
tion of  longitudinal  and  transverse  tunnels  for  special 
tests. 

The  length  of  the  new  test  road  on  tangents  will  be 
the  same  as  on  the  first  road.  The  four  118-ft.  sections 
on  the  curved  ends  of  the  old  road  were  not  broken 
down  and  it  is  proposed  to  use  these  in  the  new  tests, 
supplementing  them  by  the  addition  of  old  macadam 
pavement  of  equal  width  outside  the  old  curves.  Oil 
macadam  of  the  eastern  type  will  be  used  on  one  end 
and  of  the  western  type  on  the  other.  This  will  pro- 
vide alternate  routes  on  curves  so  that  repairs  to  either 
may  be  made  without  interrupting  trafl!ic  and  also  so 
that  comparative  maintenance  costs  may  be  observed. 
It  is  also  proposed  to  lay  two  sections  of  asphaltic  con- 
crete pavement  on  the  tangents  for  a  direct  comparison 
with  Portland  cement  concrete. 


the  tests  at  several  test  roads  now  under  way  so  as  to 
avoid  duplication  and  co-ordinate  the  experiments  as  far 
as  possible.  Lloyd  Aldrich,  engineer  in  charge  of  the 
Pittsburg  test,  is  a  member  of  this  committee  and  is 
expected  to  attend  the  Washington  meeting. 


Marl  Treated  Mine  Water 

Acid  mine  water  containing  17,800  p. p.m.  of  solids, 
of  which  840  were  in  suspension,  passed  through  a 
natural  calcium  clay  or  marl  at  a  mine  of  the  Triangle 
Clay  Co.,  Ulrichsville,  Ohio,  had  in  the  effluent  only 
2,520  p.p.m.  of  solids,  of  which  60  were  in  suspension. 
The  solids  in  the  water  were  largely  sulphates  of  iron, 
calcium  and  magnesium,  the  iron  sulphate  giving  a 
strong  acid  reaction  which,  expressed  in  terms  of  sul- 
phuric acid,  amounted  to  446  p.p.m.  Although  the  other 
solids  in  the  treated  water  similarly  expressed  in  terms 
of  acid  amounted  to  87  p.p.m.  they  were  largely  non- 
acid-forming  calcium  and  magnesium  sulphates.  The 
passage  of  the  water  was  through  several  layers  of  the 
marl  in  a  baffled  tank,  the  last  compartment  of  which 
was  filled  with  cinders  to  filter  out  the  suspended  mat- 
ter and  results  of  the  chemical  precipitation.  The 
system  was  developed  by  the  stream  pollution  depart- 
ment of  the  Ohio  Fish  and  Game  Division. — CoaJ  Age, 
Aug.  10,  p.  201. 
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Engineering  Construction  Work 
Under  Foreign  Laws 

U.  S.  Bureau  of  Foreign  and  Domestic  Commerce 

Would  Help  Guard  American  Contractors 

Against  Pitfalls  Abroad 

By  a.  J.  Wolfe 
Chief,  Division  of  Commercial  Laws 

Abstract  of  article  in  U.  S.  Commerce  Reports 

STATISTICS  of  exports  from  the  United  States  to  foreign 
countries  fail  to  reveal  the  full  indebtedness  of  Amer- 
ican trade  to  American  engineers  and  contractors.  In 
Mexico  and  in  South  Africa,  in  Siam  and  in  the  Altai  region, 
in  Australia  and  in  Peru,  in  Brazil  and  in  China,  the  Amer- 
ican mining  engineer,  railway  builder,  dredging  contractor, 
the  builder  of  bridges  have  left  an  indelible  impress,  but 
American  engineering  achievement  in  foreign  countries  is 
hidden  to  the  eye  that  in  statistics  sees  mere  data.  It  is 
there  neverthless. 

In  the  early  days  the  American  engineer  went  abroad  in 
the  fashion  of  the  pioneer.  He  had  training,  the  American 
genius  for  solving  problems,  and  the  knack  of  overcoming 
obstacles  both  natural  and  artificial  with  the  minimum  of 
friction,  physical  or  social.  A  landslide  or  a  rising,  a  flood 
or  a  bold  local  chicane — it  was  all  in  a  day's  work.  The 
engineer  had  to  meet  situations  as  they  arose;  consequently 
ho  amassed  invaluable  experience  in  coping  with  all  sorts  of 
emergencies  abroad,  an  experience  that  it  is  difficult  to  put 
in  the  form  of  written  statements.  When  the  Division  of 
Commercial  Laws  was  organized  in  the  Department  of 
Commerce,  and  was  assigned  the  task  of  compiling  and  dis- 
seminating data  on  the  operation  of  laws  abroad  affecting 
the  conduct  of  business  by  American  firms,  it  planned  an 
investigation  into  those  legal  problems  which  confront  the 
American  conti-actor  or  engineer  who  repairs  to  a  foi'eign 
country  for  a  limited  time  to  execute  an  engineering  con- 
tract, which  may  be  with  a  government,  with  a  state  or 
municipal  authority  or  with  private  interests.  Or,  a  force 
of  engineers  may  be  sent  to  a  foreign  country  where  their 
chief  must  hire  his  laborers  or  other  employees  directly  or 
through  a  local  labor  contractor. 

The  Engineer's  Problems  Abroad — Immediately  the  erect- 
ing engineer  comes  in  contact  with  foreign  laws.  His  posi- 
tion is  very  different  from  that  of  a  resident  manager  of 
the  branch  of  a  commercial  house.  He  is  not  in  the  coun- 
try to  stay.  The  thought  of  incorporating  under  the  foreign 
sovereignty  would  not  occur  to  him  because  of  his  tem- 
porary stay.  Yet  in  many  ways  his  contact  with  local  laws 
is  more  direct  and  more  pregnant  with  possibilities  of 
trouble.  He  is  frequently  the  paymaster,  he  incurs  liability 
under  labor  indemnity  laws,  and  in  many  undeveloped  dis- 
tricts the  opportunity  of  holding  up  a  supposedly  wealthy 
American  corporation  may  be  a  serious  temptation  to 
irresponsible  politicians.  An  American  engineering  cor- 
poration suggested  to  the  Division  of  Commercial  Laws  a 
worldvdde  inquiry  into  the  legal  requirements  concerning 
American  engineers  and  contractors  in  foreign  countries. 
As  a  result  a  questionnaire  was  sent  to  the  field  men  of  the 
Department  of  Commerce  and  through  the  courtesy  of  the 
State  Department  to  American  consular  ofl^ces  in  a  selected 
list  of  foreign  countries.  This  step  was  discussed  both  with 
engineering  corporations  and  with  economists,  and  while 
the  former  were  enthusiastic,  some  of  the  latter  felt  that 
the  inquiry  would  elicit  little  that  would  be  worth  while. 
One  economist  specializing  in  the  affairs  in  Near  Eastern 
Europe  expressed  his  opinion  that  in  that  particular  terri- 
tory there  was  little  of  interest  to  American  contractors; 
but  the  same  day  there  appeared  in  the  paper  a  news 
dispatch  announcing  the  conclusion  by  an  American  cor- 
poration of  a  gigantic  engineering  contract  in  that  part 
of  the  world,  so  he  was  reluctantly  converted. 

The  Commerce  Department  Questionnaire — The  text  of 
the  questionnaire  finally  sent  was  as  follows: 


"Contractor's  Requirements  Abroad 

•'1.  Is  it  advisable  for  engineering  corporations  under- 
taking temporary  contracts  in  your  territory  for  oflicial  or 
private  interests  to  obtain  domestication  or  to  register  their 
company? 

"2.  How  is  this  effected? 

"3.  Will  it  suflice  for  the  engineer  in  charge,  an  American 
citizen,  with  power  of  attorney  for  the  company,  to  register 
as  an  individual? 

"4.  What  taxes  must  the  company  pay?  (In  answering 
this  question  bear  in  mind  that  the  company  undertakes  the 
work  at  a  fixed  price  payable  in  part  before  the  work  is 
started  and  the  balance  after  the  work  is  finished.  Profits 
can  not  be  determined  until  the  work  is  completed.) 

"5.  Describe  the  liability  for  injury  to  laborers  under  the 
laws  of  your  territory.  Can  insurance  be  obtained  for  this 
liability?     Can  contractors'  insurance  be  secured? 

"6.  Kindly  send  any  additional  information  available  now 
or  in  the  future  which  might  be  of  importance  to  American 
contractors  undertaking  work  in  your  territory. 

"7.  Can  you  give  names  of  American  companies  which 
have  undertaken  such  work  in  your  territory,  so  that  we 
may  write  them  direct  for  the  benefit  of  their  experience?" 

The  questionnaire  was  submitted  to  several  American 
companies  with  experience  in  foreign  engineering  contracts, 
and  they  expressed  intense  interest  in  the  investigation. 
One  of  these  companies  submitted  the  following  valuable 
list  of  suggestions: 

1.  (a)  An  employee  of  a  corporation  sent  to  a  foreign 
country,  if  there  as  the  sole  representative  of  that  corpora- 
tion, should  carry  with  him  a  properly  executed  power  of 
attorney,  which  power  of  attorney  should  be  executed  to 
only  cover  specifically  the  things  said  representative  is  to  do. 
If  he  goes  with  general  duties,  then  his  power  of  attorney 
should  be  very  broad  and  very  general.  Aside  from  speci- 
fically naming  everything  that  the  representative  can  do  a 
blanket  clause  may  permit  him  to  do  "All  and  everything 
necessary  even  though  not  specifically  mentioned  herein." 
(b)  Unless  the  particular  country  requires  the  registration 
of  a  representative  it  would  not  be  necessary  to  make  regis- 
tration, (c)  If  no  registration  is  required  in  the  particular 
country,  he  should  register  his  name  and  address,  also 
company  represented  with  the  United  States  Ambassador, 
Minister  or  Consul. 

2.  It  is  our  understanding  that  (in  South  America)  a  cit- 
izen of  the  United  States  while  operating  there  is  amenable 
to  the  employers'  liability  laws,  labor  laws,  etc.,  if  he  en- 
gages in  the  execution  of  consti-uction  work  of  any  charac- 
ter or  employs  anyone  in  that  country  to  work  for  him.  He 
may  also  be  liable  as  a  co-employer. 

3.  A  representative  should  familiarize  himself  with  the 
commercial  laws  of  the  particular  country  he  is  operating 
in  and  can  usually  be  advised  by  the  official  representative 
of  the  government  in  that  particular  country.  Aside  from 
the  personal  conduct  of  the  representative,  above  all  he 
should  make  no  promises  or  commitments  which  are  not  to 
be  carried  out  to  the  letter.  Our  general  experience  has 
been  especially  in  South  America,  that  it  is  an  easy  mat- 
ter to  transact  business  in  the  various  countries  there  pro- 
vided the  representative  confines  himself  to  statement  of 
facts  at  all  times  and  the  strict  carrying  out  of  all  obliga- 
tions or  commitments  made.  Whether  or  not  laws  can  be 
mutually  agreed  upon  by  your  department  and  correspond- 
ing departments  in  the  various  foreign  countries  would  of 
course  be  of  great  value  and  we  would  be  pleased  to  have 
you  advise  us  when  this  has  been  accomplished. 

As  the  result  of  this  questionnaire  sent  out  about  the  end 
of  April  replies  are  beginning  to  come  in,  notably  one  from 
Commercial  Attache  Chester  Lloyd  Jones,  Havana,  on  con- 
tractors' requirements  in  Cuba,  and  another  from  American 
Consul  General  Claude  I.  Dawson,  of  Mexico  City,  on  con- 
tractors' requirements  in  Mexico.  These  reports  together 
with  others  still  awaited,  will  be  prepared  for  publication 
jointly  by  the  Industrial  Machinery  Division  and  the  Divi- 
sion of  Commercial  Laws.  Contractors  and  engineers  in- 
terested in  this  investigation  are  invited  to  communicate 
with  the  Bureau  of  Foreign  and  Domestic  Commerce. 
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Extensive  Boiler-Water  Treating 
on  C,  M.  &  St.  P.  Ry. 

Chemical  Treatment  in  Bad-Water  District 
Improves  Operating  Conditions  —  Sav- 
ings Soon  Pay  for  Numerous  Plants 

By  C.  Herschel  Koyl 

Engineer  of  Water  Service,  Chicago. 

THE  first  duty  of  the  engineer  of  water  service  on 
a  steam  railroad  is  to  provide  enough  water  at 
convenient  points,  with  reliable  pumping  facilities  and 
adequate  storage.  His  second  duty  concerns  the  quality 
of  the  water. 

In  the  systematic  improvement  of  water  service  on 
a  bad-water  district  of  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.,  fourteen  water  treating  plants  have  shown 
that  they  will  pay  for  themselves  in  one  year.  Special 
features  of  the  plants  as  developed  for  this  service  by 
the  writer  are:  (1)  Separate  and  independent  feeds 
for  lime,  soda-ash  and  iron  sulphate;  (2)  solution  and 
feed  of  soda-ash  by  water  spray;  (3)  upward  flow  in 
the  mixing  tank  to  insure  agglomeration  of  the  finer 
particles  which  cause  boiler  foaming,  and  (4)  disposal 
of  the  sludge  from  the  flat-bottomed  settling  tank  by 
a  system  of  underdrains. 

In  the  country  between  Lake  Michigan  and  the  Rocky 
Mountains,  part  of  the  "great  plains"  of  pioneer  days, 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.  has  more  than 
8,000  miles  of  steam-operated  main  track.  Because 
most  of  this  is  a  country  of  less  than  average  rainfall, 
with  few  streams  and  fewer  lakes,  the  railroad  has 
many  water  problems  to  be  solved  in  providing  an  ade- 
quate supply  of  water  suitable  for  boiler  purposes. 
These  problems  are  most  difficult  in  South  Dakota,  on 
the  east  side  of  the  Missouri  River,  where  the  few 
streams  run  slowly  through  lands  so  rich  in  the  soluble 
salts  of  calcium  and  magnesium  that  the  river  waters 
are  always  hard.  The  more  rainfall  there  is  on  the 
adjoining  lands  and  the  higher  the  rivers  rise,  the 
harder  is  the  water. 

In  that  part  of  the  country,  because  of  the  scarcity 
of  water  at  or  near  the  surface,  most  railroad  supplies 
are  derived  from  drilled  wells.  These  wells  vary  in 
depth  from  50  to  1,500  ft.  and  the  character  of  the 
water  varies  as  widely.  There  are  two  layers  of  sand- 
stone whose  horizontal  cracks  furnish  the  supply.  The 
water  from  the  lower  sandstone  is  very  hard,  with  80 
to  90  grains  per  gallon,  and  it  carries  also  20  to  60 
grains  of  sodium  sulphate  or  chloride.  The  softer  water 
from  the  upper  sandstone  so  closely  resembles  the  lower 
water  after  softening  that  it  is  presumed  to  be  the 
same  water  softened  in  the  ground  by  zeolitic  action. 

At  distances  from  100  to  200  miles  east  of  the  Mis- 
souri, the  soft  water  rises  to  ground  level  and  is  used 
by  the  railroad.  But  near  the  river  the  water  appears 
to  drain  away  somewhere  because  it  must  be  pumped 
from  a  depth  of  300  ft.  Since  this  soft  water  is  both 
scarce  and  difl!icult  to  pump,  we  drill  to  the  lower  sand- 
stone and  then  soften  the  hard  water  thus  obtained. 
This  water  usually  rises  to  ground  level.  In  this  vicin- 
ity last  year  we  drilled  seven  sand-proof  wells. 

Our  experience  with  these  waters  for  locomotive 
boilers  had  been  so  expensive,  in  spite  of  all  the  boiler 
compound  that  could  be  used,  that  last  year  we  built 


fourteen  water-treating  plants  on  the  lines  running 
east,  west  and  south  from  Mitchell,  South  Dakota,  plac- 
ing a  plant  at  each  water  station  for  the  sake  of  uni- 
formity of  water.  This  was  in  addition  to  three  plants 
previously  installed.  The  map,  Fig.  1,  shows  the 
treated-water  district  of  about  400  miles. 

The  new  plants  are  continuous  in  operation.  Each 
consists  of  the  following  main  parts:  (1)  a  hard  water 
pump;  (2)  a  40-minute  reaction  tank  within  which  the 
mixture  of  hard  water  and  the  necessary  chemicals 
(all  fed  in  continuous  streams)  is  slowly  stirred  by 
mechanical  means;  (3)  a  3-hour  settling  tank;  (4)  a 
treated-water  pump  which  delivers  to  the  track  tank; 
and  (5)  a  chemical  storage  room.  All  the  apparatus 
is  inclosed  in  a  strong  and  well  heated  building.  The 
main  line  plants  are  all  alike.  Each  is  capable  of 
treating  15.000  gal.  of  water  per  hour  continuously 
(or  360,000  gal.  daily,)  but  most  of  them  actually  treat 
12,000  gal.  per  hour  for  four  to  eight  hours  per  day 
(or  at  the  rate  of  288,000  gal.  daily). 

A  typical  plant  is  that  at  Scotland,  South  Dakota, 
shown  in  Figs.  2  to  4.  Everything  is  of  wood  excepting 
machinery  and  pipe.  The  12-in.  drilled  well  under  the 
pump  room  is  158  ft.  deep  and  furnishes  water  to  the 
double-stroke  deep-well  pump  which  delivers  it  through 
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FIG.  1      TREATED-WATER  DISTRICT  OF  C,  11.  &  ST.  P.  RY. 

6-in.  pipe  to  the  waterwheel  which  does  the  stirring. 
After  passing  the  wheel,  the  water  flows  to  the  bottom 
of  the  mixing  tank.  As  it  rises  in  the  tank  it  meets 
in  succession  the  three  continuous  streams  of  milk-of- 
lime,  sodium  carbonate  and  ferrous  sulphate  solutions. 

Hydrated  lime  is  used  in  water  treating  to  extract 
the  carbonic  acid,  which  brings  about  the  precipitation 
of  the  scale-making  limestone  carbonates,  down  to  3 
grains  per  gallon  or  less.  Sodium  carbonate  f  soda-ash) 
is  used  to  replace  completely  the  scale-making  limestone 
sulphates  by  non-scaling  sodium  sulphate.  Ferrous  sul- 
phate (green  sulphate  of  iron)  is  used  for  the  treat- 
ment of  the  last  three  grains  of  calcium  carbonate  so 
that  it  will  not  clog  the  injector  or  branch-pipe.  This 
it  does  by  converting  half  of  the  calcium  carbonate  into 
calcium  sulphate. 

In  the.se  plants  the  reagents  are  all  fed  by  regulated 
streams  of  water  from  the  pipe  which  supplies  the 
waterwheel  (Fig.  2).  The  milk-of-lime  box,  holding 
480  gal.  of  water,  carries  in  suspension  enough  hy- 
drated lime  for  a  5-hour  supply  (at  Scotland  400  lb.). 
This  milk-of-lime  is  fed  continuously  by  a  small  stream 
of  water  entering  at  the  bottom  of  the  lime  box  and 
overflowing  near  the  top  through  a  2-in.  pipe  to  near 
the  bottom  of  the  mixing  tank  (Figs.  2  and  3).     The 
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drawing  shows  a  lime  pump  at  the  top  of  the  lime  box, 
but  this  is  only  for  emergencies. 

Once  every  hour,  an  hour's  supply  of  dry  hydrated 
lime  is  added  to  the  supply  in  the  box.  This  method 
produces  an  hourly  variation  in  the  rate  of  lime  feed- 
ing, but  the  stirring  by  the  bars  in  the  mixing  tank 
(Fig.  4)  is  so  thorough  and  so  prolonged  (45  minutes) 
that  only  a  slight  variation  is  found  in  the  water  as 
it  overflows  from  the  top  of  the  mixing  tank  to  the 
bottom  of  the  settling  tank. 

The  dry  soda-ash,  which  is  replenished  every  hour, 
is  placed  on  a  shelf  in  the  soda  box  and  is  dissolved 
by  a  spray,  so  that  it  is  fed  to  the  mixing  tank  as  a 
dilute  solution.  The  sulphate  of  iron  is  fed  in  solution 
from  its  box  by  a  small  stream  which  enters  at  the 
bottom  and  overflows  near  the  top. 

For  feeding  any  reagent  to  a  treating  plant  the  best 
method  is  determined  principally  by  the  solubility  of 
the  reagent  in  water.  In  all  cases  the  thinner  the  solu- 
tion or  mixture  the  better.  The  arrangement  of  feed- 
ing devices  described  above  is  not  theoretically  perfect, 
but  has  been  adopted  as  the  result  of  experience  in 
handling  railroad  plants  which  are  frequently  miles 
from  a  repair  shop  and  are  seldom  operated  by  skilled 
mechanics.  The  uniformity  of  results  is  the  best  proof 
of  the  efficiency  of  the  design  and  method. 

The  water,  with  its  chemical  reactions  practically 
complete  and  its  precipitate  ready  to  settle,  arrives  at 
the  bottom  of  the  settling  tank  and  there  commences 
to  leave  its  precipitate  as  the  water  slowly  rises  to 
overflow  through  the  perforated  collecting  pipe  (see 
Fig.  2)  to  the  treated  water 
pump  in  the  pump  room, 
whence  it  is  sent  to  the  track 
tank  (Fig.  3).  The  two 
pumps  in  the  pump  room  are 
operated  by  a  10-hp.  oil  engine, 
each  pump  having  a  clutch  on 
the  engme  shaft. 

Once  a  day  the  settling  tank 
is  freed  of  its  accumulated 
sludge  by  opening  for  30  sec- 
onds the  valves  controlling  the 
system  of  perforated  sludge 
pipes  lying  in  the  bottom  of 
the  settling  tank,  and  arranged 
as  shown  in  Fig.  4.  The  per- 
forations are  in  the  bottom 
of  the  sludge  pipes,  and  the 
branch  pipes  are  connected  to 
the  main  pipes  by  street  elbows 
so  that  they  are  close  to  the 
floor.  Heating  for  the  pump 
room  and  working  room  is  pro- 
vided by  hot  water  pipes  along 
the  walls.  The  chemical  stor- 
age room  is  of  2 '.-car  capacity. 

At  Scotland  the  well  water 
has  the  general  character  of  all 
the  waters  derived  from  that 
layer  of  hard-water  sandstone, 
since  the  upper  layer  of  soft- 
water  sandstone  has  run  out  a 
fewmilesaway.  Ourlaboratory 
analysis  shows  its  dissolved 
mineral   content   as    follows:  fig. 


Grains 
per  Gal. 

Calcium   -sulphate    64.9 

Magnesium   carbonate    19.0 

Magnesium   sulphate    11.8 


Incrusting  solids   95.7 

Alkali  sulphate    9.7 

Alkali    chloride    2.6 

Non-incrusting    solids    12.3 

Total     lOS.O 

Analyses  of  the  treated  water  average  as  follows,  it 
being  understood  that  there  are  daily  variations  up  to 
one  grain  per  gallon  due  to  lack  of  uniformity  in  the 
rate  of  pumping  water  or  feeding  chemicals: 

Grains 
per  Gal. 

Calciimi   carbonate    3.3 

Sodivim  h\'droxide   0.8 

Alkali   .sulphate    92.0 

Alkali    chloride    2.6 

The  chemistry  of  water  softening  is  very  simple  in 
both  theory  and  practice  when  working  on  a  small 
scale  and  with  a  filter,  but  when  working  on  a  large 
scale  where  the  resulting  water  must  be  settled  instead 
of  filtered,  certain  precautions  are  necessary.  Experi- 
ence shows  that  slow  and  continuous  mixing  of  the  hard 
water  with  the  chemicals  for  a  period  varying  from 
25  to  50  minutes,  according  to  the  temperature  and 
clearness  of  the  water,  is  necessary  to  complete  chemical 
action.  Experience  shows  also  that  unless  the  soften- 
ing plant  is  to  be  encumbered  with  filters,  which  would 
be  a  very  serious  drawback  to  a  railroad  plant,  other 
special  precautions  must  be  taken  to  insure  the  per- 
fection of  settling. 

In  the  plants   built  last  year  on  the   Chicago,   Mil- 


Orounat 


Plan    of    Operating    Room 
RAILWAY  WATER  TREATMENT  PLANT  AT   SCOTLAND,  SOUTH  DvVKOTA 
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waukee  &  St.  Paul  Ry.  the  advantage  of 
mixing  tank  with   its  continuous  but  slow 
that  the  precipitate  is  all  formed  and  rea 
vvinen  the  water  enters  the  settling  tank. 
is  none  left  to  form  just  below  the  top  of 
tank  when  it  is  too  late  to  settle. 

Another  feature  of  construction  insures 
of  precipitate  which  settles  easily.     When 
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FIG.  3     TYPICAL  PL,VNT  LAYOUT 

cals  first  meet  the  water  the  rapidity  of  chemical  action 
is  so  great  that  the  particles  of  precipitate  formed  are 
very  large  and  tend  to  settle  quickly.  But  when  the 
chemical  work  is  nearly  done  and  the  few  remaining 
molecules  of  carbon  dioxide  meet  the  few  remaining 
molecules  of  calcium  oxide,  the  particles  of  precipitation 
formed  are  so  infinitesimally  small  that  millions  of  them 
make  only  a  bluish  cloud  which  will  float  for  hours. 
This  is  the  bane  of  water  intended  for  boilers,  because 
precipitate  suspended  in  the  water  of  the  boiler  is  the 
cause  of  the  foaming  attributed  to  many  treated  waters. 
These  small  particles,  at  the  moment  of  coming  out 
of  solution,  commonly  called  the  nascent  state,  have 
great  adhesive  power  and  will  attach  themselves  to  any 
°olid  matter  within  adhesion  distance.  In  the  old  way 
of  feeding  a  reaction  tank  at  the  top  so  that  the  flow 
was  downward,  the  heavy  precipitate  has  gone  ahead 
and  there  was  nothing  for  these  last  and  very  small 
particles  to  attach  themselves  to.  But  in  the  C.,  M.  & 
St.  P.  Ry.  plants  the  hard  water  and  the  chemicals  are 


introduced  at  the  bottom  of  the  reaction  tank  and  flow 
upward. 

In  this  way,  since  the  precipitate  lags  behind  the 
water,  the  reaction  tank  soon  becomes  charged  and  re- 
mains charged  with  a  mass  of  precipitate  to  the  full 
sustaining  power  of  the  upward  flowing  current.  These 
infinitesimal  particles  as  fast  as  they  are  born  attach 
themselves  to  the  older  and  larger  particles  in  imme- 
diate ju.xtaposition.  The  result  is  that  the  water  flow- 
ing from  the  top  of  the  reaction  tank  to  the  bottom 
of  the  settling  tank  carries  only  comparatively  few 
large  particles  which  settle  rapidly  and  leave  the  water 
free  from  haze. 

Since  the  installation  of  these  ti-eating  plants  our 
boilers  have  been  free  from  scale  and  from  leaking,  and 
almost  free  from  foaming.  There  has  been'  some  foam- 
ing, because  sometimes  one  of  those  little  rivers  will 
change  the  character  of  its  water  10  grains  per  gallon 
over  night,  due  perhaps  to  a  rainstorm  a  week  before 
and  a  hundred  miles  away.  At  times,  also,  something 
may  go  wrong  in  the  plant  and  the  water  be  under- 
treated,  but  when  the  treatment  is  correct  there  is  so 
little  foaming  that  I  never  hear  of  it. 

As  a  result  of  this  water-heating  system  we  save  in 
boiler  repairs  and  coal,  and  we  have  a  much  superior 
service.  The  last  plant  has  been  in  operation  less  than 
a  year  and  the  accounts  are  not  yet  made  up,  but  the 
plants  have  paid  for  themselves  (^and  will  do  so  every 
year)  in  items  of  saving  that  can  easily  be  calculated 
in  dollars. 

We  have  much  bad  water  on  other  divisions  where 
traffic  is  more  dense,  and  it  is  true  that  the  damage  to 
a  railroad  from  bad  boiler-water  increases  with  the 
number  of  locomotives  which  use  it.  But  the  waters 
about  Mitchell  were  so  very  bad  and  the  difficulties  of 
railroading  so  great  that  it  was  decided  to  utilize  our 
1920  money  in  that  district.  Other  increases  of  quan- 
tity and  improvement  of  quality  will  follow  as  we  can 
extend  our  work. 
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Port  Works  and  Railways  in  Chile 

The  law  authorizing  the  construction  of  various  port 
works  in  Chile,  together  with  certain  railway  works 
near  the  town  of  Constitucion,  which  are  to  be 
constructed  only  subsequent  to  the  conclusion  of  definite 
arrangements  for  the  construction  of  that  port,  has  been 
passed.  The  law  as  published  contains  the  following 
provision,  according  to  a  recent  issue  of  Commerce 
Reports : 

The  <6st*of  th^  various  construction  contracts  shall 
#9t -excfeed  the' an^ounts  indicated  below: 

•,  Pounds 

.  ."  ',  _.  '.^Ji  Sterling 

F0r;J^uiflu« 750. nno 

For  dock  and  supplerncntary  \vork.<!  in  Antofagasta 750.000 

For  Valparaiso ■ 1.470.000 

For   Constitucion    . .  U. . •■•:•••. ■ 900.000 

For   Talcahuanp;  ...;',..."..!.).  w 920.000 

For    Lebu    ...  .;,\. ...,:.....-....,.. ..: ,.,.... ,930.000 


For   Puerto  S^kirihlrp 


.  1 '.  vT3. ...'.  .'.';i . ; . .... . ." .-    400.000 

For  Valdlvia    1^  5^. .  iC. ..:..:  ,\ ' 1.090.000 

For  the  construction  of  a  'breakwater  and  pier  at  Puerto 

Montt     .  .  .  r.-.  .■^.  .<Jw;:  .-  .  .;. .  . -. 150.000 

For  Ihi'  construction  of  a  pier  and  supplementary  works 

!it   Pichricmu    :-:... -.r: :. 40.000 

To  comnicnco  the  construction  of  the  railroad  from  Los 
Qucnes  to  Curico.  of,  the  raljroad  uniting  Parronal  to 
the  branch  line  from'  San  Fernando  to  Pichilemu.  and 
the  continuation  of  the  railroiid  from  llualanc  to  Con- 
stitucion    socooo 


October  5,  1922 


ENC;iNEERING     NEWS-RECORD 


563 


Building  a  Five-Span  Concrete 
Bridge  in  Cold  Weather 

Manure  Protection  Raised  Temperature  During 

First  72  Hours  —  Simple  but  Effective 

Methods  Used  in  Placing  Protection 

By  G.  F.  Scales 

General  Contractor,  Waterloo,  Iowa 

VERY  few  complete  records  of  temperatures  in  cold 
weather  concreting  have  been  published.  The  ac- 
companying table  shows  temperatures  obtained  in  the 
construction  of  a  five-span  concrete  arch  bridge  over  the 
Cedar  River  at  Waterloo,  Iowa,  for  the  Waterloo, 
Cedar  Falls  &  Northern  Ry.,  an  electric  road.  This 
structure,  known  as  the  San  Souci  Bridge,  is  30  ft.  wide 
and  440  ft.  long,  and  consists  of  two  70-ft.  spans,  two 
72-ft.  spans,  and  one  74-ft.  span.  It  is  designed  for 
Cooper's  E-60  loading. 

For  handling  the  woi'k  in  cold  weather  a  covering  of 
manure  was  used.  The  studding  was  2x6-in.  material 
and  the  spaces  between  the  studs  were  filled,  as  shown, 
by  nailing  just  enough  cleats  and  scraps  to  their  outer 
edges  to  hold  the  manure  in  place.  This  covering  was 
placed  ahead  before  depositing  the  concrete,  which  was 
heated  to  approximately  60  deg.  in  the  mixer. 

The  table  of  temperatures  indicates  that  there  was 
not  more  than  five  degrees  loss  in  temperature  during 
the  placing  of  the  concrete.  Notice  also  that  the 
records  for  24-  and  48-hour  periods  (after  concreting) 
show  that  the  temperature  invariably  increased  mate- 
rially. In  fact,  in  some  instances  temperatures  were 
obtained  as  high  as  118  degrees.  The  temperatures 
given  in  the  table  are  the  average  of  approximately  ten 
holes  in  each  pouring. 

The  mixing  plant  consisted  of  a  9-ft.  polygon  mixer, 
with  steam  power,  and  a  No.  90  Hauck  heater,  together 
with  a  water  tank  which  is  heated  by  direct  steam.  The 
rock  and  sand  were  not  heated  except  by  the  hot  water 
and  by  the  heater  after  they  were  in  the  mixer.  The 
average  time  of  mixing  was  li  minutes. 

In  concreting  the  arches,  the  opening  at  either  side 


was  closed  with  tarred  paper  and  salamanders  were 
placed  underneath.  The  arch  faces  were  covered  with 
manure  packed  between  the  studding  as  above  described. 
The  tops  of  the  arches  were  covered  with  manure  imme- 
diately after  the  concrete  was  deposited.     This  manure 


RECORD  OF  TEMPERATURES  OF  CONCRETE.  PLACED  IN  WINTER 
IN  THE  SAN  SOUCI  BRIDGE,  W.\TERLOO,  IOWA 

Temperatures  (Fahrenheit)  of  Air.  Aggregates 
and  Concrete 

Temperature  Record  of 
Concrete 
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1921 

3i 

3i 

3i 

IH 

6!> 

60 

90 

93 

90 

16 

(6 

36 

Ti 

70 

6') 
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67       Band  10a, m.  and  3p.m. 
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60 

^K 

8  a.m..  9  a.m.  and  10:30 
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64 

Jan    10 

16 

30 

30 

14!) 

61 

60 

Temperature      taken      at 
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64 
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64 
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59       9  am.   and   4  p.m. 

Jan.  26 

30 

30 

30 

160 

63 

62 

Temperature      taken      at 

1922 

32 

34 

34 
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66 

62 

73 

79 

79 

Note: 

The  lowest  temperature 

duri 

ng  the  actual  depositing  of  the  concrete  was 

2  degrees  above  zero,  and  temperature  on  follov 

ing 

day  V.  as  10  degrees  below  zero. 

was  very  dry,  practically  all  straw,  so  that  there  was  no 
feepage  of  moisture  from  it  to  stain  the  concrete.  No 
undercovering  was  necessary.  No  other  heat  was  used 
to  obtain  the  result  shown  in  the  table,  although  the 
concrete  was  placed  in  temperatures  ranging  upward 
from    two    degrees   above   zero. 

On  the  spandrel  walls  the  covering  was  maintained 
not  less  than  four  days,  after  which  the  forms  were 
removed  and  the  concrete  was  found  to  be  set  and 
cured  and  in  perfect  condition.  The  first  concrete  was 
placed  in  Aug.  1921,  and  the  bridge  was  completed 
about  Feb.  1,  1922. 

The  writer  had  the  contract  for  this  bridge  and 
the  designer  was  T.  E.  Rust,  chief  engineer  of  the 
W.,  C.  F.  &  N.  Ry. 
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Practice  in  Tar  Road  Construction 
in  Great  Britain 

Tars  and  Surface  Tarring  Procedure — Mixed  Tar 

and  Stone   Roads — Pitch-Grouted  or 

Penetration  Macadam  Koads 

SURFACE  tarring  has  been  applied  in  Great  Britain 
with  advantage  to  old  i-oad  surfaces  in  good  condi- 
tion and  to  new  surfaces  which  are  thoroughly  consoli- 
dated and  dried.  The  practice  is  to  scrape  or  brush  old 
road  surfaces  during  the  spring  months  and  make  good 
any  pot-holes,  grooves,  waves  or  depressions,  and  then 
to  apply  the  tar  by  automatic  sprayer  or  by  hand, 
depending  on  the  available  labor.  This  work  is  now 
done  chiefly  by  hand,  partly  on  account  of  the  unemploy- 
ment situation  and  partly  because  some  road  engineers 
favor  the  hand  method  as  giving  more  satisftctory 
results. 

The  old  road  is  half  or  totally  closed  to  traffic  before 
tarring  begins  and  the  surface  is  thoroughly  cleansed 
of  caked  mud;  the  sides  are  strengthened  if  they  have 
worn  thin  and,  if  the  road  is  to  be  entirelv  re-surfaced, 
stone  chippings  are  used  to  bind  in  pi-eference  to  fine 
material. 

The  tar  used,  unless  it  is  a  proprietary  brand,  con- 
forms to  one  or  other  of  the  Roads  Department  (Min- 
istry of  Transport)  Specifications.  These  are  known 
a^  Tar  No.  1,  and  Tar  No.  2. 

Specifications  of  Tar  No.  1 — This  tar  was  heated  to  a 
temperature  which  will  insure  that  it  reaches  the  i-oad 
in  a  highly  fluid  condition;  a  boiler  specially  designed 
to  prevent  frothing  is  employed.  The  desired  tempera- 
ture in  practice  is  usually  found  to  be  between  220°  and 
240°  F. 

This  tar  is  derived  wholly  from  the  carbonization  of 
bituminous  coal  except  that  it  may  contain  not  more 
than  10  per  cent  of  its  volume  (or  distillates  or  pitch 
therefrom)  produced  in  the  manufacture  of  carburetted 
water  gas.  The  specific  gravity  at  59°  F.  is  as  nearly 
as  possible  1.19,  but  must  not  be  lower  than  1.16  or 
higher  than  1.22. 

It  is  laid  dowTi  by  the  Roads  Department  that  the 
tar  must  not  contain  more  than  1  per  cent  by  volume  of 
water  or  ammoniacal  liquor,  which  must  not  contain 
more  ammonia,  free  or  combined,  than  corresponds  to 
5  grains  of  ammonia  per  gallon  of  tar. 

The  amount  of  water  or  liquor  is  determined  by  con- 
densation from  the  products  of  distillation  of  the  tar  by 
cooling  with  a  cold  water  condenser.  Any  water  so 
condensed  is,  after  measurement,  separated  from  any 
light  oils  present,  and  the  amount  of  ammonia  estimated 
by  direct  titration  with  acid. 

On  distillation  in  a  liter  fractionating  flask  one-half 
or  two-thirds  filled,  to  conform  with  the  official  specifi- 
cation, the  tar  should  yield  by  weight  the  proportions 
of  distillates  given  below: 

(a)  Below  338°  F.,  not  more  than  1  per  cent  distil- 
late (light  oils),  exclusive  of  water. 

(b)  Between  338°  and  518°  F.,  not  less  than  16  per 
cent  and  not  more  than  26  per  cent  of  distillate  (middle 
oils). 

(c)  Between  518°  and  572°  F.,  not  less  than  3  and 
not  more  than  10  per  cent  of  distillate   (heavy  oils). 

The  total  distillate  between  338°  and  572°  F.  must  not 
be  less  than  24  per  cent  and  not  more  than  34  per  cent, 
i.e.,    where    the    middle    oils    appi-oach    the    maximum 


allowed  the  heavy  oils  should  approach  the  minimum, 
and  vice  versa. 

The  distillate  between  338°  and  518°  F.  (middle  oils) 
must  remain  clear  and  free  from  solid  matter,  such  as 
crystals  of  naphthalene,  etc.,  when  maintained  at  a  tem- 
perature of  110°  F.  for  half  an  hour.  This  requirement 
may  be  waived  in  the  case  of  tar  supplied  direct  from 
gas  works,  but  tar  from  which  naphthalene  has  been 
extracted  is  preferred  to  tar  in  which  this  constituent 
is  excessive. 

The  middle  oils  should  not  yield  to  caustic  soda  solu- 
tion more  crude  tar  acids  (phenol)  than  3  per  cent  by 
volume  of  the  tar. 

The  tar  should  not  contain  less  than  12  or  more  than 
21  per  cent  by  weight  of  free  carbon.  This  is  deter- 
mined by  a  complete  extraction  of  the  bituminous  mat- 
ter by  benzol  and  bisulphide  of  carbon;  the  residue  is 
taken  as  being  free  carbon. 

Specification  of  Tar  No.  2 — This  tar  is  also  heated  to 
a  highly  fluid  condition,  which  has  been  found  to  be 
between  260°  and  280°  F.  For  the  preparation  of  tar 
macadam  the  tar  does  not  generally  require  heating  to 
so  high  a  temperature  as  for  surface  tarring;  the  neces- 
sary temperature  being  determined  largely  by  the 
sensible  heat  of  the  stone  treated  by  the  tar,  and  also 
by  the  method  of  application. 

This  tar  is  derived  from  the  same  source  as  No.  1 
except  that  it  may  contain  up  to  25  per  cent  by  volume 
(or  distillates  or  pitch  therefrom)  produced  in  the 
manufacture  of  carburetted  water  gas.  The  specific 
gravity  at  59°  F.  should  be  as  nearly  as  possible  1.21, 
but  not  less  than  1.19  or  higher  than  1.24. 

As  regards  fractionation,  the  requirements  below 
338°  F.  are  the  same  as  for  Tar  No.  1.  Between  338° 
and  518°  F.  not  less  than  12  and  not  more  than  18 
per  cent  of  middle  oils  should  be  distilled;  and  between 
518°  and  572°  F.  not  less  than  6  per  cent  and  not  more 
than  10  per  cent  of  heavy  oils  should  be  yielded. 

In  the  naphthalene,  phenol  and  free  carbon  tests,  the 
distillate  should  remain  clear  for  half  an  hour  at  100° 
F. ;  the  middle  oils  should  not  yield  more  than  2  per 
cent  phenols  by  volume;  and  the  weight  of  free  carbon 
should  not  be  less  than  12  or  more  than  22  per  cent. 

Tar  Surfacing  Mei/iorfs— ^Either  of  these  tars  may 
be  used,  but  if  the  heavier  grade  is  employed  the  surface 
is  always  allowed  to  become  well  warmed  by  the  sun's 
rays  before  application.  Where  hand  methods  are  em- 
ployed flexible  pipes  are  used  to  convey  the  tar  from 
the  boiler  to  the  road.  As  an  alternative  to  these  pipes, 
which  are  manipulated  by  hand,  3-gal.  pouring  cans, 
with  the  orifice  IJ  in.  in  diameter  and  the  spout  leading 
direct  from  the  can  bottom,  are  utilized. 

As  a  general  rule,  in  the  case  of  roads  tar-treated 
for  the  first  time,  the  amount  used  is  one  gallon  to 
every  5  or  7  sq.yd.  Gritting,  if  necessary  to  allow 
traffic  to  pass,  is  delayed  as  long  as  possible,  and  the 
material  used  is  stone  chippings,  crushed  gravel,  coarse 
sand,  or  other  material  free  from  dust,  which  must  pass 
a  1-in.  mesh. 

On  heavily  trafficked  roads  a  second  coat  is  applied, 
either  over  the  whole  surface  or  fi-om  9  to  12  ft.  in  the 
road  center  to  the  extent  of  one  gallon  of  tar  per  8  to 
10  sq.yd.  This  is  done  two  to  three  months  after  the 
first  application. 

Two  or  more  samples  of  the  tar  used  are  kept  in 
quart   tin  cans   and   labelled,    showing   the    locality   of 
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application  as  well  as  the  specification.  The  Roads 
Department  has  arranged  with  the  National  Physical 
Laboratory  to  submit  a  selection  of  samples  to  chemical 
and  physical  tests  for  the  benefit  of  road  engineers. 

Careful  records  are  kept  of  the  road  condition  in  the 
various  seasons,  both  before  and  after  tarring,  and  such 
records  show  the  quality  of  the  tar  used,  the  area 
covered,  the  state  of  the  weather  during  tarring  opera- 
tions, time  occupied  in  these  operations,  number  of  men 
employed  and  full  details  of  material  and  labor  costs 

Surfacing  ivith  Tar  Macadam — Before  laying  a  tar- 
macadam  surface,  trial  trenches  are  opened  at  intervals 
of  450  ft.,  e.xtending  from  the  road  haunch  to  the  center 
and  on  alternate  sides  of  the  road,  so  as  to  ascertain  the 
thickness  of  the  old  crust  and  the  state  of  the  founda- 
tion. 

The  thickness  of  surface  coating  after  consolidation 
by  rolling  is  as  near  3  in.  as  possible;  if  a  coat  thicker 
than  3  in.  is  to  be  laid,  the  material  is  applied  in  two 
separate  coats. 

In  the  case  of  naturally  hard  subsoils,  not  materially 
softened  by  infiltration  of  surface  water,  the  total  thick- 
ness of  the  road  crust  including  foundation,  if  any,  is 
not  less  than  6  in.  after  consolidation  by  rolling.  If 
the  subsoil  is  hai'd  enough  to  form  a  good  foundation 
in  itself,  this  thickness  is  reduced  to  4  in.  If  a  clay 
or  other  yielding  subsoil  is  located,  the  thickness 
exceeds  11  in. 

As  a  rule  the  crossfall  on  the  finished  surface  is 
about  1  in  32.  If  the  crust  is  not  sufficiently  thick  at 
the  crown  to  enable  this  crossfall  to  be  obtained  with 
a  new  coating  of  the  above  thickness,  then  the  old  sur- 
face is  left  intact  and  unscarified,  and  the  new  coat 
made  as  thick  as  necessary.  If  the  crust  is  sufficiently 
thick  the  regulation  of  the  crossfall  is  obtained  by 
scarifying  the  surface  and  removing  material  from  the 
ci"own  to  the  sides  previous  to  the  application  of  the  new 
coat.  The  material  so  loosened  is  screened  and  any 
material  finer  than  h  in.  is  discarded. 

The  broken  stone  or  slag  used  for  aggregate  is  made 
up  of  60  per  cent  2  in.  standard  gage;  30  per  cent  li 
in.  standard  gage;  and  10  per  cent  J-  to  i>-in.  size  stone 
for  filling  voids  during  rolling  operations. 

In  the  case  of  two-coated  work  the  sub-crust  consists 
of  2-in.  standard  gage  stone,  and  the  wearing  surface 
li-in.  standard  gage  stone;  10  per  cent  of  i'-in.  to  '-in. 
size  stone  is  then  used  for  void-filling. 

The  stone  is  thoroughly  dried  before  coating  and,  if 
Tar  No.  1  is  used,  especially  in  hot  weather,  the  tarred 
material  is  allowed  to  stand  long  enough  for  the  tarred 
stone  surfaces  to  become  partially  hardened  and  "tacky." 
If  Tar  No.  2  is  employed,  the  macadam  is  laid  soon 
after  tarring,  and  preferably  when  the  road  is  quite 
dry  and  in  warm  sunny  weather. 

The  amount  of  tar  used  per  ton  of  stone,  varies  from 
9  to  12  gal.,  according  to  the  stone  sizes,  the  grade 
of  tar  and  the  method  of  mixing. 

In  most  cases  a  10-ton  roller  is  employed  to  finish  off 
the  work  of  an  8-ton  roller  since  less  rolling  is  required 
than  in  the  case  of  water-bound  macadam. 

It  has  been  found  advisable  to  apply  a  coating  of  tar 
to  the  macadam  surface  after  several  weeks'  passage  of 
traffic,  to  the  extent  of  one  gallon  of  tar  per  6  sq.yd. 
This  tar  is  usually  No.  2  and  is  sprayed  on  at  a  tempera- 
ture of  270°  F. 

Surfacing  with.  Pitch-Grouted  Macadam — As   in  the 


case  of  tar-macadam  surfacing,  the  road  is  opened  up 
every  450  ft.  to  ascertain  the  thickness  of  the  old  crust 
and  the  state  of  the  foundation. 

The  thickness  of  the  pitch-grouted  macadam  coat  is 
usually  2  in.  on  very  lightly  trafficked  roads,  and  from 
2i  to  3  in.  on  others  for  single  pitch-grouting,  and  from 
4  to  4i  in.  for  double  pitch-grouting. 

The  thickness  of  the  road  crust  is  made  the  same  as 
for  tar-macadam  roads,  i.e.,  6  in.,  4  in.  and  11  in.  under 
similar  conditions.  The  cross-fall  and  the  methods  of 
obtaining  it  are  also  the  same  as  for  tar-macadam  roads. 

The  material  for  pitch-grouting  is  broken  to  IJ  in. 
standard  gage.  In  addition  to  this,  10  per  cent  of  chip- 
pings  of  the  same  stone,  varying  from  I  to  ';  in.  is  used 
for  closing  after  grouting  with  the  melted  pitch.  The 
pitch  employed  usually  complies  with  the  Roads  Depart- 
ment specification  as  follows,  the  viscosity  being  modi- 
fied to  suit  climatic  and  local  conditions  by  varying  the 
quantity  of  tar  oils: 

Specification  for  Pitch — The  pitch  is  obtained  of  the 
required  consistency  by  running  it  off  from  tar  stills 
in  which  the  distillation  of  tar  has  been  stopped  at  a 
point  at  which  the  residual  pitch  will  give  a  penetration 
of  70  when  tested  at  77°  F.  on  a  standard  penetrometer. 
Harder  pitch  is  softened  or  cut  back  so  as  to  secure  this 
penetration  by  the  addition  of  tar  oils  which  are  prefer- 
ably a  filtered  green  or  anthracene  oil,  wholly  derived 
from  tar  produced  by  carbonization  of  bituminous  coal 
or  from  such  tar  mixed  with  not  more  than  25  per 
cent  of  its  volume  of  tai  produced  in  the  manufacture 
of  carburetted  water  gas. 

The  specific  gravity  of  these  oils  at  68°  F.  is  between 
1.065  and  1.085,  and  they  are  free  from  solid  matter 
such  as  naphthalene  and  anthracene  after  standing  for 
half  an  hour  at  68°  F. 

These  tar  oils  must  be  commercially  free  from  light 
oils  and  water,  and  must  yield  at : 

(a)  Below  338°  F.  not  more  than  1  per  cent  light 
oils  and  water. 

(b)  Below  518°  F.  not  more  than  30  per  cent  middle 
oils. 

(c)  Below  626°  F.  not  less  than  95  per  cent  heavy 
oils,  middle  oils,  and  light  oils  and  water,  if  any. 

The  pitch  is  not  poured  unless  the  stones  are  quite 
dry,  which  is  affected  by  tarpaulin  protection  or  by  the 
employment  of  portable  blowers.  When  the  material  is 
spread  and  levelled,  it  is  rolled  down  dry  without  chip- 
pings  until  the  stones  present  a  mosaic  surface. 

The  quantity  of  pitch  required  to  grout  a  single  coat- 
ing is  about  1}  gal.  per  square  yard  for- a  consolidated 
thickness  of  2  in.,  li  gal.  for  Zl  in.,  and  2  gal.  for  3  in. 

In  melting  the  pitch,  boilers  of  from  2  to  3  tons 
capacity  are  charged  with  pitch  and  about  one-half  of 
the  proper  proportion  of  tar  oils.  The  fire  is  kept 
bright  until  the  pitch  reaches  a  temperature  of  300°  F. 
after  four  or  five  hours,  the  other  half  of  the  tar  oils 
is  then  added  and  the  mixture  thoroughly  stirred.  Dur- 
ing this  heating  the  firedoors  are  kept  closed.  After 
stirring  the  doors  are  opened  and  the  mixture  allowed 
to  fall  to  250°  or  270°  F.  If  bad  weather  interferes, 
the  fire-door  is  left  open,  the  damper  closed  and  the 
mixture  allowed  to  fall  to  200°  F.,  at  which  temperature 
it  is  maintained  at  a  consumption  of  about  7  lb.  coke 
per  hour.  The  boiler  is  always  kept  airtight  during  the 
melting  of  the  pitch. 

The  sand  used,  which  is  clean  and  sharp  is  heated  to 
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400°  F.  Mixture,  in  equal  parts  of  sand  and  pitch,  is 
effected  in  a  separate  vessel  called  a  "dandy,"  and 
poured  into  pouring  cans  of  2  to  3  gal.  capacity.  _  Dur- 
ing the  whole  time  the  matrix  (sand  and  pitch)  is  con- 
tinually stirred. 

Final  rolling  is  begun  immediately  after  pouring  and 
pushed  forward  before  the  matrix  has  had  time  to  set. 
The  10  per  cent  of  graded  chippings  is  spread  partly 
before  and  partly  during  rollings.  Traffic  is  allowed  to 
pass  as  soon  as  the  surface  has  cooled  to  the  noi-mal 
temperature. 

Where  the  traffic  is  heavy  enough  to  demand  double 
pitch-grouting,  the  bottom  layer  is  made  the  thicker 
and  consists  of  large  stones,  the  two  layers  being  rolled 
down  and  grouted  separately.  The  stone  for  the  bottom 
layer  is  graded  from  2  in.  to  3  in.  standard  gage,  and 
no  chippings  are  used  for  iinishing  the  rolling  of  the 
bottom  coat.  The  stone  for  the  top  layer  is  ll-m.  gage, 
and  is  finished  with  chippings  graded  from  J  to  J  in.  ^ 

So  as  to  provide  a  key  for  the  top  layer  the  pitch  is 
poured  until  about  i  in.  of  the  stones  is  left  exposed. 
The  pitch  used  for  double  pitch-grouting  is  31  gal.  per 
square  yard,  with  a  thickness  of  4  in.,  and  3i  gal.  for  4* 
in.,  though  these  quantities  are  sometimes  varied  for 
different  materials. 

Filtered  Well  Water  Recommended 
for  Memphis,  Tenn. 

After  Iron  and  Carbonic  Acid  Removed  Well  Water 

Is  Softer,  Cooler  and  Produced  Cheaper 

Than  Filtered  Mississippi 

WELL  water  freed  from  carbonic  acid  gas  and  iron 
by  aerators  and  filters  rather  than  filtered  Missis- 
sippi River  water  is  the  recommendation  of  Fuller  & 
McClintock,  consulting  engineers  to  the  Board  of  Water 
Commissioners  of  Memphis,  Tenn.  The  well  supply  is 
good  for  75  m.g.d.  and  will  meet  the  demands  for  the 
next  30  years.  The  city  now  uses  13  m.g.d.,  derived 
principally  from  the  Auction  Ave.  Station,  which  is  30 
years  old  and  near  the  end  of  its  useful  life.  Costs  are 
high,  the  service  is  becoming  more  and  more  unreliable, 
and  dangerous  pollution  by  leakage  from  sewers  con- 
stantly menaces  the  supply.  Though  the  artesian  water 
is  soft,  free  from  bacteria,  clear,  cool  and  palatable,  it 
contains  90  to  130  p.p.m.  of  CO,  and  an  iron  content 
varying  from  0.2  to  6.0  p.p.m.  The  CO,  takes  up  iron 
from  the  pipes,  making  storage,  needed  for  fire  protec- 
tion, impracticable,  unless  the  iron  and  CO,  are  removed. 


FUTURE  WATER   REQUIREMENTS   OF   MEMPHIS 

. — Rates   of  Consumption  m.g.d. — . 

Max.  Day 

Estimated  Ave.  Max.  Max.      Including 

Year  Population  Day  Day  Hour    Fire  Draft 

1920 162,351  13  20  27  36 

1930  .  203,000  18  27  37  44 

1940  •  249,000  24  36  50  55 

\950.'.'.'.'.'.'.'.'. .'..'. 299,000  31  47  65  67 

It  is  proposed  to  sink  24  wells  having  capacities  of 
1  m.g.d.  each  and  install  an  18-m.g.d.  aeration  and  filter 
plant.  The  principal  reasons  given  in  the  report  for 
choosing  the  artesian  supply  rather  than  river  water 
are  as  follows: 

The  water  would  be  much  harder  than  the  artesian  sup- 
ply and  also  appreciably  warmer  in  summer.  Filtered  river 
water  would  be  free  of  iron  and  free  carbonic  acid  in  quan- 
tities which  would  seriously  corrode  iron.  It  would  be  far 
cheaper  to  treat  the  artesian  supply  by  aeration  and  filtra- 


tion to  remove  iron  and  carbonic  acid  than  to  remove  the 
silt  and  bacteria  from  the  river  water. 

A  satisfactory  intake  in  the  Mississippi  River  from  which 
to  obtain  a  city  water  supply  is  more  difficult  and  expensive 
to  obtain  under  local  conditions  than  at  New  Orleans  or  St. 
Louis.  To  establish  such  an  intake  in  the  vicinity  of  the 
bridges  where  the  channel  is  stable  would  be  objectionable 
on  account  of  the  city  sewage,  which  could  be  removed  only 
at  great  expense  by  intercepting  sewers.  To  locate  an  in- 
take twenty  miles  or  more  north  of  the  city  where  the  chan- 
nel and  banks  are  stable  would  be  prohibitively  expensive. 

The  only  safe  and  permanent  location  for  an  intake  pier, 
which  could  be  built  at  reasonable  cost,  is  opposite  Poplar 
St.,  1,500  ft.  from  the  Arkansas  shore,  in  deep  water,  in 
order  to  guard  against  trouble  from  deposits.  From  such 
an  intake  a  tunnel  would  be  built  to  a  resei-voir  and  filtration 
works  at  a  site,  20  acres  in  area,  located  in  the  general 
neighborhood  of  Quinby  Bayou  and  Winchester  Ave.  For 
a  complete  river  water  project  of  a  rated  capacity  of  24 
m.g.d.  estimates  for  construction  costs  are  $5,080,000,  and 
the  average  annual  cost  would  be  $549,400. 

This  river  supply  investment  is  nearly  double  that  re- 
quired for  a  first  class  modern  artesian  water  development 
of  equal  capacity,  including  aeration  and  filtration  works, 
10-m.g.d.  storage  reservoir,  complete  new  pumping  station 
and  all  necessary  piping  connections  and  extensions  to 
satisfy  the  insurance  authorities.  The  annual  cost,  including 
capital  charges,  depreciation,  operation  and  maintenance,  for 
a  river  water  supply  is  about  $200,000  in  excess  of  the 
corresponding  annual  costs  for  a  complete  artesian  de- 
velopment. 

Treatment — The  carbonic  acid  content  is  greatly  reduced 
by  the  air-lift  method  of  pumping  water  from  the  wells, 
about  80  per  cent  being  removed.  However,  it  has  been 
proved  conclusively  by  experiment  and  by  obser\'ation  of 
air-lift  installations  in  various  parts  of  the  city  that  when 
■ron  is  present  the  water  becomes  permanently  milky  in 
appearance  on  storage.  To  prevent  corrosion  in  street  mains 
and  consequent  increase  in  iron  content,  the  carbonic  acid 
should  be  reduced  to  10  p.p.m.  or  less,  which  result  can  be 
obtained  by  additional  aeration  through  nozzles,  coke  beds 
or  other  devices  and  by  the  application  of  small  quantities 
of  quick  lime.  The  iron  can  be  removed  readily  and  com- 
pletely by  passing  the  water  through  rapid  sand  filters  at 
normal  rates  for  mechanical  filters  and  can  be  completely 
removed  from  fully  aerated  water  by  such  means  only. 

Air-IAft — Air  lifts  are  best  for  removing  the  well  water 
and  delivering  it  through  the  collecting  conduit  to  the  pro- 
posed treatment  plant  at  Dunlap  St.  Electrically-operated 
deep  well  pumps  are  somewhat  more  expensive  and  do  not 
show  the  advantage  which  the  air  lifts  possess  in  removing 
80  per  cent  of  the  CO-'.  Air  for  lifting  the  water  and  de- 
livering it  to  Dunlap  St.  will  be  furnished  by  four  compres- 
sors, two  for  regular  service  and  two  for  resei-ve,  each 
having  a  capacity  of  2,700  cu.ft.  of  free  air  per  minute.  The 
compressors  would  be  of  the  horizontal,  cross  compound, 
high-duty  type,  designed  for  a  maximum  pressure  of  80 
pounds. 

Secondary  Water  Motor  Pumps — For  lifting  the  well 
water  20  ft.  to  the  aerating  and  filtration  works  it  is  pro- 
posed to  install  centrifugal  pumps  operated  by  water  motoi-s 
attached  to  the  high-service  pipe  system,  this  being  the 
cheapest  arrangement.  In  the  event  of  a  very  severe  con- 
flagration it  is  possible  to  by-pass  the  filter  works  by  shutting 
down  these  pumps,  but  this  would  not  be  necessary  with 
any  fire  such  as  Memphis  has  ever  yet  experienced. 

High-Lift  Pumps — The  best  arrangement  would  be  to 
provide  two  15-m.g.d.  crank-and-fly  wheel  engines  and  three 
15-m.g.d.  turbine-driven  centrifugal  pumps,  the  two  former 
being  capable  of  supplying  the  secondary  pumps  and  95  per 
cent  of  the  water  used  by  the  city  until  1930.  The 
centrifugal  pumps  would  be  used  during  peak  rates  of 
pumpage  and  when  the  reciprocating  pumping  engines  are 
being  repaired. 

Other  types  of  pumping  equipment  considered  and  re- 
jected as  inadvisable  were  electrically-driven  pumps  not  only 
for   lifting   water   from   the   wells   but   also   for  delivering 
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wator  at  Dunlaj)  St.  from  the  storage  reservoir  into  the  dis- 
tribution system.  No  economy  was  foinui  in  electric  pump- 
ing equipment,  regardless  of  whether  power  be  purchased 
or  generated  at  the  Dunlap  station.  We  are  particularly 
adverse  to  recommending  electricity  where  there  is  no 
stand-by  source  of  power  quickly  available  in  case  the 
primary  current  should  be  shut  off.  In  the  case  of  this 
waterworks  plant,  there  is  no  opportunity  for  storage  of 
pressure  water,  and  no  interruption  in  the  full  necessary 
pumpage  at  the  Dunlap  St.  high  service  pumps  can  be 
tolerated. 

Wells — Eighteen  wells  at  1  m.g.d.  each  are  required  for 
service  and  five  are  required  for  reserve  to  permit  of  re- 
pairs. The  best  spacing,  considering  relative  costs  of  con- 
duit and  extra  head  caused  by  interference  is  500  ft.  The 
economic  size,  considering  the  relation  between  the  first  cost 
of  wells  and  fuel  cost  of  overcoming  friction  in  well  casing, 
is  12  in.  in  dialmeter.  The  average  submergence  is  70  per 
cent;  operating  air  pressure  at  well,  73  lb.  and  station 
pressure  78  pounds. 

Air — The  estimated  free  air  requirement  is  300  cu.ft.  per 
min.  per  m.g.d.,  or  0.43  cu.ft.  per  gallon.  This  is  conserva- 
tive as  compai'ed  with  the  Rix  formula,  which  applied  to 
our  condition  gives  0.28  cu.ft.  per  gallon. 


Spillway  of  Elephant  Butte  Dam  Completed 

THOUGH  the  Elephant  Butte  Dam,  Texas,  was  about 
completed  in  1916.  the  construction  of  the  spillway 
was  postponed  until  the  height  of  the  stored  water  was 
such  that  it  could  be  used  to  advantage  in  excavating 
the  spillway  hydraulickally.  The  accompanying  photo- 
graph taken  recently  by  L.  R.  Fiock,  assistant  engineer, 
U.  S.  Reclamation  Service,  Rio  Grande  Project,  shows 
the  spillway  in  its  relation  to  the  main  dam. 

In  arriving  at  the  final  design,  after  consideration 
was  given  to  curved  channels  and  a  series  of  check 
weirs,  a  straight  channel  was  decided  upon  as  best 
fitting  the  geological  formation  and  the  high  velocities 
which  would  result  down  the  steep  slope  from  the  dam 
to  the  river.  The  section  adopted  has  a  width  of  50  ft., 
is  from  20  to  25  ft.  deep,  and  has  an  estimated  capacity 
of  30,000  sec. -ft.  The  upper  or  curved  sections  of  the 
walls,  which  act  as  turning  walls,  are  of  gravity  type, 
while  the  straight  section  is  designed  with  cantilever 
backfilled  walls. 

Concrete  was  placed  from  a  chuting  tower  135  ft. 
high.  Approximately  36,000  yd.  of  material  was  exca- 
vated and  7,785  cu.yd.  of  plain  and  reinforced  concrete 
placed. 

The  design  and  construction  were  carried  out  under 
the  direction  of  L.  M.  Lawson,  project  manager,  Rio 
GrandeTroject,  U.  S.  Reclamation  Service. 


Comparative  Strength  of  Air-Dried 
and  Kiln-Dried  Wood 

FROM  150,000  comparative  strength  tests  of  kiln- 
dried  and  air-dried  wood  of  28  species  the  engineers 
of  the  Forest  Products  Laboratory  conclude  that  there 
is  no  difference  in  strength.  The  ordinary  fallacy  that 
kiln  drying  produces  stronger  wood  than  air  di-ying 
is  usually  the  result  of  failure  to  consider  differences 
in  moisture  content.  The  moisture  content  of  wood 
on  leaving  the  kiln  is  generally  from  2  to  6  per  cent 
lower  than  that  of  thorougly  air-dried  stock.  Since 
wood  rapidly  increases  in  strength  with  loss  of  mois- 
ture, higher  strength  values  may  be  obtained  from 
kiln-dried  than  from  air-dried  wood.  Such  a  difference 
in  strength  has  no  significance  since  in  use  a  piece 
of  wood  will  come  to  practically  the  same  moisture  con- 
dition whether  it  is  kiln-dried  or  air-dried. 

The  appearance  of  the  dried  wood  is  not  a  reliable 
criterion  of  the  effect  the  di-ying  process  has  had  upon 
its  strength.  The  strength  properties  may  be  seriously 
injured  without  visible  damage  to  the  wood.  Also,  it 
has  been  found  that  the  same  kiln-drying  process  can 
not  be  applied  with  equal  success  to  all  species.  To 
insure  uninjured  kiln-dried  material,  a  knowledge  of 
the  correct  kiln  conditions  to  use  with  stock  of  a  given 
species,  grade  and  thickness,  and  a  record  showing  that 
no  more  severe  treatment  has  been  employed,  are 
necessary. 

Steel  Powder  as  a  Concrete  Content 

In  1920  the  Queensland  Railway  Department  under- 
took a  series  of  experiments  looking  toward  the  dis-. 
covery  of  a  formula  for  obtaining  an  impermeable  con- 
crete with  which  to  reinforce  concrete  reservoirs.  The 
results  of  these  experiments  were  recently  explained  in 
a  conference  at  Brisbane,  in  which  it  was  stated  that  the 
use  of  a  steel  powder  not  only  rendered  the  mortar  or 
concrete  more  impermeable  but  added  to  the  resistance 
and  hardness  of  the  mix.  It  is  recommended  for  use  in 
concrete  placed  in  either  fresh  or  sea  water  because  the 
metal  seems  to  fix  the  cement  and  cut  down  the  chemical 
action  of  the  water.  The  sand  used  in  the  mix  should 
be  chosen  with  the  greatest  care.  Half  as  much  steel 
dust,  which  replaces  part  of  the  sand  content,  is  used  as 
is  cement  in  any  particular  mixtui'e.  Care  must  be 
exercised  in  the  mixing,  and  the  consistency  should  be, 
according  to  the  bulletin  describing  the  experiments, 
"semi-liquid." 


ELEPHANT  BUTTE  DAM  WITH  RECENTLY    COMPLETED  SPILLWAY 
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Bending  Moments  in  Pins  or  Shafts 
Determined  Graphically 

Effect  of  Forces  in  Different  Planes  Expressed  by 

Composite  Moment  Diagram — Maximum 

Movement  Found  by  Inspection 

By  a.  M.  Winslow 

University  of  Washington,  Seattle 

FOR  a  pin  connecting  structural  members  or  machine 
parts  and  supporting  several  non-parallel  forces,  the 
customary  method  of  finding  the  bending  moment  by 
numerical  computation  is  rather  long  and  tedious.  The 
following  graphical  method  is  usually  much  shorter, 
particularly  in  cases  where  the  value  of  the  bending 
moment  is  required  at  more  than  one  point  or  where  the 
point  of  maximum  moment  cannot  be  determined  readily 
by    inspection. 

Graphics  of  Parallel  Forces — The  graphic  method 
will  be  explained  by  considering  first  the  simpler  case  of 
parallel  forces,  for  which  the  well-known  graphical  con- 
struction will  be  given  here  in  order  to  make  clear  the 
extension  of  this  method  to  the  more  complicated  case 
of  non-parallel  forces.  In  Fig.  1,  rv  represents  to  scale 
the  axis  of  a  horizontal  member  with  the  set  of  vertical 
forces  F,,  V„  V,,  V,,  V^  applied  as  shown.  In  the  force 
diagram  the  forces  are  laid  off  in  succession  on  a  line 
be.     According   to   the   usual   notation,    the   length   be 
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FIG.  2    MODIFIED    SOLUTION 
FIGS.  1,  2.    MOMENT  DIAGRAMS  FOR  PARALLEL  FORCES 

represents  to  scale  the  force  included  between  the  large 
letters  B  and  C  in  the  equilibrium  diagram.  Next,  from 
/,  the  point  between  the  two  end  forces,  fa  is  drawn 
parallel  to  rv.  Fi'om  o,  any  convenient  point  in  fo,  the 
lines  ob,  oc,  od,  oe  are  drawn.  Then,  in  the  equilibrium 
diagram,  strrting  at  r  on  the  axis,  rk  is  drawn  parallel 
to  ob,  km  parallel  to  oc,  and  so  on.  In  this  last  con- 
struction it  will  be  noticed  that  the  line  in  the  space 
B  is  parallel  to  ob,  in  the  space  C  parallel  to  oc,  etc. 

At  any  point  t  the  bending  moment  Mt  is,  by  com- 
putation, 

M,  =  V,X  (tr)  —  y,  X  its) 
From  similar  triangles  nrt  and  bof, 
{tn)    _    (tr) 
(fb)    -    {fo) 
(/&)  X  (tr)  =  itn)  X  (/o) 
y,X  {tr)  =  {tn)  X  (fo) 
Likewise,  from  similar  triangles  nkm  and  boc  it  can 
be  shown  that       F,  X  l^-'-')  --"-  ^'""^  X  (/"' 
Therefore, 

M,  ^  itn)  X  (fo)  —  <'«»)  X  (fo) 
=  itm)  X  (fo) 


Expressed  in  general  terms,  in  Fig.  1  the  bending 
moment  at  any  point  t  is  equal  to  the  product  of  the 
intercept  fm  multiplied  by  fo.  The  former,  tyn,  rep- 
resents a  length  in  inches  and  should  be  measured  by 
the  same  scale  as  the  length  of  the  member  7-v,  while  fo 
represents  a  foi-ce  in  pounds  and  should  be  measured 
by  the  same  force  scale  as  be. 

Before  proceeding  to  the  more  complicated  case  of 
non-parallel    forces,    a    modification    of   the    method    of 
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FIG.    3.      COMPOSITE    DIAG-RAM    FOR    PI.V    SUBJEX;TED    TO 
FORCES  IX  DIFFERENT  FLAXES 


Fig.  1  will  be  explained.  In  Fig.  2  assume  the  same 
horizontal  member  rr  and  the  same  vertical  forces  V,, 
V-i'  Ki>  ^v  ^0  3S  in  Fig.  1.  In  Fig.  2,  however,  instead 
of  representing  these  vertical  forces  in  their  true  direc- 
tion, let  them  be  drawn  parallel  to  each  other,  but  in- 
clined at  an  angle  to  the  axis,  as  shown.  Now  draw 
the  force  diagram  and  complete  the  equilibrium  diagram 
in  the  same  manner  as  in  the  preceding  figure,  noting 
that  fo  is  drawn  parallel  to  rv.  Then,  by  precisely  the 
same  reasoning  as  before,  it  may  be  shown  that,  in 
Fig.  2, 

V,  X  (tr)  —V,X  its)  =  (tm)  X  (fo) 

In  other  words,  in  Fig.  2,  the  product  of  the  intercept 
tm  multiplied  by  fo  gives  the  value  of  the  bending 
moment  at  the  point  t  for  parallel  forces  perpendicular 
to  the  a.ris. 

Non-Parallel  Forces — The  above  preliminary  ex- 
planation will  make  clear  the  principles  involved  in  the 
graphical  solution  of  the  general  case  of  non-parallel 
forces  perpendicular  to  the  axis,  which  will  now  be  con- 
sidered. To  make  the  explanation  brief,  a  simple  case 
of  symmetrical  loading  will  be  assumed.  In  Fig.  3, 
the  loading  diagram  shows  the  axis  of  a  pin  rv  with 
perpendicular  forces  P„  P„  P„  P„  P„  the  directions  of 
these  forces  being  shown  at  the  left  of  the  figure. 
Resolve  graphically  each  foi-ce  P  into  vertical  and  hori- 
zontal components,  V  and  H.  Then,  in  the  equilibrium 
diagram  draw  the  axis  rv  to  scale  and  indicate  the  direc- 
tions of  the  vertical  components  parallel  to  each  other, 
but  inclined  to  the  axis  at  an  angle  of  about  45  deg., 
similar  to  Fig.  2.  Indicate  the  directions  of  the  hori- 
zontal components  at  right  angles  to  the  vertical 
components. 

Draw  the  force  diagram,  starting  at  the  intersection 
/,  /'  to  lay  off  the  T'  and  the  H  components,  so  that 
the  point  /,  /'  will  be  between  the  two  end  forces  in 
each  case.     Draw  fo  parallel   to  rv,  and  complete  the 
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force  diagram  and  the  equilibrium  diagram  for  both  the 
V  and  H  forces,  in  the  same  manner  as  in  Fig.  2. 

Then,  in  the  equilibrium  diagram  of  Fig.  3,  since  the 
intercepts  tm  and  tm'  are  at  right  angles,  mvi'  is  the 
resultant  intercept,  and  the  value  of  the  bending  mo- 
ment at  the  point  t  is 

M,  =  (mm')  X  (/o) 

It  can  now  also  be  quickly  determined  whether  the 
maximum  bending  moment  occur.s  at  t  or  at  s.  More- 
over, if  the  value  of  the  bending  moment  is  required  at 
any  intermediate  point  y  in  the  span,  draw  the  inter- 
cepts yz  and  yz';  then 

M,j=  (zz')  X  (fo) 

In  certain  cases  this  graphical  process  can  be  short- 
enedi  somewhat.  For  example,  where  the  loading  is 
symmetrical  about  the  middle  of  the  span,  as  in  Fig.  3, 
it' is  of  course  necessary  to  draw  the  equilibrium  dia- 
gram for  only  one-half  of  the  span.  Also  the  multiplica- 
tion {mm')  X  (/o)  may  be  simplified  by  a  suitable 
choice  of- the  length  of  fo.  This  choice  of  fo  may  be 
conveniently  made  as  follows  in  cases  of  pins  of  moder- 
ate length.  A  principle  is  involved  regarding  the  scales 
of  vim'  and  fo.  As  noted  previously,  any  intercept  mm' 
should  regularly  be  measured  by  the  same  scale  of 
length  as  ri',  while  fo  is  measured  by  the  force  scale 
of  the  force  diagram.  In  the  product  (mm')  X  (fo), 
however,  the  result  will  obviously  be  the  same  if  these 
scales  are  interchanged,  that  is,  if  mm'  is  measured  by 
the  force  scale  and  fo  is  measured  by  the  scale  of  rv. 
With  pins  of  moderate  length,  it  is  usually  convenient 
to  draw  the  span  length  rv  full-size  and  also  make  the 
actual  length  of  fo  one  inch.  Then,  interchanging  the 
scales  as  just  noted,  if  the  intercept  mm'  is  measured 
by  the  force  scale  in  pounds,  the  scale  reading  is  directly 
the  value  of  the  bending  moment  in  inch-pounds. 


Suspended  Ceiling  Specifications  Suggested 

IN  ORDER  to  co-ordinate  the  practice  of  design  of  sus- 
pended ceilings  of  metal  lath,  the  Associated  Metal 
Lath  Manufacturers  have  issued  the  following  specifica- 
tions for  that  type  of  construction. 

Hanger — The  vertical  member  which  carries  the  steel 
framework. 

The  minimum  size  for  hangers  shall  be  No.  8  galvanized 
wire  In. -in.  flats  or  rf^-in.  round  mild  steel  rods.  The  wire  is 
to  be  attached  by  twisting  three  times — flats  attached  by 
bolting  with  I  bolts — rods  by  twisting  twice,  or  by  right 
angle  bends  and  wiring.  They  shall  be  spaced  not  to  exceed 
4  ft.  centers  in  either  direction. 

liuvnev Channel — The  heaviest  horizontal  member. 

Runner  channels  are  to  be  not  less  than  li-in.  channels 
with  a  minimum  of  0.442  lb.  per  lin.ft.  They  shall  be  spaced 
not  to  exceed  4  ft.  on  centers. 

Furring  Channel — The  smallest  horizontal  member,  to 
which  the  lath  is  attached. 

Furring  channels  shall  be  not  less  than  l-in.  channels 
iwth  a  minimum  weight  of  0.276  lb.  per  lin.ft.,  attached  to 
runner  channels  by  at  least  three  loops  of  No.  16  galvanized 
wire  at  each  crossing.  They  shall  be  set  on  various  centers, 
depending  upon  the  lath  to  be  used.  A  maximum  of  112  in. 
centers  shall  be  used  for  3-lb.  flat  lath,  154-in.  centers  maxi- 
mum for  .3.4  lb.  flat  lath,  19-in.  centers  maximum  for  3  lb. 
rib  lath. 

Metal  Lath — The  plastering  base  and  reinforcement. 

Metal  lath  shall  weigh  not  less  than  3  lb.  per  square 
yard.  Metal  lath  shall  be  attached  to  the  furring  channels 
by  No.  18  gage  annealed  galvanized  lather's  wire,  every  6 
in.  along  the  furring  channels. 


Laminated  Floor  Tested  for  Influence  of 
End  Joints  of  Plank 

By  E.  0.  Ericson 

Cumberland,  Md. 

IN  THE  construction  of  a  laminated  plank  floor  for  a 
tire  factory  building  recently,  the  question  arose  to 
what  extent  the  floor  is  weakened  by  the  end  joints  if 
individual  plank  do  not  run  across  the  full  span  between 
girders.  Such  a  floor  consists  of  strips  of  wood  ranging 
from  2  X  4  to  2  x  10  or  deeper,  laid  on  edge,  each 
strip  thoroughly  nailed  to  the  preceding  one.  The  top 
of  the  floor  thus  built  is  smoothed  off  by  adzing  and  a 
top  floor  then  laid  over  it.  Common  practice  in  building 
such  floors  is  to  use  pieces  long  enough  to  reach  from 
girder  to  girder,  which  makes  the  floor  rather  costly 
and  causes  trouble  in  getting  a  large  number  of  pieces 
of  the  same  length,  especially  where  the  span  is  more 
than  16  ft.  It  is  much  more  convenient  to  use  random 
lengths.  As  no  method  of  calculating  the  strength  of 
a  floor  having  joints  within  the  .span  was  known,  an 
actual  test  was  made.  The  results  of  the  test  were  so 
satisfactory  that  all  the  floors  of  the  building  were 
constructed  like  the  test  sample,  with  plank  joints 
making  up  as  much  as  one-third  the  total  cross-section. 

Spans  of  20  ft.  and  a  floor  load  of  400  lb.  per  square 
foot  were  contemplated.  Counting  the  full  cross-section 
of  the  floor  (under  the  common  practice  of  using  pieces 
of  such  length  as  to  reach  from  girder  to  girder),  a 
floor  thickness  of  10  in.  was  required,  at  an  allowable 
fiber  stress  of  1,200  lb.  per  square  inch.  Therefore, 
2  x  10  planks  20  ft.  long  would  have  to  be  used.  In  order 
to  reduce  cost  and  expedite  the  shipping  of  the  lumber, 
however,  it  was  desired  to  use  random  lengths,  which 
would  involve  joints  within  the  length  of  a  span. 

The  test  was  made  on  a  section  2  ft.  wide  extending 
over  three  20-ft.  bays.  The  material  was  2  x  10  long- 
leaf  yellow  pine,  dressed  on  four  sides,  with  ^-in.  cham- 
fer on  each  corner.  The  lengths  ran  from  10  to  20  ft., 
and  they  were  so  arranged  that  every  third  strip  was 
of  the  same  arrangement  as  regards  joints.  The  2-ft. 
width  was  made  up  of  fifteen  planks,  of  which  five 
broke  joint  at  the  center  of  the  middle  span  and  five 
near  the  end  of  this  span,  while  in  the  two  end  spans 
the)  three  sets  of  joints  came  at  various  positions 
but  not  at  the  middle  of  the  span.  The  nailing  consisted 
of  two  20-penny  wire  nails  vertically  one  above  the 
other,  every  18  in.  along  the  length  of  a  plank. 

For  the  test  the  middle  bay  was  piled  with  bricks  in 
individual  piles,  slightly  separated  to  avoid  arching  as 
the  floor  deflected,  and  as  each  layer  of  brick  was  put 
down  the  deflection  of  the  middle  section  was  measured. 
These  deflections  amounted  to  about  s  in.  at  500  lb.  per 
square  foot,  li  in.  at  1,000  lb.  per  square  foot,  and  2i'i. 
in.  at  1,500  lb.  per  square  foot.  At  a  load  of  1,587  lb. 
per  square  foot  a  fracture  occurred  in  the  sixth  board 
from  one  side,  at  the  center  point  of  the  middle  bay. 
Loading  was  continued,  however,  to  1,700  lb.,  with  a 
total  deflection  of  2i'!;  in.,  and  this  load  in  two  days 
produced  no  further  deflection. 

A  working  load  of  400  lb.  per  square  foot  on  such 
a  floor  would  give  a  factor  of  safety  of  4,  according  to 
the  test.  Since  a  complete  floor  has  greater  strength 
because  of  the  fact  that  each  section  is  supported  by 
the  section  to  either  side  of  it  and  because  of  the  maple 
top  floor,  it  was  decided  that  the  factory  floors  could  be 
safely  built  like  the  test  section. 


570 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  14 


First  Pit  River  Power  Project 
Is  Completed 

Highest  Unit  in  Continuous  River  Development 

Totals  90,000  Hp.— 220,000-Volt  Power 

Line  202  Miles  Long 

A  FORMAL  opening  Sept.  30  marked  the  completion 
of  Pit  River  project  No.  1,  the  first  large  unit  in 
a  series  of  hydro-electric  plants  being  built  on  the  Pit 
River  in  northern  California  by  the  Pacific  Gas  & 
Electric  Co.  The  series  of  several  plants  to  be  built  on 
this  stream  will  use  the  same  water  successively  in 
developing  a  total  of  about  600,000  hp.  Pit  No.  1, 
which  stands  at  the  upper  end  of  the  series,  is  notable 
for  the  size  and  head  on  the  reaction  wheels  installed — 
45,000  hp.  units  under  a  454-ft.  head — but  a  still  more 
remarkable  feature  is  the  watershed  whose  uniformity 


GENERAL  VIEW  ON  PIT  RIVER  NO.  1  PROJECT 

Surge  chamber  not  yet  completed.  Note  precipitous  drop  at  right  where  flume  will 
convey  overflow  from  surge  cliamber.  Tunnel  dump  shows  at  left  and  crusher  plant 
on  right  at  top  of  penstock. 


of  stream  flow  has  justified  extensive  construction  de- 
signed to  handle  a  flow  of  1,800  sec.-ft.  without  the 
provision  of  any  artificial  storage  whatever.  A  map 
and  profile,  together  with  general  descriptions  of  the 
Pit  River  series  of  plants  and  the  construction  of  thirty- 
five  miles  of  railroad  to  Pit  River  No.  1,  appeared  in 
Engineering  Neivs-Record,  Oct.  13,  1921,  p.  604. 

Pit  No.  1  takes  its  water  from  Fall  River,  a  tributary 
of  the  Pit,  only  15  miles  long,  but  which  springs  full- 
fledged,  as  it  were,  from  the  lower  edge  of  the  Modoc 
lava  beds.  These  beds  of  porous  formation  occupy  a 
wide  more  or  less  level  plain,  seventy-five  miles  long, 
in  which  there  are  no  surface  streams.  The  extent 
of  their  stabilizing  effect  on  the  runoff,  as  shown  by  the 
uniform  flow  of  Fall  River,  is  such  that  seasonal  varia- 
tions are  almo.st  entirely  eliminated.  The  maximum 
fluctuation  of  the  river  level  on  record  is  considerably 
k'.^s  than  one  foot.  In  the  city  of  Fall  River  Mills,  near 
the  intake,  there  is  a  historic  island  who.se  surface  aver- 


ages but  1  or  2  ft.  above  normal  water  level  and  which 
has  on  it  a  flourishing  garden  and  orchard  surrounding 
a  residence  built  many  years  ago  with  the  floor  only 
3  ft.  above  water  level. 

With  the  exception  of  the  first  part  of  the  tunnel 
work,  practically  the  entire  project  has  been  built  in 
the  year  since  the  completion  of  the  railroad.  Prior 
to  that  time  mud  and  snow  made  the  main  camp  almost 
inaccessible  for  seven  months  of  the  year  and  all  work 
was  done  under  difficulties.  Within  the  past  year,  how- 
ever, the  construction  forces  have  included  as  high  as 
2,000  men.  Rapid  progress  was  made  on  all  parts  of 
the  work  and  construction  was  completed  according  to 
schedule. 

During  the  year  the  diversion  dam  in  Fall  River  has 
been  started  and  finished,  the  intake  canal  involving 
the  removal  of  80,000  cu.yd.  has  been  excavated  and 
lined   with   riprap   and  the   10,111-ft.   tunnel  has   been 

completed  and  concreted.  On 
the  lower  end  of  the  project 
excavation  for  the  power 
house  foundation  was  started 
less  than  a  year  ago.  Since 
then  the  building  has  been 
completed,  a  1,200  ft.  tailrace 
which  involved  a  120,000- 
cu.yd.  excavation  has  been 
built  and  lined  with  riprap, 
and  two  1,375-ft.  steel  pen- 
stocks and  a  concrete  surge 
chamber  have  been  con- 
structed, not  to  mention  the 
installation  of  all  electrical 
equipment,  including  the  out- 
door transformer  bank  and 
about  150  miles  of  220,000- 
volt  steel  tower  lines.  Instal- 
lation of  equipment  in  the 
power  house  was  carried  on 
simultaneously  with  the  erec- 
tion of  the  structure  itself. 
Pit  No.  1  is  a  compact  pro- 
ject; from  the  diversion  on 
Fall  River  to  the  discharge 
into  Pit  River  at  the  end  of 
the  tailrace  the  water  travels 
but  little  over  2A  miles.  Be- 
cause of  irrigated  areas  abovo 
and  the  necessity  for  avoiding 
levels,  the  intake  dam  is 
chiefly  a  submerged  structure,  600  ft.  long,  with 
its  crest  but  little  above  normal  river  level.  It  has 
three  radial  gates  for  emergency  use  in  letting  water 
through  the  dam.  Entrance  to  the  intake  canal  is  at 
right  angles  to  the  stream  flow  at  the  west  end  of  the 
dam  and  is  controlled  by  three  10  x  20-ft.  radial  gates. 
The  setting  for  these  gates  was  combined  with  a  high- 
way across  the  canal  in  a  single  concrete  structure  with 
the  motors  for  operating  the  gates  instal'ed  on  a  second 
level  of  floor  just  below  the  roadway. 

The  intake  canal,  1,200  ft.  long,  is  designed  to  carry 
1,800  sec.-ft.  at  a  velocity  of  2.8  ft.  per  second.  To 
prevent  caveins  the  side  walls  were  lined  with  masonry 
from  intake  to  tunnel  portal.  Materials  excavated  from 
the  tunnel  were  crushed  to  provide  rock  and  sand  for 
the  concrete  tunnel  lining  which  was  placed  by  the 
pneumatic  process.  Crushing  plants  were  installed  at 
both  portals  of  the  tunnel.     The  one  on  the  lower  end 


any    change    in    water 
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also  supplied  aggre- 
gate to  make  the 
concrete  f  or  the 
power  house.  Stor- 
age piles  of  mate- 
rial ready  for  the 
power  house  were 
made  on  the  steep 
sidehill  below  the 
tunnel  portal,  whence 
delivery  to  the 
power  house  mixing 
plant  could  be  made 
by  gravity  as  re- 
quired. 

The  surge  cham- 
ber is  a  structure  of 
massive  design,  55 
ft.  high  and  60  ft. 
wide  inside,  uniting 
the  lower  end  of  the 
tunnel  with  the 
double  penstock  line. 
It     is     designed     to 

spill  over  the  circular  top  and  into  a  canal  which  dis- 
charges over  a  precipitous  cliff  nearby.  Each  penstock 
is  equipped  with  a  remote  control,  motor  operated,  but- 
terfly valve,  10  ft.  9  in.  in  diameter,  located  near  the 
surge  chamber.  Just  below  these  valves  at  the  top  of 
the  steep  slope  are  placed  36-in.  stand  pipes  for  air  vent- 
ing the  penstocks.  At  their  lower  ends  the  penstocks 
pass  beneath  the  switch  house  and  into  the  wheel  pits 
via  two  15-ft.  concrete-lined  tunnels. 

The  two  hydraulic  units  are  Allis-Chalmers  single 
runner  vertical  reaction  turbines,  rated  at  45,000  hp. 
each,  equipped  with  hydraucone  regainers  and  driving 
35,000  kva.  generators.  The  stilling  pool  just  below 
the  power  house  has  been  provided  with  an  accurately 
leveled  knife-edge  weir  120  ft.  long  which  is  to  be  used 
in  connection  with  hook  gages  installed  in  protected 
wells  alongside  for  measuring  discharges  accurately. 

In  keeping  with  recent  California  practice  all  trans- 
formers are  placed  outdoors  on  concrete  foundations, 
thus  decreasing  the  size  of  the  structures  required,  but 
by  means  of  convenient  track  connections  into  the  build- 


PIT  RIVER  POWER  HOUSE 
Turbines  discharge  into  stilling-  basin 
whence  canal  1,200  ft.  long  loads 
into  Pit  River.  Forms  not  yet  re- 
moved from  circular  spillway  section 
on  surge  chamber  at  top  ot  penstock 
line. 


ing,  the  equipment  is  kept  within  easy  reach  of  the 
power-house  cranes. 

Many  electrical  problems  of  a  pioneering  nature  had 
to  be  worked  out  in  preparation  for  the  use  of  220,000 
volts  on  the  transmission  lines  which  will  lead  from  Pit 
No.  1  202  miles  to  Vacaville,  the  distribution  center  not 
far  from  San  Francisco  Bay.  The  full  voltage  is  not 
to  be  employed  at  the  outset.  The  first  operation  will  be 
at  110,000  volts  over  two  parallel  circuits,  one  of  which 
will  be  used  as  a  reserve.  Later  one  of  the  circuits  will 
be  tested  out  at  175,000  volts,  after  which  the  voltage 
on  the  other  circuit  will  be  raised  to  220,000. 

The  construction  of  Pit  No.  1  has  been  done  by  the 
company's  own  forces.  0.  W.  Peterson  is  construction 
engineer  and  E.  H.  Steele  in  charge  of  line  construction. 


VIEW   FROM   FALL    RIVER    DIVERSION    DAM 

TOWARD  TUNNEL 

Earth  barrier   in  foreground  was  last   o£  canal   excavation 

to    be    taken    out.      Tainter    gates    located    under    highway 

bridge.     Canal  lined  with  hand-»Iaced  riprap. 


The  Engineer 

From,  the  Winnipeg  "Tribune,"  Sept.  7,  192S 

THE  fact  that  the  Engineering  Institute  of  Canada  is  in 
convention  here  makes  the  occasion  opportune  to  pay  a 
little  tribute  of  praise  to  one  of  the  most  essential  and  one 
of  the  least  appreciated  of  the  professions. 

Study  almost  any  phase  of  modern  life,  and  at  the  bottom 
will  be  found  an  engineer.  When  we  learn  to  recognize  the 
engineer,  and  value  his  services  at  their  true  worth,  the 
world  will  make  much  more  rapid  progress  and  at  the  same 
time  a  great  profession  will  come  into  its  own. 

Great  trains  shuttle  back  and  forth  across  the  continent, 
thundering  their  contempt  for  the  roadbed  that  plays  a 
humble  but  essential  part  in  transportation.  Somewhere  a 
long  time  back  an  engineer  l^acked  his  way  through  the 
bush  or  tramped  over  the  lone  prairie,  surveying  the  line. 
After  him  came  another  engineer,  blasting  and  digging  and 
filling  until  the  roadbed  was  made  and  the  steel  laid.  Other 
engineers  were  creating  the  machinery  that  constructed  the 
locomotive  and  the  cars,  and  they  were  made  from  steel. 
Engineers  had  found  the  iron  ore,  engineers  had  mined  it, 
engineers  had  turned  it  into  steel  with  the  aid  of  chemical 
engineers  and  electrical  engineers  and  many  others. 

We  say  casually  that  Canada  has  18,000,000  available 
horsepower  in  hydro-electric  energy.  How  do  we  know? 
Engineers  of  the  hydrographic  branch  have  been  ranging 
the  whole  Dominion,  measuring  the  flow  of  rivers,  many  of 
them  in  the  almost  inaccessible  fastnesses  of  the  hinterland. 
Engineers  first  surveyed  the  course  of  the  rivers,  and  when 
the  time  comes  when  hydro-electric  development  is  possible 
on  any  of  them,  engineers  will  choose  the  site,  engineers 
will  construct  the  dams  and  the  power  plants  and  the 
transmission  lines.  The  development  of  the  hydro-electric 
power  of  Manitoba  is  one  of  the  greatest  factors  shaping 
the  destiny  of  this  province  and  its  people. 

A  great  bridge  costing  many  millions  of  dollars  is  to  be 
erected.  Engineering  brains  must  figure  the  stress  and 
strain  on  each  little  strut  or  girder,  even  each  both  in  the 
structure.  A  highway  is  planned — engineers  must  figure 
gradients  and  drainage  and  materials  and  construction.  A 
great  building  is  to  be  erected,  and  engineering  accuracy  is 
called  to  find  out  what  foundations  are  necessary.  A  city 
requires  water,  and  the  engineer  i.s  the  man  who  finds  it 
and  brings  it  in  and  distributes  it.  Does  concrete  work 
crumble  under  the  action  of  alkaline  water?  Turn  to  the 
engineer.  What  radiation  is  necessary  to  heat  a  space  of 
200,000  cu.ft.?  Ask  the  engineer.  What  is  the  wind  stress 
again.st  a  great  illuminated  sign  high  in  the  air?  Consult 
an  engineer. 

The  engineer  is  the  brains  of  construction  and  develop- 
ment. The  capitalist  supplies  money,  the  workingmen 
supply  labor,  the  management  furnishes  direction  and  initia- 
tive. The  engineer's  job  is  to  say  what  can  be  done  and 
how  it  can  be  done — and  he  must  know,  for  guesswork  is 
foreign  to  his  nature. 

It  is  a  noble  profession,  and  one  of  the  greatest.  Let  us 
hope  that  greater  recognition  will  come  to  it. 
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Methods  and  Cost  of  Laying  Gas 
Main  with  New  Joint 

Deep  Bell  Joint  Packed  with  Cement  and  Yarn — 

Hand  Trenching  and  Backfilling — Large 

Bell  Holes  Facilitate  Calking 

By  Jacob  D.  von  Maur 

Superintendent  of  Distribution,  Laclede  Gaslight  Co., 
St.  Louis,  Mo. 

ATWENTY-FOUR-IN.  high-pressure  gas  main  laid 
recently  at  St.  Louis,  Mo.,  is  believed  to  be  the  first 
high-pressure  main  laid  with  pipe  having  the  No.  2  or 
alternative  design  of  bell  for  cement  and  combination 
joints  adopted  by  the  American  Gas  Association  in  1913 
and  revised  in  1922.  This  bell  and  the  standard  bell  are 
shown  in  the  accompanying  drawing.  It  will  be  noted 
that  in  the  No.  2  bell  the  depth  is  much  greater,  the 
lead  groove  is  omitted  and  the  bell  is  tapered  so  that 
the  lead  or  cement  space  is  greater  at  the  back.  Thus 
in  the  24-in.  pipe  the  bell  is  6  in.  instead  of  5  in.  deep 
and  the  lead  space  increases  from  0.63  in.  to  0.75  in. 
at  the  back  instead  of  having  a  uniform  width  of 
0.63  in.  The  weight  of  the  new  bell  is  thus  259.5  lb. 
instead  of  235.1  lb.  in  the  standard  design.  This  main 
is  1,000  ft.  long  and  forms  part  of  the  high-pressure 
belt  line  which  is  a  distinctive  feature  of  the  St.  Louis 
gas  distribution  system.  Of  the  total  length,  900  ft. 
are  laid  with  pipe  having  the  new  joint  and  100  ft. 
with  pipe  having  the  old  standard  bell  and  spigot  joint. 

In  order  that  the  joint  made  with  the  No.  2  bell 
should  be  given  the  best  possible  test  no  expense  was 
spared  to  lay  this  main  as  nearly  perfect  as  possible. 
The  bell  and  spigot  were  carefully  cleaned  with  wire 
brushes  and  each  length  of  pipe  was  laid  on  wood 
blocks  set  flush  with  the  bottom  of  the  trench,  so  that 
the  pipe  has  a  bearing  on  the  ground  as  well  as  on  the 
blocks.  The  bell  holes  were  made  unusually  large  so 
that  the  calkers  had  ample  room  to  work  comfortably. 
Jute  packing,  free  from  oil,  was  used  in  the  joints.  The 
first  yarn  was  dipped  in  water  and  then  thoroughly 
squeezed  so  as  to  leave  it  just  damp.  Four  strands  were 
first  placed  in  the  joint  and  thoroughly  calked  with 
heavy  yarning  irons  driven  with  hand  calking  hammers. 
The  pipe  was  well  set  by  filling  and  tamping  the  earth 
between  the  joints. 

After  six  lengths  of  pipe  were  laid  the  joints  were 
finished  by  filling  the  space  between  the  spigot  and  bell 
with  neat  cement,  hand  mixed  with  water  in  the  propor- 
tion of  10.5  quai-ts  of  cement  to  4.5  quarts  of  water. 
The  proportion  of  water  to  cement  (45  per  cent)  is 
somewhat  more  than  theory  calls  for,  but  with  weather 
conditions  the  hottest  of  the  year  this  proportion 
appears  to  be  about  right.  When  the  joint  was  filled 
to  the  face  of  the  bell  with  cement,  seven  strands  of 
dry  yarn  were  calked  in  with  hand  calking  irons  and 
driven  back  by  a  sledge  hammer.  This  resulted  in  the 
excess  water  being  taken  up  by  the  yarn  and  the  cement 
packed  in  the  joint  to  its  maximum  density.  The  port- 
land  cement  averaged  a  tensile  strength  of  292  lb.  and 
405  lb.  at  7  and  28  days  respectively. 

After  the  joint  was  faced  with  cement  it  was  covered 
with  wet  bags  which  were  kept  moistened  as  long  as 
the  joint  was  exposed  to  the  weather.  The  cement  was 
allowed  to  set  for  at  least  24  hours  before  testing  the 
joint.  The  line  was  tested  in  three  sections  with  air 
at  a  pressure   of   12   lb.  per   square   inch.      The  gage 


showed  tight,  but  each  joint  was  then  separately  tested 
with  soap  suds  and  not  the  slightest  pin-hole  leak  was 
discovered.  It  is  believed  that  this  line  will  remain 
permanently  bottle-tight. 

The  time  actually  requii-ed  with  two  men  to  calk  each 
joint  was  45  minutes.  But  their  work  was  more  than 
simply  calking  the  joint.  There  were  live  gas  connec- 
tions to  be  made,  holes  to  be  tapped  and  assistance 
given  in  placing  the  pipes.  As  a  matter  of  fact  the 
cost  of  calkers  and  cement  mixer  on  this  job  amounted 
to  30c.  per  foot,  or  the  total  cost  of  laying  and  calking, 
including  the  cost  of  live  gas  connections,  was  48c. 
per  foot. 

The  gang  for  laying  this  main  was  organized  on  the 
job.  Labor  was  paid  40c.  an  hour  and  was  very  scarce 
at  this  price.     The  men  were  mainly  miners  and  rail- 


JOINTS  FOR  CAST-IRON  GAS  MAINS 
A :    standard    bell.      B ;    bell    for   cement    and    combination 
joints. 

road  men  out  on  strike,  together  with  a  sprinkling  of 
farmers,  but  the  miners  and  railroad  men  could  not 
stand  the  strain  of  working  in  the  sun  and  most  of 
these  men  quit  after  working  from  two  to  six  days. 

In  excavation,  the  top  18-in.  of  the  trench  was 
macadam  with  a  very  heavy  telford  base  and  in  places 
an  additional  old  paving  was  encountered.  Below  this 
was  hard  dry  clay,  which  expanded  33  per  cent  in  bulk 
when  loosened.  Owing  to  the  proximity  of  double 
street-car  tracks  much  additional  handling  of  earth  was 
required.  The  item  of  digging  bell  holes  was  unusually 
large  and  amounted  to  approximately  1.7  cu.yd.  per 
joint.  The  trench  was  6.5  ft.  deep  and  its  average 
width  in  clay  was  3.1  ft.  Including  the  paving,  bell 
holes  and  connections  the  total  amount  of  excavation 
was  946  cu.  yd. 

With  hand  labor  for  work  of  this  kind  we  can  usuall5' 
estimate  an  average  of  1  cu.yd.  per  lineal  foot  of  trench, 
and  the  total  labor  cost  per  foot  is  equal  to  one  day's 
pay  for  a  laborer.  On  this  basis  the  estimate  for  all 
labor  would  be  $3.60  per  lineal  foot  of  completed  work. 
The  actual  cost  on  this  job  was  as  follows: 

Total       Per  Foot 

Kxcavation.  including  removal  of  paving,  dig- 
ging Irencli.  bill  lioK-s  ami  excavations  for 
connections    and    obstructions    $1,2S3.70        J1.28 

La.ving    pipe,     including    calking,    connections 

and     testing     1S0.S4  0.4S 

Backrilllng,    including    repaving,    hauling    dirt 

to  dump  and  cleaning  up 731.66  0.73 

Miscellaneous,  including  construction  of  valve 
manhole,  bracing,  foremen  and  city  inspec- 
tion              588.24  0.59 

Total     $3,084.44        $3.08 

Supervision  and  engineering   0.31 

Grand    total    $3.39 

Where  excavating  and  backfilling  machinery  can  be 
used  the  costs  can  be  lowered.  Conditions  are  not 
always  favorable  for  their  use  but  the   high   price  of 
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labor  will  gradually  force  the  sjreater  use  of  these 
mechanical  agencies.  It  is  interesting  to  note  that  the 
cost  of  laying,  backfilling  and  cleaning  up  amounted 
to  nearly  as  much  as  the  cost  of  excavation.  Tamping 
in  6-in.  layers  is  very  expensive  work. 

As  an  experiment,  several  joints  were  made  by  adding 
10  per  cent  of  iron  filings  and  sal-ammoniac  to  the 
cement.  This  was  done  at  the  suggestion  of  C.  Winter, 
of  Robert  W.  Hunt  &  Co.,  who  conducted  the  cement 
tests.  These  joints  also  proved  to  be  tight.  A  few 
lengths  of  pipe  with  standard  bell  were  used,  with  lead 
joints  calked  by  hand  calking  tools  driven  with  sledge 
hammers. 

Where  lead  joints  are  properly  made  they  will  give 
much  better  results  than  they  are  usually  given  credit 
for.  Many  such  joints  have  been  condemned  when 
probably  the  true  cause  was  not  due  to  the  calking 
material  used.  For  this  reason,  special  attention  was 
given  to  the  laying  of  this  main  in  order  to  ensure 
that  the  pipe  was  laid  in  the  best  possible  manner  and 
that  all  causes  which  might  result  in  a  joint  leaking 
were  elminated  as  far  as  possible. 

With  reference  to  the  shovels  used  for  excavation, 
a  number  of  different  designs  were  used  and  it  was 
interesting  to  note  that  a  properly  designed  shovel 
would  give  20  per  cent  greater  efficiency  over  many 
shovels  in  common  use.  With  labor  paid  at  the  rate 
of  $3.60  for  nine  hours  work,  this  increase  in  efficiency 
means  72c.  per  day  per  shovel.  The  importance  of 
using  a  properly  designed  shovel  is  not  generally  appre- 
ciated, but  with  proper  tools  a  man  can  not  only  do 
more  work  per  day  but  can  do  it  with  less  fatigue.  This 
human  factor  should  not  be  overlooked  by  the  engineer 
or  contractor. 


British  Road  Direction  Posts  and 
Warning  Signs 

ALL-METAL  road  signs  have  been  made  standard 
L  in  Great  Britain.  In  order  to  evolve  signs  which 
might  be  generally  acceptable,  the  Minister  of  Trans- 
port requested  the  County  Surveyors'  Society  to  report 
on  the  question.  The  proposals  made  were  then  sub- 
mitted to  the  more  important  associations  of  road  users 
and  motor  organizations,  and  were  finally  accepted  at  a 
meeting  of  the  Roads  Advisory  Committee.  The  ac- 
companying illustrations  show  the  direction  and  the 
place  and  name  signs. 

The  instructions  of  the  Minister  of  Transport  are 
that  the  posts  should  occupy  a  dominant  position  and 
that  in  certain  cases  it  may  be  advisable  to  re-site  exist- 
ing posts  to  attain  this  end.  Direction  arms,  it  is 
stated,  should  be  set  at  such  angles  as  to  ensure  that 
each  arm  lies  along  the  immediate  general  direction  of 
the  road  which  it  indicates.     Other  suggestions  are: 

1.  The  projection  of  the  direction  arms  over  the 
roadway  should  be  avoided. 

2.  In  all  cases  the  lower  arms  should  indicate  the 
more  important  road,  and  only  the  arms  indicating  the 
same  i-oad  should  be  set  in  the  same  horizontal  plane. 

3.  Where  the  text  and  size  of  lettering  upon  the 
arms  of  an  existing  post  are  otherwise  suitable,  the 
route  number  may  be  conveniently  secured  to  the  end 
of  the  direction  arm  by  means  of  a  sleeve  connector  and 
set  screws. 

4  An  indication  shall  be  given  on  the  post  of  the 
Highway  Authority  responsible  for  its  maintenance. 
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5.  In  all  but  exceptional  cases  the  arm  should  be 
lettered  on  both  sides,  the  nearest  village  being  given 
first,  then  the  nearest  important  town,  followed  by  the 
terminal  town  where  necessary.  The  mileage  should 
be  given  in  figures  only,  immediately  following  the  place 
to  which  it  refers,  the  lowest  fraction  being  a  quarter. 

6.  Wherever  possible,  the  direction  post  should  be 
placed  in  such  a  position  as  to  be  visible  to  traffic  from 
all  converging  roads  for  a  distance  of  at  least  a  hundred 
yards. 

For  warning  signs  and  notices,  the  Ministry  recom- 
mends on  top  of  a  9-ft.  post,  a  red  triangular  "danger" 
sign.  The  special  danger  to  be  avoided  is  indicated  by  a 
symbol,  together  with  a  clear  and  simple  title  in  letters 

2  in.  high,  upon  a  vertical 
plate  12  in.  wide  and  21 
in.  long  fastened  to  the 
post  below  the  red  tri- 
angle. The  list  of  dangers 
is:  "School,"  "Level  cross- 
ing," "Cross-roads,"  "Cor- 
ner," "Double  Corner," 
"Steep  Hill."  Cast-iron 
plates  are  recommended 
with  letters  and  details  in 
relief.  Flat  enamelled 
sheet  iron  is  liable  to 
damage  and  defacement 
by  stones.  In  towns  and 
suburban  areas,  where 
street  lighting  arrange- 
ments permit,  the  illu- 
mination of  road  signs  is 
desirable.  At  special 
danger  points  the  red  tri- 
angle, together  with  the 
be    enlarged    to    Ih    times 
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Village  ond  Place  Name  Sign 

TYPES     OF     ALL  -  METAL 

ROAD   SIGNS   IN   GREAT 

BRITAIN 


appropriate    symbol    should 
the  standard  size,  and  lighted. 

The  Ministry  recommends  that  the  color  of  the  sup- 
porting posts  and  the  field  of  the  sign  should  be  plain 
white;  the  color  used  to  denote  the  name  of  the  high- 
way authority  on  the  sign  being  optional. 


Haxd-Surface  Roads  Should  Be  at  Least 
18  Feet  Wide 

A  minimum  width  of  18  ft.  for  hard-surface  roads  is 
recommended  by  the  U.  S.  Bureau  of  Public  Roads.  The 
maximum  width  of  truck  body  generally  permitted  is  8 
ft.  and  5i  ft.  is  the  ordinary  clearance  width  of  automo- 
drive  with  the  wheels  closer  than  li  ft.  to  the  edge 
biles.  At  an  average  speed  of  30  miles  an  hour  it  is 
of  the  pavement,  says  the  bureau.  For  trucks  at  an 
unreasonable  to  expect  the  driver  of  an  automobile  to 
average  speed  of  15  miles  an  hour,  this  distance  should 
not  be  less  than  II  ft.  on  account  of  the  great  width 
of  the  rear  wheel.  Three  feet  seems  to  be  a  minimum 
safe  clearance  between  bodies.  Inasmuch  as  a  certain 
amount  of  truck  traffic  is  to  be  expected  on  all  main 
country  roads,  the  minimum  width  of  surface  should 
be  18  ft.  to  provide  these  clearances  when  an  automobile 
meets  a  truck. 

Where  the  frequency  with  which  trucks  pass  each 
other  becomes  a  big  factor,  as  in  the  neighborhood  of 
large  cities,  the  minimum  width  of  pavement  should  be 
20  ft.  to  provide  a  clearance  of  3i  ft.  and  a  safe  dis- 
tance of  wheels  from  edge  of  pavement. 
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Drainage  Ditches  for  Rio  Grande 
Irrigation  Project 

Reclamation  of  Lands  Spoiled  by  Seepage  and 

Alkali  from  Excess  Irrigation — Cost 

of  Contract  and  Force  Work 


Project  Manager 


By  L.  M.  Lawson 

U.  S.  Reclamation  Suivice,  El  Paso.  Tex. 


EXTENSIVE  land  drainage  works  to  carry  off  seep- 
ajye  water  which  threatened  to  render  useless  a 
large  area  of  irrigated  land  by  waterlogging  and  alkali 
accumulation  have  been  carried  out  with  satisfactory 
results  on  the  Rio  Grande  irrigation  project  of  the 
U.  S.  Reclamation  Service.  Plans  for  this  drainage 
work  were  described  in  Engineering  News-Recoirl  of 
Sept.  18,  1919,  p.  543.  The  present  article  relates  to 
the  results  obtained. 

Stated  brieflj',  70  per  cent  of  this  project,  compri.s- 
ing  a  gross  area  of  200,000  acres  located  in  Nev/ 
Mexico.  Texas  and  Mexico,  was  seeped  or  in  danger  of 
becoming  waterlogged  in  1917.  The  cause  of  this  con- 
dition was  the  over-application  of  irrigation  water  to 


FIG.   1. 


EXCAVATING  DRAINAGE  DITCH  ON  RIO  GRANDE 
IRRIGATION   PROJECT 


lands  of  the  long  narrow  valley  after  completion  of 
the  Elephant  Butte  storage  dam.  Before  storage  was 
available  the  normal  flow  of  the  Rio  Grande  was  so 
erratic  and  intermittent  that  long  dry  periods  were 
experienced  and  the  necessity  for  drainage  was  not  so 
apparent.  With  impi'ovement  in  irrigation  facilities 
and  large  available  water  supply  the  rise  of  the  ground 
water  was  accelerated  and  for  a  time  the  entire  irri- 
gated area  was  threatened  with  destruction  through 
seepage. 

Plans  for  relief,  made  in  1917  by  a  board  of  engi- 
neers, covered  the  construction  of  approximately  34(3 
miles  of  open  drains  involving  the  excavation  of 
approximately  17,700.000  cu.yd.  By  Jan.  1,  1922,  about 
222  miles  or  70  per  cent  of  the  entire  system  had  been 
constructed.  Records  of  seeped  and  drained  areas  show 
that  64  per  cent  of  the  total  area  is  now  drained  and 


protected,  compared  with  70  per  cent  seeped  before  the 
construction  of  drains  had  been  undertaken. 

Construction  work  on  a  drainage  ditch  by  a  dragline 
excavator  is  shown  in  Fig.  1,  and  Fig.  2  shows  a  lateral 
irrigation  flume  over  a  ditch.  Fig.  3  shows  the  con- 
struction of  a  double-barrel  concrete  pipe  culvert  which 
is  typical  of  road  and  canal  crossings  of  the  ditches. 

Government  forces  built  206  miles  of  these  drainage 
ditches,   requiring  10,421,708  cu.yd.;   15.7  miles,  with 


FIG.   2.      FLUME  C.A.RRYING    IRRIGATION   LATER.AL 
OVER  DR.VINAGE  DITCH 

850,341  cu.yd.,  were  built  by  contract.    The  total  and 
unit  costs  of  e.xcavation  were  as  follows: 


I- Unit  Cost \ 

Per  Mile   Per  Cu.Yd. 

$4,321  8.55c. 

6,307         11.69c. 


Total  Cost 

Government    $890,220 

Contract    99,031 

A  number  of  interesting  features  are  presented  by 
this  work,  in  addition  to  the  cost  and  the  mechanical 
means  of  accomplishment.  The  valleys  of  the  Rio 
Grande  below  Elephant  Butte  dam  and  within  the  limits 
of  the  Rio  Grande  irrigation  project,  are  composed 
largely  of  sand  accumulations  from  side  arroyos  or 
washes.  The  fine  silt  from  the  upper  river  has  gen- 
ei'ally  formed  laminations  with  these  sand  deposits  in 
relatively  thin  layers.  Practically'  all  ditches  are 
excavated  through  the  upper  silt  and  reach  into  the 
sand  strata  where  underground  water  movement  is 
facilitated. 

The  first  drainage  construction  was  accomplished  in 
irrigated  ai'eas  where  a  high  water  table  was  yearly 
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reducing  the  crop  yield.  The  first  discharges  of  drains 
were  necessarily  high,  but  later  were  reduced  to  flows 
affected  largely  by  the  time  and  amount  of  irrigation. 
Drains  located  near  the  river,  which  is  in  reality  the 
main  canal  of  the  project,  have  an  average  discharge 
of  2.25  sec.-ft.  per  lineal  mile.  Those  located  near 
the  foot-hills  or  mesa,  which  receive  their  flow  from 
irrigation  supply,  average  a  discharge  of  1  sec.-ft.  per 
lineal  mile.  The  drains  fir.st  excavated  in  seeped  and 
waterlogged  areas  reach  a  maximum  discharge  very 
rapidly. 

During  the  period  of  high-water  table,  previous  to 
the  construction  of  deep  channel  outlets,  a  large  area 
of  project  land  was  subject  to  accumulations  of  alkali 
because  of  evaporation  and  capillary  action.  The  salt 
content  of  the  Rio  Grande  water  at  Elephant  Butte 
reservoir  is  approximately  40  parts  in  100,000.  The 
average  in  drainage  canals  is  191  parts,  with  a  mini- 
mum of  80  and  a  maximum  of  435.  These  canals 
discharge  into  the  river  at  various  points  throughout 
the  project  length.  A  reasonable  minimum  of  salt 
content  in  the  irrigation  supply  for  the  lower  lands  is 


PIG.  4— EFFECT  OF  DRAINAGE  OF  IRRIGATED  LAND 
Above ;  accumulation  of  seepage  water.  Below  ;  results  of 
drainage,  two  years  later. 

maintained  by  dilution  with  river  supply  direct  from 
the  dam. 

At  the  Leasburg  diversion  dam,  60  miles  below 
Elephant  Butte  dam,  the  salt  content  of  the  Rio  Grande 
irrigation  supply  averages  45  parts  in  100,000. 
At  the  Mesilla  dam,  80  miles  below  Elephant  Butte, 
E5  parts.  As  the  International  diversion  dam,  120 
miles  below  Elephant  Butte,  the  average  is  70  parts. 
During  the  period  of  non-irrigation  when  no  flow  is 
relea.sed  from  Elephant  Butte  dam,  and  the  water  at 
El  Paso  is  composed  entirely  of  discharge  from  drains 
or  seepage,  the  salt  content  is  140  parts  per  100,000. 

A  characteristic  of  the  Rio  Grande  before  storage 
was  accomplished  was  the  rapid  increase  in  salt  con- 
tent as  the  flow  diminished.     This  alkaline  condition 


was  so  severe  at  times  of  normal  low-water  flow  that 
the  use  of  river  water  for  boiler  or  irrigation  purposes 
was  prohibitive.  As  the  river  flow  increased  with  the 
spring  floods  from  melting  snows  in  the  upper  drainage 
area  of  the  river,  the  percentage  of  salt  content  was 
decreased.  Drainage  canals  show  the  opposite  condi- 
tion, an  increase  in  discharge  registering  an  increase 
in  salt  content.  Based  on  the  analysis  of  discharge  of 
drainage  canals,  over  500,000  tons  of  alkali  have  been 
removed  from  the  project  lands.  Analysis  of  the  drain- 
age water  shows  the  drain  discharge  to  contain  over 
1,000  tons  of  alkali  in  solution  in  24  hours. 

Although  the  drainage  ditches  lower  the  water  table 
and  largely  remove  the  opportunity  for  further  accumu- 
lations of  alkali  by  holding  the  water  table  sufficiently 
below  the  line  of  action  of  capillary  attraction,  the.v 
do  not  accomplish  the  removal  of  the  salt  accumulations 
without  individual  reclamation  work  on  the  part  of  the 
landowners.  The  deep  main  drains  furnish  an  outlet 
for  underground  water  accumulations,  but  deep  plow- 
ing and  flooding  of  alkali  land  are  required  to  remove 
salt  accumulations.  Inducement  to  the  property  own- 
ers to  perform  such  work  is  offered  by  delivering 
water  for  flooding  purposes  at  a  very  nominal  rate. 

Considerable  success  has  been  obtained  in  these 
leaching  processes,  and  some  areas  which  wci"e  so 
highly  impregnated  with  salt  as'  to  be  incapacitated 
from  producing  crop  yields  have  within  short  periods 
been  reclaimed  and  made  productive.  With  further 
use  of  this  practice  the  remaining  salt  areas  will  regain 
their  original  fertility.  The  salt  content  of  the  drain- 
age discharge  will  then  be  reduced  to  such  a  minimum 
as  to  make  this  water  available  for  irrigation  without 
the  dilution  now  necessary. 


New  Refuse  Destructor  at  Rochdale.  England 

Mixed  refuse,  screened  to  i-emove  "fine  dust,"  is  in- 
cinerated in  a  new  destructor  at  Rochdale,  England, 
and  the  resulting  heat  is  used  to  produce  power  for  all 
works'  purposes,  driving  the  refuse  elevators,  the 
screens,  the  ash  and  clinker  aerial  tramway,  and  also 
the  electric  light  plant  for  the  entire  installation.  The 
destructor  is  a  four-cell,  top-feed,  continuous-fire 
Heenan  &  Froude  unit,  with  a  capacity  of  450  long  or 
500  short  tons  per  week  of  six  working  days,  or  some 
80  short  tons  a  day.  The  gases  of  combu.stion  pass 
through  a  Babcock  &  Wilcox  boiler  with  2,197  sq.ft. 
heating  surface,  which  supplies  steam  under  140  lb. 
pressure  to  a  100-kw.  turbo  alternator.  On  arriving  at 
the  works,  the  "dry  ashbin  refuse,"  as  the  London 
Surveyor  styles  it,  is  "tipped"  into  specially  constructed 
covered  hoppers  from  which  bucket  elevators  lift  the 
refuse  to  the  "vibratory  screens."  The  screenings  are 
discharged  into  covered  hoppers  and  the  remainder  of 
the  refuse  onto  destructor  charging  floor.  The  "fine 
dust"  from  the  screens  and  the  clinker  (and  ash?) 
from  the  destructors  are  moved  by  "an  aerial  ropeway" 
to  a  dump  at  the  rear  of  the  destructor.  The  "ropeway" 
displaces  a  9,900-lb.  motor  truck  and  two  horses  and 
carts  formerly  used  for  moving  this  material.  The 
cost  of  the  plant  described.  The  Survfinoi-  states,  will 
be  under  the  £19,500  loan  ($95,000  at  normal  exchange) 
authorized  for  the  purpose.  The  scheme  was  carried 
out  by  J.  Ardern,  cleansing  superintendent  of  Rochdale. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Largest  Storage  Reservoirs  in  United  States 

Sir — There  was  published  in  Eugineeriiif/  Seivs-Record 
on  May  11,  1922,  p.  799,  a  table  of  the  larger  reservoirs  in 
the  United  States  in  the  year  1920,  compiled  by  me  for  the 
Committee  on  Water  Supply  of  Engineering  Council.  Since 
then  we  have  been  indebted  to  numerous  correspondents  for 
additions  and  corrections.  These  have  been  embodied  in 
the  accompanying  abbreviation  and  extension  of  the  original 
table,  which  is  divided  into  four  parts.  Part  A  includes 
all  of  the  38  reservoirs  holding  over  50  billion  gallons  each. 
Corrections  to  the  rest  of  the  table  (which  is  not  reprinted) 


TABLE  II— RESERVOIRS  FOR  W.A.TER  SUPPLY  COMP.\RED  WITH 
ALL  RESERVOIRS  LISTED 
-AH ^      . Water  Supply 


Size 
Billion 
jGallons 
Over  400 
Over  20O 
Over  100 
Over  50 
Over  20 
Over  10 
Over      4 


Number 

2 

6 

13 

38 

75 

122 

208 


Capaeitv 
Billicii 
Gallons 
1.288 
2,498 
3.501 
5,252 
6,307 
6,982 
7,831 


Number 
0 
0 
I 

2 

7 

14 

30 


Capacity 

Billion 

Gallons 

0 

0 

132 

195 

348 

441 

544 


Per   Cent   of  Total 
Number     Capacitj- 


5  25 
9  35 
II  45 
14.50 


3  73 
5  50 
6.32 
7.95 


are  shown  in  Parts  B  and  C  of  the  revised  table.  These 
contain  data  for  additional  reservoirs  now  reported,  and 
corrected  data  where  there  are  important  changes.  It  also 
shows  revised  figures  for  capacities  of  two  reservoirs,  one 
of  which  is  reported  to  be  much  reduced  in  capacity  by 
.«ilting  and  the  other  not  capable  of  being  filled  to  its  flow 
line  because  of  the  condition  of  the  dam. 

It  is  of  interest  to  note  that  of  208  reservoirs  in  the  revised 

TABLE  III— SUMMARY  OF  ALL  208  RESERVOIRS  BY  SIZE 

Reservoirs  Between  Stated  Number  of  Rcser\'oirs  Combined  Capacity  of 
Limits,      Billion      Gallons     Reported  of  this  Size     Reservoirs  of   This  Class 

Billions  Gallons 


Over  400 

200  to  400 

100  to  200 

50  to  100 

20  to    50 

10  to    20 

4  to     10 


2 
4 
7 
25 
37 
47 
76 


1,288 
1,210 
1,003 
1,751 
1,055 
675 
849 


table  with  capacities  of  4  billion  gallons  and  over,  and  with 
an  aggregate  capacity  of  7,831  billion  gallons,  30  reservoirs 
holding  544  billions  are  used  for  public  water  supply.  (See 
Part  D  of  Table  I  for  detailed  list,  and  Table  II  for  com- 
parative summary.  For  another  summary  covering  all  208 
reservoirs,  see  Table  III.)  In  number  the  public  water- 
supply  reservoirs  are  about  one-seventh  of  the  total,  but  they 

[Note:  The  information  below  refers  to  tabular  matter 
herein,  particularly  to  Table  I  in  the  column  opposite. — 
Editor.] 

Capacities  include  only  the  available  rapacity  ordinarily  and 
easily  u.sed  and  do  not  include  water  below  the  outlet  and  not 
available ;  nor  water  held  above  the  flow-line  by  flash-boards 
unless  the  flash-boards  are  a  part  of  the  legular  equipment  and 
are  normally  used  each  year;  nor  temporary  storage  at  times  of 
hish    flood. 

The  information  was  first  secured  and  verified  by  a  well  in- 
formed hydraulic  engineer  in  each  state  selected  for  this  purpose 
by  the  council.  Figures  for  .several  states  from  which  returns 
were  not  received  have  been  supplied  from  any  other  source  be- 
lieved by  the  committee  to  be  trustworthy. 

As  Engineering  Council  was  abolished  the  work  of  this  commit- 
tee was  terminated  while  it  was  still  in  an  incomplete  state,  and 
this  table  represents  this  particular  work  as  far  as  it  had  been 
carried. 

The  second  edition  differs  from  the  first  by  embodying  all  the 
additions  and  corrections  received  since  the  table  was  first  pub- 
lished^  

represent  only  8  per  cent  of  the  aggregate  capacity.  No 
doubt  the  average  cost  per  unit  of  capacity  of  the  reservoirs 
used  for  municipal  supply  has  been  much  greater  than  the 


reservoirs  built  for  power  and  irrigation  and  the  total  in 
vestment  in  reservoirs  of  this  class  is  therefore  greater  than 
would  be  indicated  by  these  figures. 

New  York  City,  Sept.  24.  ALLEN  Hazen. 

TABLE   I— LARGEST  STORAGE  RESERVOIRS  IN  THE 

UNITED  STATES  IN  I'JiO 

(Second  Edition.  Revised  to  Sept.  9.  1922.    First  Edition  Published 

in  Engineering  News-lUcord.  May  11,  1922.) 

1 2  S        =            Depth  of 

Name  of  Iteservoir                     K  c  "*        5          Water.  Ft. 

>■  <       O              ^       <  for 
Part  .\:                          38  Reservoirs  in  Excess  of  50  Billion  Gallons  Capacity. 

lOlipl.ant  Butte,  N.M 1915  40,080     863          193     66  Irr 

l{..os,vclt,.\riz 1908  16,832     425         225     78  In. 

I'atlifiiider,  Wyo 1909  22  700     349          184     47  Irr 

I..  Winnibagoshish.  Minn.                        I(*4  103,040     338                    10  Nav. 

.lackson  Lake,  Wyo      ..                           |9I6  25,530     276           4!      33  Irr. 

Leech  Lake,  Minn 18^4  149.760     247                      5  Nav. 

Moosehead  Lake,  Me 74  900      177                      7.3  Pow 

RipoKenus,  Me 1916  28.800      157                    22  Pow 

Clear  L.  Klamath.  Cal 25,000      150           24      18  Irr 

Shoshone,  Wyo.                                       1909  6,604     149         233     69  Irr. 

.\shokan,  N  Y 1913  8.180     132         190     50  WS 

Twin  Lakes,  .Me.  123              .  Pow 

HebEcn,  Mont 1915  13,000     115           81     29  Pow 

Medina,  Tex 1913  98          156  Irr. 

Big  Meadows,  Cal 15.500       96                    20  Pow. 

Bridgewatcr.  N.  C 1919  6,510       94                    44  Pow. 

Lahontan,  Ncv.                                          1914  12,000       94          112     24  Irr. 

Arrowrock.Ida.                                          1915  2,860       91          247     98  Irr. 

.'iovier  Bridge,  Utah                                    1908  10,120       82                    26  Irr. 

Strawberry,  Utah  8.370       81            61      30  Irr. 

.Sebago  Lake,  Me.  28,672      77                    8  2  Pow 

.Salmon.  Ida                                                 1911  3.500       74          120     65  Irr. 

Azicohos.Me 1913  71            60  Pow 

Lake  Kachess,  Wash 4,800       68           53     44  Irr 

Belle  Fourehe,  S,  D 1910  8,010       66          100     25  Irr 

Magic,  Ida 1911  3,800       65                    52  5  Irr 

Mooselookmaguntic  L.,  Me 16,608       64                   11.9  Pow 

Spednic  Lake,  Me     14,618       64                    13  5  Pow 

Wachusett.  Mass                                       1905.  4.200       63          150     46  WS 

Sawyer  Lake,  Me.  6,720       60                   27  3  Pow 

Deer  Flat.  Ida                                             1908  9  835       58           58     18  Irr 

Salmon  River,  IdM                                      1911  3.500       58              .53  Irr 

Pine  River,  Minn                                        1886  562       58            ..        3  Nav 

Blewett  Falls,  N.  ('                                    1912  2,500       57              .74  Pow 

Warm  Spring,  Ore.                                        I9|9  4.200        55                     43 

liueii:i\-i.sta  Lake,  Cal.                               1890  25,000       55            15       7  . 

Lake  Winnepisaukec,  N.  11                       1850  45,400       52                     4  Pow 

Lake  Keechelus,  Wa.sh 2,550       50           66     60 

Part  B;    .\<lditional  Reservoirs  Reported 

.^aneliez,  Colo 34          .    .  Irr. 

Nelson  Res ,  Mont 4.560       22           53     19  trr. 

Holier,  Mont 1918  20         100       .  Pow 

Lower  Otay.  Cal 1919  19  W.S 

Hauser  Lake,  Mont 1911  15           65     .  Pow 

Canyon  Ferry,  Mont 1898  4.750       13           39       9  Pow 

Madison  Lake,  Mont 1906  4,250        12           44       9  Pow 

Part  C:  Revised  List  of  Reservoirs  where  important  changes  in  data  are  reported. 
Sherburn  Lake,  Mont 1.735       22           69     38  In- 
East  Park,  Cal 191 1  1,850       17          88     28  Irr. 

LakcMcMillan,  N.  M.                              1893  7,860       15           25       6 

Stanlcv  Lake,  Colo.                                       IS  10  16          108  Irr. 

Cold  .Spring.  Ore.          .                                 1908  1,500        16            90     33  Irr. 

Bumping  Lake,  Wa,«h  1,350       11            36     25 

Fort  Worth,  Tex                                            1914  8            36  W.S 

Lake  Clealum,  W;i.«h  i,260         6.8       11       9 

Willow  Creek.  M., lit  1,050         5  4       65     16  Irr. 

Conconully,  Wa.sh                                      1909  460         4  7       55     31  Irr 

Pan  D:    Reservoirs  Used  For  Water  Supply 

.•Vshokan.  N  Y                                            1913  8,180     132          190     50  W.S. 

Wachusett,  Mass                                           1905  4,200        63          150     46  W.S 

Croton,  .\.  V.                                                  I90o  3.360        45          157      41  W.S 

Kensico.  N  V.                                         1916  2,218       38         155     52  W.S 

Cheesman.Col 1901  874       26         222     68  W.S 

Crvstal  Springs,  Cal 1888  1,500       23                    48  WS 

lla'iwec,  Cal 1911  2, 1 00       21            60     30  W.S 

Lower  Otay.  Cal 1919  19 

Croton  Falls,  N.  Y 1910  1,600       15          100     29  W.S 

Morena.Cai 1911  1,370       15          142     34  W.S 

Tomhannock,  N.  Y 12  W.S. 

.lohnstown.  Pa 1911  900       12           80    42  W.S 

Carmel.  N.  Y 1895  998        10           55     31  W.S 

Cross  River           ....                               1908  850       10          106     36  W.S 

Nepaug.Conn I9|6  851      9  560       97     33  WS 

Boonton.N.J 1904  900     8  600     100     25  W.S 

Decatur  Dam,  III                                        1920  3,500     8  000                 7  W.S 

Fort  Worth.  Tex                                            1914  8   00          36  W.S 

Sudburv,  .Ma.ss                                               1896  1.220     7   900                21  W.S 

Amawalk.  N.  Y          .                                 1897  600     7  680               20  W.S 

.San  Fernando,  Cnl 1914  410     7   500          .56  W.S 

Titieus  N  Y                                               1894  707     7    167      105     31  W.S 

San  .\ndrcas.  Cal                                        1874  549     6  500       90     36  W.S 

Pueblo.Col.                                                 1908  818     6  000       30     22  W.(- 

SiKloni,  N.  Y.                                           1890  575     4  883       72     26  W'.S 

Hemlock,  Conn                                           1913  500     4  500       80     28  W,S 

San  Leandro,  Cal                                        1875  335     4  323      100     40  W.S 

Calaveras,  C»l 1918  4  200                                   . 

Uosilrook.N.V 1890  410     4.145       54     31  W.S 

.Middle  Branch,  N.  Y 1878  432     4.000     ...     54  W.S 
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Asphyxiation  by  Gas  in  a  Sewer  Manhole 

Sir — At  the  convention  of  the  American  Society  of  Sani- 
tary Engineers  held  last  month  near  Sandusky,  Ohio,  men- 
tion was  made  of  a  case  of  asphyxiation  due  to  gas  collected 
in  a  sewer  manhole.  Inquiry  by  the  writer  brought  out  the 
following  facts:  The  accident  (in  Jacksonville,  Fla.)  oc- 
curred to  two  plumbers  working  in  a  manhole  on  a  12-in. 
intercepting  sewer  on  a  separate  system.  The  sewer  is 
over  a  mile  long,  delivering  into  a  pump  chamber,  with  an 
inverted  siphon  upstream  from  the  pumps. 

The  city  workmen  have  found  that  the  manholes  on  the 
lower  portion  of  the  sewer  all  collect  a  gas  which  is  non- 
inflammable,  odorless  and  evidently  heavier  than  air.  The 
gas  also  collects  in  the  storm-water  drains  and  a  contrac- 
tor's laborer  who  entered  one  of  these  manholes  was  over- 
come and  confined  to  a  hospital  for  several  weeks. 

Before  entering  a  manhole  the  test  is  now  made  with  a 
lantern  and  at  no  time  has  any  combustible  gas  been  found 
in  these  manholes. 

My  information  has  been  received  from  John  Fowler, 
building  inspector  at  Jacksonville. 

Although  this  appears  to  be  an  unusual  case,  recox'ding 
it  in  your  columns  may  be  the  means  of  saving  lives. 

New  York  City.  R.  A.  MacGregok. 

Office  of  Commissioner  of 
Public  Works,  Borough  of  Manhattan. 


rise  by  capillarity  into  the  foundations  and  walls,  until  at 
some  level  (generally  about  two  feet  above  the  ground,  in 
this  hot  dry  climate)  all  the  moisture  has  been  evaporated, 
and  the  salts  left  behind.  This  process  is,  of  course,  con- 
tinuous and  cumulative. 

If  the  water  is  prevented  from  rising,  there  vsrill  be  no 
concentration  of  salts,  increasing  year  after  year,  destroy- 
ing the  building. 

It  will  probably  be  found  that  in  the  cases  illustrated  in 
the  article  in  your  July  13  number,  there  is  no  effective 
damp-proof  course  in  the  walls,  or  behind  the  concrete  abut- 
ment  (placed  before  the  back-filling  was  commenced). 

Local  experience  is,  that  if  all  movement  of  ground  water 
into,  and  subsequently  out  of,  the  structure  is  prevented,  the 
trouble  is  reduced  to  negligible  proportions,  and  that  the 
water-proofing-  of  all  surfaces  exposed  to  evaporation  is  of 
greater  importance  than  an  improvement  in  the  concrete 
or  brickwork  itself.  H.  C.  Lott, 

Deputy  Director  of  the  R.  E.  Services. 

Basrah,  Mesopotamia,  Aug.  28. 


The  Effect  of  Alkali  on  Concrete 

Sir — Much  literature  has  been  published  upon  this  sub- 
ject, ending  with  an  article  in  Engineering  A'ews-Rcconl, 
July  13,  1922,  on  the  disintegration  of  brickwork  and  con- 
crete in  Glenn  County,  in  California. 

The  writer's  responsibility  for  the  construction  of  the 
cantonment  for  the  garrison  at 
Basrah  in  Mesopotamia  has 
caused  him  to  apply  the  results 
of  previous  experience  to  elim- 
inate this  trouble. 

The  soil  here  is  similarly 
alkaline  to  that  described  by  the 
writer  of  the  above-named  article, 
except  that  the  predominating 
salt  is  calcium  sulphate. 

The  crux  of  the  whole  ques- 
tion seems  to  be  whether  or  not 
capillarity,  followed  by  evapora- 
tion of  the  ground  water,  can 
take  place  in  the  structure. 

Few  investigations  can  be 
traced,  which  have  been  pub- 
lished, as  to  this  phase  of  the 
pi'oblem,  since  Richard  L.  Hum- 
phrey stated,  in  a  discussion 
before  the  American  Society  of 
Civil  Engineers  (Vol.  LXXII, 
1910,  page  599)  "Generally  it" 
(i.  e.  disintegration)  "is  found 
where  the  brick  or  stone  is 
quite  porous,  and  has  a  high 
absorption.  In  such  cases  the 
disintegration  occurs  at  the 
ground  line,  or  at  that  point 
above  it  which  marks  the  limit 
of  capillarity  action,  where  the 
water  evaporates." 

This  confirms  the  writer's  ob- 
servations that  where  the  damp- 
proof  course,  in  an  ordinary  building,  is  efficient,  it  not 
only  prevents  damage  above  itself  but  is  equally  effec- 
tive in  preventing  deterioration  below  gi-ound,  especially 
if  the  coating  can  be  made  to  extend  down  the  sides  of  the 
foundation,  to  such  a  depth  below  the  actual  ground  sur- 
face that  evaporation  cannot  take  place. 

The  action  appears  to  be  that  the  alkaline  ground  waters 


Cooper's  Loading  Fitted  to  Modern  Railway 
Bridge  Traffic 

Sir — I  have  read  with  great  interest  your  editorial 
"Bridge  Loading,"  in  the  Sept.  14  issue,  page  421. 

I  cannot  agree  with  your  view  that  the  Cooper  loading  is 
no  longer  safe  to  use  without  arbitrary  adjustments  for 
each  individual  case.  If  properly  applied  with  unbiased 
judgment,  the  Cooper  loading  can  be  brought  into  harmony 
with  actual  modern  loads  as  well  as  any  other  loading.  This 
may  be  appreciated  at  once  by  an  examination  of  the 
attached  diagram,  which  is  self-explanatory.  The  entire 
question  is  not  as  complex  as  it  would  appear.  The  apparent 
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COMPARISON    OF    RAILWAY    BRIDGE    LOAniNGS 
Pi-opo.si'il    loading  M60 ;   modified   Cooper  loading    (E72    fngim-.s    followed    by    6.000    lb. 
per   ft.)  :   seven    heaviest,  existing    engines    followed   by   6.000  lb.  per  ft. 

complexity  lies  in  the  variety  of  actual  engines  and  in  the 
fact  that  engine  weights  have  grown  faster  than  car 
v/eights. 

Cooper's   loading   is   sufficiently   clastic   to  be   adjustable 
to  the  change  in  both  of  these  elements. 

New  York,  Sept.  15.  O.  H.  Ammann, 

Hudson  River  Bridge  Corp. 
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Cooper's  Loading  Is  Adequate 

Sir — There  are  at  least  two  sides  or  viewpoints  to  every 
question.  Engineering  News-Record  has  published  two 
editorials  and  one  article  rather  highly  commending  the 
loading  proposed  by  Steinman.  Definite  statement  has  been 
made  that  the  Cooper  system  is  outgrown,  that  it  is  de- 
ficient, and  that  a  new  system  is  necessary.  It  would  seem 
rather  hasty  action  has  been  taken.  It  is  doubtful  whether, 
in  fact,  there  are  two  sides  to  the  question  of  loading  to  be 
used  in  the  design  of  railway  bridges.  The  entire  discus- 
sion centers  around  an  accurate  mathematical  comparison 
of  existing  engines  \vith  design  loads. 

Steinman  has  taken  existing  heavy  locomotives  and  pre- 
pared a  diagram  showing  the  composite  of  the  maximum 
effect  of  these  locomotives  on  bridge  structures.  Steinman's 
proposed  loading  is  in  the  form  of  a  Mallet  engine,  made  to 
produce  the  same  effect  on  bridge  structures  as  the  com- 
posite effect  of  existing  locomotives.  Undoubtedly  Cooper 
did  the  same  thing,  when  he  proposed  his  loading  system 
in  1894.  His  engine  is  of  the  Consolidation  type;  however, 
it  is  to  be  noted  that  Cooper's  engine  is  double-headed, 
whereas  Steinman's  is  not. 

The  fact  that  any  bridge  structure  examined  for  a  par- 
ticular engine  does  not  give  uniform  stresses  means  nothing. 
The  same  thing  will  happen  whether  Steinman's  or 
Cooper's  loading  is  used  as  the  basis.  These  loadings  are 
nothing  but  a  composite  of  existing  loads.  In  this  con- 
nection it  is  to  be  noted  that  what  may  be  called  the  peak 
point,  that  is,  the  maximum  effect  of  an  engine  on  a  bridge 
structure,  occurs  at  different  span  lengths.  The  maximum 
effect  for  the  Atlantic  engine  is  on  short  spans,  the  maxi- 
mum effect  for  the  Pacific,  Consolidation,  Mikado,  Santa  Fe 
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and  Mallet  engines  is  on  successively  longer  spans.  There- 
fore, when  bridges  are  designed  for  a  loading  like  Cooper's, 
which  gives  the  composite  effect  for  existing  engines,  and 
later  compared  for  an  actual  engine,  there  will  be  a  wide 
variation  in  stresses.  This  is  true  whether  the  design  load- 
ing used  is  Cooper's,  Steinman's  or  any  other  loading  based 
on  the  composite  of  actual  engines,  and  is  nothing  but  what 
is  to  be  expected. 

The  Cooper  loading  provides  for  an  equality  between  the 
effect  of  the  hauling  engine  and  the  following  train  load. 
This  equality  is  not  maintained  in  the  Steinman  loading, 
appai'ently  for  the  reason  that  Steinman  chooses  to  assume 
that  a  following  train  load  of  6,000  lb.  per  foot  of  +rack  is 
the  maximum.  Such  is  not  the  case.  Maximum  locomo- 
tives have  been  selected,  but  not  maximum  cars.  Actual 
cars  now  in  operation  have  an  average  weight  considerably 
in  excess  of  8,000  lb.  per  lineal  foot  of  track. 

For  some  unknown  reason,  Steinman's  principal  loading 
is  designated  "M  60."  It  may  be  in  order  to  compare  it  to 
E  60.-  But  the  M  60  is  not  comparable  to  the  E  60  loading; 
it  is,  in  a  sense,  however,  comparable  to  E  73. 

Referring  to  the  original  statement  that  this  entire  mat- 
ter is  simply  an  accurate  presentation  of  actual  facts,  if  the 
same  maximuni  actual  engines  used  by  Steinman  are  se- 


lected, then  it  is  a  fact  that  the  Cooper  E  73  loading  repre- 
sents the  composite  effect  of  the  actual  engines  more  nearly 
than  Steinman's  M  60,  both  for  shears  and  moments,  as 
shown  by  the  adjoining  diagram. 

Steinman's  paper,  therefore,  seems  to  prove  that  the 
Cooper  system  of  loading  is  entirely  satisfactory,  and  is  to 
be  retained,  particularly  as  it  is  shown  that  the  proposed 
loading  does  not  more  nearly  represent  actual  loads  than 
the  Cooper  loading.  Further,  the  Cooper  system  is  used  as 
a  measure  for  rating  existing  bridges;  existing  records  can- 
not be  changed,  from  the  standpoint  of  either  money  value 
or  time,  to  the  new  yardstick.  Certainly,  the  proposition 
to  use  one  system  of  loading  in  design  and  another  in  rat- 
ing is  untenable,  as  this  would  mean  that  all  new  struc- 
tures must  be  calculated  for  two  systems  of  loads. 

In  conclusion,  so  far  as  the  safety  of  traffic  is  concerned, 
a  span  is  a  span,  whether  long  or  short;  long-span  bridges 
are  few  in  number,  and  the  vast  majority  of  existing  spans 
are  less  than  120  ft.  in  length.  P.  G.  Lang,  Jr. 

Engineer  of  Bridges,  Baltimore  &  Ohio  R.  R. 

Baltimore,  Sept.  18. 


To  Mix  Good  Concrete 

Sir — Having  followed  the  development  of  concrete  for  a 
number  of  years,  I  have  been  surprised  by  the  slowness  of 
improvement  in  specifications  and  methods  of  mixing.  Re- 
cently revised  reference  books  recognize  the  theory  of  a 
good  mixture,  and  tell  what  to  get,  but  give  nothing  new  as 
to  how  to  get  it. 

For  a  long  time  it  was  puzzling  to  see  the  wide  discrep- 
ancy between  the  strength  of  the  units  and  the  safe  loading 
strength  of  the  finished  product.  Microscopic  tests  seemed 
to  throw  some  light  on  this  matter,  showing  voids  and  unhy- 
drated  cement  as  a  reason  for  loss  of  efficiency.  Perfect 
concrete  can  be  made  in  the  laboratory,  in  small  quantities. 
Perfect  concrete  should  be  waterproof  and  have  the  density 
and  strength  of  the  aggregate.  Laboratory  methods  cannot 
prevail  in  the  field,  however,  and  I  evolved  a  theory  to  get 
a  better  mixture  with  available  plant  and  methods. 

Water  being  hard,  it  must  be  broken  either  with  heat  or 
friction.  Dough  mixed  by  unskilled  hands  is  apt  to  be 
lumpy.  The  skillful  housewife  mixes  hers  rather  thin,  and 
then  works  in  additional  flour,  kneading  it  with  her  hands, 
until  the  right  consistency  is  reached.  The  same  principle 
applies  to  mixing  concrete,  if  the  material  is  proportioned 
right,  with  an  excess  of  sand  and  cement,  rather  than  a 
deficiency,  and  will  cost  no  more  on  an  average  than  pre- 
vailing methods. 

The  theory  has  been  tested  on  two  jobs,  with  the  consent 
of  contractor  and  architect,  and  met  approval  in  each  case. 
One  was  foundations,  basement  walls,  floor  slabs  and  beams 
and  columns  in  a  court  house  in  South  Dakota.  The  water 
was  strongly  alkaline  with  some  magnesia,  and  a  small  per- 
centage of  cement  was  added  to  partly  offset  these.  Tests 
covering  a  period  of  six  months  after  completion  showed 
concrete  of  unusual  density  and  strength,  with  no  cracks  or 
voids  visible.  The  architect,  who  has  built  state  capitols  and 
court  houses  as  well  as  business  blocks,  stated  that  it  was 
the  best  concrete  he  had  seen.  The  second  job  was  a  store- 
room and  loading  platform  in  St.  Paul,  Minn.  Although 
the  gravel  was  rather  poor,  results  were  good  here,  as  was 
proved  when  we  had  to  cut  through  the  walls  for  some 
changes  in  the  plumbing  plans. 

The  method  is:  Place  sand,  cement  and  water  for  full 
batch  in  mixer,  in  the  order  named.  Mix  as  for  grout. 
Then  place  the  coarse  aggregate  in  mixer,  which  will  knead 
lumps  out  in  getting  to  the  bottom,  and  also  coat  each 
particle  with  the  grout.  Have  water  to  70  deg.  F.  or 
warmer,  or  mix  longer. 

Turn  until  thoroughly  mixed. 

On  the  jobs  above  mentioned  the  time  in  the  mixer  has 
been  approximately  the  same  as  for  the  usual  method  of 
turning  dry  and  then  introducing  water,  and  the  results 
have  seemed  better,  but  might  be  better  still  with  longer 
turning.  BuTLER  Smith. 

Superior,  Wis.,  Sept.  1. 
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New  Traffic  Survey  Starts 
in  Connecticut 

state  and   rodoral  Government  Join  in 

Most  Comprehensive   I'rogram 

Ever   Attempted 

Washinglon  Cori-rsponci'  ncc 
Under  a  co-operative  agreement  the 
U.  S.  Bureau  of  Public  Roads  and  the 
Connecticut  State  Highway  Depart- 
ment have  undertaken  the  most  com- 
prehensive survey  of  highway  traffic 
ever  attempted,  supplementing  last 
year's  survey.  The  survey  is  of  an 
intensive  character  and  will  continue 
for  a  period  of  12  months  so  that  the 
ipeasonal  variations  in  traffic  may  be 
studied  and  recorded.  The  principal 
purposes  of  the  survey  are  as  follows: 
To  determine  the  total  traffic  dens- 
ity, type  of  traffic,  and  seasonal,  daily 
and  hourly  variations;  gross  truck- 
loads,  net  commodity  loads  and  over- 
loads; the  net  tonnage  movement  and 
character  of  freight  by  motor-truck, 
and  average  length  of  haul  of  motor- 
truck shipments,  with  regard  to  com- 
modities, capacities,  and  production 
areas;  and  the  relation  of  motor  trans- 
port to  other  methods  of  transporta- 
tion. 

Data  are  sought  which  will  make 
possible  a  more  intelligent  allocation 
of  construction  and  maintenance  funds. 
Dr.  J.  Gordon  McKay  has  resigned 
as  a  member  of  the  faculty  of  the  Uni- 
versity of  Wisconsin  to  undertake  this 
work.  A  similar  survey  is  to  be  made 
in  California.  Another  will  be  made 
in  a  typical  agricultural  state,  another 
in  a  state  where  both  agriculture  and 
manufacturing  are  highly  developed, 
and  another  in  a  southern  state. 


Stone  Producers  Deny  Guilt 

Attorneys  for  the  Bedford  stone  or- 
ganizations in  Indiana  and  affiliated 
companies  and  individuals  in  Indian- 
apolis, Bedford  and  the  stone  producing 
district  of  the  state,  named  as  defend- 
ants in  an  anti-trust  injunction  suit 
brought  by  U.  S.  Lesh,  Attorney  Gen- 
eral of  Indiana,  in  the  Superior  Court 
in  Indianapolis  March  24,  have  filed  a 
general  answer  denying  guilt.  .Judge 
Moll  of  the  Superior  Court  overruled  on 
Sept.  5  demurrers  filed  in  the  case  and 
ordered  the  defendants  to  submit  an- 
swers. The  answer  averred  that  the  de- 
fendants had  not  committed  any  acts  in 
violation  of  the  law  or  in  restraint  of 
trade  or  commerce. 


Sues  City  for  Engineer's  Death 

Suit  for  .$1.5,000  has  been  brought 
agamst  the  city  of  Phoenix,  Ariz.,  by 
the  administrator  of  the  estate  of 
Hiram  Phillips,  the  consulting  engi- 
neer of  St.  Louis,  Mo.,  who  was  killed 
Dec.  22,  1921,  when  the  automobile  in 
which  he  was  making  an  inspection 
trip  was  overturned.  At  the  time  Mr. 
Phillips  was  inspecting  the  Verde 
river  water-supply  system  for  Phoenix. 


Operators  and  Miners  Seelt  Plan 
to  Fix  Coal  Wages 

Unable  to  agree  among  themselves 
as  to  a  plan  for  negotiating  future 
wage  scales,  the  bituminous  coal  oper- 
ators have  entered  the  conferences  with 
the  miners'  union  as  individuals.  The 
mine  workers,  on  the  other  hand,  have 
announced  through  John  Lewis,  pres- 
ident of  the  United  Mine  Workers,  that 
they  are  in  unanimous  agreement  and 
insist  that  the  operators  form  a  re- 
sponsible organization  with  which  they 
can  deal. 

The  miners  are  hostile  toward  the 
fact-finding  commission  created  by 
national  legislation;  but  the  operators 
are  split,  some  sharing  the  workers' 
views  and  others  inclined  to  await  the 
findings  of  the  President's  commission. 
The  conference  is  now  in  session  at 
Cleveland. 


Antioch  Loses  New  Move  in 
Water  Injunction  Suit 

The  city  of  Antioch,  Cal.,  has  been 
denied  permission  to  file  an  amended 
complaint  in  its  endeavor  to  obtain  a 
permanent  injunction  to  prevent  irriga- 
tionists  from  diverting  water  from  the 
San  Joaquin  and  Sacramento  Rivers. 
The  original  suit  was  won  by  the  city 
in  the  Superior  Court  and  the  decision 
was  reversed  in  the  Supreme  Court.  A 
review  of  the  original  case  was  pub- 
lished in  Enyineering  News-Record 
March  24,  1921,  p.  513,  and  decisions  of 
the  State  Supreme  Court  subsequently 
made  were  reported  in  the  issues  of 
Oct.  27,  1921,  p.  697,  and  April  13,  1922, 
p.  627,  respectively. 

The  new  petition  sought  to  have  addi- 
tional water  users  defendants  in  the 
action  and  would  have  involved  prac- 
tically 6,000  irrigationists  of  the  two 
streams.  In  denying  the  new  applica- 
tion Judge  A.  F.  St.  Sure  of  the 
.Alameda  County  Superior  Court  held 
that  the  issue  had  already  been  settled 
in  the  decision  handed  down  by  the 
State  Supreme  Court. 

V.  S.  Public  Roads  Bureau  Plans 
Rural  Engineering  Research 

In  the  future  the  rural  engineering- 
division  of  the  U.  S.  Bui'eau  of  Public 
Roads  will  concentrate  its  work  on  re- 
search problems.  Heretofore  the  divi- 
sion has  found  it  difficult  to  relinquish 
its  wide  activities  in  extension  work. 
The  point  now  has  been  reached,  it  is 
believed,  where  the  states  and  local 
agencies  are  sufficiently  acquainted 
with  the  work  and  have  the  facilities 
to  carry  forward  the  educational  part 
of  the  program. 

Increased  research  is  planned  on  such 
problems  as  the  flow  of  water  in  drain- 
age ditches;  drainage  by  pumping;  the 
effects  of  alkali  waters  on  concrete; 
and  the  use  of  concrete  pipe  in  connec- 
tion with  reclamation  projects. 


Brazil  Holds  International 
Engineering  Congress 

Delegates  from   Many   Lands  Celebrate 

National  Centennial  and  Discuss 

Technical   Developments 

The  International  Congress  of  Eng:i- 
neering  held  in  Rio  de  Janeiro,  Sept. 
17-30  was  successful,  judged  either  by 
the  papers  presented  or  by  the  immber 
of  official  delegates.  Representatives 
were  present  from  all  the  principal  en- 
gineering societies  of  the  United  States, 
Canada,  Argentina,  Belgium,  France, 
Mexico  and  other  countries.  Delegates 
were  there  also  from  each  of  the 
states  of  Brazil  and  from  a  large  num- 
ber of  private  organizations. 

Preliminary  to  the  opening  session  a 
committee  of  the  Brazilian  Engineer- 
ing Club  was  received  by  the  American 
Ambassador  Extraordinary,  Secretary 
of  State  Charles  Evans  Hughes.  This 
committee  expressed  its  appreciation  of 
the  initiative  and  the  work  of  certain 
Americans  with  regard  to  the  congress 
and  the  co-operation  that  had  been  ex- 
tended to  the  commercial  attache  to 
the  Brazilian  Embassy  in  Washington, 
Sr.  Sebastiao  Sampaio,  through  which 
it  was  possible  to  hold  the  meetings  in 
connection  with  the  exposition. 

AMEaiiCAN  Engineers  Praised 

The  earlier  work  of  American  engi- 
neers in  Brazil  was  eulogized,  special 
mention  being  accorded  to  Greenough, 
who,  by  installing  the  first  electric- 
traction  system  in  Rio  and  in.  South 
America,  was  instrumental  to  a  large 
degree  in  having  similar  systems 
adopted  in  conservative  Europe;  to 
Corthell,  former  president  of  the 
American  Society  of  Civil  Engineers, 
who  solved  the  problems  of  the  shift- 
ing sand-bars  at  the  entrance  to  Rio 
Gi-ande  harbor,  and  of  Pearson,  victim 
of  the  Lusitania  sinking,  to  whom  the 
inhabitants  of  Rio  and  Sao  Paulo  owe 
their  light  and  power  system. 

A  point  of  particular  interest  to 
American  engineers  is  the  fact  that  in 
the  Engineering  Club  of  Rio  is  a  hall 
of  fame  where  are  placed  the  busts  of 
prominent  engineers  as  a  token  of  the 
esteem  in  which  the  engineering  pro- 
fession is  held  in  Brazil.  In  this  hall 
are  the  busts  of  Rodriguez  Alves,  a 
former  president  and  of  their  last  em- 
peror, Dom  Pedro  II,  both  of  whom  had 
displayed  unusual  interest  in  matters 
pertaining  to  engineering. 

The  sessions  of  the  congress  were 
opened  with  an  address  by  Getulio  das 
Neves,  president  ad  interim  of  the 
Engineering  Club  of  Rio  de  Janeiro, 
who  was  followed  by  Calvin  W.  Rice 
speaking  for  the  American  Society 
of  Mechanical  Engineers  and  other 
American  engineering  bodies  repre- 
sented by  him.  The  keynote  of  the 
congress  was  struck  in  the  address  by 
Verne  Leroy  Havens,  editor  of  hi- 
genierm  Iiitcniacional,  representative 
(C'o)i(iiiM'rf  ou  p.   581) 
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Demonstrate  Better  Town 
Roads  at  State  Fair 

Low-Cost  Oiled  Cinder  Section  Laid  as 

Demonstration   on   Midway   at 

Trenton,  N.  J. 

In  the  attendance  of  tens  of  thousands 
of  voters  from  townships  in  every 
county  of  New  Jersey  at  the  Inter- 
state Fail",  now  being  held  at  Trenton, 
Thomas  J.  Wasser,  state  highway  engi- 
neer, has  seen  an  opportunity  of  spread- 
ing the  doctrine  of  better  township 
roads.  For  the  first  time  in  its  history 
the   state   fair,   this   year,   has   a   good 


SIGN  AT  DEMONSTRATION  llOAD 

roads  exhibit  and  a  demonstration  sec- 
tion of  low-cost  oiled  cinder  road. 

While  New  Jersey  is  active  in  the 
development  of  its'  state  highway  sys- 
tem under  the  Federal-Aid  Highway 
Act,  one  of  the  greatest  needs  today  is 
believed  to  be  the  improvement  of 
roads  in  the  iriinor  political  subdivi- 
sions of  the  state.  The  purpose  of  the 
highway  exhibit,  therefore,  is  aimed 
primarily  at  residents  of  the  smaller 
townships,  where  plain  earth  roads  pre- 
vail. The  New  Jersey  State  Highway 
Department  is  endeavoring  to  get  the 
townships  interested — to  the  e.xtent  of 
raising  adequate  funds — in  town-road 
improvements  and  the  type  of  surfac- 
ing advocated  consists  of  a  6-in.  thick- 
ness of  cinders,  laid  in  two  layers,  and 
surface-treated  with  a  coal  asphalt  oil. 
The  type  is  the  same  as  that  described 
by  F.  H.  Shepherd  and  E.  E.  Butter- 
field,  engineers  in  the  Office  of  the 
President  of  the  Borough  of  Queens, 
New  York  City,  in  Engineering  News- 
Record  of  Sept.  22,  1921,  p.  477.  This 
type  of  surfacing  can  be  put  down,  it 


DRILLING  CORES  FROM   PAVEMENT 

ig  estimated,  for  a  9-ft.  \vidth  at  a 
cost  of  $5,300,  or  for  a  16-ft.  width, 
at  $9,400  per  mile. 

Under  New  Jersey's  state-aid  legis- 
lation the  maximum  amount  of  state 
money  which  may  be  allocated  for 
town-road  construction  in  any  one 
county  is  $25,000.  Additional  sums 
must  be   raised    locally.     In   financing 


these  township  roads  with  state  aid  the 
town  must  supply  at  least  25  per  cent 
of  the  funds,  the  state  furnishing  the 
remaining  75  per  cent.  There  are,  in 
the  state,  232  townships  with  13,700 
miles  of  town  roads.  For  the  improve- 
ment of  this  mileage  local  interest  must 
be  awakened  and  it  was  for  this  reason 
that  the  state  fair  at  Trenton  seemed 
to  offer  an  excellent  opportunity  for 
promotional  work   among  the   farmers. 

The  State  Highway  Department, 
therefore,  selected  a  location  along  the 
Midway  of  the  fair  and  constructed 
a  500-ft.  section  of  oiled-cinder  surface 
16  ft.  wide.  Printed  signboards  at  the 
roadside  and  an  overhead  banner  call 
the  attention  of  passers-by  to  the 
demonstration  road  and  direct  them  for 
further  information  to  the  State  High- 
way Commission's  booth  and  exhibit. 

The  construction  of  this  type  of  oiled- 
cinder  surfacing  is  comparatively 
simple.  It  involves  merely  the  shaping 
of  the  existing  surface  and  the  applica- 
tion of  two  layers  of  cinders,  each  of 
which  is  rolled  with  a  10-ton  roller  and 
sprinkled  with  water  to  form  a  6-in. 
compacted  thickness.  A  55-per  cent 
asphalt  oil  is  then  applied,  cold,  at  the 


Tunnel  Driving  Progress  on  the 
Hetch  Hetchy  Project 

Of  the  18  miles  of  tunnel  now  under 
construction  on  the  mountain  division 
of  the  Hetch  Hetchy  project  which  is 
to  supply  water  and  power  for  the 
city  of  San  Francisco,  76,110  ft.,  or 
about  84  per  cent,  had  been  been  driven 
on  Sept.  15.  The  accompanying  table 
indicates  the  present  rate  of  prog- 
ress as  sho%vn  by  heading  advances 
during  June,  as  an  indication  of  the 
current  rate. 

Plant  and  materials  are  being  assem- 
bled at  Priest  Portal  and  at  Big  Creek 
shaft  with  which  to  place  the  concrete 
lining.  At  Priest  crushers  and  screens 
have  been  installed  and  practically  all 
the  tunnel  muck,  which  is  now  very 
hard  granite  and  diorite,  is  being 
worked  up  into  crushed  rock  and  fines. 
The  storage  piles  there  on  July  10 
contained  about  28,000  cu.yd.  At  Big 
Creek  shaft  a  total  of  13,000  cu.yd.  of 
materials  have  been  stored.  Plans  have 
been  worked  out  for  a  new  adaptation 
of  the  Web  &  Cox  gun  whereby  con- 
crete will  be  mixed  in  the  tunnel  at 
the  point  where  the  gun  is  at  work,  the 


PROGRESS  BY  HEADINGS  FOR  THE  MONTH  OF  JUNE,    1922, 


Tunnel 

Heading  Section 

Intake 13  ft.  4  in. 

South  Fork  East  1 3  ft.  4  in. 

Sough  Fork  West  1 3  ft.  4  in. 

.Adit  5-6  East...  13  ft.  4  in. 

.-Vdit  5-6  West...  1 3  ft.  4  in. 

.\dit  8-9  East. . .  1 1  ft.  3  in. 

Adit  8-9  West...  II  ft.  3  in. 
Big  Creek  East 

(Shaft) 1 1  ft.  3  in. 

Big  Creek  West  1 1  ft.  3  in. 

Priest lift.  3 in. 


Character  of  Rock 
Monolithic 

granite  to 

Monolithic  granite 

to 

Granodiorite 

Granodiorite 

Quartzite  and  Diorite 
Quartzite',  Schist*  and 

Slates 

Schists  and  Slates. . . 


Holes 

per  Superin- 

Round  tendent 

45  Johnson 


52 
45 

52 
38 
38 
34 


HETCH  HETCHY    TUNNEL 

Total 

Progress,      Pmgre^ 

Shifta  Ft,  Fi  , 

Worked*        June        Sept.  15 

60  314  9,870 


Peterson 

Peterson 

Gallagher 

Gallagher 


25       Criddle 
25      Criddle 


Schists  and  Slates.. . .  25       Fowler 

Diorite 25       Fowler 

Granite  and  Diorite..         30      Hickman 


59 


62 
72 


76 
90 

59 
59 
81 

706 


313 

363 
459 
434 

461 
579 

395 
397 
343 

4.058 


10.230 

5,600 
4,260 
S,tOO 

4,450 
4,340 

6,390 
8.060 
17.810 

76.110 


*  Cause  of  shifts  lost  were  as  follows: 

.Sough  Fork Water  supi)ly  1 

Heading  5-6 Power,  2;  timbering,  2;  Trimming,  I 

Heading  8-9 Timbering,  14 

Big  Creek Broken  skip,  2 

Priest 


Average  feet  per  shift 5. 74 


1 

5 

14 

2 


Engineers  checking  tunnel,  I ;  power.  5;  Accident,  3 9 

(progress  reduced  account  low  voltage  in  power  supply) 

Total 31 


rate  of  i  gal.  per  sq.yd.  by  a  pressure 
distributor.  The  railroads  in  New 
Jersey,  it  is  predicted,  can  furnish  a 
plentiful  supply  of  cinders. 

In  addition  to  the  demonstration  road, 
the  State  Highway  Commission's  ex- 
hibit includes  a  number  of  maps  and 
photographs  of  road  construction  of 
all  types  and  in  various  stages  of  com- 
pletion. There  are  also  samples  of 
stone,  sand  and  gravel,  laboratory  test- 
ing equipment,  cores  cut  from  concrete 
pavements,  and  a  core-drilling  machine 
mounted  on  a  motor  truck  operated  for 
the  instruction  of  visitors  to  the  fair. 

As  a  result  of  this  educational  cam- 
paign a  state-wide  program  of  town- 
road  improvement  is  expected. 

Geological  Survey  Approves  Texas 

Conservation  Program 

The  program  of  the  Texas  Conserva- 
tion Association  organized  at  Waco, 
Aug.  16,  after  the  conference  of  engi- 
neers called  by  Governor  Neff  in 
Austin,  Aug.  6  (See  Engineering  Xews- 
Rernrd,  Aug.  17,  1922,  p.  288)  has  been 
approved  by  the  United  States  Geo- 
logical Survey  according  to  Homer  D. 
Wade,    secretary    of    the    association. 


matei-ials  coming  in  dry  in  batches 
suited  to  the  mixer  capacity. 

The  first  concrete  lining  is  expected 
to  be  placed  through  the  Big  Creek 
shaft.  If  the  tunnel  between  Big  Creek 
and  Adit  8-9  is  holed  through  about 
Oct.  1,  as  is  now  estimated,  concreting 
is  expected  to  start  within  thirty  days 
thereafter. 

Contract  for  driving  the  tunnel  is 
held  by  the  Construction  Co.  of  North 
America,  the  lining  work  being  sublet 
to  the  Universal  Concrete  Gun  Co. 


Texas  to  Have  Road  Exhibit 

The  Texas  Highway  Association  will 
have  a  complete  road  show  and  exhibit 
at  the  Waco  Cotton  Palace  Exposition 
in  October.  The  county  engineers  of 
the  leading  Texas  counties  are  co-oper- 
ating with  the  highway  association 
committee  composed  of  R.  V.  Glen.  Ft. 
Worth,  C.  A.  Clark,  Dallas,  and  Pat 
Thompson,  Arlington,  to  have  models 
of  recent  Texas  construction  on  dis- 
play, thereby  making  it  a  most  up  to 
date  exhibit.  There  also  will  be  a  large 
collection  of  highway  photographs.  The 
committee  promises  the  most  complete 
display  of  the  kind  ever  shown  in  the 
State  of  Texas. 
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Eldridge  Becomes  Executive 
Chairman  of  A.A.A. 

Maurice  O.  Eldridge,  who  has  been 
director  of  roads  of  the  American 
Automobile  Association's  Good  Roads 
Board  for  the  past  three  years  and  in 
direct  charge  of  all  legislative  activi- 
ties of  the  A.  A.  A.,  has  been  named 
as  executive  chairman  of  the  associa- 
tion and  has  assumed  active  charge 
of  the  association's  work  throughout 
the  United  States.  Mr.  Eldridge  was 
selected  at  a  meeting  of  a  special  com- 
mittee, named  to  select  an  executive 
chairman,  which  was  held  at  Cleveland, 
Ohio,  Sept.  20. 

The  new  executive  chairman  brings 
to  his  task  a  record  of  25  years  of 
service  in  the  U.  S.  Bureau  of  Public 
Roads.  While  assistant  director  of 
that  bureau  he  performed  much  origi- 
nal research  and  development  work  on 
road  and  transportation  problems,  and 
for  five  or  six  years  previous  to  asso- 
ciating himself  with  the  A.  A.  A.  he 
co-operated  extensively  with  the  late 
A.  G.  Batchelder  in  good  roads  pro- 
grams. A  graduate  of  the  scientific 
school  of  George  Washington  Univer- 
sity and  a  civil  and  highway  engineer, 
Mr.  Eldridge  has  made  road  problems 
his  life  work.  He  drafted  the  first 
federal-aid  highway  law,  introduced  by 
the  late  Congressman  Brownlow  of 
Tennessee,  and  was  active  in  having 
the  Dunn  bill,  which  proposed  to  limit 
federal  aid  to  $12,500  a  mile  for  1923 
and  $10,000  per  mile  thereafter, 
amended  to  allow  federal  aid  of  $16,500 
per  mile  for  1923  and  $15,000  per  mile 
thereafter. 


The  Engineer  in 
Public  Life 


Brazilian  Engineering  Congress 

iContinved  from  p.  579) 
of  the  American  Society  of  Civil  En- 
gineers, and  other  societies  and  one  of 
the  principal  organizers  of  the  con- 
gress. Mr.  Havens'  address  was  on  the 
subject,  "Problems  and  Duties  of  the 
Engineer,"  and  brought  out  the  neces- 
sity for  the  engineer  to  identify  him- 
self more  bi'oadly  with  the  public  af- 
fairs of  his  country. 

The  several  papers  that  were  read 
were  nearly  all  of  a  practical  nature 
as  it  had  been  specified  that  this  con- 
gress result  in  actual  tangible  sugges- 
tions rather  than  be  a  scientific  con- 
gress  devoted   to  academic  discussions. 

Titles  of  papers  which  will  constitute 
the  annals  of  the  congress  fol'ow: 

"Utilization  of  Low-Grade  Fuels 
With  Seymour  Pulverizers;"  "Elec- 
'rical  Apparatus  for  High-Tension 
Power  "Transmission,"  Stephen  Q. 
Hayes;  "Economic  Possibilities  in  the 
Use  of  Low-Grade  Fuels  of  South  and 
Central  America,  With  Special  Refer- 
ence to  Locomotive  Requirements," 
Howard  P.  Quick;  "Some  Engineering 
and  Construction  Problems  of  the 
Panama  Cmal,"  S.  B.  Williamson; 
"Mammoth  Cofferdam  for  Pier  Con- 
struction in  New  York  Harbor," 
Charles  W.  Staniford;  "The  Design  of 
Masonry  Dams,"  Edward  Wegmann ; 
"Technique  of  Radio  Broadcasting," 
S.  M.  Kintner;  "High  Head  Hydro- 
Electric  Development  in  the  Mountains 
of  California,"  A.  A.  Northrop;  "Long- 
Distance  Telephony  in  the  Unite  1 
States  of  America,"  Bancroft  Gherardi 
•-nd  H.  S.  Osborne;  "New  Electric 
Furnace   for   Brass,    Bronze   and    Cop- 


A.  B.  ROBERTS 

When  Fred  Kohler  was  elected  Mayor 
of  Cleveland,  the  Engineering  Society 
of  Cleveland  was  asked  for  the  fir;t 
time  to  suggest  the 
names  of  men  to  be 
considered  for  the 
position  of  Director 
of  Public  Utilities, 
an  office  which,  un- 
der the  charter  of 
Cleveland,  is  in 
I'eality  the  general 
manager  of  the 
Water  Division,  the 
Municipal  Electric 
Light  Plant,  and 
the  Heating  Di- 
vision. From  the 
list  submitted  the 
Mayor  picked  Arthur  Boardman  Rob- 
erts, one  of  the  dii-ectors  of  the  Cleve- 
land Engineering  Society,  and  member 
of  the  Withington-Roberts-Wright  Co., 
consulting  engineers.  Mr.  Roberts  ac- 
cepted, and  since  Jan.  1,  the  $40,000,000 
investment  of  Cleveland  in  public  utili- 
ties has  for  the  first  time  been  under 
the  supervision  of  a  graduate  engineer. 
A.  B.  Roberts  is  38  years  old,  was 
graduated  from  Case  School  of  Applied 
Science  as  B.  S.  in  mechanical  engineer- 
ing in  1907,  and  received  honorary  de- 
grees of  E.E.  in  1914,  M.E.  in  1915,  and 
C.E.  in  1917.  The  regular  work  of 
training  a  young  engineer  during  sum- 
mers and  when  first  out  of  school  took 
him  from  Wyoming  to  Chesapeake  Bay 
on  various  construction  jobs.  From 
1908  to  1911  he  was  consulting  engineer 
for  the  Standard  Welding  Co.  and  from 
1911  to  1913,  chief  engineer  of  the  17 
plants  of  the  American  Fork  &  Hoe  Co. 
In  1913  he  went  into  private  practice 
and  was  general  manager  of  the  firm 
which  supervised  the  new  plant  of  the 
Upson  Nut  Co.,  the  Rubay  Co.,  the  Jor- 
don  Motor  Car  Co.,  the  Shelby  (Ohio) 
Municipal  Light  Co.,  Ohio  Forge  Co., 
and  the  American  ship-building  exten- 
sions at  Cleveland,  Lorain,  and  Chicago. 
On  Sept.  22,  1917,  after  entering  the 
military  sei'vice,  Mr.  Roberts  reported 
for  duty  at  Sandy  Hook  and  until  Jan. 
28,  1919  he  was  in  charge  of  the  engi- 
neering design  and  construction  of  the 
Abei'deen  Proving  Grounds,  built  at  a 
cost  of  approximately  $12,000,000.  He 
held  a  commission  as  major  when  dis- 
charged from  the  army.  Beginning  in 
1919  he  resumed  connections  with  his 
private  firm  which  engages  in  every 
line  of  construction  except  bridges.  He 
resigned  this  year  to  become  Director 
of  Public  Utilities  in  Cleveland. 


per,"  J.  Murray  Weed ;  "Factors  Limit- 
ing Voltage  of  Long-Distance  Trans- 
mission Lines,"  F.  W.  Peek,  Jr.;  "Large 
High-Voltage  Oil  Circuit  Breakers," 
E.  M.  Hewlett;  "Impressions  of  Cotton 
Textile  Mills  in  the  United  States," 
R.  L.  Pamplona;  "Present  Status, 
Electric  Furnace  for  Iron  and  Steel 
Industry,"  John  A.  Seede;  "Concrete 
Piles  and  Concrete  Piling  Construc- 
tion," Maxwell  M.  Upson;  "Report  on 
Development  of  the  Cachoeria  Paulo 
Afi'onso,"  Charles  O.  Lenz;  "Building 
Mining  Cities  in  South  America,"  H.  F. 
Guggenheim. 


Move  Made  to  Dismiss  Suit 
Against  Water  Power  Act 

Government  Would  Dismiss  Petition  of 

New    York    State    Seeking    to 

Restrain  Permit  Issuances 

Washingt&ii  Correspondence 

Motion  to  dismiss  the  petition  filed 
by  the  State  of  New  York  in  the  U.  S. 
Supreme  Court  seeking  to  bring  suit 
for  an  injunction  against  the  Federal 
Power  Commission  to  restrain  the  lat- 
ter from  issuing  preliminary  permits 
and  licenses  within  the  state  has  been 
filed  by  Solicitor  Genei'al  James  M. 
Beck. 

It  is  expected  that  the  federal  gov- 
ernment's motion  will  be  heard  by  the 
Supreme  Court  during  the  first  month 
of  its  fall  session,  and  that  if  dismissal 
be  denied  that  Attorney  General 
Charles  D.  Newton,  of  the  State  of 
New  York,  will  apply  for  an  advanced 
hearing  of  the  state's  petition.  With- 
out an  advanced  hearing,  the  case 
would  not  be  reached  on  the  ordinary 
docket  for  nearly  two  years. 

The  New  York  petition  seeks  to  test 
the  constitutionality  of  the  water  power 
act.  The  supporting  brief  filed  by  At- 
torney General  Newton  last  May  sets 
forth  the  claim  that  the  Federal  Power 
Commission  is  exercising  authority 
which  rightfully  is  reserved  to  the 
state;  that  it  assumes  jurisdiction  over 
all  streams  other  than  brooklets,  and 
that  it  is  depriving  the  state  of  rev- 
enue. The  license  granted  the  Niagara 
Falls  Power  Co.  and  the  preliminary 
permit  granted  the  Lower  Niagara 
River  Power  Co.  accompany  the  peti- 
tion as  exhibits  of  the  authority  ex- 
ercised by  the  commission. 

In  the  petition  to  dismiss,  Solicitor 
General  Beck  declares  that  the  petition 
does  not  join  essential  parties  as  de- 
fendants; that  it  does  not  pi'esent  any 
concrete  question;  that  it  does  not  pre- 
sent a  controversy  within  the  original 
jurisdiction  of  the  Supreme  Court; 
that  it  does  not  set  forth  any  cause  of 
action  against  the  defendants — who  are 
Secretaries  Weeks,  Fall  and  Wallace 
and  Attorney  General  Daugherty;  that 
the  bill  of  complaint  is  without  equity 
and  that  no  concrete  loss  is  established. 

"The  government's  motion  sets  forth 
the  claim  that  if  New  York  State  has 
suffered  any  loss  or  injury  because  of 
the  license  issued  the  Niagara  Falls 
Power  Co.  or  the  preliminary  permit 
granted  the  Lower  Niagara  River 
Power  Co.,  these  corporations  should 
have  been  made  defendants  to  the 
petition. 

Solicitor  General  Beck  also  recites 
various  court  decisions  in  support  of 
his  contention  that  the  water  power 
act  is  constitutional  and  that  the  Fed- 
eral Power  Commission  is  proceeding 
in   a   lawfully  regulated  manner. 

Discuss  Change  in  Rule  of  Road 

The  change  in  the  rule  of  the  road  in 
eastern  Canada  is  in  confusion.  New 
Brunswick  was  to  change  from  left  to 
right  last  spring  at  the  suggestion  of 
the  New  Brunswick  Automobile  Asso- 
ciation and  a  bill  to  this  effect  was 
passed  in  the  legislature.  At  that  time 
it  was  thought  that  Nova  Scotia  and 
Prince  Edward  Island  would  follow  the 
lead  of  New  Brunswick,  but  opposition 
to  the  plan  has  arisen,  and  these  prov- 
inces have  not  yet  agreed  to  the  change. 
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Engineering  Societies 
Calendar 


Annual  Meetings 

AMFRTC;\N    PUBT.IC    HKALTII    AP- 

^^'IwiA^'lON.^N.-w    york  .    Anm.al 

Convention,   Cleveland,   Oct.    lO-lL 


A.   H.   DIMOCK.  former  city J^"t  fa^f  11.^1^7^" °Sle "Tnta^ 

neer   of   Seattle    has   opened   offices   m  f^^.^^^'f,^-^,^^,,^,^  that  plans  and 

^l^^l'^nSe^S'm^ni^lt'hy'-l!';  |:^%ations     will     be     .eady     about 

hvdro^eTectric.    water-works    and    sani-  Dec.  1.                                     ,             ,     .    , 

tary    engineering.      Mr.    Dimock    was  j.  M.  F  e  l  k  N  o  R  has  been  selected 

connected  with  the  city  engineerins;  de-  ^,y  ^^^   supervisors   of   Colusa   Count> 

uartnient  for  2.5  years,  and  since  1911  QaHf ^  to  supervise  the  constriiclioii  oi 

■     ■  ■       -   -='-  "—i"—  approximately    .')0    miles    ot    highway. 

Funds  are  available  from  a  bond  issue 


The  Municipal  Engineers  of  the  City 
nf  New  York  at  its  regular  monthly 
meeting-  Sept.  27  was  addressed  by 
William  W.  Mills,  deputy  comm.ssionei 
of  the  Department  of  Plant  and  Struc- 
tures of  the  city  of  New  >  ork  on_  the 


had  been  city  engineer. 

F  u  L  L  E  R  &  Beard,  engineers,  St. 
l.ouis,  Mo.,  has  reorganized  owing^to 
the  withdrawal  of  A.  H.  Beard.  The 
firm  is  now  known  as  the  W.  A.  Fuller 
Co  W.  A.  Fuller,  who  has  been  ac- 
tively engaged  in  engineering  work  for 
thirty  years,  continuing  as  the  head  ot 
the  com 


recently  authorized. 

R  E  Youngs,  of  Livingston,  has 
been  appointed  county  engineer  of 
Liberty  County,  Tex. 

Frank     C.     Tolles,     formerly 


his  own  engineering  offices. 

F  R  A  N  K  0  s  L  E  R,  for  the  past  year 
tures  of  the  city  of  New  » orK  on  u..:  supervising,  management  and  construc- 
activities  of  his  department,  especially  ^-^^^^  engineer  for  Rose  Polytechnic  In- 
with  respect  to  the  municipal  ferry  ^^itute,  Terre  Haute,  Indiana,  on  the 
rervice  new    layout   of    buildings,   has   become 

service.  A    A    E      associated  with  O.  C.  Herdrich  &  Co.  as 

he^it^fiTst  "atiLa^^uH^g^-at-  the     consulting  industrial  management  engi- 
Ivanhoe    Country    Club,    near    Kansas    neer. 


ears,  continuing  as  the  head  ot       ^  "  ^j^^jgnt  '  of     public     works     for 
:pany.     A.,  H.  Beard  has  opened    ^^^^'"^^^^^"Innounces  his  association 


Akron,  Ohio,  announces  his  association 
with  the  firm  of  Swigart  and  Khrman, 
of  that  city,  for  the  general  practice 
of  engineering. 


Obituary 


CityVon  Sept.  16.'  More  than  Mty  Pr^es, 
donated  by  various  Kansas   City  busi 
ness  houses,  were  awarded  to  the  win 
ners  of  the  athletic  and  guessing  con 


T  H  BrillhaRT,  consulting  en- 
gineer of  Dallas,  has  taken  over  the 
management  of  the  structural  steel  de- 
partment of  the  Helm  Mechanical  Co., 


C    C    THOMPSON,  former  city  en- 
gineer'of  Phoenix,  Ariz.,  was  killed  by 


"^^^  K:'aThetic  and  guess  ng  con-  ^a  I'^nt  of  the  Helm  Mechanical  Co  f--  -      -'tly' while  in  the  Harc,«a 

ners  of  the  athletic  ana  g            s^^^^^  P^     ^^^^^       ^^_    Brillhart    is   a    past  '™  mountains    running    the    division 

o  lowed  by  moonlight  dancing  to  radio  president   of   the    Texas    Section,    Am.  |^^;^    ^^^^^,^^^    y^^.^p^i    and    Maricopa 

toliowea  Dy            j5           .  ,     ,    ^v    the  Soc.  C.E.  rmmties  in  that  state. 


music,  which  was  furnished  by  the 
broadcasting  station  o±  the  Kanms 
City  Star.  This  feature  was  highly 
successful. 


Personal  Notes 


Weston  E.  Fuller  has  with- 
drawn from  the  partnership  of  Hazen, 
Whipple  &  Fuller,  consulting  hy- 
draulic and  sanitary  engineers.  New 
York,  to  become  professor  of  civil  en- 
o-ineering  at  Swarthmore  College 
That  firm  will  revert  to  the  name  ot 
Hazen  &  Whipple,  by, which  it  was 
known  during  the  period  from  1904 
to  1914. 

L   W    King,  assistant  county  engi- 
neer of  Cameron  County,  Texas   has  re- 
signed   and    has    been    appointed    city 
manager    of    Brownsville,    Texas,    suc- 
ceeding   GEORGE   Grupe,    resigned. 
B  G.  S  L  I  n  I  N  G  has  returned  to  the 
Illinois    Traction    System,    Peoria,    111., 
as    construction    engineer,    to     become 
identified    with    an    extensive   program 
of   power   plant  and  transmission   line 
construction    in    Illinois,    Missouri   and 
Kansas.     Mr.  Slining  was  construction 
engineer    with    this    company    in    1910 
and  1917,  leaving  to  take  'narge  of  the 
construction    ot    the    Standard    Oil   Co. 
coal-mining  and  power  developments  in 
Macoupin  County,  111. 

Charles  E.  Fraser  has  ten- 
dered his  resignation  as  president  ot 
the  New  York  Harbor  Dry  Dock  Co., 
Inc.,  in  order  to  devote  more  effort 
to  the  gSneral  contracting  business  of 
Fraser,  Brace  &  Co.  George  C.  Clarke, 
formerly  vice-president,  has  been  elected 
president,  and  N.  .1.  Kayser,  works 
manager,  has  been  elected  vice-presi- 
dent Messrs.  Clarke  and  Kayser  have 
been  in  charge  of  the  operation  of  the 
dry  dock  since  the  inception  of  the 
project  three  years  ago.  Mr.  Fraser 
will  remain  a  director  of  the  company. 


Soc.  C.E. 

FrankA.  McArthu  r,  city  en- 
gineer of  Guelph,  Ont.,  has  tendered  his 
resignation  to  go  into  business  for 
himself,  having  established  the  Mc- 
Arthur  Engineering  Construction   Co. 

A  W.  SWAYZE,  assistant  to  E.  V. 
Buchanan,  general  manager  of  the 
Public  Utilities  Department  at  London, 
Ont.,  has  resigned  to  become  engineer 
with  the  Putherbough  Construction 
Co.  of  London,  Ont. 

GEORGE  C.  WiNCHEL,  formerly 
chief  engineer  of  the  Industrial  Engi- 
neering Co.  of  Akron,  Ohio,  and  John 
C.  Payne,  former  city  engineer  ot 
Akron,  have  opened  offices  at  (>0U 
Second  National  Bldg.,  Akron  Ohio 
They  will  handle  general  industi  lal 
plant  engineering  in  addition  to  then 
present  civil  engineering  practice.  Sev- 
eral well-known  Akron  engineers  will 
be  associated  with  this  firm. 

George  Acker,  who  has  been 
for  nearly  five  years  inspector  ot 
material     with     the     Submarine 


Boat 


counties  in  that  state. 

Edgar  B.Tyler,  of  Decatur,  111., 
vice-president  and  member  of  the  boarU 
of  directors  of  the  Mississippi  Valley 
Structural  Steel  Co.,  died  Sept.  27  in 
St.  Louis,  Mo. 

Charles  B.  Falley,  captain, 
Corps  of  Engineers,  U.  S.  Army,  died 
at  the  army  base  hospital.  Fort  Sam 
Houston,  Tex.,  Sept  22,  1922  follow- 
ing an  operation.  Capt.  Falley  was 
assigned  to  the  Second  Engineers  and 
was  serving  as  assistant  to  the  engi- 
neer of  the  eighth  corps  area. 

William  H.  Schmidt,  a  civil 
engineer  having  offices  in  New  York 
City,  died  Sept.  29  at  his  summer  home 
at  Bav  Shore,  Long  Island,  after  an 
illness"  of  two  years.  Mr.  Schmidt  was 
second  vice-president  of  the  Common- 
wealth Bank  and  a  trustee  of  the  Citi- 
zens Savings  Bank.  He  as  a  gradu- 
ate of  Cornell  University  and  had  been 
connected  with  the  United  Engineering 
&  Contracting  Co.,  which  helped  build 
the  Pennsylvania  tubes  under  Manhat- 


Corp.  of  Port  Newark,  N.  J.,  has  been    ^^^^  island,  and  had  done  work  for  that 
appointed  engineering  inspector  for  tne    j.„,^,pa„y  ;„  Cuba. 


Ne'w  York  &  New  .lersey  Interstate 
Bridge  and  Tunnel  Commission  on  the 
vehicle  tunnel  under  the  Hudson  River. 
R  V  Davidson,  recently  engi- 
neer for  the  Northern  Texas  Traction 
Co  Ft  Worth,  on  the  surveys  lor  itie 
Ft!'  Worth-Lake  Worth  Interurbiin  is 
now  office  engineer  under  R.  V.  Clenn, 
consulting  engineer,  Tarrant  (  ounty, 
Tex.,  Highway  Dept. 

\  B  Dean,  former  maintenance 
engineer  of  Walla  Walla  County, 
Wash.,  is  to  be  retained  as  deputy 
county  engineer  according  to  recent  ad- 
vices. Mr.  Dean  will  replace  Earl  Ken- 
nedy who  recently  resigned. 

J  Guiton  Morgan  has  been 
appointed  by  the  state  highway  de- 
partment to  be  bridge  engineer  for 
Palo  Pinto  County,  Tex. 

.T  W.  Beardsley,  civil  engineer 
of    New    York,   has   left   Spokane    for    daughters. 


RICHARD    B.    ANGUS,   Canadian 
financier  and  director  of  the  Canadian 
Pacific    Ry.,    died,    after    a    protracted 
illness,  Sept.  17  at  Senneville,  Que.    in 
his  ninety-second  year.    He  was  a  natue 
of  Scotland  and  came  to  Canada  i"  1«;>' 
taking   a    position   on   the   staff   of   the 
Bank  of  Montreal.     In  18(i9  he  became 
general  manager.     Ten   years   'at^r  >ie 
turned  his  attention   to  laihvay  entei- 
prises    and   was   one   of   the   first   pio- 
moters    of    the    Canadian    Pachc    R>. 
With  him  in  the  original  syndicate  was 
George     Stephen,     later     Lon      Mount 
Stephen,   and    Donald    A.    Smith     later 
Lord  Strathcona.     In   1910,  at  the  age 
„f  eighty,  Mr.  Angus  became  P'-esiden 
of  the  Bank   of   Montreal,  from  which 
office    he    resigned    in    1913.      He    was 
prominently  identified  with  many  other 
industrial   and   commercial   onterpris^es 
He  is  survived  by  three  sons  and  loui 
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From  the  Manufacturer's 
Point  of  View  —« ^. 


Need  More  Mechanical  Plant 
at  American  Ports 

This    is    View    of    G.    E.    Titcomb,   Re- 
turned  from  Five  Months'  Inspec- 
tion of   European  Parts 

IN  COMPARISON  with  European 
practice  docks  at  American  ports 
are  underequipped  with  cargo-handling- 
machinery.  This  is  one  of  the  main 
impressions  brought  bacli  from  a  five 
months'  trip  abroad  by  George  E.  Tit- 
comb,  New  York  manager  for  the  Mc- 
Myler  Interstate  Co.  of  Cleveland, 
manufacturer  of  a  wide  variety  of  ship 
and  locomotive  cranes,  car  dumpers, 
buckets,  and  other  material-handling 
plant.  His  opinion,  as  expressed  dur- 
ing a  recent  interview  with  Engineer- 
ing News-Record's  representative,  is 
based  upon  a  study  of  conditions  not 
only  at  English  seaports  but  also  at 
those  in  Holland,  Germany,  France, 
and  Spain.  For  general  industrial  and 
construction  use,  however,  the  locomo- 
tive crane  figures  more  prominently  in 
America  than  in  Europe. 

Mr.  Titcomb 's  trip  was  devoted  pri- 
marily to  a  study  of  cargo  cranes  and 
coal-  and  ore-handling  machinery  with 
a  view  to  securing  data  applicable  to 
the  solution  of  American  port  problems 
and  to  the  improvement  in  design  of 
material-handling  machinery.  Plans 
of  European  port  organization,  he 
pointed  out,  necessitate  methods  and 
equipment  different  from  those  em- 
ployed in  the  United  States.  In  the 
London  port  area,  for  example,  a  large 
percentage  cf  the  incoming  freight 
from  vessels  is  delivered  to  lighters  for 
distribution  to  the  quays. 

One  of  the  conditions  favoring  ade- 
quate mechanical  equipment  of  British 
ports,  Mr.  Titcomb  emphasized,  is  the 
policy  of  putting  back  into  improve- 
ments and  maintenance  the  bulk  of  the 
revenue  received.  In  other  words,  the 
funds  coming  from  the  shipping  inter- 
ests do  not  go  into  the  city  treasury, 
but  are  set  apart  for  the  particular  use 
of  the  Port  Authority,  as  contrasted 
with  the  situation  in  New  York  where 
rentals  from  piers  revert  to  other 
municipal  uses.  In  the  case  of  the 
Port  of  London,  the  directors,  in  whose 
hands  is  placed  the  entire  operation, 
are  elected  by  the  interests,  both  ship- 
ping and  railway,  that  pay  the  dues. 
Under  this  scheme  of  operation  the  im- 
portance of  adequate  cargo-handling 
facilities  is  fully  appreciated  and 
proper  equipment  is  installed. 

While  in  general  Mr.  Titcomb  noted 
a  similarity  in  the  type  of  cranes  em- 
ployed in  American  and  European 
practice,  there  was  one  notable  excep- 
tion. This  was  an  English  type  of 
horizontal  luffing  cane  with  balanced 
boom,  so  designed  as  to  require  a  com- 
paratively small  motor  for  luffing  and 
insuring-  flexibility  of  control.  In  this 
type  of  crane  the  load  travels  hori- 
zontally in  spite  of  upward  or  down- 
ward movements  of  the  boom.  Mr. 
Titcomb  was  very  favorably  impressed 


Engineers  Discuss  Plan  to 
Reduce  Asphalt  Varieties 

Patterson   Favors   Uniformity — Forrest 

Gives  Views  on  Penetration 

and  Other  Tests 

IN  LAST  week's  issue,  (p.  539)  there 
appeared  an  article  presenting 
arguments  from  the  manufacturer's 
point  of  view  on  the  desirability  of 
having  fewer  different  grades  of 
asphalt  for  road  and  paving  work.  As 
a  result  of  Engineering  News-Record's 
invitation  for  comment  on  this  gen- 
eral subject  the  following  discussion 
has  been  received: 


Irving  W.  Patterson 

Chief  Engineer,  State  Higliway  Department, 
Providence,  R.  I, 

I  believe  that  the  point  of  view  of 
the  asphalt  manufacturers,  as  ex- 
plained in  the  article  in  the  Sept.  28 
issue  of  Engineering  News-Record,  is 
very  well  taken.  I  have  felt  for  a  long 
time  that  there  is  needless  variation  in 
asphalt  specifications.  I  am  of  the 
opinion  that  specifications  for  asphalt 
should  be  more  nearly  standardized 
than  they  are  today. 


C.  N.  Forrest 

JNIanager,   Technical  Dept.,   Barber   Asphalt 
Co.,  Maui-er,  N.  J. 

I  have  read  with  interest  the  article 
on  "Too  Many  Grades  of  Asphalt" 
which  appears  in  Engineering  News- 
Record  of  Sept.  28,  under  the  new 
department,  "From  the  Manufacturer's 
Point  of  View." 

The  ostensible  purpose  of  this  article 
is  to  encourage  greater  uniformity  in 
specifications  for  paving  asphalt  as  to 
penetration  (consistency),  so  that  a  few 
appropriate  standards  may  be  estab- 
lished and  the  procedure  of  the  manu- 
factures thus  simplified.  While  the 
consistency  of  a  paving-  asphalt  is  an 
important  characteristic  it  is  not  so 
vital  as  to  require  adjustment  viathin 
narrow  or  unusual  limits,  and  even  less 
than  the  7  standard  grades  of  consist- 
ency proposed  would  in  my  opinion 
suffice  for  all  practical  purposes. 

It  will  be  noted  that  the  penetration 

with  the  design  and  operation  of  this 
type  of  crane.  In  the  opinion  of 
English  stevedores  operating  cranes  of 
this  type  50  per  cent  more  freight  can 
be  handled  from  steamer  to  quay  than 
with  the  ordinary  type  of  revolving 
gantry  crane.  With  a  3-ton  load  the 
luffing  cranes  have  a  lifting  speed  of 
150  ft.  per  minute;  luffing,  180  ft.  per 
minute;  slewing,  li  r.p.m.;  and  travel 
100  ft.  per  minutes. 

Both  in  England  and  on  the  Con- 
tinent a  definite  trend  toward  the  wider 
use  of  mechanical  equipment  for  cargo 
handling  was  noted.  In  the  erection  of 
every  new  terminal  great  stress  is 
being  placed  upon  the  adequacy  of 
freight-handling  machinery.  This  is 
particularly  the  case  at  the  new  Hol- 
land-American line  piers  in  Rotterdam. 


standards  proposed  in  the  article  over- 
lap and  as  this  is  also  undesirable  the 
following  classification  is  offered. 

Asphalt    Macadam    (Penetration 

Metliod)    130  to  150 

Asphalt      Macadam       (Mixing 

Method)     100  to  125 

A      .,,.-■    ^  »     ■,  r  50  to     60 

Asphaltic  Concrete  )       J  35  to     45 

Sheet  Asphalt  J  [  25   to     30 

It  is  conceded  that  the  limit  of  ac- 
curacy of  the  penetration  test  is  "not 
more  than  four  points  between  maxi- 
mum and   minimum." 

In  the  writer's  experience,  there  is 
no  reason  to  vary  the  consistency  of 
the  asphalt  for  use  in  asphalt  macadam 
on  account  of  climatic  conditions.  If 
the  grading  of  the  mineral  aggregate 
in  use  does  not  produce  the  desired  re- 
sults with  asphalt  of  the  consistency 
provided  in  the  above  schetiule,  then  it, 
and  not  the  asphalt,  should  be  changed, 
because  the  grading  is  probably  too 
fine  and  a  harder  or  softer  asphalt  will 
not  correct  such  a  difficulty. 

Three  dift'erent  consistencies  of 
asphalt  are  sufficient  for  any  variations 
in  climate  or  traffic,  practically  the 
world  over,  for  asphaltic  concrete  or 
sheet  asphalt. 

While  the  writer  is  in  sympathy  with 
the  movement  to  reduce  the  number  of 
different  consistencies  of  asphalt  which 
may  be  specified  he  does  not  concede 
that  "the  keynote  test  for  asphalt 
quality  is  that  of  penetration"  nor  that 
the  specifications  on  all  other  charac- 
teristics of  asphalt  can  be  advan- 
tageously reduced  to  stereotype  form. 
The  penetration  of  asphalt  "is  an  ad- 
justable characteristic  and  denotes  only 
a  degree  of  hardness  regardless  of  any 
other  physical  or  chemical  characteris- 
tics which  may  be  inherent  in  the  sub- 
stance or  imparted  to  it  by  manipula- 
tion in  the  process  of  production. 

The  original  sources  of  supply  of 
paving  asphalt  as  well  as  the  processes 
employed  in  its  production  are  various. 
Consequently,  it  is  not  all  alike  even 
though  it  may  all  be  of  the  same  pene- 
tration or  series  of  penetrations. 

Standardization  of  a  limited  number 
of  grades  of  asphalt  as  to  penetration 
would  be  of  considerable  advantage  to 
the  manufacturer  without  any  disad- 
vantages to  the  highway  engineer  or 
the  public  at  large,  and  this  should  be 
done,  but  as  penetration  is  not  a  cri- 
terion of  quality,  it  does  not  neces- 
sarily follo-w  that  all  of  the  other 
features  of  the  specifications  for  as- 
phalt may  also  be  unified  either  as  to 
the  kind  of  tests  or  the  limits  of  the 
results  thereof,  without  disadvantage 
to  the  consumer. 

In  the  writer's  opinion  this  latter 
should  not  be  done. 


Business  Notes 


Herbert  C.  Polling  er,  man- 
ager of  the  Chicago  office  of  the  Chain 
Belt  Co.,  died  of  pneumonia  at  his 
home  in  Chicago  on  Sept.  27.  He  had 
been  ill  but  a  few  days.  Mr.  FolHnger 
was  38  years  of  age,  and  was  born  at 
Fort  Wayne,  Ind.  In  1902  he  was 
graduated  from  the  Chicago  Manual 
Training  School,  now  part  of  the  Uni- 
versity of  Chicago,  and  entered  the  em- 
ploy of  the  Otis  Elevator  Co.  He  be- 
came associated  with  the  Chain  Belt 
Co.  in  1914,  and  in  1916  was  appointed 
district  manager  for  the  Chicago  ter- 
ritory. 
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F.  S.  Pearson  Engineering 
Corp.,  New  York  City,  has  rees- 
tablished its  department  for  industrial 
management  and  technical  auditing  of 
industries  and  public  utilities. 


Equipment  and 
Materials 


Capacrfy 
ecu.  ycr. 


Shovel  Patents  Valid 

By  decision  of  Judge  Buffiington  in  the 
Circuit  Court  of  Appeals,  Third  Circuit, 
the  Surbaugh  patent,  U.  S.  No.  1,212,582 
on  hand  shovels  is  held  to  be  valid.  The 
patent  covers  the  two-prong  or  double- 
frog  type  of  coal  shovel  or  scoop  con- 
trolled by  the  Pittsburgh  Shovel  Co., 
under  the  trade  names  "Coal  Bluff"  and 
"Pacemaker." 


pulling   light    road   graders    and   other 
machines. 

The  machine  has  a  speed  of  from  12 
to  15  miles  per  hour  and  is  built  on  a 
standard  Ford  truck  chassis.  The  front 
half  is  entirely  of  Ford  design  and  the 
rear  half  is  of  31-ton  truck  construc- 
tion with  wheels,  axle,  springs,  etc.,  to 
correspond.  The  "Patrol"  sells  for 
$1,350  f.o.b.  Greenville,  Ohio. 


sprocket  on  the  loader.  The  loader 
weighs  approximately  5,500  lb.,  80  per 
cent  of  which  is  carried  on  the  rear 
axle.  In  operation  the  loader  backs 
into  the  material  to  be  handled,  trucks 
being  spotted  in  front  of  the  machine. 
In  moving  from  one  job  to  another  the 
elevator  is  raised  so  that  it  has  the 
same  clearance  as  the  tractor. 

The  photograph  shows  the  equip- 
ment loading  anthracite  river  coal  ai 
Reading,  Pa.,  this  is  a  very  fine  ma- 
terial and  resembles  sand.  The 
machine    is     designed,     however,    for 


Road  Maintenance  Truck 

For  highway  maintenance  work  a 
truck  with  hopper  body  and  adjustable 
scraper,    known    as    the    "Patrol,"    has 


Concrete  Mixer  Combined  With 

Ford  Truck 

For  the  purpose  of  obtaining  mobility 
on  comparatively  small  concreting  jobs, 
such  as  building  foundations,  sidewalks, 
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just  been  placed  on  the  market  by  the 
Greenville  Manufacturing  Co.,  Green- 
ville, Ohio. 

The  ti-uck  holds  2  cu.yd.  (3  tons)  of 
gravel  or  stone  and  is  constructed  with 
a  long  narrow  sliding  gate  extending 
entirely  across  the  lower  extremity  of 


curbs  and  gutters,  the  Milwaukee  Con- 
crete Mixer  Co.  has  adapted  one  of  its 
7-cu.  ft.  mixers  to  a  1-ton  Ford  truck. 
The  mixer  is  operated  through  pin- 
wheel  drive  from  the  20-hp.  engine  of 
the  truck.  Levers  are  all  within  range 
of  the  driver  or  from  a  position  on  the 
ground.  By  removing  four  clamps  the 
mixing  mechanism  can  be  removed  and 
the  "Mixermobile"  converted  into  a  one- 
ton  truck. 


the  front  sloping  side  of  the  body.  This 
gate  can  be  opened  1,  2,  3,  or  up  to 
6  in.,  creating  a  long  slot  which  permits 
an  even  flow  of  material  across  the 
roadway  the  full  width  of  the  body.  An 
adjustable  scraper  or  levelling  blade  at- 
tached to  the  rear  axle  and  also  con- 
ti'olled  from  the  driver's  seat,  further 
spreads  the  material  and  levels  it  over 
chuck  holes,  ruts,  etc. 

One  side  only  of  the  gate  opening 
can  be  used  permitting  the  filling  of 
chuck  and  mud  holes  on  either  side  of 
the  road  without  spreading  material 
over  the  entire  surface.  The  truck  has 
also   been  used  as   a   power  unit   for 


handling'  any  kind  of  loose  material 
such  as  sand,  coal,  gravel,  earth,  and 
stone. 

The  loader  has.  an  overall  length  of 
11  ft.  3  in.  and  the  point  of  discharge 
of  the  belt  conveyor  is  8  ft.  6  in.  above 
the  ground.  The  buckets  are  8  x  16  in. 
and  are  equipped  with  steel  digging 
edges  riveted  in  the  corners.  The  belt 
conveyor  is  of  rubber,  18  in.  wide.  The 
loader  may  be  attached  to  a  standai-d 
Fordson  tractor  without  the  necessity 
of  drilling  holes  or  making  any  other 
alterations. 

Double-Drum  Hoist  With  Multiple 

Cylinder  Gasoline  Engine 

Several  advantages  are  claimed  by 
the  O.  K.  Clutch  &  Machinery  Co.,  Co- 
lumbia, Pa.,  for  its  double-drum  hoist 
equipped  with  four-cylinder,  15-hp. 
gasoline  engine.  The  design  of  the 
engine  is  similar  to  that  of  a  motor 
truck,  but  is  adapted  to  meet  the 
heavier  demands  of  hoisting.  This  ma- 
chine, it  is  claimed,  is  considerably 
lighter  than  the  ordinary  single-cylin- 
der   stationary-engine    type    of    hoist. 


Power-Driven  Elevating  Loader 
Mounted  on  Tractor 

A  portable  elevating  loader  in  which 
mobility  is  secured  by  mounting  on  a 
Fordson  tractor,  which  serves  also  as 
the  power  plant,  has  been  put  on  the 
market  by  the  Specialty  Engineering 
Co.,  Philadelphia.  The  loader  consists 
of  three  main  parts:  the  frame,  the 
elevator  and  the  conveyor.  The  gen- 
eral arrangement  is  shown  in  the  ac- 
companying photograph.  Steel  buckets 
are  operated  by  endless  chains  and 
work  on  rollers  which  are  claimed  to 
be  a  distinctive  feature.  The  convey- 
ing mechanism  is  of  conventional  end- 
less-belt type  and  moves  the  material 
forward  beyond  the  front  end  of  the 
tractor  where  it  is  dumped  into  trucks 
or  wagons.  The  frame  consists  of  four 
uprights  attached  to  the  ti'actor. 

Power  is  taken  from  the  shaft  of  the 
tractor  through  a  sprocket  wheel  which, 
by  means  of  a  chain  drive,  operates  a 


takes  up  less  space  and  can  be  moved 
more  readily.  Repairs,  when  necessary, 
can  be  made  in  almost  any  automobile 
garage.  These  hoists  are  manufac- 
tured in  three  sizes,  8,  12  and  15  hp., 
have  hoisting  speeds  fi'om  125  to  150 
ft.  per  minute,  and  will  lift  1.500.  2.200 
and  2,800  lb.  respectively.  In  compari- 
son with  a  steam-operated  hoist  it  is 
pointed  out  that  no  time  is  lost  in  firing 
a  boiler. 

The  asbestos-lined,  cone  friction 
drums,  the  manufactui-ers  .state,  re- 
quire no  adjustment  and  will  not  swell 
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from  moisture.  Self-oiling  phosphor 
bronze  bushing's  and  powerful  asbestos 
lined  foot  brakes  are  other  features  of 
the  equipment.  Extra  large  machine- 
cut  gears  are  used  throughout  and  tlie 
(hiving-  pinion  is  made  of  solid  ma- 
chined steel. 


adjusting  nut  at  both  the  top  and  bot- 
tom ends  so  that  the  shaft  can  be 
tightened  either  from  above  or  below. 
The  lugs  extending  forward  from  the 
body  center  casting  which  support  the 
boom  foot  have  been  set  ahead  6  in. 
This    gives    a    longer    digging    radius, 
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Bascule  Bridge  Litigation  Settled 

The  dispute  between  the  city  of  Seat- 
tle and  the  Strauss  Bascule  Bridge  Co., 
which  resulted  in  a  suit  for  $3.50,000  by 
the  latter  against  the  city  for  alleged 
infringement  of  patents  in  the  construc- 
tion of  the  three  bridges  across  the 
Lake  Washington  canal,  has  been  set- 
tled out  of  court  and  the  construction 
of  the  Spokane  St.  bridge  across  the 
Duwamish  Waterway  is  now  expected 
to  proceed.  On  the  terms  of  settlement 
the  company  will  furnish  the  city  with 
complete  plans  for  the  Spokane  St. 
bridge,  which  the  city  may  use  or  not. 
For  these  plans,  the  company  will  re- 
ceive $50,000,  and  if  they  are  adopted 
an  additional  sum  of  $2.5,000. 


wider  cut  at  floor  level,  longer   dump 
and  better  cleanup. 

The  new  design  retains  such 
features  of  the  Osgood  18  model  as: 
Submerged  tube  type  boiler;  horizontal, 
long-stroke,  hoisting  engines;  double- 
gear  shipper  shaft;  large  centering 
gudgeon  around  center  shaft;  and 
swinging  mechanism  with  all  adjust- 
ments above  deck. 


Silent  Chain  Drives  Gasoline  Hoist 

Gasoline  hoists  made  by  the  Clyde 
Iron  Works  are  now  equipped  with 
silent  chain  drive  connecting  the  motor 


Improvements  Made  in  New 
%-Yd.  Revolving  Shovel 

.A.nnouncement  is  made  by  the  Os- 
good Co.,  Marion,  Ohio,  of  a  new  l-yd. 
heavy  duty  revolving  steam  shovel  sim- 
ilar to  the  Osgood  18,  which  it  is  to 
replace.  A  complete  redesign  of  the 
continuous  tread  mountings  has  pro- 
duced an  all-gear  propelling  drive,  in- 
creased the  bearing  surface  of  the 
treads  on  the  ground  and  simplifying 
construction. 

The  driving  and  idler  tumblers  have 
been  made  I'ound  to  reduce  vibration 
when  traveling  and  produce  smoother 
action  of  the  tread  belts.  The  drivers 
have  teeth  on  the  sides  which  contact 
with  the  guiding  flanges  of  the  tread 
links  for  driving  the  belts.  This  elim- 
inates tooth  pockets  in  the  face  of  the 
treads  and  the  trouble  and  incon- 
venience of  these  pockets  becoming 
clogged.  With  the  tread  links  over- 
lapping as  they  do  an  unbroken  bear- 
ing surface  is  provided. 

Improvements  have  been  made  in  the 
steam  cylinder  steering  mechanism 
which  is  controlled  by  a  single  lever  in 
the  cab.  The  steering  clutches  have 
jaws    of    the    self-cleaning    type. 

The  wheels  on  the  traction  machine 
have  been  increased  to  3G  in.  in  diam- 
eter and  the  rims  strengthened.  The 
rear  or  driving  wheels  have  been  in- 
creased in,  width  to  20  in.  and  fitted 
with  the  usual  bolted-on  diagonal 
cleats.  The  front  or  steering  wheels 
have  IC  in.  face  and  bushed  with 
bronze  for  the  axle. 

The  vertical  center  shaft  carries  an 


and  friction  drums.  The  hoisting 
drums  and  motor  with  all  accessories 
are  mounted  on  a  single  bed  plate 
making  a  self-contained  unit.  The 
hoists  are  made  with  one,  two  or  three 
drams. 


Publications  from  the 

Construction  Industry 

♦ 

Trailers  and  Tractors — General  Mo- 
tors Truck  Co.,  Pontiac,  Mich.,  and  the 
Detroit  Trailer  Co.,  Detroit,  Mich., 
have  issued,  jointly,  a  32-p.  illustrated 
booklet  entitled  "Modern  Freight  Trans- 
portation," which  gives  details  regard- 
ing the  two  types  of  highway  transport 
unit  and  illustrates  their  use,  together, 
in  hauling  gravel,  lumber  and  other 
construction  materials  in  addition  to 
general  merchandise.  It  is  claimed  by 
the  two  companies  that  this  is  the  first 
instance  of  a  truck  manufacturer  and 
a  trailer  manufacturer  co-operating  in 


the  publication  of  a  joint  catalog  for 
the  trucking  public.  Tractors  are  illus- 
trated in  .5,  10,  and  15-ton  capacities. 
One  of  their  features  is  a  two-range 
transmission  by  means  of  which  max- 
imum pulling  power  is  developed  only 
when  needed  in  starting  the  load  and 
running  on  poor  roads,  making  possible 
the  use  of  a  relatively  small  and 
economical  motor.  This  transmission, 
it  is  pointed  out,  delivers  a  much  wider 
range  of  gear  reductions  than  is  pos- 
sible in  a  four-speed  transmission.  The 
portion  of  the  booklet  devoted  to  trail- 
ers and  semi-trailers  illustrates  a  wide 
irariety  of  types,  ranging  from  15  tons' 
capacity  downward.  In  addition  to  the 
various  standard  forms  of  semi-trailer, 
there  are  special  types  among  which 
may  be  noted  a  1.5-ton  drop  frame 
trailer  for  carrying  transformers,  elec- 
tric generators,  and  cable  reels.  A  spe- 
cial 20-ton,  four-wheel  "Big  Devil" 
model  is  designed  particularly  for 
heavy  tonnages  of  structural  steel. 
Trailers  with  both  open  and  inclosed 
bodies  are  shown,  sometimes  in  trains 
of  three  units.  A  feature  of  the  Detroit 
four-wheel  trailers  Is  a  patented  swivel 
draw-head,  compelling  the  trailer  to 
follow  the  true  line  of  the  truck.  For 
municipal  work,  such  as  the  handling 
of  garbage  and  refuse,  a  gravity  drop 
frame,  dump-body  type,  with  capacities 
from  2  to  7  tons,  is  illustrated.  At  the 
end  of  the  booklet  is  a  large  chart 
giving  detailed  operating  costs  per 
100  miles  for  five  representative  ti-uck- 
trailer  combinations. 

Siving  Hammer  Pulverizers — .Jef- 
frey Manufacturing  Co.,  Columbus, 
Ohio,  describes  and  illustrates  three 
types  of  swing-hammer  pulverizers  in 
a  42-p.  catalog  just  issued.  These 
machines-  operate  on  the  principle  of 
reducing  material  by  striking  it  while 
in  suspension,  as  opposed  to  the  attri- 
tion mill  which  masses  or  rolls  the  sub- 
stance between  two  hard  surfaces.  In 
the  Jeff^rey  pulverizers  the  material  is 
fed  into  the  top  of  the  machine  and  in 
falling  comes  in  contact  with  rapidly  re- 
volving- hammers  which  drive  it  against 
breaker  plates,  from  which  it  rebounds 
again  into  the  path  of  the  hammer. 
Three  types  of  machine  are  manufac- 
tui'ed,  one  for  general  purposes,  a  sec- 
ond for  breakdown  machines  and  fine 
grinding,  and  the  third  for  grinding 
limestone  and  similar  rock.  The  Type  A 
plant  is  adapted  to  crushing  rock  for 
road  construction. 

Aids  to  Traffic  Control  —  AMERICAN 
Gas  Accumulator  Co.,  Elizabeth,  N.  J., 
has  issued  a  14-p.  pamphlet  entitled 
I'Traflic  Engineering."  by  G.  G.  Kelcey, 
illustrating,  both  in  text  and  diagrams, 
methods  of  handling  ti'affic  at  street 
intersections  and  preventing  accidents. 
Several  cases  of  typical  traffic  situa- 
tions at  intersections  are  discussed  and 
the  advantages  of  rotary  traffic  are 
emphasized.  The  company  manufac- 
tures a  small  marine-type  "lighthouse," 
designated  as  the  flushing  traffic  beacon 
for  use  at  highway  intersections  to 
regulate  the  passage  of  vehicles.  It  is 
an  independent  unit  requiring  no  will- 
ing as  acetylene  light  is  used. 

Nailiitf/  Base  for  Floo7-s  —  Paul 
Mende,  Inc.,  New  York  City,  has  issued 
a  4-p.  folder  describing  Nalecode,  a 
compound  of  powdered  fibrous  min- 
erals which,  when  mixed  with  portland 
cement,  band  and  water,  makes  a 
plastic  mortar  that  sets.  _  Nails  or 
screws  may  be  driven  into  it. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Voltmie 


September  Contracts  Show  Higher  Average 
Weekly  Rate  Than  Preceding  Month 

Awards  Aggregated  .$138,648,000  in  Four  Issues  of  September 
Against  $160,130,000  in  Five  August  Issues 


Contracts  awarded  on  important  engi- 
neering projects,  as  announced  in  the 
four  September  issues  of  Engineering 
News-Record,  aggregated  $138,648,000 
as  against  $160,130,000  reported  in  the 
five  August  issues.     This  represents  an 


Although  letfmgs  in  the  Middle 
Atlantic  States,  on  all  classes  of  con- 
struction, exceeded  those  in  the  Middle 
West,  during  September,  the  slow 
swing  in  the  construction  of  new  build- 
ings from   the   New   York-New   Jersey 


however,  continues  its  lead  in  the  con- 
struction of  apartment  houses  and 
dwellings.  There  is  no  indication,  thus 
far,  according  to  reports  received  by  the 
Division,  of  the  effect  of  increasing 
prices  of  construction  materials  upon 
future  contracts.  The  general  tendency 
of  building  materials  prices  continues 
upward  as  shown  by  the  Department 
index  number  of  172.4  for  August  as 
against  169.6  for  July.  The  Engineer- 
ing News-Record  Construction  Cost 
Index    Number    for    July    was     169.7; 


r 


Engineering  News-Record 

Construction  Cost 

Index  Number 

October,  1922    188.60 

September,   1922    185.00 

October,   1921    182.57 

Peak,  June,   1920    273.80 

1913    100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  is  3.6  points  higher  than  last  month,  due  to 
advances  in  prices  of  steel  and  cement.  Steel  is  now 
$2.00@$2.25,  Pittsburgh  mill.  Lumber  and  cement 
advanced  generally.  The  average  rate  for  common 
labor  remains  at  45c.  Thus,  general  construction  cost 
is  only  3  per  cent  higher  than  one  year  ago  and  31  per 
cent  under  the  peak;  it  is  88.6  per  cent  above  the 
1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

September,  1922    129 

August,  1922   154 

September,  1921    114 

1913     100 

Yearly 

1921    (entire    year) 88 

1920    (entire    year) 91 

1913     100 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  129  for  the  month  of  September,  and  88 
for  the  whole  of  1921,  as  against  100  for  191.3.  This 
means  that  the  actual  volume  of  construction  in  1921 
(not  the  mere  money  value  of  the  contracts  let  that 
year)  is  12  per  cent  under  the  volume  of  construction 
for  1913.  Our  monthly  volume  number,  129  for  Septem- 
ber, 1922,  is  really  the  increment  of  construction,  and 
indicates  the  rate  at  which  contracts  are  being  let  as 
compared  with  1913  awards. 


average  weekly  rate  of  $34,662,000  as 
compared  with  $32,026,000  for  August. 
Contracts  awarded  in  Canada  totaled 
$7,833,000  leaving  $130,815,000  as  rep- 
resenting contracts  let  on  important 
engineering  construction  in  the  United 
States.  The  rate  for  September,  1921, 
was  $24,694,000  per  week,  which  is  over 
40  per  cent  lower  than  this  year. 

The  minimum  costs  observed  in  Con- 
struction News,  on  each  class  of  con- 
struction, are  as  follows:  water-works, 
$15,000;  other  public  works,  $25,000; 
industrial  construction,  $40,000,  and 
commercial  buildings,  $150,000. 

The  weekly  average  for  commercial 
buildings  during  September  totaled 
$14,670,000,  which  compares  very 
closely  with  $14,702,000,  ^he  weekly 
rate  for  August.  Likewise,  streets  and 
roads  attained  an  average  of  $7,221,000 
during  September,  with  the  rate  for 
August  at  $7,407,000  per  week. 


district  to  that  part  of  the  Middle  West 
centered  in  Chicago  is  indicated  in  re- 
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CONTRACTS  AWAPDtD  IN  UNITED  STATES 

iANO    CANADA 
JAN  1   TO   SEPT  I,I92Z 


100       m      300      400 

Millions  of  Dollars 


500 


ports  to  the  Housing  Division   of  the 
Department  of  Commerce.     The  East, 


August,  173.4;  September,  185.0  and 
is  now  188.6. 

Large  contracts  awarded  in  all  classes 
of  construction  from  Jan.  1  to  Sent.  1, 
1922,  totaled  over  $1,059,000,000,  as 
reported  by  the  News-Record.  Build- 
ings comprised  the  bulk  of  the  total 
money  value.  Streets  and  roads  came 
next  followed  by  "Miscellaneous"  con- 
struction, with  public  works  last.  The 
accompanying  chart  shows  the  propoi-- 
tions  in  which  contracts  were  awarded 
according  to  classifications,  during  the 
eight  months. 

Residential  building  in  twenty-seven 
states  in  the  eight  months  aggregated 
$887,251,700,  according  to  F.  W.  Dodge 
statistics.  The  New  York  district  was 
the  heaviest,  $314,387,200,  followed  in 
order  by  the  Chicago,  Philadelphia, 
Pittsburgh,  Boston  and  Minneapolis 
distri(<ts.  The  last  district  reported 
only  $17,819,000. 


VALUE  OP  CONTRACTS  LET  IN  THE  UNITED  STATES  AND  CANADA  IN  SEPTEMBER.  1922 

New  Middle  Middle  West  of 

England  Atlantic  Southern  West  Mississippi  Western  Canada 

Waterworks $1,358,000  $99,000  $460,000  $556,000  $338,000  $850,000  $245,000 

Sewers 780.000  121,000  1,957.000  377.000  38,000  67,000 

Bridges..    ..                     80,000  200.000  1.655,000  566,000  321.000  175,000  35.000 

Excavating  and  dredging 25,000  61,000  61,000  220,000  326,000  127,000  56,000 

Streets  and  roads 835,000  5,556,000  6,503,000  7,057.000  5,104,000  3.268.000  561.000 

Industrial  Works                  4,020,000  4,381,000  363,000  6,210,000  380,000  225,000  3,000,000 

Buildings 7.293,000  21,128,000  1,693,000  15.207.000  9,420,000  1,160,000  2.780.000 

Federal  Government  Works 103,000  3,118,000  1,321,000  60,000  1,180.000  1.887,000 

Miscellaneous 3,025,000  6,010,000  119,000  2,700.000  626,000  112.000  1,089.000 

Total .     $16,739,000  $41,333,000  $12,296,000  $34,533,000  $18,072,000  $7,842,000  $7,833,000 


Total 
$3,906,000 

3,340,000 

3.032,000 

876,000 

28,884.000 

18.579,000 

58,681.000 

7,669,000 
13,681,000 

11 38.648.0  00 
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Coal  Output  Hampered  by  Lack  of 

Cars  and  Poor  Transportation 

"Normal  production  of  anthracite  is 
being  retarded  by  the  same  conditions 
that  hamper  the  soft-coal  industry- 
lack  of  cars  and  poor  transportation," 
states  Coal  .4(/c,  reviewing  conditions 
in  the  current  coal  market.  The  report 
continues:  "There  also  is  a  dearth  of 
labor.  The  effect  of  the  car  shortage 
is  only  just  now  being  felt.  During 
the  last  four  days  of  September  the 
supply  began  to  be  "spotty,"  incurring 
delays     at    collieries     located     on     the 


Lehigh  Valley,  Erie  and  D.  L.  &  W. 
lines.  Deliveries  are  slow,  some  loads 
destined  to  New  York  Tidewater  on 
Sept.  11,  12  and  13  not  having  been 
received  three  weeks  later  and  side- 
tracks being  congested  with  coal  await- 
ing pulling. 

"The  anthracite  price  situation  is  con- 
fusing. Retailers  have  received  inde- 
pendent quotations  ranging  $9.15@$1.3 
and  even  higher  and  are  loath  to  pass 
this  on  to  their  trade.  The  $8.50  price 
recommended  by  the  Pennsylvania  com- 
mission did  not  hold  water  and  the 
commission    now    urges    that,    pending 


further  investigation  and  adjustment, 
operators  refrain  from  charging  prices 
exceeding  those  established  in  1920  by 
the  Fair  Practice  Committee,  which 
prices  ranged  up  to  $12.50,  averaging 
around  .$10.50. 

"With  25  per  cent  of  their  motive 
power  out  of  commission  the  railroads 
of  the  country  are  now  attempting  to 
handle  the  peak  of  the  year's  business. 
There  are  no  signs  that  the  crest  has 
been  reached.  Traffic  men  believe  that 
business  will  be  offered  the  railroads  in 
increasing  amounts  more  rapidly  than 
its  locomotives  can  be  repaired." 


Labor  Rates  and  Conditions  Throughout  the  Country 


The  return  to  work  of  several  hun- 
dred thousand  coal  miners,  railroad 
shopment  and  textile  workers,  together 
with  a  general  increase  in  employment 
during  the  month,  marks  the  beginning 
of  a  temporary  upward  trend  in  labor 
costs.  The  most  important  wage  in- 
creases occurred  in  the  metals,  textile 
and  construction  industries. 

Despite  the  wage  increases  and  the 
fact  that  general  business  progress  is 
being  greatly  hindered  by  freight  con- 
gestion, industrial  conditions  through- 
out the  country,  show  marked  improve- 
ment from  week  to  week. 

As  wages  become  more  and  more 
sensitive  to  price  fluctuations,  labor 
problems  of  a  local  character  begin  to 
appear.  For  instance,  advances  in  the 
common  labor  rates  in  Philadelphia  and 
Baltimore  are  offset  by  adjustments  in 
the  schedules  in  Cincinnati,  Kansas 
City,  Pittsburgh  and  St.  Louis,  result- 
ing in  a  common  labor  rate  for  the 
entire  country  of  45c.  per  hr.,  exactly 
the  same  as  the  average  for  Septem- 
ber. This  average  rate,  however,  ap- 
plies to  unskilled,  non-union,  common 
labor  only,  and  does  not  include  the 
semi-skilled. 

Local  industrial  conditions  as  re- 
ported by  News-Record  correspondents 
are  given  as  follows: 

-Atlanta — Situation  somewhat  upset, 
nwing  to   strike   conditions   and    heavy 


<iemand  for  materials  and  men.  Build- 
ing going  ahead  despite  trouble. 

Baltimore — Skilled  building  trades 
mechanics  in  sufficient  numbers;  scar- 
city of  common  laborers. 

Birmingham — No  change  in  labor 
rates  or  conditions  since  20  per  cent 
advance  in  steel  mills.  Stocks  of  all 
materials  piling  up,  owing  to  lack  of 
cars. 

Cincinnati — Shortage  of  bricklayers, 
carpenters,  hodcarriers  and  common 
laborers.  Supply  of  structural  iron- 
workers and  hoisting  engineers,  normal. 

Denver — Labor,  all  classes,  100  per 
cent  employed.  Some  trouble  reported 
due  to  car  shortage,  principally  in  the 
cement  industry. 

Detroit — Labor  rates  and  conditions 
unchanged  during  month.  Supply  and 
demand  in  all  trades  about  normal. 

Kansas  City — Plenty  of  all  classes  of 
building  trades  mechanics  except  car- 
penters. Hoisting  engineers,  one  drum, 
receive  $1  per  hr.,  two  drums,  $1.25. 
Hodcarriers  paid  75c.@80c.  as  against 
80c.  per  hr.  and  pile  drivers,  $1  as  com- 
pared with  85c@$l  per  hr.,  formerly. 
Structural  ironworkers  reduced  to  $1 
as  against  $1.07J.  Common  labor  rates 
range  from  40c.@65c.  per  hr.  as  com- 
pared with  a  minimum  of  60c.,  last 
month. 

Cleveland — Hoisting  engineers  ad- 
vanced to  $1.1     per  hr.,  from  $1.04. 

(Higher  rates  Indicated  by  -f ,  decreases  by — ) 


Montreal — Plenty  of  common  la- 
borers but  scarcity  of  bricklayers. 
Ample  supply  of  other  trades. 

New  York — Shortage  of  building 
trades  mechanics  in  all  parts  of  Metro- 
politan District.  Unusually  large 
amount  of  brick  construction  under 
way  for  this  season  of  the  year,  result- 
ing in  an  equally  unusual  demand  for 
bricklayers,  hodcarriers,  etc.  Labor 
costs  increasing  in  certain  skilled  lines, 
particularly  the  finishing  trades. 

Pittsburgh — Scarcity  of  bricklayers, 
carpenters  and  common  laborers,  (jther 
trades  plentiful.  Hodcarriers  raised  to 
90c.  as  against  80c.  per  hr.  but  com- 
mon labor  rate  at  maximum  of  50e. 
as  compared  with  50c.(S)60c.  per  hr., 
last  month. 

St.  Louis — Foremen  bricklayers  re- 
ceive $1,621  per  hr.  Scarcity"  of  me- 
chanics; paying  as  high  as  $1,371.  Car- 
penters have  withdrawn  from  Building 
Trades  Division  of  A.  F.  of  L.;  threaten 
strike  over  jurisdictonal  dispute.  Union 
common  laborers  receive  57ic.  as  com- 
pared with  30c.@40c.  for  non-union. 
Rate  for  concrete  men,  69c.;  finishers, 
$1   per  hr. 

San  Francisco — Plenty  of  work  for 
all  classes  of  building  trades  mechanics; 
seasonal  rains  not  having  begun,  as 
yet. 

Philadelphia — Scarcity  of  bricklayers. 
Sufficient  work  for  all  trades. 


Brick- 
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Extensive  Concrete  Paving  Work 
in  South  and  West 

Within  the  next  year  Houston,  Tex., 
will  spend  $2,000,000  on  new  pave- 
ments. The  first  of  these  contracts  has 
been  delayed  because  of  a  difference  of 
$20,000  in  a  $160,000  job.  A  paving 
company  bid  $20,000  under  all  others 
on  a  proposal  to  use  a  rock  asphalt  that 
had  never  been  laid  in  Houston  before. 

In  the  first  seven  months  of  1922  a 
total  of  136  concrete-paving  contracts 
have  been  made  in  the  state  of  Wash- 
ington, according  to  the  Portland 
Cement  Association.  Of  these  jobs 
twenty-six  were  state  and  county  proj- 
ects and  110  were  city  street-paving 
jobs.  The  former  totaled  926,172  sq.yd. 
and  the  latter  85T),197  sq.yd.  or  a  grand 
total  for  both  classes  of  1,776,369  sq.yd. 
This  is  84  per  cent  of  the  total  yardage 
contracted  in  the  state  of  Washington 
during  the  entire  twelve  months  pre- 
ceding. 

Some  idea  of  the  average  cost  per 
mile  of  concrete  paving  work  in  the 
South,  may  be  gained  from  the  follow- 
ing record  of  contracts  awarded  for 
road  work,  totaling  $3,500,000,  in  two 
months. 

During  April,  the  North  Carolina 
Highway  Commission  let  six  highway 
projects  and  one  bridge  project.  The 
total  length  of  this  work  was  51.43 
miles,  and  the  cost,  exclusive  of  the 
usual   10  per  cent  for  engineering  and 


contingencies,  was  $1,031,140.  Of  this 
mileage,  19.67  miles  were  of  standard 
hard-surface  construction,  i.e.  plain  or 
reinforced  concrete  or  some  asphaltic 
type  on  a  5-in.  concrete  base.  The  av- 
erage cost  per  mile  for  roads  of  this 
type  with  18-ft.  pavements,  including 
clearing,  grading,  draining,  remforced 
concrete  structures,  was  $33,059. 
On    22.89    miles    of    standard    earth, 

Finance  Briefs 

stock  market  prices  broke  sharply 
during  week  due  to  uncertainty  of 
Near  East  situation.  No  important 
upward  movement  since  peak,  Sept.  11. 
Buyers  cautious. 

Bond  Market  showed  substantial  re- 
coveries at  close  of  week.  Municipals 
quiet;  fair  demand  for  new  issues.  Lib- 
erty bonds  below  par,  first  time  in  six 
months.  Declines  in  railroad  and  in- 
dustrial obligations.  Foreign  securi- 
ties affected  by  news  of  Turkish  ad- 
vance. Public  utilities  show  greatest 
improvement  of  week. 

Foreign  Exchange  affected  by  Near 
East  situation.  Sterling  dropped 
sharply  during  week  to  $4.36i,  lowest 
since  Mar.  28.  French,  Italian,  Ger- 
man and  other  continental  rates  lower. 

Money  Market  steady  for  time  loans, 
bidding  43  per  cent  on  maturities  from 
ninety  days  to  six  months.  Call  money, 
43(5)5  per  cent  as  against  3J@6  per 
cent,  last  week. 


sand-clay,  topsoil,  and  one-course 
gravel  construction  the  cost  per  mile 
averaged  $8,272,  including  clearing, 
grading,  draining,  reinforced  concrete 
structures,  etc.  On  8.87  miles  of  two- 
course  gravel  and  waterbound  macadam 
the  cost  was   $15,500  per  mile. 

During  May  the  Commission  let  15 
highway  projects  and  one  bridge  proj- 
ect. The  total  mileage  involved  was 
142.54,  and  the  cost,  exclusive  of  the 
usual  10  per  cent  for  engineering  and 
contingencies,  amounted  to  $2,532,709. 
Of  this  mileage,  62.75  miles  were  of 
standard  hard-surface  construction, 
with  widths  about  equally  divided  be- 
tween 16  and  18  ft.;  the  average  cost 
per  mile  $31,176. 


Railroad  Shops  Getting  Back 
to  Normal  Basis 

Restoration  of  normal  conditions  in 
the  railroad  shops  continues  rapidly  and 
the  Association  of  Railway  Executives 
reports  that  372,000  men,  approxi- 
mately 88  per  cent  of  the  normal 
force,  are  now  at  work. 

Nineteen  roads  having  a  mileage  of 
54,056  miles,  or  23  per  cent  of  the 
total  mileage  of  the  country,  are  re- 
ported to  have  settled  on  the  basis  of 
the  so-called  Willard-J'ewell  compro- 
mise negotiated  at  Chicago  and  re- 
ported in  Engineering  News-Record  of 
Sept.  21,  p.  492.  Several  roads  are  still 
in  conference  with  the  shopmen's  union. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Martlet 


No  reports  received  this  month  from 
Boston,  Dallas  and  Los  Angeles. 

rig  Iron — Despite  stiff  advances  dur- 
ing month,  pig-iron  prices  show  ten- 
dency to  soften.  No.  2  foundry,  aver- 
ing  $33@$35;  basic  about  $34  and 
bessemer  at  a  maximum  of  $35  per  ton, 
valley  base.  Coke  production  gaining 
with  prices  slightly  lower. 

Railway  Supplies — Standard  rails, 
$43  as  against  $40  per  ton,  f.o.b.  mill, 
effective  Oct.  1.  Bessemer  rails  were 
$45,  one  year  ago;  openhearth,  $47. 
Light  rails,  spikes  and  track  bolts 
higher  at  Pittsburgh  mills.  Douglas 
fir  railway  ties  up  in  San  Francisco; 
red  oak,  in  St.  Louis. 

Pipe — DiscounttS  reduced  51  points  on 
black  and  galvanized  wrought-iron  pipe 
since  recent  change  on  Pittsburgh  bas- 
ing card  of  Aug.  23.  Recent  pig-iron 
shortage  reflected  in  advances  in  cast- 
iron  ^':pe  of  $3  in  Birmingham  and  $2 
per  ton  in  Chicago.  Recent  softening 
of  pig-iron  market  has  not  yet  affected 
pipe.  Sewer  pipe  higher  in  Pittsburgh, 
Birmingham,  St.  Louis,  Cincinnati  and 
Atlanta;  clay  drain  tile  up  $5  per  1,000 
lin.ft.  in  New  York,  due  to  car  short- 
age, labor  and  fuel  situations. 

Roads  and  PaWng  Materials — Mexi- 
can asphalt  up  $1  in  bulk,  f.o.b.  Min- 
neapolis and  Baltimore;  down  $1  per 
ton  in  Atlanta.  Package  asphalt, 
Mexican,  $18  as  against  $18.50,  and 
bulk,  $15.50  as  compared  with  $16.50 
f.o.b.  Maurer,  N.  J.,  one  month  ago. 
Paving  stone  up  10c.  in  Atlanta;  down 
25c.  per  sq.yd.  in  St.  Louis.  Wood 
blocks  cheaper  in  Philadelphia,  St.  Louis 
and  New  Orleans;  up  in  Cincinnati  and 
Kansas  City.  Demand  heavy  in  Phila- 
delphia; light  in  New  Orleans. 

Sand,    Gravel    and    Crushed    Stone- 


Sand  advanced  5c.  per  cu.yd.  in  Phila- 
delphia, 10c.  in  St.  Louis  and  20c.  in 
Atlanta.  Gravel  up  10c.  in  Philadel- 
phia and  15c.  in  Atlanta  and  St.  Louis. 
Cincinnati  reports  drop  in  sand  and 
gravel.  Crushed  stone  higher  in  Phila- 
delphia and  St.  Louis;  down  in  Balti- 
more Cincinnati  and  Montreal.  Fluc- 
tuations in  this  group  due  to  local  labor 
and  transportation  conditions. 

Lime — Hydrated  finishing  lime  up  $6 
in  Baltimore,  with  slight  rise  in  At- 
lanta; down  $2  in  St.  Louis  and  $1  per 
ton  in  Cincinnati.  Hydrated  common, 
up  $2.75  in  Baltimore;  down  $3  per  ton 
in  St.  Louis,  with  slight  drop  in  Cin- 
cinnati. Lump  finishing  lime  advanced 
25c.  per  bbl.  in  Atlanta.  Common  lump 
dropped  $1.75  per  ton  in  Cincinnati 
and  rose  5c.  per  bbl.  (180-lb.  net)  in 
Atlanta.  Advances  due  to  fuel  diffi- 
culties. 

Cement — Mill  advances  of  25c.  per 
bbl.  at  Hudson,  N.  Y.,  and  Northamp- 
ton, Pa.  Other  mill  advances  antici- 
pated, owing  to  car  situation.  Mill 
rise  reflected  in  following  advances; 
f.o.b.,  Atlanta,  4c.;  New  Orleans,  10c. ; 
St.  Louis,  15c.;  New  York,  25c.;  Bir- 
mingham, 30c.  and  Baltimore,  40c.  per 
bbl. 

Structural  Steel — Shapes  and  bars  up 
10c.  at  Pittsburgh  mill  and  in  New 
York  warehouses,  during  month;  stiff 
advances  at  Birmingham.  Demand  for 
structural  light;  $2@$2.15  quoted,  with 
occasional  small  lots  at  $2.25  per  100 
lb.,  f.o.b.  Pittsburgh.  Shortage  of  steel 
bars.  Few  mills  taking  on  new  steel 
business  except  on  indefinite  delivery 
basis.  Rivets  quoted  at  $3  as  against 
$2.65  per  100  lb.,  f.o.b.  mill;  rise  re- 
flected in  advances  in  San  Francisco  and 
St.  Louis  warehouses. 


Steel  Sheets — Blue  annealed,  base 
size,  up  15c.;  galvanized,  25c.  per  100 
lb.  at  mill;  no  change  in  black  during 
month.  Blue  annealed  advanced  16c., 
black  and  galvanized,  30c.,  in  New  York 
warehouses;  both  black  and  galvanized 
higher   in   San   Francisco. 

Brick  andj  Hollow  Tile — Common 
brick  quoted  at  $15@$17  as  against 
$18@$20  per  M.  alongside  dock,  New 
York.  Price  tendency  downward,  de- 
spite large  amount  of  brick  construc- 
tion under  way  in  New  York  City  at 
present  time.  Brick  down  $2  per  M. 
in  Kansas  City.  Other  cities  show 
rising  tendencies.  New  Orleans  ad- 
vanced $2.75;  Cincinnati,  $2;  Atlanta. 
$1  and  Birmingham,  50c.  per  M.,  dur- 
ing month.  Hollow  tile  up  in  New- 
York,  St.  Louis,  Cincinnati,  Detroit 
and  Birmingham;  down  in  Kansas  City, 
Denver  and   Montreal. 

Lumber — Market  stronger,  with  no 
sign  of  slackening  in  demand.  Car 
shortage  holding  up  mill  shipments. 
Yellow  pine  up  $3  in  New  York;  Doug- 
las fir,  $2  per  M.  ft.  b.ni.  in  San  Fran- 
cisco. Advances  ranging  from  $1  to 
$5  per  M.  ft.  in  pine,  fir,  hemlock  and 
spruce  in  Baltimore,  Cincinnati,  Seattle, 
St.  Louis  and  Atlanta.  Birmingham 
reports  drop  of  $4  per  M  ft.  in  1-in  and 
8-in.  yellow  pine. 

Scrap — Rise  of  $1@$3  per  gross  ton 
in  iron  and  steel  scrap  in  New  York; 
stiff  advances  in  St.  Louis  during  month. 
Demand  due  to  pig-iron  shortage. 

Explosives — Average  drop  of  2c.  per 
lb.  throughout  country  on  40@60  per 
cent  gelatin  dynamite. 

Linseed  Oil— Quotations  unchanged 
in  New  York  during  month;  down  2c. 
per  gal.  in  Chicago.  Prices  fairly 
stable  despite  scarcity  of  spot  oil. 
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Price  advances  since  last  month  are  indicated  by  heavy  type;  declines  by  italics 
PIG  IRON — Per  Gross  Ton — Quotations  compiled 


CINCINNATI 

No.  2  Southern  (silicon  2.25  ®  2.75) 

Northern  Basic 

Southern  Ohio  No.  2  (silicon  1.75  @  2.25). 

NEW  YORK,  tidewater  delivery 
Southern  No.  2  (silicon  2.25  (a*  2.75) 

BIRMINGHAM 

No.  2  Foundry[(silicon  2.25  @  2.75) 

PHILADELPHIA 
Eastern  Pa.,  No.'2X,  (2.25("  2.75  sil.).  .  . , 

Virginia  No.  2  (silicon  2.25  (<i>  2.75) 

Basic 

Gray  Forge 


1  by  The  Matthew  Addy  Co.: 
Current  One  Yeai  .^g  > 


«30  55 

124.50 

32  27 

22.52 

3«.27 

23.52 

3fi.27 


27.50 


CHICAGO 

No.  2  Foundry  Local  (silicon  1.75"®  2.25) 

No.  2  Foundry  Southern  (silicon  2.25  @  2.75) ...  . 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  VaUey(silicon.l.75@  2.25) 

Basic 

Bessemer 


36  64 

37  17 

34  00 

33  00 

32  00 

31  50 

35  00 

32  SO 

33.00 

3(1.26 


20.00 


22.76 
28,74 
20.75 
21.75 

22.70 
26.66 


22.96 
21.96 
21.96 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotations  are  per  ton  fob  Pittsbureh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  Iota  5c  per  100  lb  is 
•barged  extra: 

■ Pittsburgh * 

One 

Current         Year  Ago  Birmingham       Chicago 

Standard  bessemei  tails..          {43  00               J45  00  {43  00 

Standard  openhearth  rails; .       43  00                 47  00  }43  00             43  00 

light  rails,  S  to  10  lb 45  00                 45.00  180*           43  00 

Light  rails,  12  to  14  lb 4S  00                 45  00  180*           43  00 

Light  rails.  25  to  45  lb 45  00                40.00  1.80»          43  00 

Rerollrd  Rails 26('>  29  

*Per  100  lb. 


RAILWAY  TIES — For  fair-sised  orders,  the  following  prices  per  tie  hold: 

6  In.  I  8  In.  7  In.  i  9  In 

by  8!  Ft.  by  85  Ft. 

Chicago,    White    Oak                                                      $1  40  Jl  55 

Chicago,  Hardwood  and  Red  Oak 1  25  1  40 

Chicago ....  Empty  Cell  Creosotiiig  (add'l)                      45  50 

San  Francisco Gieen  Douglas  Fir                        .92  119 

San  Francisco,  Empty  Cell  Creosoted.  Douglas  Fir      1.93  2  39 

St.  Louis,  Red  Oak* 130  160 

St.  Louis  (creosoted)  (zinc  treated) 1.65  2  00 


TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb.  f.o.b.     Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named : 

Pittsburgh San     Bir- 

One  Year  Fran-  miny 


Current 
Standard  spikes,  rs-in. 

and  larger $2.7S(3;2  85 

Track  bolts 3  75(o!4  50 

Standard  section  angle 

bars 2.40 


Ago      Chicago  St.  Louis  cisco    ham 


J3.00 
4.00 


$2.55 
3.65 


2  40 


$.'.«"'     J4.45  $3  29 
S.sr,       5.45     4  29 

■S.7-,       4.10      .'.9i 


PIPE 


WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for  carload  lots 
on  the  latest  Pittsbureh  basine  card: 


BUTT  WELD 

Inches 

Steel 
Black 

Galv.                          Inches 

Iron 
Black 

Galv 

1  to3 

. ..     68 

56J                              StolS 
LAP  WELD 

34 

19 

2 

2i  to  6  ... 

...     61 

65 

49J                      2 

33!                      2!  to  4     ... 
49i                     4Sto6.... 
48i                      7  to  12 

29 
32i 

15 
19 

2  to  8 

9to  12 

...      62 
61 

19 
17 

I  to  I! 66 

2to3 67 


BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
55}  :  to  IJ 34 


56J 


LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


2 59 

2!  to  4 63 

4ito6 62 

7  to  8 58 

9tol2 52 


48i 
52} 
5li 
45  S 
39i 


2 30 

2}  to  4 33 

4Jto6 32 

7to8 25 

9tol2 20 


20 


17 
21 
20 
U 

•<  S 


STEEL  PIPE — From  warehouses  at  the  places  named  the  following  discounts 
hold  for  steel  pipe: 

Black 


New  York 

I  to  3  in.  butt  welded 60% 

2S  to  6  in.  lap  welded 57% 


New  York 

1  to  3  in.  butt  welded 47% 

2S  to  6  in.  lap  welded 44% 


Chicago 
62}% 
59}% 

-  Galvanised  - 
Chicago 
48}% 
45}% 


St.  Louis 

61}% 
58}% 


St.  Louis 

5U% 
505% 


Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  list  less  10% 
Cast  iron,  standard  sizes,  33-5%  off. 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots: 


Birmingham 
Mill 

4  in $45  00 

6  in.  and  over  40 .  50 


. New  York — — 

One 
Current  Year  Ago 
60.30  S50  30 

55.30  45  30 


Chicago 
$52.70 
48  70 


San  Frtn- 
St.  Louis    Cisco 
$44.50     $55.00 
51.00 


Gas  pipe  and  Class  "A,"  $4  per  ton  extra;    1 6-ft.  lengths,  $  I  per  ton. 


CLAY  DRAIN  TILE— The  following'prices  are  per  1000  lin.ft.: 

. New  York  ■ 

One  San 

Size,  In.               Current      Year  Ago  St.  Louis  Chirago  Franeisco  Dallas 

3      MS  00          $40  00  $40  00  $30  00  $55  00 

4      55  00            50.00  i'l  (III  60  00  $76.50  65  00 

5      80.00            80.00  70  00  80.00  97.75  84  00 

6      105  00          105.00  ;;).ii(i  100.00  127.50  110  00 

8     170.00         175  00  I70jl()  150.00  212.50  181.00 


.SKWER  PIPE — The  following  prices  are  in  ccnta  per  foot  for  standard  pipe  in 
cur  load  lots,  f.o.b.,  except  as  otherwise  stated: 


Size, 1 

3. 

4. 

5. 

6. 

8. 
10. 
12. 
15. 
18. 
20. 
22. 
24. 
27. 
30. 
33. 
36. 


New  York  Pitts- 
Delivered  burgh 
.      $0. 14   $0  105 


Birming-     St. 
ham       Louis 


.  14 

.20 

.20 

.34 

.51 
65 
l.03t 
1.50t 
I . 80t  1  05 
2.40t  1  40 


IDS 
.1575 
1575 
245 
3675 
4725 
63 
875 


$0  10 
125 
ISO 
225 

.2925 
.3825 
.5625 
.765 
I  0125 


Boston 

Minneapolis 

Denver 

Seattle 

Los  Angeles 

New  Orleans 

Cincinnati 

.Atlanta 

Montreal,  delivered.. 

Detroit 

Baltimore     

Kansas  City,  Mo.  .. 
Philadelphia 


70 r  1  575 
50t  2  795 
OOt  3  096 
50t  4.14 
50t  4.715 

3 
$0,105 


2375 
4625 


$0.0875 
1225 
1600 
2350 
3290 
.4230 
.7050 
9870 
1  3160 


5 
$0  1575 


.135* 
.13 
.  II* 
.  106* 
111* 

10* 

.68t 

.102 

.1225 

.135 

.114 


18* 


.  165* 
.159* 
1665 
14* 
.45t 
.153 
.2275 
.19 
.171 


1  6920 

2  SOOO 

3  1000 
3  3S00 
3  6S00 

8 
$0   245 
.40 
.27 
.325 
.275 
27 
.259 
.225 
.70 
.238 
.35 
.30 
.266 


Chicago 

SO   12 

.  12 

18 

18 

28 

42 

54 

72 

I   00 

I   20 

I    60 

I    80 

3  75t 

4  75t 

5  50t 

6  001 
12 

$0.4725 

.72 
47 
65t 
495 
459 

.4995 
425 
1.35 

.459 

.6870 

.54 

.513 


*4-in..  6-in..  9-in.,  respectively.      tDouble  .Strength.     t3-in. 


San 
Fran- 
cisco Dallai 

10   12  

.15  $0.18 

.18  .165 

21  .26 

30  .35 

.42  

.54  .80 

.90  

1.32  

2 !i6  2!46' 

3  00  

3  60  

24  36 

$1   575  $4,408 

2.55  5.66t 

170  

2.34)  

I    65  

I   755t    

1  665  1.7925t 

155  

4  50t 

1  98t  6   15i 
2.29  5.23 

2  16 

l.7lt  3.8951 
special. 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS — Following  are  prices  per  gallon  in  tank  oars  8,000  gal.  minimUD 
f.o.b.  place  named : 

New  York,  45%  asphalt (at  terminal) 

New  York,  65%  asphalt (at  terminal) 

New  York,  binder (at  terminal) 

New  York,  flux (at  terminal) 

New  Yoik.  liquid  asphalt ....  (atterminal) 

St.  Louis,  22((ii  25%  asphalt  (.fob.)  Woorl  Rwrr,  III 

Chicago,  40-50%  asphalt 

Chirago,  60-70%  asphalt 

Dallas,  40-50%  asphalt 

Dallas,  60-70%  asphalt 

Dallas,  75-90%  a,sphalt 

San  Francisco,  binder,  per  ton 

*  Freight  $21.75  ner  ton  to  Whiting,  Ind. 

t  F.o.b.  Oleum,  Cal.  Freight  to  San  Fraaoison,  80c.  per  ton 


Current 

One  Year  Ago 

$0.05; 

$0.05 

.051 

.05 

06J 

.06 

06 

.05} 

.061 

.06} 

.n.i'. 

.on* 

.05J 

.05 

.05} 

.05J 

.10 

.10 

.1) 

.13 

.IS 

.15 

I3.00t 

15.00 
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ASPHALT — Price  per  ton  in  packages  (350-lb.  bbU.  or  425-!b.  drums)  and  in 
bulk  in  carload  lots,  f.o.b.  points  listed: 

Packaec 
New  York  (Mesican) $20  00 


Bulk 
$14.00 
16  00 
14  00 
1 3 . 00* 
27.00 
13.001 


licwton  (.1/rWraii) 19   50 

riiicago  (Stanolirui) 20 .  3 5 

San  Francisco, /.O.6.  rf^nery,  Oleum,  Cal 19  50* 

Dallas,  (Tfj-ns) 35  00 

Seattle  "D"  tirade  (California) 23  75 

I  )cnver  ( Ciiltfoniia) 40  00 

Minneapolis /.o.ft.  TmnCitia  {Mexican). '. 33   50         29  OO 

St .  Louis  {Mexican) 30  00         25   00 

Baltimore  (Mexican) 18.00         15.00 

LmA»Re\cs,  al  factory,  Baki!rslield(Caiifomia) 22  50  15  00 

Montreal  (.)fexican) 28  00         2 1 .  00 

.■\tlanta  (Mexican) 22   00  IG    'til 

Detroit  (.W.rmin) 22  50  19.50 

Cincinnati  (Mexican) 22 .  50  1 9 .  50 

Maurer.  N.  J.  (Trinidad  andBermudez) 28.  50         26  50 

Maurer.  N.  J.  (Mexican) IS. 00         1 '1 . ':0 

Philadelphia  (Mexican) I  S(d.  20         1 5 .  00 

Kansas  City,  petroleum 28.  83         22  83 

♦Freight  to  San  Francisco,  80c.  per  ton. 

tF.o.b.  Hichm-tnd.  Cal. 

NOTl-; — Rariels  or  drums  are  optional  in  most  citing.     About  6  bbl.^.  lo  the 
ton,  and  from  4  t<i  5  drums.     Hebates  of  about  $1  per  bbl.,  no  rebate  for  drums. 


PAVING  .STONE— 

New  York  delivered 5-in.granitp,  28®29blockspcisq.yd. 

Chicago 

San  Francisco 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal  delivered 

New  (Orleans 

Cincinnati 


j  .\bout  4x8x4  dre.^.<ecl.  .  . 
\  .Mjout  4x8x4  foinmoii.  . 

Basalt  block  4x7x8 

5-:u.  gramtc 

Granite 

Granite,  26J  blocks  per  sq.yd. 

Granite 

Granite 

Granite.  4x8x4 

Granite 3 


St.  Louis /  ^^8x4  dressed. . 

I  4x0x4  common. 


Kanaas  City. 
Philadelphia. 


No.CJranite. . 
Granite.  . .  . 


$l35.00perM 
3  35  sri.yd 
3  10  Sd.yd. 

70.00  per  M 
no  report 
2  10  .sq.yd. 

1 00. 00 per  M 
2.00  sq.yd. 

100.00  per  M 
3.25  sq.yd. 

.84®  4  sq.yd. 
.i.  II)  fq.vd. 

-'.30  sq.yd. 

3.95  sq.yd. 

28  00  per  M. 


FLAGGING—  |- Bronx,  5  ft 

New  York .;  Manhattan,  4  ft. .  . . 

I  Queens,  5  ft 

„,^.                                                               L6x20-in.  cross-walk. 
Chicago 1 8  in.  wide 


$0 


30f<i.  35  Bq.ft. 

.  26      sq.ft. 

.  26      sq.ft. 
I   00     lin.ft. 

.99     hn.ft. 


Cl'RBING — Bluestone  per  lineal  foot,  .n  New  York,  costs  77c.('i  85c.  for  5x16 
■  n      88.-    for  5x18  m.,  in  cargo    lots.      5x18  in.,    72c.   per  hn.ft.   delivered   in 
'  "         ■■  1  ft 


....     ..u.        iv.     JAiv    111.,     Ill    ^;»igo      IOl^.  JX 

St.  Louis.     6x  1 8  in.,  Chicago,  $2  pr  lin.ft. 


WOOD  BLOCK  PAVING— 

New  York  ('delivered) 

New  York  (■IrUvered) 

.\"ew  York  (delivered) 

Boston 

( "hicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Deti.  it .'..'"' 

Cincintiali 

Kansas  Ci'y 

Philadelphia 


Size  of  Block 
3 
31 
4 
3i 
4 
3S 
3i 
4 
4 
35 

I* 

3i 

4 

4 

3! 

4 

3 

4 

4 

4 

3; 


Treatment 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
18 
16 
'.6 
16 
16 
16 

In 

Ir, 


Per  Sq.Yd. 

$2  09 

2.29 

2.57 

2.32 

3.00(n.3  25 
2  50 

s.oo 

2.00 
Off  market 
2  09 
2  30 
1.70 
1.96 
2.25 
3.90 
3.44 
4  50 
2  84 
3.00 

2  35 

3  25 


CONSTRUCTION  MATERIALS 

.S.\Nn  AND  (;RAVEL— Price    for  cargo  or  carload  lots  to  contractor  is  as 

follows,  per  cu.yd.: 

Gravel   . 

• '*'"•;; —     J  l"- ■ Sand . 

One                     One  One 

„          .       ,""'■  ^               "^'"""'  Year 

Current      Ago    Current      Ago  Current  .\go 

K^'Vork $175       $2  00       $1.75       $2.00  $100  $12.. 

Denver 175        2  00         175         1.80  0  75t  160 

g'"",a80 2  00         17,         2  00         1. 75  2  00  175 

St.  Louis. /icr  (on 140          135         145          140  120  140* 

^fa,"'* 1   00          I    50         I   00         1.50  I  00  I   50 

"^'la^-     ,. 2"         3.09        2  25         3.50  2  25  2  50 

^Ilnneapoll3 1.75        2.00         I   75  I  00  I  00 

(jneinnatr /.4»         2.17;       J. 40        2.'36J  11.5  175; 

f-in  Francisco 2.25        2.25        2.25        2.50  150  150 

B"5'on-i 2  65                          2.65  t  no 

NewOrleans 2  85         2.85         2  85  135  1  "5 

Los  Angeles,  per  ton..        ..        I   50t       I  .  35t        I50t       l.35t  1351  1   20t 

Atlanta,  per  ton 2  00         2  13         2.00         2    13  135  135 

ge.'ro" 2  00        2  00        2  00        2  00  2  00  2  00 

Baltimore,  per  ton I   40          1   40         I   60         1.60  0  70t  2  40 

Montreal,  per  ton 125         1.25         150         1.25  125  125 

Birminchain,  per  tan  (Crushed  slag  used  instead  of  craveli  1    'n  1    37 

Philadclpha 1.70          175  1  gj 

Kansas  City,  per  ton 2.00t       2  OOJ  0  66t 

•  Fine  white  sand:  Pacific,  $5  per  ton:  Ottawa.  $6.  1  .  .    . 

LosAngclef— Freight  from  quarrj-,  85c.  per  ton,  and  is  i'  oUided  inaboveoricc 

T  .nt  pit.  ^ 

i  Per  cu.  yd. 


C:RL'.SHED  stone— Price  for  cargo 

otherwise,  is  as  follows,  per  cu  yd  ■ 

• ij  In.  - 

,.        ,.     ,  Current      One 

New^ork $165  $1 

C  hicaeo I   60 

St.  Louis  delivered. ...  2  10 

Dallas      I    65 

San  Francisco 2 .  25 

Boston,  delivered 

Mitmeapolls,  at  plant..  2  00 

Kansas  City 2  00 

Denver 3  50 

Seattle  delivered 3  00 

.Atlanta 1 .90* 

Cincinnati  delivered ...  155* 

Los  Angeles 1.75* 

Detroit 1.90* 

Baltimore /  70* 

Montreal I.50» 

Hi: mir.gham  de/ircrpd  3.20 

Phildelphia 1  75« 

Pittsburgh 2.85 

Cleveland 3,  00* 

*'Per  ton. 


or  carload  lots  f.o.b.  city,  unless  stated 


Year  .Xgn 
80®  1 .  90 
I  75 

1  65* 
2.80 
2.25 
3  00* 

2  00 
1.50 

3  00 
2  25* 

2  68; 
1.60* 
I  90* 
1.75* 
2.00* 

3  20 


Current 
$1   75 

1  60 

2  20 
1.65 
2.25 

2.25 
2.50 

3  50 
3  00 

1   90* 

7.55* 

1.85* 

1.90* 

1 .  110* 

1  90* 

3.10 

1  60* 

2.85 

3.00* 


In 


One  Year  Ago 
$  1 .  80(a  1 .  90 
1.75 
1.65* 
2.80 
2.50 
3  00* 
2.25 
1.50 

3.00 

2  25* 
2.06} 
I  70* 
I  90* 
1. 65* 
2.10* 

3  10 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at 

U-In.  i-ln.  -     - 

V  nungstown  District $|   30  $1    30 

.Steubenx-ille  District 1.40  1   40 

fronton  District j  .40 

East  Canaan,  Conn .'.  I !  25 

Easton,  Catasaqua,  Pa '.'.  .  1 .  00 

Birmingham,  Ala 0  76 

Buffalo,  N.  Y.,  and  Erie,  Pa. ....'.  l!  25 

Cleveland,  Ohio ■  1 .  20 

Eastern  Pennsylvania  and  Northern 

New  Jersey 1 .  20 

Western  Pennsylvania 1.25 


40 
40 
1.35 
1.00 
0.75 
1.25 
1.20 

1.20 
1.25 


Roofing 
$2  00 
2.00 
2.00 
4.00 
2.00 
0  75 
2.25 


00 
.00 


t  plants: 
Sand 
$1.30 
1.40 
1.40 
I.Od 
0.90 
0.25 
1.25 
1.00 

1.20 
1.25 


LIME — Warehouse  prices: 

Hydrated.  per  Ton 
,,     ,  Finishing  Comnion 

New  York $15  80(ri;SI6.  17  $13. 10 


Chicago 

St.  Louis 

Boston 

Dallas 

Cincinnati 

San  Francisco 

Minneapolis 

Denver 

Detroit 

Seattle  paper  sacks 

Los  Angeles 

Baltimore 

Montreal 

Atlanta 

New  Orleans 

Philadelphia 

Kansas  City 


18  00 

SI.OU 


17.00 


Lump,  per  Barrel 
Finishing  Common 

"  $2.75|ri,$3.  14!* 

I.40t 


$3.63i* 
2;46t 


25 

00 

li.SO 

27 

1)0 

29 

00 

24 

00 

18 

00 

24 

00 

30 

00 

21 

00 

21 

IMI 

23  00 

is.m 

16.00 
22.00  (white) 

16^00 


l.70t 


15.00 
25.60 


30  00 
15  75 

21  00 
I  i.OO 
17  25 
14  00 
24  00 


80t 
00* 


2.25t 

iisrit 
10. 7. n 

l.75t 

l.40t 

2.70t 

17.001 

3.00* 
12.00: 
Moot 

1  Mt 


15  OOt 
2  2St 
2  40t 

I2.50t  M   50! 

2  34t  2.2H 

u,  r^''''J?°""'-  ''V-  '""'''•  ^^^  '*"-'*•  '''''  '"X^^-  tPcT  ton— Refund  of  lOe  pet 
hhl  Minneapolis  quotes  brown  common  lump  lime;  Krllv  Is.  white  is  $1  70 
Sheboygan  $1.55.  New  York  quotes  hydrated  lime  "on  cars"  in  paper  sacks- 
lump  lime    alongside  dealers  docks"  or  "<m  cars." 


NATUR.\L  CEMENT— Price  to  dealers  per  bbl.  for  500  bbl.  or  over,   fob 
exclusive  of  bags:  Current     One  Year  Ago 

Mmneapolis  (Rosendale) $2  80  $2  80 

Kansas  (Tity  (Ft.  Scott) ." .' .' .'         1.75 


Atlanta  (Magnolia) '. . ' '        1  T  00  ton 

Cincinnati  (Utica) 1   yc 

Boston  (Rosendale)  per  bag .'.'.*.".'.'.'.*." 

St.  Louis  (Carney) '.'***'.* 


I.S7 


II  00 
1.77 
0.95(0)1.05 


PORTLAND  CEMENT— Prices  to  contractors  per  bbl.  in  carload  lota  f.o.b 
points  listed  nitUont  bans.    Cash  discount  not  clcfluctcd. 


Current 

New  York,  del.  by  truck $2  60"  2 

New  York,  alongside  dock  to 

dealers 2  55 

.icrsey  City 2.73 

Bo>ton 

Chicago 2.20 

P  tt.-burgh 2  24 

Cleveland 2  46 

Detroit 2  48 

Indianapolis 2  41 

Toledo 2   53 

Milwaukee 2  37 

Duluth 2   14 

Peoria 2  41 

Cedar  Rapids 2. 48 

Davenport 

St.  Louis 

San  Francisco 

New  Orleans 

Minneapolis 

Denver 

Seattle 

Dallas   

Atlanta 

(.'incinnati 

Los  .Angeles 

Baltimore,  del.  by  truck . 

Birmingham 

Kansas  City 

Montreal 

Philadelphia 

■t.  Paul 


75 


One  Month  .Ago 
$2  60 


2.30 
2.73 


2  43 
2  35 

2  71 

3  30 
2  11 
2  85 
2  00 
2  25 
2  54 
2.59 
3.30 
2.90 
2  40 
2.85 
2  78 
2.41 
2.39 


2.20 
2.24 
46 
48 
41 
53 
37 
14 
41 
48 
43 


2  20 
2  71 
3.20 
2.39 
2.85 
2.90 
2  25 
2.50 
2.59 
3.30 
2.50 
2.10 
2  85 
2.78 
2  41 
2.39 


One 

Year  Ago 

tl 

50 

.10 

.60 

61 

97 

02 

28 

31 

23 

31 

19 

05 

14 

28 

22 

90 

84 

20 

26 

10 

10 

55 

69 

37 

31 

88 

85 

80 

75 

2.26 


NOTE— Bags  lOc.  each.  40c.  per  bbl.; 
Current  mill-prices  per  barrel  in  carload  lots,  without  bags;  lo  ccntraotors: 


Buffington.  Ind 
Universal,  Pa.. 
Steelton,  Minn 
I'onlwick.  \'n. . 
.Mitchell,  Ind 
lola,  Ksn 


SI   95 
2  00 

1  95 

2  35 
2  35 
2  10 


Mason  Cit; 

I  a  Salle,  Ind 

Hudson,  N.  Y 

Lee<ls,  Ala 

Hannibal,  Mo 

Lehigh  \'alley  District. 


»2  35 

2.35 
2  35 
2  10 
2  00 
2  25 
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TRIANGLE  MESH— Price  per  100  sq.ft.  in  carload  lots: 
PLAIN  4-INCH  BY  4-INCH  MESH 


Weight  in 

Stvie      Pounds  per 

Number     lOOsqfl. 


032 
049 
068 
093 
126 
153 
180 
245 
287 
336 
395 


22 
28 
35 
45 
57 
68 
78 
103 
119 
138 
160 


Pitts- 
burgh, 

Mill 

$0  74 

94 


■  Warehouse  - 


New  York 

JO  95 

I  23 

I  48 

1  91 

2  35 

2  81 

3  22 

4  25 

4  90 

5  69 

6  60 

PAVING 
$0  72 
I  02 
I  29 
I  67 
1  02 
1  29 
I   67 


Chicago 
$0  86 


5  98 


Dallas 

$1   15 

I   46 

1  80 

2  30 

2  86 
3.40 

3  93 
5  15 
5  96 
7.32 
8.00 

$0.88 


San  Fran- 
cisco 
$1   20 
I   55 

1  89 

2  43 

3  00 


6.31 


036P  17          $0  56       $0  72                 $0  66 

053P  24                79         I    02                       93                 1   24 

072P  31  99         1   29  I    18  I  57  

097P  40             1  28         I   67                   1   52                 2  02 

049R  24  79  I   02  .93  1   24  

067R  31  99         1   29  1.18  1   57  

089R  40  1   28         1   67  1.52  2  02  

In  rolls  I6-,  20-,  24.28-,   32-.   36-,  40-,  44-,  48-,  52-,  and  56-in.  wide  and  in 
150-,  200-  and  300-ft.  lengths     Galvanijed  is  about   15%  higher.     Size  of  roll 

carried  in  New  York  warehouses,  48  in  wide  x  150  ft.  long,  or  600  sq.  ft. 


EXPANDED  METAL  LATH 

are  as  follows: 
Weight 
2  3 

2  5 
3.0 

3  4 

4  33 


-Prices  in  carload  lots  per   100  yd.  for  painted 


Gage 
27Dia. 
26 
25 
24 
22 


*Xew  York 
$22  00 
22  00 
22  00 
24  00 
27  00 


St. 

1   Ouis 

$23  00 
25  00 


ban 

Francisco 

$20   78 

21    43 


Dallas 
$25  50 
27  56 
30  71 
33  16 
35  10 


Chicago 
$23  25 
24  75 
27  25 

29  25  29  SO  24  28 

33  75 

*  Price  to  contractors  at  warehotise  or  delivered  on  job  in  Manhattan,  Bronx 
or  Brooklyn. 

BARS.  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FRO.M  BILLETS 

. Warehouse,  LTncut .^ 

Pitts-  Bir- 

burgh        mingham 
Mill  Mill 

£2  00  '  2  25     $2  20 
2  05  I  2  3D       2  20 


Inches 
i  and  larger 

! 

^ 

i 


2  10  I  2  35 

2  25<'>  2  50 
2  SOla  2  75 


2  25 
2  25 
2  30 


New 
Vork 

!3  04 
3  09 
3  14 
3  19 
3  54 


Chicago 
$2  92' 

2  97; 

3  02  \ 
3  17' 
3  42  i 


.St. 

Louis 

2  70 

2  75 

2  80 

2  95 

3  20 


Includes  15c  charge  for  cutting  to  lengths  of  2  ft.  and  over. 
Twisted  bars  cut  to  length  take  extra  of  27ic.  per  100  lb. 
ROLLED  FROM  RAILS 
.St. 
Chicago      Louis        Dallas  Chicago 

3  and  larger  S2  10       $2.55        $3  25  J $2  35 

I  in    2  15         2  60  3  30  J    2  60 

i    2  20         2  65         3  35  

BRICK — Contractors  price  per 


Dallas 

$3   50 

3  55 

3  60 

3  75 

4  00 


San 
Fran- 
cisco 
$3  00 
3  05 
3  10 
3  25 
3.50 


St. 
Louis 
$2  80 

3  05 


Dallas 

$3  50 

3  75 


New  Y'ork  (del.) . 


Currcn 
'$tS&30.S0 


New  Y'ork  (at  dock) ...  15<s  n 

Chicago 1 1   00 

St.  Louis,  salmon 14  00 

Denver,  salmon ,..,,.        1 2  00 

Dallas 10  90 

San  Francisco 1 5  00 

Los  Angeles  (del.) 15  00 

Boston  (del.) 

Minneapolis  (del.) 1 8;oj  1 9 

Kansas  City li  50 

Seattle 14  00 

Cincinnati 17  00 

Montreal 16  00 

Detroit  (del.) 16.50 

Baltimore  (del  ) 20  00 

Atlanta 12  00 

New  Orleans 15  75 

Birmingham 12  50 

Philadelphia 19«i  24 

Pittsburgh  (del.)    ...  16.00 

Cleveland     16  00 

*  For  paving  blocks  3Jx8^x3  ; 
f.o.b.  plant.  Baltimore. 


1.000  in  cargo  or  carload  lots  is  a?  follows: 

Common ■ 

One         One  Y'ear  —  Paving  Block  ^ 

^.      Month  .Ago      Ago  3-inch'^        4-inch'*' 

$21. 30fn  23.50  $l8,40(n  19.40  ?42  OOf     S50  OOt 

18(8,!  20        I5fnil5    50  

I  r  00     T I  00      34  00    42  00 
14  00      17  00      35  00    38  50 


(not  used) 
44. OOt   53  OOt 
43  00 


44  00 
41.00 


14  00 

1 2  72        no  market 
18  00 

15  50 
17  00 

17  00 
14  50 
14  00 

18  50 

16  00 

17  00 
20  00 

10  00 
14  00 

11  50 
I7.50(a  18.50  16.50(3)17.50 

1 6  00     

16.00  

nd  3!x8Sx4  respectively,    t  F.o.b.     t  Vitrified, 


12  00 

10  30 
15  00 

15  00 

I8(n  19 

16  50 

14  00 

15  00 

16  00 
16  50 
20  00 

11  00 

13  00 

12  00 


36.50 
68  00 
36  50  39  50(6.41 

36  OOt        

39  00  


38.00         46.00 


HOLLOW  riLE- 

ing  tile. 


4x12x12. 

6x12x12... 

8x12x12... 

10x12x12 

12x12x12 

*  5  per.  off  for  cash. 


-Price  per  block  in  carload  lots  to  contractor  for  hollow  build- 

-  New  York Perth 

Amboy 

N.  J.. 

Factory'* 


Current        One 

on  Year  Chi- 

Ago  cago 

$0   11370  $0  0808 


Trucks'* 
SO  1230 
1844 
2305 


15160 
20210 


1112 

1516 

1879 

.2147 

4x12x12 


Phila- 
delphia 
$0    115 


Boston 

Miimeapolis  (f.o.b.  cars) $0  08 

Minneapolis  (delivered) 09 

Cincinnati 1093 

Kansa.5  City OSS 

Denver .065 

Seattle  (deUvered) II 

Los  .Angeles  factory .095 

New  Orleans .12 

Detroit  (delivered) 09 

Montreal 08 

Baltimore .14 

Atlanta 0776 

Dallas 115 

Birmingham .11 

Pittsburgh  (del.) 068 

Cleveland  08 

"  San  Francisco,  Philadelphia,  Atlanta,  New  York  ; 
partition  tile. 


St. 
Louis 
$0  092 

115 

160 

185 

220     . 

8x12x12 

$0   13125 
. 14675 
1861 
.li55 
.123 
25 
.176 
.23 
.175 
.15 
.25 
.1453 


San 
Fran- 
cisco 
$0  108 
156 
244 


$0  2147 
2653 
3448 

12x12x12 

$0.23' 
.245 

:276 

.188 

.36 

.22 

.36 

.260 

.29 

.39 


18  

.128  .179 

1 64 
nd  Chicago  quote  on  hollow 


STRUCTURAL  MATERIAL — Following  are  base  prices  t.  o.  b.  mg-,  Pittsburg 
and  Birmingham  together  with  quotations  per  1 00  lb.  from  warehouses  at  place 


named; 


Beams,  3  to  15  in.  . 
Channel,  3  to  15  in.  . 
.Angles,  3  to  6  in.,  i  i 

thick   

Tees,  3  in.  and  larger. 
Plates 


Bir- 
Pitts-       ming- 

burgh,       ham  New 

Mxll  Mill  York    Dallas 

2  00(^2  25  $2  40  $3  14  $4  20 

2  00®2  25    2  40  3  14     4  20 


2  00@2  25 
2  00(s)2  25 
2.00(0)2  25 


2  40 
2  40 
2  40 


3  14 
3  14 
3  14 


St. 
Louis 
$3.00 
3.00 

3.00 
3.05 
3.00 


Chi- 
cago 
$2  92! 
2  925 

2  92! 
2,925 
2.92; 


San 
Fran- 

ciso 
13.25 

3.25 

3.25 
3.25 
3  40 


RIVETS— The  following  quotations  are  per;  1 00.1b.: 
STRUCTURAL 

-  Warehouse 


-—  New  Y'ork  ^  San 

Pittsburgh.  Current      One         Chi-  St.  Fran-      Dallas 

Mill                           Y'r.  .Ago      cago  Louis  cisco 

Hn.andlarger      $3.00           $3.85     $4.40       $3.35  $3,60  $4,50       $6.00 

CONE  HEAD  BOILER 

}  in.  and  larger       3  10              3.95      4,50         3,45  3.70  4  60         6,15 

landH 3  25              4.11       465         3.60  3,70  4,75         6  30 

iand^ 3.50              4.35      4  90        3.85  3  70  5  00        6.55 

Lengths  shorter  than  I  in.  take  an>xtra  of  50c.    Lengths  between  1  in.  and  2  in. 
take  an  extra  of  25c. 


NAILS — ^The  following  quotations  are  per  keg  from  warehouse: 

Pittsburgh,                               San  St.  Moii- 

Mill               Chicago    Francisco    Dallas  Louis  treal 

Wire $2.60(52  75        «3   10        $4  00        $5  00  $3.60  $4  95 

Cut 5  50           5.65           7  75  6.00  5  OU 


PREPARED  ROOFINGS — Standard  grade  rubbered  surface,  complete  with 
nails  and  cement,  costs  per  square,  f.o.b.,  as  follows: 


No.  I  grade.. 
No.  2  grade.. 


I-Ply 

l.c.L 

$2  10 

.   1.85 


-New  Y'ork  - 

2-Plv 

l.c.L 

$2.55 

2.15 


3-Plv 
l.c.f. 

$3.00 
2.55 


I-PIv 

l.c.l. 

$1    90 

I  70 


-  Philadelphia 

2-Ply  3-Ply 

l.c.l.  l.c.l. 

$2  A  $2  80 

2  00  2  40 


Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $1.95  per  roll 
in  carload  lots  and  $2.20  for  smaller  quantities  f.o.b.  Philadelphia. 

Single  shingles,  red  and  green  slate  finish,  cost  $5.50  per  packace  (sufficient  to 
cover  50  sq.ft.)  in  carloads:  $5 .  75  in  smaller  quantities,  in  Philadelphia.  Strip 
shingles  (4  in  I)  f.o.b.  Philadelphia.  Ic.l.,  $5.90 


ROOFING  MATERIALS— Prices  f.o.b.  New  York: 

Tar  felt  ( 1 4  lb.  per  square  of  1 00  sq.ft.)  per  roll  of  432  sq.ti $2  06 

Tar  pitch  (in  400-lb.  bbl.) ,  per  1 00  lb 165 

Asphalt  roofing  (in  barrels),  per  ton,  f.o.b.  plant''' 40.  50 

Asphalt  felt  (hght),  per  ton,  f.o.b.  plant* 64.  50 

Asphalt  felt  (heavy),  per  ton,  f.o.b.  plant'*' 68.  50 

*  DeUvered  in  Metropobtan  Dist.,  $3,00  additional. 


SHEETS — Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 

Pittsburgh,  San 

Large  St.                                  Fran-  New 

Blue  Annealed                    Mill  Lots  Louis  Chicago           cisco  York 

No.  10 $2  S0@$2.7«  4.10  $4.00  $4  35  $4  19 

No.  12 2.60(0)2  85  4.15  4  05             4  40  4  24 

No.  14 2  70(0)2  90  4  20  4   10             4  45  4  29 

No.  16 2  90@  3  20  4.30  4  20             4   55  4  39 

Black 

*N OS.  18  and  20...      3.20®  3.35  4.65                                 5  70  4  70 

*Nos.  22  and  24. . .      3.25®  3.40  4  70  4  70             5  75  4  75 

i-No.  26 3.30®  3.45  4.75  4  75             5  80  4  80 

*No.  28 3.35®  3.50  4.85  4.85             5  90  4  90 

Galvanized 

No.  10 3.35®  3  75  4.85  4  85               .    .  4.90 

No.  12 3.45®  3  85  4.95  4.95             5  85  5  00 

No.  14 3.45®  3  85  4  95  4.95             5  85  5.00 

Nos.  l7to2l 3  75®  4  15  5.10  ...              6  15  5  30 

Nos.  22and  24...     3  90®  4  30  5.40  5  40  6  30  5  45 

*Nos   25and26...      4.05®  4.45  5.55  5  55             6  45  5,60 

*No.  28 4.35®  4.75  5.85  5  95  6  75  5.90 

''For  painted  corrugated  sheets  add  30c.  per  1.000  lb.  for  5  to  28  gage;  25c.  foi 
1 9  to  24  gages ;  for  galvanized  corrugated  sheets  add  1 5c.,  all  gages. 


LINSEED  OIL — These  prices  are  per  gallon; 

'■ New  York  ■ 

One 
Current       Year    Ago 
Raw  in  barrel  (5  bbl.  lots) $0.91  $0  76 


*— —  Chicago  -• 

One 
Current       Year  Ago 
ID  97  $0.87 
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WHITE  AND  RED  LEAD— Base  price  in  cents  per  pound: 


Current 


Red 


I  Year  Ago 


■  White . 

Current      Yr.  Ago 


ino-lh.  krg 

25  and  50-Ib.  keg.-'. 
I2i-lb.  keg 
5-lVi.  cans 


nrv 

12  7S 

13  00 
13  25 
15  75 


l-Ib.  cans 17  75 


In  Oil 
14  25 
14  50 
14  75 
17  25 
19  25 


Drv 
12  25 
12  50 
12  75 
15  25 
17  25 


In  Oil 

13  75 

14  no 

14  25 
16  75 
18  75 


Dry 

or 

In  Oil 

12  75 

13  00 
13  25 
IS  75 
17  75 


Dry 

or 
In  Oil 
12  25 
12  50 
12  75 
15  25 
17  25 


LUMBER 

Prices  wholc.=ale  to  dealers  in  carload  lots,  f.o.b. 


•San  Francisco — Prices  of  rough  Douglas  6r  No.  1  common,  in  carload  lots  lo 
dealers  at  \ards.     To  contracrois,  S2  per  M  ft.  additional. 

6-8  and  10- 15- 1 8  and  22  and 

12  Ft.                  20  Ft.                  24  Ft.  25io32  1-t. 

3x3  .nnd  4                         $30  00                  $33  00                 $33  00  $35  00 

3x6  and  8 30  00                   33  00                   33  00  36  00 

4x4-6and8 30  00                   33  00                   34  00  37  00 

3x  10  and  12 30  00                   3b  00                   34  00  38  00 

3x14       34  00                   35  00                   3S  00  38  00 

4xl0:indl2 30  00                     33  00                     34  00  37  00 

4x14   34  00                   35  00                   36  00  38  00 

24Ft.and  fndcr           25  to  32  Ft.  33  to  40  Ft 

6sl0 $32  00                      $35  00  $37  00 

6sl4 34  00                        37  00  39  00 

8x10 32.00                        35  00  37  00 

8x14 34.00                        37  00  39  00 

New  York  an-i  Chicago — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 


-  New  York*- 


20  Ft. 
and  Under 

3x  4  to    8x8 $47  00 

50  00 

54  00 

SO  00 

67  00 

80  00 

90.00 


3xI0to  10x10 
3x12  to  12x12 
3x14  to  14x14 
3xl6tn  16x16 
3xl8to  18x18 
4x20  to  20x20 

*\\'IioIcsale  price  to  dealers;  to  contractors,  delivered  from  lighters  or  cars  to 
job,  $^  additional.    Short  leaf  pine  up  to  I4x  14  costs  $15  per  M.  less. 

0\-er  24  ft. — Add  $1  for  each  additional  2  ft.  in  length  tip  to  30  ft.  for  size,«t 
12  X  12  and  under,  for  -sizes  over  12x12  add  $2,  for  merchantable  add  $2  to  sizes 
10x10  and  xmdcr.    For  pine  add  $2  to  the  price  of  merchantable  for  all  .sizes. 


22-24 
Ft. 
r$48  00 
51  00 
55  00 
6JL  00 
68  00 
81  00 
91  00 


20  Ft. 
and  Fnder 
$45  00 
48  00 
51  00 
56  00 
60  00 
67  00 
77  00 


•  Chicago ■ 


22- 
24  Ft. 
$47  00 
50  00 
53  00 
SS  00 
62  00 
69  00 
79  00 


Other  Cities 


P. 


-8  X  8-In.  X  20  Ft.  and  t'nder 


Boston 

Seattle     

New  Orleans $30.00 

Baltimore 58  00 

( 'incinnati 40 .  00 

Montreal 50.00 

l.os  Angeles 

Denver 

Minneapolis 47  00 

Atlanta 37  00 

Dallas 37.50 

Kansas  City 47  00 

Birmingham 3S.0() 

Philadelphia 59  00 

Detroit 43  75 

St.  Louis.. 35.50 


Fir        Hemlock 


$24  50 


50  00 
44  00 
38  75 

.>'!/   7,5 


$35.00 
43  on 
38  75 
42.00 


er . 

Spruce 

20  Ft. ; 
P. 

$38 .06 

$35"00 
70  00 
45  00 

78  00 

38  75 

'  49'.  60 
42  00 

12  s  I2-In. 
and  I'nder 
Fir 


$24  50 


47.00         47.00 


38.08 
45.75 


45  00 


40  00 
49  00 
36.00 
48  00 
51.75 
39  50 


50.00 
44  00 

39  75 
39   7  a 


40  00 

46.75 


^l-In.  Rough.  lOIn.  X  16  Ft.—  2-In.  T.  and  Gr. 


and  Under 

Fir        Hemlock 


Boston 

Seattle $20  00 

New  Orleans,  at  mill $70  00 

Baltimore 40  00         

Cincinnati 65.00  80.00 

Montreal 66.00  45.00 

LosAngeles 37.00 

Denver S2.25 

Minneapolis 46  50  40.25 

Atlanta 24.00         

Dallas 37.50  30.00 

KansasCity 44.50  38  50 

Birmingham 24  00  

Philadelphia 33.00  38  50 

Detroit 45  25  38  50 

St.  Louis 68  00 


10  In.  X  16  Ft. 
Fir 

$23  50 


$27  00 
36  00 
S2  -2', 
38.25 


$37  00 
40  00 
37  50 

45.00 


38.50 


43.75 
28  00 

40  50 
88.  7 u 
30  00 
35  00 
42  00 
45  00 


45.00 
43.00 
33.25 
40  25 


40.  CO 


38  00 
41  OJ 


Alontreal — Up  to  32  ft.:  over  which,  $3.00  per  M.  increase  up  to  30  ft. 
Birmingham—Quotes  carl-iad  lots,  f.r.b.  sidings.     $2,  00  additional  per  M.  ft 
to  contractor. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 
Denver — Quotes  dealers  prices  to  contractor  on  large  projects. 
St.  I.ouis — Wholesale  price  to  contractors,  $12(<'  $14  per  M  ft.  additional. 
Seattle — Price  to  contractor,  deliveied. 


FREIGHT  RATES 


On  finished  stoel  prodtirts  in  the  Pittsburgh  district,  inchidinp;  plates,  striio 
Iiiral  phapea,  merchant  .-^tccl,  bars,  pipe  fittings,  phiin  and  gaU'anized  wire  nails. 
rivet'^,  spikes,  bolti»,  flat  sheets  (except  phuiished),  chains,  etc.,  the  following 
freight  rates  are  effective  in  cents  per  1 00  Id.,  in  carloads  of  36,000  lb. 


Detroit  $0,295 


Baltimore $0,315 

Hirniingham 69 

Hoston    365 

Buffalo 265 

Chicago 34 

Cincinnati 295 

Cleveland 215 

Denver 1 .  275* 

«  Minimum  carload,  40.0001b. 
fMininium  carload,  50,000  lb.,  structural  steel  only:  80,000,  lb.  for  other  iron  or 

steel  products. 


Kansas  City . 

New  Orleans, 

New  York  

Pacific  Coaat  (all  rail) . 

Philadelphia 

St.  Louis 

St.  Paul 


.735 
515 
34 
50t 
325 
43 
595 


CONTRACTORS'  SUPPLIES 

STFFL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  .-Vgo  One  Year  Ago 

#2  50  $2  35  $2.00 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized arc  as  follows: 

Eastern  Territory 

New  York 

and  East  of 

Missouri  River 

Hercules  red  strand,  all  constructions 2i% 

Patent  flattened  strand,  special  and  caj>t  steel. 2S?o 

Patent  flattened  strand,  iron  rope UK^ 

Plow  steel  round  strand  rope AQ% 

Special  steel  round  strand  rope 35% 

Cast  steel  round  strand  rope 271% 

Round  strand  iron  and  iron  tiller KKc 

Galvanizrd  steel  rigsiing  and  guy  rope 12)  % 

Galvanized  iron  rigging  and  guy  rope ...  - +7i% 

California,  Oregon,  Nevada  and  Washington  Discount  5  points  less  than  dis- 
count for  Eastern  t-emtory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5point3lcss  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory, 
Montana,  Idaho  and  Utah:  Discount  10  pointjj  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska.  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  J  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  rhurge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  5-in..  8  ft.,  J-in.,  6; 
i-in..  4i;  l-in..  3^;  IJ-in.,  2  ft.  10  in.;  IJ-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  i-in.  and  larger,  in  I200-ft.  coils: 

Boston 

New  York 

Chicago 

Minneapolis 

San  Francisco 

Atlanta 

Denver 

Cincinnati 

Dallas 

Philadelphia 


$0 


17 

19 

I9i 

17 

30 

20 

i9 

29 

18* 


New  Orleans $0.  1 7J 


Los  Angeles. 

Seattle   

St.  Louis 

Montreal 

Detroit 

Baltimore. . . . 
Kaii>:isCity. 
Birmingham. 


.I6S 

.18 

■  17', 

,30 

.19 

,17 

.19', 

.201 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 

• Celatin 

40^i 

New  York $0 .  ?7 

Boston 

Kansas  City MSS 

Seattle 175 

Chicago 2450 

Minneapolis .  2092 

St.  Louis 24*5 

Denver : 2025 

Dallas 29 

Los  Angeles ,23 

Atlanta 2525 

Baltimore 1950 

Cincinnati 2.100 

Montreal 195 

Birmingham,  delivered .19 

New  Orleans S.t.W 

San  Francisco ...  195 

Philadelphia  24 


60% 
to. SO 

".'s'egs 

.195 

.27S0 

.2295 

.S7S.'i 

.2325 

.375 

.26 

.2825 

.ttso 

.SS 
.235 

.ieso 

.235 
.27 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points            Length  Barge 

12  in.  at  butt 6  in.  30  to  50  ft.  $0.13 

12  in.— 2  ft.  from  butt 6  in.  50  to  59  ft.  0.171 

12  in.— 2  ft.  from  butt 6  in.  60  to  69  ft.  0.  19S 

14  in. — 2  ft.  from  butt 6  in.  50  to  69  fi.  0.23 

14  in. — 2  ft.  from  butt 6  in.  70  to  79  ft.  0. 25 

14  in. — 2  ft.  from  butt 5  in.  80  to  89  ft.  0.32 


Rail 

$0.17! 
0.22 
0.24 
0.32 
0.34 
0.38 


SCRAP — The  price-'*  following  are  per  gro.<-^  ton  paid  to  dealers  and  produc<»rs 
f.o.b.  New  York.  In  Chicago  and  .St.  I.ouis  the  quotations  arc  per  net  ton  and 
cover  deUvery  at  the  buyer's  works,  including  freight  transfer  clmrgcs. 

New  York  Chicago  St.  Louis 

No.  I  railroad  wrought $14  50  $1150  $15  00 

.Stove  plate 13   50  1 2  00  15  00 

No.  I  madiinery  cast 18  00  16  50  2100 

Machine  shop  turnings 9  00  4  00  10  00 

Castborings 12.00  5  50  U  SO 

Railroad  malleable  cast 15  00  1 2  50  19  00 

Re-rolling  rails 16.00  13  00  18  00 

Relaying  raib 28.50  30  00  23  00 


SHIP  SPIKES — Current  prices  per  1001b.: 

. —  San  Francisco  — -  Seattle 

In                                                                          Galv.             Black  Black 

} $6.75            $5.50  $8  55 

i      .    ..                6.30               5.05  8  25 

5 6.15               4.90  8.30 

Pittsburgh  base  in  lots  of  200  kegs  or  more  $3  25@  J.75. 


A  Coiisuliikilioii  111'  Kimini-ciiiig  Xews  and  lOiigineeiing  lii'i.ord 


.M.  (Jiaw-lliU   Company,   Inc.— James   H.   McUraw,   President 
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Making  Specifications  in  Societies 

EXCEPT  for  a  most  unbalanced  program,  last  week's 
meeting  of  the  American  Society  for  Municipol 
Improvements  was  a  marked  success.  Even  if  it  could 
not  have  been  foreseen  that  the  dozen  specification  com- 
mittee reports  scheduled  for  a  single  session  would  have 
been  disposed  of  in  an  hour  and  a  half  it  was  evident 
to  all  that  the  group  of  eight  or  ten  papers  and  reports 
on  sewage  treatment  listed  for  Thursday  morning  would 
be  far  too  many  for  even  the  four  hours  to  which  the 
session  was  stretched.  The  perfunctory  way  in  which 
the  specification  reports  were  received  and  acted  on 
raises  the  question  of  procedure  common  to  every  speci- 
fication-making society.  How  far  should  the  program 
be  cluttered  up,  the  members  bored  and  time  wasted  in 
presenting  to  a  convention  specifications  which  have  to 
go  to  letter  ballot  for  approval.  Academically  the  prac- 
tice of  open  meeting  presentation  is  admirable;  prac- 
tically not  one  specification  out  of  a  hundred  is  ever 
rejected  on  the  floor  and  when  one  is  altered  the 
chances  are  great  that  the  alteration  is  ill-considered 
and  dangerous. 

Why  Separate  Sewers? 

THE  abuses  to  which  both  sanitary  and  storm  sew- 
ers are  commonly  subjected  were  so  forcibly  shown 
by  H.  P.  Eddy  at  the  A. S.M.I,  convention  last  week 
as  to  raise  the  question  whether  separate  sewers  are 
advisable.  The  full  strength  of  the  case  made  by  Mr. 
Eddy  cannot  be  presented  in  our  necessarily  rather 
short  abstract  of  his  full  and  able  discussion.  One 
thing  is  certain.  If  separate  sewerage  systems  are  to 
be  continued,  municipal  authorities  must  awake  to  the 
necessity  for  rigid  safeguards  against  the  various 
abuses  to  which  they  are  subjected,  especially  the  pre- 
vention of  overcharging  sanitary  sewers  by  permitted 
or  surreptitious  storm-water  connections  and  like  con- 
nections of  house  sewers  with  storm-water  drains. 

Relating  Geology  to  Engineering  Work 

IN  THE  course  of  the  discussion  of  the  paper  on 
"Engineering  Geology  of  the  Catskill  Water  Supply," 
presented  to  the  American  Society  of  Civil  Engineers 
at  its  last  meeting  by  Prof.  Charles  P.  Berkey  and 
James  F.  Sanborn,  it  transpired  that  several  requests 
have  reached  the  authors  for  copies  of  the  paper  to 
supplement  courses  in  geology  in  technical  schools.  This 
indicates  that  the  paper  makes  further  progress  along 
a  road  already  staked  out  by  Professor  Berkey  in  earlier 
publications;  namely,  the  presentation  of  geology  as  a 
practical  tool  of  the  engineer,  rather  than  as  an  isolated 
department  .)f  science.  Geology  is  not  the  only  subject 
that  suffers  .nt  the  hands  of  the  engineering  under- 
graduate because  of  his  failure  to  appreciate  its  utility. 
Neither  is  it  the  only  subject  that  can  be  made  live 
and  interesting  by  an  instructor  with  the  capacity  to 


interpret  its  significance  in  terms  of  engineering  con- 
struction. Some  teachers  have  this  capacit.y,  and  their 
graduates  take  away  with  them  a  sound  fundamental 
grasp  of  the  subject  and  its  i-elation  to  the  work  they 
have  to  do,  rather  than  a  confused  and  fugitive  recol- 
lection of  abstract  science  and  unrelated  information. 
This  paper  is  a  noteworthy  contribution  toward  the 
breathing  of  life  and  purpose  into  one  of  those  col- 
lateral subjects  which  are  required  of  engineering 
students  but  which  all  too  often  are  considered  only  as 
hurdles  to  be  overcome  in  the  pursuit  of  an  engineer- 
ing degree. 

Getting  Back  to  Earth 

IN  THE  formulation  of  agreements  between  the  rail- 
road companies  and  the  new  company  shopcrafts 
unions  considerable  progress  is  being  made  toward  the 
elimination  of  some  of  the  more  objectionable  inher- 
itances from  the  regime  of  government  operation.  A 
most  gratifying  step  is  the  restoration  of  piece  work 
on  some  of  the  roads.  So  long  as  fair  standards  of 
performance  can  be  established  and  are  maintained, 
there  is  no  "eason  why  compensation  cannot  be  made 
proportionate  to  the  work  performed.  There  is  every 
reason,  moreover,  why  such  method  should  do  greater 
justice  to  both  employer  and  employee  than  the  pay- 
ment of  a  uniform  wage  which  inevitably  tends  toward 
uniformity  of  production.  Other  incentives  may  be 
more  deep  seated  and  more  elemental,  but  none  is  more 
direct  or  quick  acting  than  that  of  having  increased  effi- 
ciency and  increased  industry  reflected  in  the  next  pay 
envelope.  And  if  there  ever  was  a  time  when  industry 
and  efficiency  are  needed  in  the  railway  shops  of  the 
country  it  is  today. 

Prolonging  His  Reign 

SMALL  encouragement  for  the  public  will  be  found  in 
the  announcement  that  the  United  Mine  Workers  are 
planning  to  demand,  for  another  two  years,  beginning 
next  spring,  a  continuance  of  the  existing  wartime 
wage  scale,  together  with  th"  establishment  of  a  6-hr. 
day  and  a  five-day  week  with  time  and  a  half  for  over- 
time. The  negotiations  between  the  miners  and  the 
operators  will  be  held  next  January,  but  the  impression 
prevails  that  insistence  by  the  miners  upon  these  de- 
mands can  result  only  in  another  struggle  such  as  that 
recently  ended.  Already  the  operators  announce  their 
intention  of  calling  a  meeting  to  form  a  permanent 
national  association  "to  deal  with  labor  problems." 
Operators  and  miners  both  have  demonstrated  their  in- 
competence to  "deal  with  labor  problems"  in  any  manner 
that  can  make  for  the  public  welfare  and  the  sooner  the 
government  commission  recently  authorized  can  be  put 
to  work,  the  better  it  will  be  for  all  concerned.  The 
American  people  cannot  afford  to  put  up  with  another 
disturbance  Hke  the  recent  strike.     There  is  no  reason. 
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moreover,  why  they  should  be  asked  to  put  up  with  it, 
and  it  is  incumbent  on  governmental  authority  to  see 
that  they  are  not  required  to  put  up  with  it.  In  com- 
menting on  the  recent  settlement  we  pointed  out  that 
750,000  coal  miners  had  imposed  their  will  upon  the 
24,000,000  farmers  and  wage  earners  of  the  United 
States  and  that  King  Lewis  had  declared  his  superiority 
to  economic  law.  At  that  time  we  asked  whether  he 
was  to  be  merely  king  for  a  day.  Should  he  succeed 
in  carrying  out  his  present  plans  he  will  have  strength- 
ened his  grip  upon  the  scepter  for  at  least  two  years 
longer. 

Major  General  Sir  Henry  Thornton 

EIGHT  years  ago  last  February  Engineering  News 
recorded  the  appointment  of  Henry  W.  Thornton, 
general  superintendent  of  the  Long  Island  R.R.,  as 
general  manager  of  the  Great  Eastern  Ry.,  the  largest 
system  in  the  British  Isles.  Now,  Major  General  Sir 
Henry  Thornton  is  returning  to  this  side  of  the  ocean 
to  head  the  reorganized  Canadian  National  Railway 
system.  He  took  with  him  to  England  an  engineering 
training  in  an  American  university  and  an  experience  of 
twenty  years  in  the  engineering  and  operating  depart- 
ments of  the  Pennsylvania  R.R.  He  returns  full  of 
honors  that  attest  how  effectively  he  has  mastered  the 
problems  of  British  railroading  and  commanded  the 
confidence  of  the  British  public.  If  background  is  worth 
anything  at  all  in  his  new  work  General  Thornton 
should  command  a  peculiar  advantage,  combining  as 
he  does  an  intimate  knowledge  of  American  railroad 
practice  with  a  British  viewpoint  that  will  be  most 
helpful  in  directing  the  national  railway  system  of  one 
of  the  most  loyal  dominions  of  that  great  empire. 

Possibilities  in  Port  Control 

THOSE  residents  of  New  York  City  who  still  feel 
that  the  organization  of  the  interstate  Port  Author 
ity  was  a  usurpation  of  the  city's  natural  and  legal 
rights  would  do  well  to  ponder  the  following  non- 
partisan sentences  from  Elihu  Root's  recent  political 
address  before  the  state  Republican  convention: 

The  harbor  of  New  York  is  one  of  the  chief  assets  of  our 
state  and  of  our  nation.  Nobody  can  take  that  asset  away 
merely  by  making  a  residence  in  the  vicinity.  If  the  poi't 
of  New  York  were  to  cease  to  perform  its  primary  func- 
tion as  the  gateway  of  the  nation's  commerce,  and  the  flow 
of  commerce  were  to  cease,  the  inhabitants  of  the  city  must 
disperse  and  go  elsewhere  in  search  of  food  and  occupation. 
The  people  living  in  that  territory  are  the  keepers  of  the 
gate  for  the  nation.  They  constitute  a  part  of  a  great 
national  organization  of  production  and  trade.  Upon  the 
continued  and  prosperous  working  of  that  organization  as 
a  whole  depend  the  prosperity  and  the  lives  of  all  the  people 
of  the  state,  which  is  sovereign  over  the  territory  about  the 
Bay  of  New  York  where  powers  have  been  vested  in  the 
people  of  the  city  of  New  York  as  agents  of  the  state. 

If  those  who  regard  the  harbor  as  the  city's  private 
property  can  vizualize  an  extension  of  this  thought  by 
an  equally  lucid  legal  mind  pleading  before  a  court  or 
Congress  or  the  federal  administration,  they  can  readily 
see  how  a  restricted  and  mercenary  municipal  port 
policy  might  lead  to  that  federal  assumption  of  port 
control  which  has  been  frequently  predicted  but  which 
has  never  been  taken  seriously  by  the  selfish  interests 
in  the  city. 


Sage  Counsel  on  Business  Problems 

HEARTENING  as  a  friendly  light  on  a  storm- 
tossed  horizon  is  the  counsel  of  Thomas  W. 
Lamont  to  the  American  Bankers'  Association  at  its 
annual  convention  in  New  York  last  week.  Hope  and 
confidence  are  derived  from  his  analysis  of  current 
economic  conditions  because  of  its  sanity,  its  fairness, 
and  its  freedom  from  the  traditional  cant  so  often 
invoked  on  like  occasions.  Mr.  Lamont  is  a  disciple 
heither  of  Pollyanna  nor  of  Jeremiah.  He  sees  im- 
provement, but  he  warns  that  several  obstacles  still 
encumber  the  road  to  prosperity. 

With  regard  to  labor  problems,  Mr.  Lamont  reminds 
his  hearers  of  the  responsibility  that  rests  upon  them. 
He  bids  them  remember  that  there  are  still  traces  of 
arrogance  in  employers  as  well  as  in  employed.  The 
latter  he  attributes  largely  to  the  "boom  wages"  of  the 
"boom  years,"  which  "gave  labor  the  feeling  that  it 
must  always  share  in  the  prosperity,  never  in  the 
adversity,  of  business.  I  deplore  that  feeling,"  con- 
tinued Mr.  Lamont,"  yet  I  beg  to  remind  you  here  that 
that  feeling  of  labor,  in  so  far  as  it  was  directed  to  the 
improvement  of  living  conditions,  to  the  gaining  of  a 
little  leisure  and  of  the  time  to  play  and  be  happy, 
was  wholly  right  and  to  the  advantage  of  the  com- 
munity. From  such  men  as  you  such  ambitions  on  the 
part  of  labor,  moderately  and  wisely  directed,  should 
have  every  possible  encouragement. 

"The  problem  of  capital  and  of  labor  will  never  be 
wholly  worked  out.  People  talk  as  if  it  were  an  example 
in  arithmetic,  capable  of  a  final  solution.  It  is  no  such 
thing.  It  is  a  problem  of  human  beings:  therefore. 
of  emotions,  gropings,  longings,  and  ambitions.  We 
can  meet  it  only  little  by  little,  and  only  then  if  we  put 
ourselves  in  the  other  fellow's  shoes  and  get  his  view- 
point. ...  It  is  our  responsibility  to  study  more 
fully  than  A'e  do  today  the  conditions  of  labor  and  to 
be  sure  that,  by  and  large,  every  competent  worker 
(be  he  in  the  oflice  or  in  the  field)  has  an  interval 
in  the  drudgery  of  work  for  that  enjoyment  of  life 
that  will  make  him  a  more  contented  and  better  citizen. 
In  this  mattsr  you  and  I  have  a  responsibility  that  we 
cannot  dodge." 

In  discussing  the  human  problems  of  industry  three 
viewpoints  are  commonly  taken:  That  of  the  Bourbon, 
who  learns  nothing  and  forgets  nothing;  that  of  the 
sentimentalist,  blind  to  fact  and  experience  and  taking 
counsel  only  if  his  hopes  and  ideals;  and  finally  that 
of  the  genuine  progressive,  keenly  alive  to  the  lessons 
of  yesterday  and  determined  to  apply  them  to  the  prob- 
lems of  today  in  such  wise  that  tomorrow  shall  see  us 
a  little  farther  along  the  road  to  economic  efficiency 
and  social  justice.  This  last  is  the  viewpoint  so  hap- 
pily set  forth  by  JTi'.  Lamont  in  the  foregoing  extract. 

Low  prices,  caused  largel.v  by  plentiful  crops,  do  not 
worry  Mr.  l.iamqnt,  who  contends  that  no  country  ever 
went  broke  on  abundance  of  crops  and  that  in  the  long 
run  the  farmers,  like  the  rest  of  us,  "will  fare  better 
on  a  moderate  price  scale  with  small  fluctuations."  He 
warns  against  a  tariff  policy  that  forgets  the  mutual 
character  of  trade  and  reminds  us  that  "he  who  does  not 
buy,  neither  shall  he  sell."  Europe  he  considers  to  be 
on  the  mend,  with  hope  for  the  future  centered  not  in 
the  formulas  of  statesmen,  economists,  or  bankers  so 
much  as  in  I  he  hard  work  and  the  thrift  of  the  people 
— coupled  with  wise  and  courageous  leadership. 
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This  noteworthy  summary,  so  broad  in  its  scope,  so 
sane  in  its  judgments,  and  so  stimulating  in  its  rea- 
soned optimism,  deserves  a  wide  circulation.  If  in  this 
comment  we  have  dwelt  upon  its  expression  concerning 
the  relations  between  employer  and  employee,  it  is  be- 
cause of  the  fundamental  quality  of  those  relations,  and 
because  of  a  conviction  that  if  Mr.  Lamont  succeeds 
in  winning  to  his  viewpoint  on  that  question  the  influ- 
ential audic»iice  he  was  addressing,  a  great  work  for 
industrial  good-will  will  have  been  achieved. 


A  Professional  Obligation 

A  READER  brings  to  our  attention  a  condition  that 
one  might  prefer  to  forget  about  as  something 
regrettable  that  cannot  well  be  helped.  He  complains 
that  the  published  records  of  engineering  work  are 
sadly  incomplete,  and  that  in  particular  the  trials  and 
failures  which  form  part  of  every  record  of  construction 
are  commonly  omitted. 

To  use  his  own  words :  "Any  one  who  "has  had  occa- 
sion to  search  through  the  records  of  a  particular 
branch  of  engineering  soon  finds  that  much  valuable 
infonnation  is  frequently  omitted  in  work  described, 
and  that  many  important  works  are  left  without  any 
published  records.  The  information  that  is  published 
usually  covers  only  the  favorable  results  obtained,  and 
rarely  mentions  the  unfavorable  ones.  Yet  hardly  an 
engineering  work  is  carried  through  without  some  un- 
successful attempts  being  made  somewhere;  if  these 
were  generally  recorded  and  published,  not  only  the 
engineers  directly  connected  with  the  work,  but  also 
other  engineers,  might  learn  to  avoid  them  in  the 
future.  As  it  is,  the  experience  and  knowledge  gained 
in  these  attempts  are  lost  to  the  engineering  profes- 
sion at  large." 

These  few  words  carry  a  strong  appeal.  We  are 
hopeful  enough  to  believe  that  every  reader  will  appre- 
ciate its  forc3.  We  believe,  moreover,  that  many  an 
engineer  preparing  a  paper  on  a  piece  of  work  accom- 
plished feels  it  is  his  duty  to  tell  a  complete  story,  and 
that  he  will  omit  the  most  valuable  portion  of  the 
record  if  he  tells  only  of  the  successes.  Yet  many 
important  engineering  occurrences  are  withheld  from 
record,  and  quite  commonly  published  descriptions  omit 
valuable  experiences  that  are  not  flattering  to  those  in 
charge. 

There  are  readily  understandable  causes  back  of  this 
condition.  The  engineer  is  not  always  free  to  tell  all 
the  details,  at  least  the  unpleasant  details,  of  a  case 
involving  other  interests  than  his  own.  His  clients  and 
his  associates  in  the  work,  contractoi-s  and  engineers, 
architects,  even  manufacturers  who  supply  material 
or  equipment,  have  feelings  and  prejudices — possibly 
rights — that  claim  consideration. 

Not  always  do  reasons  of  this  kind  control,  however. 
The  personal  pride  of  the  engineer  is  often  the 
governing  factor;  to  speak  plainly,  he  wishes  to  present 
himself  only  in  a  favorable  light. 

The  evil  may  to  some  degree  be  a  necessary  one. 
the  resultant  of  the  multiplicity  of  human  factors  that 
attend  engineering  work.  Yet  it  is  certain  that  the 
professional  conscience,  both  individual  and  collective, 
will  always  stand  squarely  against  the  tendency  to 
paint  in  fair  colors  only  and  to  omit  essential  but 
uncomfortable  bits  of  truth.  Every  individual  student 
of  engineering  records  resents  the  unfair  task  imposed 
on  him  of  having  to  read  between  the  lines  and  finding 


there  nothing  but  white  paper.  We  hope  that  in  the 
course  of  time  this  feeling  will  crystallize  into  openly 
expressed  convictions  of  the  whole  profession,  which 
will  demand  more  complete  recording  of  engineering 
experience.  In  view  of  the  human  factors  involved  one 
might  think  that  such  a  hope  was  futile.  But  a  general 
professional  conviction  will  hearten  the  engineer  who 
inclines  to  tell  the  full  history  of  an  engineering  work ; 
and  professional  approval  of  his  contribution  to  the 
knowledge  of  the  art  will  more  than  balance  the  fault- 
finding and  criticism — unless  there  be  almost  criminal 
dereliction  and  incompetence. 

A  basic  professional  obligation  is  involved  in  making 
true  records  of  engineering  work. 


A  Question  of  Language 

TRANSMISSION  of  thought  by  drawings  is  one  ot 
the  defining  characteristics  of  modern  engineering, 
so  important  a  one,  indeed,  that  the  engineer  may  fairly 
be  described  as  a  man  who  talks  with  drawings.  Draw- 
ing is  the  language  by  which  he  conveys  his  meaning 
in  very  many  of  his  dealings  with  other  men.  He  has 
acquired  great  skill  in  using  this  special  language,  and, 
as  we  all  know,  can  apply  it  with  wonderful  precision. 
Yet,  if  some  recent  observations  mean  anything,  he 
often  fails  to  use  it  clearly,  or  even  intelligibly.  During 
the  last  few  weeks  we  have  been  interested  to  notice 
that  among  the  many  drawings,  original  and  printed, 
which  come  to  an  editorial  office  there  is  a  significant 
number  whose  meaning  is  obscure,  confused,  or  quite 
unintelligible. 

Thus,  to  cite  a  few  specific  instances,  beginning  with 
a  mild  case:  In  the  drawings  of  a  novel  structure  now 
being  built,  views  of  detail  parts  which  appeared  on 
several  sheets  lacked  both  title  and  reference  lines,  leav- 
ing the  location  of  these  parts  to  be  guessed  at,  with 
the  result  that  the  user  of  the  drawings,  instead  of 
reading  them  directly,  had  to  solve  a  riddle  A  paper 
which  gave  an  analysis  of  some  newly  studied  mechani- 
cal actions  of  great  interest  to  structural  men  presented 
its  essential  facts  by  various  curve  diagrams;  these 
diagrams  had  no  adequate  legends  or  captions,  and  as 
in  addition  their  ordinate  values  were  not  defined  they 
confused  more  than  they  informed,  and  the  author  of 
the  work  largely  failed  in  his  effort  to  transmit  the 
message  he  intended  to  deliver.  One  of  the  leading 
investigations  of  the  last  few  years  in  the  civil  engi- 
neering field  is  reported  by  a  short  text  statement  sup- 
plemented by  a  dozen  or  more  diagrams  so  bare  of 
information  as  to  their  meaning,  interrelation,  or 
method  of  derivation  that  nine  out  of  ten  readers  of 
the  report  are  morally  sure  to  get  nothing  whatever 
out  of  it. 

Such  shortcomings  in  drawings — and  we  find  that 
they  are  disconcertingly  numerous — mean  simply  that 
gross  misuse  of  language  has  been  committed,  a  misuse 
which,  if  paralleled  in  ordinary  written  language,  would 
dishonor  and  defame  its  author.  Are  our  ideals  too  low 
or  too  vague  where  applied  to  the  language  of  graphic 
representation  to  enforce  even  the  mimimum  standards 
that  would  insure  clarity?  Or  do  our  schools  miss  one 
of  their  functions,  when  they  insist  upon  grammatical 
and  eff'ective  expression  with  the  pen  but  ignore  cor- 
responding needs  in  the  art  of  the  pencil?  This  much 
may  be  set  down  as  an  axiom :  Unintelligible  use  of 
any  language  is  wasted  effort,  just  as  truly  in  the 
language  of  drawing  as  in  any  other. 
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Marking  System  for  Illinois  State  Roads 

Danger  and  Caution  Signs  Developed  by  Tests  on  GO-Mile  Stretch  and  Covering  Several  Months 
Special  Route  Marking  Through  Cities  Gives  Satisfaction 

By  Ralph  It.   Benedict 

Assistant  Chief  Highway  Engii-.'^fr,  Springfield,  111. 


TWO  requirements  of  road  marking  were  had  prin- 
cipally  in  mind  in  developing  the  system  recently 
adopted  for  the  State  of  Illinois.    They  were: 

1.  To  make  the  highways  as  safe  as  possible  under 
present-day  traffic  conditions. 

2.  To  impart  as  complete  directory  information  to  the 
traveling  public  as  may  be  feasible. 

Wamitig  and  Danger  Signs — To  accomplish  the  first 
purpose,  wooden  signs,  42  in.  wide  and  24  in.  high,  with 
black  letters  on  a  white  background,  are  erected.  These 
signs,  which  are  located  400  ft.  each  way  from  every 
point  of  potential  danger,  are  carried  on  4  x  4-in.  creo- 
soted  wooden  posts,  set  15  ft.  from  the  center  of  the 
pavement  on  the  right-hand  side;  the  bottom  edge  of 
the  sign  being  4  ft.  above  the  pavement. 

On  all  side  roads  and  cross  roads  connecting  with  the 
improved  state  roads,  the  signs  read:  "Danger — State 


verse  curve  left);  "School";  "Narrow  Bridge,"  etc. 
(Fig.  2). 

Where  continuous  care  for  a  certain  distance  is  neces- 
sary because  of  the  frequency  of  cross  roads,  curves, 
narrow  bridges,  schools,  etc.,  "Caution  Zones"  have  been 
established.  Such  zones  are  marked  at  each  end  with 
a  board  sign  lettered  "Caution  Zones."  (  Fig.  3.)  These 
signs  have  a  border  of  diagonal  black  and  white  stripes 
appro.ximately  2  in.  wide.  Throughout  the  caution  zone 
all  poles,  bridge  rails,  other  stationary  objects,  and, 
where  necessary,  special  posts  near  the  feature  of  po- 
tential danger,  are  painted  with  diagonal  black  and 
white  stripes ;  in  this  w.-iy  a  great  number  of  confusing 
separate  signs  are  avoided. 

System  Carefully  Studied — Before  the  final  adoption 
of  this  system  of  warning  signs,  a  60-mile  stretch  of 
road  was  fitted  with  signs  and  studied  for  a  period  of 
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FIGS.  1,  2  AND  3— CAUTION  AND  DANGER  SIGNS  ON  ILLINOIS  STATE  ROADS 


Road."  The  word  "Danger"  is  painted  red  on  a  white 
background,  the  letters  being  7  in.  high  and  4}  in.  wide. 
The  words  "State  Road"  are  painted  black,  the  letters 
being  5  in.  high  and  2J  in.  wide.  (Fig.  1.)  On  the  paved 
roads  the  signs  read :  "Look" ;  "Caution" ;  or  "Danger" ; 
depending  upon  the  location. 

"Look"  signs  are  erected  where  the  di'iver  need  not 
slacken  speed  but  should  be  On  his  guard. 

"Caution"  signs  are  erected  where  some  slacking  of 
speed  and  a  certain  degree  of  care  are  necessary. 

"Danger"  signs  are  used  only  where  there  is  immi- 
nent danger,  i.e.,  where  extra  precaution  must  be  taken 
and  speed  greatly  reduced. 

The  letters  in  the  words  "Look"  and  "Caution"  are 
7  in.  high  and  are  painted  black  on  a  white  background. 
The  letters  in  the  word  "Danger"  are  the  same  height 
as  in  the  words  "Look"  and  "Caution"  but  are  painted 
led  on  a  white  backgiound.  Beneath  these  words,  in 
letters  5  in.  high  and  2'  in.  wide,  the  nature  of  the 
danger  is  indicated,  i.e.,  "Sharp  Curve  R"  (sharp  curve 
right);  "Cross  Road";  "Side  Road";  "S  Curve  L"   (re- 


several  months.  This  study  resulted  in  a  number  of 
minor  modifications.  At  first  the  signs  were  so  erected 
that  the  line  of  sight  of  a  driver  when  200  ft.  away  was 
perpendicular  to  the  plane  of  the  sign  board.  It  was 
found  that  the  painted  surface  being  glossy  caused  a 
reflection  of  the  headlights  at  night  so  that  the  letter- 
ing could  not  be  read  conveniently,  until  the  driver  had 
approached  to  within  .50  ft.  of  the  sign.  On  the  other 
hand,  the  very  fact  that  this  reflection  occurred  made 
the  sign  very  conspicuous  at  distances  even  as  great  as 
one-half  mile  under  favorable  conditions.  In  order, 
however,  that  the  legend  might  be  more  readily  de- 
ciphered at  greater  distances,  the  sign  boards  are  now 
set  noi'mal  to  the  center  line  of  the  road.  At  this  angle 
the  signs  are  still  very  conspicuous  at  distances  of  1,000 
ft.  or  more;  and  the  lettering  may  be  read  at  night  at 
distances  of  from  50  to  100  ft. 

Direction  Sifins — To  furnish  directory  information  to 
the  traveling  public — the  following  system  has  been 
adopted : 

First:     At  the  corporate  limit  of  each  city  and  vil- 
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FIGS.   4,   5   AND  6— DIRECTION  AND   DISTANCE  SIGNS  ON    ILLINOIS  STATE  ROADS 


lage,  a  sign  board  of  the  same  size  as  those  carrying 
the  warning  signs  is  erected.  The  name  of  the  city  and 
the  words  "City  Limit"  appear  on  that  side  of  the  sign 
faced  by  the  traveler  when  approaching  the  city.  (See 
Fig.  4.) 

At  the  corporate  limit  there  is  erected,  on  the  right 
hand  side  of  the  road  as  the  traveler  leaves  the  city,  a 
sign  on  which  is  lettered  the  name  of  the  next  town  and 
the  distance  thereto ;  also  the  name  of  the  next  principal 
objective  point  on  the  route  and  the  distance  thereto. 

Second:  All  State  routes  are  numbered.  The  back 
of  each  warning  sign  carries  this  number.  On  these 
signs  the  borders  of  the  State  are  outlined  in  black; 
and  within  this  outline  the  route  number  appears  in 
black  numerals  53  in.  high.  Inasmuch  as  two  warning 
signs  are  erected  at  each  cross  road  and  each  side  road 
on  the  state  system  of  highways,  the  traveler  is  advised 
at  frequent  intervals  of  the  number  of  the  route  on 
which  he  is  traveling. 

In  addition  to  the  route  number,  by  means  of  red 
numerals,  the  distance  along  the  route  from  its  north- 
erly or  easterly  terminus  is  noted  on  each  rural  warning 


sign  in  miles  and  tenths  of  miles.     (See  Fig.  5.) 

At  all  cross  roads  and  side  roads  leading  to  near-by 
cities  and  villages,  an  aluminum  plate  appears  just  be- 
low the  sign  board.  On  this  aluminum  plate  the  State 
borders  are  outlined,  with  the  route  number  in  raised 
black  numerals  and  the  mileage  in  raised  red  numerals. 
(Fig.  6.) 

The  final  scheme  contemplates  showing  on  a  complete 
road  map  of  the  state  not  only  the  route  numbers  but 
the  mileage  numbers  of  each  important  intersecting 
road,  which  is  marked  by  an  aluminum  sign.  This  en- 
ables a  traveler  at  any  intersecting  road  to  check  his 
exact  location  by  comparing  both  the  route  number  and 
the  mileage  number  of  the  intersection  with  those  in- 
dicated on  the  map.  The  map,  however,  will  not  be 
available  for  some  months. 

The  following  are  illustrations  of  the  use  of  this 
marking  system : 

1.  Assume  that  a  traveler  desires  to  start  from  Chi- 
cago, having  Chillicothe  in  Peoria  County  as  his  ob- 
jective. An  examination  of  his  map  would  show  that 
he  should  follow  Route  4  from  Chicago  to  Joliet;  Route 
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7  from  Joliet  to  Depue  and  Route  29  from  Depue  to 
Chillicothe.  If  he  is  a  stranger,  the  city  limit  sign,  as 
he  enters  Chillicothe,  will  advise  him  that  he  has 
reached  his  destination. 

2.  Assume  that  a  traveler  desires  to  start  from  East 
St.  Louis,  having  Delavan  in  Tazewell  County  as  his 
objective.  An  examination  of  his  map  would  show  that 
Delavan  lies  about  4*  miles  east  of  State  Route  24 ;  and, 
further,  that  the  red  mile  number  of  the  cross  road 
leading  to  Delavan  is  25.9.  Without  references  to  the 
map  thereafter,  the  traveler  could  hold  in  mind  that  he 
should  follow  Route  4  from  East  St.  Louis  to  Spring- 
field; Route  24  from  Springfield  to  the  cross  road  on 
which  the  mileage  number  (25.9)  appears  all  he  has 
to  do  then  is  turn  east  and  drive  approximately  4* 
miles  to  Delavan. 

Marking  Through  Cities — No  warning  or  danger 
signs  appear  within  the  corporate  limits  of  cities  and 
villages;  therefore  aluminum  markers,  showing  the 
route  number  and  the  mileage  (even  miles  only)  erected 
on  independent  posts  are  used  at  street  intersections  to 
direct  traffic. 

Three  different  patterns  are  in  use  for  the  city  mark- 
ers, all  of  which  have  in  common  a  double-faced  flat 
plate  (approximately  22J  in.  high  by  11  in.  wide)  show- 
ing the  State  outline  in  black  and  the  route  number  in 
raised  black  numerals.  At  turns,  an  arrow  pointing  in 
the  proper  direction  appears  above  the  standard  plate. 
At  even  miles,  the  mileage  number  in  raised  red  figures 
appears  at  the  top  of  the  plate.  At  other  intersections 
the  plate  embodies  no  special  features. 

One  or  the  other  of  these  designs  is  erected  at  each 
paved  intersection  on  the  far  side  of  the  intersecting 
street.     (See  Figs.  7,  8,  and  9.) 

The  erection  of  these  markers  on  independent  posts, 
always  approximately  at  the  same  position  relative  to 
the  street  intersections,  undoubtedly  will  prove  more 
satisfactory  as  a  guide  through  cities  than  where  tele- 
phone poles  or  other  objects  are  used,  the  location  of 
which  is  not  always  favorable  for  the  proper  guid- 
ance of  traffic. 


Pressure  Intensity  of  Truck  Tires  on 
Asphalt  Tested  at  Detroit 

TO  DETERMINE  the  concenti-ation  of  loads  on  motor 
truck    tires    and    its    relation    to    the    compressive 

strength  of  asphalt  pavements  the  city  of  Detroit  has 

been  conducting  tests  under  the  direction  of  J.  C.  Mc- 

Cabe,  research  engineer.  In 
the  table  and  curves  here- 
with, are  presented  the  re- 
sults obtained  by  applying 
loads  of  from  1,000  to  7,000 
lb.,  in  1,000-lb.  increments 
to  a  Clark  diskwheel 
equipped  with  dual  36x5-in. 
Goodyear  cushion  tires.  The 
weight  of  a  wheel  and  tire 
was  570  lb.  For  a  single 
tire  (dividing  by  2)  the 
load  applications  were 
equivalent  to  a  range  of 
from  500  to  3,500  lb.     The 

manufacturer's   maximum    rating    was    2,000    lb. 
Under  a  total  load  of  5,000  lb.,  or  2,500  lb.  on  each 

tire,  which  was  25  per  cent  over  the  rated  maximum, 
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RESULTS  OF  LOAD  TESTS  ON  36  X  5-IN.  DUAL 

CUSHION  TIRES 

Load  on                                 Contact  .\roa    M.ix.  Load  Max.  Load 

Two  Tires,      Deflection,     (Two  Tires),  I'lr  Lin.  Inch,  Per  Sq.  In., 

Lb.                      In.                 Sq.  In.                   Lb.  Lb. 

1000                   0.162                   23.6                   120  50.5 

2000                   0.300                   32.4                   198  74.8 

3000                   0.402                   36:8                   255  92.7 

4000                   0.4S3                   43.8                   310  107.4 

5000                   0.568                   46.4                   402  135.0       ' 

6000                   0.640                   57.8                   509  150.0 

7fl00                   0.751                   64.0                   555  157.0 


a  maximum  pressure  intensity  of  135  lb.  per  square  inch 
v.as  recorded.  Compression  tests  of  asphalt  paving 
mixture  samples  made  in 
conjunction  with  the  tire 
tests  showed  that  the  yield 
point  was  reached  at  116.6 
lb.  per  square  inch  at  150 
deg.  F.  In  other  asphalt 
tests  the  yield  point  has 
been  reached  at  100  lb.  per 
square  inch  at  150  deg.  F., 
a  temperature  which  Mr. 
McCabe  has  found  to  exist 
in  pavements  during  mid- 
summer. 


0.Z5         aso        a75 

Deflection  of  Tire,  Inches 

RANGE    OF    DEFLECTION 
OF  TIRE 


Studies  of  Flow  Through  Cleared 
and  Uncleared  Floodways 

Mid-Course  Gagings — Velocities  Taken  by  Current 

Meter  from  Boat — Difference  in  Discharge 

Capacity  62 '/^  Per  Cent 

By  Charles  E.  Ramser 

Senior  Drainage  Engineer.  U.  S.  Department  of  Agriculture, 
Washington,  D.  C. 

/ILTHOUGH  the  use  of  the  floodway,  as  a  device  for 
y~\. preventing  overflow  of  land  by  streams,  is  quite 
common,  little  information  is  available  upon  which  the 
engineer  can  rely  in  the  design  of  such  structures.  In 
November,  1921,  investigations  were  begun  by  the 
United  States  Department  of  Agriculture  in  the  Little 
River  Drainage  District,  south  of  Cape  Girardeau,  Mo., 
for  the  purpose  of  securing  such  data. 

The  diversion  floodway  of  the  Little  River  Drainage 
District  is  about  32  miles  long.  It  extends  from  a 
point  near  Greenbier,  Mo.,  along  the  border  of  the  foot 
hills  of  the  Ozarks  in  an  easterly  direction  to  the  Mis- 
sissippi River.  It  collects  all  the  water  from  the  streams 
emerging  from  the  foothills  to  the  north,  and  by  the 
shortest  route  conducts  it  to  the  Mississippi  River. 

Since  the  beginning  of  these  investigations  there 
have  occurred  no  general  heavy  rains  to  produce  high 
rates  of  runoff  in  the  floodway,  but  an  ordinary  general 
rain  in  combination  with  a  high  stage  in  the  Mississippi 
River  produced  a  measurable  flow  in  the  floodway,  the 
maximum  depth  of  which  was  about  5J  ft.  Thus  an 
opportunity  was  afforded  for  the  determination  of  the 
rate  at  which  the  water  could  be  removed  by  the  flood- 
way;  or  in  other  words  for  the  determination  of  the 
value  of  n  in  Kutter's  formula — the  one  most  generally 
used  in  computing  the  discharge  of  a  floodway. 

These  experiments  were  conducted  on  a  straight  sec- 
tion of  the  floodway  about  25  miles  in  length  near  Na.sh, 
Mo.  Two  courses  of  3,000  ft.  each  were  selected  along 
this  straight  section,  one  of  which  was  cleared  of  all 
growth  and  obstructions  except  stumps  for  500  ft.  above 
and  below  the  ends  of  the  course  and  the  other  was  left 
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FIGS.  1  AND  2— CLEARKD  AXLi  UNCLEARED  FLOODWAYS.   LITTLE  RIVER  DRAINAGE  DISTRICT,  MISSOURI 
In   (1)  the  trees  and  brush  were  cut  from  the  entire  flood-  rent  meter,   and  in  the  boat  course   in  the  uncleared  flood- 

way,  but   in    (2)    they   were  not   cut.      In   each   boat-gaging  way  (2)  all  growth  was  cut  from  a  strip  40  ft.  wide.     The 

station  or  course  the  stumps  were  cut  even  with  the  ground  boat  was  attached  to  a  IJ-in.  guide  wire,  supported  on  poles 

for  a  width  of  10  ft.  to  prevent  interference  with  the  cur-  in  each  case;  the  poles  show  in  Fig.  1. 


uncleared  below  the  lower  end  of  the  course  and  for 
500  ft.  above  the  upper  end. 

The  floodway  lies  between  parallel  levees,  the  dis- 
tance from  center  to  center  of  levees  being  1,120  ft. 
The  north  levee  is  about  141  ft.  in  height  and  the  south 
levee  about  18  ft.  The  dimensions  of  the  main  channel 
in  the  floodway  are  about  as  follow^s:  Top  width,  145 
ft. ;  bottom  width,  60  ft. ;  depth,  20  ft. 


To  eliminate  the  accelerating  influence  of  the  high 
velocities  in  the  main  channel  upon  the  flow  in  the  flood- 
way,  the  boundary  of  the  floodway  was  taken  at  about 
30  ft.  from  the  edge  of  the  channel. 

In  the  table  are  given  the  hydraulic  elements  and 
values  of  n  in  Kutter's  formula  as  obtained  for  the 
cleared  and  uncleared  courses  of  the  floodway  respec- 
tively.    Four  measurements  were  made  on  the  cleared 


HYDRAULIC  ELEMENTS  AND  VALUES  OF  n  IN  KUTTER'S  FORMULA  FOR  CLEARED  AND  UNCLEARED  FLOODWAYS 

Average                                  Hydraulic 

Mean 

Average 

Cross-             Wetted             mean 

Gage 

Avprage 

Surface 

sectional             Peri-               depth 

Slope 

Date 

Height 

Depth 

Width 

Discbarge            Area                meter                =  r 

=      5 

l/rs 

" 

Ft. 

Ft. 

Sec.-Ft.            Sq.Fl.                  Ft.                  Ft. 
For  Cleared  Course  of  Floodway 

Ft.  per  Sec. 

V^rs 

4/1/22 

337.43 

5.2 

828.8 

4.137            4.372.6               829.8             5.21 

.  0000843 

.0210 

0.957 

45.6 

.047 

4/2/22 

337.71 

5   5 

620.7 

4.078             4.540  8                830  6              5.47 

. 0000696 

.0195 

0  898 

46.  1 

047 

4/3/22 

337,18 

5.0 

828.1 

3.141            4,101,0               829.1             4.95 

.  0000540 

.0163 

0  766 

47  0 

044 

4/4/22 

336.55 

4.4 

826.6 

2,243            3,579.7               827.6             4.33 
For  Uncleared  Course  of  Floodway 

.  0000506 

.0148 

0.627 

42.4 

.048 

4/1/22 

336.77 

4.5 

824.9 

2,672            3,698.0               825.8             4.48 

.0001592 

.0267 

0.723 

27.  I 

077 

4/2/22 

337.14 

4.9 

826.7 

2,631            4,004.2               827.2             4.84 

.0001233 

.0244 

■      0,657 

26,9 

.  079 

4/3/22 

336.75 

4.5 

825.4 

:,875            3,682.0               825.9             4.46 

.0000798 

.0188 

0   509 

27,  1 

.077 

Gagings  of  the  flow  in  the  floodway  were  made  at 
stations  midway  between  the  ends  of  the  two  courses. 
Velocity  measurements  were  made  with  a  Gurley-Price 
current  meter  from  a  boat.  The  boat  was  attached  to 
a  i-in.  wire  stretched  across  at  a  right  angle  to  the 
floodway  and  held  in  place  by  poles  as  shown  in  the 
illustrations.  The  wire  was  .secured  at  both  ends  and 
could  be  adjusted  to  the  desired  height  on  the  poles, 
depending  upon  the  depth  of  the  water  in  the  floodway. 
An  anchor  was  used  at  the  stern  of  the  boat  to  hold  the 
boat  steady  and  parallel  with  the  direction  of  the  cur- 
rent. Measurements  of  the  velocity  were  made  at 
top,  middle  and  bottom  depths,  and  at  intervals  of  40 
ft.  across  the  floodway.  Measurements  in  the  main 
channel  were  made  at  intervals  of  10  ft. 

The  slope  of  the  water  surface  was  measured  on  both 
sides  of  the  floodway  and  the  utmost  care  was  exercised 
in  order  to  secure  accurate  measurements.  Cross- 
sectional  measurements  of  the  floodwaj'  were  made  at 
intervals  of  500  ft.  The  mean  of  the  slopes  of  the  water 
surface  as  measured  on  each  side  of  the  floodway,  and 
the  average  of  the  cross-sectional  areas,  were  used  in 
the  computations. 


course  for  average  depths  in  the  floodway  ranging  from 
4.4  to  5.5  ft.,  and  three  measurements  on  the  uncleared 
course  for  average  depths  ranging  from  4.5  to  4.9  ft. 
The  average  value  of  n  obtained  for  the  cleared  course 
is  0.0465  and  for  the  uncleared,  0.0777.  The  condition 
of  the  two  courses  as  regards  stumps  was  practically 
the  same  so  that  the  differences  in  the  values  of  n 
obtained  may  be  attributed  to  the  growth  permitted  in 
the  floodway.  To  determine  the  probable  relative  effi- 
ciency in  terms  of  discharge  for  the  uncleared  course 
in  its  present  condition  and  after  it  has  been  cleared, 
computations  for  discharge  were  made  using  n  =  0.047, 
the  value  obtained  for  the  cleared  course  on  April  2, 
and  using  the  hydraulic  elements  as  obtained  for  the 
uncleared  course  on  April  2  when  n  was  found  to  be 
0.079.  The  computations  show  a  difference  in  discharge 
capacity  of  62 A  per  cent. 

The  investigations  were  made  by  the  writer  under  the 
direction  of  S.  H.  McCrory,  chief.  Division  of  Agricul- 
tural Engineering.  H.  J.  Bartz,  junior  drainage  en- 
gineer, assisted  with  the  computations  and  field  exam- 
inations. Engineers  of  the  Little  River  Drainage  Dis- 
trict furnished  valuable  advice  and  assistance. 
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Lost  Time  in  Construction — 2 


Winter  Idleness 

Methods  of  Doing  Work  in  Cold  Weather 

Are  Well  Developed — Economics  of  Year-Around 

Construction  is  the   Unsolved  Problem^Exlensioe  Research  Required 


By  C.  S.  Hill 

Associate  Editor.  Engineering  News-Record 

CONSTRUCTION  generally  is  curtailed  in  winter. 
During  this  comparatively  idle  period  the  indu.stry 
is  sustained  by  drawing  on  what  it  earned  in  the 
portion  of  the  year  when  it  was  active.  The  correction 
of  this  condition  is  a  task  which  engineers  and  con- 
tractors are  called  upon  to  undertake  as  their  share  in 
solving  the  great  problem  of  reducing  industrial  waste. 

Winter  construction  presents  a  technical  and  an 
economic  problem.  The  technical  problem  is  to  develop 
effective  construction  practices  for  cold  weather;  it  has 
to  a  considerable  extent  been  solved.  The  greater  prob- 
lem is  economic  and  almost  no  purposeful  effort  has 
been  made  to  solve  it.  It  involves  the  stupendous  labor 
of  changing  construction,  with  its  correlated  activities, 
from  a  seasonal  to  a  year-around  industry  and  the 
simultaneous  changing  of  building  habits. 

Obviously,  reformation  of  the  country's  second  largest 
industry  cannot  be  accomplished  out  of  hand.  It  is 
possible,  however,  to  state  the  problem,  to  disclose  the 
means  that  have  been  employed  to  solve  it  and  possibly 
to  suggest  further  means.  A  comparatively  supei-ficial 
examination  indicates  amazing  possibilities  of  imme- 
diate progress,  particularly  in  codifying  and  correlat- 
ing methods  of  cold  weather  construction. 

Governing  Conditions — Cold  affects  adversely  every 
element  of  construction;  labor,  water  supply,  drainage, 
materials,  equipment,  transportation  and  structure 
suffer  disturbance.  Extreme  frost  aggravates  the 
effect  of  cold,  and  wind  and  snow  magnify  the  action 
of  frost.  From  these  two  facts  come  the  first  two 
general  conditions  of  winter  construction. 

1.  Winter  construction  is  a  different  problem  in 
different  temperature  zones — for  example,  the 
Canadian  line  states,  the  Gulf  and  Mexican  bound- 
ary states  and  the  belt  of  states  between  have 
separate  problems  in  winter  construction. 

2.  In  any  locality  the  possible  volume  and  con- 
tinuity of  winter  construction  change  as  the  season 
is  mild  or  severe,  is  open  or  has  a  heavy  snowfall, 
is  of  even  or  fluctuating  temperature  and  has  few 
or  frequent  storms. 

Certain  construction  processes  are  obviously  more 
susceptible  to  disturbance  by  cold  weather  than  are 
others.  Shallow  excavation  and  fill  over  wide  areas, 
steel  erection  high  in  the  air  and  concrete  road  con- 
struction are  particularly  exposed  to  the  effects  of  frost 
and  storms.  Tunneling  or  deep  excavation  in  cuts  or 
pits  of  small  area  and  interior  building  construction 
are  comparatively  sheltered.  From  these  facts  comes 
a  third  generalization: 

3.  The  nature  of  the  construction  operation 
largely  determines  the  practicability  of  its  success- 
ful prosecution  in  winter. 


Second  of  a  Scries  of  Four  Articles 

On  the  face  of  the  three  conclusions  which  have 
been  stated,  the  problem  of  winter  construction  appears 
to  have  many  complexities.  This  is  true  if  the  economic 
solution  is  being  sought.  While  the  technical  solution 
differs  with  temperature  and  weather  conditions,  the 
difference  lies  in  the  degree  to  which  cold  weather  con- 
struction methods  are  required  and  not  in  the  methods 
which  have  to  be  employed.  Once  the  processes  are 
determined  for,  say,  excavation  or  concrete  construction, 
the  only  change  in  practice  required  in  any  circum- 
stances of  temperature  and  weather  is  the  extent  to 
which  all  or  any  of  the  processes  have  to  be  employed. 
A  fourth  general  condition   results: 

4.  Weather  and  temperature  conditions  deter- 
mine the  extent  to  which  cold  weather  construction 
methods  may  be  necessary  but  do  not  necessitate 
any  change  in  the  nature  of  the  methods. 
Statement  of  Problem — With  these  fundamental 
conditions  established  the  problem  of  winter  construc- 
tion is  to  determine  (1)  the  kinds  of  construction 
which  can  be  performed  in  winter;  (2)  the  methods 
of  and  equipment  for  cold  weather  work;  (3)  the  extra 
cost  of  doing  winter  work  and  (4)  the  expenditure 
warranted  to  secure  the  increased  production  resulting 
from  winter  operations.  A  fair  start  has  been  made 
in  determining  the  kinds  of  work  that  can  be  done  and 
the  methods  of  doing  it.  In  some  kinds  of  construction, 
particularly  conci'ete  building  work,  the  excess  cost  of 
winter  construction  has  been  fairly  well  established; 
but  experience  furnishes  no  facts  of  importance  on  the 
economics  of  winter  construction  as  a  general  practice. 
The  progress  that  has  been  made  in  winter  construc- 
tion is  the  best  promise  of  its  future  possibilities.  To 
make  the  statement  sjjecific,  consideration  is  limited 
to  heavy  excavation,  road  building,  municipal  works 
and  concrete  and  building  construction.  As  a  matter 
of  fact,  however,  other  operations  introduce  few  con- 
ditions which  require  different  methods,  so  that  the 
determinations  reached  for  the  operations  named  com- 
prehend construction  in  general. 

Heavy  Excavation — The  following  conclusions  have 
been  set  down  from  notes  on  about  twenty  steam  shovel 
or  dragline  heavy  excavation  operations  described  in 
technical  journals  or  personally  observed: 

1.  With  preparations  and  precautions  which  can 
be  carried  out  without  serious  difficulty  heavy  ex- 
cavation can  be  confidently  undertaken  in  winter. 

2.  Generally  depth  of  cut  and  volume  of  mate- 
rial in  a  restricted  area  determine  the  feasibility 
of  winter  operations.  Shallow  cuts  not  penetrating 
the  frost  crust  are  not  practicable  except  as  emer- 
gency operations. 

3.  Labor    is    somewhat    less    efficient    in    cold 
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weather.  Men  have  to  be  relieved  from  work  at 
intervals  to  warm  themselves,  particularly  those 
working  in  exposed  positions  like  that  of  cranes- 
man  on  a  steam  shovel.  Warm  clothing  is  neces- 
sary— not  merely  anything  that  will  keep  out  the 
cold  but  clothing  designed  to  allow  bodily  activity 
like,  for  example,  the  outfit  for  Red  Cross  workers 
in  Russia.  In  the  most  severe  frost,  shorter 
working  days  are  necessai-y.  On  the  other  hand, 
owing  to  general  winter  idleness,  more  choice  is 
possible  in  the  men  employed. 

4.  Motorized  hauling  equipment — motor  trucks, 
tractors  and  locomotives— and  in  general  machinery 
for  all  operations  should  be  used  to  the  utmost 
extent  because  it  reduces  the  number  of  men  and 
teams  to  be  affected  by  cold  and  has  excess  power 
to  meet  the  more  difficult  operating  conditions 
caused  by  frost. 

5.  Water  supply,  except  when  urban  supply  is 
available,  is  expensive.  Surface  pools  and  pipe 
lines  will  not  do.  Frost-protected  pumps,  pipes 
and  tanks  or  tank-car  haulage  are  required. 

6.  Excavating  equipment  has  to  be  prepared  for 
winter  work  by  insulating  steam  pipes  and  cylin- 
ders and  closely  housing  eveiy  working  part  which 
it  is  practicable  to  shelter. 

7.  Snow  sheds  and  barriers  help  to  keep  pits 
and  cuts  free  from  drifted  snow  and  can  often  be 
installed  at  small  expense. 

8.  Efficiency  is  gained  by  bla.sting  the  frozen 
crust,  particularly  in  dragline  work,  and  it  is  gen- 
erally advantageous  to  "dig  in"  before  frost  so  as 
to  have  a  good  working  face  when  frost  comes. 
In  winter  blasting  the  use  of  non-freezing  explo- 
sives or  of  means  to  keep  explosives  unfrozen  are 
essential. 

9.  If  the  cold  is  particularly  severe  and  con- 
tinuous, double-shift  operations,  so  as  to  keep 
ahead  of  the  frost,  may,  in  large  operations,  be 
profitable. 

10.  Power-dump  cars  are  superior  for  handling 
spoil,  usually  mixed  with  snow  and  liable  to  freeze 
so  that  it  is  hard  to  dump.  Prompt  movement 
of  spoil  trains   is  necessary  for  the  same  reason. 

11.  More  capable  supervision  is  required  to 
meet  the  hazards  of  frost  and  storm. 

12.  Electric  -  motor  or  gasoline -engine -driven 
equipment  greatly  reduces  the  difficulty  of  water 
and  fuel  supply. 

Road  Building — Second  to  industrial  and  residence 
building-construction,  road  building  is  the  most  general 
construction  operation  and  involves  the  largest  expendi- 
tures. As  a  winter  construction  problem  it,  therefore, 
has  great  economic  importance.  It  also  introduces  con- 
ditions of  earth  moving,  hauling,  water  supply  and 
fabrication  of  structure  (paving  or  surfacing)  which 
are  not  common  in  general  excavation  and  in  concrete 
and  building  construction. 

Earth  moving  in  road  construction  generally  involves 
shallow  cuts  and  fills.  Where  heavy  cuts  and  fills  have 
to  be  made  the  conditions  are  those  of  heavy  excavation 
just  previously  considered.  Cuts  and  fills  not  deeper 
than  the  frost  crust  are  practically  impossible  once  the 
crust  has  frozen.  It  has  been  found  practicable,  whei-e 
the  grading  has  been  completed,  to  prevent  freezing  for 
a   time   while  pavement   was   being   constructed.      The 


method  was  to  stretch  three  lines  of  steam  pipe  from  a 
steam  roller  along  the  subgrade  and  to  cover  them  with 
straw  and  a  canvas  blanket.  In  general  the  following 
conclusion  is  warranted : 

1.  Except  as  an  emergency  operation  and  except 
in  cuts  and  fills  of  considerable  magnitude  winter 
grading  of  highway  is  impracticable. 

While  grading  is,  broadly  speaking,  not  a  winter  pos- 
sibility, the  next  most  important  operation  of  hauling 
is  made  easier  in  some  respects  by  cold  weather.  Frost 
hardens  the  ground.  Snow  gives  a  track  for  sleds.  If 
storms  are  not  too  frequent  v/inter  hauling  is  entirely 
practicable  in  road  building  fl)  to  stockpile  construc- 
tion materials  and  (2)  to  distribute  gravel  surfacing. 
In  Wisconsin  and  Minnesota  many  miles  of  gravel  sur- 
facing have  been  successfully  and  economically  placed 
in  winter.     Stated  as  a  conclusion: 

2.  In  road  building  the  hauling  of  construction 
materials  and  equipment  is  entirely  practicable  in 
winter  with  probably  no  more  delay  because  of 
wind  and  snow  storms  than  is  experienced  in  sum- 
mer because  of  rainfall. 

Water  supply  in  winter  road  work  is  even  more  seri- 
ous a  problem  than  it  is  in  heavy  excavation;  con- 
clusion (3)  under  heavy  excavation  applies  to  water 
supply  for  road  building,  and  is  here  repeated: 

3.  Water  supply,  except  where  urban  supply  is 
available,  is  expensive.  Surface  pools  and  pipe 
lines  will  not  do.  Frost-protected  pumps,  pipes 
and  tanks  or  tank-car  haulage  are  required. 

There  are  numerous  examples  of  winter  paving 
operations  which  have  demonstrated  that  any  kind  of 
pavement  may  be  constructed  by  (1)  heating  the  mate- 
rials; (2)  housing  and  heating  the  subgrade  and  the 
completed  pavement;  (3)  using  chemicals  to  retard 
freezing.  These  are  all  common  pi'ocesses  in  concrete 
building  construction  and  are  described  in  many  articles 
and  books. 

There  are  virtually  no  records  of  the  extra  cost  of 
winter  road  building.  It  has  been  variously  assumed 
as  25  to  50  per  cent  more  than  the  cost  of  summer 
construction,  but  these  figures  are  nothing  but  guesses. 

Winter  road  building  is  not  practicable  as  a  general 
proposition  in  states  having  a  severe  winter  climate;  it 
is  practicable  to  prolong  the  construction  season  well 
into  the  fall  season  of  moderate  night  frosts  by  methods 
which  do  not  call  for  elaborate  equipment  or  e.xcessive 
expenditure;  it  is  also  practicable  to  do  in  winter  a 
large  amount  of  hauling  and  storing  materials  and 
other  work  preparatory  to  warm  weather  construction. 

Municipal  Works — The  only  recorded  study  of  winter 
construction  practices  has  been  made  by  Canadian 
engineers.  In  1920,  inquin-  made  by  Prof.  W.  Clifford 
Clark,  Queens  College,  Kingston,  Ont.,  of  36  Canadian 
cities  which  had  done  municipal  work  in  winter,  dis- 
closed  the   following   information: 

The  kinds  of  work  pronounced  successful,  or  fairly  so, 
are  sewer  construction,  tunneling,  deep  excavation, 
heavy  cuts  and  fills,  mass  concrete  and  work  in  muskeg 
or  swamp  whei-e  subsurface  water  p'-evails.  The  de- 
gree of  success  depends  upon  the  preparation  which  is 
made  in  the  fall  for  continuing  work  in  severe  weather 
and  also  on  the  supervision  of  the  work. 

Estimates  of  the  increase  in  the  co.st  of  construction 
in  winter  vary  from  nothing  to  double  the  cost  of 
summer  work.  In  some  instances  winter  construction 
was  found  less  expensive.    In  all  cases  the  kind  of  work 
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and  the  local  weather  conditions  must  be  taken  into 
account. 

Thei'e  is  general  agreement  that  tunneling  can  be 
done  as  economically  in  winter  as  at  any  time.  The 
average  increase  in  the  cost  of  rock  excavation  is  less 
than  25  per  cent.  In  ordinary  sewer  work  the  increase 
probably  runs  from  25  to  100  per  cent. 

Various  reasons  are  given  for  the  increased  cost.  The 
frozen  top  has  to  be  broken  through.  Spoil  banks 
freeze.  Brick  and  concrete  materials  must  be  heated. 
Workmen  have  to  be  sheltered  and  provided  with  means 
of  warming  themselves. 

In  general  winter  work  keeps  organizations  intact, 
overhead  charges  are  spread  over  twelve  months  and 
wages  are  lower. 

Concrete  and  Building  Construction — Work  on  con- 
crete structures  of  all  kinds,  and  building  operations 
generally,  are  commonly  carried  on  in  winter.  Methods 
have  been  highly  perfected  and  are  now  text-book 
knowledge.    The  conditions  can  be  stated  as  follows: 

1.  All  concreting  and  building  masonry  opera- 
tions can  be  carried  on  in  winter  with  dispatch  and 
absolute  safety  by  heating  the  materials,  housing 
in  the  work  under  construction  and  heating  the 
enclosure. 

2.  Steel  erection  in  winter  is  largely  a  function 
of  storm  and  temperature.  In  any  weather  in 
which  the  workman  can  withstand  the  cold  and 
work  safely,  structural  steel  can  be  erected. 

3.  Interior  building  work,  plumbing,  steamfi^- 
ing,  plastering,  etc.,  can  be  performed  in  winter 
with  little  loss  of  efficiency. 

4.  Winter  construction  in  building  adds  from  3 
to  10  per  cent  to  the  cost  according  to  the  records 
of  large  concrete  building  contractors. 

5.  There  is  probably  some  greater  risk  of  poor 
workmanship  in  winter  concreting,  ma.-ioni-y  work 
and  steel  erection  which  calls  for  more  exacting 
supervision  and  inspection. 

General  Conclusions — Nothing  in  the  general  condi- 
tions laid  down,  or  in  the  conclusions  from  practice, 
place  the  problem  of  methods  of  winter  construction 
beyond  the  range  of  easy  solution  by  engineers  and  con- 
tractors. With  very  moderate  inquiry  and  analysis  it 
would  be  practicable  to  state  recommended  practices  or 
standard  methods.  This  investigation  may  precede 
more  complex  study  of  economic  conditions  because 
whether  or  not  winter  construction  in  general  is  eco- 
nomical there  are  always  individual  operations  which  it 
will  pay  to  carry  on  in  winter.  In  other  cases,  such 
as  winter  hauling  in  road  building,  it  may  be  pi-ofitable 
to  perform  parts  of  the  work  in  winter.  As  a  broad 
generalization  of  the  technical  problem  of  winter  con- 
struction it  may  be  concluded: 

Any  kind  of  construction  can  be  performed  for  which 
the  owner  is  willing  to  pay  cold  weather  pi-ices. 

Economic  Problems — The  economics  of  winter  'on- 
struction  do  not  lend  themselves  to  the  simple  methods 
of  handling  the  technical  problem.  As  applied  to  a 
single  structure  the  economic  question  is:  Will  pos- 
session of  the  structure  at  a  definite  earlier  date  be  of 
enough  value  to  pay  for  the  extra  cost  of  winter  cc;> 
struction  and  leave  a  little  over?  Visualizing  the  con- 
struction indu.stry  as  a  whole  the  query  is  much  the 
same.     While,  however,  in  the  case  of  the  individual 


structure  the  means  are  at  hand  for  a  ready  answer 
there  are  inadequate,  indeed  almost  no,  data  by  which 
to  determine  the  answer  for  the  whole  industry.  De- 
termination of  these  data  is  the  great  task  of  research 
before  engineers  and  contractors  and  the  determination 
needs  to  be  quantitative. 

Briefly,  winter  construction  appears  to  offer  economies 
by  (1)  spreading  overhead  costs  over  twelve  producing 
months  instead  of  some  less  period;  (2)  reducing  the 
seasonal  employment  of  men  in  construction  and  the 
allied  indu.?tries;  (3)  ironing  out  the  peak  in  the  curve 
of  production  of  construction  materials  and  equipment; 
(4)  equalizing  the  demand  on  transportation  agencies. 
The  economic  waste  in  all  these  activities  due  to  re- 
duction of  construction  during  cold  weather  is  univer- 
sally admitted  as  a  general  truth  but  there  are  no  de- 
termined figures  of  the  amount  of  waste.  These  quan- 
titative data  are  what  research  is  called  upon  to  supply. 
The  reasons  are: 

1.  The  construction  industry  is  the  servant  of 
the  building  public  and  evidence  of  specific  savings 
is  necessary  to  induce  the  building  public  to  alter 
its  practices. 

2.  Without  full  knowledge  of  the  economic  waste 
from  winter  idleness  in  construction  the  industry 
cannot  stabilize  its  own  business  or  assume  the 
duty,  which  it  must,  of  teaching  the  building  public. 
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Water  Treatment  Works  of  Buenos 
Aires,  Argentine  Republic 

Coagulation  and  Sedimentation  Before  Slow 

Sand  Filtration  Form  One  of 

the  Features 

COAGULATION  and  sedimentation  before  slow  sand 
filtration  is  a  feature  of  the  water  supply  of  Buenos 
Aires,  Argentina.  The  city,  which  has  a  population  of 
about  1,500,000,  draws  its  water  supply  from  the  Rio 
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PUMPING  STATION   AS  SEEN  FROM  ALVEAR    AVENUE 

de  la  Plate,  pumps  it  to  coagulation  and  sedimentation 
basins,  passes  it  through  slow  sand  filters  to  clear-water 
reservoirs  and  then  pumps  it  to  a  distributing  reservoir. 
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Because  of  the  finely  divided  matter  in  suspension  and 
the  humus  matter  in  solution  the  water  is  not  only  set- 
tled before  filtration  but  is  also  coagulated  by  means  of 
sulphate  of  alumina,  introduced  just  before  the  water 
is  discharged  fi-om  the  force  mains  to  a  distributing 


INTERIOR  OF  FILTER  HOUSE 

chamber  which  supplies  the  settling  reservoirs.  No 
detailed  information  is  available  regarding  the  design 
of  this  chamber,  the  settling  reservoirs  and  the  filters, 
except  that  the  beds  are  composed  of  graded  layers  of 
sand  resting  on  similar  layers  of  gravel ;  that  the  filter 
underdrains  discharge  into  filter  regulators;  and  that 
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SETTLING  RESERVOIRS  AND  FILTER  HOUSE 

there  are  ten  filters,  with  a  combined  area  of  54,069 
sq.m.  (581,782  sq.ft.,  or  about  13.3  acres).  As  to 
purification  results,  Mr.  Negri  states  only  that  coagula- 
tion and  sedimentation  reduce  the  bacteria  80  to  90  per 


GARDENS  WITH  FILTER  HOUSE  BEHIND 


cent  and  that  the  filters  add  to  the  clarification  of  the 
water  and  "destroy  the  organic  matter  which  has  not 
been  precipitated  before  filtration." 

The  clear-water  reservoirs  are  located  under  5  of  the 
10  filters  and  have  a  total  capacity  of  91,248  cu.m. 
(24,000,000  gal.). 

The  high-service  pumps  are  of  various  types,  includ- 
ing two  triple  expansion  pumping  engines  and  some 
electric-driven  centrifugal  pumps.  They  have  a  com- 
bined daily  capacity  of  310,200  cu.m.  (about  81.5  m.g.d.) 
and  deliver  filtered  water  to  a  large  distributing  reser- 
voir through  seven  inter-connected  and  valve-controlled 
51  to  91.4  cm.  (20-  to  36-in.)  cast-iron  force  mains. 

The  accompanying  views  of  the  pumping  and  purifica- 
tion plants  have  been  sent  to  Engineering  News-Record 
by  Henry  W.  Wendt,  president,  Buffalo  Forge  Co.,  who 
visited  Buenos  Aires  some  months  ago  and  made  the 
acquaintance  of  Mario  L.  Negri,  civil  engineer  of  the 
waterworks.  In  February  of  this  year  Mr.  Negri  sup- 
plied Mr.  Wendt  with  photographs  and  descriptive  notes 
of  the  water-works,  from  which  the  material  here  pre- 
sented has  been  selected. 

Intake  towers  and  tunnels  lead  the  water  to  low- 
service  pumps,  of  a  combined  capacity  of  367,000  cu.m. 
per  24  hours  (97  m.g.d.)  which  have  a  lift  of  about 
10  m.  (33  feet). 

Layer  of  Fine  Sand  Within  Slow  Sand  Filters 
at  Chester,  England 

A  LAYER  of  fine  sand  beginning  15  in.  from  the  top 
of  the  water-works  filters  of  Chester,  England,  has 
stood  the  test  of  time,  stated  F.  Storr  and  C.  W.  Bennett 
in  a  recent  paper  before  the  British  Institution  of 
Water  Engineers,  and  doubtless  "the  remarkable  results 
obtained  are  in  great  measure  due  to  its  action."  The 
composition  of  the  entire  bed  and  further  excerpts  from 
the  paper  just  mentioned  are  given  in  the  London 
Surveyor  of  June  16,  1922,  as  follows: 

As  is  well  known,  it  is  a  comparatively  simple  matter  to 
reduce  by  filtration  the  total  bacteria  contained  in  a  raw 
water  from  thousands  per  cubic  centimeter  to  hundreds, 
or  perhaps  tens,  but  reduction  below  some  such  limit  can 
seldom  be  continuously  relied  upon  by  the  ordinary  practice, 
and  it  is  in  effecting  this  object  that  the  interposed  layer  of 
finer  sand  serves  a  useful  and  important  function.  It  is 
true  that  sub-surface  clogging  takes  place  to  a  slight  extent 

ARRANGEMENT  OF  MATERIAL  IN  CHESTER  FILTERS 

Perforated  bricks  on  filter  bottom o'  44 

Pebbles  passing  3-in.   mesh 0  4 

Fine   pebbles   passing   J -in.   mesh      0  2 

Coarse  pit  sand   60   per  cent  retained   on   a    40    per 

inch  mesh    \  3 

Fine  pit  sand  65  per  cent  retained  on  a  70  per  inch 

mesh 1  0 

Coarse  pit  sand  60  per  cent  retained  on  40  per  inch 

mesh 1  3 

Total  depth 4  4j 

in  course  of  time,  but  this  is  remedied  by  going  down  to  the 
fine  sand-layer  and  removing  a  light  scraping  from  its  upper 
surface  when  replenishing  the  coarse  sand  removed  by  suc- 
cessive cleanings. 

There  are  practical  reasons  why  the  fine  sand  should  not 
be  placed  on  the  top,  as  the  trampling  it  would  receive  in 
the  course  of  cleanings  would  quickly  reduce  it  to  an  imper- 
vious mass,  and  when  removed  to  the  sand-washers,  together 
with  algae,  mud,  and  other  debris,  it  would  not  be  so  readily 
dealt  with  as  with  the  coarser  grade  of  sand. 

The  rate  of  filtration  varies  from  0.75  to  2  [Imp.]  gal. 
per  sq.ft.  per  hour  [0.9  to  2.4  U.  S.  gal.  per  hr.  or  940,000 
to  2,500,000  U.  S.  gal.  per  acre  per  day. — Editor.] 
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Aerial  Tramways  Serve  Mixing  Plant  at  Gilboa  Dam 

Rugged  Country  Makes  Surface  Roads  Difficult — Air  Lines  Reliable  and  Cost  Less — Lines  Have 
Surplus  Capacity — Operation  Undisturbed  by  Rain  and  Snow 

By  CnARLi':s  K.  Traber 

A.  Lcschen  &  Sons  Rope  Co.,  .St.   Louis,  Mo. 

AERIAL  tramways  are  transporting  all  the  concrete     miles  in  length.     However,  it  was  found  that  a  right- 
, materials  for  the  450,000  cu.yd.  of  concrete  in  tiie     of-way  could  not  be  secured,  except  at  an  unreasonable 


Gilboa  Dam  for  the  water-supply  system  of  New  York 
City.  It  is  believed  that  this  installation  is  one  of 
the  most  extensive  ever  employed  on  a  construction 
operation  and  its  success  in  meeting,  at  a  comparatively 
reasonable  cost,  the  requirement  of  providing,  in  a 
rugged  country,  a  large  and  uninterrupted  supply  of 
materials  makes  it  especially  interesting  to  the  con- 
struction engineer  and  contractor. 

The  Gilboa  Dam  a  part  of  the  latest  link  in  the  New 
York  City  Catskill  water  supply,  is  located  at  the  town 
of  Gilboa,  N.  Y.,  about  four. miles  by  road  from  the 
Grand  Gorge  Station  of  the  Ulster  &  Delaware  R.R. 
The  conti-act  for  building  the  dam  was  awarded  to  the 
Hugh  Nawn  Contracting  Co.,  of  Boston,  in  1919.  As 
stated,  the  dam  will  con- 
tain approximately  450,- 
000  cu.yd.  of  concrete 
masonry  which  will  re- 
quire about  480,000  bbl. 
of  Portland  cement. 

Previous  to  awarding 


cost,  and  it  was  necessary  to  abandon  this  idea.  Still, 
hauling  by  road  was  a  worse  solution.  Thi3  logical  place 
for  the  mixing  plant  was  on  the  far  side  of  the  gorge, 
across  which  the  dam  would  be  built,  and  the  road 
crossed  this  gorge  at  exactly  the  location  of  the  dam.  If 
the  cement,  then,  were  to  be  brought  in  by  road,  it 
would  have  to  go  over  a  new  road  to  be  built  to  take  the 
place  of  the  old  road  which  made  the  distance  over  a 
mile  longer. 

Finally  it  was  considered  that  an  aerial  tramway 
might  be  built  across  the  gorge  and  over  the  worst  part 
of  the  ground  to  a  favorable  location  on  the  old  road 
for  a  warehouse,  to  which  the  cement  could  be  brought 
by  trucks.     This  was  done.     The  warehouse  was  located 


PLANT   LAYOUT    SHOWING    LOCATION    OF   AKRI.\L   TKA.MWAYS   .\T   GILBOA   DA.M 


the  contract,  the  engi- 
neers had  located  suit- 
able stone  for  the  con- 
crete aggregate  about 
4,000  ft.  in  a  straight 
line  from  the  proposed  location  of  the  mixing  plant,  but 
at  a  somewhat  higher  elevation.  Suitable  sand  was 
located  on  the  banks  of  Schoharie  Creek,  about  three 
miles  upstream  from  the  site  of  the  dam.  The  cement 
had  to  be  brought  in  from  the  railroad,  the  nearest  sta- 
tion of  which  was  about  four  miles  from  the  site  of  the 
dam.  The  road  was  a  poor  one,  having  some  very  heavy 
grades  and  being  difficult  to  keep  in  condition. 

To  iind  some  means  of  getting  these  480,000  bbl.  of 
cement  from  the  railroad  to  the  mixing  plant  was  the 
contractor's  first  problem.  An  aerial  tramway  connect- 
ing a  switch,  at  a  suitable  location  on  the  railroad, 
directly  with  the  mixing  plant  was  the  first  thought. 
This  tramway  would   have   been  somewhat  over  three 


about  3,300  ft.  from  the  mixing  plant.  From  it  an 
aerial  tramway  was  built  to  the  mixing  floor.  In  this 
way  the  worst  part  of  the  haul  was  eliminated,  the 
cement  was  delivered  at  exactly  the  point  where  it  was 
wanted,  and  a  warehouse  was  built  at  a  location  where 
it  did  not  interfere  with  the  other  operations  taking 
place  at  the  point  of  work.  The  capacity  of  this  tram- 
way was  fixed  at  20  tons  of  cement  per  hour,  although 
it  can  easily  be  pushed  to  a  greater  capacity  if  this 
becomes  necessary. 

The  next  problem  was  to  handle  the  crushed  stone 
from  the  quarry,  which  was  located  on  the  side  of  a 
mountain  about  4,000  ft.  distant  from  the  mixing  plant 
and  on  the  other  side  from  the  cement  tramway.  A 
narrow-gage  railway  would  have  meant  a  considerable 
amount  of  grading,  and  it  did  not  figure  out  nearly  so 
well  as  an  aerial  tramway,  so  this  method  of  transport 
was  again  chosen.  The  capacity  required  here  was  150 
tons  of  crushed  stone  per  hour.  The  stone,  after  being 
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MIXING  PLANT   AND  TOWER   FOR  GRAVITY   CHUTING 
In  the  left  foreground  is  seen  a  carrier  on  the  cement  tram- 
way approaching  the   terminal ;    in   the  center  a   carrier  of 
tne    siiiiti    Liamway.    and    in    the    background    the    termmal 
of  the  stone  tramway. 

crushed  and  screened,  is  deposited  on  a  storage  pile, 
under  which  is  a  tunnel  in  which  runs  a  belt  convej'or. 
This  belt  conveyor  delivers  the  stone  into  a  small  bin 
from  which  the  tramway  buckets  are  fed.  At  the  mixer 
end  it  was  found  convenient,  instead  of  making  the 
mixer  bins  the  terminus  of  the  tramway,  to  build  this 
terminal  next  to  an  auxiliary  crushing  plant  which 
handled  the  rock  taken  out  of  the  excavation.  The 
tramway  buckets,  therefore,  deliver  their  loads  to  the 
belt  conveyor  which  handles  the  material  from  the  aux- 
iliary crushing  plant  up  into  the  mixer  bins. 

These  two  problems  having  been  disposed  of  there 
remained  the  problem  of  transporting  the  sand  from 
the  bank  to  the  mixing  plant.  A  narrow-gage  railway 
proved  to  be  the  best  method  of  handling  the  sand  from 
the  sand  bank  to  a  washing  plant  which  was  located 
just  across  Schoharie  Creek  from  the  mixing  plant.  A 
short  aerial  tramway  from  this  washing  plant  to  tht 
bins  over  the  mixers  was  decided  upon.  The  capacity 
required  here  was  75  tens  per  hour. 

After  sand  washing  plant  had  been  in  operation  for 
several  months,  it  was  found  that  a  great  quantity  of 
small  boulders  and  gravel  accumulated,  which  were 
wasted  at  the  site  of  the  washer.  It  seemed  a  pity 
to  waste  this  material,  since  it  had  to  be  handled  for 
the  three  miles  from  the  sand  bank  to  the  washing 
plant  and  run  through  this  plant,  so  it  was  decided  to 
utilize  the  auxiliary  crushing  plant  and  to  carry  thiw 
gravel  and  boulders  by  means  of  a  fourth  aerial  tram- 
way from  the  washing  plant  to  the  auxiliary  crushing 
plant.  This  tramway,  being  suitably  located,  could 
also  be  used  as  an  auxiliary  tramway  for  handling  sand. 
This  is  accomplished  by  running  the  surplus  sand  from 
» the  washing  plant  onto  a  larjja  storage  p.le,  which  a'.so 
helps  in  de-watering,  and  then  handling  it  from  tho:-/ 


by  means  of  a  derrick  and  clamshell  into  a  small  bin 
which  feeds  the  aerial  tramway  buckets. 

Although  aerial  tramways  have  been  previously  used 
very  successfully  in  construction  work,  this  is  the  first 
place,  to  the  writer's  knowledge,  where  all  the  principal 
materials  going  into  the  work  are  being  so  handled. 
The  advantage  in  this  particular  case  has  been  very 
clearly  demonstrated.  These  tramways  have  been  in 
operation  since  October,  1921,  and  during  the  month  of 
May,  1922,  as  much  as  a  thousand  yards  of  concrete 
per  day  were  placed  on  some  days.  There  was  no  in- 
terruption of  work  at  any  time  due  to  failure  to  deliver 
the  material;  in  fact,  at  nearly  all  times,  the  tramways 
ran  ahead  of  the  mixer  and  had  to  be  run  intermittently 
in  order  not  to  overflow  the  mixer  bins. 

The  advantages  of  tramway  transportation  can  be 
briefly  stated  as  follows : 

1.  The  lines  can  be  built  over  very  rough  ground, 
usually  as  easily  as  over  level  country. 

2.  Operation  is  not  interfered  with  by  weather  con- 
ditions, since  all  of  the  essential  parts  are  up  in  the  air 
and  out  of  the  way. 

3.  The  cost  of  upkeep  is  quite  small,  since  all  of  the 
parts  subject  to  wear  can  be  taken  care  of  very  easily ; 
and  the  speed  being  slow,  there  is  no  danger  of  derail- 
ments. 

As  indicated  on  the  layout  plan  the  cement  and  stone 
tramways  are  of  the  continuous  type  and  operate  much 
like  a  belt  conveyor,  inasmuch  as  they  carry  compar- 
atively small  loads  at  frequent  intervals  and  travel  at 
a  slow  speed.  It  is  the  continual  flow  of  material 
that  allows  large  capacities  to  be  secured  with  a  com- 
paratively inexpensive  equipment.  The  sand  and  gravel 
tramways  are  of  the  two-bucket  type  and  consist  of 
only  two  carriers  running  back  and  forth  each  on  its 
own  rope.  Large  capacities  can  be  secured  here  because 
the  distance  to  be  covered  is  small.     In  other  words. 


LOADING   TRAMWAY    BUCKETS    WITH    CRUSHED   STONE 
Stone  is  cluiti'd   into  bu  ket   from   overhead   bin  :  a   1-cu.yd. 
bucket   is  loaded   in  about  four  seconds. 
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the  type  of  aerial  tramway  is  adapted  to  the  conditions 
to  be  met. 

The  cost  of  operation  is  quite  small.  The  load  being 
uniform  and  the  friction  moderate,  but  little  power  is 
required.  In  fact,  both  the  stone  tramway  and  the 
cement  tramway  operate  by  gravity  when  running  at 
full  capacity,  although  the  drop  is  slight  between  the 
loading  and  discharge  points. 

When  the  material  can  be  handled  through  chules 
from  a  bin,  as  in  the  case  of  the  crushed  stone  tramway, 
very  little  labor  is  required.  In  this  particular  case, 
three  men  can  handle  the  loading  terminal  very  nicely; 
and,  in  fact,  if  it  were  not  for  the  necessity  of  often 
starting  and  stopping  the  tramway  on  account  of  the 
bins  becoming  full,  two  men  could  probably  handle  this 
terminal.  At  the  discharge  end  two  men  also  handle 
the  buckets.  Under  certain  conditions  the  discharging 
end  of  these  tramways  can  be  made  automatic,  if  it  is 
found  more  economical  to  put  in  a  little  more  equipment 
and  save  on  labor.  For  smaller  capacities,  both  the 
loading  and  discharge  can  be  made  automatic.  The 
two-bucket  tramways  require  but  one  man  each  for  the 
entire  operation. 

If  the  reader  will  imagine  what  would  have  been  re- 
quired on  this  job  with  the  usual  methods  of  trans- 
portation, where  in  the  first  case  a  very  deep  gorge, 
with  a  span  of  some  500  ft.  had  to  be  crossed,  in  the 
second  case  hills  and  valleys  of  various  heights  and 
depths,  and  in  the  third  a  swift  stream,  which  would 
occasionally  rise  very  rapidly,  he  can  easily  see  the 
advantages  of  the  air-line  system. 

An  alternative  in  the  first  case  would  probably  have 
meant  a  long  detour  with  trucks,  and  then  the  cement 


LOADING  BAGS  OF  CEMENT   INTO  TRAMWAY  BUCKETS 

would  only  have  been  delivered  on  the  ground  at  the 
foot  of  the  mixinj'-  plant.  In  the  second  case,  that  of 
the  crushed  stone  tramway,  a  narrow-gage  railroad 
would  probably  have  been  the  next  best  solution,  and 
this  would  have  had  many  curves  in  order  to  keep  down 
the  grade,  and  again  the  stone  would  probably  have 
had  to  be  delivered  at  on  inconvenient  point.  In  the 
third  case,  that  of  the  sand  tramway,  it  would  have 
been  necessary  to  build  a  bridge  across  the  stream,  with 
a  belt  conveyor  and  then  a  bucket  elevator  at  the  mix- 
ing plant,  to  elevate  the  sand  into  the  mixing  bins. 

The  line  drawings  and  views  give  a  general  idea  of 
the  construction  of  these  aerial  tram.ways,  all  of  which 
were  designed  and  furnished  by  the  A.  Leschen  &  Sons, 
Rope  Co.,  of  St.  Louis,  Mo. 


Foundation  Tests  for  Nebraska 
State  Capitol 

Methods  and  Results  of  Loading  Small  and  Large 

Test  Areas  of  Sandstone  and  Loess  Clay — 

Breaking  Load  Disintegrates  Rock 

BEARING  tests  on  clay  and  rock  in  which  test  areas 
of  1  to  16  sq.ft.  were  loaded  and  the  disintegration 
pressure  for  sandstone  was  determined  have  been  made 


CompororHve  Areas  of  Tes+  Blocks 
MIS  4JKS.S 


0.J       0.4       0.6       0.8 
Depression  In  Inches 

FICiS.  1  AND  2.    LOADING  TESTS  ON  CLAY  AND  SANDSTONE 

on  the  site  of  the  new  State  Capitol  at  Lincoln,  Neb., 
with  the  result  that  all  foundations  will  be  on  rock  and 
that  a  limit  of  15  tons  per  square  foot  was  recom- 
mended. The  architect  is  using  a  12-ton  unit  load  in 
his    designs. 

This  building  is  to  be  a  hollow  square  with  437-ft. 
sides  and  having  the  interior  space  divided  by  a  cross- 
shaped  structure  at  the  center  of  which  will  be  a  tower 
80  ft.  square  and  405  ft.  high  above  the  ground.  The 
outer  portion  will  have  only  two  stories,  attic  and  base- 
ment, but  the  inner  portion  will  be  somewhat  higher. 
This  combination  of  low  structure,  interior  courts  and 


■  <-Oin  po/e 


FIG.    3.      LO.A.DING    APPARATUS    FOR    FOUND.VTION   TESTS 

long  exterior  walls  is  designed  to  provide  abundant 
light  for  every  room  without  the  aid  of  skylights  and 
light   shafts. 

Soil  Conditions — Under  a  black  top  soil  li  to  51  ft. 
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thick  is  a  15-ft.  ted  of  loess  clay,  and  then  approxi- 
mately 6^  ft.  of  gravel  (glacial  drift  with  boulders) 
over  the  Dakota  sandstone.  The  clay  will  stand  in 
excavations  without  need  of  sheeting.  The  bed  rock  is 
a  light  buff  sandstone,  but  at  some  points  there  is  an 
upper   7:l-ft.   bed  of  light   brown    sandstone   which    is 


FIG.  4. 


RESULT  OF  LOADING  TEST  ON  FOUE  SQUARE 
FEET  OF  ROCK 


separated  from  the  bed  rock  by  a  seam  of  soft  blue 
shale.  The  Dakota  sandstone  bed  rock  is  too  hard  for 
excavation  by  picks  or  grab  buckets  without  the  use 
of  explosives,  but  pier  excavations  or  shafts  can  be 
enlarged  or  belled  at  the  base  by  picks  in  order  to 
provide  the  necessary  bearing  area.  It  is  an  almost 
pure  silica  sand  weakly  cemented  with  iron  oxide.  The 
stone  is  easily  scraped  or  bored  and  after  being  removed 
from  its  bed  many  of  the  particles  can  be  crushed 
readily  in  the  hand. 

Fig.  1  shows  the  loads  and  deflections  in  the  tests 
in  clay  and  rock,  and  Fig.  2  gives  the  comparative  test 
areas  and  loads  in  the  rock  tests. 

Tests  on  Clay — In  preliminary  tests  on  the  loess  clay 
8  ft.  below  the  surface  2  x  2-in.  and  3  x  3-in.  blocks 
were  forced  down  continuously  while  the  load  was  in- 
creased to  421  and  369  lb.  per  square  inch  respectively. 
Later  an  area  of  16  sq.ft.  at  a  depth  of  17  ft.  was  loaded 
by  the  plunger  shown  in  Fig.  7.  The  result  is  plotted 
in  the  left-hand  curve  of  Fig.  1.  Settlement  was  appre- 
ciable at  3.24  tons  per  square  foot;  the  maximum  load 
reached  was  7.9  tons  per  square  foot,  with  1.30  in. 
settlement. 

Tests  on  Soft  Rock — For  a  test  of  the  upper  stratum 
of  rock    (light  brown  sandstone)    a  71-in.  loading  post 


(52.6  sq.in.)  was  placed  on  a  cleaned  surface  at  17  ft. 
depth.  A  small  but  gradual  penetration  continued  up  to 
a  load  of  112  lb.  per  square  inch,  and  was  followed  by  a 
more  rapid  penetration,  reaching  1.3  in.  at  218  lb.  In 
a  second  test,  a  4  x  4-in.  block  under  the  post  settled 
gradually  with  increasing  load,  until  at  a  unit  pressure 
of  486  lb.  it  was  flush  with  the  surface  of  the  rock. 

Tests  on  Bed  Rock — In  a  test  on  bed  rock  at  39.6  ft. 
below  the  surface,  with  a  2  x  2-in.  loading  block,  the 
sandstone  gave  way  suddenly  at  a  unit  pressure  of 
1,160  lb.,  apparently  flowing  from  under  the  block  and 
carrying  the  edges  of  the  block  with  it.  A  block  3  x 
3  in.  in  another  position  was  loaded  to  1.275  lb.  per 
square  inch  without  failure  and  with  a  settlement  of 
only  0.005  in.,  but  this  5'-ton  load  was  the  maximum 
that  could  be  applied  safely.  With  a  2  x  2-in.  block  in 
a  water-filled  hole  the  rock  in  one  test  failed  at  1,973 
lb.  unit  pressure,  while  in  another  test  the  block  split 
at  1,965  lb.  A  steel  block  li  in.  in  diameter  gave  sudden 
failure  of  the  rock  at  1,210  lb.,  the  rock  penetrating 
about  an  inch. 

Two  tests  on  large  bearing  areas  were  made.  In  one 
a  casting  bearing  on  the  rock  with  a  face  of  1.05  sq.ft. 
(Fig.  3)  carried  the  4  x  4-ft.  loading  column  already 
mentioned;  the  results  indicated  that  the  sandstone 
was  elastic  up  to  a  load  of  approximately  50  tons  per 
square  foot.  Failure  occurred  suddenly  at  63  tons, 
with  all  the  testing  apparatus  dropping  6.3  in.  due  to 
the  bearing  surface  penetrating  the  sandstone.  Up  to 
this  loading  the  total  settlement  had  been  0.11  in.  In 
the  second  test  the  loading  casting  was  placed  upon  a 
cast-iron  block  having  a  bearing  area  of  4  sq.ft.  (Fig. 
4).  Two  microscopes,  placed  as  in  Fig.  5,  were  used  in 
this  test  to  supplement  the  level  readings  on  a  vertical 
steel  rod.  The  microscopes  were  removed  when  the 
load  reached  52  tons  per  square  foot,  in  view  of  the 
63-ton  limit  of  the  previous  test,  but  failure  did  not 
occur  until  the  load  reached  94.4  tons,  when  the  rock 
failed  suddenly.  The  loading  began  on  Dec.  14  and 
failure  occurred  on  Dec.  23.  The  maximum  depression 
under  load  was  about  0.30  in.  until  the  failure,  when  the 
block  penetrated  the  rock  to  a  depth  of  over  13  in.  below 
the  depression,  as  shown  in  Fig.  4.  These  two  tests  are 
plotted  in  Fig.  1. 

Conclusions  as  to  Bearing  Strength — After  the  first 
series  of  tests,  in  May,  1921,  it  was  concluded  that  the 
loess  clay  has  as  great  a  bearing  strength  as  the  upper 
stratum  of  sandstone  and  that  the  safe  load  was  3  tons 
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FIG.  5.  MICROSCOPE  SET  FOR  OBSERVINC;  DEFLECTIONS 
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per  square  foot  for  depths  not  exceeding  25  ft.  For 
the  sandstone  bed  rock  at  depths  of  30  to  40  ft.  the 
safe  load  was  estimated  at  15  tons.  From  the  results 
of  the  second  set  of  tests,  in  December,  the  safe  load 
of  the  clay  was  estimated  at  2  tons  per  square  foot  and 
that  of  the  bed  rock  at  15  tons.    The  architect  is  using 


. rcfh's 
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timbers 


uj-nii'mzii. 


FIG. 


METHOD  OF  LOADING   16   SQ.FT.   OF  CLAY 


a  12-ton  unit  foundation  load  in  the  design  of  the 
structure. 

These  tests  also  indicated  clearly  that  the  entire 
building  should  be  founded  on  the  sandstone,  since  no 
arrangement  of  foundation  could  be  designed  to  carry 
the  building  loads  on  both  clay  and  rock  without  result- 
ing in  unequal  settlement.  Further,  the  foundation 
engineer's  estimate  of  a  combined  foundation  on  both 
the  clay  and  sandstone  exceeded  his  estimate  for  an 
all-rock  foundation  at  25  to  45  ft.  depth. 

Testing  Apparatus — In  the  May  tests  a  12-ft.  post  71 
in.  square  had  a  loading  platform  near  the  bottom,  as 
shown  in  Fig.  7,  and  was  held  plumb  by  having  its 
upper  end  fitted  to  a  square  collar  on  a  lever  of  adjust- 
able length  wedged  across  the  pit.  Two  plumb-bobs 
were  hung  on  the  post  and  a  vertical  scale  was  attached 
to  a  nail  in  it.  For  observations,  a  thread  was  stretched 
between  nails  at  the  sides  of  the  pit,  being  kept  tight 
by  having  one  end  tied  to  a  rubber  band  fastened  to 
the  nail.    In  testing,  the  post  rested  on  a  bearing  block. 

Placing  the  load  of  90-  to  180-lb.  tractor  rollers  by 
hand  gave  the  platform  a  tendency  to  rotate  and  this 
tendency  being  transmitted  to  the  testing  block  caused 
a  grinding  action  which  probably  was   responsible   in 

part    for    the    deflection. 
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Slight  impact  in  placing 
the  weights  was  also 
unavoidable,  but  these 
factors  of  twisting  and 
impact  were  not  large. 
For  testing,  the  platform 
was  loaded  as  evenly  as 
possible.  Ditches  were 
provided  for  excluding 
storm  water,  and  at  night 
the  pit  was  covered  with 
a  large  tarpaulin. 

For  loading  a  test  area 
of  16  sq.ft.  in  the  Decem- 
ber tests  on  the  clay,  the 
arrangement  shown  in 
Fig.  6  was  used.  Upon 
Ihe  upper  layer  of  rails  was  seated  an  11-ft.  column 
4  ft.  square  built  up  of  3  x  12-in.  fir  timbers, 
spiked,  bolted  and  clamped  together.  For  the  later 
rock  tests  the  column  was  stiffened  by  a  covering 
of  diagonal  planks  spiked  to  each  side  and  then  bound 
by  heavy  clamps  and  bolts.     This  column  was  held  in 


Adjustable  Brace    Platform  and  ft)st 

FIG.  7.   APPARATUS  FOR 

TEST.S   OX   SM.\LL   AREAS 


riG.  i>.     TEST  COLU.MN  LN,  .SII.Vi'T   ItliADV  Foli  LOADl.NG 

position  by  guide  collars  at  top  and  bottom,  the  collars 
being  braced  to  the  side  of  the  shaft,  as  shown  in 
Fig.  8. 

A  12  x  12-in.  gin  pole  in  a  hole  12  in.  deep  in  the 
center  of  the  top  of  the  column  was  guyed  by  cables  to 
four  posts  (see  Fig.  3).  This  pole  held  the  column 
vertical  and  served  as  a  guide  in  placing  the  rails.  In 
a  3-in.  hole  near  the  center  of  the  column  was  placed  a 
1-in.  pipe  containing  a  >^-m.  steel  rod  which  rested  on 
the  steel  bearing  plate.  A  scale  was  clamped  to  the 
upper  end  of  the  rod  for  readings  with  a  precise  level. 

For  the  rock  tests,  the  timber  column  rested  on  a 
base  casting  with  a  top  surface  4  x  4  ft.  and  a  stem 


FIG.   9.     LOAD  OF   K.VILS   WIDE.NS  TOWARD  TOP 
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having  a  bearing  area  of  1  sq.ft.,  as  shown  in  Figs.  3 
and  4.  In  the  first  test  this  stem  was  set  directly  upon 
the  rock,  but  in  the  second  test  it  rested  upon  a  cast- 
iron  block  which  increased  the  bearing  area  to  4  sq.ft. 
For  the  load,  layers  of  56-lb.  rails  were  placed  upon 
the  head  of  the  4  x  4-ft.  column,  the  length  increasing 
gradually  from  4  ft.  1  in.  at  the  bottom  to  30  ft.  at 
the  top.  Thus  with  a  total  load  of  500  tons  each  rail 
would  have  been  stressed  to  the  allowable  limit  of 
10,000  lb.  per  square  inch.  Fig.  8  shows  the  column 
in  place  in  the  shaft  ready  for  the  loading.  Fig.  9 
shows  the  load  in  place,  with  the  arrangement  of  in- 
creasing length  of  rails  as  described  above. 

These  tests  were  planned  and  carried  out  under  the 
direction  of  Prof.  Clark  E.  Mickey,  consulting  and 
testing  engineer  for  the  Nebraska  State  Capitol  Com- 
mission. The  May  tests  were  made  by  W.  B.  Alexander, 
R.  E.  Glover  and  Wm.  H.  Pahl,  of  the  State  Department 
of  Public  Works.  The  November-December  tests  were 
made  by  the  Jarrett-Chambers  Co.,  Lincoln,  consulting 
foundation  engineers,  assisted  by  Robert  E.  Glover, 
assistant  testing  engineer  of  the  State  Department  of 
Public  Works.  Bertram  G.  Goodhue,  New  York,  is 
architect  for  the  Capitol. 


Salaries  of  State  Sanitary  Engineers 

By  James  A.  Tobey 

Washington,   D.   C. 

EVERY  state  in  the  Union  except  Arizona,  Delaware, 
Idaho,  Nevada,  North  Dakota,  Oregon,  Utah,  and 
Wyoming  now  has  a  state  sanitary  engineer.  The  Dis- 
trict of  Columbia  also  has  such  an  engineer,  though 
he  is  not  under  the  Health  Department,  and  there  are 
engineering  divisions  in  the  Porto  Rico  and  Hawaii 
Boards  of  Health.  Next  to  the  40  bureaus  of  engi- 
neering in  the  state  health  departments  come  laboratory 
bureaus,  of  which  there  are  36;  bureaus  of  venereal 
diseases,  35 ;  child  hygiene,  32 ;  communicable  diseases, 
24;  and  other  bureaus  or  divisions  in  lesser  numbers. 

The   average   yearly   salary   paid   to   37   directors   of 
engineering  during  1921  was  $3,220;  for  24  heads  of 


TABLE  I— SALARIES  OF  DIVISION  CHIEFS,  STATE  DEPARTMENTS 
OF  HEALTH 


Child  Hygiene I  7 

Communicable  Diseases..  0  II 

Engineering  ^  9 

Food  and  Drugs      , .  I  I 

Laboratorv   I  10 

\'ital  Statistirs   ...  II 

Venereal  Diseases  2  4 
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34 
18 
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$3,385 
3.44b 
3.220 
2.9riO 
3.356 
2,412 
3.058 


communicable  diseases  bureaus,  $3,446 ;  for  31  directors 
of  child  hygiene,  $3,385;  for  34  chiefs  of  laboratories, 
$3,356.  Table  I  summarizes  the  salaries  in  the  various 
divisions.  ( From  the  Report  of  the  Committee  on  Salary 
Standards  of  the  American  Public  Health  Association, 
of  which  the  author  is  secretary,  dated  August,  1922.) 
The  highest  salaries  paid  to  bureau  or  division  heads 
in  any  of  the  state  health  departments  are  one  of 
$7,000  in  Pennsylvania,  which  goes  to  the  director  of 
the  division  of  engineering,  and  one  of  $7,000  in  New 
York,  paid  to  the  director  of  laboratories.  There  are 
seven  $5,000  salaries,  of  which  two,  in  Ohio  and  Massa- 


chusetts, are  received  by  engineers.  The  lowest  salary 
paid  to  state  sanitary  engineers  is  $1,800,  of  which, 
however,  there  are  only  two,  in  Maine  and  New  Hamp- 
shire. Nineteen  engineers'  salaries  are  below  the  aver- 
age of  $3,220,  while  18  are  above.  A  list  of  salaries 
of  directors  of  engineering  is  given  in  Table  II. 

No  salary  less  than  $3,000  a  year  should  be  paid  to 
any  chief  of  a  division  of  a  state  health  department, 
according  to  the  committee  report  mentioned  above. 
Bearing  in  mind  the  factors  of  training,  experience, 
length  of  service,  personality  and  other  qualifications 
of  an  individual,  the  committee  believes  that  in  most 
instances  more  than  this  sum  should  be  paid.  It  will 
be  observed  that  at  present  14  state  sanitary  engineers 
receive  less  than  $3,000  per  annum. 

The  salaries  of  sanitarians  have,  as  a  rule,  increased 
somewhat  during  the  past  few  years.  This  does  not 
hold  true  of  state  sanitary  engineers,  however.  In 
1920   there   were   25   such    engineers.      Their   average 


TABLE  II— SALARIES,  CHIEFS  OF  ENOINEER 

DEPARTMENTS  OF  HEAI 

State                   Salary  State                    Salary 

Alabama.  $4,000         Maine    1.800 

Arizona.  Maryland                3.250 

Arkansas...             3,000  Massachusetts        5.000 

California'                4,000  Michigan      ..           4,000 

Colorado 2,400  Minnesota.             4,500 

Connecticut 2.500  Mississippi     ,.        2,750 

Delaware Missouri                    2,400 

Florida 3,000  Montana     ...         3,000 

Georgia Nebraska   ....        2,000 

Idaho ,  Nevada 

Illinois 4,000  New  Hampshire      1.800 

Indiana 2,500  New  Jersey.            3.300 

Iowa 2,500  New  Mexico.           3,300 

Kansas    3,000  New  York..              3,500 

Kentucky 2,400  North  Carolina. .    4.000 

Louisiana North  Dakota.   , 


INC,  DIVISIONS  .'TATE, 
,TH 


State 

Ohio 

Oklahoma. , 
<  iregon  ,    . 
Pennsylvania 
Rhode  Island,. 
South  Carolina. 
South  Dakota. 
Tennessee 

Texas    

Utah 

\'erniont 
\'irginia.  ,  . 
Washington. .    . 
West  Virginia . . 
Wisconsin. 
Wyoming 


.Salary 
5,000 
2,100 

7,000 
4.000 
2.400 
2,400 
3,600 
2;700 


3,500 
4,200 
3.000 
4.000 


Average $3,220 


annual  salary  was  $3,293,  as  compared  to  $3,220  now. 
On  the  other  hand,  the  average  compensation  of  state 
health  officers  increased  from  $4,040  in  1920  to  $4,453 
in  1922.  There  is  no  reason  why  the  compensation  of 
these  engineers  should  not  keep  pace  with  that  of  other 
sanitarians.  To  be  sure,  a  sanitary  engineer  requires 
two  years  less  college  training  than  does  a  medical 
man,  but  the  character  of  his  work  is  no  whit  less  im- 
portant than  that  done  by  any  medical  chief  of  a 
division.  In  fact,  in  many  states,  it  is  no  exaggeration 
to  say  that  most  of  the  actual  constructive  public  health 
work  is  done  under  the  direction  of  the  state  sanitary 
engineer.  More  non-medical  men  with  this  type  of 
training  are  needed  in  public  health  work  and  their 
remuneration  should  be  made  more  attractive. 


A  Bridge-Testing  Locomotive 

Testing  bridges  by  loading  with  a  gasoline  locomo- 
tive of  special  design  is  a  novel  method  introduced  on 
the  government  railways  of  Switzerland.  According  to 
the  Railivay  Gazette.  London,  the  engine  is  of  the  2-2-2 
type,  with  a  middle  pair  of  74-in.  driving  wheels  and 
leading  and  trailing  wheels  37  in.  in  diameter.  Provision 
is  made  for  transferring  the  load  from  these  latter 
wheels  to  the  drivers  in  order  to  give  a  concentrated 
load  at  any  desired  point.  When  thus  adjusted  the 
engine  can  be  moved  in  either  direction.  The  weight 
is  about  36  tons,  which  in  normal  operation  is  dis- 
tributed equally.  To  permit  of  testing  light  structures 
about  7  tons  of  the  weight  consists  of  movable  blocks, 
so  that  the  total  weight  can  be  reduced  to  29  tons.  A 
10-hp.  engine  drives  the  locomotive,  which  can  ascend 
grades  of  21  per  cent,  but  for  transportation  the  loco- 
motive can  be  hauled  by  a  regular  train. 
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Flow  in  Tennessee  Checked  Against  Hydraulic  Formulas 

studies  of  These  and  Irrawaddy  River  Curves  Indicate  That  Ganguillet  and  Kutter's  Formula  Does  Not 

Allow  Fully  for  Effect  on  C  of  Slope  and  Hydraulic  Radius 

By  Benjamin  E.  Jones 

Hydraulic   Engineer,   U.    S.    Ideological   Survey.   Washington,    D.   C. 


THE  formulas  proposed  by  Bazin  and  by  Ganguillet 
and  Kuttei-  for  the  flow  of  water  in  open  channels 
were  based  upon  at  least  tw'o  assumptions  that  are  open 
to  question.  Bazin,  in  proposing  a  formula  for  the 
coefficient  C  in  Chezy's  formula  V=:C\/RS,  assumed 
that  C  does  not  vary  with  the  slope,  and  Ganguillet  and 
Kutter  in  proposing  their  formula  for  C  assumed  that 
an  increase  in  slope  would  increase  C  when  the  hydrau- 
lic radius  was  less  than  1  m  and  would  decrease  C 
when  the  hydraulic  radius  was  greater  than  1  m.  The 
measurements  described  in  this  article  seem  to  show 
that,  at  least  under  certain  conditions,  both  these  as- 
sumptions are  wrong. 

In  Chezy's  formula  for  the  flow  of  water  in  open 
channels  all  the  variations  due  to  changes  of  slope 
and  hydraulic  radius,  as  well  as  changes  due  to  the 
differences  in  the  roughness  of  the  channel,  are  in- 
cluded in  the  coefficient  C  Ganguillet  and  Kutter's 
formular  for  C  is 

1.811         .,  „         0  00281 
S 


41  6  + 


1  +    )   41,6  + 


0.00281 
expresses   the  effect  of  roughness   of  the 
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in  which 
channel. 

They  make  an  allowance  for  the  effect  of  change  in 
slope  and  in  hydraulic  radius,  so  that  the  only  unknown 
factor  will  be  the  roughness  of  the  channel.     In  using 
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FIG.    1.      TENNESSEE    KIVEK    SECTION    AT    CHATTANOOGA 


their  foi-mula  it  is  customary  to  assume  a  value  for 
71  for  a  stretch  of  river  channel  and  to  use  the  same 
value  regardless  of  change  in  slope  or  in  hydraulic 
radius.  Also  in  fixing  the  value  of  n  the  character 
of  the  channel  alone  is  considered,  the  slope  usually 
being  disregarded  so  far  as  its  effect  on  ?!  is  concerned. 
This  procedure  is  correct  only  in  so  far  as  Ganguillet 
and  Kutter  succeeded  in  eliminating  the  effect  of  all 
factors  except  the  roughness  of  the  channel. 

The  measurements  described  below,  which  were  made 
on  a  large  river,  show  the  effect  of  changes  of  slope  and 


hydraulic  radius  under  certain  conditions  on  the  factor 
71,  which  is  supposed  to  represent  only  the  degree  of 
roughness  of  the  channel.  The  information  obtained 
has    a    bearing   on    the    use    of    velocity    formulas    in 
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A' 

1 

Mar. 

9. 

1917 

44  20 

63,700 

28  9 

622 

276.000 

4  33 

102 

029 

2 

Mar. 

9. 

1917 

42  80 

60,800 

27  9 

649 

262.000 

4  31 

101 

029 

3 

Mar. 

10. 

1917 

35.93 

48,600 

26  0 

722 

195,000 

4  01 

92 

.032 

4 

Jan. 

II, 

1916 

25.75 

33,300 

24  5 

828 

129,000 

3  87 

86 

.0335 

5 

Mar. 

31, 

1917 

23.38 

30,100 

22  6 

842 

113,000 

3.75 

86 
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Feb. 

5, 
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22.14 

28,500 

21.7 

793 
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3.48 

84 
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20  8 
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85 
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6. 
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24,500 
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3.34 

84 

.033 
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7. 
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16.55 

22,000 

17.9 

763 
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80 

.035 

10 

June 

4, 
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18,600 

15,5 
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2.85 

77 

.035 
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1915 

13.32 
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1.46 

53 
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3, 
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11    0 

■788 
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1.54 

52 
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8  00 
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40 
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52 
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35 
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40 
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» 

Flashboards  on 

dam. 

computing  the  flow  of  w^ater  in  large  open  channels, 
and  if  other  experiments  covering  all  the  various  con- 
ditions of  their  use  can  be  made  their  results  may  show 
how  to  eliminate  most  of  the  sources  of  error  in  the 
application  of  the  formulas. 

The  accompanying  tables  and  diagrams  give  the 
results  of  38  slope  and  discharge  measurements.  Curves 
have  been  drawn  to  show  the  variation  of  C  and  n  due 
to  differences  in  slope  and  in  hydraulic  radius.  The 
measurements  made  at  the  same  stage  but  with  differ- 
ent slopes  produced  by  the  use  of  flashboards  are  of 
particular  interest. 

The  discharge  measurements  shown  in  Table  I  were 
made  several  years  ago  by  Warren  E.  Hall,  district 
engineer.  United  States  Geological  survey,  in  a  study 
of  the  discharge  of  rivers  of  variable  slope.  They 
were  made  with  a  small  Price  cuiTent  meter  from  a 
bridge  on  the  Tennessee  River  at  Chattanooga,  Tenn. 
The  area  and  velocity  for  all  the  measurements  are 
referred  to  the  section  at  this  place  which  is  shown  in 
Fig.  1.  The  slope  was  obtained  from  two  gages,  one 
at  the  measuring  section  and  the  other  at  a  bridge 
seven  miles  upstream.  The  normal  or  usual  fall  in 
this  distance  is  about  3  ft.  Backwater  from  Hales  Bar 
dam,   33  miles  below  the   lower  gage,   extended   above 
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both  gages,  and  flashboards  placed  on  the  dam  at  low 
water  decreased  the  slope  for  some  of  the  measure- 
ments.    (See  Fig.  2). 

Table  I  shows  the  results  of  the  discharge  measure- 
ments on  the  Tennessee  River,  the  slope  at  the  time 
each  measurement  was  made,  and  the  value  of  C  in 
Chezy's  formula  and  of  n  in  Ganguillet  and  Kutter's 
formula.  Fig.  3  shows  the  value  of  C  plotted  against 
the  hydraulic  radius  and  the  variation  from  the  value 


FIG.    2.      G.A.GIXG   ST.A.T10.V   .SITES    AT   CH.\TT.A.NOOG.\ 
The  distance  between  the  two  gagring  stations  is  about  7"  miles. 
Tlie    reservoir    forni^-il    by    tlie    Hales    Bar    Dam    extends    to    a 
point  at  or  near  the  longer  island  above  Gage  No.  2,  a  distance 
of   42  miles. 

of  C  as  computed  by  Ganguillet  and  Kutter's  formula 
for  n  =  0.035.  The  value  fixed  for  n  =  0.035  was 
selected  as  best  fitting  the  results  of  all  the  measure- 
ments. For  comparison,  the  results  of  measurements 
made  on  Irrawaddy  River,  at  Saiktha,  Burmah,  are 
given  in  Table  2  and  Fig.  4.  The  results  of  these 
measurements  are  taken  from  Hering  and  Traut- 
wine's  translation  of  Ganguillet  and  Kutter's  work. 

The  extent  to  which  the  values  of  n  and  C  obtained 
in  these  e.xperiments  could  be  applied  to  other  similar 
channels  depends,  of  course,  on  the  relation  that  the 
cross  section  at  the  bridge  on  Tennessee  Rivor  bears 
to  the  average  cross  section  of  the  whole  stretch  of 
channel  involved  in  the  measurements.  The  area  of 
the  piers  of  the  bridge  is  a  very  small  percentage  of 
the  area  of  the  stream,  (Fig.  1.)  and  on  the  whole 
the  area  at  the  bridge  doubtless  represents  fairly  well 
the  cross  section  of  the  seven  miles  of  channel.  The 
addition  of  the  area  of  the  piers,  which  increases  the 
cross  section  of  the  stream,  gives  somewhat  lower 
values  for  C,  but  the  slope  and  shape  of  the  curve  are 
the  same.  The  curve  shown  in  Fig.  3,  therefore,  shows 
the  variation  in  the  value  of  C  under  the  conditions  of 
slope  and  stage  indicated  and  also  the  departure  from 
C  as  computed  by  Kutter's  formula. 

As  the  minimum  hydraulic  radius  for  any  of  these 
measurements  is  9  ft.,  the  slope  and  hydraulic  radius 
have  proportionately  greater  effect  on  the  value  of  C 
and  n  than  they  would  have  at  lower  stages,  when  the 
effect  of  the  condition  of  the  channel  itself  would  be 
greater.  Figs.  3  and  4  shows  that  for  low  velocities  C  is 
likely  to  vary  greatly,  even  in  the  same  channel,  but  the 
slope  formulas  are  used  principally  in  designing  canals 
and  estimating  flood  discharge.  For  the  design  of 
canals,  in  most  of  which  the  velocity  is  low,  ample  data 
on  the  value  of  n  and  C  are  available.  During  floods 
the  velocity  is  usually  so  high  that  the  large  error 
possible  at  low  velocities  need  not  be  considered  except 
so  far  as  the  cause  of  the  variations  at  low  rates  of 
discharge  may  have  the  same  effect   at  higher  rates. 


For  stages  on  the  Tennessee  River  when  the  hydrau- 
lic radius  is  greater  than  14  ft.  the  results  of  the 
measurements  follow  more  nearly  the  results  as  com- 
puted by  Ganguillet  and  Kutter's  foi  mula,  but  even 
here  the  increased  slope  and  hydraulic  radius  and  re- 
sulting increased  velocity  affect  the  value  of  C  and  n. 

As  already  stated,  Ganguillet  and  Kutter  assumed 
that  for  a  hydraulic  radius  greater  than  1  m.  C  would 
decrease  as  the  slope  increased,  but  on  the  Tennessee 
River  C  increased  with  an  increase  in  slope  when  the 
velocity  was  low,  although  the  hydraulic  radius  was 
between  9  and  14  ft.  The  value  of  C  indicated  by 
measurements  23,  24.  25,  and  30,  which  were  made  with 
flashboards  on  the  dam,  and  by  measurements  31  and 
36,  all  of  which  show  a  small  slope,  was  considerably 
lower  than  that  indicated  bv  other  measurements  made 
practically  at  the  same  stage  but  with  a  greater  slope 
owing  to  the  absence  of  flashboards.  Bazin  assumed 
that  C  does  not  vary  with  the  slope  and  based  his 
formula  on  that  assumption,  but  there  seems  to  be  no 
other  cause  for  the  changes  in  C  shown  by  the  measure- 
ments on  the  Tennessee  River.  Measurement  33, 
with  a  hydraulic  radius  of  10.9  ft.  and  a  slope  of 
0.0000506,  shows  a  value  of  40  for  C,  whereas  measure- 
ment 34,  wiith  a  hydraulic  radius  of  10.5  ft.  and  a  slope 
of  0.0000839,  shows  a  value  of  52  for  C.  As  the  ve- 
locity increases  an  increase  in  slope  has  less  effect 
on  C,  as  shown  by  measurements  12,  13,  14,  and 
15.  Measurements  13  and  15,  with  lower  slopes,  show 
only  slightly  lower  values  for  C  than  measurements 
12  and  14.  At  the  higher  velocity  of  4  ft.  a  second 
represented  by  measurements  1,  2,  and  3,  which  were 
made  at  flood  stage,  increase  in  slope  seems  to  decrease 
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the  value  of  C,  but  this  effect  is  not  shown  so  con- 
clusively as  the  opposite  effect  is  shown  for  the  lower 
velocities. 

Measurements  of  the  Irrawaddy  River,  however,  in- 
dicate the  same  effect.  For  a  hydraulic  radius  between 
16  and  21  ft.  on  Irrawaddy  River  the  value  of  C  in- 
creases rapidly  with  that  of  S  and  R.  For  a  hydraulic 
radius  above  21  ft.,  S  and  R  continue  to  increase,  but 
C  decreases  slightly  and  then  remains  fairly  constant. 
Evidently  the  tendency  of  C  to  increase  with  R  for 
values  of  R  above  21  is  counterbalanced  by  its  tendency 
to  decrease  with  an  increase  in  velocity  due  to  the 
increase  in  R  and  S.  Measurement  7.  on  the  Irrawaddy 
River,  which  was  taken  about  at  the  point  where  C 
stops   increasing,   was  made  at   a   velocity  of  2.86   ft. 
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Measurements  13,  14,  and  15  on  the  Tennessee  River 
were  made  at  velocities  of  2.0  to  2.4  ft.  a  second. 
Hence  for  these  two  rivers  it  seems  that  for  velocities 
up  to  2.8  or  3  ft.  a  second  an  increase  in  S  is  accom- 
panied by  an  increase  in  C.  For  higher  velocities  C 
tends  to  decrease  as  S  increases. 

Although  general  conclusions  can  not  be  drawn  from 
only  two  sets  of  measurements  it  seems  fairly  certain 
that  the  slope  and  hydraulic  radius,  through  their  influ- 


60         70        eo 

Volues  of  C 

FIGS.   3  AND  4.     VARIATIONS  IN  C.  TENNESSEE  AT  CHAT- 
TANOOGA AND   IKRAWAUDY  AT  SAIKTHA.   BCR.MAH 

Curves  show  that  71  and  C  change  greatly  with  hydraulic 
radius.  The  difCirence  in  the  shape  of  the  upper  ends  of  the 
two  curves  is  probably  tine  to  the  faet  thai  tiie  slope  of  the 
Irrawaddy  increases  witli  the  stage,  while  the  slope  of  the 
Tennessee  decreases  slightly  at  the  higlier  stages. 

ence  on  velocity,  do  affect  the  value  of  C,  and  that  this 
effect  is  not  fully  taken  into  account  by  Ganguillet  and 
Kutter's  formula. 

On  the  Tennessee  River  C  increased  with  an  increase 


in  slope  for  velocities  below  2.5  ft.  per  second.  For 
higher  velocities  C  increased  with  the  hydraulic  radius, 
although  the  slope  remained  constant,  or  even  de- 
creased. On  the  Irrawaddy  River  C  remained  fairly 
constant,  although  both  slope  and  hydraulic  radius  in- 
creased. A  more  rapid  increase  in  slope  than  that  on 
Irrawaddy  River  would  probably  cause  a  decrease  in  C. 

These  experiments  afford  no  data  to  indicate  the 
effect  of  changes  of  slope  and  hydraulic  radius  at  low 
stages,  when  the  hydraulic  radius  is  small  and  when 
the  effect  of  slope  is  generally  slight  compared  to  the 
effect  of  roughness  of  channel.  The  slope  should  be  con- 
sidered, however,  in  selecting  the  value  of  n  when  the 
hydraulic  radius  exceeds  6  ft.  especially  in  using  a 
value  of  n  determined  at  a  low  stage  of  the  stream  to 
compute  the  discharge  at  flood  stage. 

At  present  there  are  very  few  measurements  of  slope 
and  discharge  covering  a  wide  range  of  stage  for  a 
single  stretch  of  channel  which  can  be  used  in  studying 
the  effect  of  changes  in  stage  and  slope  on  C  or  «  and 
until  the  results  of  a  number  of  such  series  of  measure- 
ments are  obtained  computations  of  flood  discharge 
based  on  Ganguillet  and  Kutter's  or  any  other  formula 
for  C  are  subject  to  any  error  which  may  result  from 
disregarding  the  effect  of  slope  and  hydraulic  radius  on 
C  and  n.  The  error  thus  caused,  though  probably 
small  in  some  computations,  may  be  large  in  others, 
and  all  computations  should  be  considered  doubtful  until 
more  information  is  available. 

The  measurements  desired  could  easily  be  made  in 
connection  with  work  at  gaging  stations,  for  convenient 
stretches  of  river  could  be  selected  and  gages  installed 
for  use  in  determining  the  slope.  After  that  it  would 
only  be  necessary  to  read  these  gages  at  the  time  cui'- 
rent-meter  measurements  were  made  in  order  to  obtain 
the  slope.  It  is  hoped  that  more  measurements  of  this 
kind  will  be  made  and  published,  for  although  Ganguil- 
let and  Kutter's  formula  is  very  good,  engineers  agree 
that,  for  flood  estimates  at  least,  it  must  be  used  in 
connection  with  slope  and  discharge  measurements  that 
will  indicate  its  limitations  and  the  modifications  that 
may  be  necessary  to  make  it  fit  any  individual  problem. 


Small  Contractors  Clear  Reservoir  at  Lowest  Cost 

The  last  of  the  clearing  in  the  1,800-acre  area  that 
will  be  submerged  by  the  Hetch  Iletchy  dam  in  Califor- 
nia has  recently  been  completed  and  the  22,000  cords 
of  wood  cut  from  this  area  is  being  used  for  power 
purposes  in  the  construction  of  the  dam.  In  letting 
contract  for  the  clearing  work  the  bids  of  large  firms 
who  figured  on  the  entire  job  were  three  to  four  times 
as  much  as  the  bids  of  individuals  who  contracted  for 
clearing  small  areas  and  who  gave  their  personal  atten- 
tion to  the  work.  Contracts  of  the  latter  class  covering 
3-  to  30-acre  tracts  were  awarded  at  prices  rangin-? 
from  $25  to  $75  per  acre.  In  addition  to  the  contract 
price  an  allowance  per  cord  for  wood  corded  at  the 
river  bank  in  4  ft.  lengths  was  made  as  follows:  cedar, 
$2.50,  pine,  $3,  oak,  $4.  The  city  of  San  Francisco, 
for  whom  the  dam  is  being  built,  advanced  these  small 
contractors  equipment  and  supplies  from  stock  at  the 
dam  site,  later  deducting  the  charge  from  payment  on 
the  contract.  Out  of  a  total  of  86  contracts  only  4 
were  abandoned. 
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Rules  and  Regulations  for  Operating 
Iowa  Sewage- Works 

Recommendations  of  Committee  of  Sanitary 

Engineers  Were  Adopted  by  State  Board 

of  Health— 185  Plants  in  Iowa 

SEWAGE-WORKS  in  Iowa  are  supposed  to  be  oper- 
ated in  accordance  with  a  set  of  rules  and  regula- 
tions adopted  as  a  guide  recently  by  the  State  Board 
of  Health.  The  rules,  which  are  given  below  somewhat 
abridged,  were  wi'itten  and  recommended  to  the  board 
by  a  committee  of  sanitary  engineers  composed  of  the 
following:  H.  V.  Pedersen,  John  H.  Dunlap,  Prof. 
C.  S.  Nichols,  Prof.  R.  S.  Wallis,  Lafayette  Higgins,  Sr., 
C.  H.  Currie  and  M.  G.  Hall.  According  to  Mr.  Peder- 
sen, civil  and  sanitary  engineer  of  the  board,  the  rules 
do  not  cover  in  detail  all  the  things  that  might  be  done 
for  certain  specially  constructed  plants  but  are  meant 
to  cover  all  works  in  a  general  way  that  are  most  com- 
mon in  Iowa.    There  are  185  plants  in  Iowa. 

By-Passing — No  raw  or  unsettled  sewage  shall  be  by- 
passed either  at  the  inlet  or  from  the  siphon  chamber 
except  when  absolutely  necessary.  Whenever  by-passing 
becomes  necessary  the  length  of  the  time  and  the  reason 
for  it  should  be  reported  to  the  State  Board  of  Health. 

Grit  Chambers — Grit  chambers  shall  be  flushed  out  or 
cleaned  out  after  every  storm.  In  time  of  dry  weather 
they  shall  be  cleaned  out  whenever  the  contents  obstruct 
the  flow  of  the  sewage  or  tend  to  become  a  nuisance.  Such 
cleaning  might  be  necessary  every  week.  Contents  of  grit 
chambers  shall  be  either  hauled  away  and  buried  or  dried 
upon  a  sludge  bed  and  then  disposed  of  in  the  most  con- 
venient manner  that  will  not  cause  a  nuisance.  In  case  the 
grit  chamber  has  a  system  of  screens,  these  screens  shall 
be  cleaned  thoroughly  every  day. 

Septic  Tanks — The  contents  of  septic  tanks  shall  be  kept 
as  quiet  as  possible.  The  solids  which  settle  out  may  re- 
main as  sludge  on  the  bottom  of  the  tank,  or  rise  to  the 
surface  and  float  as  gas-lifted  sludge  or  scum,  or  may  re- 
main partially  on  the  bottom  as  sludge  and  partially  on  the 
top  as  scum.  The  accumulation  of  scum  and  sludge  shall 
not  be  allowed  to  decrease  the  working  depth  of  the  tank 
more  than  25  per  cent.  In  general  the  scum  and  sludge 
shall  be  removed  at  least  every  six  months,  preferably  in 
the  spring  and  fall,  or  more  often  if  a  dark,  flaky  substance 
appears  in  the  effluent.  No  naked  lights  of  any  kind  shall 
be  taken  into  any  septic  tank  or  compartments  accessory 
thereto. 

Imhoff  Tanks — Do  not  allow  sludge  to  accumulate  on  the 
side-walls,  bottom  or  any  other  surface  of  the  flowing- 
through  chamber.  In  removing  such  sludge  be  careful  to 
force  it  entirely  through  the  slot  in  the  bottom  and  into  the 
digestion  chamber.  Any  sludge  rising  to  the  surface  shall 
be  skimmed  off^  and  dumped  into  the  gas  vents.  Any  oily 
material  shall  be  skimmed  off  and  buried.  Break  up  any 
gas-lifted  sludge  in  the  gas  vents  frequently  to  release  the 
entrained  gases  and  allow  the  sludge  to  re-settle.  Where 
foaming  in  the  gas  vents  cannot  be  controlled  consult  your 
operating  engineer  or  the  sanitary  engineer  of  the  State 
Board  of  Health.  Remove  sludge  from  the  bottom  of  the 
tank  at  least  every  six  months,  preferably  in  the  spring 
and  fall,  or  more  often  as  conditions  may  demand.  The 
removal  of  small  amounts  of  sludge  every  four  to  eight 
weeks  is  frequently  advantageous  and  is  necessary  if  the 
digestion  chamber  is  too  small.  Care  should  be  taken  to 
remove  only  the  well-ripened  sludge.  Never  allow  the 
sludge  in  the  sludge  chamber  to  rise  closer  to  the  slot  than 
20  in.  Make  sure  late  each  fall,  when  the  sludge  is  re- 
moved, that  the  storage  capacity  of  the  sludge  chamber  is 
sufficient  for  the  storage  of  the  winter  sludge.  Always 
backfill  the  sludge  pipe  with  water  or  settled  sewage,  and 
flush  out  the  pipe  running  to  the  sludge  bed  after  the 
sludge  has  been  withdrawn.  No  naked  light  should  be 
taken  inside  of  a  closed  or  housed  Imhoff  tank. 


Dosing  Chamber — Any  appreciable  amount  of  sludge 
accumulating  in  the  dosing  chamber,  which  will  in  any  way 
find  its  way  into  the  siphons  and  be  discharged  upon  the 
filter  beds,  shall  be  removed  to  the  sludge  bed  when  avail- 
able or  be  disposed  of  in  some  other  effective  manner  so 
as  not  to  become  a  nuisance. 

Intermittent  Sand  Filters — Watch  for  wash-ins  and 
repair  immediately  after  they  occur.  Remove  the  sludge 
which  gathers  on  the  surface  of  the  beds  so  as  to  maintain 
good  operation  at  all  times  and  thus  prevent  ponding. 
Never  disturb  the  sand  on  the  surface  of  the  bed  deeper 
than  is  necessary  to  break  the  scum,  or  sludge,  and  to  obtain 
a  good  infiltration.  Do  not  remove  any  sand  unless  neces- 
sary to  prevent  ponding.  Under  no  circumstances  shall  the 
surface  of  the  sand  bed  be  plowed  under  or  be  mixed  in 
any  other  way  with  the  remainder  of  the  sand.  Keep  the 
surface  free  from  weeds  and  grass.  In  late  fall  prepare 
the  beds  for  winter  operation  by  piling  or  ridging  the 
sand.  Regulate  the  openings  in  the  distributing  troughs 
and  pipes  so  as  to  secure  a  uniform  distribution  of  sewage 
over  the  surface  of  the  beds.  Do  not  allow  the  filter  beds 
to  stand  flooded.  Sewage  should  never  be  passed  directly 
to  the  underdrains  by  digging  holes  through  the  sand. 
Never  add  new  sand  which  has  not  been  approved  by  your 
operating  engineer  or  by  the  State  Board  of  Health.  Repair 
a  broken  vent  pipe  immediately.  Never  permit  a  team,  or 
heavy  machine  that  will  tend  to  compress  the  sand,  to  be 
driven  over  the  sand  beds. 

Trickling  Filters — The  nozzles  shall  be  kept  clean  so  that 
the  sewage  spray  may  be  evenly  distributed.  The  filter 
medium  must  be  kept  free  from  surface  mat  or  vegetable 
growth  which  may  cause  pooling.  Distribution  pipes  and 
underdrains  must  be  flushed  out  frequently  so  as  to  prevent 
any  accumulation  of  putrescible  organic  matter. 

Contact  Filters — Care  must  be  taken  to  see  that  the 
timed  siphons,  regulating  the  rest  period,  the  filling  and 
emptying  period  and  the  contact  period,  are  working 
properly.  Remove  all  the  solid  material  or  vegetable 
growth  from  the  surface  of  the  contact  bed  to  prevent 
clogging  or  pooling.  When  oily  matter  or  other  difficult 
material  clogs  the  contact  filter  below  the  surface  it  is 
necessary -to  replace  the  clogged  filter  stone  with  clean 
filter  stone. 

Sludge  Beds — Sludge  should  be  allowed  to  remain  on  the 
sludge  bed  until  thoroughly  dry.  Dry  sludge  should  be 
removed  from  the  bed  before  more  sludge  is  applied.  In 
removing  sludge  from  the  bed  be  careful  not  to  remove  any 
more  sand  or  other  filter  medium  than  is  absolutely 
necessary. 

Sampling  and  Testing — Fill  the  Imhoff  conical  settling 
glasses  at  the  same  hour  each  day  with  samples  of  the  raw 
and  settled  sewage.  After  one  hour  read  the  cubic  centi- 
meters of  settled  solids  and  record  them  for  future  refer- 
ence. For  the  relative  stability  tests  take  samples  of  the 
filtered  sewage  and  the  outlet  stream  below  the  outlet. 
Put  about  150  c.c.  of  sewage  in  a  glass  stoppered  bottle  so 
that  all  air  will  be  excluded.  After  adding  with  a  pipette 
0.4  c.c.  of  methylene  blue  solution  the  mixture  should  be 
kept  at  room  temperature  and  should  be  observed  regularly 
to  determine  how  many  days  it  will  retain  the  blue  color. 
Retention  of  the  blue  color  for  at  least  ten  days  is  consid- 
ered necessary. 

General  Caution — When  working  in  manholes,  or  in  any 
confined  areas,  around  sewage-works,  remember  that  much 
gas  is  held  entrained  in  decomposing  sewage  sludge.  When 
the  pressure  on  the  sludge  is  relieved  from  any  cause,  such 
gas  may  escape  from  the  sludge  in  quantities  sufficient  to 
cause  asphyxiation  and  may  cause  death  in  extreme  cases. 


Missouri-Kansas  Water-Works  Tax  Treaty 

A  treaty  between  the  states  of  Kansas  and  Missouri 
designed  to  facilitate  the  construction  of  new  water- 
supply  works  for  Kansas  City,  Mo.,  has  been  ratified  by 
Congress.  The  treaty  mutually  exempt.'?  from  taxation 
water-works  improvements  extending  from  one  of  the 
states   into  the  other. 
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Municipal  Improvements  Society  Discusses  Many  Problems 

Abstracts  from  Papers  on  Separate  Systems  for  Sewers  and  Storm  Drains  and  on  Garbage 
Disposal,  and  Committee  Report  on  Street  and  Sidewalk  Design,  Read  at  Cleveland  Oct.  2-6 


Use  and  A  buse  of  Systems  of  Separate 

Sewers  and  Storm  Drains 

By  Harrison  P.  Eddy 

Of  Metcalf  ct  Eddy,  Consulting  Engineers,  Boston,  Mass. 

SEPARATE  sewci-s  with  few  or  no  storm  drains  has  be- 
coniL"  toiiinion  practice  in  small  communities  and  some- 
what prevalent  in  the  larp.cr  cities.  This  has  been  based, 
generally,  on  either  real  or  fancied  economic  necessity.  As 
it  is  rather  unusual  to  make  complete  accurate  estimates 
of  cost  of  the  two  systems  under  consideration  it  may  add 
interest  to  illustrate  the  subject  by  a  ease  in  which  three 
plans  were  designed  complete  and  estimates  of  cost  of  all 
three  systems  were  based  upon  the  lowest  bid  of  contractors 
upon  one  of  the  systems.  Estimates  of  cost  of  the  three 
projects  are  given  in  the  accompanying  table: 

COMPARATUE  E.STI.MATE  OF  COST  SEWERS  UNDER  THREE  PLANS 

Cost    of    Hotise 

Cost  of  Connections 

Sewers     or  Worlv         Worlc  in 

Sewers  and  in             Frivnte          Total 

Drains  Streets       Property         Cost 

Combined  sewers                             .      $476,625  $56,425      $122,600      $655,650 

(72,7^;)  (8.6'-;)          (18,7)          (100%) 
Separate  sewei*s  and  partial  system 

ofslormdrains   $477,700  $80,125      $140,900      $698,725 

(68,7%)  (11,6';)       (19,7";^)        (100%) 
Separate     sewers     and      complete 

system  of  storm  drains $524,850  $90,280      $164,900      $780,030 

(67. 2<-;)     (11,6';)     (21,2',;)      (ioo%) 

The  estimates  indicate  that  under  the  conditions  of  this 
case  the  combined  system  would  be  substantially  cheaper 
than  the  system  of  separate  sewers  and  a  partial  or  incom- 
plete system  of  storm  drains,  and  considerably  less  expen- 
sive than  the  complete  systems  of  separate  sewers  and 
storm  drains. 

Causes  of  Misuse  of  Separate  Seweis  and  Storm  Drams — 
The  principal  causes  of  the  misuse  of  separate  sewers  and 
storm  drains  may  be  grouped  in  six  classes  as  follows: 

1.  Ignorance  of  the  purpose  and  objects  of  the  sewers, 
due  to  lack  of  proper  instructions  from  those  designing  the 
systems,  or  to  frequent  changes  in  administration,  or  to 
the  loss  of  records  and  drawings. 

2.  Indifference  of  municipal  officials. 

3.  Lack  of  authority  to  enforce  suitable  regulations. 

4.  Favoritism  or  "pull"  has  undoubtedly  played  an 
important  part  in  permitting  the  making  of  incorrect  house 
connections. 

5.  Surreptitious  connections.  In  many  cases,  particularly 
in  times  of  high  cost  of  construction  work,  building  owners 
undertake  to  make  certain  improvements  or  repairs  directly, 
or  through  the  employment  of  journeymen  mechanics. 

6.  In  a  relatively  few  instances  misuse  has  undoubtedly 
been  due  to  incorrect  connections  made  through  error. 

Remedies  for  Misuse  of  Separate  Sen-ers  and  Storm 
Drains — Great  care  should  be  exercised  in  the  selection  of 
the  type  of  sewer  system  to  be  installed.  It  should  not  be 
assumed  that  separate  sewers  are  more  advantageous,  but 
conclusion  should  be  reached  only  after  careful  study  of 
all  the  conditions  including  comparative  estimates  of  cost. 
In  making  such  studies  due  weight  should  be  given  to  the 
value  of  the  opportunity  for  disposal  of  roof  water  into 
sewers  and  to  the  inequity  of  affording  such  facilities  to  a 
portion  of  the  property  owners  and  withholding  them  from 
others.  It  may  be  accepted  as  a  fact  that  residents  will 
not  tolerate  standing  water  in  their  cellars.  In  thickly 
settled  communities  water  cannot  be  allowed  to  flow  over 
sidewalks  to  the  street  gutters,  and,  at  least  in  the  northern 
portion  of  the  country,  roofs  and  areas  cannot  satisfac- 
torily be  drained  into  gutters  by  pipes  passing  under  side- 
walks.   Topography,  character  of  soil,  climate,  present  and 


prospective  density  of  population,  frequency  and  intensity 
of  precipitation,  as  well  as  conditions  influencing  the  prob- 
lem of  sewage  disposal,  are  among  the  important  considera- 
tions bearing  upon  such  a  selection. 

Discussion — A.  P.  Folwell,  New  York  City,  summarized 
the  results  of  a  questionnaire  on  the  control  and  abuse  of 
sewer  connections,  which  showed  much  diversity  of  practice 
as  to  the  admission  of  street  and  roof  water  to  sanitary 
sewers  and  also  as  to  the  admission  of  industrial  wastes 
to  sewers.  T.  C.  Hatton  raised  a  point  as  to  conditions 
found  by  cities  that  annex  or  without  that  provide  sewerage 
facilities  for  outlying  districts,  such  as  no  exclusion  of  roof 
water  from  sanitary  sewers.  A  speaker  said  that  two-thirds 
of  Lancaster,  Ohio,  is  sewered  on  the  combined  plan  and  the 
State  Department  of  Health  refuses  to  grant  permits  for 
extensions  except  for  separate  sewers.  This  means  increased 
assessments  over  those  heretofore  made,  with  resulting  com- 
plaints from  property  owners.  S.  A.  Greeley  said  he 
knew  of  a  half  dozen  towns  with  populations  of  from 
10,000  to  40,000  where  sewer  extensions  are  at  a  standstill 
because  existing  sewers  are  overcharged  and  those  on  these 
sewer  lines  protest  against  further  overcharging. 

*        •':■        * 

Some  Garbarge  Disposal  Troubles 
and  Remedies 

By  Samuel  A.  Greeley 

Of  Pearse,  Greeley  &  Hansen,  Consulting  Engineers,  Chicago,  III. 

REFUSE  collection  and  disposal  in  American  municipal- 
ities has  been  characterized  by  some  well  informed 
observers  as  a  mess  of  mistakes.  They  see  a  wide  variety  of 
disposal  methods  in  use  and  in  some  cities  apparently  abrupt 
changes  from  one  method  to  another,  sometimes  involving 
the  abandonment  of  seemingly  useful  and  expensive  going 
plants.  They  see  large  and  costly  disposal  works  built  and 
operated  for  a  few  years  and  then  abandoned  to  gradual  dis- 
integration. The  city  engineer  of  Gary  writes  that  "our 
incinerators  have  been  out  of  service  for  seven  years  and 
would  have  to  be  rebuilt  to  make  them  serviceable."  Los 
Angeles,  after  seven  years  operation  of  a  garbage  reduction 
plant,  has  abandoned  it  (at  least  for  the  present)  in  favor  of 
hog  feeding.  Baltimore,  after  a  few  years  of  hog  feeding  for 
garbage  disposal,  has  turned  again  to  reduction;  and  Buffalo, 
with  hog  feeding  established  for  a  while  has  recently  taken 
bids  for  incineration  [of  material  rejected  by  pigs;  tenta- 
tive project — Editor],  The  large  reduction  plant  at  New 
York  and  a  group  of  incinerators  at  Seattle,  have  all  been 
abandoned.  New  York  dumping  at  sea  and  Seattle  dumping 
on  land  in  "sanitary  fills." 

Fundamental  Considerations  —  If  service  to  householders 
and  proprietors  be  held  of  first  importance,  with  economy 
of  operation  following  closely,  then  the  disposal  of  refuse 
is  of  somewhat  less  importance  than  the  collection  service. 

Much  has  been  accomplished  through  motorization,  as 
at  Los  Angeles,  Montclair,  Minneapolis  and  elsewhere, 
although  final  economies  are  not  yet  established.  Further 
progress  toward  economy  has  resulted  through  the  use 
of  the  tractor-trailer  and  the  establishment  of  transfer  sta- 
tions which  permit  the  decrease  of  the  expensive  collection 
haul  with  an  increa.se  in  cheaper  quantity  haul. 

A  Yard  Stick  for  Haul — Let  me  assume  that  a  collection 
unit  of  two  men  can  make  collections  of  house  refuse  at 
the  rate  of  75  pick-ups  per  hour.  If  the  unloading  point  is 
so  located  as  to  require  four  hours  of  haul,  each  such  col- 
lection unit  will  serve  around  300  houses  per  working 
day.  If  the  team  haul  be  reduced  to  three  hours,  the  num- 
ber of  pick-ups  (or  houses  served)  will  be  increased  to 
375  per  day. 
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In  larger  cities,  the  team  haul  can  be  supplemented  by 
quantity  haul.  If  the  team  haul  (averaged  with  collection 
service)  costs  $4.50  per  ton,  quantity  haul  may  cost  only 
a  third  time  as  much  or  about  $1.50  per  ton.  What  then 
is  the  economical  relation  between  team  haul  and  quantity 
haul  ?  Obviously  this  can  only  be  determined  after  a 
careful  study  of  all  the  local  conditions,  including  the  I'ate 
of  collection  work;  the  travel  of  teams  and  motors,  the 
available  locations  for  transfer  stations,  the  life  and  loca- 
tion of  dumps  and  disposal  plants,  rates  of  wages  and 
other  similar  considerations.  But  the  yard  stick  for  haul  is 
the  number  of  houses  to  which  collection  service  can  be 
given  bj  a  unit  of  collection  and  haul  equipment. 

Whn  About  Failures — As  commonly  considered  the  term 
"failure"  as  applied  to  refuse  disposal  projects,  refers  to 
the  abandonment  of  a  finished  disposal  plant  representing 
invested  capital  and  ready  for  operation.  If  a  considerable 
sum  of  public  money  is  put  into  the  works  and  these  works 
are  not  used  but  are  allowed  to  disintegrate,  something  is 
certainly  wrong.  Such  upsets,  however,  are  not  the  real  fail- 
ures. They  are  the  symptoms  of  a  deeper  trouble.  I  offer 
for  your  consideration  some  of  the  causes  of  these  upsets 
and  plant  abandonments  as  follows: 

1.  A  failure,  in  the  first  place,  on  the  part  of  city  officials, 
to  appreciate  the  true  measure  of  a  refuse  disposal  project. 
Communities  should  understand  that  the  first  objective  is 
clean  houses,  with  the  construction  of  a  disposal  plant  second. 

2.  A  failure  to  secure  and  adopt  a  general  plan  for  all 
the  refuse  disposal  work,  including  proper  ordinances  and 
kitchen  cards,  collection  equipment  and  management,  trans- 
fer stations,  hauling  equipment,  dumping  facilities,  etc. 

3.  Failure  to  profit  by  co-operation  with  experts  of 
independent  judgment  who  can  bring  to  the  local  problem 
the  helpful  experiences  of  other  situations. 

4.  Failure  to  operate  disposal  works  with  reasonable  skill 

and  economy. 

*     *     * 

Report  of  Committee  Upon  Street 
and  Sidewalk  Design 

By  E.  R.  Conant,  G.  A.  Crayton  and  S.  Q.  Cannon 

IT  MIGHT  be  said  that  only  of  comparative  recent  date 
has  the  subject  of  street  and  sidewalk  design  been  at- 
tempted in  a  scientific  manner,  for  comparing  the  p.nswers 
to  the  committee's  questionnaire  it  is  noted  that  in  older 
cities,  with  the  exception  of  recent  layouts,  street  design 
is  far  behind  that  in  the  newer  cities. 

Widths  of  Roadways — Replies  to  the  question  on  this  sub- 
ject show  conclusively  that  the  width  of  roadways  should 
be  based  on  the  number  of  lines  of  traffic  to  be  accommo- 
dated and  while  but  a  very  few  cities  report  that  they  give 
consideration  to  the  density  of  traffic  to  aid  them  in  estab- 
lishing the  necessary  number  of  lanes,  yet  the  Committee 
feels  that  a  study  of  the  present  and  prospective  amount  of 
traffic  is  very  important. 

Traffic  Lane  Widths — Analysis  of  the  replies  received 
would  indicate  that  for  each  line  or  lane  of  traffic  a  width 
of  from  7  to  8  ft.  is  necessary  for  motor  vehicles  parked  at 
the  curb  and  from  8  to  10  ft.  for  vehicles  moving,  with  a 
somewhat  greater  average  width  in  business  than  in  the 
residential  sections.  Space  for  .street  car  tracks  should  be 
from  8  to  9  ft.  for  single  and  18  to  20  ft.  for  double  track. 

Alleys — In  a  city  laid  out  on  the  rectangular  system, 
alleys  are  of  special  value,  since  in  them  may  be  placed 
sanitary  sewers  and  unsightly  poles.  Alleys  also  afford  access 
for  deliveries  to  residences,  for  the  collection  of  garbage 
and  rubbish  and  to  garages  on  the  back  of  lots.  Alley 
widths  should  not  be  less  than  18  ft. 

Width  of  Sidewalks  should  be  determined  by  the  intensity 
of  traffic.  From  the  replies  received  it  appears  that  the 
best  practice  is  a  width  of  from  5  to  6  ft.  for  residential 
sections,  and  from  10  to  15  feet  for  business  sections. 

Grass  Plats  afford  space  for  trees,  poles  and  hydrants  and 
widening  of  the  traveled  roadway  without  the  acquisition  of 
additional  land.  Where  trees  are  planted,  grass  plat.s 
should  not  be  less  than  5  ft.  wide.    A  number  of  cities  allot 


from  1  to  2  ft.  of  grass  space  between  the  sidewalk  and 
the  property  line,  when  the  grass  plat  is  next  to  the  curb. 

Safety  Zones — The  general  practice  is  to  paint  the  pave- 
ment with  lines  which  designate  the  area  or  zones  where 
vehicular  traffic  must  give  way  and  look  out  for  foot  traffic. 
These  lines  may  mark  zones  where  street  cars  stop  or 
they  may  mark  crossings  for  foot  traffic  from  one  sidewalk 
to  the  other.  The  zones  where  street  cars  are  approached 
are  usually  6  ft.  in  width  and  of  proper  lengths  and  a 
safety  walk  from  the  middle  of  the  zone  to  the  sidewalk 
on  the  side  of  the  street  where  zone  is  marked  off  is  advan- 
tageous. In  a  number  of  cities  a  4-in.  platform  of  plank  or 
concrete  is  constructed.  In  other  localities  posts  or  stands 
connected  with  ropes  are  installed. 

Sidewalk  Crossings — There  is  a  tendency  to  get  away 
from  the  step  at  the  curb  to  the  street  at  street  intersec- 
tions, especially  where  the  foot  traffic  is  heavy.  Such 
steps  should  not  exceed  6  in. 

Radii  of  Curbs  at  Street  Corners — Before  the  introduc- 
tion of  the  automobile  and  motor  trucks,  a  6-  or  at  most 
8-ft.  radius  curb  was  considered  adequate.  Under  present 
conditions  in  new  layouts  the  radius  of  the  curb  in  residen- 
tial sections  should  not  be  less  than  10  ft.  In  business 
sections,  from  10  to  whatever  limit  can  be  introduced  ac- 
cording to  width  of  sidewalk  and  roadway.  For  alleys,  5 
to  6  ft.  radius  is  sufficient. 

Catch  Basin  Inlets — Catch  basins  should  be  connected  di- 
rectly to  the  sewer  at  the  manholes,  by  means  of  an  indi- 
vidual pipe.  They  are  generally  located  at  street  inter- 
section, but  where  necessary  to  increase  the  number  inter- 
mediate inlets  may  be  located  in  the  middle  of  the  block. 
Modern  practice  provides  for  the  entrance  of  the  water  into 
the  catch  basin  through  [ungrated]  openings  either  cut  out 
of  the  curb  or  better  through  openings  in  castings  set  in 
the  sidewalk  flush  with  the  curb. 

Street  Crowns — Generally  the  grade  varies  directly  with 
the  width  and  inversely  as  the  function  of  the  grade  of  the 
street.  A  quite  general  practice  is  to  fix  the  crown  from 
1/60  to  1/100  of  the  width,  depending  on  the  grade  and 
character  of  service.  Analyzing  the  answers  to  our  ques- 
tionnaire, the  following  appears  to  be  the  general  prac- 
tice where  grades  of  streets  are  normal  and  where  the  sur- 
facing of  the  pavement  is  concrete,  brick,  bituminous  or 
surfacing  of  light  nature:  For  street  width  of  20  to  22 
ft.,  the  amount  of  crowTi  4  in.;  24  to  28  ft.,  5  in.;  30  ft., 
hi  in.;  32  to  42  ft,  6  in.;  45  ft,  7  in.;  48  to  52  ft,  8  in. 
For  rough  surfaced  streets,  such  as  granite  block,  the  crown 
should  be  increased  from  20  to  25  per  cent;  for  macadam  or 
gravel,  50  to  75  per  cent;  and  where  the  grades  of  the 
street  exceed  4  per  cent  the  amount  of  the  crown  can  be 
reduced  in  proportion  to  the  grade,  from  20  to  40  per  cent. 

Gutters — Where  very  flat  grades  are  encountered  the 
slope  of  the  gutter  is  often  made  much  steeper  than  the 
general  crown  of  the  street  and  in  a  number  of  instances 
cited  the  slope  may  be  as  heavy  as  1  to  3  in.  to  the  foot. 

Lamp  Posts,  Poles  and  Hydrants — In  many  cases  poles, 
hydrants  or  posts  are  set  just  back  of  the  curb  but  a  better 
practice  would  be  to  have  them  set  back  from  the  curb  a 
sufficient  distance  so  that  vehicles  in  parking  will  not  hit 
them.     This  need  not  be  more  than  1  or  2  ft. 

Discussion — Of  the  23  committee  reports  and  papers  on 
streets,  pavements,  and  sewers  listed  for  the  two  sessions 
on  Wednesday  this  by  Mr.  Conant  was  the  only  one  that 
elicited  much  discussion.  Several  speakers  favored  direct 
inlets  to  storm  sewers  rather  than  catch  basins,  except 
for  special  conditions.  Radii  for  curbs  at  corners  received 
considerable  attention,  with  special  attention  to  the  needs  of 
automobiles.  Two  or  three  advocated  compound  curves  at 
these  corners,  particularly  at  inter.sections  of  wide  and 
narrow  streets.  A  width  of  20  ft.  for  alleys  was  urged  by 
one  speaker,  and  a  concave  section  instead  of  a  crown  for 
alleys  was  reported  by  two  members.  Related  to  this  gen- 
eral subject  was  a  paper  on  Crowns  of  Streets  and  High- 
ways, by  G.  A.  Crayton,  Pierre,  S.  Dak.,  who  proposed  a 
low  crown  composed  of  two  straight  lines  from  the  curb 
to  near  the  center,  joined  by  a  short  curve. 
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Engineers  Discuss  Licensing 

Letters  Commenting  on  Editorial  Discussion 
Published  in  Engineering  News-Record  July  6 


With  this  installment  is  concluded  (he  publication  of 
comment  on  ths  editorial  discussion  of  licensing  that 
appeared  in  the  issue  of  July  6.  Other  extracts  from 
the  letters  that  have  reached  us  on  the  subject  appeared 
in  the  issues  of  Aug.  31  and  Sept.  21. — Editor. 


Experience  in  Massachusetts,  where  a  licensing  bill  was 
introduced  into  the  legislature  in  the  1920-21  session,  indi- 
cated, to  put  it  mildly,  no  urgent  demand  on  the  part  of 
the  public  for  its  passage  and  the  committee  to  which  it 
v/as  referred  did  not  think  it  necessary  to  report  the  bill. 
The  writer  has  seen  no  indications  that  as  yet  either  the 
public  or  the  engineers  of  Massachusetts  have  suffered 
from  the  lack  of  such  legislation. 

It  is  to  be  regretted  that  the  American  Engineering 
Council  in  its  recent  report  neither  reached  a  conclusion 
upon  the  wisdom  of  licensing  nor  set  forth  the  fundamental 
issues  with  the  clearness  displayed  in  your  editorial. 


George  F.  Swain 

Consulting:  Engineer ;   Professor  of  Civil  Engineering.   Harvard 
Engineering  School ;   Past-President.  Am.   Soc.  C.   E. 

I  entirely  agree  with  you  that  the  question  of  licens- 
ing is  a  public,  and  not  a  professional  question.  Further- 
more, I  have  always  been  opposed  to  laws  requiring  the 
licensing  of  engineers.  I  think  we  have  too  much  legisla- 
tion anyway  and  if  we  would  let  things  alone  we  should 
get  along  much  better.  Many  people  are  being  led  to  think 
that  the  legislature  can  cure  almost  any  evil,  but  it  is  a 
fallacy. 

I  can  see  no  public  good  that  would  be  accomplished  by 
licensing  engineers.  The  qualifications  of  a  man  cannot 
be  prescribed  in  a  way  to  do  justice.  Licensing  would  not, 
in  my  opinion,  promote  public  safety.  Most  of  our  states 
already  have  public  commissions  dealing  with  the  various 
functions  in  which  engineering  is  applied,  such  as  public 
utilities,  public  health  and  building  construction.  The  com- 
missions dealing  with  those  subjects  are  empowered  to  em- 
ploy engineers  and  they  do  so.  We  do  not  need  any  more 
protection. 

Licensing  would  simply  complicate  matters.  An  engi- 
neer practicing  in  different  states  would  be  obliged  to  ob 
tain  a  license  in  each  state.  Those  who  grant  the  license, 
or  who  pass  on  his  qualifications  would,  in  many  cases,  be 
far  inferior  to  the  applicant  himself.  No  rules  could  be 
made  which  would  cover  this  matter  adequately  and  justly. 
No  diploma  from  a  technical  school  is  a  guarantee  of  ability 
to  construct  safely  and  properly,  nor  is  membership  in  any 
engineering  society. 

I  entirely  agree  with  your  second  principle  that  if  the 
state  undertake  to  vouch  by  license  for  the  technical  quali- 
fications of  an  engineer,  it  should  define  accurately  the  type 
of  engineering  work  it  has  found  him  competent  to  under- 
take. I  do  not  think,  however,  that  the  state,  or  any  state 
examiner,  or  any  rules  that  can  be  formulated  would  in- 
sure the  competence  of  those  who  might  receive  a  license. 

I  also  agree  entirely  with  your  third  principle  that  any 
licensing  requirements  should  apply  to  those  engineers  only 
who  are  called  upon  to  bear  ultimate  technical  responsi- 
bility. I  also  agree  with  your  fourth,  fifth  and  sixth  prin- 
ciples. Indeed,  I  think  you  have  covered  the  subject  very 
well  in  your  editorial. 

It  would  be  apparent  from  what  I  have  said  that  I  lay 
the  main  stress  on  your  fourth  principle,  that  licensing 
is  not  required  for  the  protection  of  the  public. 

I  may  add  that  I  believe  that  most  of  the  agitation  in 
favor  of  licensing  originated  in  the  selfish  desire  on  the 
part  of  some  individuals  to  promote  their  own  individual 
prospects.  I  feel  very  sure  that  if  licensing  is  practised, 
many  engineers  would  be  licensed  and  will  obtain  engineer- 
ing work,  who  would  not  otherwise  be  called  upon  to  do 
that  work.  They  will  obtain  a  fictitious  guarantee  of  abil- 
ity which  will  deceive  rather  than  protect  the  public. 


Charles  M.  Spoford 

Consulting    Engineer :    Professor   of   Civil    Enginoering, 
Massachusetts  Institute  of  Technology.  Boston,  Mass. 

The  editorial  in  your  issue  of  .July  6,  entitled  "A  Rational 
Approach  to  the  Licensing  Problem,"  presents  the  subject 
of  the  licensing  of  engineers  in  an  illuminating  manner  and 
with  conclusions  that  seem  inescapable. 


Kenneth    H.  Osborn 
Secretary,  The  Osborn  Engineering  Co.,  Cleveland,  Ohio 

I  have  read  over  the  editorial  discussion  entitled 
"A  Rational  Approach  to  the  Licensing  Problem,"  pub- 
lished in  your  issue  of  July  6,  and  found  it  very  interesting. 

In  it  I  find  clearly  stated  a  great  many  of  the  ideas  on 
the  subject  of  licensing  that  have  always  been  in  my 
thoughts  when  this  subject  was  under  discussion.  I  feel 
that  you  have  brought  out  quite  clearly  the  shortcomings 
of  the  licensing  idea  and  the  defects  which  are  likely  to  be 
present  in  any  licensing  law.  Although  I  have  listened  to 
considerable  discussion  on  the  subject  of  licensing  and 
realize  that  there  is  a  very  strong  sentiment  in  its  favor, 
I  have  never  been  convinced  that  there  was  anything  to  be 
gained  by  a  license  requirement,  and  from  my  own  experi- 
ence I  feel  that  it  is  little  more  than  a  nuisance  to  the 
engineer  who  practices  in  several  states.  I  fail  to  see 
where  either  the  public  or  the  profession  has  gained  any- 
thing by  the  proceeding. 

I  find  a  number  of  engineers  who  favor  the  enactment  of 
license  bills  simply  with  the  thought  that  if  they  do  not 
pass  one  satisfactory  to  the  engineer,  either  through  the 
architects  or  through  the  work  of  state  legislatures,  who 
have  not  studied  the  problem,  bills  will  be  enacted  which 
are  unsatisfactory  to  the  engineer.  Since  I  am  not  in 
favor  of  such  bills  at  all  I  feel  that  a  better  attitude  is 
simply  to  watch  the  state  legislatures  to  see  that  no  unsat- 
istactory  bill  is  passed  rather  than  to  insist  on  the  passage 
of  one  which  is  considered  unnecessary. 


W.    H.  Courtcnay 
Chief  Engineer,  Louisville  &  Nashville  R.  R.,  Louisville,  Ky. 

The  editorial  is  the  best  discussion  of  the  subject  that  I 
have  seen,  and  the  six  principles  which  are  formulated  in 
it  are  good.  I  particularly  concur  with  the  first  principle 
that  licensing  must  be  justified  wholly  on  the  grounds  of 
the  public  welfare,  and  not  at  all  on  that  of  professional 
advantage. 

So  far  as  my  information  goes  the  greatest  activity  in  an 
effort  to  prevail  upon  state  legislatures  to  pass  laws  requir- 
ing that  engineers  be  licensed  has  been  by  engineers,  and 
in  their  interest,  and  not  in  the  interest  of  the  general 
public. 

Large  public  service  corporations,  many  of  which  have 
property  of  value  in  a  number  of  different  states,  have 
engineers  continually  in  their  employ.  These  corporations 
can  be  relied  upon  to  employ  men,  responsible  for  the  engi- 
neering work  done,  who  are  competent,  and  who  have  the 
work  done  with  reasonable  economy,  for  such  corporations 
are  vitally  interested  in  the  safety  of  their  structures  and 
in  avoiding  wasteful  methods. 

It  is  very  questionable  whether  legislative  requirement 
that  engineers  be  licensed  before  they  can  practice  engi- 
neering is  productive  of  any  beneficial  results. 


George  Gihbs 
Consulting  Engineer,  Xew  York. 

I  have  read  the  editorial  discussion  on  licensing  which 
appeared  in  Eufiinecritig  Xcwx-Recnrd  of  July  6,  with  a 
great  deal  of  interest.    It  seems  to  me  to  cover  the  subject 
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admirably.  I  have  never  been  in  favor  of  tlic  form  of 
licensing-  which  has  been  adopted  in  our  state,  and  in  gen- 
eral my  reasons  for  oly'ccting-  to  it  are  the  same  as  you  so 
well  bring  out  in  your  editorial. 

In  lieu,  therefore,  of  writing  a  dissertation  on  the  sub- 
ject, I  would  endorse  the  summarized  principles  of  the 
editorial  of  July  (i.  except,  perhaps,  for  Number  3,  which  I 
think  will  be  difticult  to  incorporate  in  a  practical  way  in 
the  license.  "Technical  responsibility"  is  rather  a  loose 
term  and  varies  enormously  in  degree  with  the  character 
of  the  job  and  the  form  of  administration. 


Morris  Knowles 

Consulting  Engineer,  Pittsbuigh,  Pa. 

Everyone  seems  too  prone  to  leave  the  solution  of  so  diffi- 
cult and  abstruse  a  subject  to  someone  else.  Many  of  us 
have  been  willing  to  drift  with  the  tide  and  accept  that 
which  seems  to  be  the  inevitable,  viz.,  that  licensing  will 
come  and  so  try  not  to  stem  the  stream  but  direct  the  cur- 
rent. It  has  needed  an  editorial  such  as  that  appearing  in 
the  issue  of  July  6  to  arouse  the  thought  of  the  profession, 
and  the  wonder  is  that  so  few  are  aroused.  We  have  for  a 
long  time  needed  the  clear-cut  expression  of  fundamental 
principle. 

There  ought  to  be  a  general  agreement  with  most  if  not 
all  of  the  principles  stated  in  conclusion.  There  can  be  no 
doubt,  however,  that  licensing,  if  to  be  justified  at  all,  must 
be  upon  the  ground  of  public  welfare.  But  in  most  discus- 
sions this  seems  to  have  been  forgotten  and  clannish  or 
group  advantage — even  approaching  trade  unionism — seems 
to  have  predominated  in  actual  sentiment,  even  if  still 
covered  up  in  the  submerged  undercurrent  of  thought.  It  is 
a  fair  question,  however,  whether  public  health,  safety  and 
welfare  are  not  better  conserved  and  protected,  after  all,  by 
the  effective  and  wise  administration  of  just  and  adequate 
laws  prescribing  results  and  limiting  conditions,  rather  than 
by  placing  the  sovereign  seal  of  approval  upon  personal  fit- 
ness and  judgment  by  some  form  of  licensing. 

Your  analysis  of  the  differentiation  of  the  professional 
engineer  from  the  doctor  and  lawyer  is  apt  and  to  the 
point.  Certainly  the  doctrine  of  caveat  emptor  applies  more 
in  the  case  of  the  former  than  for  the  other  learned  pro- 
fessions. Again  the  suggestion  that  licensing  should  be  a 
requisite,  if  at  all,  for  principals  and  not  for  subordinates, 
is  a  point  well  taken.  And  the  need  for  definition  of  abili- 
ties in  selected  and  even  narrow  lines  is  quite  apparent;  for 
the  title  "Licensed  Engineer"  conveys  no  information  as  to 
special  ability  and  fails  to  indicate  whether  the  licensee  is 
equally  qualified  to  direct  the  construction,  of  either  a  roll- 
ing mill  or  a  filter  plant. 

Your  editorial  has  performed  a  real  service  and  it  is  to  be 
hoped  that  it  will  stimulate  thought,  discussion  and  action. 


Bulk  Cement  Deterioration  Less  Than  in  Bags 

Deterioration  of  cement  stored  in  bulk  is  less  than 
in  bags,  owing  to  the  smaller  area  exposed,  according  to 
Serial  2377,  published  by  the  U.  S.  Bureau  of  Mines. 
The  conclusion  is  the  result  of  an  investigation  to 
determine  the  cause  of  deterioration  of  portland  cement 
during  storage  and  transportation.  Hydration  takes 
place  only  at  the  exposed  surface,  and  the  bulk  of  the 
cement  is  unaffected.  Cement  transported  in  bu'k  must 
be  shipped  in  a  tight,  closed  car,  and  must  be  protected 
from  moisture  during  loading,  shipping,  and  unloading, 
preferably  it  should  be  used  immediately  after  unload- 
[  ing  at  the  point  of  destination.  This  practice  is  now 
followed  by  several  manufacturers  and  where  conditions 
are  suitable  it  is  becoming  more  common  as  its  advan- 
tages are  seen.  Shipping  in  bulk  effects  a  saving  by 
eliminating  the  use  of  bags — which  is  an  important 
item  in  the  cost  of  cement — and  it  should  also  permit 
a  saving  in  freight  rates. 


Colorimetric  Test  for  Concrete 
Sand  Studied 

Limitations  Found  in  (he  Standard  Test  for 

Organic  Impurities  in  Studies  by 

Bureau  of  Public  Roads 

By  Charles  E.  Proudley 

Junior  Assistant  Testing  Engineer.  V.  S.   Bureau  of  Puljlie  Roads. 
Washington.   D.   C. 

THERE  is  no  doubt  that  much  harm  is  sometimes 
done  by  the  presence  of  certain  organic  impurities 
in  concrete  sands,  but  the  reliability  of  the  present 
colorimetric  method  of  indicating  such  impurities  (Am. 
Soc.  T.  M.  Standard  C  40-22)  is  a  matter  subject  to 
varying  opinions.  The  many  organic  substances  which 
may  occur  in  sand  and  gravel  deposits,  their  individual 
or  collective  influence  on  the  behavior  of  these  materials 
in  Portland  cement  mixtures  and  their  peculiar  reaction 
with  the  test  reagents  are  subjects  which  cannot  be 
considered  here.  Suffice  it  to  say  that  any  difference 
between  the  character  of  the  substances  is  very  difficult 
to  determine  and  that  all  substances  do  not  act  alike 
on  the  sand  mortars. 

During  the  past  few  years  the  Abrams-Harder 
colorimetric  test  has  been  m.ade  on  a  great  number  of 
sands  received  by  the  Bureau  of  Public  Roads  testing 
laboratoi-y  from  practically  every  section  of  the  United 
States.  For  the  purpose  of  this  article  160  normally 
graded  sands  were  selected,  that  is,  sands  which  accord- 
ing to  general  observations  should  give  a  mortar 
strength  at  least  equal  to  standard  Ottawa  sand 
briquettes.  Their  gradings  were  within  the  following 
limits: 

Total  retained  on:  Per  Cent 

20-mesh    2n-5n 

50-mesh    .50-90 

100-mesh    95-1- 

A  complete  description  of  the  colorimetric  test  as 
made  on  these  sands  and  the  color  scale  with  which 
comparisons  were  made  is  given  in  the  Prnceedi7igs  of 
the  American  Society  for  Testing  Materials,  Vol.  XIX, 
Part  I.  The  strength  ratios  were  found  in  the  usual 
manner,  a  description  of  which  may  be  found  in  U.  S. 
Department   of    Agriculture    Bulletin    949.      With  the 


TABLE    I— APPARENT    EFFECT    OF   ORGANIC    MATTER   ON 
STRENGTH   RATIO   AT   7   DAYS 

SlronEth  Katiij 

Color  Over   lOO^i    UiiJcr  100',;,  Total 

Plate  I    33                       3  3f, 

Plate  II 42                         5  47 

Plate  III 30                     11  41 

Plate  IV 12                     II  23 

PlateV n                        2  13 

128  32  160 


results  of  these  tests,  the  ,;ands  were  classified  accord- 
ing to  color  plate  number  and  change  in  strength  ratio 
from  7  to  28  days  of  the  various  materials. 

It  will  be  seen  in  Table  I  that  of  the  total  number 
of  sands  considered  (160),  there  were  only  32  which 
failed  to  show  100  per  cent  strength  ratio.  Realizing 
that  the  character  of  the  sand  particles  frequently 
influences  the  strength,  each  of  the  sands  was  examined 
and  wherever  feldspar  or  other  minerals  generally  con- 
sidered weakening  were  found  they  were  noted.  It  is 
quite  interesting,  therefore,  to  observe  from  Table  II 
that  56  per  cent  of  those  below  100  per  cent  contain 
objectionable  minerals,  whereas  less  than  half  that 
amount  is  found  among  those  of  higher  strength  ratio. 
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This,  no  doubt,  accounts  to  some  extent  for  the  low 
strength  shown  by  some  of  the  sands  regardless  of  the 
organic  matter. 

By  reference  to  the  color  plate  previously  mentioned, 
it  will  be  seen  that  when  sand  solutions  show  colors 
equal  to  or  darker  than  Plate  3,  they  are  not  recom- 
mended for  use  in  concrete.  Since  this  is  the  practical 
dividing  line  between  supposedly  good  and  bad  .-^ands, 
let  us  consider  it  as  giving  us  two  grades,  light  colors, 
satisfactory,  and  dark  colors,  doubtful. 

Considering  first,  then,  Table  I,  it  will  be  .seen  that 
83  (52  per  cent)  of  the  sands  show  satisfactory  color 
and  the  other  77  (48  per  cent)  are  subject  to  doubt 
but    it   will    be    further   noted   that    of  the   83    "good" 

TABLE  II— SANDS  OF  DOUBTFUL  QUALITY  AMONG  THOSE  TESTED 

Above  lOO'v,  Under  lOO'",, 

Color                                                                                 No.      %  No.      % 

Plate  I                                                                                         7         21  1         33 

Plate  II                                                                                      1 1         25  4         80 

Plate  III                                                                                           7         23  8         73 

Plate  I\'                                                                                           3         25  5         45 

Plate  V                              2         18  0           0 


31 


24 


16 


56 


.sands,  eight  are  low  in  strength,  and  of  the  77  "doubtful" 
sands  53  (or  69  per  cent)  really  are  satisfactory.  In 
other  words,  it  is  much  more  likely  that  a  satisfactory 
sand  will  be  rejected  by  this  test  than  that  an  unsuitable 
sand  will  be  recommended.  In  this  respect  the  test  is 
a  fairly  safe  one. 

The  full  effect  of  organic  matter  is  not  always 
reached  within  7  days,  however,  as  is  sometimes  brought 
out  by  the  appearance  of  a  reduction  in  strength  ratio 
from  7  to  28  days.  The  reduction  or  increase  in 
strength  ratio  from  7  to  28  days  of  sands  exhibiting 
different  colors   is  shown   in  Table   III. 

The  percentage  of  samples  showing  inci-eased 
strength  ratios  beyond  the  range  of  probable  error  in 
testing  is  practically  negligible  and  so  those  in  which 
considerable  decrease  occur  only  need  be  considered. 
From  Table  III  it  appears  that  more  of  the  sands 
decreased  in  strength  ratio  than  remained  constant, 
thus  showing  that  a  certain  amount  of  consideration 
for  the  possible  reduction  in  strength  ratio  at  28  days 
should  be  given. 

If,  then,  we  have  a  well-graded  sand  and  make  a 

TABLE  III— APPARENT  EFFECT  OF  ORGANIC  M.\TTER  ON 
STRENGTH  RATIO  FROM  7  TO  28  DAYS 

'—Strength   Ratio—. 
Color  Decrease  Constant  Total 

Plate!                                                                                .          13               23  36 

Plate  II                                                                                       28               19  47 

Pate  III                                                                                      23               18  41 

Pate  IV                                                                                      13               10  23 

Plate  V                                                                                        10                3  13 


87 


73 


160 


color  test  for  organic  matter  upon  it  and  find  that  the 
color  is  similar  to  Plate  1  or  2,  the  chances  of  the 
strength  ratio  decreasing  are  about  equal  to  that  of  its 
remaining  constant,  while  if  it  is  darker  than  Plate  3, 
the  probability  of  a  lower  strength  ratio  at  28  days  is 
about  three  to  two. 

Occasionally,  one  will  find  m.ineral  salts  in  sands 
which  act  either  detrimentally  or  as  an  accelerator  and 
these  substances  will  not  show  up  with  the  caustic 
soda  solution.  This,  of  course,  causes  the  test  to  fail 
completely  in  its  ultimate  purpose  and  reliance  must 
be  made  upon  other  physical  tests.  For  this  reason 
if  no  other,  it  should  be  said  that  overconfidence  in  the 
colorimetric  test  must  be  avoided. 

An  important  point  not  to  be  overlooked,  however,  is 


the  peculiarities  of  the  district  from  which  a  sand 
comes.  Large  areas  are  sometimes  supplied  with  mate- 
rials which,  if  use  depended  upon  the  indications  of 
organic  matter,  would  never  build  concrete  roads.  As 
has  been  pointed  out,  there  are  many  sands  of  good 
quality  showing  a  dark  colorimetric  test.  On  the  other 
hand,  there  are  regions  in  which  a  testing  engineer  can 
safely  prophesy  the  tensile  strength  ratio  by  reference 
to  mechanical  analysis  and  color.  Still  others  never 
find  organic  matter  in  their  sand  even  though  they 
experience  the  usual  difficulties  with  the  strength.  Thus, 
the  dependability  of  the  test  is  best  judged  by  those 
who  use  it  according  to  the  circumstances  involved. 

The  greatest  value  of  this  test  is  felt  by  the  pros- 
pector who  is  searching  in  new  territory  or  examining 
unfamiliar  materials.  Then  with  the  aid  of  a  few 
observations  about  the  source  of  supply,  such  as 
whether  it  is  a  pit  or  a  river  material,  amount  and 
character  of  overburden  or  location  of  stream  and  char- 
acter of  pollution,  this  information  with  the  organic 
matter  test  as  a  check  would  form  a  sound  basis  for 
preliminary  reports,  provided  the  size  and  quality  of 
the   sand   grains   appeared   satisfactory. 

Excellent  use  may  also  be  made  of  this  test  in  the 
control  of  materials  on  the  job  or  at  the  source  of 
supply.  If  the  organic  matter  test  means  anything 
whatsoever  in  the  particular  instance,  it  could  be  made 
to  check  up  such  details  of  production  as  stripping 
and  washing.  A  darkening  in  color  would  indicate 
that  organic  matter  was  increasing  and  that  materials 
and  operations  should  be  investigated. 

In  general,  it  can  be  said  that  the  colorimetric  test 
for  organic  impurities  as  made  at  present  on  concrete 
sands  gives  only  an  indication  of  where  trouble  might 
be  expected  and,  as  intimated  above,  should  not  be  used 
as  a  positive  factor  in  judging  sands  except  in  those 
localities  where  experience  has  shown  it  to  be  of  un- 
doubted reliability. 

Study  Inundation  Method  of  Measuring  Sand 

Reports  from  the  Bureau  of  Standards  state  that  it 
has  started  an  investigation  to  determine  the  feasibility 
of  measuring  sand  for  concrete  in  an  inundated  condi- 
tion. This  is  in  continuation  of  the  studies  made  by 
R.  L.  Bertin,  reported  in  Engineering  Newx-Record, 
June  22,  1922,  p.  1047.  The  Bureau  of  Standards  notice 
on  the  subject  reads  as  follows :  "With  small  additions 
of  moisture  to  sand,  the  sand  swells,  that  is,  the  volume 
occupied  by  a  given  quantity  of  sand  increases,  and 
this  increase  sometimes  reaches  an  amount  as  large 
as  38  per  cent  of  the  original  volume.  Conversely,  the 
quantity  of  sand  in  a  measure  of  given  size  varies 
greatly  with  the  amount  of  moisture  in  the  sand.  This 
fact  makes  it  difficult  to  insure  the  same  proportion  be- 
tween sand  and  cement  in  successive  batches  of  con- 
crete because  the  percentage  of  moisture  in  sand  varies 
greatly  from  time  to  time.  Preliminary  investigations 
have  indicated  that  if  the  vessel  in  which  the  sand  is 
measured  contains  sufficient  water  to  submerge  the 
sand,  the  same  quantity  of  sand  can  be  placed  in  the 
vessel  regardless  of  the  quantity  of  moisture  originally 
obtained.  The  investigation  is  to  determine  whether 
the  measurement  of  sand  inundated  will  effect  uniform- 
ity in  the  proportioning  of  sand  to  cement  and  conse- 
quently uniformity  in  the  strength  of  the  concrete.  An 
affirmative  answer  to  this  question  would  mean  the 
solution  of  one  of  the  most  troublesome  problems  in 
the  concrete  industry." 
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Green  heart  as  Teredo  Resistant 
on  Panama  Locks 

Experience  Indicates  that  Shipworm  Will  Thrive 

in  Timber  Generally  Held  to  Be  Highly 

Resistant  to  Its  Attack 

By  C.  J.  Embree 

Office  Engineer,   the  ranama  Canal,   Balboa  Heights,  C.   Z. 

EXPERIENCE  on  the  structure.s  of  the  Panama 
Canal  has  not  borne  out  the  estimate  of  the  value 
of  greenheart  as  a  teredo-resistant  contained  in  the 
following  definitions: 

"Greenheart — A  valuable  timber  tree  re- 

markable for  being  almost  exempt  from  the  attack 
of  white  ants  on  land  and  of  the  teredo  in 
water.     ■"■     ''■     '■'     *" 

New  Internatioxal  Encyclopaedia 


FIG.    1.     END  OF  MIRAFLORES  REGULATING  VALVE 
End  view  of  valve  shown   in   Fig.    2.     This  valve  was  installed 
in  the  brackish  water  of  MiraHores  Lake,    J4   tt.  above  sea-level. 

♦ 

"Greenheart — One  of  the  most  valuable  timbers 
*  ■■•■  ■'■■  and  its  value  is  greatly  enhanced  by 
the  fact  that  it  is  proof  against  the  ravages  of 
many  marine  borers  which  rapidly  destroy  pile.s 
and  other  submarine  structures     "     ■"'    *     *" 

E^irijclopaedia  Britannica 

When  the  Panama  Canal  lock  structures  were  being 
designed  it  became  necessary  for  the  engineers  to  select 
some  kind  of  timber   that  would   be  practically   proof 


against  the  attack  of  marine  borers  such  as  the  teredo 
Naturally  they  turned  to  some  of  the  better  known 
woods  used  in  lock-gate  and  ship  construction,  among 
(hem  being  teak  wood  and  greenheart,  which  are  rated 
by  Lloyd's,  first  and  second  respectively.  Before  deter- 
mining the  kind  of  wood  to  be  used,  an  investigation 
was  made  referring  to  as  many  authorities  as  possible. 
Among  these  were:  "Greenheart  Timber."  by  P.  M. 
Moir,  Va72  A^o.sfrawrf'.s  Magazine,  Vol.  1,  1869;  "Timber 
in  Marine  Works."  by  C.  Graham  Smith,  Engineerinn 
News.  April  5,  1879;  "Timber  and  Timber  Trees," 
Thomas  Laslett,  1894;  "Construction  Woods  of  British 
Guiana,"  by  L.  M.  Hill,  Proceedings  Inst.  C.  E.,  Vol. 
147;  R.  Hammersley-Heenan.  Proceedings  Inst.  C.  E., 
1897;  "Greenheart  de  Demerara,"  published  by 
Nouthande!  vorheen  G.  Alberts  Lzn  &  Co.,  Middleburg, 
Holland,  1904;  G.  Lacy-Good,  Proe.  Cape  Soc.  C.  E.. 
Vol.  II,  1905;  R.  Devenish-Mears,  Proc.  Cape  Soc.  C.  E., 
Vol.  11,  1905;  "Timber,"  by  J.  R.  Baterden,  Van 
Nostrand  &  Co.,  N.  Y.,  1908;  "Wood,"  by  G.  S. 
Boulger,  Ed.  Arnold,  London,  1908;  "Some  Data  on  thp 
Resistance  of  Demerara  Greenheart,"  by  Houthandel 
vorheen  G.  Alberts  Lzn  &  Co.,  Middleburg,  Holland, 
1910;  Lieut.  Col.  Bailey;  7'?-aw.s.  Royal  Scottish  Arbori- 
culture Soc,  Vol.  XXIII,  Part  II,  1910;  "Greenheart," 
trade  pamphlet  published  by  Sprostons,  Ltd.,  George- 
town, Demerara,  1912;  also  correspondence  with  vari- 
ous American  consuls,  foreign  engineers,  and  handler.s 
of  timber   in   Demerara. 

As  a  result  of  the  investigation  made  at  that  time, 
the  following  facts  were  determined  regarding  green- 
heart. The  specific  gravity  of  the  wood  varies  from 
1.08  to  1.23.  equivalent  to  67.5  to  75  lb.  per  cubic  foot. 
The  heaviness  of  the  wood  seems  to  increase  as  the 
predominant  hue  deepens.  It  is  also  considered  that  the 
quality  of  the  wood  varies  directly  as  the  predominant 
hue  of  the  timber,  that  is,  the  darker  the  wood,  the 
higher  the  quality.  The  sapwood  is  not  resistant  to 
marine  wood  borers  and  should  be  removed  when 
possible  from  timber  exposed  to  their  attacks.  The 
shipworm  and  crustacean  borers  undoubtedly  attack 
greenheart,  but  in  the  Netherlands,  for  instance,  the 
attack  does  not  proceed  deeper  than  ■;  in.,  and  ordi- 
narily less.  The  wood  is  supposed  to  posses  a  poisono'is 
character,  rendering  care  necessary  in  working  it;  and 
this  quality  seems  to  be  the  basis  for  the  belief  that 
the  heartwood  softens  the  calcareous  lining  of  the 
teredo's  burrow,  destroying  the  mollusk. 

Reports  on  the  use  of  greenheart  timber  in  the 
tropics  seemed  to  indicate  that  it  would  have  consid- 
erable life.     Some  of  these  were  as  follows: 

In  Trinidad.  W.  I.:  15  years  against  the  teredo. 
(American  Consul,  Trinidad.  1912.)  At  Georgetown, 
Demerara:  20  to  25  years  against  the  shipworm. 
(American  Consul,  Georgetown,  1912.)  At  Bombay, 
India:  Gates  of  Prince's  Dock  opened  January,  1881, 
removed  and  replaced  once.  Steel  gates  now  installed. 
At  Calcutta,  India:  Kidderpore  Docks;  timber  jetty 
approaches  driven  in  1890.  After  ten  years  many  tim- 
bers reduced  from  a  diameter  of  14  in.  to  a  diameter 
of  8  in.  (Proceedings  Cape  Soc.  C.  E.,  Vol.  II,  1905.) 
South  America:  Firms  handling  greenheart  admit  that 
it  together  with  all  timbers  is  destroyed  by  marine 
borers. 

As  a  result  of  the  investigation  outlined  above,  it 
was  believed  that  greenheart  would  be  the  best  timber 
that   we  could  use.     The   locks  and   gates  are  fed  by 
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fresh  water  in  Gatun  Lake,  the  lock  structures  being 
about  seven  miles  inland  from  the  ocean.  In  1915  it 
was  decided  to  install  some  regulating  valves,  and 
greenheart  timber  was  used,  as  the  valves  would  be 
subjected  only  to  a  velocity  head  of  water  and  no  trouble 


tion  of  which  will  be  found  in  the  Proceedings  of  the 
Biological  Society  of  Washington,  March  31,  1921,  p.  26. 
During  the  past  year  about  41  per  cent  of  the  sill 
timbers  were  removed  at  Miraflores  Locks  and  replaced 
with  a  native  timber  known  as  Almendra,  which  has  the 

physical  characteristics  of 
greenheart  (strength)  but 
which  we  know  will  be  at- 
tacked by  marine  borers.  This 
timber  has  been  used  because 
it  can  be  obtained  locally  and 
we  hope  that  it  will  have  at 
least  the  life  of  greenheart, 


FIG.   2.      FRONT  OF   MIRA- 
FLORES REGUL.\TIN-G 
VALVE 

These  valves  and  those  at  Pedro 
Miguel  Locks  were  practically 
dislroyed  by  teredo  although 
made  of  greenheart  and  sub- 
merged in  water  54  ft.  and  83  ft. 
above  sea-Iev,--l. 


whereas    it    is    far    less    ex- 
pensive. 

Fig.  1  shows  one  end  of 
a  regulating  valve  removed 
from  the  upper  end  of  Mira- 
flores Locks  in  April,  1922. 
Fig.  2  shows  the  front  of 
the  same  valve,  on  which 
it  will  be  noted  that  the  attack 


had  been  noted  with  the 
greenheart  sill  timbers.  The 
valves  were  installed  in  May, 
1917. 

In  1918  and  1919  it  was 
noted  that  the  sill  timbers 
were  being  pitted  but  it  was 
not  thought  that  this  would 


FIG.  3.     SECTIONS  OF  GREEN- 
HEART HONEY-COMBED 
BY  TEREDO 

Pieces  A  and  B  are  section.s  of 
Miraflores  lock-gate  timbers  in- 
stalled in  January,  1914,  and  re- 
moved in  March.  1922.  Pieces  C 
and  D  arc  parts  of  greenheart 
regulating  valves  shown  in  Figs. 
1  and  2. 


prove  serious.  Later,  in 
1920,  20  per  cent  of  the  sill 
timbers  were  taken  out  at 
Miraflores  Locks,  as  it  was 
found  that  they  had  been 
attacked  by  teredo.  Samples 
of  the  teredo  were  taken  to 
James  Zetek,  entomologist 
for  Ancon  Ho.spital,  for  iden- 
tification, and  they  were  advised  that  they  were  probably 
of  the  species  Xylotrya,  but  that  he  wanted  to  forward 
them  to  Washington  to  have  (hem  examined.  Dr.  Paul 
Bartsch,  curator  of  marine  invertebrates,  U.  S.  National 
Museum,  declared  them  to  be  a  new  species  which  he 
called  "Bankia  (Neobankia)  zeteki,"  a  scientific  de.scrip- 


of  the  teredo  is  considerably  advanced  on  the  lower  tim- 
bers, and  that  there  are  surface  indications  that  the 
shipworm  has  practically  destroyed  the  valve  proper. 
This  was  proved  to  be  a  fact  when  some  of  the  timbers 
of  the  valve  were  broken  up.  Fig.  3,  pieces  C  and  D,  are 
are  also  part  of  the  regulating  valves.     These  illustra- 
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tions  indicate  plainly  that  the  worm  has  destroyed  the 
valves.  It  is  also  known  that  the  regulating  valves  at 
the  upper  and  lower  ends  of  Pedro  Miguel  Locks  will 
have  to  be  removed  and  replaced  with  steel  valves. 

In  Fig.  3,  pieces  A  and  B  show  sections  of  one  of 
the  lock  gate  sill  timbers  originally  installed  in  January, 
1914,  and  removed  in  March,  1922.  The  timber  shown 
was  part  of  the  intermediate  gate  sill  in  the  west 
chamber  of  the  upper  lock  at  Miraflores.  It  is  known 
that  similar  replacement  must  be  made  at  Pedro  Miguel 
Locks  when  maintenance  work  starts  there  next  fall. 
Pedro  Miguel  Locks  are  used  between  Gatun  Lake  level 
(85  ft.  above  sea  level)  and  Miraflores  Lake  (54  ft. 
above  sea  level). 

Some  action  of  the  teredo  has  also  been  noted  at  the 
Atlantic  locks,  but  not  to  such  an  extent  that  is  has 
required  the  removal  and  replacement  of  the  greenhearl 
sill  timbers. 

The  result  of  our  e.xperience  with  teredo  and  green- 
heart  at  the  Pacific  locks  indicates  that  the  shipworm 
will  live  and  thrive  in  greenheart  timber  in  sea  water, 
in  the  brackish  water  of  Miraflores  Lake,  54  ft.  above 
sea  level  and  even  in  timbers  located  in  upper  Pedro 
Miguel  Locks  where  the  water  is  supposedly  fresh  (83 
ft.  above  sea  level)    and  fed  by  Gatun  Lake. 


mobile  traffic,  there  is  a  large  number  of  heavy  mail 
trucks  going  to  and  from  the  Union  Station.  Since  this 
street  is  a  city  boulevard  it  is  not  used  by  heavy  com- 
mercial trucks,  but  for  a  large  part  of  the  day  the 
structure  is  loaded  from  end  to  end  with  two  rows  of 
pleasure  vehicles  on  each  roadway  and  when  the  river 
span  is  open  for  passage  of  a  vessel  these  vehicles  stand 
as  close  together  as  possible  on  the  approach  span. 

An  inspection  of  the  bridge,  during  which  the  mini- 
mum reduced  section  of  each  member  was  calipered, 
showed  reductions  in  section  of  from  30  to  60  per  cent, 
so  that  when  calculations  were  made  excessive  stresses 
were  found  to  exist  in  chords  and  diagonals.    The  live- 

O/U  counter 
.removeot 


FIG, 


-REINFORCEMENT   OF   MIDDLE   TRUSS 


Strengthening  Truss  Bridge  Over 
Tracks  at  Chicago 

Corrosion  of  Old  Bridge  Carrying  Heavy  Traffic 

Necessitates  Reinforcement  in  Advance 

of  Building  New  Structure 

TEMPORARY  reinforcement  of  trusses  in  the 
Jackson  Boulevard  bridge  over  the  tracks  approach- 
ing the  Chicago  union  station  has  been  carried  out 
recently  on  account  of  extensive  deterioration  of  the 
bridge  and  pending  its  reconstruction  within  the  next 
few  years. 

This  structure  consists  of  a  64-ft.  half-through  plate 


i^iU.   1- 


-BOTTOM  CHORD  AND   WKiJ   REINFORCEMENT  IN    JIIl'DLE    TRUSS 
The  original  eyebar  chord  is  under  the  floor. 


girder  span  and  a  213i5-ft.  pin-connected  through  truss 
span,  both  built  in  1888.  The  structure  is  so  located 
that  smoke  and  gases  from  locomotives  standing  in  the 
station  caused  e.xtensive  corrosion  in  members  of  the 
truss  span.  There  are  two  21-ft.  roadways  with  an 
intermediate  truss  and  two  8-ft.  sidewalks  outside  of 
the  outer  trusses.      In   addition   to   very  heavy   auto- 


load used  in  these  calculations  was  100  lb.  per  square 
foot  on  roadways  and  sidewalks. 

A  new  viaduct  will  be  built  at  this  point  in  connec- 
tion with  the  new  Union  Station  work  and  probably 
will  be  completed  within  the  next  two  or  three  years. 
The  north  half  of  the  existing  structure  will  be  re- 
moved when  the  new  viaduct  is  started  and  the  entire 
traffic  of  Jackson  Boulevard  will  be  carried  by  the  south 
roadway  until  the  first  section  of  the  new  bridge  is 
completed,  and  in  service.  Somewhat  more  extensive 
repairs  were  made,  therefore,  to  the  south  roadway  on 
account  of  the  additional  traffic  which  will  be  carried 
during  construction  of  the  new  bridge.  But  on  account 
of  the  short  remaining  life  of  the  present  structure  only 
those  members  having  a  calculated  stress  which  greatly 

exceeded  safe  working  values 
were  reinforced.  For  the  same 
reason  pairs  of  4  x  18-in.  tim- 
bers were  bolted  to  the  steel 
floor  stringers  for  strengthen- 
ing them,  as  a  substitute  for 
the  more  expensive  method  of 
renewing  with  steel  members. 
Part  of  the  bottom-chord 
reinforcement  is  shown  in 
Fig.  1,  this  work  being  above 
the  floor  while  the  original 
bottom  chord,  composed  of 
eyebars,  is  below  the  floor. 
The  location  and  arrangement 
of  reinforcing  members  in  the 
middle  truss  is  shown  in  Fig. 
2  and  details  of  typical  exam- 
ples are  given  in  Fig.  3.  In 
the  middle  truss  (Fig.  2)  the 
work  is  as  listed  below,  and  this  is  duplicated  at  the 
other  end  of  the  truss. 

Chord  Reinforcement 
a — b.  One  loop,  2i-in.  bars,  both  ends  looped. 
h — c.  Two  loops  with  li-in.  bars;  loop  at  b  and  pin  ends  in 

plates  at  c. 
c — d,  Four  bars  li-in.  with  pin  ends  in  plates. 
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d — e,  Two  loops,  with  15-in.  bars;  pin  ends  at  il  and  loop 

at  e.    Web  reinforcement. 
B — c,  Two  loops  with   li,'-in.  bars;  loop  at  //  and  pin  ends 

at  c. 
C — d.  Two  2-in.  bars  with  pin  ends. 
D — e,  Two  2-in.  bars  with  pin  ends  at  I)  and  loops  at  e. 
E — /,  Two  loops  of  IJ-in.  bars. 
F — -(/,  Two  loops  of  IJ-in.  bars. 

Truss  reinforcement  consisted  of  loop  rods  wherever 
space  was  available  for  placing  these  loop.s  on  the  truss 
pins,  the  bars  and  loops  being  connected  and  adjusted 
by  turnbuckles.  In  two  panels  of  the  middle  truss  the 
old  counters  were  removed  to  provide  room  for  placing 
the  new  loops  on  the  pins.  At  some  panel  points  an 
alternative  method  was  made  necessary  by  the  position 
of  the  chord  eyebars.  This  method  consisted  of  riveting 
pin  plates  to  the  truss  posts  for  the  connection  of  flat 
yokes  carrying  the  new  chord  bars.  At  some  of  the 
top-chord  panel  points  also  it  was  necessary  to  rivet 
pin  plates  to  the  chords  for  the  attachment  of  yoke  ends 
on  the  diagonal  bars.  These  various  connections  are 
shown  in  Figs.  2  and  3. 

Jacking  Posts — In  addition  to  the  reinforcement  of 
the  trusses  it  was  found  necessary  to  renew  the  timber 
bents  supporting  the  east  end  of  the  south  truss,  owing 
to  the  crushing  of  the  caps  under  load.  This  timbering 
was  placed  under  the  span  in  1917  to  form  an  extension 
of  the  masonry  pier  when  the  bridge  was  shifted  south- 
ward about  5  ft.  to  line  up  with  the  new  bascule  span 
built  across  the  river  at  that  time. 

Restricted  space  under  the  bridge  made  it  impossible 


bottom  chord  in  order  to  provide  against  bending  the 
end  post.  Four  50-ton  jacks  wei-e  used  under  the  post, 
the  jacks   being  mounted   on    temporary   timber   bents 


4.fr,.'/i  ani/ 


4J^''rotis.5'long 


End  post. 


Sectdjn  A-A 


FIG.    4— .JACKIXG    POST   FOR   R.VISIXG    BRinOE 

placed  close   against  the   bridge   pier.     The   calculated 
load  of  the  middle  truss  was  about  140  tons. 

This  entire  work  was  made  necessary  largely  through 
postponement   of  the   Union    Station   work  during   the 


.2.2'"' bars 


Chord   r- ^-f, 
eyfbcr   ^""CJl 

^^  "?,',*'^  '       S'chord  ban 

2  loops,  S'xl'4"forlfbars 


■Top  chord 


_,  Lower  Chord  Loops  at  e 
End  post.  /      ^  ,  2f''bar 

/.Loop.  5j/.  It  " 


Chord  bracing  New  bar 


CUvi 


FIG.  3— DET.^ILS  OP  REINFORCING  MEMBERS  OF  BIUDGK    TRTSS 


to  place  jacking  bents  at  panel  points  and  the  method  war,  and  from  its  temporary  character  it  was  more  or 

adopted  was  to  raise  the  trusses  by  means  of  steel  jacking  less  of  a  makeshift,  only  such  repairs  being  undertaken 

posts  connected  to  the  end  posts,  as  shown  in  Fig.  4.  as  were  considered  absolutely  necessary  for  the  safety 

It  will  be  noted  that  bar  loops  were  used  to  connect  the  of   the    structure    until    its    renewal.      The    truss    and 

jacking  point  with  the  pin  at  the  first  panel  point  of  the  floor-system  reinforcing  was  designed  by  J.  C.  Bland, 
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engineer  of  bridges  and  buildings,  Pennsylvania  R.R., 
Pittsburgh,  Pa.  The  work  was  done  by  the  Ferro  Con- 
struction Co.,  Chicago,  under  the  supervision  of  C.  L. 

Barnaby,  division  engi- 
neer, Pennsylvania  R.R. 
Field  inspection  was  done 
and  the  raising  apparatus 
designed  under  the  direc- 
tion of  T.  J. 
chief  engineer 
tenance-of-way, 
sylvania  R.R. 
western  region) ,  Chicago. 
Somewhat  similar  rein- 
forcement operations  on 
two  other  Chicago 
bridges,  one  of  which  was 
a  drawspan,  were  de- 
scribed in  Engineering  Neivs-Record  of  May  8  and  15, 
1919,  pp.  913  and  956. 


Skillman, 
of    main- 
Pen  n  - 
(north- 


FIG.  5— JACKING  POST  CON- 
NECTION TO  END  POST 
OF  TRUSS 


Transfer  of  Whole  Town  11  Miles 
by  Truck  and  Trailer 

Jennings,  Mich.,  Being  Moved   to  Cadillac  on 

Specially  Built  Structural  Steel  Frame  of 

Trailer  —  Running  Time  Four  Hours 

HOUSES  in  the  abandoned  town  of  Jennings,  Mich., 
are  being  transferred  by  truck  and  a  specially 
built  gigantic  trailer  to  Cadillac,  Mich.,  11  miles  distant. 
Jennings  was  founded  about  25  years  ago  by  the 
Mitchell  Brothers  Lumber  Co.  A  sawmill,  flooring  and 
chemical  plant  gave  employment  to  500  men.  Now  the 
industries,  families  and  residences  are  all  being  moved. 
Many  plans  for  the  transfer  were  considered  and  re- 
jected as  impractical.  Finally  engineers  of  the  Acme 
Motor  Truck  Co.  proposed  building  for  the  lumber 
company  a  trailer  with  four  wheels  abreast  supporting 
a  steel  frame  capable  of  carrying  a  35-ton  house. 

There  are  75  to  100  houses  to  move,  an  operation 
which  will  require  three  or  four  months'  time.  They 
vary  from  24  x  30  ft.  to  24  x  40  ft.,  and  are  all  1  i  stories 
high,  well-built,  comfortable  and  arranged  for  conve- 
nience; and  many  of  them  have  hardwood  floors.  Their 
■weight  varies  from  15  to  35  tons.  The  windows  are 
left  in  all  of  them  and  none  has  been  cracked,  except 
in  passing  through  the  city  of  Cadillac,  when  the  limbs 
of  shade  trees  along  the  streets  broke  one  or  two  when 
the  first  house  was  brought  in. 

The  11-mile  trip  is  made  in  about  4  hours,  which 
includes  all  necessary  stops  to  wait  for  traflSc  to  pass 
before  entering  upon  a  stretch  of  road  too  narrow  to 
allow  passing,  though  the  actual  running  speed  is  from 
5  to  8  miles  per  hour.  Loading  and  unloading  and 
passing  through  the  city  requires  a  longer  time,  how- 
ever, as  it  is  often  necessary  to  raise  or  remove  the 
electric  light  and  telephone  wires.  Up  to  Sept.  1  the 
rate  of  moving  was  about  two  houses  every  three  days, 
although  as  the  crew  doing  the  work  grows  more 
accustomed  to  it  it  is  probable  a  house  a  day  will  be 
brought  over  the  road.  The  flooring  and  chemical 
plant  will  also  be  brought  to  Cadillac,  which  will  result 
in  an  increase  of  from  500  to  1,000  in  population  and 
make  additional  homes  necessary;  at  present  a  shortage 
of  houses  exists  in  the  city. 


The  frame  of  the  trailer  is  24  ft.  wide  by  42  ft.  long 
and  consists  of  five  longitudinal  members  of  structural 
steel,  securely  held  in  place  by  two  main  and  four  supple- 
mentary transverse  beams.  Diagonal  cross-braces  are 
built  into  the  frame  to  distribute  the  stresses  whei'e 
excessive  weaving  and  twisting  would  occur.  To  give 
added  rigidity  and  strength  to  the  structure,  the  three 
center  longitudinal  members  are  reinforced  with  large 


STORY-AND-A-HALP  HOUSE  READY  FOR 
11-MILE  JOURNEY 

trussrods  securely  anchored  to  the  member  at  each 
end  and  supported  at  equal  intervals  by  cast-iron  struts. 
The  tension  in  these  rods  is  equalized  by  a  series  of 
turnbuckles. 

The  platform  at  the  forward  end  of  the  frame  is 
raised  18  in.  above  the  trailer  and  is  constructed  of 
channels,  I-beams  and  plates,  substantially  braced  with 
diagonal  members  to  the  forward  transverse  member  of 
the  trailer  proper  in  order  to  eliminate  side  sway.  This 
platform  is  connected  to  the  trailer  frame  by  means  of 
heavy  gusset  plates  and  channels  of  sufficient  strength 
to  transfer  safely  approximately  25  per  cent  of  the 
weight  of  the  trailer  and  load  to  the  rocking  fifth-wheel 
mounted  on  the  truck. 

At  the  rear  the  trailer  is  carried  on  four  cast-steel 
truck  wheels,  all  abreast,  equipped  with  40x6  dual  truck 
tires.  The  wheels  are  arranged  in  pairs,  each  wheel 
operating  on  tapered  roller  bearings  supported  by  a 
tubular  steel  axle  shaft.  The  shafts  of  each  pair  of 
wheels  are  bolted  together  at  the  center  through  a  lai-ge 
steel  casting  which  is  supported  by  an  extra  heavy 
wrought-iron  pipe  extending  through  it  and  at  right 
angles  to  the  shaft.    Heavy  steel  pillow  blocks  at  either 
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end  of  this  pipe  support  the  weight  of  the  trailer  and 
load  through  coil  springs  attached  to  the  trailer 
frame.  This  unique  construction  not  only  cushions  the 
load  but  successfully  provides  for  road  inequalities,  an 
essential  result  when  taking  into  consideration  that  the 
distance  between  the  outside  wheels  is  11  ft.  To  relieve 
the  springs  from  driving  stresses  a  radius  rod  with 
flexible  connections  is  provided  for  both  sets  of  wheels, 
the  forward  end  of  which  is  secured  rigidly  to  the 
trailer  frame  and  the  rear  end  fastened  to  the  end  of 
the  wrought-iron  pipe  through  a  swivel  connection. 
In  order  to  maintain  perfect  alignment  of  all  four 
v/heels,  the  wrought-iron  pipes  supporting  the  axle 
shafts  are  tied  together  by  a  system  of  flat  bars 
secured  to  the  trailer  frame  and  so  arranged  as  to  com- 
pensate for  spring  deflection. 

In  loading  the  house  is  rai.sed  by  a  series  of  jacks 
located  at  each  side.  The  two  outside  longitudinal 
members  of  the  trailer,  which  are  bolted  on,  are  re- 
moved, the  trailer  is  then  backed  under  the  building 
and  the  house  is  lowered  until  it  rests  evenly  on  the 
trailer  frame.  The  side  members  are  replaced  if  it  is 
found  necessary  and  the  unit  is  ready  for  its  journey. 


One  Man  in  Thousand  Is  Oregon 
Engineer  Ratio 

THIS  year  the  holders  of  licenses  to  practice  engineer- 
ing in  the  state  of  Oregon  number  about  one  for 
every  thousand  of  the  state's  total  population.  The  Ore- 
gon license  law  was  passed  July  1,  1919,  to  go  into  effect 
Jan.  1,  1920.  Reference  to  the  act  appeared  in  Engi- 
■neerinci  News-Record.  Sept.  25,  1919,  p.  631.  Within 
the  time  limit  prescribed  for  the  granting  of  licenses 
without  examination  about  1,150  applications  had  been 
received.  Only  about  seventy-five  applicants  have  been 
examined  since  that  time  and  many  of  these  are  engi- 
neers from  other  states  wishing  to  practice  in  Oregon. 

While  some  1,200  engineers  is  considered  a  relatively 
large  number  for  a  state  of  only  783,000  total  popula- 
tion (1920  census),  only  about  800  engineers  are  now 
operating,  as  shown  by  the  number  of  licenses  taken  out 
this  year.  Under  the  Oregon  law-,  once  an  engineer  has 
qualified  and  received  a  license  he  does  not  forfeit  that 
license  by  non-payment  of  the  annual  fee  and  even  if  no 
annual  fees  are  paid  for  a  number  of  years  he  is 
entitled  to  practice  again  whenever  he  pays  up  the 
accumulated  fees,  plus  a  slight  additional  tax  imposed 
as  a  penalty  for  delay. 

The  first  licenses  issued  were  obtained  in  a  compara- 
tively easy  way  under  the  terms  of  the  law,  but  the 
policy  of  the  board  of  examiners  is  now  to  maintain  a 
strict  standard  of  high  professional  qualifications.  As 
a  result  only  about  two-thirds  of  the  candidates  that 
apply  for  examination  are  now  being  rated  with  a  pass- 
ing grade.  Applications  are  being  received  at  the  rate 
of  tw'o  to  four  per  month. 


Handling  Customers  Water  Bills  in  Toledo 

The  45,000  water  customers  accounts  in  Toledo,  0., 
cost  in  1921  slightly  less  than  $2  each.  This  is  too 
much  for  bookkeeping,  billing  and  collecting,  according 
to  the  latest  annual  report  ot  the  water  department,  and 
steps  are  being  taken  to  reduce  it.  Accounting,  meter 
reading  and  administration  cost  $9.28  p.  m.  g.  as  against 
$8.52  in  1920. 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Drainage  Wells  That  Might  Pollute  Water 
Controlled  in  Florida 

Sir — In  En(jineciiii(i  Xeicti-Ricoid,  of  July  l."?,  p.  75,  I 
note  an  article  by  R.  M.  Downie,  Keystone  Driller  Co., 
Beaver  Falls,  Pa.  As  this  article  opens  with  a  reference 
to  Florida,  and  may  be  misleading  to  people  interested  in 
that  state,  I  wish  to  call  attention  to  the  fact  that  the  sink- 
ing of  such  wells  is  a  violation  of  state  laws  [except  where 
approval  for  the  wells  is  secured  from  the  State  Board  of 
Health — EorroR].  An  act  was  passed  by  the  Florida  Leg- 
islature (approved  June  7,  1913)  entitled:  "An  Act  to  Pre- 
serve the  Purity  of  the  Underground  Waters  of  the  State  of 
Florida  for  the  Protection  of  tlie  Public  Health."  This  act 
specifically  states  that : 

"No  municipal  corporation,  private  corporation,  person  or 
persons,  within  the  state,  shall,  after  the  passing  of  this 
Act,  use  any  cavity,  sink,  driven  or  drilled  well  now  in 
existence,  or  sink  any  new  well  within  the  corporate  limits, 
or  within  five  miles  of  the  corporate  limits,  of  any  incor- 
porated city  or  town,  or  within  any  unincorporated  city, 
town  or  village  or  within  five  miles  thereof,  for  the  purpose 
of  draining  any  surface  water  or  discharging  any  sewerage 
[sewage]  into  the  underground  waters  of  the  state,  without 
first  obtaining  a  written  permit  from  the  State  Board  of 
Health."  The  act  further  states  that  the  State  Board  of 
Health  may  "revoke  such  permit  at  any  time  on  due  notice 
after  investigation  and  hearing." 

The  object  of  this  act  of  the  Legislature  is  to  prevent  the 
fouling  of  the  very  excellent  underground  waters  of  the 
State,  as  turning  the  surface  drainage  into  the  same 
underground  sources  from  which  the  water  supply  of 
many  of  the  cities,  villages  and  towns  of  the  State  of 
Florida  receive  their  supply,  is  a  very  dangerous  expedient. 

The  last  sentence  of  the  next  to  the  last  paragraph  of 
Mr.  Downie's  article  reads:  "The  outlet  from  the  wells  is 
always  some  hundreds  of  feet  below  sea  level  and  the  sewage 
does  not  at  all  contaminate  the  underground  waters."  The 
outlet  from  these  wells  is  an  uncertain  matter  as  the  head 
on  most  of  them  is  from  12  to  17  ft.  above  sea  level  on  the 
west  coast  and  if  a  well  is  left  open  it  will  flow  at  sea  level, 
so  that  the  water  that  is  put  in  at  one  place  may  flow  out  at 
another.  Chester  D.  McFarland, 

General  Manager,  Tampa  Water  Works  Co. 

Tampa,  Fla.,  Sept.  11. 

Color  and  Harmless  Bacteria  in  Water  Supplies 

Sir— The  articles  by  C.  M.  Saville  and  A.  L.  Gammage 
in  Enc/bieering  News-Record,  Sept.  7,  pp.  380  and  391,  and 
the  discussions  at  the  New  England  Water  Works  con- 
vention on  Sept.  15  by  J.  E.  Garratt  on  the  effect  of  copper 
sulphate  on  the  length  of  filter  runs  at  Hartford  and 
by  Robert  Spurr  Weston  on  hydrogen-ions  have  led  the 
writer  to  set  down  here  some  radical  thoughts  on  water 
purification  that  have  persisted  with  him  for  two  or  three 
years.  These  suggestions  are  made  not  with  the  idea  that 
even  the  writer  himself  has  reached  unalterable  conclu- 
sions, but  rather  in  the  hope  that  someone  with  moi'e  oppor- 
tunity for  experimentation  may  be  sufficiently  interested 
to  pursue  the  matter  in  a  practical  way. 

The  exceedingly  interesting  studies  of  hydrogen-ion  con- 
centration that  have  been  made  in  recent  years  have  indi- 
cated the  value  of  that  study  in  the  solution  of  several 
troublesome  problems  connected  with  water  purification, 
but  it  is  not  clear  that  their  greatest  value  has  yet  been 
appreciated.     It   is   my   opinion   that   the   most   important 
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possibilities  of  these  hydrogen-ion  studies  will  be  found  to 
lie  in  the  direction  of  preventive  measures  rather  than  the 
curative  ones  so  far  considered.  For  example,  it  has  long 
been  my  belief  that  the  installation  and  operation  of 
expensive  filter  plants  for  no  more  important  reason  than 
the  removal  of  color  and  organisms — both  perfectly  harm- 
less— is  an  unscientific  and  unjustifiable  expense,  and  that 
if  we  water-supply  engineers,  combining  forces  with  our 
friends  the  chemists  and  the  physicists,  could  but  perform 
a  sufficiently  thorough  research  to  determine  the  funda- 
mental nature  of  color  in  water  and  why  some  streams  are 
highly  colored  while  others  flowing  from  apparently  similar 
watersheds  are  not,  we  would  perhaps  discover  that  the 
installation  of  small  automatic  dosing  machines  on  the 
principal  influent  streams  of  a  reservoir  would  eliminate 
the  color  problem  and  possibly  also  that  of  organisms.  The 
value  of  the  hydrogen-ion  studies,  it  seems  to  me,  is  in 
solving  the  question  of  what  materials  to  put  into  such 
dosing  machines  for  the  purpose  of  neutralizing  color. 

As  a  practical  illustration  of  this  kind  of  a  problem,  it 
would  be  interesting  to  know  the  relation  between  the 
hydrogen-ion  concentration  of  the  water  of  Esopus  Creek 
as  it  enters  and  as  it  leaves  Ashokan  Reservoir — partic- 
ularly at  times  of  high  runoff.  It  has  been  pointed  out  to 
me  that  there  is  often  a  quite  distinct  line  of  demarcation 
in  the  reservoir  between  the  slightly  milky  turbidity  of  the 
entering  water,  carrying  as  it  does  colloidal  clay,  and  the 
practically  colorless  water  of  the  main  body  of  the 
reservoir.  I  cannot  help  wondering  if  there  is  not  a  change 
in  the  hydrogen-ion  concentration  at  that  line  of  demarca- 
tion and  whether  the  clay  content  of  the  influent  water  is 
at  that  point  neutralized  by  some  more  dominant  char- 
acteristic of  the  main  body  of  accumulated  water.  The 
color  of  the  water  in  the  East  Basin  of  the  Ashokan 
Reservoir  is  low  while  the  color  of  the  stream  that  in  pre- 
reservoir  days  flowed  out  of  the  unstripped  swamp  that 
formed  most  of  its  bottom  rivaled  the  "dark"  brand  of 
liquid  that  once  made  Milwaukee  famous.  Is  one  not  justi- 
fied, then,  in  hazarding  the  guess  that  colloidal  clay  neu- 
tralizes the  color  and  that  something  connected  with  the 
color  neutralizes  the  clay  and  thus  both  the  turbidity  and 
the  color  are  eliminated?  If  this  can  be  accomplished  by 
natural  means  does  it  require  too  great  a  stretch  of  the 
imagination  to  suggest  that  scientific  methods  could  be  de- 
vised to  eliminate  by  relatively  simple  means  either  color 
or  turbidity?  Further,  would  not  the  cost  of  such  a 
scientific  study  be  insignificant  in  comparison  with  the  cost 
of  even  a  single  modern  purification  plant? 

Coming  home  from  the  New  England  Water  Works  con- 
vention the  other  day  a  number  of  engineers  were  discuss- 
ing the  crude  but  customary  method  of  applying  copper 
sulphate  to  a  reservoir  water  by  dragging  bags  from  a  boat 
as  compared  with  the  more  scientific  application  of  definite 
quantities  per  million  gallons  in  the  Catskill  Aqueduct  be- 
tween Ashokan  and  Kensico  Reservoirs,  and  it  was  sug- 
gested that  probably  the  main  reason  for  this  crude  method 
was  the  fact  that  the  first  man  who  applied  copper  sulphate 
did  it  in  that  way.  Whether  or  not  the  growth  of  organisms 
can  be  controlled  by  continuously  dosing  the  influent 
streams  of  a  reservoir  with  copper  sulphate  or  some  other 
substance  (and  it  may  well  pi-ove  inadvisable,  even  if  pos- 
sible, to  entirely  prevent  their  growth)  it  is  evident  that 
one  reason  why  corrective  measures  have  mainly  been  fol- 
lowed in  the  later  refinements  of  water  purification  rather 
than  preventive  measures  is  plain  inertia — the  fact  that 
the  discovery  and  development  of  the  principle  of  slow  sand 
filtration  was  such  a  notable  achievement  that  uncon- 
sciously we  have  felt  that  future  progress  in  water  purifica- 
tion must  be  made  from  that  as  a  starting  point,  whereas 
it  seems  quite  evident  to  me,  in  spite  of  the  contrary 
opinions  of  some  of  our  most  eminent  sanitary  engineers, 
that  the  time  is  not  far  distant  when,  sterilization  having 
been  standardized,  the  filtration  of  a  bacterially  clean  sur- 
face water  supply  will  be  a  thing  of  the  past. 

Francis  B.  Marsh, 
Designing    Engineer,    Providence 
Water  Supply  Board 

Providence,  R.  I.,  Sept.  16. 


Model  Tests  of  Skew  Arch  Thrust  Questioned 

Sir— In  your  issue  of  April  20,  p.  638,  Prof.  Clyde  T. 
Morris  reports  the  results  of  experiments  upon  a  model  of 
a  skew  arch  of  reinforced  concrete.  His  method  was  to 
subject  the  model  to  a  uniformly  distributed  load,  per- 
mitting one  end  (supported  on  springs)  to  yield  under  the 
load,  and  then  by  means  of  jacks  to  bring  the  movable  end 
back  to  its  original  position.  Under  these  conditions  he 
found  that  the  resultant  horizontal  thrust  was  very  near 
the  obtuse  corner  of  the  arch. 

The  generally  accepted  theory  of  arch  analysis  is  prem- 
ised on  fixed  abutments.  The  model  with  which  Prof. 
Morris  experimented  did  not  have  fixed  ends  and  its  action 
was  in  effect  that  of  a  spring. 

Consider  a  steel  spring  in  the  form  of  a  skew  arch  stand- 
ing on  a  smooth  level  surface  and  subjected  to  a  sym- 
metrically distributed  load.  The  spring  would  begin  to 
bend  about  an  axis  perpendicular  to  the  face  of  the  "arch," 
which  would  lift  the  acute  corners  off  the  supporting  plane 
and  leave  only  the  obtuse  corners  bearing.  Further  bend- 
ing would  be  about  an  axis  perpendicular  to  a  vertical  plane 
through  the  obtuse  corners,  and  the  obtuse  corners  would 
slide  in  the  direction  of  a  line  joining  those  corners.  To 
bring  the  spring  ends  back  to  their  original  position  (within 
the  limits  of  observation),  it  is  only  necessary  to  apply  equal 
and  opposite  horizontal  forces  at  any  symmetrically  located 
points  of  the  spring  ends  so  that  both  of  the  applied  forces 
are  in  a  vertical  plane  which  passes  through  the  center  of 
the  crown.  To  restore  the  spring  ends  to  exactly  the  same 
position  as  before  distortion,  with  unit  stresses  at  each 
point  identical  with  those  which  would  have  developed  had 
the  spring  ends  been  fixed  originally,  would  require  a  defi- 
nite distribution  of  forces;  but  to  determine  that  distribu- 
tion experimentally  supposes  an  accuracy  of  measurement 
not  easily  attained. 

Prof.  Morris  applied  replacing  forces  so  that  the  hori- 
zontal resultant  acted  near  the  obtuse  corner,  with  compo- 
nents of  about  910  lb.  normal  to  the  abutment  and  220  lb. 
end  thrust  for  the  maximum  load.  It  is  believed  that  a 
horizontal  resultant  of  1,700  lb.  applied  at  the  acute  corner 
- — 910  lb.  normal  to  the  abutment  and  1,440  lb.  end  thrust — 
would  serve  equally  well  as  a  replacing  force. 

The  burden  of  proof  is  upon  Prof.  Morris  to  show  that 
conclusions  based  upon  his  experiment  are  applicable  to 
skew  arch  bridges.  W.  H.  Yates, 

New  York,  Aug.  28.  Consulting  Engineer. 


The  Mission  of  the  University 

Sir — Permit  me  to  express  to  you  my  unqualified  approval 
of  your  editorial  on  "The  Mission  of  the  University"  in  the 
number  of  Aug.  31. 

The  expressed  intention  of  the  scheme  of  instruction 
which  our  universities  have  so  far  proposed  for  their  engi- 
neering students  is  to  develop,  so  far  as  they  are  able, 
trained  technicians.  Now  a  man  who  is  a  trained  technician 
may  not  be  in  any  meaning,  except  a  very  limited  one,  an 
educated  man.  A  skillful  carpenter  or  an  expert  mechanic 
are  specialized  technicians  in  perhaps  as  accurate  a  sense 
as  the  numerous  common  or  garden  varieties  of  gi'aduates 
our  schools  are  so  busily  occupied  in  turning  out.  It  may 
even  be  that  the  mechanic  would  be  equally  trained  with 
those  select  few  who  on  the  day  of  their  graduation  could 
elucidate  the  theory  of  least  squares  or  develop  the  analysis 
by  which,  on  the  elastic  theory,  the  stresses  in  monolithic 
arches  are  computed. 

It  is  only  one  of  the  duties  of  the  university  to  impart 
specialized  instruction;  it  is  indeed  only  one  of  its  duties 
to  develop  the  power  or  increase  the  capacity  of  its  students 
to  think  in  a  logical  and  orderly  fashion.  The  capacity  to 
reason  acutely  and  to  analyze  accurately  is  for  any  man  a 
most  important  intellectual  attribute,  and  it  may  be  that 
our  schools,  while  they  cannot  create,  are  doing  all  that  can 
reasonably  be  expected  of  them  to  develop  and  expand  this 
quality.  But  the  true  essence  of  education  is  another  matter. 
For  a  man  to  be  educated  he  must  at  least  have  touched 
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something  of  what  is  fine,  enduring,  distinctive — of  what  is 
set  apart  from  all  that  is  practical,  severe  and  concrete. 
He  must  have  felt  the  glow  of  higher  enthusiasms,  of  per- 
haps impractical  idealisms.  He  must  be  able  to  set  up  for 
himself  some  standard  of  comparison,  some  scale  of  relative 
values,  even  though  crude  and  ill  defined,  by  which  he  can 
judge  present  performances  and  assay  their  worth.  Only 
in  this  way,  hy  an  insistence  on  what  appears  to  the  com- 
mon view  impractical,  unrelated  to  the  conditions  to  be 
encountered,  is  it  possible  to  develop  a  finer  vision,  a  pro- 
founder  conception  of  the  dignity  and  worth  of  what  we 
are  attempting  to  execute,  and  an  imagination  more  crea- 
tive; because  the  ideals  conceived  and  the  goals  attempted 
are  not  discreet  and  particular. 

The  universities  are  the  only  agencies  through  which  to 
accomplish  this.  There  is  no  question  that  they  are  attempt- 
ing to  fulfill  with  all  their  power  the  obligation  of  pounding 
facts  into  resistant  brains;  but  are  they  fully  aware — -and 
particularly  are  our  engineering  schools  aware — of  their 
higher  and  their  more  insistent  duty  to  evoke,  if  not  rea- 
soned ideals,  at  least  a  conception  of  things  beyond  that 
which  is  practical  and  opportunistic;  to  instill,  if  not  culture, 
at  least  a  regard  for  culture;  to  turn  out  men  that  are 
human  and  sympathetic  with  the  finer  touch  that  comes 
from  more  highly  developed  sensibilities? 

Until  engineers  realize  that  the  most  important  half  of 
their  education  lies  entirely  outside  of  technical  training 
they  will  not  succeed,  they  will  not  even  be  called  upon  as 
leaders  in  a  new  world — or  in  an  old  world,  if  you  like. 
And  it  is  entirely  right  that  this  should  be  the  case. 

Thomas  Thomson  Towles, 

Richmond,  Va.,  Sept.  11,  Member,  Am.  Soc.  C.  E. 


Suggests  Foreign  Woods  to  Resist  Borers 

Sir — In  view  of  the  inquiry  into  protective  measures 
against  the  teredo  now  being  conducted  by  the  National 
Research  Council  and  the  Engineering  Foundation,  I  write 
to  recommend  experimental  work  with  certain  foreign 
timbers  that  are  able  to  withstand  the  action  of  marine 
borers  and  that  are  available  to  South  America  and 
Australia. 

Holland  is  making  extensive  use  of  greenheart.  I 
remember  that  the  specifications  for  the  fishing  harbor  of 
Scheveningen  called  for  greenheart  timber,  which  is  still 
standing  intact  after  18  years  of  exposure  to  shipworm. 
This  greenheart  is  one  of  the  most  valuable  timbers  and  is 
the  product  of  the  Nectatidra  Rodioei,  averaging  70  ft.  in 
height.  It  is  a  native  of  Guiana,  South  America,  and  exists 
inland  in  great  abundance.  The  Indian  name  of  the  tree 
is  "bibiru."  Greenheart  wood  is  of  a  dark  green  color  and 
is  one  of  the  most  durable  of  all  timbers.  Its  value  is 
greatly  enhanced  by  the  fact  that  it  is  proof  against  the 
ravages  of  marine  borer. 

In  Kelvingrove  Museum,  Glasgow,  there  are  two  pieces 
of  planking  from  a  wreck  s.ubmerged  during  18  years  on 
the  west  coast  of  Scotland.  The  one  specimen,  greenheart, 
is  merely  slightly  pitted  on  the  surface,  the  interior  of  the 
wood  being  perfectly  sound  and  untouched,  while  the  other 
specimen,  djati  or  teak,  which  comes  from  the  East  Indies, 
is  almost  entirely  eaten  away.  Greenheart,  under  either 
transverse  or  tensile  stress  is  one  of  the  strongest  of  all 
woods.  It  is  exceedingly  dense  and  its  specific  gravity  is 
very  high,  being  about  1.15.  A  timber  equally  used  in 
European  waters  is  jarrah,  or  Eucalyptus  margitiata, 
native  of  S.  W.  Australia,  a  close-grained,  heavy  red  wood, 
often  called  "ironwood"  in  Holland.  This  timber  is  not 
attacked  by  teredo  termites,  or  other  destructive  organisms, 
because,  perhaps,  of  its  alkaloid  carrying  property  and  its 
great  hardness.     It  very  much  resembles  mahogany. 

This  jarrah  tree  grows  straight  in  the  stem  to  great 
size  and  yields  squared  timber  up  to  24  in.  in  diameter  and 
40  ft.  long.  It  has  a  specific  gravity  of  1.01.  In  tropical 
countries  it  resists  also  the  ravages  of  white  ants.  When 
filled  with  the  sap  at  its  lowest  point  and  well  seasoned, 
this  wood  stands  exposure  in  the  air,  earth,  or  sea  remark- 


ably well,  on  which  account  it  is  in  demand  for  railway 
sleepers,  telegraph  poles  and  piling  in  British  colonies  and 
in  the  East  Indies. 

The  wood,  however,  frequently  shows  longitudinal 
blisters,  or  lacunae  filled  with  resin,  as  may  be  observed  in 
spurce  fir  timbers..  One  disadvantage  is  that  it  is  deficient 
of  fibre,  breaking  with  a  short  fracture  under  compara- 
tively moderate  stress.  Trautwine  quotes  lignum-vitae,  a 
similar  wood,  with  a  specific  gravity  of  1.33  weighing  83 
lb.  per  cubic  foot.  Both  greenheart  and  jarrah  timber  have 
been  classed  at  Lloyds'  Register  for  ship  building  pur- 
poses in  Table  A,  lines  1  and  3  respectively. 

The  greenheart  and  jarrah  woods  in  particular  should 
be  studied.  If,  however,  these  timbers  are  known  to 
engineers  in  this  country,  I  should  like  to  be  excused  for 
this  letter,  but  not  having  found  a  single  mention  of  these 
valuable  woods,  I  simply  could  not  refrain  from  speaking 
of  them.  But  why  is  it  that  jarrah  and  greenheart  have 
not  been  mentioned?  If  these  timbers  are  known  to  the 
National  Research  Council  and  the  Engineering  Founda- 
tion, why  have  they  decided  to  launch  a  nation-wide  cam- 
paign against  these  insects  while  foreign  timber  can  stand 
the  test?  These  timbers  give  splendid  service  in  European 
waters — why  not  here?  C.  KoOY. 

New  York,  May  36. 

[As  indicated  by  the  article  on  p.  619  of  this  issue,  expe- 
rience at  Panama  does  not  seem  to  bear  out  Mr.  Kooy's 
confidence  in  greenheart  at  least,  as  a  solution  of  the 
marine-borer  problem. — Editor.] 


Progressive  Construction  of  Highways — 
A  Question  of  Origin 

Sir — The  editorial,  "Maintenance  the  First  Task  of  High- 
way Development,"  appearing  in  Engineering  News-Record, 
Aug.  17,  p.  259,  is  very  pleasant  reading  to  me.  The  part 
printed  in  italics  appears  to  have  been  taken,  almost  ver- 
batim, from  an  article  on  highways  printed  in  your  issue 
of  March  21,  1918,  and  the  whole  editorial  shows  that  the 
article  mentioned  has  had  and  is  having  an  educational  value 
— although  the  author  gets  no  credit  for  the  complete 
change  in  trend  of  thought  of  highway  engineers. 

I  am  as  firmly  convinced  as  ever  that  if  the  progressive 
method  of  highway  construction  were  adopted  and  carried 
out  to  its  logical  conclusion,  we  would  increase  our  effective 
highway  system  by  100  per  cent  with  the  same  capital  in- 
vestment. Would  it  not  please  the  people  to  have  twice  the 
improved  highway  mileage  at  the  same  cost?  What  a  boon 
this  progressive  method  would  be  to  the  harassed  highway 
departments  in  this  time  of  shortage  of  coal  and  materials 
of  all  sorts.  The  whole  force,  and  a  gi-eatly  increased  force, 
could  be  put  to  work  properly  forming  subgrades,  building 
bridges  and  culverts,  so  that  when  "normalcy"  returns 
thousands  of  miles  of  roadway  would  be  ready  for  hard 
surfacing.  A.  A.  YoUNG. 

Jewett  City,  Conn., 

Aug.  19,  1922. 

[Progressive  construction  as  a  policy  of  highway  develop- 
ment is  so  natural  a  thought  that  one  is  easily  misled  into 
assuming  priority  in  its  expression.  The  writer  of  the  edi- 
torial mentioned,  certainly,  and  Mr.  Young,  probably,  were 
late  in  the  field  with  progressive  construction  as  a  novel 
idea.  It  was  definitely  laid  down  as  a  highway  improve- 
ment policy  in  Iowa  as  early  as  1913  and  had  begun  to  be 
formulated  into  practice  nearly  ten  years  previous.  The 
account  of  this  development  will  be  found  in  Engineering 
News-Record,  Nov.  27,  1919,  p.  953,  and  Dec.  11,  1919,  p. 
1008.  Incidentally  the  article  contributed  by  Mr.  Young 
in  1918  was  unknown  to  the  writer  of  these  articles  on  Iowa 
practice  and  of  the  editorial  in  our  issue  of  two  weeks  ago. 
Any  verbal  resemblance  is  a  coincidence.  The  editorial 
writer  drew  his  inspiration  from  a  long  knowledge  of  prac- 
tice in  Iowa  and  a  later  conviction  of  the  value  of  the  prac- 
tice from  observing  results  in  North  Carolina. — EDITOR] 
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Civil  Engineers'  Directors 
Favor  Federation 

Pass     Resolution     at      San     Francisco 

Expressing    Sympathy   With 

Movement 

Staff   Co7-respondence 

The  meeting  of  the  board  of  directors 
of  The  American  Society  of  Civil  En- 
gineers in  San  Francisco  on  Oct.  2  and 
3  was  representative  of  all  parts  of  the 
country,  21  of  the  28  directors  being 
present.  A  step  toward  joining  the 
Federation  was  taken  by  passing  a 
resolution,  "That  this  board  is  in  sym- 
pathy with  a  movement  to  join  the 
Federated  American  Engineering  So- 
cieties when  financial  and  other  condi- 
tions permit."  This  resolution  was  car- 
ried by  a  vote  of  twelve  to  eight  and  it 
was  agreed  that  the  question  of  when 
the  board  deems  it  advisable  to  join 
should  be  discussed  at  the  January 
meeting. 

It  was  definitely  decided  to  hold  the 
spring  meeting  in  New  Orleans  early 
in  the  spring  but  no  exact  date  was 
set.  The  subject  for  that  meeting  will 
be  ports,  harbors  and  river  control.  An 
invitation  from  Richmond,  Va.,  to  hold 
the  annual  meeting  next  year  in  that 
city  was  received  and  this  with  an  in- 
vitation from  the  Illinois  section  to  hold 
the  fall  meeting  next  year  in  Chicago 
was  held  over  for  decision  by  the  new 
board  in  January.  The  subject  for  the 
fall  meeting  will"  be  railroad  terminals. 
The  next  annual  meeting  must  be  some- 
where in  District  Five,  according  to  the 
decision  at  the  Dayton  meeting. 

A  special  committee  of  the  board  was 
appointed  to  handle  questions  affecting 
local  sections,  T.  L.  Condron  was 
placed  on  the  oflicial  list  of  nominees 
for  director  of  District  Eight  succeed- 
ing A.  S.  Baldwin,  deceased. 

The  two-day  fall  meeting  following 
the  board  meeting  was  very  well  at- 
tended, the  total  registration  being 
about  600,  of  which  about  150  were 
junior  and  senior  students  from  Uni- 
versity of  California  and  Stanford.  The 
subject  of  water  power  was  well  chosen 
for  a  Pacific  Coast  convention  at  this 
tmie,  as  was  attested  by  the  very  gen- 
eral interest  and  response.  Entertain- 
ment features  and  particularly  the 
several  excursions  arranged  by  the  local 
section  were  well  attended  and  were 
made  most  enjoyable  by  favorable 
weather  conditions. 


Buffalo  Transit  Company  Sues 

City  for  Strike  Damage 

Alleging  that  the  city  of  Buffalo 
failed  to  provide  proper  protection  for 
ils  properties  during  the  recent  strike, 
the  International  Railway  Co.  of  that 
city  has  filed  a  claim  for  damages 
amounting  to  $3,805,250.  Of  this 
amount,  only  $4,250  is  for  property 
damage.  Loss  in  operating  revenue  is 
placed  at  $1,800,000  and  loss  of  good 
will  in  the  community  at  $2,000,000. 


Organize  Ontario  License  Board 

Organization  for  the  registration  of 
professional  engineers  under  the  act 
passed  by  the  Ontario  legislature  has 
been  completed  and  a  permanent  office 
opened  in  Toronto  Gen.  C.  H.  Mitchell 
IS  president  and  Robert  A.  Bryce,  vice- 
president  of  the  provisional  council  and 
R.  D.  Wolsey  registrar  and  secretary- 
treasurer.  The  council  comprises  rep- 
resentatives of  each  of  the  branches  of 
the  profession,  namely  civil,  mechani- 
cal, electrical,  chemical  and  mining. 


Motor  Vehicle  Weight  Limit 

Restricted  in  Massachusetts 

Seasonal  limitations  on  gross  weight 
of  motor  vehicles  are  provided  for  in 
an  amendment,  effective  Sept.  12,  to  the 
motor  vehicle  law  of  Massachusetts 
which  permits  a  maximum  gross  weight 
of  14  tons  and  800  lb.  per  inch  width  of 
tire.  The  amendment  grants  to  the 
State  Department  of  Public  Works 
authority  to  rule  off  the  road  at  any 
season  of  the  year  vehicles  having  gross 
weights  exceeding  10,000  lb.,  if  in  the 
opinion  of  the  department  they  would 
cause  serious  injury  to  the  highway. 

Railway  Bridge  and  Building 

Association  to  Meet 

At  the  annual  meeting  of  the  Rail- 
way Bridge  and  Building  Assn.  to  be 
held  at  the  Gibson  Hotel,  Cincinnati, 
Oct.  17  to  19,  the  following  subjects 
will  be  included:  Pile  driving  records; 
labor-saving-  devices  in  routine  bridge 
and  building  work;  merits  of  wood, 
steel  and  iron  tanks;  building  inspec- 
tion and  records;  painting  structural 
steel;  framing  bridge  timbers;  recon- 
struction of  the  Ohio  bridge  of  the 
Cincinnati  Southern  Ry.;  construction 
and  maintenance  of  sewers  and  drains. 


Kansas  City  to  Build  Huge 

War  Memorial 

Hool  &  Johnson,  engineers  of  New 
York  City,  have  been  engaged  as  engi- 
neers on  the  design  and  construction  of 
the  Liberty  Memorial  at  Kansas  City, 
Mo.  When  completed  this  will  be,  it  is 
believed,  the  greatest  memorial  struc- 
ture in  the  world.  It  is  to  be  built  by 
public  subscriptions  after  the  design 
made  by  H.  Van  Buren  Magonigle, 
architect,  of  New  York  City.  Mr. 
Magonigle  was  awarded  the  prize  some 
time  ago  in  a  competition.  The  struc- 
ture comprises  a  huge  base,  in  the 
tenter  of  which  rises  an  eight-armed 
shaft,  55  ft.  in  diameter  at  the  base 
and  287  ft.  high.  On  either  side  are 
two  large  memorial  halls.  The  main 
structure  is  to  be  of  concrete  with 
stone  facing.  It  will  be  located  on  the 
height  of  land  opposite  the  new  Union 
Station.  About  $2,500,000  of  the  sub- 
scription has  already  been  raised.  The 
designs  are  now  under  way  and  it  is 
hoped  that  the  first  contract  will  be  let 
within  a  few  months. 


Municipal  Field  Surveyed 
at  Cleveland  Meeting 

A.S.M.I.     Gives     Chief     Attention     to 

Streets  and   Sewage  Problems — 

Homer  Elected  President 

Staff  Correspondence 

The  leading  subjects  discussed  at 
the  twenty-eighth  annual  convention 
of  the  American  Society  for  Muni- 
cipal Improvements  at  Cleveland  last 
week  related  to  streets,  sidewalks, 
sewers  and  sewage  treatment,  but  the 
whole  municipal  field  was  surveyed.  As 
usual  at  these  conventions  the  program 
was  a  heavy  one,  requiring  much 
crowding  and  leaving  scant  room  for 
discussion  at  some  points;  but  could  it 
have  been  foreseen  that  most  of  the 
numerous  committee  reports  would  pro- 
duce little  or  no  discussion  jams  might 
have  been  avoided.  As  it  was,  three 
sessions  ended  with  much  spare  time 
while  two  or  three  others  could  have 
utilized  more  time,  particularly  the 
four-hour  session  devoted  to  sewage 
treatment. 

In  his  presidential  address  Edward 
S.  Rankin,  engineer  in  charge  of  sewers, 
Newark,  N.  J.,  said  it  was  desirable 
not  to  give  the  society,  through  its 
name,  a  limited  engineering  character, 
so  as  to  continue  to  attract  to  the 
meetings,  as  has  been  done  from  the 
first,  a  considerable  number  of  mem- 
bers of  the  city  governing  and  executive 
boards. 

Reports  by  the  Executive  Committee 
and  the  secretary  showed  that  for  the 
eleven  months  ended  Sept.  1  there  had 
been  a  net  membership  gain  of  15,  or 
from  648  to  663.  The  active  members 
on  Sept.  1  v/ere  about  500.  A  feature 
of  the  convention  was  the  daily 
A.S.M.I.  Neivs,  which  gave  the  names 
of  those  in  attendance,  and  made 
various  timely  announcements. 

Amendments    Adopted 

Constitutional  amendments  were 
adopted  providing  (1)  that  the  number 
of  committees  shall  be  determined  by 
the  Executive  Committee,  but  that 
there  shall  be  a  Committee  on  Papers; 
and  (2)  that  engineers  employed  by 
street  railway  and  other  utility  com- 
panies occupying  streets  and  highways 
shall  be  eligible  for  active  inste  '.  of  as- 
sociate membership  only. 

The  principal  officers  elected  for  the 
ensuing  year  were:  President,  W.  W. 
Horner,  St.  Louis,  Mo.;  first  vice-presi- 
dent, E.  R.  Dutton,  Minneapolis,  Minn.; 
:;ecretary,  C.  C.  Brown,  St.  Petersburg, 
Fla.;  treasurer,  Robert  Hoffman,  Cleve- 
land, Ohio.  Memphis,  Tenn.,  was 
chosen  as  the  next  meeting  place,  after 
considering  invitations  from  Washing- 
ton, D.  C,  Louisville.  Ky.,  and  Atlanta 
— the  latter  having  been  withdra\vn  or 
postponed  until  1924. 

Two  evening  sessions  were  held 
jointly  with  the  Ohio  State  Conference 
on  City  Planning.  Monday  evening 
was  devoted  largely  to  state  park  svs 
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tems,  with  special  reference  to  needs 
and  opportunities  for  such  a  system  in 
Ohio.  The  feature  of  the  other  joint 
session  was  a  lantern-slide  talk  by  N.  P. 
Lewis,  New  York  City,  on  the  regional 
plan  for  New  York  City  and  environs. 
(See  Engineering  News-Record,  May 
18,  p.  842.)  Mr.  Lewis  spoke  also  as 
chairman  of  the  City  Planning  Commit- 
tee of  the  A.  S.  M.  1. 

E.  A.  Fisher,  Rochester,  N.  Y.,  as 
chairman  of  a  Sub-Committee  on  Local 
Subdivisions,  outlined  the  method  of 
controlling  subdivisions  or  new  real- 
estate  layouts  in  Rochester,  which  is 
under  the  jurisdiction  of  the  City 
Planning  Bureau.  In  a  paper  on  con- 
trol of  heavy  traffic  at  street  intersec- 
tions, Clarence  Farrier,  Chicago,  pro- 
posed storage  space  or  temporary  park- 
ing of  cars  in  areas  set  aside  for  the 
purpose  rather  than  regulation  on  some 
circulating  plan. 

Paving,  Sidewalks  and  Sewers 

Altogether  there  were  scheduled  for 
the  two  Wednesday  sessions  seventeen 
committee  reports  and  six  papers  on 
paving,  sidewalks  and  sewers.  Of  the 
committee  reports  listed,  thirteen  were 
on  specifications  for  the  various  kinds 
of  pavements.  Many  of  these  twenty- 
three  numbers  resulted  in  brief  progress 
reports  only  and  a  few  brought  no  re- 
sponse. Nearly  all  of  the  reports  on 
paving  specifications  presented  had  al- 
ready been  before  the  society  in  printed 
form  and  were  either  submitted  for 
final  action  or  else  for  revision. 

For  the  Sub-committee  on  Paving, 
W.  A.  Howell,  Newark,  N.  J.,  reported 
that  owing  to  the  high  cost  of  granite 
blocks  there  is  now  a  tendency  to  use 
less  substantial  substitutes,  renewal  of 
the  latter  in  a  few  years  being 
economically  justified.  Recent  actions 
of  granite  quarrymen  and  pavers  were 
characterized  by  Mr.  Howell  as  ill 
advised.  Clarence  D.  Pollock,  New 
Yoi'k  City,  read  a  paper  designed  to 
show  the  need  of  further  study  of  tests 
for  granite  blocks.  The  toughness  test, 
he  thought,  is  not  in  accordance  with 
conditions  in  service;  the  test  known  as 
that  for  the  French  coefficient  for  wear 
comes  nearer,  if  attention  is  given  to 
disintegration  of  the  granite.  One 
speaker  questioned  the  need  for  these 
tests,  which  he  said  are  relatively  new 
here  and  not  used  abroad. 

George  H.  Norton,  Buffalo,  N.  Y.,  as 
chairman  of  the  Sub-Committee  on 
Street  Maintenance,  urged  the  mem- 
bers to  study  the  section  of  his  last 
year's  report  dealing  with  the  economic 
life  of  pavements  since  the  1921 
Proceedings  came  out  too  late  for  study 
before  the  1922  meeting.  Considerable 
discussion  arose  on  backfilling  trenches 
made  for  sewer,  water  and  other  house 
connections.  The  common  practice  of 
requiring  that  such  connections  be  re- 
quired before  new  pavements  are  put 
down  was  commended  while  the  fre- 
quently accompanying  rule  that  no 
such  connections  would  be  allowed  for 
five  years  after  a  street  is  paved  was 
severely  criticised  because  of  general 
non-enforcement.  A  better  plan  is  to 
exact  rather  heavy  guarantee  funds 
against  damage  from  settlement  and  to 
hold  the  money  for  a  number  of  years, 
since  settlement  may  come  long  after 
the  trench  is  backfilled.  Puddling  on 
backfilling  was  deprecated. 

The  Committee  on  Sheet  Asphalt 
Specifications,  through  E.  A.  Kingsley, 


chairman.  Little  Rock,  Ark.,  submitted 
a  number  of  changes  designed  to  sim- 
plify and  clarify  existing  specifications. 
Proposed  specifications  for  fine  aggre- 
gate bituminous  concrete  were  sub- 
mitted by  Thomas  E.  Collins,  Eliza- 
beth, N.  J.,  chairman  of  a  correspond- 
ing committee.  After  having  voted  to 
send  both  these  specifications  to  letter 
ballot,  each  was  referred  back  to  the 
committee  at  a  later  session  on  account 
of  certain  unmentioned  discrepancies 
between  the  two.  Other  specifications 
sent  to  letter  ballot,  with  changes  from 
the  draft  printed  in  the  1921  Proceed- 
ings, deal  with  (1)  broken-stone  roads, 
(2  and  3)  bituminous  surface-treated 
macadam  (separate  specifications  for 
hot  and  for  cold  application)  and  (4) 
gravel  roads — all  from  a  single  com- 
mittee of  which  D.  B.  Davis,  Richmond, 
Va.,  is  chairman.  Still  another  set  of 
specifications  that  will  now  go  to  bal- 
lot is  the  one  on  subgrades  and  founda- 
tions, F.  A.  Reimer,  chairman,  Newark, 
N.  J.  These  were  first  presented  in 
1920,  then  re-submitted  with  modifica- 
tions in  1921  and  printed  in  the  Pro- 
ceedhigs  for  that  year. 

NoN-BiTUMiNous  Paving 

For  the  Special  Committee  on  Stand- 
ard Tests  for  Non-Bituminous  Paving 
Materials,  Prof.  A.  H.  Blanchard,  Uni- 
versity of  Michigan,  recommended  the 
adoption  of  some  15  tests  that  have 
been  before  the  society  for  a  year,  and 
the  consideration  for  later  action  of  a 
number  of  standard  tests,  some  with 
slight  changes,  for  the  Am.  Soc.  T.  M. 
and  the  Am.  Soc.  C.  E. 

Although  "full  sets  of  sewer  specifi- 
cations" were  submitted  in  1921,  stated 
C.  L.  Howell,  chairman,  Buffalo,  N.  Y., 
they  will  have  to  go  over  another  year 
to  give  time  to  consider  points  brought 
out  by  a  questionnaire  and  by  confer- 
ences at  the   Cleveland   convention. 

Dr.  A.  R.  Hatton,  specialist  in 
municipal  government,  gave  recognition 
to  the  extent  to  which  specialization  in 
engineering,  health  and  law  have  gone 
and  advocated  carrying  specialization 
to  embrace  all  administrative  heads,  in- 
cluding the  chief  executive.  The  com- 
plete adoption  of  the  plan  is  not  un- 
democratic, as  some  urge,  since  the 
democratic  principle  involves  as  a  first 
step  the  election  of  policy-determining 
authorities  and  as  a  second  and  no  less 
important  step  the  selection  of  compe- 
tent trained  men  to  carry  out  the 
policies.  In  discussing  Dr.  Hatton's  re- 
marks N.  P.  Lewis,  New  York  City, 
expressed  the  conviction  that  the  engi- 
neer should  eontribute  to  the  formula- 
tion of  policies  to  a  larger  degree  than 
Dr.  Hatton  had  implied,  but  the  latter 
laid  stress  upon  the  greater  heed  given 
to  the  opinion  of  professional  men  than 
to  those  of  non-professional  instancing 
the  trained  city  manager  as  being 
given  more  credence  than  the  mayor, 
though  the  latter  has  veto  power. 

Traffic  and  Transportation 

A  tentative  report  for  written  dis- 
cussion up  to  July  1,  1923,  with  a  view 
to  final  drafting  for  submission  to  the 
1933  convention  was  submitted  by  the 
Committee  on  Traffic  and  Transpor- 
tation, Prof.  Blanchard,  chairman. 
Among  detailed  proposals  for  motor 
truck  weights  and  (limensions  was  a 
weight  limit  of  28  tons  for  truck  and 
load.  Prohibition  of  city  licensing  of 
motor  vehicles  is  proposed  with  a  pro- 


vision for  returning  part  of  the  state 
license  fees  to  cities,  to  be  used  ex- 
clusively for  streets.  Franchises  for 
companies  or  individuals  operating 
motor  vehicles  to  carry  freight,  express 
or  passengers  over  fixed  routes  on 
public  streets  and  highways,  the  fran- 
chises to  be  granted  by  a  special  state 
board,  with  municipal  consent  over 
routes  within  their  boundaries,  is  an- 
other proposal  of  this  committee.  Still 
other  proposals  are  that  so  far  as  pos- 
sible municipal  traffic  regulations  be 
uniform;  that  safety  zones  be  raised 
platforms  to  the  exclusion  of  white 
stripes  or  other  indicators;  and  that  no 
street  reconstruction  on  business  streets 
or  major  traffic  ways  be  paid  for  by 
abutting  property  owners. 

Statistics  of  methods  of  refuse  col- 
lection— by  contract  and  otherwise — 
were  presented  by  A.  P.  Folwell,  New 
York  City,  chairman  of  the  Committee 
on  Refuse  Disposal,  etc.  In  150  cities 
thus  far  reporting  garbage  is  collected 
by  the  city  in  35  per  cent,  by  contract 
at  city  expense  in  25  per  cent,  by  some 
sort  of  city  arrangement  but  at  pri- 
vate expense  in  19  per  cent,  and  is  left 
entirely  to  householders  in  2  per  cent 
of  the  cities.  For  ashes  the  correspond- 
ing percentages  are  27,  5,  5  and  63. 

An  afternoon  and  evening  were  de- 
voted to  street  lighting  combined  with 
an  automobile  trip  to  the  plant  of  the 
National  Lamp  Works  at  Nela  Park, 
Cleveland,  for  both  a  daylight  and 
lamplight  inspection  of  ornamental 
street  lighting  equipment.  A  buffet 
dinner  was  served  at  the  works,  after 
which  there  was  a  committee  report 
and  paper  on  street  lighting.  During 
the  convention  moving  pictures  were 
shown  of  International  steel  twin-tie 
track  construction  and  of  White  trucks 
engaged  in  snow  removal. 


Coal  Miners  Demand  Present 
Wages  for  Two  Years  More 

Continuation  of  the  present  wage 
scale  until  March  31,  1925,  and  a  6-hr. 
day  through  a  five-day  week  with  time 
and  one-half  for  overtime  are  included 
in  the  program  adopted  by  the  policy 
committee  of  the  United  Mine  Workers. 
These  will  be  the  basis  of  negotiations 
between  the  miners  and  the  operators 
next  January  when  a  new  contract  will 
be  formulated  to  become  effective 
April   1,  1923. 

Two  operators  and  two  miners  from 
each  of  the  27  organized  mining  dis- 
tricts will  meet  in  conference  in  Chi- 
cago in  the  middle  of  November  to 
plan  a  readjustment  of  the  methods 
used  for  wage  negotiation.  This  com- 
mittee is  to  submit  its  recommendations 
to  a  joint  conference  between  the  oper- 
ators and  miners  not  later  than  Jan.  3, 
1923,  and  the  actual  wage  negotiations 
on  the  agreed  basis  are  to  commence 
not  later  than  Jan.  8. 

The  conference  of  operators  and 
miners  at  Cleveland  has  decided  to  give 
up  the  idea  of  a  committee  of  inquiry 
within  the  industry  and  to  co-operate 
with  the  governmental  fact-finding 
commission.  The  miners  have  acceded 
to  the  request  of  the  Presiden;  for 
names  of  candidates  for  this  commis- 
sion, but  the  operators  have  declined 
to  so. 

No    action    has    been    taken    by    the 
miners  union  with  regard  to  the  an"ira 
cite  mine  workers  whose   contract  will 
expire  in  the  fall. 
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Agree  on  Reciprocal  Registration 
Between  States 

Articles  of  agreement  governing  re- 
ciprocal registration  between  states  for 
professional  engineers  were  ratified 
after  three  years  consideration  by  the 
council  of  State  Boards  of  Engineering 
Examiners  at  the  annual  meeting,  Oct. 
2  and  3  in  Chicago,  attended  by  dele- 
gates from  16  of  the  21  states  having 
registration  laws.  Standards  of  quali- 
fication as  high  or  higher  than  required 
by  any  one  state  were  agreed  upon. 
Certification  from  one  state  to  the  other 
will  be  granted  by  submission  of  evi- 
dence as  to  the  qualifications  of  the 
applicant  and  registration  will  be 
recorded  without  further  examination. 
If  ratified  by  the  various  state  boards 
of  engineering  examiners  the  articles 
of  agreement  will  relieve  the  necessity 
of  changing  various  state  laws  and 
should  make  for  the  convenience  of 
practicing  engineers. 

The  council  also  passed  a  resolution 
urging  that  the  necessai-j,'  changes  in 
state  laws  be  made  so  that  an  engineer 
registered  in  one  state  may  be  granted 
reciprocal  registration  in  another  state 
w^ithout  paying  a  second  registration 
fee.  Consideration  was  given  also  to 
providing  mutual  reciprocal  arrange- 
ments with  Canada  and  Mexico. 

The  terms  of  the  agreement  are  sub- 
stantially as  published  in  Engineering 
News-Record  of  July  27,  1922,  p.  156. 
Modifications  adopted  in  the  present 
draft  provide  that  reciprocal  registra- 
tion shall  be  granted  only  to  applicants 
already  licensed  in  some  state  which  is 
a  member  of  the  council,  that  a  pro- 
fessional record  properly  attested  and 
accompanied  by  references  from  three 
registered  engineers  shall  be  filed  with 
the  applicant's  board  of  examiners,  and 
shall  constitute  the  basis  of  the  ex- 
amination, that  applicants  shall  be 
qualified  to  design  as  well  as  to  direct 
engineering  operations,  that  graduation 
from  an  engineering  school  shall  be 
accepted  as  equivalent  to  four  years  of 
practice  instead  of  two  and  that  regis- 
tration shall  be  by  card  rather  than 
by  seal  on  the  original  state  certificate. 
The  articles  as  adopted  do  not  include 
the  provision  in  the  tentative  draft  for 
accepting  seven  years  of  experience  in- 
stead of  ten  when  that  experience  has 
been  of  exceptional  character;  neither 
do  they  provide  for  accepting  in  lieu  of 
examination  the  references  of  three 
licensed  practising  engineers. 

The  officers  elected  for  the  ensuing 
year  are  as  follows:  John  T.  Cox,  Ann 
Arbor,  Mich.,  president;  0.  Laurgaard, 
Portland,  Ore.,  vice-president;  P.  H. 
Daggett,  Chapel  Hill,  N.  C,  secretary- 
treasurer. 


The  Engineer  in 
Public  Life 


L.  V.  R.R.  Restores  Piece-Work 

In  announcing  that  it  had  come  to  an 
agreement  with  its  shop  workers  who 
have  formed  their  own  company  union, 
the  ijehigh  Valley  R.R.  states  that  the 
wage  agreements  provide  for  a  sliding- 
seale  basis  of  pay  by  which  the  more 
highly  skilled  mechanics  receive  a  rate 
commensurate  with  their  services,  while 
the  employment  of  helpers  at  rates 
somewhat  lower  than  those  paid  to  full- 
fledged  mechanics  is  permitted.  There 
is  no  provision  against  the  payment  of 
bonuses  to  efl^cient  workmen  for  in- 
creased production  and  all  of  the  re- 
strictive features  of  the  national  agree- 
inent«have  been  eliminated. 


FREDERICK    L.   FORD 

.Although  Frederick  L.  Ford,  former 
city  engineer  of  Hartford,  Conn.,  is 
now  in  the  general  contracting  business 
at  New  Haven, 
Conn.,  specializing 
in  road  construc- 
tion, he  has  been 
a  holder  of  many 
public  offices,  in- 
cluding member- 
ship in  the  Connec- 
ticut Legislature, 
and  has  accepted 
and  declined  nu- 
merous public  ap- 
pointments. Born 
at  North  Branford, 
Conn.,  in  1871,  he 
was  graduated 
from  the  Shefiield  Scientific  School, 
Yale  University,  in  1893,  and  after 
three  years  of  service  with  A.  B. 
Hill,  consulting  engineer,  New  Haven, 
he  became  assistant  city  engineer  of 
Hartford  in  1896  and  was  promoted  to 
become  city  engineer  in  1902,  a  position 
which  he  held  for  nine  years.  In  1911 
he  became  a  member  of  the  consulting 
firm  of  Ford,  Buck  &  Sheldon  at  Hart- 
ford. A  year  later,  however,  the  city 
of  New  Haven  sought  his  services  as 
city  engineer  and  in  accepting  this 
appointment)  he  took  charge  of  about 
$1,000,000  worth  of  city  paving,  sewer, 
and  bridge  construction. 

Among  Mr.  Ford's  public  appoint- 
ments are:  engineer  member  of  the 
State  Arsenal  and  Armory  Commission 
of  Connecticut  to  which  he  was  named 
by  Governor  Henry  Roberts  in  1905; 
the  special  commission  appointed  by  the 
Secretary  of  State  for  improvements 
to  the  State  Capitol  at  Hartford;  the 
Technical  High  School  Commission  of. 
Hartford;  and  the  state  commission  ap- 
pointed by  Governor  Lake  to  meet  with 
similar  commissions  from  all  the  New 
England  States  on  the  petition  of  the 
New  England  railroads  for  a  10-per  cent 
advance  in  rates.  Commissions  similar 
to  the  one  just  named  have  recently 
been  created  to  consider  the  proposed 
consolidation  of  New  England  railroads 
and  Mr.  Ford  has  been  named  by 
Governor  Lake  as  a  member  of  the 
Connecticut  commission. 

During  1909  Mr.  Ford,  then  city  engi- 
neer of  Hartford,  was  sent  abroad  for 
a  ten  weeks'  study  of  civic  and  munic- 
ipal problems  in  England,  Scotland, 
Belgium,  Holland,  Germany,  Austria, 
and  France,  and  from  the  data  secured 
during  this  trip  prepared  an  illustrated 
monograph  for  the  State  Rivers  and 
Harbor  Commission  on  public  docks  and 
dock  facilities. 

In  1920  Mr.  Ford  was  elected  rep- 
resentative from  New  Haven  to  the 
Connecticut  Legislature  and  served  as 
chairman  of  the  joint  standing  com- 
mittee on  cities  and  boroughs.  During 
the  session  this  committee  reported  out 
and  the  legislature  passed  about  225 
bills  relating  to  town,  borough,  and  city 
charters. 

At  the  present  time  Mr.  Ford  is 
devoting  his  attention  to  his  road 
contracting  business  and  has  work  in 
hand  in  half  a  dozen  localities  in  Con- 
necticut. 


Thornton  Named  as  President  of 
Canadian  National  Rys. 

The  Canadian  government  has  ap- 
pointed a  new  board  of  directors  for 
the  Canadian  National  Ry.  headed  by 
Major-General  Sir  Henry  Thornton  as 
president  and  general  manager,  the 
other  directors  being  Richard  R.  Gough, 
Toronto;  Ernest  R.  Decary,  Montreal; 
James  Stewart,  Winnipeg;  John  H. 
Sinclair,  New  Glasgow,  N.  S.;  Fred- 
erick G.  Dawson,  Prince  Rupert,  B.  C; 
Tom  Moore,  president  of  the  Trade  and 
Labor  Congress  of  Canada,  Ottawa; 
Graham  A.  Bell,  Deputy  Minister  of 
Railways  and  Canals,  Ottawa;  and 
Gerard  G.  Ruel,  formerly  general 
counsel  of  the  Canadian  Northern  Ry. 

Two  vice-presidents  in  charge  of  op- 
eration and  traffic  are  to  be  appointed 
by  the  board.  Sir  Henry  Thornton  is 
president  of  the  Great  Eastern  Ry.  in 
England.  He  was  born  at  Logansport, 
Indiana,  in  1871  and  graduated  in  en- 
gineering at  the  University  of  Penn- 
sylvania in  1894.  He  received  his 
training  on  the  Pennsylvania  R.R.  and 
was  superintendent  on  the  lines  west  of 
Pittsburgh,  later  becoming  general  su- 
perintendent of  the  Long  Island  R.R. 
In  April,  1914,  he  went  to  England  to 
become  general  manager  of  the  Great 
Eastern  Ry.,  which  during  the  war 
became  one  of  the  most  important 
lines  of  military  communication.  Sir 
Henry  held  several  highly  responsible 
positions  in  connection  with  army  trans- 
portation and  in  1918  was  made  In- 
spector General  of  Transportation  with 
the  rank  of  major-general.  He  was 
naturalized  as  a  British  subject  in 
1919  and  was  created  a  Knight  Com- 
mander of  the  Order  of  the  British 
Empire.  Sir  Henry  Thornton  is  a 
member  of  the  Institution  of  Civil  En- 
gineers, the  Institute  of  Transporta- 
tion, the  American  Society  of  Mechani- 
cal _  Engineers  and  other  scientific 
bodies.  He  has  signed  a  contract  with 
the  government  for  three  years  at  a 
salary  of  $50,000  a  year. 

Work  Progresses  on  Muscle  Shoals 

Under  the  $7,000,000  appropriation 
granted  by  Congress  in  the  last  session 
construction  has  started  again  on  the 
Muscle  Shoals  work,  under  the  direc- 
tion of  the  Corps  of  Engineers,  U.S.A. 
Every  effort  is  being  made  at  Wilson 
Dam  to  complete  the  excavation  in 
cofferdam  No.  2  and  get  the  concrete 
in  before  high  water.  At  present  the 
work  is  being  delayed  somewhat  by  the 
difficulties  ;of  securing  cement,  sand 
and  gravel.  Progress  would  have  been 
halted  almost  entirely  had  the  Corps 
of  Engineers  not  owned  some  eighty 
box  cars.  These  box  cars  were  handled 
in  solid  trains  accompanied  by  convoys 
of  army  men  and  used  exclusively  to 
bring  in  cement  supplies.  In  this  way 
it  has  been  possible  to  avoid  any  seriou" 
slowing  down  of  the  cement  work. 
Sand  and  gravel  for  this  job  come  from 
a  point  down  the  river.  Owing  to  th? 
unusually  low  stage  great  difficulty  has 
been  experienced  in  getting  the  floating 
equipment  over  the  shoals. 

As  early  next  season  as  the  water 
will  permit,  it  is  planned  to  close  the 
south  channel  and  work  actively  in 
that  cofferdam  and  in  the  powerhouse 
cofferdam.  Unless  unforeseen  difficul- 
ties should  arise,  it  is  believed  that  the 
dam  will   be   completed   early  in   1925. 
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Illinois  Central  R.R.  to  Install 
Direct  Current  at  1,500  Volts 

President  Markham  of  the  Illinois 
Central  R.R.  has  announced  the  adop- 
tion by  that  road  of  the  direct-current 
system  at  1,500  volts  for  the  electrifi- 
cation of  its  lines  within  the  city  of 
Chicago.  This  decision  embodies  the 
recommendations  of  a  committee  of  en- 
gineers who  have  been  studying  the 
proposal  since  1920  and  is  expected  to 
exercise  considerable  influence  on  fu- 
ture terminal  electrification  in  Chicago. 
The  announcement  of  the  decision  was 
delayed  by  the  death  of  A.  S.  Baldwin, 
vice-president  in  charge  of  terminal 
electrification,  who  had  just  returned 
from  a  detailed  inspection  of  European 
installations.  His  duties  have  been  as- 
sumed by  D.  J.  Brumley. 

The  Illinois  Central  problem  involves 
a  heavy  suburban  passenger  service, 
freight  transfers  between  yards, 
switching  in  congested  yards  and 
eventually  through  passenger  move- 
ments, all  within  terminal  limits  only. 
It  is  quite  different  from  any  electrifi- 
cation so  far  undertaken  either  in  this 
country  or  abroad.  The  suburban  pas- 
senger service  will  cover  the  main  line 
from  Chicago  to  Matteson,  28  route- 
miles;  the  Chicago  branch,  4i  route- 
miles,  and  the  Blue  Island  Branch,  4.4 
rcute-miles.  The  track-miles  involved 
are  125. 

The  suburban  service  is  to  be  elec- 
trified by  1927,  the  freight  service  be- 
tween 1930  and  1935,  and  through  pas- 
senger service  by  1940.  Track  depres- 
sion now  under  way  at  a  cost  of 
$1,000,000  is  to  be  followed  by  rear- 
rangement of  suburban  tracks  and  con- 
struction of  a  new  main  passenger 
terminal  and  separate  suburban  ter- 
minal. 

In  a  short  time  after  the  electrifica- 
tion is  completed  it  is  estimated  that 
240  cars  electrically  equipped  will  be 
required.  The  number  of  trains  per 
day  will  be  about  350  and  the  total 
suburban  train  movement  will  amount 
to  about  5,000  train-miles  per  day. 

The  freight  service  north  of  Roose- 
velt Road,  next  on  the  program,  will 
cover  more  than  40  miles  of  track,  and 
as  this  is  mainly  yard  trackage  it  in- 
volves difficult  electrification  problems. 

Engineers  Confer  on  Paving  for 
Streets  Having  Railways 

Pavement  construction  for  streets 
having  street  railways  and  the  char- 
acter and  the  amount  of  pavement  de- 
terioration due  to  street-car  traffic  were 
considered  at  a  conference  of  street 
railway  and  paving  engineers  held  at 
the  Philadelphia  Engineers  Club,  Oct.  9. 
Location  of  utilities  in  streets;  design 
of  street  railway  structure;  paving  and 
drainage  of  streets  for  street-railway 
traffic;  and  to  what  extent  pavement  is 
affected  by  street  railway  traffic,  were 
the  nominal  subjects  for  discussion.  As 
a  matter  of  fact  remarks  often  wan- 
dered afield  into  pavement  design  in 
general  and  the  effect  of  heavy  truck 
traffic  on  pavement. 

Theoretically  the  perfect  location  of 
utilities  is:  street  railways  in  the  center 
and  all  other  utilities  at  the  sid«s  or 
under  the  sidewalks.  It  was  agreed 
that  wherever  possible  this  plan  should 
be  followed  in  new  construction.  In 
extensions  of  streets  into  outlying  terri- 
tories being  developed,  many  cities  are 


now  locating  also  subsurface  utilities 
at  the  sides  leaving  the  center  clear  of 
other  structures  than  the  railway 
track.  This  clean-cut  separation  is  less 
practicable  in  built-up  sections  and 
particularly  in  the  older  heavily  built- 
up  business  sections  of  the  larger 
cities,  but  even  here  consistent  effort 
can  do  much.  In  Philadelphia,  even  in 
the  older  and  narrower  streets,  many 
of  the  utilities  other  than  street  rail- 
ways as  they  are  rebuilt  are  being  re- 
located at  the  street  sides;  on  occasions 
space  has  been  condemned  to  accom- 
plish this  relocation. 

Opinion  on  truck  design  ranged  from 
the  advocacy  of  perfectly  rigid  con- 
struction on  a  massive  concrete  base 
to  flexible  construction  on  ties  and  bal- 
last, with  the  street-railway  engineers 
reluctant  to  concede  that  the  track  or 
car  traffic  had  any  considerable  de- 
teriorating effect  on  the  pavement  and 
the  city  paving  engineers  contending 
that  they  were  prime  causes  of  pave- 
ment destruction.  Many  examples  of 
pavement  failure  attributed  to  the  ac- 
tion of  street  railway  track  were  cited 
and  shown  by  pictures.  Failures  de- 
veloped first  at  joints  and  more  par- 
ticularly at  crossings  which  were  ap- 
proximately at  right  angles.  From 
these  points  they  progressively  spread. 
As  explained  by  the  city  paving  engi- 
neers, the  \4bration  of  the  rails  at 
joints  and  crossings  are  the  causes. 

While  assenting  to  the  claim  that 
poor  track  construction  contributed  to 
pavement  failures  the  street-railway 
engineers  pointed  out  that  many  of  the 
poor  details  of  such  practice  had  been 
or  were  being  corrected  and  there  was 
considerable  promise  that  the  future 
would  show  decidedly  improved  results. 
They  insisted,  however,  that  corres- 
pondingly better  paving  structure  was 
needed.  With  modern  truck  loads, 
there  should  be  thicker  pavement,  bet- 
ter foundations  and  far  better  drain- 
age. Indeed  it  was  the  general  attitude 
of  the  conference  that  paving  practice 
generally  had  to  be  materially  advanced 
to  meet  the  present  traflUc  loads  and 
speeds. 

Engineering  Societies 


Calendar 


Annual   Meetings 


nAILWAT  BRIDGE  AND  BUILDING 
ASSon.^TIO.N".  Chicago ;  Annual 
meeting    Cincinnali,    Oct.    17-19. 

AMERICAN  PUBI.IC  HE.\LTH  AS- 
SOCI.\TIOX,  New  York  :  Annual 
Convention,    Cleveland.    Oct.    16-19. 


The    Western    Society    of    Engineers 

was  addressed  Oct.  2  by  Jacob  L.  Crane, 
Jr.,  municipal  development  engineer,  on 
"What  Chicago  Can  Do  Under  the  City 
Plan"  and  Oct.  9  by  Floyd  W.  Parsons, 
editor-director  Gas  Age  Record,  on 
"Looking  Ahead  in  the  Fuel  Industry." 
The  program  for  the  remainder  of  the 
month  is  as  follows:  Oct.  16,  "Radio 
Broadcasting"  by  W.  R.  G.  Baker,  Gen- 
eral Electric  Co.;  Oct.  23,  a  symposium 
of  four  papers  on  train  control;  Oct. 
30,  "Material  Handling"  by  K.  A.  Wood, 
Cowan  Truck  Co. 

The  Minnesota  Section  of  the  Amer- 
ican Water  Works  Association  will  hold 
its  fall  meeting  Oct.  27  in  Minneapolis 
at  the  University  of  Minnesota. 


The  Iowa  Section  of  the  American 
Water  Works  Association  will  hold  its 
annual  meeting  Nov.  1,  2  and  3  in  two 
cities,  the  first  day  in  Iowa  City  and  the 
two  following  at  Cedar  Rapids.  An  ex- 
hibition of  water-works  equipment  and 
supplies  will  be  held  at  the  latter  city. 
Jack  J.  Hinman  is  secretary-treasurer 
of  the  section  but  H.  F.  Blomquist, 
superintendent.  Cedar  Rapids  Water 
Works,  has  charge  of  the  exhibition. 

The  American  Society  of  Civil  Engi- 
neers at  its  meeting  of  Oct.  4  in  New 
York  discussed  two  papers,  one  on  "Ex- 
periments with  Models  of  the  Gilboa 
Dam  and  Spillway,"  by  R.  W.  Gauss- 
mann  and  C.  M.  Madden  and  another 
on  "Engineering  Geology  of  the  Cats- 
kill  Water  Supply,"  by  Charles  P. 
Berkey  and  James  F.  Sanborn.  Both 
papers  were  printed  in  the  September 
Proceedinr/s. 


Personal  Notes 


RUHLING  &  HOLDSWORTH, 
consulting  civil  and  and  municipal  engi- 
neers, Detroit,  Mich.,  announce  the 
admission  to  partnership  of  Ha  r  r  Y  L. 
Hudson,  formerly  of  the  Detroit  city 
engineer's  office,  and  recently  associated 
with  the  above  firm.  The  business  will 
be  conducted  under  the  firm  name  of 
ruhling,  holdsworth  & 
Hudson. 

Frank  K  e  s  s  i  n  g  has  severed 
connections  with  Kopf  &  Wooling, 
architects,  Indianapolis,  Ind.,  and  has 
been  appointed  engineer  for  the  Key- 
note Manufacturing  Co.,  Indianapolis, 
manufacturers  of  septic  tanks. 

C.  0.  Talcott  was  elected  high- 
way commissioner  of  the  Town  of 
Glastonbury,  Conn.,  at  the  annual  town 
election  held  Oct.  2. 

Carl  Christianson,  who  has 
been  superintendent  of  construction  for 
Grant  Smith  &  Co.,  on  the  Washington 
Water  Power  Company's  new  Upper 
Falls  power  plant  since  January,  1921, 
has  accepted  a  position  as  superin- 
tendent on  the  Skagit  River  power 
plant,  being  built  by  the  City  of  Seattle. 

Carl  R.  Camp  has  resumed  the 
business  of  general  contracting  and  en- 
gineering, with  offices  in  the  Fuller 
Building,  Philadelphia,  which  he  en- 
gaged in  prior  to  the  World  War. 

The  Heffner  Engineer- 
ing Co.  is  opening  an  office  in  Pike- 
ville,  Ky.,  to  engage  in  mining  and 
civil  engineering.  The  chief  engineer 
and  president  of  the  company  is 
Earle  B.  Heffner,  formerly  chief  engi- 
neer for  the  McKinney  Steel  Co.,  Wolf- 
pit,  Ky. 

Walter  A.  S  P  E  R  R  y,  chief  chem- 
ist at  the  Grand  Rapids  filter  plant, 
has  been  appointed  by  City  Manager 
Locke  to  be  director  of  public  service, 
succeeding  Gerald  J.  Wagner, 
who  has  resigned.  Lloyd  BIL- 
LINGS, assistant  chief  chemist,  has 
been  appointed  to  the  position  vacated 
by  Mr.   Sperry. 

James  E.  Hanlon,  formerly 
with  Lockwood,  Greene  &  Co.  of  Bos- 
ton for  many  years,  has  opened  an 
office  in  Boston,  as  an  architectural 
engineer. 
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R.  E.  K  E  I,  L  E  R,  of  Crockett,  has 
been  appointed  county  engineer  of 
Johnson  County  at  Cleburne,  Tex. 

M.  B.  Hodges  has  been  appointed 
county  engineer  of  Uvalde  County  at 
Uvalde,  Tex.  Mr.  Hodges  formerly 
was  state  resident  engineer  at  Griggs, 
in  Burnet  County. 

C.  M.  Howard,  a  graduate  of  the 
University  of  Washington  in  the  class 
of  1913,  has  accepted  the  position  of 
assistant  engineer  with  the  Upper  Co- 
lumbia Orchard  Co.,  Walla  Walla, 
Wash. 

Harvey  Deen,  of  Austin,  Tex., 
a  state  highway  resident  engineer  re- 
cently in  Van  Zant  County  has  been 
appointed  superintendent  of  federal 
aid  projects,  Texas  highway  depart- 
ment. 

E.  Bryson  Tucker  has  re- 
signed from  the  power  and  mechanical 
department  of  the  Consolidation  Coal 
Co.,  Fairmont,  W.  Va.,  and  is  now  with 
the  A.  S.  Aloe  Co.  of  St.  Louis,  Mo., 
importers  and  manufacturers  of  engi- 
neering instruments  and  supplies. 

Ben  p.  Dupuy  has  succeeded  as 
city  engineer  of  Glendale,  Calif.,  C.  L. 
Hill,  who  has  resigned  to  enter  pri- 
vate practice. 

A.  J.  Hammond  has  resigned  as 
assistant  chief  engineer  of  the  Chicago 
Union  Station  Co.  and  has  become 
associated  with  James  O.  Heyworth 
and  0.  M.  Strehlow  in  the  engi- 
neering and  contracting  business. 
From  1891  to  1898  he  was  engaged  in 
municipal  engineering.  After  three 
years  as  assistant  engineer  on  the  Van- 
dalia  Ry.  he  returned  to  municipal 
work  for  eight  years  as  city  engineer 
of  South  Bend,  Ind.  During  this 
period  he  was  also  chief  engineer  of 
the  Northern  Indiana  Ry.  and  Southern 
Michigan  Ry.,  and  bridge  engineer  for 
the  St.  Joseph  Co.  In  1910  he  became 
consulting  engineer  for  Chicago  on 
water  tunnels  and  remained  in  the 
service  of  the  city  the  three  following 
years  as  engineer  of  bridges  and  har- 
bors and  chief  engineer  of  the  bureau 
of  public  efficiency.  Mr.  Hammond  is 
president  of  the  Illinois  section  of  the 
American  Society  of  Civil  Engineers. 


j                  From  the  Manufacturer's 
i Point  of  View ■ 


Obituary 


Alan  Timbrel l,  resident  engi- 
neer of  the  Ontario  provincial  high- 
ways department,  died  at  Simcoe,  Ont., 
on  Oct.  3.  Mr.  Timbrell  was  born  in 
England  and  was  a  member  of  the  En- 
gineering Institute  of  Canada. 

THOMAsKlNG.a  retired  civil  en- 
gineer, died  at  Wichita,  Kan.,  on  Sept. 
25,  aged  eighty-nine.  For  twenty-five 
years  he  was  with  the  A.  T.  &  S.  F. 
Ry.  at  Galveston,  Tex. 

Frank  S.  Washburn,  chaii-- 
man  of  the  board  of  the  American 
Cyanimid  Co.,  and  a  former  trustee  of 
Cornell  University,  died  Oct.  9  at  Rye, 
N.  Y.,  aged  62  years.  Mr.  Washburn 
was  graduated  from  Cornell  in  1883. 
After  considerable  railway  engineering 
in  the  Middle  West  he  engaged  in  en- 
gineering construction  work  incident  to 
the  development  of  New  York  City's 
water  supply.  He  was  a  member  of 
the  American  Society  of  Civil  Engi- 
neers and  other  technical  bodies. 


Lumber  Industry  Adopts  Program 

for  Standardization 

Agreement  has  been  reached  by  the 
central  committee  on  lumber  standards, 
which  was  appointed  by  the  several 
branches  of  the  industry  last  July,  to 
formulate  a  program  for  simplification 
of  the  industry.  It  is  planned  (1)  to 
collect  and  analyze  all  information  that 
will  aid  in  the  simplification  of  sizes, 
grades,  and  names  of  lumber  products; 
(2)  to  submit  these  findings  to  the  pro- 
ducers, distributors,  and  consumers  by 
means  of  the  associations  in  these 
fields;  (3)  to  promote  discussion  of  the 
questions  involved  and  to  harmonize 
differences  of  opinion;  (4)  to  establish 
a  grade-marking  and  inspection  service 
that  will  guarantee  to  the  consumer  the 
quality  and  quantity  of  his  lumber  pur- 
chases; and  (5)  to  arrange  a  national 
conference  of  representatives  of  all 
branches  of  the  industry  which  would 
finally  adopt  specific  practices  in  these 
fields  that  will  conform  to  the  require- 
ments of  the  Department  of  Agriculture 
and  the  Department  of  Commerce. 


Contractors  and  Manufac- 
turers Discuss  Equip- 
ment Problems 

Service  on  repair  parts  and 
standardization  of  equipment  were 
discussed  at  a  conference  in  Detroit, 
Oct.  3,  of  the  executive  and  ad- 
visory boards  of  the  Associated 
General  Contractors  and  representa- 
tives of  a  score  or  more  of  promi- 
nent equipment  manufacturers.  The 
purpose  of  the  conference  was  to 
arrive  by  frank  discussion  at  a 
mutual  understanding  of  the  prob- 
lems of  the  maker  and  the  user  of 
construction  plant  and  materials 
and  to  create  a  joint  committee  to 
work  out  their  solution. 

An  afternoon  and  an  evening  din- 
ner session  were  held  and  a  com- 
mittee of  fifteen  was  appointed  to 
prepare  a  program  for  a  future 
meeting  and  to  formulate  plans  for 
investigation  and  research.  The 
committee  expects  to  call  a  second 
conference  and  present  a  prelimi- 
nary report  within  the  next  two  or 
three  months. 


Metal  Lath  To  Be  Standardized 

Following  the  reduction  in  standard 
sizes  of  paving  brick  and  lumber 
initiated  by  the  Department  of  Com- 
merce, work  is  now  under  way  in  the 
standardization  of  metal  lath.  A  re- 
duction from  seventy-one  to  nine  in  the 
number  of  weights  and  styles  of  lath 
was  recommended  at  a  preliminary  con- 
ference held  at  the  Department  of  Com- 
merce Oct.  2.  The  manufacturers  have 
worked  out  a  plan  for  this  reduction 
which  they  believe  will  be  acceptable  to 
contractors  and  other  consumers. 

A  general  conference  will  be  held 
Dec.  12  to  which  nianufacturers,  dis- 
tributors and  consumers  will  be  invited. 
At  that  conference,  it  is  expected  that 
a  definite  conclusion  will  be  reached. 


Engineers  Endorse  Reduction 
of  Asphalt  Grades 

Thomas   H.  MacDonald  Chief  of  U.  S. 

Bureau  of  Public  Roads,  for 

Greater  Uniformity 

FURTHER  comment  on  the  subject 
of  fewer  varieties  of  asphalt  for 
road  and  paving  work,  presented  in  an 
article  in  Engineermg  Neivs-Record, 
Sept.  28,  p.  539  follows: 

Thomas  H.  MacDonald 

Chief,  U.  S.  Bureau  of  Public  Roads, 
Washington,  D.  C. 

With  reference  to  the  article  in  the 
Sept.  28  issue  of  Engineering  Neivs- 
Record  entitled,  "Too  Many  Grades  of 
Asphalt  Specified,  Say  Producers,"  we 
are  in  agreement  with  the  idea  that  a 
comparatively  limited  number  of  grades 
of  hardness  of  asphalt  should  be  satis- 
factory for  the  standard  types  of  bi- 
tuminous road  construction  in  this 
country.  The  penetration  limits  men- 
tioned in  this  article  agree  with  our 
present  typical  standards  except  that 
we  now  have  a  grade  ranging  from 
70  to  80  penetration  for  one-size  stone 
bituminous  concrete  construction  in  the 
South  and  coarse  graded  bituminous 
concrete  in  the  North,  and  at  the  pres- 
ent time  we  do  not  specify  a  lower 
limit  of  30  except  for  joint  filler. 

It  is  quite  natural  that  there  should 
be  a  wide  difl'erence  of  opinion  as  to 
what  specification  limits  are  best 
adapted  for  different  classes  of  con- 
struction in  different  parts  of  the  coun- 
try through  a  wide  range  of  climatic 
conditions.  The  differences  noted  in 
the  various  specifications  to  some  de- 
gree reflect  the  views  of  individual  en- 
gineers who  have  studied  their  par- 
ticular local  conditions.  In  many  cases 
the  variations  are  so  small  that  the 
same  grade  of  asphalt  would  satisfy  all 
of  the  specifications  notwithstanding 
these  variations. 

The  technical  committees  of  the 
American  Association  of  State  High- 
way Officials  are  now  working  on 
various  specifications  including  those 
for  asphalt  for  construction,  and  no 
doubt  standards  will  result  from  their 
work  which  will  require  the  production 
of  a  comparatively  limited  number  of 
grades  of  asphalt  if  these  standards  are 
universally  adopted  by  the  states.  At- 
tention, however,  should  be  called  to  the 
fact  that  the  specifications  of  the 
various  specification-producing  organ- 
izations are  not  mandatory,  but  are 
merely  expressions  of  collective  opinion 
from  which  there  may  be  many  dis- 
senting views. 


F.  W.   Sarr 

First    Deputy    Commissioner,    New    Yorl< 
State  Highway   Department,   Albany,   N.   Y 

Commenting  on  the  range  of  pene- 
tration suggested  in  Engineering  Neirit- 
Record  of  Sept.  28  for  the  proposed  7 
standard  grades  of  paving  asphalt,  I  am 
of  the  opinion  that  the  proposition  of 
standardizing  has  considerable  merit 
and  the  range  of  penetration  of  each  of 
the  grades  would  appear  to  be  sufficient 
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from  the  engineer's  point  of  view. 
Providing  the  refiners  can  produce 
material  within  the  narrow  limits  speci- 
fied for  the  lower  penetration  material, 
it  would  seem  that  the  engineer  should 
be  satisfied  to  specify  such  limits. 

It  is  respectfully  suggested  that  the 
standardization  proposed  in  the  article 
be  brought  to  the  attention  of  the 
proper  committees  in  the  American  So- 
ciety for  Municipal  Improvements  and 
the  Association  of  State  Highway 
Officials.  It  would  seem  that  there 
should  be  no  objection  to  the  adoption 
by  such  committees  of  the  proposed 
standardization  of  the  several  grades 
of  paving  asphalt. 

A.  W.  Dean 

Chief  Engineer,  Division  of  Highways.  State 

Department  of  Public  Worlcs. 

Boston,    Mass. 

I  am  heartily  in  accord  with  the  idea 
of  having  fewer  grades  of  asphalt 
called  for  by  specifications.  It  is  my  be- 
lief that  the  users  of  asphalt  would  de- 
rive much  benefit  if  either  the  7  grades 
suggested  by  the  asphalt  manufacturers 
or  thsse  suggested  by  the  American 
Society  of  Testing  Materials  were 
adopted. 

The  manufacturers  could,  if  they 
would,  furnish  material  at  a  lesser 
price,  and  I  cannot  conceive  of  any 
highway  specifications  that  would  not 
admit  one  of  the  7  grades  mentioned 
and  give  satisfactory  results, 

I  believe  that  your  magazine  would 
be  doing  a  public  good  if  it  contributes 
toward  bringing  about  greater  uni- 
formity in  asphalt  specifications. 


R.  A.  MacGregor 

Assistant    Engineer,    Department    of   Public 
Works.  Manhattan,  New  York  City 

It  would  seem  to  be  a  highly  desir- 
able attainment  to  reduce  the  variations 
in  required  characteristics  of  asphaltic 
cements.  Standardization  to  a  reason- 
able extent  will  always  tend  to  economy 
and  it  is  no  doubt  due  to  failure  on  the 
part  of  engineers  to  appreciate  the  diffi- 
culties of  producers  and  the  added  costs 
that  so  many  and  so  slight  variations 
are  called  for. 

From  the  table  accompanying  the 
article  on  p.  540  of  your  issue  of  Sept. 
28,  it  is  evident  that  the  diff'erence  be- 
tween two  specifications  for,  say,  pene- 
tration is  often  less  than  the  tolerance 
that  must  be  allowed  above  and  below 
a  given  penetration.  The  same  remark 
would  apply  to  most  of  the  other  col- 
umns. 

The  argument  is  good  that  the  varia- 
tions in  aggregates  which  constitute 
about  90  per  cent  of  the  pavement, 
are  necessarily  much  greater  than  can 
easily  bo  obtained  in  the  asphaltic  ce- 
ment and  that  therefore  it  is  a  wa.ste 
to  attempt  to  control  the  asphalt  cement 
so  closely.  This  applies  especially  to 
the  bituminous  concrete  composed  of 
crushed  stone  or  gravel  for  which  the 
specifications  tabulated  are  drawn. 

The  A.  S.  M.  I.  is  now  working  to- 
ward fewer  and  simpler  specifications 
and  the  article  is  timely,  in  view  of  the 
meeting  of  that  society  last  week. 


Further  disc}(ssion  of  grades  of 
asphalt,  by  Major  F.  S.  Bes^on, 
Washington,  D.  C,  and  J^dius 
Adler,  PhUadelphia,  will  appear 
ip  next  week's  issue. 


Manufacturers  Plan  for  Next 
Good  Roads  at  Chicago 

As  a  result  of  conferences  between 
representatives  of  the  Highway  Indus- 
tries Exhibitors  Association  and  the 
American  Road  Builders  Association, 
a  convention  committee  composed  of 
Charles  M.  Upham,  state  highway  en- 
gineer of  North  Carolina;  James  H. 
McDonald,  consulting  engineer,  Hart- 
ford, Conn.,  and  S.  F.  Beatty,  vice- 
president  and  general  manager,  Austin- 
Western  Road  Machinery  Co.,  Chicago, 
has  been  named  to  control  the  next 
Good  Roads  Show  to  be  held  in  Chicago, 
Jan.  15-19,  1923.  Arrangements  for  the 
show  are  to  be  entirely  in  the  hands 
of  the  exhibitors'  committee.  C.  W. 
Kelley  has  been  appointed  director  of 
exhibits,  with  offices  in  the  Wrigley 
Building,  400  North  Michigan  Boule- 
vard, Chicago,  and  all  negotiations  for 
space  will  be  conducted  through  him. 
Allotments  will  be  made  in  November. 

The  Good  Roads  Show  will  be  staged 
in  the  Coliseum,  but  the  convention  .ses- 
sions will  be  held  elsewhere  to  avoid  the 
necessity  of  shutting  down  the  ma- 
chinery on  exhibit  while  the  technical 
meetings  are  in  progress. 


Business  ISotes 


Republic  Motor  Truck  Co., 
Alma,  Mich.,  has  issued  the  following 
statement  regarding  the  appointment 
Sept.  28  of  the  Security  Trust  Co.  of 
Detroit,  as  receiver  for  the  company: 
"The  appointment  by  Judge  Tuttle  of 
the  Federal  Court  at  Detroit,  was  with 
the  concurrence  of  the  company  and  its 
largest  creditors  and  is  a  step  neces- 
sary in  connection  with  the  carrying 
out  of  a  plan  of  reorganization. 
The  business  will  be  continued  with 
Colonel  Smith  in  charge  of  operations, 
and  the  details  of  the  proposed  plan  of 
reorganization  will  be  made  public  as 
soon  as  practicable.  The  Republic 
Truck  Sales  Corp.  is  in  no  way  af- 
fected by  the  receivership  of  the  parent 
company  and  will  continue  to  handle  its 
business  as  previously,  in  charge  of 
the  same   management." 

The  Brown  Hoisting  Ma- 
chinery Co.,  Cleveland,  announces 
the  appointment  of  E.  P.  Sawhill  to 
take  charge  of  its  conveyor  sales.  Mr. 
Sawhill  has  had  30  years'  engineering 
and  selling  experience  on  this  type  of 
equipment.  The  line  he  will  handle  for 
the  Brown  company  includes  belt  con- 
veyors, chain  conveyors,  coal  crushers, 
screens  and  apron   conveyors. 

John  A.  Roebling's  Sons 
C  o.,  Trenton,  N.  J.,  put  into  effect 
Sept.  1  an  employees'  group  life  insur- 
ance and  pension  plan,  graded  accord- 
ing to  length  of  service  up  to  a  maxi- 
mum of  $1,500  for  eleven  years  of 
service  or  more.  All  employees  more 
than  one  year  in  the  company's  service 
are  insured  for  $500,  this  amount  in- 
creasing by  $100  for  each  additional 
year  of  service. 

Fougner  Concrete  Steel 
C  0.,  New  York,  has  sold  its  business 
to  the  Paul  J.  Kalman  Co.,  Chicago, 
which  will  continue  under  its  own 
name  the  business  of  engineering, 
manufacture  and  sale  of  reinforcing 
steel   and    allied    products.      The    New 


York  office,  of  which  L.  0.  Helgesen  is 
manager,  will  be  moved  from  29  Broad- 
way to  110  East  42nd  St.  The  entire 
organization  of  the  Fougner  Co.  will 
be  retained  by  the  Kalman  Co. 


Equipment  and  Materials 


Electric  Caisson  Hoist  Unit 

Unit  hoists  electrically  operated  for 
raising  material  from  trenches,  tunnels 
or  open  well  caissons  for  building  foun- 
dations are  being  used  in  Chicago  in- 
stead of  the  usual  endless  cable  operat- 
ing a  nigger-head  at  ten  or  twelve  cais- 
sons. Should  any  difficulty  with  the 
cable  arise,  such  as  engine  trouble, 
stranding  or  a  worn  shear,  the  entire 


operation  is  at  a  standstill.  Until  all 
of  the  caissons  are  complete  the  power 
plant  and  operator  for  the  whole  work 
must  be  maintained. 

By  the  unit  system  tripods  are 
equipped  with  individual  machines  each 
operated  by  a  2-hp.  motor  controlled  by 
the  man  on  top.  The  machine  has  the 
necessary  nigger-head  with  normal 
speed  of  55  r.p.m.,  safety  back-up  de- 
vice and  a  speed  regulator  for  use  in 
case  wet  wells  are  encountered  and 
greater  than  normal  speed  is  desirable. 

Assuming  the  normal  6-weeks  period 
for  an  ordinary  caisson  job,  Falzer  & 
Webber,  equipment  engineers,  the 
makers  of  the  machine,  on  which 
patents  are  pending,  claim  a  monetary 
saving  of  $1,700.  The  machine  has  been 
used  on  trench  work  by  the  Henry 
Ericsson  Co.  on  the  Illinois  Merchants 
Bank  Building,  by  the  W.  J.  Newman 
Co.  on  a  caisson  foundation  job  and  by 


line 


Speed  reducer.^ 

Flexible  couplirKf.^   \ 
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Ihe  R.  C.  Wicboldt  Construction  Co.,  on 
tunnel  operations  on  the  Chicago  Union 
Station  job. 


Light  Weight  Trailer  Mixer 

A  light  weight  trailer-mixer  in  two 
types,  two-wheel  and  four-wheel, 
equipped  with  pneumatic  tires  has  been 


Wire-Rope  Cutter  for  Field  or 

Shop  Use 

For  cutting  wire  rope  quickly, 
cleanly,  cheaply  and  without  the  use 
of  heavy  and  expensive  equipment,  the 
A.  Leschen  &  Sons  Rope  Co.,  St.  Louis, 
announces  the  Burch  patented  wire- 
rope  cutter,  shown  in  the  accompany- 


ing illustration. 
The  device  con- 
sists of  a  body 
and  a  base  cast- 
ing, both  of  high 
grade  steel,  guar- 
anteed not  to 
break.  High-car- 
bon steel  is  used 
for  the  cutter 
blade  and  the 
lower  cutting  die 
and  is  properly  tempered  to  insure  long 
Kfe  and  clean  cut  ropes. 

Equipped  with  the  base  plate,  the 
cutter  can  be  used  out  on  the  job, 
although  the  stem  of  the  body  casting 
H  made  to  fit  the  hardy  hole  of  an 
anvil,  thus  permitting  the  use  of  the 
device  in  shops.  Two  cutting  edges 
are  a  feature  of  the  dies,  so  that  when 
one  is  dulled  the  die  can  be  reversed 
r.nd  its  service  doubled.  The  gross 
shipping  weight  of  the  complete  cutter, 
with  base,  is  32  lb.  It  may  be  em- 
ployed to  cut  wire  hoisting  and  haulage 
ropes  of  all  sizes  up  to  1-in.  diameter. 


developed  by  the  Jaeger  Machine  Co., 
Columbus,  Ohio.  The  two-wheel  type 
is  simply  the  standard  Jaeger  3-E 
mixer  designed  for  trailer  use.  Its 
weight  is  985  lb.  In  place  of  front 
wheels  there  is  a  steel  support  to  hold 
the   machine  level   while  mixing. 

Mobility  is  one  of  the  chief  features 
of  this  mixer.  When  ready  to  move  it 
is  merely  necessary  to  attach  the 
trailer  to  a  truck  or  automobile  and, 
with  the  pneumatic  tire  equipment, 
speeds  of  20  to  30  miles  an  hour  can 
be  made.  The  mixer  itself  is  of  the 
revolving-drum  batch  type,  driven  by  a 
2-hp.  gasoline  engine.  The  capacity 
per  batch  of  the  3-E  two-wheel  model 
is  2J  cu.ft.  and  of  the  4-E  model,  four 
wheels,  4i  cu.ft.  of  mixed  concrete. 


Small  Vertical  Belt-Driven 

Air  Compressors 

A  new  line  of  small  vertical  belt- 
driven  air  compressors,  known  as  Type 
15,  is  announced  by  the  Ingersoll-Rand 
Co.,    New    York.      In    addition    to    the 


plain  belt-drive  design,  each  size  is 
built  as  a  self-contained  electric  motor 
outfit  driven  through  pinion  and  in- 
ternal gears   by  a  short  belt-drive. 

Among  the  features  of  these  com- 
pressors are  a  constant-level  lubrica- 
tion system,  a  constant-speed  unloader 
for  the  plain  belt-drive  machines,  a 
centrifugal  unloader  for  start  and  stop 
control  machines,  and  an  increased  size 
of  water  reservoir  cooling  pot. 

The  smallest  size  compressor  is  built 
with  either  ribbed  cylinder  for  air 
looling,  where  the  service  is  intermit- 
tent, or  a  water-jacketed  cylinder  of 
the  reservoir  type  for  constant  service. 
All  other  sizes  are  water-jacketed. 


Publications  from  the  Construction  Industry 


Surveying  Instruments — Warren- 
Knight  Co.,  Philadelphia,  has  issued  a 
32-p.  illustrated  catalog  of  its  engi- 
neering field  instruments,  drafting- 
room  furniture  and  drawing  materials. 
Sterling  transits  and  levels  are  fea- 
tured. For  combined  level  and  stadia 
work  the  company  recommends  its 
new  disappearing  stadia  arrangement 
which  permits  the  cross  wires  to  be 
focused  either  with  or  without  the 
stadia.  The  transit  types  include  pre- 
cision, light  mountain,  surveyors  and 
contractors,  and  reconnaissance  types. 
There  is  also  a  builder's  level  con- 
vertible into  a  sighting  transit. 

Gypsum  Roofs — H.  E.  Marks  Corp., 
Pittsburgh,  ir  a  16-p.  illustrated  book- 
let, sets  forth  construction  details  of 
gypsum  roofs  of  both  the  poured-in- 
place  and  the  pre-cast  slab  types.  The 
outstanding  feature  of  the  Marks  sys- 
tem, it  is  pointed  out,  is  the  produc- 
tion of  a  monolithic,  poured-in-placs 
slab,  eliminating  drip  during  erection 
and  the  necessity  of  building  temporary 
forms  and  their  supports  in  which  to 
contain  the  aggregate.  The  centering 
is  composed  of  steel  T's  and  gypsum 
board.  Reinforcement  is  supplied  by 
welded  wire.  One  of  the  chief  claims 
for  this  type  of  construction  is  its 
light  weight.  The  use  of  pre-cast 
gypsum  slabs  is  recommened  for  use 
on  extremely  steep  roof  pitches  where 
poured-in-place  methods  are  not  prac- 
ticable. Tables  are  given  showing  safe 
loads  for  various  slab  sizes. 

Crane  Excavators — KoEHRING  Co., 
Milwaukee,  has  issued  two  bulletins  in 
the  form  of  4-p.  folders  illustrating 
and  giving  specifications  for  its  No.  2 
and  No.  3  crane  excavators,  which  arc 
operated  by  gasoline  engines.  They 
may  be  equipped  with  either  clam- 
shell or  dragline  buckets.  The  No.  2 
machine  has  a  capacity  of  12  tons  at  a 
12-ft.  radius  and  is  equipped  with  a 
40-ft.  boom.  The  No.  3  unit  has  a 
capacity  of  20  tons  at  a  12-ft.  radius 
and  also  is  equipped  with  a  40-ft.  boom. 
The  gasoline-engine  capacities  are,  re- 
spectively, 70  and  IOC  lip. 


Runoff  and  Discharge  Diagrams — 
Clay  Products  Association,  133  West 
Washington  Street,  Chicago,  has  pub- 
lished a  folder  of  runoff  and  discharge 
diagrams  for  drainage  work.  One  dia- 
gram shows  the  runoff  in  cubic  feet  per 
second  from  areas  of  from  10  to 
100,000  acres  with  various  drainage 
coeflicients,  and  the  other  diagram  cov- 
ers velocities  and  discharges  for  salt- 
glazed  vitrified  clay  sewer  pipe  and 
drain  tile. 

Ventilating  Equipment — B.  F.  Stur- 
TEVANT  Co.,  Boston,  has  issued  a  new 
44-p.  illustrated  catalog  on  air  washers. 
It  shows  the  various  details  of  con- 
struction by  which  the  air  for  any 
building  or  for  any  industry  is  washed 
and  tempered  before  entering  the 
building.  The  motors  and  pumps  are 
also  described  and  illustrated.  Instal- 
lations are  shown  in  a  city  hall,  a 
chocolate  factory,  a  customs  house,  a 
theatre  as  well  as  other  types  of  build- 
ings. More  than  12  p.  are  devoted 
to  various  tables  giving  dimensions 
psychrometric  charts,  diagrams,  rela- 
tive humidities  and  other  useful  data. 

Rubber  Products — GOODALL  Rubber 
Co.,  Inc.,  Philadelphia,  presents  de- 
scriptive text  and  illustrations  in  a 
new  138-p.  catalog  dealing  with  a  wide 
variety  of  rubber  products  used  in  con- 
struction work.  These  include  semi- 
metallic  and  rubber  hose,  power  trans- 
mission and  conveyor  belting,  molded 
rubber  products  such  as  pump  valves, 
diap\iragms  and  packings.  Flexibility 
in  the  semi-metallic  hose  is  insured  by 
the  use  of  a  special  joint.  Many  dif- 
ferent types  of  hose  are  manufactured 
for  such  purposes  as  steam  and  air 
drill  work,  grouting,  pile-driver  use 
and  pumping.  One  section  of  the  book 
is  devoted  exclusively  to  fire  hose. 

Lino  Shafting  Equipment — MeDART 
Co.,  St.  Louis,  has  issued  a  193-p.  il- 
lustrated catalog  of  its  line  shafting 
equipment,  pulleys  and  other  acces- 
sories relating  to  the  mechanical  trans- 
mission of  power  for  manufacturing 
plants. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Vol  tune 


Production  and  Materials  Stocks  in  Nine  Cities 

Lumber  Output  Within  2  Per  Cent  of  Normal — Steel  Improving — 
Cement  Stocks  Low — No  Winter  Brick  Reserve 


Steel — Production  of  steel  ingots, 
proceeding  at  an  annual  rate  of  about 
32,000,000  tons  as  against  19,000,000 
tons  in  1921;  41,000,000  tons  in  1920 
and  30,000,000  tons  in  both  1912  and 
1913,  the  two  best  pre-war  years  for 
steel  tonnage.  The  steel  output  has 
increased  perceptibly  during  the  last 
two  weeks,  and  the  industry  as  a  whole 
is   operating   at   about   65   per   cent   of 


other  clay  products.  Stocks  low  on 
cement,  track  supplies,  wire  nails  and 
structural  rivets.  Large  supplies  of 
native  road  oils  and  asphalt.  Fair 
stocks   of   structural   steel. 

Denver — No  important  changes  dur- 
ing month  except  in  cement.  Car 
shortage  causing  falling  off  in  cement 
supply;    further   delays   anticipated. 

Minneapolis — Stocks  of  various  build- 


pipe  still  to  be  had  in  small  quantities; 
but  on  most  sizes  market  is  depleted 
and  orders  arc  being  filled  from  cars 
on  sidings.  Asphalt  being  shipped  at 
brisk  rate.  Paving  blocks,  wood  blocks, 
sand,  gravel  and  crushed  stone  being 
delivered  as  rapidly  as  produced.  Ce- 
ment, lime  and  hollow  tile  stocks, 
depleted.  Brick  producers  will  not  ac- 
cept orders  for  delivery  in  less  than 
sixty  days.  Stocks  of  structural  tim- 
bers scarce  but  finishing  grades  of  lum- 
ber, fairly  plentiful.  Plenty  of  explo- 
sives  and   manila   rope. 

Birmingham — Stocks  of  all  construc- 
tion materials  larger  than  usual,  owing 


citv  job,  example:     (sewer    pipe. 
) 

Birmingham 

I-arge 

Plenty 
Extensive 


CONDITIONS  OF  MATER1.\LS  STOCKS  IN  IMPORTANT  CENTERS 
Stocks  on  hand  in  approximate  figures,  example:  (common  brick,  Denver.  2,000,000);  time  required  for  delivery'  of  carload  lot.t  to 
Atlanta  10  days):  and  stocks  on  hand  in  general  terms,  example:  (cement.  Minneapolis,  sold  out 
San  Francisco  Denver  Minneapolis  Detroit  New  Orleans       .\tlanta  Philadelphia 

Sewer  pipe Plenty  Del.  24  hr  .  Improving  Ample  Enough  Del.  take  Depleted 

local  plant  10  days  in  principal 

sizes. 

Cement    Low  Stocks  Sold  out  Shortage  Meeting  10  cars  Low;  but 

dwindling;  relieved.  demand.  shipments 

car  shortage.  impro^nng. 

Lime Fair  Plenty  Ample  1 5  cars  .\mple  Scars  Depleted; 

better 
shipments. 
Commonbrick       .     Enough  2.000.000  Improving  Plentyin  Insufficient  Pleny  No  del.  under 

local  yards.  60  days. 

Hollow  tile Fair                      .Sufficient             Enough                Moderate;           Low  Del  take              Depleted 

del.  take  lOdays. 

several 

days. 

Lumber    Delayed  mill       Dealers' stocks   Normal  for          Moderate            About  25  Plenty                  Structural 

shipments.           ample.                  season.                 stock.                    per  cent  of  pine.                     timbers 

normal.  scarce. 

Asphalt Large  10  cars  Small  No  market  Heavy 

reserves. 

S  ructural  steel..  .      Fair;  low  on                  2  cars  shapes       Del  slow 

rivets.  from 

Pittsburgh. 


Laiger  than 
usual. 

I'nusually 
hea\-y. 


Plenty 
pine. 

Ample 

Heavier  than 
usual. 


New  York 
Shortage  in 

certain    sisee. 

Stocks    low. 


Plenty;  short- 
age overcome. 

Enough;  de- 
mand still 
good. 

Not  affected  by 
car  situation; 
del.  by  water. 

Not  under  7@9 
weeks  from 
mill. 

Refineries  well 
stocked. 

Mill,  del  af- 
fected by  car 
shortage. 


capacity  as  against  50  per  cent  in 
August  and  75  per  cent  in  June.  Sheet 
mills  have  accumulated  stocks  equal 
to  three  weeks  of  production,  owing  to 
shortage  of  closed  cars;  but  mills 
shipping  structurals,  etc.,  movable  on 
flat  cars,  have  small  reserves  on  hand. 

Lumber — An  average  of  371  mills 
reporting  weekly  to  the  National  Lum- 
ber Manufacturers'  Association,  for  the 
four  weeks  ending  Sept.  23,  show 
927,166,273  ft.  cut,  807,.507,615  ft. 
shipped  and  orders  for  756,224,606  ft. 
b.m.  Production  fell  off  one  per  cent; 
shipments  3  per  cent  and  orders  over 
14  per  cent  as  compared  with  the  first 
four  weeks  of  August.  Production, 
according  to  latest  reports,  is  2  per 
cent;  shipments  14  per  cent  and  orders 
17  per  cent  below  normal. 

Cement  —  Output  during  August 
amounted  to  11,664,000  bbl.  as  against 
11,557,000  for  July,  an  increase  of 
107  000  bbl.,  according  to  the  Geological 
Survey.  Shipments  increased  511,000 
bbl.  despite  the  rail  tie-up,  leaving  a 
reserve  of  5,737,000  bbl.  on  Sept.  1  as 
compared  with  8,433,000  bbl.  available 
Aug.    1,   1922. 

Brick — Ninety- two  firms  reporting  to 
the  Common  Brick  Manufacturers' 
Association  of  America  as  of  Sept.  1, 
show  production,  48  000,000  brick  be- 
hind orders  on  books,  with  shipments 
2  000,000  in  excess  of  production.  This 
condition  indicates  a  danger  of  again 
going  into  the  winter  months  with  no 
reserve  stocks. 

San  Francisco — Plenty  of  sewer  pipe, 
brick,   hollow    and   clay   drain    tile   and 


ing  materials  fair,  with  the  exception 
of  cement,  which  is  reported  "sold  out." 
Railroad  situation  slightly  improved; 
stocks  of  sewer  pipe,  brick  and  hollo-,v 
tile  replenished.  Empty  cars  holding 
back  shipments  of  many  commodities. 
Lumber   situation  improving. 

Detroit — Cement  shortage  being  re- 
lieved by  shipments  from  nearby  mills. 
Plenty  available  for  early  deliveries. 
Ample  reserves  of  lime,  brick  and  sewer 
pipe.  Lumber  supply,  moderate.  Large 
deliveries  of  hollow  tile  take  several 
days.     Very  little  asphalt  at  hand. 

New  Orleans — No  market  for  asphalt 
and  crushed  stone;  stocks  of  common 
brick  and  dynamite,  small.  Deliveries 
in  hollow  tile  also  slow.  Fair  demand 
for  lumber  but  mills  are  unable  to  fill 
orders,  owing  to  shortage  of  flat-cars. 
Yellow  pine  about  25  per  cent  normal. 

.Atlanta — Delays  in  obtaining  sup- 
plies, though  close  at  hand,  owing  to 
car  situation.  Deliveries  in  sand, 
gravel,  sewer  pipe  and  hollow  tile  take 
three  to  ten  days.  Plenty  of  common 
brick  and  pine  lumber.  Only  two  cars 
of  steel  structurals.  five  cars  of  lime 
and  ton  of  cement,  on  sidings. 

Philadelphia — Some    sizes    of    sewer 


to  lack  of  cars  for  shipping  out  orders. 
New  York — Car,  labor  and  fuel 
shortages  have  combined  to  create  a 
scarcity  of  sewer  pipe,  at  sources  sup- 
plying New  York  City.  Lime  and  brick 
.sl-.crtages  have  been  completely  over- 
come. Impossible  to  get  lumber  from 
mills  under  seven  to  nine  weeks. 


Foreign  Construction  Being  Done 

By  New  York  Firms 

Three  more  important  foreign  con 
struction  projects  are  here  added  to 
the  lists  as  published  in  Engineering 
Neii-s-Record  on  April  20  and  June  15, 
respectively.  The  dredging  project  is 
located  in  South  America,  with  the  two 
buildings  in  the  West  Indies.  The  first 
group  of  contracts,  published  on  April 
20,  consisted  of  projects  under  way  in 
Cuba,  Belgium  and  Japan.  The  second 
list,  in  the  issue  of  June  15,  was 
confined  exclusively  to  South  America. 
This,  together  with  the  accompanying 
table,  showing  the  three  latest  and 
most  important  foreign  jobs  awarded 
to  New  York  contractors,  indicates  th-j 
tendency  of  American  construction 
forces    to    incline    toward    the    tropics. 


Name  and    Address 

Where  Work 

F.ipeoted 
Com- 

Of Contractor 

Kind  of 

Is 

When 

New    York    City 

Work 

Located 

Cost 

Started 

pletion 

Name   of   Owner 

Purdv  &  Henderson 

Yacht 

Havana. 

$500,000 

May    22. 

Jan        1. 

Havana  Yacht  Club. 

45  E    17th  St 

Club 

Cuba 

I'>22 

1923 

Havana.    Cuba 

Purdv  &  Henderson 

Hotel 

Nassau. 

J  1.000. 000 

.Tunc    22. 

Feb     23. 

Munson     Stenmfhip 

45E    l7(hSt 

Rahamas 

1122 

1923 

Co.     N      Y      C 

Foundation  Co. 

Dredging 

Cartegena. 

$500,000 

Aug     22, 

Aug.    22. 

Citv   of   CartsRena, 

120  Liberty  St. 

Canal 

Colombia.  S.  A. 

1922 

1923 

Colombia,    S.    A. 

October  12,  1922 
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Federal  Aid  Road  Bids  Compared 
by  Geographic  Divisions 

Average  accepted  bids  on  Federal 
Aid  road  projects,  during  August, 
showed  rates  for  rein,  concrete  con- 
sti-uction  ranging  from  $1.85  in  New 
England  to  $2.26  per  sq.yd.  in  Ohio. 
The  average  rate  for  New  York  was 
$1.08,  and  did  not  include  state  fur- 
nished cement,  at  $2.93  per  bbl.  The 
average  rate,  therefore,  for  the  nation 
would  be  about  $1.36  per  sq.yd.  for 
rein,  concrete  surfacing.  Rates  for 
plain  cement  concrete  ranged  from 
$1.40  in  Alabama  to  $2.81  per  sq.yd.  in 
North  Carolina,  with  an  average  for 
the  country  of  $2.30  per  sq.yd.  The  only 
work  involving  bituminous  concrete  sur- 
facing was  located  in  North  Carolina 
at  the  rate  of  $2.70  per  sq.yd.  Bitumi- 
nous macadam,  however,  cost  $1.49  per 
sq.yd.  in  Virginia  as  against  $1.84  in 
Ohio,  45c.  in  New  York  and  41c.  in 
Maine,  giving  an  average  rate  for  the 
nation  of  $1.08  per  sq.yd.  Steel  struc- 
tural ranged  from  4c.  in  Ohio  to  6c.  in 
New  York,  with  reinforcing  steel  at 
4c.  in  New  York  and  Ohio;  6@7c. 
throughout  the  South  and  9c.  per  lb. 
in  South  Dakota,  an  average  of  5c.  per 
lb.  for  steel  generally. 

In   the   accompanying   table   unit-bid 


prices  are  given  for  items  and  material.'; 
furnished  in  place  on  the  job.  Gravel 
bids  are  listed  by  square  or  cu.yd.,  de- 
pending on  the  specifications  of  the 
various  states.  About  $3.30  per  sq.yd. 
represents  a  fair  average  for  brick 
paving,  throughout  the  country. 


Car  Shortage  Affects  Pennsyl- 
vania Highway  Construction 

Grave  concern  is  felt  by  the  Penn- 
sylvania State  Highway  Der»artment 
over  the  situation  now  confronting  it, 
on  account  of  transportation  difficulties 
which  will  make  it  impossible  to  com- 
plete roadways,  now  in  course  of  con- 
struation,  during  the  present  season 
unless  some  relief  is  afforded.  The 
Governor  conferred,  on  Oct.  3,  with 
officials  of  the  State  Highway  Depart- 
ment and  members  of  the  Public  Service 
Commission  on  measures  of  relief. 

Assistant  State  Highway  Commis- 
sioner George  H.  Biles  in  a  recent  inter- 
view said: 

"The  progress  of  State  Highway  con- 
struction has  been  seriously  impeded 
for  several  weeks,  due  to  strikes,  labor 
and  car  shortage  and  embargoes  and, 
at  the  present  time,  the  situation  is 
very  acute.     On  only  two-thirds  of  the 


Next  week — resume  of  recent 
publix;  band  sales,  showing  rate, 
yield,  price  and  by  whom  handled. 


one  hundred  and  sixty  contracts  now 
in  force  was  paving  work  carried  on, 
the  past  week.  Reports  received  at 
the  main  office  today  indicate  that  eon- 
tractors  on  over  half  of  the  program 
are  about  to  the  point  of  exhaustion 
in   the   supply  of  materials. 

"One  week  ago  there  was  only  suffi- 
cient material  stored  on  these  contracts 
to  take  care  of  about  twenty-two  miles 
of  pavement.  When  it  is  considered 
that  this  is  distributed  among  a  large 
number  of  contractors,  it  will  be  but  a 
few  days  until  they  will  be  entirely 
out  of  material  resources  and  unable 
lay  pavement. 

"Everything  is  being  done  to  alleviate 
the  situation  but  under  these  abnormal 
conditions  efforts  are  apparently  of  no 
avail.  If  there  is  no  early  change  for 
the  better,  sections  of  highways  on 
our  main  thoroughfares,  in  which  are 
included  many  borough  streets  now 
under  construction,  will  be  in  practically 
an  impassable  condition  during  the 
winter  months." 


STATEMENT  OF  AVERAGE  ACCEPTED   BID  PRICES  ON  FEDERAL  AID   PROJECTS   DURING   AUGUST, 
ITEMS  AND  M.\TERI.4I.S  FURNISHED  IN  PL.-iCE  ON  PRO.IECT 


1922 


Gravel 

Bit.  Macadam 

Surfacing   

Bit.  Concrete    PI.  Cement  Cone 

Re.  Cement  Cone. 

.-- —  Steel  , 

Cement 

Geographic     Divisions 

by  State 

and  States                         Sq.Yds.     Rate 

Sq.Yds.    Rate 

Sq.Yds.    Rate     Sq.Yds.     F.aie 

Sq.Yds. 

Rate 

Lbs. 

Rate 

Lbs.      Pate 

Barrels   Rate 

Totals  for  all  Stales                      161,460     O.-IS 

365.026     1   08 

168,890     2  70      393.145     2.30 

131,077 

1   36 

3,593,903 

0.05 

421,040  0.05 

56.980     2  93 

Xew  England 

38,505     0  -11 

39,924 

1   85 

345,400 

0  05 

Maine 

38,505      0  41 

39,924 

1   85 

345,400 

0  05 

New  Hampshire       ,    - 

Massachusetts 

Rhode  Island 

Connecticut 

Middle  Allanlir 

133,056     0   45 

7,875  *l.46 

85,885 

*1.08 

777,200 

0  04 

11,750  0.06 

56,980     2.93 

New  \  ork 

New  Jersey 

Pennsylvania 

133,056     0  45 

7,875  *1.46 

85,885 

*I,08 

777,200 

0,04 

11,750  0.06 

56,980     2.93 

East  Xorth  'Jentral 

82,382     1   84 

30,196     1.47 

5,268 

2  26 

1,207,048 

0  04 

320,890  0.04 

Ohio 

82,382     1,84 

5,268 

2  26 

1,177,153 

0  04 

320,890  0.04 

Indiana 

Illino's 

Michigan 

Wjpconsin 

30,196      1.47 

29,895 

0  C5 

W     .yorth  Central 

386,004 

0.05 

Minnesota. . 

384,367 

0.05 

Ilowa.. 

Missouri , 

N'orth  Dakota     . . 

South  Dakota 

1,637 

0  09 

ff^ebraska     . 
Kansas 

South  Allan.i:                            23,100     0   50 

11  1.083      1    4<) 

168,890     2   70      315,857      2   44 

314,550 

0  07 

Delaware 

Maryland,    .                        23.100     0  50 

166,250     2    14 

64,016 

0  07 

Virginia 

1  1  1.083      1    49 

22,944 

0.07 

West  Virginia 

North  Carolina 

168,890     2   70       132,770     2   81 

227,590 

0.06 

South  Carolina 

16,837      2   43 

Georgia ,  ,  ,  . 

Florida . . . 

East  South  Central 

617      1    40 

206,771 

0  05 

Kentucky ... 

Tennessee 

Alabama 

617      1    40 

20(1,771 

0  05 

Mississippi 

West  South  CenlrnI  .      . 

261,750 

0.06 

Arkansas 

/4,700 

0.07 

Lnuisian;! 

Oklahnni;, 

Texas 

187,050 

0.05 

Mountain 138,360     0   24 

83,180 

0.07 

Idaho.    .  . 

Wyoming 

83,180 

0.07 

New  Mexico 

.\rizona                            ... 

Utah 

Nevada 138.360     0.24 

Pacific-    .                                   

38,600     2.08 

12,000 

0.06 

Washing*  ftn                           ... 

Oregon  .                

38.600     2.08 

12,000 

0  06 

California . .   

Prices  of  items  cr  materials  containing  State  furnished  cement  and  bitumen  which  was  not  i 

ncluded  in 

total  cost  of  the  item  are 

marked  thus — • 
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Projects  Under  Consideration 
at  Vancouver 

staff  Corrispnndrnce 
In  the  city  of  Vancouver,  B.  C,  sev- 
eral engineering  projects  have  been  re- 
ceiving detailed  attention  of  late  and 
are  frequently  accorded  front  page 
treatment  in  the  daily  press.  Promi- 
nent among  these  are:  (1),  the  decision 
to  investigate  the  development  of  a 
municipal  hydro-electric  project  for 
which  purpose  the  city  has  selected  a 
consulting  engineer,  as  noted  else- 
where in  this  issue;  (2),  the  proposal 
of  the  McClintic-Marshall  Co.  of  Pitts- 


burgh, Pa.,  to  build  a  bridge  for 
$1,240,000  across  the  second  narrows  to 
connect  Vancouver  and  North  Van- 
couver, and  preliminary  plans  for 
which  have  been  approved  by  the  Do- 
minion engineer  of  public  works;  (3), 
the  recent  sale  of  a  $300,000  sewer  bond 
issue  with  the  proceeds  of  which  ex- 
tensions to  the  greater  Vancouver  joint 
sewerage  system  in  the  south  part  of 
the  metropolitan  district  are  to  be 
made;  (4).  the  proposal  to  form  a 
Greater  Vancouver  Joint  Water  Com- 
mission so  that  the  seven  adjoining 
municipalities  who  share  the  Vancouver 
water  supply  may  participate  in  finan 


cing  needed  extensions  of  the  main 
supply  system;  (5),  the  proposal  to 
pave  the  highway  from  Vancouver  to 
the  international  line  so  the  city  may 
share  in  the  business  brought  by  the 
rapidly  increasing  number  of  automo- 
bile tourists  that  come  from  eastern 
points  to  all  parts  of  the  Northwest 
that  are  accessible  on  good  roads;  and 
(6),  ways  and  means  of  replacing  or 
maintaining  a  considerable  part  of  the 
800,000  sq.yd.  of  wood  block  paving  in 
the  city  which  has  given  considerable 
trouble  due  to  swelling  and  bucklin'^ 
of  pavements  when  wet  weather  com?s 
after  periods   of  drought. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  Moreover,  only  the  chief  cities  are  quoted,  complete  quotations  for  all  construction 
weekly  for  the  purpose  of  giving  cur-  Valuable  suggestions  on  costs  of  work  materials  and  for  the  Important  rities. 
rent  prices  on  the  principal  construction  can  be  had  by  noting  actual  biddings  as  The  last  romolete  list  will  he  found  In 
materials  and  of  noting  important  price  reported  in  our  Construction  News  section,  the  issue  of  October  5;  the  next,  on  No- 
changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries  vember  2. 

Minne-  San 

Steel  Products:                             Nevp  York        Atlanta         Dallas         Chicago       apolis  Denver      Francisco          Seattle    Montreal 

Structural  snapes,  100  lb +$3  M               S3.6.';           S14.20      +g3.02^     -f?3.l5  X3.80             $3.25             i53.7S       ?3.75 

Structural  rivets,  100  lb 3.85                 4. 35             6.00           3.35          -j-3,77i       4. SO  4.50           -f5.00         6.50 

ReinforcinRbars.Jin.  up.lOOlb 4-3.04                 3.50             3.50        -f-2.92|       -f3.0S  3.97|             3.00               3.75         3.25 

Steel    pine,    black,   21    to   6   in.   lap, 

discount     57%           61.15%        45%            59^%      58.9-5%      43%  47.9%            45%      30.00 

Cast-iron  pipe,  0  in  and  over,  ton...       55.30             49.00          51.50      -f4S.70        -1-55.50  60.00             51.00         4-54.00  -f  55. 00 

Concreting  Material: 

Cement  without  haus,  bhl 2.60              2.54             2.25            2.20        2.39  2.85            2.71                 2.90     -|-2.S8 

C.tavel    Un.,  cu.yd    1.75              2.00              2.25             2.00         1.75  1.75             2.25                  1.00         1.50 

Sand   cuvd                           1.00              1.35             2.25            2.00         l.dO  0.75             1.50                1.00         1.25 

Crushed'stone,'jin..  cu.yd 1.75              1.90              1.65             1.60        2.25  3.50            2.25                3.00         1.90 

Miscellaneous; 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  ft                                 .     ...           ^9.00         42.00          40  00        4-51.00-1-41.00  39.75       4-3>  00              24.50      50  00 

Lime,  finishing,  hvdrated,  ton....  IS. 80@16. 17       23.00           25  00             18.00       29.00  24.00           22  00               24.00       21.00 

Lime  common,  lump,  prrbbl....      2. 75@3. 14|   4- 1 .85             2  50               1.40         1.40  2.70             1.75                 2.80       11.00 

Conimonbrick.delivered, 1,000..    18. CC@— 19.10  12.00           10  90              11.00       18@19  12.00           15  00               14.00       16.00 
Hfllow     building     tile,     4x12x12, 

per  block Not  used            .0776           .115               .1101          .09  065              ....                  .11             .08 

Hollow     partition    tde     4x12x12, 

per  block                      -)-.1230                 .0776           .115              0808       065             .108                 .11 

Linseedoil,  raw,  5bM.lots,gal...          4-. 93              —.97             1.13               .97            1.00  —108             1.04                   .86      —1.06 

Comtnoii  Labor: 

Commonlabor,  union,  hour 60                 .35            ;0@.55        .56}  .50®. 60      

Common  l.ibor,  non-union,  hour 44@.60  .30  .25  72J        .35®. 50      .35@.50   .47^@.50         30®. 3S 

Explunalluii  of  I'rlci-s — Prices  are  to  con-      ment    on    cars.      Gravel    and    crushed    stone  minal.     Common  lump  lime  per   180-lb.  net 

trictors   in   carloiid   lots   unless  other   quan-     quoted    at    pit.      We    quote    on    brown    lime  Lumber   prices   are   to   dealers    in    >'ard8   at 

lies    are    specified.      Increases    or    decreases     per    180-lb.    net;    white    is    $1.70    for    Kelly  San  Francisco,  for  No.  1  fir  common, 

from   previous   quotations   are   indicated   by     Island  and  $1..55   for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

»     or    —    signs.      For    steel    pipe,    the    pre-      labor  not  organized.                            ,       ,       .  instead    of    pine.      Lump    finishing    lime    per 

vailing    discount    from    list    price    is    given:           Denver    quotes    on    fir    instead    of    pine,  ign.lb.  net.      Hollow   building  tile  delivered 

45-5%   means  a   discount  of   45   and   5   per     Cement    'on    tracks    ;    gravel    and    sand    at  Hydrated   lime   in   paper  sacks.     Sand  and 

cent      Charge  is  15c.  per  100  lb.  for  cutting     pit;   stone   on  cars;    lime,   brick,   hollow  tile  gravel  „(   bunkers 

reinforced   steel    into    2-ft     lengths   or   over,      and   lumber  on  job.      Tile  price   is  at  ware-  "                                 "'                   ,«■•„.»>,» 

New  York  quotations  delivered,  except  house.  Linseed  oil.  delivered,  in  wooden  Montre,.!  quotes  on  Douglas  fir  instead  of 
sand  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  18n-lb.  net.  Pme  Sand  stone,  gravel  and  lump  lime 
dock-  cornmon  lump  lime,  in  280-lb  bbl.  Atlanta  quotes  sand,  stone  and  gravel  mr  ton.  Cement,  lime  and  tile  are  de- 
net  and  hvdrated  lime  fob.  cars:  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  ivered  ;  sand,  gr.avel  and  stone  °"  /'^I 
Trucks"  lin°eed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.  net.  ing ;  brick  f.(vb  plant  ;  steel  and  PiPe  at 
Kei^ent 'and  concrete  laborer.s'  rate"  SUc. :  Dallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  V.'^^^irMhi  r=PnJSf»n 
nick  and  shovel  men  60c.  per  hr.  cement,  cast-iron  pipe  and  crushed  stone  pnce  is  in  Canadian  funds  (the  Canadian 
■^AicaBO  quotes  hvdrated  lime  in  50-lb.  f.o.b.  cars,  other  .Materials  delivered.  dollar  stands  at  par.)  Bag  charge  Is  80c 
bags'  comtr^on  lump  lime  per  180-lb.  net.  .San  Francisco  quotes  on  Heath  tile.  ?,i  per  bhL  Hiscount  "f  l''c.  Pf;r  bb I  fo 
Lumber  delivered  on  Job.                                            X    8    x     11  J.       Prices    are    all    t.o.li.    ware-  payment     \vithin     20     days     frorn     date     ol 

ivnnneapolL  quotes  on  fir  instead  of  pine,     houses  e.xclpt  C.  1.  pipe,  which  Is  mill  price  shipment.     S  eel  pipe  per  100  ft.  net;  21-ln., 

Brick,  sand  and  hollow  tile  delivered.     Ce-     plus    freight    to    railway    depot    at    any    ter-  JSO  ;   b-in.,    »11U. 

Changes  Since  Last  Week 

Steel  shapes  and  reinforcing  bars  up    cars,  purchased  thus  far  this  year  as  vanced  $1   in  Minneapolis  and  $2  per 

lOc    per  100  lb.  in  New  York,  Chicago     against  28,000,  last  year.  M  ft.  b.m.  in  San  Francisco, 

and     Minneapolis    warehouses,    during         Connellsville    foundry    coke    up    50c.  With  slight  improvement  m  the  fuel 

last    fifteen    days.      Seattle    advanced     per  ton.     Advance  of   50c.   per   ton   in  situation  and  a  seasonal  slackening  in 

sfructural    rivets   to   $5   as   against   $4     No.  2  foundry  pig  iron  at  Birmingham  demand,  common   brick   quotations   are 

per  100  lb.  last  week.    Shapes  and  bars,     and   the  same   on   basic   at   Pittsburgh,  now   at   $15(ffi$16   wholesale,   alongside 

$2@$2.25  f.o.b.  Pittsburgh,  on  ordinary     Following   rise  in    pig   iron   comes  the  dock   New    York,   as   against   $15@$17 

business,  for  indefinite  deliveries;  $2.50     quotation  of  $48.70,  as  against  $46.86,  per  M,  last  week. 

per  100  lb.  quoted  on  structurals,  how-     on  6-in.  c.i.   pipe  in   Chicago;   $54,  ad-  Common    lump    lime,    however,    rose 

over    where  deliveries  are   specified   at    vanced  from  $53,  in  Seattle;  $55.50,  up  5c.  per  bbl.  in   Atlanta  and  hollow  tile 

earliest    possible    time    consistent    with     from  $.52,   in   Minneapolis,  and  $55   as  advanced  $11.80  per  M  in  New  York, 

rail  embargoes,  now  holding  up  all  but    compared  with  $50  per  ton  in  Montreal.  Raw  linseed  oil  up  2c.  in  New  York; 

food    and    fuel    shipments.      Railroads         Structural    timbers,   long-leaf   yellow  down  2c.  in  Atlanta,  4c.  in  Denver  and 

doing  the  bulk  of  steel  buying;  113,000     pine,  up  $2  in  Chicago;  Douglas  fir  ad-  6c.    per    gal.    in    Montreal. 


A  CoiisolkiaUon  of  Kiii^incci  iiia  Xew-s  uulI  Kiigineeiing  Kcord 


.McGraw-Hill   Company,   Inc. — James  H.   jMcGraw,   President 
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A  Good  Technical  Meeting 

REPORTS  from  the  San  Francisco  meeting  of  the 
^  American  Society  of  Civil  Engineers  indicate  s 
repetition  of  the  success  of  the  one  at  Dayton  last 
spring.  Evidently  these  quarterly  sectional  meetings 
have  taken  hold.  They  afford  opportunity  for  the  mem- 
bers in  different  sections  of  the  country  to  get  to- 
gether under  the  auspices  of  the  society  itself,  with  the 
society's  general  officers  and  with  a  certain  number  of 
members  from  outlying  district.', — all  of  which  have  at- 
tractions superior  to  a  local  meeting  which  is  frankly 
local  and  draws  only  on  local  attendance.  Then,  too,  at 
both  Dayton  and  San  Francisco  the  technical  sessions 
were  centered  around  a  single  subject,  with  accompany- 
ing increase  in  interest  over  the  scattered  subject  mat- 
ter typified  by  the  rather  dull  technical  sessions  of 
Portsmouth  last  June.  Careful  attention  to  location  and 
subject  should  serve  to  prolong  the  success  of  these 
meetings  indefinitely. 

Pavement  Explosions 

A  REPETITION  of  pavement  failures  all  alike  and 
all  apparently  from  the  same  cause,  such  as  are 
described  in  this  issue  in  the  brick  and  concrete  road  in 
King  County,  Washington,  is  seldom  recorded.  The 
occurrence  is  not  unique,  except  perhaps  in  respect  to 
the  explosive  violence  of  the  ruptures.  On  a  bituminous 
road  on  a  concrete  base,  recently  observed,  a  substan- 
tially similar  repetition  of  surface  and  base  ruptures 
has  occurred.  Other  examples  are  remembered.  In  all 
the  explanation  has  been:  difference  in  the  rates  of 
expansion  of  base  and  top  and  lack  of  expansion  joints — 
which  is  no  explanation.  All  pavement  slabs  expand 
and  contract  and  except  here  and  there  they  are  serving 
their  purpose  without  repeated  ruptures,  both  with  and 
without  expansion  joints  and  over  a  period  of  years. 
There  is  some  more  obscure  condition  than  exists  in 
the  ordinary  brick  or  bitumen  or  concrete  road,  which 
induces  the  disastrous  results  from  expansion  that  are 
recorded  on  the  King  County  road.  It  would  be  intei'- 
esting  to  learn  what  it  may  be.  As  a  matter  of  fact, 
however,  the  importance  of  getting  the  secret  is  not 
particularly  great.  Too  few  brick  or  concrete  roads 
fail  in  the  manner  described  to  make  the  knowledge  why 
they  fail  worth  much.  Nor  is  it  of  much  significance 
that  an  occasional  failure  of  this  character  i.s  experi- 
enced and  it  should  by  no  means  be  accepted  as  a  reason 
for  pa.' sing  judgment  on  any  type  nf  pavement. 

The  Stadium — An  Economic  Anomaly 

OHIO  STATE  UNIVERSITY  has  done  well  in  at- 
tempting to  utilize  some  of  the  space  in  and  around 
its  new  athletic  stadium  for  full-time  service.  Gym- 
nasiums, swimming  pools,  indoor  tracks,  offices,  drill 
halla,  are  all  part  of  the  necessities  of  a  college  which 
might  be  housed  under  the  ample  roof  formed  by  the 
sloping  stands  and  thus  make  these  popular  structures 


somewhat  less  of  an  economic  anomaly  than  they  now 
are.  At  Columbus  this  week  fift,\  or  sixty  thousand 
enthusiastic  rooters  will  witness  the  dedication  of  the 
new  stadium.  Once  a  year,  probably,  certainly  not  morr 
than  four  or  five  times  a  year,  will  the  sixty-odd  thou- 
sand seats  be  filled,  but  no  doubt  in  common  with  most 
other  college  stadiums  its  cost  will  be  paid  by  the 
admissions  to  the  first  few  games  staged.  So  long  as 
the  books  show  a  profit  it  would  be  quixotic  to  protest 
against  such  waste  of  use  or  to  note  that  for  a  few 
hours'  amusement  the  community  is  paying  out  a  sum 
which  would  endow  many  chairs  in  the  college  or  main- 
tain a  hospital.  Only  a  misanthrope  would  deny  the 
right,  and  probably  the  duty,  of  man  to  spend  some  of 
his  substance  in  vicarious  recreation ;  the  ball  park 
needs  no  moral  or  economic  justification.  The  crime  of 
the  stadium  is  its  occasional  use  and  that  might  be 
averted  by  a  more  extended  application  of  the  Ohio 
plan.  Thus  may  be  partly  ob.scured  the  reproach  of  a 
million  or  more  lying  idle  thi-ee  hundred  and  fifty  days 
in  the  year  in  a  community  which  finds  it  difficult  to 
pay  its  leaders  a  living  wage. 

Planning  for  Efficiency 

WHAT  has  been  done  at  Ohio  State  University 
toward  developing  at  some  future  time  the  indoor- 
space  possibilities  of  the  stadium  is  but  one  phase  of 
exceptionally  careful  planning  that  preceded  its  con- 
.struction.  Without  deprecating  the  kind  or  amount 
of  thought  embodied  in  earlier  college  stadiums  we  may 
give  the  Ohio  structure  special  distinction  for  the  de- 
gree to  which  efficient  and  economical  construction  were 
made  the  objects  of  detailed  study  in  the  course  of  its 
design.  The  plan  which  resulted  from  this  study  was 
worked  out,  not  conceived  in  a  flash  of  creative  imagi- 
nation. The  engineer's  method  rather  than  that  of  the 
architect  was  followed.  Yet  it  does  not  appear  that 
any  loss  of  architectural  eft'ect  was  suffered,  for  in 
point  of  harmony,  dignity  and  impressiveness  the  Ohio 
stadium  is  second  to  none — to  our  own  taste,  we  hasten 
to  add,  since  esthetic  appreciation  is  notoriously  vari- 
able. Fortunately,  individual  judgment  can  be  based 
on  the  drawings  reproduced  in  thi?  issue.  They  also 
supply  the  data  for  judging  of  the  success  or  lack  of 
success  of  the  planning  foi-  efliciency  in  space  and  .struc- 
ture. Against  all  college  field  traditions  a  two-deck 
arrangement  w;is  adopted — a  feature  likely  to  beconif' 
the  regular  thing  in  very  large  stadiums.  An  interest- 
ing composite  construction  of  part  steel  frame  and  part 
leinforced-concrete  frame  was  used  to  save  time  and 
money,  and  it  is  worth  special  note  that  its  economy 
was  checked  by  bids  on  an  all-concrete  design.  The 
anticipated  advantage  of  being  able  to  hasten  construc- 
tion by  erecting  the  steel  frame  dui'ing  the  winter  was 
fully  realized  in  actual  execution.  The  expansion  prob- 
lem, which  has  been  a  source  of  man.v  troubles  in  the 
past,  was  dealt  with   in  radical   fashion,  by  putting  in 

637 


638 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  16 


full  cross-joints  every  60  ft.  and  closing  them  off  with 
an  elastic  seal.  Practically  all  prior  stadiums  have 
proved  seriously  defective  in  their  treatment  of  expan- 
sion, and  the  Ohio  solution  was  adopted  only  after  the 
designers  had  visited  nearly  all  of  them,  to  study  the 
practical  working  of  other  methods.  In  fine,  the  Ohio 
stadium  is  noteworthy  in  many  ways,  and  unless  its 
service  performance  belies  all  present  promise,  it  will 
create  precedent  in  stadium  design. 

An  Innovation  in  Arch  Centering 

FALSEWORK  for  engineering  construction  is 
marked  usually  by  an  extravagant  use  of  material 
rather  than  by  intelligent  design.  The  practice  is  a 
relic  of  the  day  when  timber  cost  little  and  neither 
economy  of  use  nor  salvage  after  use  was  an  object  of 
much  monetary  significance.  Then  arches  were  "filled 
with  timber"  and  the  contractor  proclaimed  the  safety 
of  his  centering  by  asseverating  that  "you  couldn't  chase 
a  rabbit  through  it."  It  is  the  recollection  of  this  an- 
cient practice,  which  has  been  by  no  means  discon- 
tinued in  modern  times,  that  gives  the  precisely  de- 
signed timberwork  of  the  Beechwood  Avenue  Bridge 
center,  described  on  another  page,  the  appearance  of 
supreme  boldness.  What  the  contractor  did  here  was 
to  design  a  framework  without  superfluous  members  to 
carry  a  determined  load,  combining  timber  and  steel  so 
as  to  put  each  material  to  its  most  economic  service. 
Timber  was  used  for  posts  and  struts  and  steel  for  ties 
and  beams  and  for  the  connections  of  the  two  materials 
at  joints.  In  fact  the  designer  did  no  more  than  produce 
in  steel  and  wood  instead  of  steel  altogether  the  type 
of  structure  commonly  known  in  its  early  days  as  the 
railway  viaduct,  represented  first  by  the  Kinzua  Viaduct 
and  later  by  the  Pecos  Viaduct  and  since  by  scores  of 
similar  structures  all  over  the  United  States.  The 
centering  was  bold  in  no  greater  degree  than  were  its 
prototypes  in  steel  so  long  as  the  designer  kept  safely 
within  the  strength  properties  of  the  materials  which 
he  employed  and  fabricated  his  combined  timber  and 
steel  structure  with  approximately  the  precision  with 
which  all-steel  structures  are  fabricated. 

Water  Supply  at  Panama 

IN  VIEW  of  misgivings,  rarely  voiced  but  widely  cir- 
culated, as  to  the  water  supply  of  the  Panama  Canal, 
Mr.  Baxter's  discussion  elsewhere  in  this  issue  is  of 
particular  interest  and  value.  Especially  is  it  helpful 
to  learn  that  of  the  water  flowing  into  Gatun  Lake  dur- 
ing 1920,  the  driest  year  of  record  since  the  lake  was 
formed,  12  per  cent  only  was  used  for  locking,  while 
26  per  cent  developed  power  and  47  per  cent  was  wasted. 
Further  development  of  the  watershed,  already  pro- 
jected, will  save  much  of  the  waste  and  will  provide 
for  power  generation  without  diverting  the  flow  from 
lockage  use.  Meanwhile  the  reserve  steam-plant  at 
Miraflores  stands  ready  to  release  some  of  the  water 
used  for  power  whenever  it  is  needed  for  lockage.  All 
things  considered,  Mr.  Baxter  concludes  that  with  the 
projected  development  of  the  Chagres  watershed  the 
operating  capacity  of  the  locks  will  become  the  limiting 
factor  rather  than  the  water  supply.  The  date  on  which 
this  limit  may  be  reached  cannot,  of  course,  be  esti- 
mated with  precision  but  the  conclusion  to  await  a  more 
evident  trend  of  trafllic  growth  is  sound  and  conserva- 
tive. Mr.  Baxter  performs  a  service  in  reminding  us 
that  the  narrow  and  tortuous  sea-level  channel  consid- 
ered fifteen  years  ago  could  not  begin  to  meet  present 


and  prospective  needs,  and  that  a  genuine  "Straits  of 
Panama"  would  involve  difficulties  and  expenditures 
quite  unwarranted  by  any  demands  now  in  sight.  His 
article  deserves  a  thoughtful  reading  not  only  by  engi- 
neers but  also  by  all  those  who  may  be  seeking  an  anti- 
dote for  the  alarms  as  to  the  canal's  future. 

A  Significant  Resignation 

IN  DR.  S.  W.  STRATTON  the  Massachusetts  Institute 
of  Technology  is  getting  something  more  than  the 
scientist  it  has  been  its  custom  to  select  for  president. 
Trained  though  he  has  been  as  a  physicist  Dr.  Strat- 
ton's  greater  reputation  i-ests  on  his  remarkable  success 
as  an  administrator  of  that  government  bureau  which 
he  developed  from  a  mere  office  of  weights  and  measures 
to  a  research  institution  with  personnel  and  equipment 
rivaling  many  a  university.  The  Bureau  of  Standards 
is  Dr.  Stratton's  work.  That  after  twenty-one  years 
service  to  it  he  should  leave  for  other  fields,  however 
attractive,  is  significant  evidence  of  what  is  happening 
in  the  technical  service  of  the  government.  It  is  re- 
ported that  he  is  to  receive  a  salary  three  times  what  he 
has  been  getting  at  Washington,  which,  coupled  with 
the  honor  and  opportunity  for  service  in  the  new  posi- 
tion, is  enough  to  influence  any  man's  decision.  But 
we  believe  more  potent  than  the  personal  element  has 
been  the  realization  of  the  hopelessness  of  getting  Con- 
gress to  provide  adequately  for  the  enormous  research 
plant  that  has  grown  up  on  Cleveland  Heights.  The 
institution  which  Dr.  Stratton  has  fairly  wrung  from 
a  reluctant  Congress  has  enormous  potentialities  of 
service,  but  so  niggardly  have  been  the  appropriations 
since  the  war  that  one  by  one  the  experts  who  serve 
it  have  been  leaving,  like  their  chief  not  so  much  be- 
cause of  the  greater  pecuniary  rewards  elsewhere — for 
to  men  of  the  true  research  spirit  pay  beyond  a  com- 
petence is  not  irresistible — but  because  the  lack  of 
money  for  assistance  and  equipment  makes  of  their 
work  a  drudgery  which  is  the  breaking  straw  added  to 
the  low  pay  common  to  all  government  technical 
service.  Dr.  Stratton's  resignation  is  a  protest  that 
Congress  cannot  well  afford  to  disregard. 


The  Direct-Oxidation  Process 

CDNSIDERING  the  time,  money,  oratory  and  print- 
ers' ink  lavished  upon  it,  no  method  of  sewage 
treatment  yet  commercially  promoted  in  the  United 
States  has  been  so  coldly  received  by  engineers  as  the 
Landreth  direct-oxidation  or  lime-electrolytic  process. 
The  reasons  are  not  far  to  seek.  The  electrolytic  proc- 
esses (without  lime)  of  Webster,  L'Hermite,  Woolf  and 
Harris  had  been  tried  and  found  wanting  during  the 
quarter  century  of  promotion  eft'ort  in  England,  France 
and  America  before  lime  treatment  and  electrolytic  ac- 
tion were  joined.  Lime  treatment,  after  decades  of 
wide  use  in  various  countries,  had  been  passed  by  in 
the  case  of  new  sewage-works  and  given  up  at  many 
old  plants  because  it  increased  the  sludge  problem — 
long  ago  characterized  as  the  crux  of  the  whole  matter 
of  sewage  treatment.  These  two  facts  made  engineers 
skeptical  as  to  the  proposed  combination  of  two  proc- 
esses, one  regarded  by  them  as  never  successful  and  the 
other  largely  superseded. 

That  skepticism  was  far  from  dispelled  by  the  small 
Landreth  test  plant  at  Elmhurst,  Borough  of  Queens, 
New  York,  and  by  the  larger  demonstration  plants  of 
the  same  type  at   Decatur,   III.,  and   Kaston,   Pa.     The 
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report  on  the  Eastoii  plant  by  the  Engineering  Division 
of  the  Pennsylvania  Depai'tment  of  Health  left  the  lime- 
electrolytic  prtR'ess  still  in  doubt,  as  regards  cost  and 
the  sludge  problem.  The  Franklin  Institute  test  at 
Easton — and  its  gold  medal  ivvard — was  not  taken  seri- 
ously by  well-informed  engineers,  except  as  they 
thought  it  a  serious  matter  for  the  Franklin  Institute 
to  award  a  medal  in  the  light  of  the  facts,  existing  or 
lacking. 

The  conditional  permits  granted  by  the  New  Jersey 
and  Pennsylvania  Departments  of  Health  for  direct-oxi- 
dation plants  at  Phillipsburg,  N.  J.,  and  Allentown,  Pa., 
the  former  after  an  application  had  been  denied,  did 
not  add  to  the  confidence  of  engineers  in  the  process, 
nor  did  attempts  to  exploit  the  results  at  the  two  plants 
when  being  operated  at  only  a  small  percentage  of  their 
capacity.  Although  the  Phillipsburg  plant  has  been 
nominally  in  operation  for  some  two  years,  it  was  nor 
until  a  few  months  ago  that  the  New  Jersey  Department 
of  Health  began  the  long-expected  test  called  for  by  the 
conditional  permit  (report  on  which  has  not  yet  been 
made  public),  while  the  Pennsylvania  Department  of 
Health  has  not  yet  passed  upon  the  Allentown  plant. 

In  the  light  of  the  foregoing  statements  it  is  not 
strange  that  when  the  direct-oxidation  process  came 
before  a  considerable  number  of  consulting  and  munici- 
pal engineers  at  the  recent  Cleveland  meeting  of  the 
American  Society  of  Municipal  Improvements  (see  ab- 
stracts of  papers  and  discussion  elsewhere  in  this  issue) 
no  warmth  for  the  process  was  shown  by  anyone  except 
the  engineer  of  one  of  the  two  cities  where  there  is  a 
Landreth  plant  in  use  and  by  the  only  consulting  engi- 
neer who,  so  far  as  we  can  recall,  has  ever  recommended 
to  a  city  the  adoption  of  the  direct-oxidation  process. 

Meager  indeed  were  the  data  offered  by  either  of 
these  engineers  in  support  of  the  physical  or  financial 
efficiency  of  the  direct-oxidation  process,  although  I'efer- 
ence  was  made  to  a  test  of  the  Allentown  plant  extend- 
ing over  some  weeks.  Presumably  these  test  figures  will 
be  made  public  before  long.  It  is  also  to  be  hoped  that 
the  results  of  the  Phillipsburg  tests,  already  men- 
tioned, will  be  given  out  by  the  New  Jersey  Department 
of  Health  as  soon  as  it  takes  official  action  on  the  plant. 

The  skeptical  opinion  on  the  Landreth  direct-oxida- 
tion process,  both  as  expressed  at  and  before  the  Cleve- 
land meeting,  has  not  been  due  to  the  fact  that  the 
process  was  being  commercially  promoted  as  one  of  the 
speakers  at  Cleveland  held,  but  i-ather  that  it  was  being 
over-promoted  and  that  on  meager  data  and  with  too 
little  regard  to  the  teachings  of  the  past  and  the  ra- 
tional demands  of  the  present  in  the  art  and  science  of 
sewage  treatment. 

Reaction  Against  Standardization 

ONE  need  not  lack  faith  in  the  benefits  derived  from 
industrial  standardization  to  recognize  that  the 
process  is,  in  a  measure,  at  odds  with  progress.  Prog- 
ress depends  upon  original  endeavor,  upon  doing  things 
differently;  standardization  forbids  doing  things  dif- 
ferently and  asserts  that  original  endeavor  is  quite 
unnecessary  and  disturbing.  When  one  shape,  one  type, 
one  way  of  doing  a  thing  has  officially  been  decreed 
best,  and  mass  momentum  is  brought  into  action  to 
make  it  exclusive,  progressive  thought  on  the  subjecT 
matter  will  largely  be  paralyzed,  or  else  diverted  to 
other  fields.  Also,  directed  study  in  connection  with  the 
standardization  ob.iect  will  shrink  to  a  minimum.  Re- 
search is  antipodal  to  standardization. 


These  reflections  are  awakened  by  an  English  con- 
temporary's plaint  over  the  lack  of  originality,  the  men- 
tal deadness,  which  (it  charges)  characterizes  bridge 
engineering.  Standard  designs,  it  asserts,  are  welcomed 
by  men  who  lack  imagination,  and  these  men  will  mak." 
no  effort  to  change  such  designs  or  develop  original 
designs.  This  statement  seems  to  refer  primarily  to 
conventional  bridge  types  that  have  become  established 
through  commercial  processes,  but  to  some  extent  also 
to  standard  specifications  for  bridge  design,  for  in  an- 
other sentence  there  occurs  a  sharp  allusion  to  the 
doubtful  wisdom  of  framing  such  specifications.  The 
remark  is  meant  foi-  English  conditions,  presumably, 
but  it  might  furnish  food  for  thought  west  of  the  At- 
lantic as  well,  were  our  bridge  engineers  not  somewhat 
touchy  just  now  on  the  subject  of  time-honored  design 
practices,  as  in  the  case  of  the  Cooper  loading. 

The  complaint  probably  has  more  of  a  temperamental 
than  a  real  basis,  so  far  as  the  bridge  engineer's  special 
ai't  is  concerned.  It  is  a  matter  of  common  knowledge 
that  no  branch  of  civil  engineei'ing  displays  as  much 
originality  and  creative  thought  as  this  one.  The  real 
significance  of  the  complaint  lies  in  the  fact  that  it 
reasserts  the  old  truth  known  to  all,  but  often  ignored, 
that  engineering  design  and  construction  are  creative 
processes,  and  as  such  are  at  war  with  conventions  and 
standards. 

Protest  usually  is  the  expression  of  a  hurt,  somewhere 
or  other.  In  the  present  case  it  is  pertinent  to  observe 
that  the  complaint  comes  from  a  land  where  uniformity 
of  practice  in  engineering  or  its  allied  industries  has 
ever  been  abhorred  and  everyone  has  gloried  in  doing 
things  diffei-ently,  and  where,  as  an  offset  to  this  condi- 
tion, standardization  in  the  mechanical  industries  was 
first  put  on  a  wholesale  basis.  The  work  of  the  Engi- 
neering Standards  Committee,  recently  re-formeci  as  an 
association;  has  extended  over  an  almost  unlimited 
range,  and,  far  from  being  confined  to  matters  involving 
interchange  or  economj'  of  production,  it  has  gone  into 
fields  where  uniformity  of  practice  is  little  more  than 
an  ideal  objective.  Hitherto  the  prevailing  sentiment 
of  industrial  and  engineering  circles  appears  to  have 
supported  the  work.  The  present  protest,  whose  real 
point  is  directed  against  this  all-embracing  standardiz- 
ing movement,  is  the  first  open  demand  that  engineering 
originality,  ci'eative  design,  be  left  undisturbed. 

Is  it  an  early  symptom  of  a  reaction  against  the 
standardization  movement?  The  two  points  of  origi- 
nality and  research  are  brought  to  the  fore  as  they  in- 
evitably must  be  whenever  free,  active  development  is 
contrasted  with  routinized  procedure  and  the  stagnation 
which  it  entails.  Even  in  bitterly  unjust  assertions,  as 
in  the  charge  that  engineers  build  bridges  "with  as 
much  regularity  as  a  baker  turns  out  standard  buns," 
the  English  protest  voices  the  exasperation  caused  by 
the  :;ttempt  to  make  engineering  creation  subject  to 
standardized  method. 

Here  in  the  United  States  we  arc  only  beginning  to 
standardize.  Discussions  have  dealt  chiefly  with  indus- 
trial standardization,  but  already  the  attr.active  and 
promising  process  is  extending  to  matters  of  engineer- 
ing design,  where  judgment  and  individuality  are  de- 
cisive factors,  as  they  are  in  bridge  construction.  For 
this  reason  it  can  be  of  much  value  for  us  to  observe 
that  attention  has  been  called  to  the  essential  antagon- 
ism between  engineei'ing  and  fixed  convention,  and  that 
a  call  is  voiced  for  return  to  originality  of  effort  and 
resumption  of  research  inquiry. 
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Ohio  Stadium,  a  Double-Deck  Steel  and  Concrete  Horseshoe 

structure  of  Novel  Design  Planned  for  Compactness  and  Quick  Construction — Space  Under  Seats 
for  Indoor  Activities — 60-Ft.  Expansion  Sections — Outside  Steel  Covered  with  Concrete 


THIS  week  one  of  the  important  football  games  of  the 
Mid-West  College  Conference  will  be  played  in  the 
new  stadium  of  Ohio  State  University,  which  has  just 
been  completed.  This  latest  addition  to  the  great  college 
arenas  is  unique  both  in  its  general  planning  and  in  its 
structural  features.  The  design  represents  an  original 
answer  to  the  question  of  how  the  most  efficient  ar- 
rangement of  seating  for  the  vast  crowds  which  witness 
large  college  games  is  to  be  secured  and  how  the  struc- 
ture should  be  designed  for  moat  impressive  appeai-ance 
as  well  as  for  economy  of  construction  and  permanence. 


from  the  destructive  and  annoying  expansion  and  con- 
traction effects  experienced  in  earlier  stadiums.  This 
feature,  and  the  protection  of  all  steelwork  open  to  the 
weather  by  concrete  inclosure  are  believed  to  insure 
permanence  and  minimize  the  cost  of  maintenance. 

Location  and  Plan — The  stadium  is  located  in  the  val- 
ley which  separates  the  main  group  of  buildings  of  the 
university  from  the  Olentangy  River.  Its  axis  was  laid 
out  practically  north  and  -south,  the  open  end  of  the 
horseshoe  facing  the  south.  The  site  was  submerged 
in  the  flood  of  1913,  but  subsequent  river  improvement 
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FIG.  1— GENERAL,  L.WOUT  AND  .SIGHT  LI.N'E   PROFILE  OF  THE  .VEW  STADIUM  .\T  OHIO  .STATE  UNIVERSITY 


Horseshoe  shape  with  bowed  sides  and  double-deck 
arrangement — in  which  latter  point  the  Ohio  stadium 
differs  from  all  other  college  athletic  stadiums — are  the 
striking  elemehts  of  the  design  as  regards  best  adapta- 
tion to  purpose.  Steel  framing  and  reinforced  concrete 
were  used  in  skillfully  arranged  combination,  for  econ- 
omy and  for  most  rapid  construction,  as  the  steel  frame- 
work permitted  uninterrupted  erection  during  the  win- 
ter. The  .structure  has  been  designed,  further,  to  per- 
mit of  extensive  use  for  indoor  athletic  activities  of  the 
students,  by  developing  the  inclosed  space  under  the 
seat  banks.  A  thorough  treatment  of  the  expansion- 
joint  difficulty  is  believed  to  eliminate  all  future  trouble 
/ 


work  in  Columbus  has  reduced  this  flood  hazard  to  a 
minimum;  during  the  flood  of  last  April,  when  more 
water  passed  through  the  river  channel  than  at  any 
time  since  1913,  the  playing  field  (el.  725)  would  again 
have  been  overflowed  had  the  river  improvement  work 
not  been  completed.  It  will  be  further  protected  by  a 
boulevarded  dike  along  the  river  bank. 

The  general  arrangement  of  the  structure  embodies 
what  the  designers  have  called  the  Ohio  plan,  compris- 
ing an  open-end  horseshoe  shape  of  .structure  with  bowed 
sides,  and  double-deck  seat  banks.  The  bowed  sides  give 
the  double  advantage  of  a  slightly  better  angle  of  vision 
and  a  comprehensive  view  of  the  entire  crowd,  and  are 
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expected  to  enhance  greatly  the  inspirational  effect  of 
the  great  assemblages  of  people  in  holiday  spirit.  The 
double-deck  idea  is  not  new  in  baseball  grandstands,  but 
has  never  before  been  used  in  a  college  athletic  stadium. 
It  brings  one-third  of  the  seats  about  50  ft.  nearer  to 
the  playing  field  without  materially  increasing  the 
height  of  the  structure;  in  addition  it  reduces  the 
ground  area  covered  and  provides  protection  from  the 
weather  for  about  one-third  of  the  seats. 

A  plan  of  the  stadium  is  shown  in  Fig.  1.  The  struc- 
ture is  about  704  ft.  long  by  597  ft.  wide  over  all,  and 
incloses  a  space  556  ft.  long  by  294  ft.  wide.  The  grid- 
iron field  of  170  ft.  by  360  ft.  is  surrounded  by  a 
quarter-mile  track  25  ft.  wide,  with  straightaway  ex- 
tentions  at  the  open  end  of  the  horseshoe.  The  profile 
of  the  seat  banks  is  hollow,  to  give  the  upper  seats  full 
command  of  the  field ;  it  was  so  worked  out  as  to  enable 
every  spectator  to  see  the  middle  of  the  track,  over  the 
heads  of  those  in  front  of  him.  By  arranging  the  aisles 
and  entrance  stairs  at  the  columns,  obstruction  of  view 
by  the  columns  has  been  almost  eliminated. 

The  stadium  will  seat  about  62,000  persons  (3,100 
box  chairs,  59,000  regular  seats).  The  total  length  of 
seat  bank  exclusive  of  aisles  is  about  90,000  lin.ft. 

Adapting  the  space  under  the  seat  banks  for  future 
development  for  indoor  athletic  activities  increased  the 
cost  of  the  structure  somewhat,  chiefl.v  by  necessitating 
wider  column  spacing  than  would  have  been  most  eco- 
nomical and  by  making  it  necessary  that  the  seat  banks 
should  be  watertight.  By  closing  the  arch  openings  in 
the  outside  walls  with  steel  sash  and  glass  at  some 
future  time  the  interior  will  be  fitted  for  use  for  intra- 
mural sports  such  as  basketball,  handball,  squash,  win- 
ter trackwork,  and  the  like.  Under  the  west  seat  bank 
a  six-lap  cinder  track  and  a  100-yd.  straightaway  have 
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been  laid  out,  also  for  future  construction.  Ornamental 
rectangular  towers  which  form  the  south  termination 
of  the  end  of  the  horseshoe  will  provide  space  for  offices 
for  the  athletic  department  of  the  university,  as  well  as 
shower  and  locker  rooms  for  the  athletes;  each  south 
tower  will  accommodate  about  500  lockers,  so  that  not 
only  the  regular  athletic  teams  but  also  other  students 
registered  in  intramural  athletics  can  be  taken  care  of. 
There  are  frequently  as  many  as  1,000  men  participat- 
ing in  intramural  sports  at  Ohio  State,  and  the  hope  of 
the  authorities  is  that  all  students  may  ultimately  join 
in  the  athletic  work  in  some  degree. 

The  wide  spacing  of  the  columns  necessary  to  accom- 
modate these  various  activities  made  a  steel  frame  more 
economical  than  a  reinforced-concrete  frame.  Also,  the 
time  necessary  for  building  the  stadium  was  shortened 
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by  about  a  year  through  the  use  of  the  steel  -= 
fi-ame,  because  the  steelwork  (.ould  be  erected  -., 
during  the  winter  months,  when  concrete  could 
not  conveniently  be  placed.  The  structure  of  the 
stadium  therefore  is  a  somewhat  unusual  compos- 
ite of  steel  and  reinforced  concrete,  as  may  be 
seen  from  the  sectional  drawings  in  Fig.  2.  The 
lowest  portion  of  the  seat-bank  structure,  com- 
prising space  for  boxes  and  eight  rows  of  seats. 
is  wholly  of  reinforced  concrete.  The  structure 
beyond  this  point  consists  of  a  series  of  radial 
steel  bents  built  up  of  columns,  girders  and  beams, 
.spaced  20  ft.  apart  along  the  outer  circumference, 
topped  by  a  reinforced-concrete  seat-bank  slab 
spanning  from   hcnt  to  bent,   and   closed   off  at 


Front  E\evo-'-ion  of  Arch  Ring         Section  through  Semi-dome 
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the  outer  circumference  by  a  concrete  wall  pierced  by 
high  arch  openings.  The  bents  on  20-ft.  spacing  have 
direct  column  support  only  at  their  outer  and  inner 
ends,  while  at  the  intermediate  lines  of  support  they 
rest  on  trusses  or  girders  spanning  between  columns 
placed  only  at  every  third  bent,  or  approximately  60-ft. 
spacing. 

DetaW  Points  of  the  Stri'ctural  De.siun— Plate  girders 
and  rolled  beams  were  used  for  the  supporting  members 
not  entirely  covered  by  concrete,  in  order  to  reduce  the 
deterioration  due  to  rusting  and  to  facilitate  painting. 
No  unpi-otected  steelwork  is  exposed  to  the  weather,  all 
outside  columns  and  girders  being  incased  in  concrete. 
Doors,  walls,  seat  banks,  stairs  and  passageways  are  of 
reinforced  concrete. 

Designing  the  steelwork  to  support  the  forms  for  the 
concrete  work  made  it  possible  to  eliminate  most  of  the 
shoring  and  scaffolding  that  would  ntherwi.se  have  been 


required.  The  steelwork  also  served  for  carrying  the 
necessary  hoisting  engines  and  travelers  for  handling 
the  concrete  and  forms  (see  Fig.  6). 

A  live-load  of  80  lb.  per  horizontal  square  foot,  with 
25  per  cent  added  for  impact,  was  assumed  in  designing 
the  frame.  This  figure  corresponds  to  a  total  live-load 
of  250  lb.  per  lineal  foot  of  .seat  (30-in.  length  of  step 
from  riser  to  riser). 

Exijansion  Provisions — At  intervals  of  60  ft.  along 
the  length  of  the  stadium  a  transverse  expansion  joint 
cuts  through  the  structure  from  top  to  bottom.  The 
steel  frame  as  well  as  the  concrete  slab,  floor,  and  wall 
construction  of  each  60-ft.  section  is  independent  of  the 
neighboring  sections.  The  expan.-ion  joints  are  so  de- 
tailed that  there  is  no  sliding  of  one  part  upon  another, 
but  the  adjoining  slabs  and  members  are  supported  by 
twin  columns  and  girders  (the  separation  in  the  steel- 
work may  be  seen  in  Fig.  5).    The  concrete  of  adjacent 
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FIG.  5— TWO  VIEWS  OF  THK  HIAIUI  .M   STEELWORK  AS  IT  APPEARED  LAST  SPRING 


sections  is  separated  about  3  in.,  the  thickness  of  an 
ordinary  form  board,  and  this  opening  is  closed  by  a 
U-shaped  lead  sheet  bedded  in  the  concrete,  over  which 
the  joint  is  filled  with  asphalt  mastic.  Where  the  joint 
goes  down  through  the  outer  wall,  no  lead  strip  is  used 
but  the  joint  is  filled  with  i-in.  premolded  bituminous 
joint  filler.  This  feature  is  clearly  shown  by  the  details 
in  Fig.  8. 

Foundations — Excellent  boulder  gravel  for  the  founda- 
tion occurs  near  the  surface  on  the  east  side  of  the 
structure  and  10  to  14  ft.  below  ground  level  (or  about 
4  ft.  below  ground-water  level)  on  the  west  side.  All 
footings  were  built  as  spread  footings  on  this  gravel, 
except  in  a  few  small  isolated  footings  where  it  was 
simpler  to  stop  the  structure  at  a  higher  elevation  and 
drive  concrete  piles  through  the  upper  strata  to  gravel. 

Soil  bearing  tests  showed  gratifying  results;  a  pres- 
sure of  7i  tons  per  square  foot  on  the  gravel,  main- 
tained for  a  week,  showed  no  settlement  after  applica- 
tion, although  water  was  allowed  to  rise  in  the  hole  and 
was  pumped  out  repeatedly.  The  footings  were  pro- 
portioned for  a  maximum  dead-  and  live-load  pressure 
of  4  tons  per  square  foot.  All  footings  were  propor- 
tioned on  the  basis  of  the  dead-load  bearing  area,  for 
a  unit  pressure  slightly  under  2  tons,  fixed  by  the  maxi- 
mum of  4  tons  per  square  foot. 


Main  Entrance — At  the  north  end  of  the  structure  is 
the  main  entrance,  a  great  half  dome  70  ft.  in  diameter 
and  85  ft.  high,  flanked  by  towers  accommodating  ticket 
offices,  rooms  for  spot  lights,  flood  lights,  radio  appara- 
tus, etc.  The  design  of  this  half  dome  was  an  interest- 
ing problem  because  of  the  necessity  for  providing  for 
the  outward  thrust  at  the  crown.  The  thrust  is  taken 
care  of  by  a  horizontal  slab  directly  over  the  crowm  of 
the  dome,  at  the  top  of  the  upper  deck,  which  is  designed 
to  act  as  a  horizontal  girder  capable  of  carrying  this 
thrust. 

The  dome  is  framed  with  a  face  arch  of  semi-circular 
intrados  of  68  ft.  diameter  supporting  radial  half  ribs 
of  generally  T-shaped  cross-section,  joined  by  horizontal 
ring  girders  of  concrete.  The  panels  between  ribs  and 
ring  girders  are  filled  by  separately  molded  concrete 
slabs  of  ornamental  design.  At  two  points  the  upper 
ends  of  the  seat-bank  girders  of  the  upper  deck  had  to 
be  supported  on  the  dome,  for  which  purpose  a  short 
horizontal  I-beam  was  placed  so  as  to  span  between 
adjacent  ribs,  and  the  seat-bank  girder  was  supported 
on  this  beam.  Two  other  seat-bank  girders  which  pro- 
ject over  the  dome  area  were  carried  by  columns  just 
back  of  the  springing  line  of  the  dome,  cantilevering 
backward  over  these  columns. 


FIG.  6— CONCRETING  IN  PROGRESS  ;  TRAVELERS  ON  UPPER  DECK  HANDLING  FORMS  AND  CONCRETE 
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Seats  and  Rarnpy — Tho  concrete  step.s  which  form  the 
seat  banks  are  uniformly  30  in.  wide  radially  but  vary 
in  ri.se;  those  on  the  lower  deck  have  rise  intreasin}; 
from  lOs  in.  at  the  bottom  to  14'  in.  at  the  top.  while 
those  of  the  upper  deck  have  a  rise  iircreasmg  from  101 
in.  to  21:^  in.  Wooden  seat  benches  without  backs  arc 
built  on  these  steps.  The  bench  seats  are  made  of  1  , 
X  3-in.  oak  strips,  spaced  1  in  apart  for  drainage.  The 
provision  of  free  di'ainage  and  opportunity  for  air  cir- 
culation are  expected  to  prevent  warping  and  decay 

Entrance  to  the  structure  is  afforded  at  six  points  on 
each  side  of  the  horseshoe  As  tickets  are  to  be  taken 
at  each  entrance,  the  distribution  of  the  crowd  will 
largely  occur  outside  the  sti-ucture  itself,  and  the  need 
for  distributing  passage.'-  within  the  stadium  is  mini- 
mized. A  combination  of  stairs  and  ramps  at  each  en- 
trance gives  access  to  two  circulating  galleries  in  the 
rear  of  the  structure,  one,  at  El  39  ft.  9  in.,  to  feed  the 
upper  half  of  the  lower  deck,  the  other,  at  El.  67  ft.  101 
in.,  to  feed  the  upper  deck.  The  lower  half  of  the  lower 
deck  will  be  fed  direct  bv  entrances  from  the  field  side 
of  the  structure  The  passageways  and  ramps  are  5> 
ft.  wide,  and  generally  they  are  U-shaped  structures 
with  the  vertical  handrail  portion  serving  as  longi- 
tudinal gii'der. 

Positioti  of  Forms  Prescribed  by  Desianer — No  effort 
)ias  been  made  in  construction  to  obliterate  or  rub  out 


'^•-•>ij^  .-31x6  prcrro/aed Joint 


1''1G.    T— INTERIOR   OF   NE.VRLV   COilPLKTKD   ST.VDIU.M 

the  form  marks  on  the  concrete  surfaces.  The  design 
predetermined  the  location  and  direction  of  all  joints 
in  the  forms,  which  was  .>hown  on  the  contract  drawings 
The  joints  wei-e  planned  in  each  case  to  give  tho  do- 
sired  architectural  effect.  As  concrete  is  gonorally  ap- 
preciated to  bo  a  molded  material,  it  was  believed  that 
the  marks  of  the  molds  would  be  a  frank  expression  of 
the  material.  The  results  obtained  in  the  field  are  very 
gratifying,  the  effect  produced  being  satisfactory  in 
every  respect. 

Playing  Field — The  field  inclosed  by  the  stadium  is 
surfaced  with  2  ft.  of  top  soil  drained  by  4-in.  tile  in 
herring-bone  arrangement  6  ft.  apart,  18  in.  below  the 
surface.  The  fill  below  this  level  is  cinders  and  miscel- 
laneous excavation  soil.  As  shown  in  a  small  sketch  in 
Fig.  1,  the  football  gridiron  is  crowned  12  in.  in  its 
width.    The  quarter-mile  running  track  around  the  field 
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consists  of  the  usual  gravel  base  and  cinder  surface. 

The  stadium  is  being  built  by  the  Ohio  Stadium  Build 
ing  Committee,  with  Clyde  T.  Morris,  professor  of 
structural  engineering  at  Ohio  State  University,  as  en- 
gineer, and  Howard  Dwight  Smith  as  architect  W.  F 
Hindman  is  assistant  engineer  in  charge  of  the  field 
work.  The  contract  tor  the  construction  was  taken  b.\- 
the  E.  H.  Latham  Co.,  of  Columbus,  on  a  'ump-sum 
profit-sharing  basis.  The  total  cost  of  the  stadium,  the 
surfacing  of  the  playing  field,  and  all  auxiliary  items 
v.ill  be  alx)ut  $1,500,000. 

About  4,300  tons  of  structural  steel  and  25,000  cu.vd. 
of  concrete  were  required  for  the  Ohio  stadium  Tho 
contract  for  construction  was  signed  July  7,  1921.  and 
ground  was  broken  Aug.  3.  Dedication  of  the  com- 
pleted stadium  is  to  be  celebrated  at  the  football  game 
between  Michigan  and  Ohio  State  on  Oct.  21. 


To  Build  Elevators  in  Biiit>aria 

According  to  information  reaching  this  journal  from 
Sofia,  Bulgaria,  an  agreement  has  been  arrived  at  be- 
tween the  Agricultural  Bank  and  the  MacDonald  Engi- 
neering Co.,  Chicago,  regarding  tho  construction  of  a 
line  of  60  grain  elevators  throughout  Bulgaria.  The 
agreement  is  now  before  the  govornmenfs  legislative 
body  for  consideration.  It  is  planned  to  construct  dur- 
ing the  first  five  years  elevators  of  a  total  capacity  of 
160,000  tons  with  a  view  ultimately  to  doubling  the 
capacity.  Funds  are  to  be  obtained  by  a  loan  of  £2.000,- 
000  (English)  placed  thioiigh  tho  Agricultural  Bank 
abroad  Present  plans  conteniplatt'  the  construction 
of  two  elevators  and  two  dryers  at  Black  Seaports.  12 
elevators  on  Daiuibian  ports  and  46  elevators  in  the 
interior. 


Octohor    19.    192-2 
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Rain   and  Mud    Delays 

Delays  Analyzed  Remedies  Entimeraled  — 
Drainage,  Machine  Design,  Trackways.  Hous- 
ing. Waterproofing.  Drying  Methods  Offer 
Possibilities      -  Problem     Calls     for     Research 


By  C.  S.  Hill 

Associate  Editor.  Engineering  Neivs-RecortI 

RAIN  and  the  consequent  result,  mud.  in  all  opera- 
.  tions  where  the  condition  of  the  ground  surface 
is  a  factor  in  construction,  are,  next  to  winter  idleness, 
the  principal  causes  of  lost  time.  The  amount  of  time 
lost  annually  because  of  i-ain  and  mud  dela.vs  is  diffi- 
cult to  estimate.  There  are  few  statistics.  Indeed  ex- 
cept for  highway  construction  they  are  non-existent. 
This  makes  it  extremely  difficult  to  appraise  the  prob- 
lem. In  fact  about  all  that  can  be  done  is  to  visualize 
it  by  inference  from  occasional  records  and  general 
knowledge. 

Delays  caused  by  rain  are  of  two  sorts: 

1.  Interruption  due  to  storm  itself:  i.e.,  violent  or 
persistent  fall  of  rain  or  combined  wind  and  rain,  and 

2.  Waiting  to  recover  from  the  effects  of  rain,  i.e., 
waiting  for  the  mud  to  dry,  for  flooded  workings  to 
be  pumped  out,  for  washing  or  scouring  to  be  repaired, 
and  for  equipment  to  be  cleaned  and  dried. 

^  The  weather  and  the  character  of  the  work  deter- 
mine the  magnitude  of  both  kinds  of  delay  and  the 
relative  importance  of  each.  It  is  plain  lor  example 
that  rain  counts  for  little  in  hydraulic  dredging  and 
is  a  great  hindrance  in  building  a  concrete  road.  Other 
contrasting  examples  are  readily  called  to  mind.  In 
all,  one  outstanding  fact  is  evident;  it  is  the  conse- 
quences of  rain  and  not  the  stormy  condition  itself 
which  are  responsible  for  the  greater  loss  of  time. 
This  truth  will  be  more  evident  as  the  argument  pro- 
ceeds. It  is  important  to  get  it  clearl.^■  in  mind  because 
it  indicates  the  only  possibility  of  solving  the  problem. 

Obviously  prevention  cannot  be  considered.  The 
rain  will  come  as  it  happens.  Whenever  it  comes  it 
will  bring  certain  consequences.  Most  disturbing  of  all, 
it  soaks  the  ground  and  makes  mud.  But  it  also  dam- 
ages materials,  as  for  example  cement;  it  runs  into 
the  workings,  like  footing  pits  and  trenches;  it  makes 
objects  slippery  and  awkward  to  handle;  it  washes  and 
guUeys  embankments  and  finished  gi-ades;  it  injures 
.structure,  like  newly  laid  concrete;  it  wets  the  work 
going  on  and  prevents  construction  until  the  moisture 
has  been  dried — a  brick  pavement,  foi-  example,  rained 
on  has  to  be  dried  before  the  bituminous  iillei'  can  be 
applied;  it  makes  it  necessary  to  clean  and  dry  tools 
and  machinery  to  prevent  rust  and  keep  them  in  good 
condition.  Finally,  of  course,  men  object  to  working, 
and  sometimes  cannot  woi'k,  when  the  rain  is  falling. 

Ordinarily  the  storm  conditions  themselves  do  not 
often  completely  stop  work  and  less  often  do  they  stop 
it  for  any  considerable  period.  Rain  in  the  summer 
comes  usually  as  showers.  The  showers  may  be  fre- 
quent and  rather  violent  while  in  progress  but  they  do 
not  last  long.  Could  we  imagine  the  dry  condition 
just  before  the  rain  to  be  restored   immediately  after 


Thirtl  of  a  Series  of  Four  Articles 

it  ceased  to  fall,  rain  would  not  greatly  delay  construc- 
tion processes.  Of  course  in  the  earl\-  spring  and  late 
fall  rains  are  more  continuous,  and  the  delays  due 
strictly  to  storm  are  more  protracted,  but  even  then, 
were  the  effects  eliminated,  work  would  not  often  have 
to  be  altogether  abandoned.  As  a  hard-bitten  old  earth 
mover  once  put  the  fact  to  the  writer,  "We  don't  stop 
work  because  it  rains  but  because  the  rain  is  wet." 

All  that  has  just  been  said  is  distinctly  elementary 
but  a  clear  understanding  of  the  facts  in  detail  is  vital 
to  a  definite  statement  of  the  problem  to  be  solved. 
This  problem  is  essentially  to  guard  against  and  moder- 
ate the  consequences  of  rain.  Four  general  methods 
suggest  themselves  for  consideration: 

1.  Employ  equipment  and  methods  unaffected  by  rain. 

2.  Modify  engineering  requii-ements  for  wet  weather 
construction. 

■3.  Employ  means  for  diverting  or  shedding  rain 
water  or  for  di-ying  wet  surfaces.  :-.;   ..  v..  ^vxiLV?  '- 

4.    Housing  or  sheltering  the' work  from' i-ainfall.' 

Contemplating  these  several  methods  broadly  it  is 
evident  that  their  possibilities  depend  upon  the  condi- 
tions and  character  of  the  operation.  •  Altogether,  how- 
ever, there  are  not  many  kinds  of  construction  where 
.some  protective  or  defensive  measures  of  the  sort  enu- 
merated are  not  to  some  extent  practicable.  This  re- 
quires, however,  that  the  operation  be  planned  for  the 
probability  of  wet  weather  as  well  as  for  ■  sunshine. 
It  is  the  contrary  practice  that  largely  causes  a  rainy 
season  to  be  so  completely  upsetting  when  it  occurs. 

Construction  operations,  in  respect  to  the  disturbance 
caused  by  rain,  may  be  grouped  under  (1)  earth  rriov- 
ing,  (2)  road  building,  and  (3)  general  construction. 
In  fact,  in  operations  fl)  and  (2)  are  included  substan- 
tially everything.  We  do  not  need,  ordinarily,  to  con- 
sider dredging,  tunneling  or  interior  building  work.  The 
building  of  concrete  structures,  steel  erection,  timber 
work  and  structural  work  generally  are  affected  by  rain 
only  as  storm  affects  the  comfort  and  «afety  of  the 
erecting  crews  and  consequently  their  efficiency  and  as 
wet  roads  maj'  interrupt  the  delivery  of  materials. 

Earth  Morivy — Water-soaked  soil  and  mud  hampei- 
earth  moving  operations  by  increasing  the  weights  to  be 
handled  and  by  clogging  buckets  and  other  excavating 
tools,  but  chiefly  by  hindering  the  movement  of  men 
and  teams  or  machinery  over  the  ground.  Saturation 
affects  soils  differently.  Sand  and  gravel  give  a  firmer 
looting  when  they  are  wet.  Clayey  soils,  gumbo  and 
alluvial  silt,  turn  into  mud.  All  soils  are  made  heavier 
by  saturation. 

Among  the  possible  remedies  previously  enumerated 
it  is  evident  that  housing  is  not  widely  possible  and 
that     drying     processes     are    ordinarilv     impracticable. 
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Drainage  first  and,  second,  the  use  of  machines  and 
hauling  methods  unaffected  by  soft  ground  are  the 
obvious  procedures. 

Drainage  is  logically  the  first  resort  of  the  earth 
mover  in  protecting  his  work.  It  has  a  considerably 
different  purpose  than  ordinary  ground-water  drainage 
of  pits,  and  cuts.  Its  primary  object,  for  the  purpose 
here  considered,  is  to  divert  run-off  or  surface  water 
from  the  workings  and  its  second  is  to  get  quickly  out 
of  the  workings  the  undiverted  surface  water;  it  is 
only  its  last  purpose  to  care  for  seepage.  The  first 
step  in  improving  methods  of  wet  weather  earth  mov- 
ing requires  us  then  to: 

1.  Study  of  methods  of  diverting  surface  water 
from  pits  and  cuts  by  ditches  and  of  removing 
undiverted  water  from  the  workings. 

Mud  and  most  water-soaked  soils  hinder  and  en- 
danger the  movement  of  equipment,  and,  particularly, 
all  hauling  operations.  There  are  two  ways  of  over- 
coming this  difficulty.  One  is  to  employ  machines  cap- 
able of  traveling  over  soft  ground.  The  other  and  the 
more  important  way  is  to  provide  solid  tracks. 

In  machine  equipment  the  most  important  develop- 
ment of  years  is  the  crawler  traction.  Non-clogging 
or  self-cleaning  buckets  and  conveyors  for  excavating 
machinery  are  a  second  line  of  development.  A  third 
improvement,  in  the  respect  that  it  reduces  haulage  to 
sei"v6  the  machine,  is  the  substitution  of  gas-engine 
and  electric  power  for  steam  power.  Most  of  these  im- 
provements have  been  prompted  more,  or  quite  as  much, 
by  other  reasons  than  avoidance  of  bad-road  troubles, 
but  they  cover  this  purpose  also.  In  brief,  earth  mov- 
ing equipment  is  designed  primarily  for  dry  weather 
operation  and  is  provided  as  a  secondary  consideration 
with  devices  or  attachments  to  meet  certain  outstanding 
wet  weather  requirements. 

The  second  task  of  improving  wet  weather  excavating 
methods  is  then: 

2.  Review  earth  moving  machinery-  design  with 
the  fact  in  mind  that  it  must  operate  probably  a 
third  of  its  time  in  rainfall  or  in  material  water- 
soaked  or  made  muddy  by  rain. 

Ordinarily  in  excavation  the  surface  condition  of 
the  ground  affects  the  hauling  service  to  and  from  the 
excavator  more  seriously  than  it  affects  the  excavator 
itself.  Track  or  hard  road  construction  is  the  obvious 
remedy.  The  vehicle  itself  has  been  improved  to  some 
extent,  as  by  crawler  traction  or  wide  tired  wheels,  but 
this  is  not  the  logical  line  of  development.  This  is  to 
put  the  vehicle  on  a  track  or  a  hard  road.  Such  service 
roads  are  temporary  and  require  more  or  less  frequent 
change  of  location.  These  requirements  indicate  the 
third  task  which  has  to  be  performed: 

3.  Investigate  the  design  of  service  railways, 
plankways,  etc.  (1)  to  improve  their  strength  and 
rigidity  and  (2)  to  perfect  their  portability;  deter- 
mine at  the  same  time  the  best  practice  in  con- 
structing, keeping  up  and  shifting  service  railways. 
It  deserves  emphasis  that  some  form  of  trackway  is, 

so  far  as  practice  has  determined,  the  principal  solu- 
tion of  the  wet  weather  haulage  problem.  Its  design 
and  construction  have  been  so  far  in  the  hands  of  earth 
moving  contractors,  who  have  considered  it  a  temporary 
tool  deserving  no  more  attention  than  that  necessary  to 
get  it  through  its  period  of  sen-ice,  or  else  in  the  hands 
of  manufacturers  who  have  had  primarily  the  commer- 
cial viewpoint.  Given  a  thorough  engineering  study 
trackways  appear  capable  of  a  development  which  prom- 


ises lai-gely  to  overcome  wet  weather  haulage  delays  in 
excavation. 

While  housing  of  excavation  has  been  dismissed  as 
generally  impracticable  there  appear  to  be  oportunities 
for  its  adoption.  In  trench  excavation  and  in  sub- 
grading  highways  the  pos^sibilities  of  tenting  over 
sections  so  as  to  eliminate  largely  the  effects  of  summer 
showers  and  light  rains  appear  to  be  large. 

Road  Building — Rain  and  mud  delays  are  emphasized 
in  road  building  for  the  following  reasons:  (1)  Prac- 
tice requires  so  close  a  finish  on  subgrade  that  a  very 
light  rain  is  sufficient  to  stop  work;  (2)  there  is  heavy 
hauling  for  long  distances  over  unimproved  roads;  (3) 
the  fine  surface  required  on  concrete  roads  is  easily 
marred,  on  fresh  work,  by  rainfall. 

Under  these  conditions,  on  practically  every  day 
there  is  rain,  paved  road  construction  is  interrupted. 
This  year  in  Pennsylvania,  up  to  July  22,  it  had  rained 
on  34  of  82  working  days.  In  Iowa  last  year,  about 
15  per  cent  of  the  calendar  days  of  the  season  worked 
were  lost  due  to  rain  and  mud.  On  13  per  cent  of  the 
days  worked  rain  and  mud  caused  delays  in  excess  of 
45  minutes.  Time  lost  in  road  building  because  of  rain 
and  mud  is,  therefore,  probably  not  much  less  than  15 
per  cent  of  the  total  working  season.  How  can  this 
lost  time  be  curtailed?  Investigations  of  the  question 
seem  promising  in  the  following  directions: 

1.  Determine  whether  engineering  limitations 
on  wet  weather  work  cannot  be  safely  enlarged  so 
as  to  extend  the  boundaries  of  rain  and  mud  con- 
ditions within  which  construction  is  approved. 

2.  Determine  the  possibilities  of  housing.  (Can- 
vas tents  on  timber  frames  which  roll  on  the  side 
forms  are  widely  used  to  protect  green  concrete 
pavement  from  sunshine  and  rain.  Could  not  the 
same  arrangements  be  adopted  to  shelter  finished 
subgrade?  They  would  seem  practicable  with  in- 
dustrial railway  haulage  on  road-side  tracks.) 

3.  Determine  the  possibilities  of  water-proofing 
the  subgrade  to  shed  rainfall.  (Crowned  subgrades 
have  been  found  helpful  in  shedding  water.  A 
sprinkling  of  road  oil  has  been  advocated  and  given 
a  tentative  trial.) 

4.  Determine  the  possibilities  of  blotting  up  the 
mud  layer  by  sprinkling  the  subgrade  with  sand, 
stone  chips  or  other  dry  material. 

5.  Detei-mine  whether  and  under  what  circum- 
stances drying  is  practicable.  (Driers  made  like 
those  for  drying  brick  pavement  for  bituminous 
filler  or  like  the  heaters  used  in  repairing  asphalt 
pavement  and  traveling  on  the  forms  like  a  finishing 
machine  seem  to  offer  possibilities.) 

As  in  earth  moving,  hauling  is  the  outstanding  wet 
weather  problem  in  road  building:  first,  it  is  the  control- 
ling construction  operation :  second,  it  is  the  one  opera- 
tion which  has  most  possibility  of  disturbing  greatly 
a  previously  accomplished  operation — subgrade  main- 
tenance is  virtually  at  the  mercy  of  hauling  methods. 
Investigation  of  methods  of  hauling  lea.st  affected  by 
rain  and  mud  surpasses  in  importance  any  other  task. 
In  character  it  is  virtually  the  same  as  in  earth  mov- 
ing: (1)  developing  machines  for  soft  ground  and  mud 
operation  and  (2)  developing  traclavays  for  vehicles  and 
machines. 

Generalization — From  the  facts  brought  out  in  dis- 
cussing earth  moving  and  road  building  two  broad 
generalizations  for  construction  as  a  whole  are  possible: 
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1.  Plan  eoiistructioii  operations  for  wet  weather 
conditions.  ( In  present  pi'aeticc  these  conditions 
are  recognized  in  the  shape  of  a  percentage  added 
to  the  cost  of  work  to  cover  rain  and  mud  delays. 
What  should  be  done  is  to  plan  carefully  to  reduce 
the  delays  themselves.) 

2.  Develop  equipment  and  methods  which  rain 
and  mud  will  least  interrupt.  (So  far  what  has  been 
done  is  incidental.  The  results  are  erratic.  Brought 
together  and  analyzed,  however,  some  degree  of 
correlation  and  generalization  is  practicable  and 
from  this  a  statement  is  possible  of  the  lines  of 
development  to  be  pursued.) 

tJconoi/iic  Problems — As  in  every  other  factor  of  the 
problem  of  lost  time  in  construction,  one  is  confronted 
in  considering  the  loss  due  to  rain  and  mud  delays  by 
a  great  lack  of  means  of  valuation.  There  are  almost 
no  figures.  Even  formulated  thought  appears  to  be 
lacking.  Quantitative  statements  are  possible  only  by 
information.  The  condition  would  be  discouraging  ex- 
cept that  it  indicates  a  brilliant  opportunity  for  research 
of  the  most  useful  character. 

In  order  to  make  some  attempt  to  present  the  situa- 
tion specifically  let  us  consider  road  building;  it  is 
disturbed  more  than  most  work  by  rain  and  also  it  is 
the  operation  for  which  we  have  a  few  i-ecords. 

It  may  be  assumed  that  a  day  on  which  it  rains  is 
a  lost  day  in  road  building.  It  is  true  that  many  of 
the  rains  will  be  showers  which  will  not  delay  operations 
a  full  day ;  but  there  are  enough  other  protracte'cl  or 
nit'ht  rains  which  will  prevent  operations  for  a  part 
or  the  whole  of  a  following  fair  day  to  maintain  the 
average  of  a  day  lost  for  every  day  on  which  there  is 
any  considerable  rainfall. 

Inquiry  made  of  road  contractors  in  practically  every 
state  east  of  the  Mississippi  between  the  Canadian 
boundary  and  the  Mason  and  Dixon  line  indicates  that 
one  day  a  week  of  rain  is  a  conservative  estimate  This 
was  about  the  average  in  Iowa  in  1921,  which  was  an 
excellent  year  for  roadwork.  This  year  in  the  east  the 
average  has  been  2'  days  a  week.  Assuming  one  day 
a  week  and  a  25-week  season  production  is  curtailed 
one-sixth  or  I65  miles  for  every  100-mile  unit  of  a 
roadbuilding   program. 

These  figures  will  probably  not  be  equalled  in  any 
other  kind  of  construction,  but  in  all  kinds  there  will 
be  some  decrease  in  output  due  to  rain.  What  is  the 
loss?     Obviously  it  is  of  two  sorts: 

1.  Loss  by  the  contractor  of  the  service  of  his  organi- 
zation, equipment  and  involved  capital  and 

2.  Loss  by  the  owner  of  the  services  of  the  postponed 
sti-ucture. 

What  do  these  errors  amount  to  in  dollars  and  cents? 
Without  precise  figures  we  know  that  a  loss  of  even 
10  per  cent  in  output  in  an  industry  whose  product 
fetches  three  billion  dollars  a  year  is  enough  to  warrant 
serious  consideration.  But  precise  figures  are  exactly 
what  we  must  have.  No  proclamation  of  generalities 
will  induce  action.  The  following  que.stions  have  to 
be  answered  specifically  and  quantitatively: 

1.  What  percentage  of  the  working  season  is  wasted 
because  of  time  lost  because  of  rainfall  and  its  conse- 
quences? 

2.  What  is  the  loss,  represented  by  delays  in  construc- 
tion, caused  by  these  delays  due  to  i-ain? 


3.  What  means  are  practicable  of  reducing  delays 
due  to  rain  and  what  amount  will  they  add  to  the  cost 
of  construction  ? 


The  fourth  article  of  this  series,  developing  the 
problem  of  delaijs  due  to  management,  will  appear 
in  our  next  issue. 


Oil-Engine  Drive  for  Dipper  Dredges 

JN  THE  excavation  of  drainage  ditches  the  use  of 
machines  operated  by  internal-combustion  engines 
often  has  particular  advantages  in  eliminating  the 
trouble  and  expense  which  would  be  incurred  in  supply- 
ing and  distributing  coal  for  steam  boilers.  At  the 
National  Drainage  Congress,  \vAA  in  Kansas  City  in 
September,  the  use  of  oil  engines  for  dipper  dredges 
was  the  subiect  of  a  paper  by  Geo.  B.  Massey,  consult- 
ing engineer,  Chicago,  a  summary  of  which  follows: 

In  dredges  operated  by  oil  engines  the  engine  may 
drive  the  machinery  directly  by  means  of  clutches  or  it 
may  drive  an  electric  generator  supplying  current  to 
motors  for  the  different  mechanisms.  In  the  former 
case  a  belt  drive  is  usually  employed  owing  to  the 
distance  from  the  engine  to  the  machinery.  In  the 
latter  case  there  may  be  one  main  generator  or  a  sep- 
arate generator  for  each  motor.  Although  this  second 
arrangement  is  more  expensive  it  uses  less  power  since 
no  resistances  are  required  for  control.  In  fact  it  is 
considered  better  than  a  steam  engine  in  the  relations 
of  torque  and  speed.  On  a  dipper  dredge  the  oil- 
engine occupies  the  position  of  the  boiler  in  a  steam 
machine. 

Most  of  the  oil-engines  used  in  this  class  of  work  are 
of  the  semi-Diesel  t.vpe,  and  in  the  vertical  engines  the 
air  for  scavenging  the  cylinders  is  compressed  usu- 
ally in  the  crankcase  to  about  2  lb.  pressure.  A  modified 
horizontal  design  has  a  separate  compressing  chamber, 
which  arrangement  permits  of  highei-  pressures.  To 
start  the  engine,  an  electric  heating  coil  is  used  or 
a  torch  to  heat  a  plug  in  each  cylinder  head.  With  the 
straight  Diesel  engine  the  charge  is  ignited  by  the  tem- 
perature due  to  high  pressure  of  air  in  the  cylinder. 

In  a  two-cycle  engine,  firing  a  charge  at  each  outw^ird 
stroke,  the  piston  acts  as  the  inlet  and  exhaust  valve, 
so  that  there  are  few  moving  parts.  A  four-cycle 
engine,  with  a  charge  fired  at  each  alternate  outward 
stroke,  requires  valves  and  camshafts  Most  of  the 
semi-Diesel  engines  are  governed  by  regulating  the  oil 
charge  according  to  the  load.  They  have  to  be  started 
usually  by  air  at  150  to  175  lb.  pressure,  so  that  an  air 
compressor  must  be  attached  to  the  main  engine  or 
driven  by  ri  small  independent  engine. 

A  little  water  in  the  cylinder  permits  of  higher  com- 
pression and  increases  the  fuel  economy,  but  it  should 
not  be  used  if  the  oil  is  high  in  sulphur  as  the  combina- 
tion of  sulphur  and  water  is  destructive  to  the  cylinder 
walls  and  piston  rings.  Some  engine  builders  .stipulate 
that  the  oil  used  shall  contain  not  more  than  0,5  per 
cent  sulphur.  Oil  companies  have  special  brands  of  oil 
suitable  for  internal  combustion  engines  and  engine 
builders  recommend  the  use  of  oils  meeting  certain 
specifications.  The  heavier  the  oil,  the  lower  the  price 
and  the  greater  the  B.t.u.  Using  a  heav>-  oil  in  summer 
and  a  light  oil  in  winter  obviates  the  necessit\'  of  in- 
stalling a  heater  to  wai'm  the  heavy  oil  so  that  it  will 
flow  readilv. 
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Capacity  of  Panama  Canal  Ample  for  at  Least  30  Years 

Dimensions  of  Locks.  Operating  Efficiency,  and  Water  Supply  Will  Suffice 
for  Estimated  Traffic — Difficulties  of  Sea-Level  Proposal 


By  J.  K.  Baxter 

Bureau  of  Statistics,  the  Panama  Canal, 
Balboa  Heights.  C.  Z. 


THE  success  of  the  Panama  Canal  has  been  so  com- 
plete that  the  critics,  who  attacked  almost  every 
feature  of  the  project  between  1904  and  1915  and 
prophesied  disaster  unless  radical  changes  were  made  in 
the  accepted  plans,  have  lapsed  into  silence.  That  the 
canal  has  been  in  successful  and  uninterrupted  operation 
since  the  removal  of  the  last  great  slides  in  1916,  and 
affords  a  safe  and  rapid  means  of  communication  be- 
tween the  two  oceans  is  obvious  and  indisputable. 
Pessimists  who  still  cling  to  the  conviction  that  all  is 
not  well  at  Panama  are  forced  to  abandon  the  immediate 
present  and  postpone  disaster  to  a  problematical  future. 
For  the  time  being,  they  admit,  the  canal  is  serving 
its  purpose,  but  its  capacity,  they  say,  is  so  limited 
that  within  a  few  decades  at  the  most  it  will  be  out- 


sills  of  42;\  ft.  For  commercial  vessels  these  dimensions 
are  more  than  ample,  and  there  is  no  present  rea.son 
to  suppose  that  they  will  not  meet  all  the  requirements 
of  commerce  for  many  years  to  come.  There  can 
scarcely  be  the  same  certainty  in  the  case  of  battle- 
ships. The  beam  of  these  vessels  has  been  increasing 
very  rapidly,  and  in  the  most  recently  designed  ships 
exceeds  100  ft.  To  meet  the  possible  needs  of  the  navy 
the  construction  of  a  third  set  of  locks  with  a  width  of 
135  ft.  has  been  contemplated.  There  are  foundations 
available  for  these  new  locks,  if  it  is  decided  to  build 
them. 

Operating  Efficiency  of  Locks — The  e.stimated  maxi- 
mum capacity  of  the  existing  locks,  with  both  flights 
in  use,  under  ordinary  service  conditions,  is  48  lockages 
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grown  and  inadequate.  For  instance,  one  writer  argues 
that  not  more  than  50,000,000  net  tons  of  shipping  a 
year  can  be  passed  through  the  locks,  and  that  the 
water  supply  will  suffice  for  only  30,000,000  tons,  while 
on  the  other  hand  there  is  every  reason  to  expect  a 
traffic  of  between  50,000,000  and  100,000,000  tons 
toward  the  middle  of  the  century.  The  remedy  usually 
suggested  is  that  the  present  high-level  lock  canal  be 
brought  down  to  sea-level  by  gradual  dredging. 

It  is  perfectly  true,  of  course,  that  the  operation  of 
the  locks  and  the  available  water  supply  impose  defirtite 
limits  on  the  present  canal.  In  the  following  par- 
agraphs an  attempt  is  made  to  estimate  with  reasonable 
accuracy  what  those  limits  are  and  how  soon  they  may 
be  reached. 

Factors  Limiting  Capacity/ — There  are  three  factors 
which  may  limit  the  usefulness  of  the  present  lock 
canal:  (1)  The  number  and  dimensions  of  the  locks; 
(2)  The  operating  efficiency  of  the  locks;  (3)  The  water 
supply  available  for  lockages,  development  of  electric 
power,  and  maintenance  of  the  water  level  of  Gatun 
Lake. 

Lock  Dimensionn — The  locks  have  a  length  of  1,000 
ft.,  a  width  of  110  ft.,  and  a  minimum  depth  over  the 


per  24-hr.  day.  This  would  mean  more  than  48  ships, 
as  the  smaller  vessels  can  frequently  be  locked  through 
in  tandem,  and  the  possible  occasions  for  doubling  up 
in  this  manner  will  increase  with  the  growth  of  traffic. 
Allowing  only  3,500  net  tons  of  shipping  for  each  lock- 
age, this  would  be  equivalent  to  a  maximum  of  more 
than  60,000,000  tons  per  annum,  which  may  be  cut  to 
50,000,000  tons  to  allow  for  the  periodical  unwatering 
of  one  flight  of  locks  for  painting  and  repairs.  If  a 
third  flight  of  locks  is  built,  the  capacity  of  the  canal 
will  be  correspondingly  increased,  assuming,  of  course, 
a  sufficient  supply  of  water. 

Water  SJipply — The  water  supply  available  to  main- 
tain the  summit  level  of  a  lock  canal  has  been  the 
subject  of  careful  and  continuous  study  from  the  days 
of  the  French  canal  company  to  the  present  time,  and 
fresh  calculations  have  been  made  whenever  new  ele- 
ments were  introduced  which  affected  the  problem. 

During  the  rainy  season  there  is  a  surplus  of  water 
flowing  into  Gatun  Lake,  which  under  present  condi- 
tions is  wasted  over  the  spillway.  But  during  the  dry 
season,  which  is  normally  less  than  four  months  long, 
but  may  extend  to  six  months  in  exceptional  years,  the 
inflow  is  slight,  and  the  canal  is  partially  dependent  on 
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water  stored  during  the  wet  months.  The  Gatun  Lake 
is  the  only  present  storage  basin.  It  is  filled  to  a 
height  of  87  ft.  above  sea-level  at  the  ;lose  of  the  rainy 
season,  and  can  be  drained  to  80  ft.  during  the  dry 
season  without  interference  with  navigation.  The  stor- 
age capacity  of  the  lake  between  the  two  levels  is  31.8 
billion  cu.ft.  This  is  sufficient  for  all  present  needs, 
including  the  operation  of  the  hydro-electric  plant  at 
Gatun,  but  if  in  an  extremely  dry  season  it  becomes 
necessary  to  economize  water,  a  part  of  the  power  load 
can  be  transferred  to  the  steam  plant  at  Miraflores, 
which  is  maintained  in  reserve  to  meet  this  and  other 
emergencies. 

All  plans  for  a  lock  canal,  however,  have  contemplated 


Apr    May   June   July    Aug    Sept,    Oct. 


-WAILABLE  WATER  SUPPLY  FOR  CANAL  USES  WITH 

PRESENT   STORAGE 

Based  on  average  net  yield  of  10-year  period,  1911-1920 

the  need  for  additional  water  storage,  to  be  provided 
by  the  construction  of  a  dam  across  the  valley  of  the 
Chagres  River  at  Alhajueia,  ten  miles  above  Gamboa 
where  the  river  now  enters  the  lake.  This  is  an  impor- 
tant feature  of  the  ultimate  scheme.  It  is  estimated 
that  the  Alhajueia  Dam  will  impound  15  billion  cu.ft. 
of  water,  which  can  be  drawn  upon  to  maintain  the 
level  of  the  Gatun  Lake  during  the  dry  season.  If 
further  storage  becomes  necessary  there  are  excellent 
reservoir  sites  in  the  valley  of  the  Chagres  and  its 
tributaries  above  and  below  the  proposed  dam.  The 
installation  of  a  hydro-electric  plant  at  Alhajueia  is  also 
contemplated.  Water  used  there  to  generate  power 
would  flow  into  the  Gatun  Lake  and  still  be  available 
for  the  operation  of  the  locks. 

The  following  tables  show  the  actual  inflow  of  water 
into  the  Gatun  Lake  and  the  usage  of  water  during  the 
calendar  year  1920,  the  driest  on  record  since  the  lake 
was  formed: 


power.  During  the  year  in  question  10,000,000  tons  of 
shipping  passed  through  the  canal. 

The  most  important  present  draft  on  the  water  sup- 
ply is  for  the  generation  of  electric  power.  The  use  of 
water  from  Gatun  Lake  for  that  purpose  is  convenient 
and  economical,  but  it  is  not  essential.  It  will  be  con- 
tinued so  long  as  and  to  the  extent  that  water  is  avail- 
able ;  but  in  case  of  shortage  the  load  can  be  transferred 
in  whole  or  in  part  to  a  hydro-electric  plant  at  Alhajueia 
or  to  the  steam  plant  at  Miraflores. 

The  latest  studies  indicate  that  during  the  driest 
12-month  period  of  record  (July  1,  1919,  to  June  30, 
1920)  the  water  available  during  the  dry  season  would 
have  sufficed  under  existing  conditions  for  30  lockages 
a  day,  provided  none  was  used  for  power,  or  for  either 
24  or  12  lockages  a  day  with  operation  of  the  Gatun 
hydro-electric  plant  at  14  or  45  per  cent  of  its  full 
capacity. 

Under  the  same  conditions  of  minimum  dry-season 
inflow,  but  with  the  Alhajueia  Lake  to  draw  upon  for 
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Inflow  into  Gatun  Lake 

Run-off  above  Alhajueia 

Yield  from  land  area  below  Alhajueia 
Direct  -ainfall  en  Gatun  Lake 

Total 

Use  or  Dispositioti  \ 

Evaporation  from  lake 

Lockages  ...  

Hydro-electric  power  .    .    . 

Spillway  discharge     

Leakage  and  municipal  water. . 
Increased  storage 
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Billions 
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It  will  be  noted  that  47  per  cent  of  the  total  inflow 
was  wasted  over  the  spillway,  only  12  per  cent  was 
used  for  lockages,  and  26  per  cent  for  hydro-electric 
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Assuminq  a  S  billion  ca  ft  storage  at  Alhajueia  fransferraa  -- 
to  Gatun  lake  during  Feb.,f1ar.,  an^  April  irj  SbilHon  cu.  ft  quanfi- 
fits  each, and  allowance  mads  for  refilling  Alhajueia  storage  m  ffy\ 
Allowing  80  cfs.per  lockage  and  lOOcJs  for  miscellaneous  uses  and  /osses 
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AVAILABLE  WATER  SUPPLY  WITH  ADDITIONAL  STORAGE 

AT  ALHAJUELA 

Based    on    average    net    yield    of   10-year   period,    1911-1920. 

with    15    billion    cu.ft.    additional    storage    when    Alhajueia 

Dam  has  been  built. 

additional  water  supply,  it  •  would  be  possible  to  make 
56  lockages  a  day,  provided  the  hydro-electric  plant  were 
closed  down. 

During  an  average  year  after  the  construction  of 
the  Alhajueia  Dam  it  will  be  possible  to  make  24  lock- 
ages a  day  throughout  the  dry  season  while  operating 
the  hydro-electric  plant  at  Gatun  at  full  capacity,  or 
48  lockages  a  day  with  the  hydro-electric  plant  run- 
ning at  46  per  cent  capacity. 

There  is  no  reason  to  expect  that  the  water  su'ppl.v 
will  not  be  sufficient  for  48  lockages  a  day,  equivalent 
to  not  less  than  50,000,000  tons  of  shipping  per  annum, 
even  under  the  most  unfavorable  conditions  of  inflow, 
provided  the  plans  for  additional  storage  are  carried 
out,  and  a  i-eserve  power  plant  is  maintained  capable 
of  taking  the  load  ofl"  the  Gatun  station  for  extended 
intervals.  This  is  a  conservative  estimate,  and  it  is 
probable  that  the  water  supply,  if  intelligently  con- 
served, will  suffice  for  a  much  heavier  traffic.  At  any 
rate,  the  limiting  factor,  after  the  construction  of  the 
Alhajueia  Dam,  will  be  the  operating  capacity  of  the 
locks  rather  than  the  water  supply. 

Estimated  Future  Traffic — Assuming  that  not  more 
than  50,000,000  tons  of  shipping  can  be  passed  through 
the  present  locks  in  one  year,  it  remains  to  be  consid- 
ered how   soon  the  traffic   will   attain  to  that  vohime. 
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This  cannot  be  accurately  determined.  Any  forecast 
of  what  the  traffic  will  be  thirty,  twenty,  or  even  ten 
years  hence  can  be  little  more  than  a  guess. 

Prior  to  the  opening  of  the  canal  Prof.  Emory  R. 
Johnson  undertook  an  exhaustive  study  to  determine 
what  traffic  would  be  available  in  1915  and  what  rate 
of  increase  might  reasonably  be  expected  during  the 
first  decade  of  operation.  His  conclusions  were  pub- 
lished in  a  report  on  "Panama  Canal  Traffic  and  Tolls" 
submitted  to  the  Secretary  of  War  in  1912.  He  esti- 
mated that  starting  from  1900  the  increase  in  the  traffic 
which  might  use  the  canal  had  been  at  the  rate  of  60 
per  cent  per  decade,  that  the  rate  of  increase  after  the 
canal  was  opened  could  only  be  conjectured,  but  that  an 


CLOSE-UP  OF  1916   SLIDE  IN   GAILLARD  CUT 
X  sea-level  canal  would  require  this  cut  to  be  dredged  !tO  ft. 
deeper,  thereby  causing  furtlier  slide.*  of  far-reaching  extent. 
This  1916  slide  i.s  now  at  rest. 

assumption  of  an  increase  of  60  per  tent  between  1915 
and  1925  would  be  conservative. 

The  following  table  shows  the  annual  traffic  through 
the  Suez  Canal  in  thousands  of  tons  at  lO-year  intervals 
from  1870  to  1920: 

Year  Tii 

1870 
1880 
1890 
1900 

1910 

1920 


dsof  Net  T"ii 

1  tici-ease  per  Decndc 

436 

3,057 

6.890 

126% 

1.738 

43  % 
70^ 

10.581 

17.574 

6% 

The  Suez  Canal  traffic  increased  very  slowly  during 
the  first  five  years  of  operation,  as  the  canal  could  not 
be  used  to  advantage  by  sailing  vessels,  and  did  not 
come  into  its  own  until  steam  had  definitely  superseded 
sails.  The  decade  from  1890  to  1900  was  a  period  of 
general  business  depression,  which  is  reflected  in  the 
statistics.  In  the  decade  from  1910  to  1920  normal 
development  was  interrupted  by  the  war,  and  a  consid- 
erable volume  of  traffic  was  diverted  from  Suez  to 
Panama. 

The  following  figures  showing  the  increase  of  the 
world's  tonnage  over  a  period  of  37  years  are  quoted 
from  the  Encyclopedia  Britannica  : 

World'3  tonnafii- (thousrtnd.sof  tona) 

Iiicre.a..ieon  the  biisis  of  I873as  100 

.Vveragc  rate  of  increa^se  per  annum  (per  cent  > 

The  records  of  the  Panama  Canal  itself  during  the 
first  seven  fiscal  years  of  operation  probably  do  not 
afford  a  reliable  index  of  future  growth.     The  opening 


I87i 

I69U 

1900 

1910 

17.545 
100 

22.151 
126 
1.5 

29.043 
165 

2.4 

41.914 

240 

3.8 

of  the  canal  coincided  with  the  outbreak  of  the  war  in 
Europe.  The  traffic  of  the  first  few  years  was  adversely 
affected  by  the  war,  and  the  subsequent  increases  do 
not  represent  normal  growth  so  much  as  the  transition 
from  war  to  peace  conditions.  Expressed  in  thousands 
of  net  tons  the  traffic  of  the  Panama  Canal  has  been : 


1915 
1916 
1917. 
1918. 


3,792 

1919 

2,396 

1920 

5,798 

1921 

6,574 

1922 

6.124 
8.546 
11,415 


"■Note:  Accurate  figures  for  I922aren.it  yet  available,  but  the  tonnage  will 
be  approximately  the  same  as  in  1921 

W.  L.  Hersch,  electrical  engineer  of  the  Panama  Canal, 
in  a  study  completed  in  December,  1920,  attempted  to 
base  a  forecast  of  future  traffic  on  these  past  records. 
Disregarding  the  first  two  years  as  abnormal,  he  con- 
cluded the  number  of  vessels  per  month  was  increasing 
by  arithmetical  progression  at  the  rate  of  32  in  a  period 
of  one  year.  Starting  with  1,800  vessels  in  1917,  this 
would  give  5,640  in  1927.  9,480  in  1937,  13.320  in  1947 
and  17,160  in  1957.  The  increa.se  during  the  fir.st  decade 
would  be  at  the  rate  of  213  per  cent,  during  the  second 
decade  68  per  cent,  during  the  third  decade  40  per  cent, 
and  during  the  fourth  decade  28  per  cent.  This  assump- 
tion of  a  very  high  rate  of  increase  during  the  early 
years  of  operation  declining  gradually  and  constantly 
thereafter  can  not  be  reconciled  with  the  Suez  record 
nor  with  the  record  of  the  growth  of  the  world's  ton- 
nage; but  extended  over  a  period  of  thirty  or  forty 
years  it  yields  the  same  ultimate  result  as  the  assump- 


SLIDE  NORTH  OP  GOLD  HILL  IN  1915 
This  view  shows  the  canal  channel  practically  clos«^  and 
indicates  the  difficulties  that  would  attend  the  excavation  of 
the  canal  to  a  grade  90  ft.  lower. 

tion  that  traffic  will  increase  at  a  uniform  rate  of  60 
per  cent  per  decade.  With  either  method  of  calculation 
the  date  on  which  the  traffic  will  aggregate  50,000,000 
net  tons  per  annum  falls  within  the  decade  between  1950 
and  1960. 

Period  of  Ultimate  Caiiacitij — A  careful  consideration 
of  these  facts  and  probabilities  indicates  that  the  de- 
mands for  the  immediate  enlargement  of  the  canal  are 
premature.  The  present  waterway  ought  to  suffice  for 
at  least  thirty  years.  It  is  conceivable,  however,  that 
at  some  time  between  1950  and  1960  the  traffic  may  pass 
the  50,000,000-ton  mark,  and  that  the  canal  will  then 
approach  the  limit  of  its  capacity.  Given  an  era  of  un- 
jnecedented  commercial  expansion,  this  point  may  be 
reached  at  an  even  earliei-  date,  or  under  adverse  con- 
ditions it  may  be  indefinitely  deferred.  That  will  be 
much  clearer  in  1930  oi-  in  1940  than  it  is  now,  and 
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ample  time  will  still  remain 
to  provide  the  improved  facil- 
ities which  may  be  needed. 

The  Sea-level  Project — The 
favorite  proposal  of  the  crit- 
ics of  the  present  waterway 
is  that  it  be  converted  by 
gradual  dredging  to  a  sea- 
level  canal.  The  project  is 
advocated  by  Lt.-Col.  Bunau- 
Varilla,  who  submitted  it  to 
the  International  Board  of 
Consulting  Engineers  in  1906, 
and  has  brought  it  forward  on 
numerous  occasions  since.  The 
only  sea-level  canal  ever  seri- 
ously considered,  that  recom- 
mended by  the  majority  of  the 
International  Board,  had  a 
bottom  width  for  21  miles  of 
only  150  ft.,  and  for  19  miles 
of  200  ft.,  as  compared  with 

the  minimum  width  of  300  ft.  in  the  present  Culebra 
Cut.  It  gave  tortuous  navigation  through  a  compara- 
tively narrow  gorge  in  which  large  ves.sels  could  not 
proceed  under  full  headway  or  pass  without  risk.  The 
capacity  of  such  a  canal  would  scarcely  be  greater  and 
might  well  prove  less  than  that  of  a  lock  canal.  No  one 
would  argue  that  the  proposed  dimensions  would  meet 
present  requirements,  and  still  less  the  requirements  of 
the  future.  If  a  bottom  width  is  assumed  that  would 
justify  the  appellation  of  "The  Straits  of  Panama,"  a 
phrase  that  has  been  applied  to  an  ideal  and  wholly 
imaginary  sea-level  canal,  the  cost  of  the  work  will  be 
enormously  increased.  The  amount  of  excavation  that 
might  be  required  through  the  continental  divide  can 
not  be  estimated  with  any  degree  of  accuracy.  In  1906 
it  was  believed  that  the  banks  through  this  sector  would 
stand  at  a  relatively  steep  angle.  Experience  has  shown 
that  this  is  not  true,  and  that  no  given  slope  can  be 
predicted.  But  it  may  be  regarded  as  certain  that  slides 
of  the  most  serious  nature  will  develop,  if  the  present 
excavation  is  carried  90  ft.  deeper.  There  remains  the 
problem  of  controlling  the  Chagres  River  and  the  other 


MIRAFLORES  LAKE 
If  the  canal  should  be  deepened  to  sea-level  to  create  a 
would  become  a  ditch  70  £t.  deep. 


'Strait  of  Panama''  this  lake 


streams    which    now   flow    innocuously    into    the   Gatun 
Lake. 

The  undertaking  bristles  with  difficulties,  and  it 
has  never  gained  the  support  of  any  American  engineer 
who  has  served  on  the  Isthmus  and  is  familiar  with 
local  conditions.  Nothing  in  the  present  situation  justi- 
fies this  questionable  improvement,  and  if  some  thirty 
years  hence  it  becomes  necessary  to  provide  for  the  pas- 
sage of  a  greater  number  of  ships  than  the  present  lock 
canal  can  handle,  it  is  probable  that  even  then  this,  sea- 
level  project  will  be  rejected  for  some  more  economical 
alternative. 


CUCARACHA  SLIDE  IN  1920 
This  view,  taken  from  north  of  Contractor's  Hill,  gives  a   further   indication   as  to  th 
task  involved  in  lowering  the  grade  to  sea-level. 


Improvements  for  South  Manchuria  Railway 

For  the  fiscal  year  ending  March  31,  1923,  the  South 
Manchuria  Ry.  has  appropriated  $4,061,910  to  be 
devoted  to  riilway  improvements  and  construction, 
according  to  recent  information  from  the  company. 
The  double-tracking  of  the  line  with  100-lb.  rails  be- 
tween Tiehling  of  Chungku,  between  Chuantu  and 
Shwangmiaotze,  and  between  Wuchiatun  and  Suchia- 
tun  will  be  continued,   and  the  type  of   rails  used   in 

the  Dairen  wharf  inclos- 
ure  will  be  changed.  At 
Mukden  station  a  roofed- 
in  passenger  platform  will 
be  constructed  and  addi- 
tional sheeting  will  be  pur- 
chased to  protect  against  mois- 
ture in  connection  with  the 
equipment  for  mixed  storage 
of  beans.  On  the  line  between 
Mukden  and  Suchiatun,  an 
automatic  .signal  system  will 
be  installed.  The  building  of 
additional  freight  locomotives, 
reconstruction  of  rolling  stock 
of  all  types,  and  the  finishing 
of  nine  freight  locomotives 
and  twenty  freight  cars  begun 
during  the  previous  fiscal 
year  are  the  other  items  in- 
cluded in  program.  —  Com 
merce   Reports. 
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Design  of  Sewage  Dosing  Tanks  for 
Trickling  Filters 

Basic  Efficiency  Features — Shape  and  Dimensions 

— Intermittent  Operation  at  All  Flows — 

The  Siphon  Inflow 

By  Edmund  B.  Besselievke 

Sanitaiy  Engineer,  New  York   I'ilv 

DOSING  tanks  for  trickling  filters,  while  one  of  the 
most  important  units  in  a  sewage  treatment  plant 
which  cniploy.s  that  type  of  filter,  are  not  usually  given 
the  amount  of  study  that  their  important  function  de- 
serves. Information  on  the  factors  entering  into  the 
proper  design  of  dosing  tanks,  and  on  the  proper  value 
to  be  given  these  factors  when  actually  de.signing  a  tank 
to  fulfil!  certain  known  conditions,  is  meagre  and  in 
the  past  a  great  many  engineers  have  depended  upon 
the  manufacturers  of  siphons  for  the  design.  This  de- 
pendence upon  the  mamif:ictiirer  of  equipment  has  in 
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Capoicity  of    Dosing  Twnk    in   Gallons 

FIG.  1 — di.\i;k.\.m  t'ok  dksicxi.nc  skwaue-do.-<in<; 

T.VNKS  WITH  VARIOrS  DEPTHS  OT   .SEWAGl^ 

roniputPd  from  formul.i.  Q  —  7.5  [7i/3  (.1  +  i  .la  I  0)3. 
wlierc  L  -  top  area  of  tanli:  ix  —  lo\v-\v:itcr  level;  h  =:  distanee 
betwci-n  liiKli-w:it<-r  ;iihI  lt>\\ -w  at«-r  levels. 

general  worked  well  in  procuring  proper  co-relation 
iK'tvveen  the  tank  and  the  filter,  but  the  writer  believes 
that  it  would  be  well  for  every  engineer  to  be  able  to 
study  this  problem  himself  and  design  for  himself  a 
proper  tank.  The  object  of  this  article  is  to  summarize 
experience  covering  a  period  of  fourteen  years,  during 
which  time  the  writer  has  designed  or  redesigned  many 
dosing  tanks,  and  witnessed  a  great  many  of  the  com- 
mon errors  in  design  which  tend  to  nullify  the  results 
desired  from  the  tank. 

A  recent  article  on  this  general  subject  by  E.  E. 
Sands,  consulting  engineer,  Houston,  Texas  ("Hy- 
draulics of  Dosing  Tanks  and  Trickling  Filters," 
tJnf/ineerinfi  Newtt-Record,  .luly  115,  1922)  added 
materially  to  the  literature  on  the  subject  by  outlining 
the  hydraulics  involved  in  the  computation  of  size  of 
dosing  tanks  and  filters;  but  certain  basic  features  were 
not  covered  in  that  article  and  must  be  given  full  weight 
and  consideration   to  enable  any  tank  to   function  effi- 


ciently.   It  is  the  writer'.s  object  to  present  these  herein. 

The  Primarji  Object  of  a  Dosinn  Tatik  is  to  discharge 
automatically-  a  measured  dose  of  settled  sewage  upon 
a  trickling  filter  in  .such  a  manner  as  to  insure  that  each 
square  foot  of  the  filter  surface  will  receive  the  same 
quantity  of  sewage  at  all  heads  in  the  tank.  Let  us 
consider  the  factors  entei-ing  into  this  ideal  accomplish- 
ment and  then  show  how  each  must  be  considered  in 
designing  the  tank. 

There  must  be  determined  (1)  the  amount  of 
sewage  to  be  treated  per  day;  (2)  the  area  of  the  filter 
to  give  efficient  treatment  to  that  amount  of  sewage; 
(3)  the  total  head  available  between  the  invert  of  the 
discharge  from  the  settling  tank  to  the  invert  of  the 
final  outlet  from  the  treatment  plant;  (4)  the  spacing 
of  the  nozzles  on  the  filter  and  the  determination  of 
size  of  nozzle;  (5)  the  dosing  cycle  or  length  of  time  it 
is  desired  that  the  nozzles  shall  be  in  play;  (6)  the  depth 
of  the  filter;  (7)  the  size  of  the  dosing  tank;  (8)  the 
size  of  the  dosing  siphon. 

Mr.  Sands,  in  his  article,  has  covered  the  hydraulics 
of  the  various  elements  very  well.  His  data  will  not 
be  repeated. 

Although  experimentation  and  practice  have  shown 
that  it  is  impracticable  to  procure  perfect  distribution 
over  a  trickling  filter  at  all  heads,  the  results  obtained 
with  a  type  of  dosing  tank  that  is  easily  designed  and 
built  are  sufficiently  satisfactory  to  make  unwarranted 
attempts  to  secure  better  results  by  complicated 
structures. 

The  tank  giving  perfect  distribution  is  one  in  which 
the  area  of  the  tank  decreases  as  the  bottom  is  neared. 
For  perfect  results,  the  tank  would  be  in  the  shape  of 
an  inverted  pyramid  with  sides  of  a  parabolic  form. 
In  practice  it  has  been  proven  that  a  tank  in  the  shape 
of  a  four-sided  inverted  pyramid,  or  to  be  correct,  frus- 
tum of  a  pyramid,  with  sides  sloping  straight  downward 
from  the  high-water  level  to  the  low-water  level,  is  suffi- 
ciently accurate  to  be  generally  adopted. 

Size  of  Tank — Having  determined  the  volume  of  sew- 
age and  the  length  of  dosing  cycle,  the  fii'st  considera- 
tion in  dosing  tank  design  will  l)e  the  volume  of  the  tank. 
Knowing  the  discharge  capacity  of  each  nozzle  at  the 
average  head  and  the  number  of  nozzles  and  the  length 
of  dosing,  we  can  easily  arrive  at  a  figure  which  will 
represent  the  total  volume  to  be  discharged.  This  repre- 
sents the  largest  part  of  the  dosing  tank  contents.  Un- 
less twin  dosing  tanks  are  used,  in  which  the  inflow  is 
shut  off  at  the  instant  of  commencement  of  discharge, 
the  inflow  of  sewage  into  the  dosing  tank  during  the  dis- 
charge period  must  be  considered.  As  it  is  desirable 
that  the  tank  be  sufficient  to  operate  at  the  maximum 
flow,  the  inflow  rate  must  be  considered  on  the  maxi- 
mum basis  for  the  period  of  discharge. 

Here  is  where  the  average  designer  stops  and  fails 
to  allow  for  the  most  important  element.  All  plants  or 
plans  that  the  writer  has  seen  provide  for  nozzles  spray- 
ing to  a  predetermined  radius  from  the  nozzle  but  in 
very  few  cases  is  that  condition  reached  in  practice. 
Why?  For  the  simple  reason  that  between  the  dosing 
tank  and  trickling  filter  distribution  system,  there  is  a 
system  of  piping,  beginning  with  the  siphon  in  the 
dosing  tank  and  continuing  in  the  main  disti-ibutors  and 
laterals  in  the  beds  and  the  risers  to  the  nozzles  and  a 
certain  portion  of  this  piping  must  be  above  the  tops  of 
the  nozzles.  After  the  siphon  has  stopped  discharghig, 
all  the  water  remaining  in  that  poi-tion  of  this  conned- 
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FIO.  2 — PRINCIIAI.  KLE.MEXTS  OF  DOSING  TANK  DESIGN 
A  =  Inlet.  B  =  Dosing:  tank.  C  =  .Vutomatic  siphon.  D  ~ 
Vont  and  overflow.  E  =  Depth  of  tank  or  efrective  do.sinsr  heart. 
P  =  Minhnum  head  on  nozzles,  H  =  Total  available  head.  J  — 
Distributlns  pipes.     K    =  Risers  to  nozzle.-^. 

\w%  link  which  is  above  the  nozzles  will  drain  out 
through  the  nozzles.  What  has  that  to  do  with  distri- 
bution, ir  is  asked? 

The  most  effective  head,  that  which  will  produce  the 
widest  radius  of  spray,  is  naturally  the  hiph-water  line 
in  the  dosing  tank  or  the  point  at  which  the  siphon 
comes  into  operation.  Therefore,  if  the  plant  is  of 
considerable  size,  the  pipes  between  the  siphon  and  the 
filter  will  be  large  and,  if  a  short  cycle  of  dose  is  used, 
the  dosing  tank  will  be  small.  Consequently  whatever 
length  of  pipe  is  above  the  nozzles  must  be  tilled  with 
sewage  before  any  sewage  will  be  forced  from  the 
nozzles  and  this  sewage  comes  from  the  first  flush  of  the 
siphon  and  con.sequently  is  taken  from  the  highest  and 
most  effective  head,  so  that  instead  of  this  valuable 
pressui'e  being  distributed  in  the  form  of  widely  flung 
spray,  it  is  wasted  by  filling  up  a  pipe. 

The  writer  has  seen  several  plants  wherein  failure  to 
consider  this  has  caused  most  ineffective  distribution 
and  a  very  small  wetted  area  on  the  filter.  In  one  in- 
stance, on  a  large  plant,  the  nozzles  did  not  cover  a 
radius  of  more  than  3  ft.  and  in  another,  not  only  was 
distribution  poor  but  the  air  in  the  pipes  being  forced 
out  through  the  nozzles  rivalled  the  best  steam  calliope 
any  circus  ever  had. 

The  remedy  for  this  trouble  and  waste  of  effective 
head  is  easy  to  employ  and  consists  in  (1)  so  designing 
the  distribution  pipes  that  the  smallest  possible  amount 
is  higher  than  the  lowest  nozzle  on  the  beds  and  (2) 
providing  dosing  tank  capacity  for  filling  the  pipe  at  the 
high   heads. 

It  is  a  simple  matter,  after  having  determined  the 
size  of  the  dosing  tank,  to  compute  the  capacity  of  the 
piping  that  will  be  emptied  at  each  dischaige  and  if  this 
piping  is  laid  out  properly,  it  will  then  be  a  simple  mat- 
ter to  add  to  the  height  of  water  in  the  dosing  tank  the 
few  inches  which  will  give  the  volume  of  water  desired. 
In  properly  designed  plants  the  writer  has  found  in  a 
large  number  of  cases  that  this  extra  head  seldom 
amounts  to  more  than  2  or  3  inches. 

Tank  Depth — Now  we  have  the  three  elements  enter- 
ing into  the  volume  of  water  or  sewage  to  be  held  in  the 
tank.  Next  we  must  consider  the  depth  of  the  tank. 
Usually  the  depth  of  the  filter  is  determined  by  the  engi- 
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neer  from  his  experience  or  by  reference  to  data  on 
successful  plants.  Subtracting  this  depth  from  the 
total  available  head  we  have  the  balance  available  for 
dosing  tank.  However,  before  deciding  the  depth  of  the 
tank  we  must  allow  for  that  head  which  is  necessary  to 
overcome  friction  in  the  distributing  system  and  which 
will  give  a  small  spray.  This  head  varies  in  each  case, 
but  reference  to  the  catalogs  of  siphon  manufacturers 
will  show  that  the  minimum  between  the  nozzle  head 
and  the  low-water  line  in  the  dosing  tank  is  about  1  to 
1  i  ft.,  depending  upon  the  size  of  the  siphon,  pipes,  etc. 
Assuming  it  to  be  18  in.,  this  must  be  added  to  the  depth 
of  filter  and  deducted  from  the  total  available  head.  The 
remainder  is  the  total  allowable  depth  of  dosing  tank 
from  the  high-water  line  or  the  point  at  which  the  si- 
phon .starts  to  low-water  line  or  point  at  which  the 
siphon  stops. 

To  facilitate  the  computation  of  dosing  tanks  the 
writer  has  devised  a  chart  ( Fig.  1 )  which  will  enable 
any  engineer,  after  having  determined  the  total  volume 
of  the  tank  as  given  above,  to  lay  out  a  tapered  tank  of 
the  proper  size.  This  chart  shows  at  the  bottom  the 
capacity  of  the  tank  in  gallons.  The  curves  indicate 
different  depths  of  tanks.  At  the  left  side  is  given  the 
length  in  feet  of  each  side  of  a  siiuare-topped  tank  and 
at  the  top  is  shown  the  length  in  feet  of  the  side  at  the 
bottom  of  the  tank  or  the  small  area  of  the  frustum  of 
the  pyramid.  To  select  the  proper  tank  is  a  simple  mat- 
ter. Having  the  volume,  go  straight  up  the  chart  to 
the  line  representing  the  depth  of  the  water  in  the 
filled  tank,  then  straight  to  the  left  from  that  point 
will  give  the  length  of  the  top  of  each  side  of  the  tank. 
Straight  up  from  the  volume  to  the  top  of  the  chart 
will  give  the  length  of  each  side  of  the  bottom  of  the 
tank.  This  length  is  the  minimum  that  will  give  the 
desired  results.  In  large  tanks  the  length  of  the  sides 
of  the  bottom  may  be  made  as  long  as  seems  most  ad- 
visable consistent  with  the  length  of  the  sides  at  the 
top  of  the  tank  and  the  slope  of  the  sides  of  the  tank, 
which  should  approximate  an  angle  of  4.5  degrees 
wherever  practicable. 

The  reason  for  including  the  length  of  the  side  at 
the  low-water  line  is  an  important  one.  In  order  to 
empty  a  dosing  tank  there  is  usually  provided  an  auto- 
matic dosing  siphon.  This  siphon  is  located  in  the  cen- 
ter of  the  tank  in  most  cases  and  the  part  of  the  siphon 
visible  in  the  tank  is  a  large  cast-iron  dome  or  "bell." 
The  low-water  line  in  the  tank  is  the  invert  of  a  small 
vent  pipe  on  the  outside  of  this  bell,  and  in  order  to 
avoid  a  large  .amount  of  sewage  being  allowed  to  re- 
main in  the  tank,  the  tank  is  usually  constructed  as  an 
inverted  frustum  of  a  pyramid,  superimposed  upon  a 
rectangular  section  with  an  area  equal  to  that  of  the 
small  area  of  the  pyramid  and  a  depth  equal  to  the  dis- 
tance between  the  low-water  line  and  the  bottom  of  the 
siphon  bell,  plus  the  clearance  called  for  between  the 
bottom  edge  of  bell  and  floor  by  the  siphon  manufac- 
turer.    Fig.  2  shown  here  illustrates  this  construction. 

Having  determined  the  size  of  tank  and  the  size  of 
siphon  to  discharge  it  in  the  allotted  time,  the  size  of 
siphon  bell  will  be  known  and  it  is  wise  always  to  make 
the  bottom  of  the  pyramid  larger  by  at  least  12  in.  than 
the  diameter  of  the  siphon  bell.  Thus  with  a  siphon 
liell  30  in.  in  diameter,  the  length  of  side  of  tank  at  low- 
water  level  would  be  at  least  42  inches.  ^ 

Another  important  function  of  the  dosing  tank  is 
that  it  operate  intermittently  at  all  flows.    Therefore  to 
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secure  this,  it  is  necessary  to  install  a  siphon  capable 
of  discharging  at  the  low  head  close  to  the  low-water 
line  more  water  than  is  flowing  into  the  tank  at  maxi- 
mum flow  rates.  If  too  small  a  siphon  is  installed,  at 
times  of  high  flows  the  filter  will  go  into  continuous 
operation,  which  may  result  in  flooding  and  negative 
bacterial  action  and  this  will  continue  until  the  high 
flow  recedes.  Careful  use  of  the  tables  furnished  by  the 
siphon  manufacturers  will  help  to  avoid  this  error. 

Siphon  Infloiv — One  other  point  that  is  of  prime  im- 
portance in  procuring  the  maximum  efficiency  from  the 
dosing  siphon  is  the  placement  of  the  siphon  as  regards 
the  inflow.  In  most  tanks  it  is  usual  to  bring  the  influ- 
ent pipe  in  at  the  top  of  one  side  and  allow  the  sewage 
to  flow  down  that  side.  When  the  tank  is  empty  the 
velocity  of  the  flow  toward  the  bottom  will  be  very  high. 
In  several  large  plants  this  water  rushing  down  and 
under  the  bell  of  the  siphon  has  seriously  interfered 
with  the  operation  of  the  siphon  by  withdrawing  some 
of  the  air  from  the  bell.  In  order  to  have  the  siphon 
start  operation  at  the  same  elevation  each  time  it  is 
necessary  that  the  air  conditions  in  the  bell  be  the  same 
after  each  discharge  and  this  rush  of  water  under  the 
bell  is  very  apt  to  draw  out  some  of  the  air,  varying  in 
quantity  with  the  volume  and  velocity  of  the  water,  thus 
introducing  an  element  of  uncertainty  as  to  the  high- 
water  line.  In  one  large  plant  it, was  necessary  to  place 
a"  wing-shaped  deflector  around  the  bell  oii  the  side 
from  which  the  water  came  so  as  to  divert  the  water 
io'the  sides  of  the  bell.  This  is  a  simple  matter  (  Fig.  3 ) 
and  in  a  large  plant  with  great  volumes  and  high 
velocities,  will  eliminate  one  more  cause  of  possible 
trouble.  The  writer  has  always  deemed  it  .wise  to  in- 
clude §ome  modification  of  this  device  in-  all  large  tanks. 
-  In  several  large  plants  designed  within  (the  last  few 
years,  it  has  been  desired  to  attain  definitely  measured 
doses  of  sewage  upon  the  bed  regardless  of  the  rate  of 
inflow  to  the  plant.  This  has  been  accomplished  by  the 
use  of  two  dosing  tanks  of  identical  size,  shape  and 
volume,  each  equipped  with  a  siphon  for  emptying  and 
also  with  an  air-lock  feed  through  which  the  inflow 
comes.  When  the  water  level  in  either  of  the  tanks  is 
reached,  the  air-lock  feed,  which  is  operated  by  an  air  bell 
in  a  subsidiary  chamber,  stops  the  flow  of  water  through 
the  feed  of  the  filled  tank  and  at  the  same  time  opens 
the  feed  of  the  second  tank  and  starts  the  discharge 
siphon  of  the  filled  tank.  This  cycle  goes  on  contin- 
uously, each  tank  discharging  exactly  the  same  amount 
of  sewage  at  each  discharge,  the  only  difference  being 
that  the  tanks  take  longer  to  fill  at  low  rates  of  flow. 
Sets  of  these  tanks  are  in  operation  at  the  sewage-works 
of  Lexington,    Ky.,   and   Mansfield,   Ohio. 

The  writer  believes  that  the  information  given  will 
prove  of  value  to  those  engineers  who  are  called  upon  to 
design  sewage  dosing  tanks  and  he  knows  that  if  the 
special  considerations  of  design  are  carefully  studied 
whenever  such  a  case  arises,  there  will  be  no  more  of 
the  regrettable  failures  in  proper  distribution. 

More  and  Better  Maps  Demanded 

The  need  for  accurate  topographical  maps  in  connec- 
tion with  highway  construction  and  for  those  engaged 
in  the  petroleum  industry  has  added  greatly  to  the 
public  demand  for  more  and  better  maps,  it  was  brought 
out  at  a  recent  meeting  of  the  Federal  Board  of  Surveys 
and  Maps.  It  was  announced  that  so  far  as  the  topo- 
graphic maps  published  by  the  Geological  Survey  are 
concerned  no  change  in  scale  will  be  recommended. 


Pavement  "Explosions"  Continue 
For  Five  Years 

Portions  of  Surface  Violently  Break  Away 

From  Concrete  Base — Thirty-Three 

Upheavals  in  Five  Years 

CONTINUED  failures  of  a  paved  road  by  the  violent 
parting,  with  mutual  shattering,  of  the  brick  sur- 
face and  the  concrete  base,  has  become  of  increasing 
concern  to  the  highway  officials  of  King  County,  Wash- 
ington, in  which  the  city  of  Seattle  is  located.  The 
breaks,  besides  being  a  constant  expense  to  repair,  have 
been  on  occasions  so  violent  that  passing  vehicles  have 
been  injured  and  in  one  instance,  which  will  later  be 
more  fully  noticed,  the  "explosion"  was  the  basis  of  a 
successful  suit  for  damages  in  a  large  amount.     In  all 


VIKW   OF   EXPLOSION   AREA    IX    P.WKU   KOAC    IN   KING 
COUNTY,   WASHINGTON 

The  bricks  which  were  scattered  by  the  explosion  have 
l)een  replaced  approximately  in  their  original  position. 
This  explosion  wrecked  a  passing  motor  truck. 


33  breaks  have  occurred  since  the  first,  on  June  13, 
1917,  a  few  months  after  the  completion  of  the  pave- 
ment. 

A  description  of  the  pavement  construction  was  pub- 
lished in  Eiiginecring  News-Record,  April  19,  1917. 
p.  131.  From  this  description  it  appears  that  the 
pavement  consists  of  a  1:3:6  concrete  base,  3  in.  thick 
at  th3  edges  and  5V  in.  at  the  center.  On  this  base  3^ 
X  4  X  8^  in.  paving  brick  were  laid  flat  and  bonded  to 
the  base  by  a  1:3  dry  mortar  cushion  in  which  their 
bases  were  embedded  immediately  after  the  concrete 
was  poured.  The  filler  between  the  bricks  was  a  1:1 
cement  grout  spread  with  brushes  and  .°queegees.  The 
roadway  is  20  ft.  wide  and  for  much  of  its  length  is  on 
grades  ranging  up  to  a  maximum  of  4.6  per  cent.  There 
were  no  expansion  joints.  In  the  base,  at  the  end  of 
each  day's  run,  there  was  a  beveled  construction  joint. 

Of  the  33  failures  which  have  occurred  since  1917 
more  than  half  have  been  violent  and  ".re  referred  to  as 
"explosions."     In  case  warning  is  given  in  the  form  of 
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a  crushing  of  tlic  bricks  or  a  slight  upward  bulging, 
endeavor  is  made  to  prevent  the  more  complete  rupture 
by  putting  maintenance  crews  at  work  immediately, 
cutting  the  pavement  at  the  point  where  the  excess 
stress  is  manifest  and  substituting  an  8-in.  strip  of 
asphaltic  compound  for  two  transverse  rows  of  bricks. 
More  often,  however,  the  upheaval  comes  without  warn- 
ing and  as  much  as  200  sq.ft.  of  the  surface  has  been 
suddenly  thrown  from  the  base  and  shattered  as  though 
from  an  e.\plosion.  In  some  instances  the  base  has  been 
broken  by  the  shock.  In  a  damage  suit  growing  out  of 
an  e.vplosion,  witnesses  testified  on  the  stand  that  pieces 
were  thrown  30  to  40  ft.  high  in  the  air.  Fragments 
are  said  to  have  been  found  80  to  100  ft.  from  breaks. 

A  study  of  the  location  of  the  breaks  does  not  show 
anything  in  common  on  this  score.  They  occur  on  fills 
and  in  cuts,  on  the  north,  as  well  as  the  south  slopes 
of  hills,  on  the  tops  of  gravel  benches  i'nd  in  wet  flats. 
On  some  parts  of  the  road  a  number  of  breaks  have 
occurred  close  together  and  in  other  stretches  of  con- 
siderable length  there  have  been  no  bi-eaks  whatever. 
In  the  comparatively  short  section  where  expansion 
joints  !i  in.  wide  were  used  in  the  brick,  but  without 
any  joint  in  the  concrete  base,  breaks  occurred  the  same 
as  in  the  other  sections.  In  sections  where  new  bricks 
have  been  relaid  after  a  bre^k,  using  the  same  form  of 
construction  as  the  original  pavement,  breaks  have  oc- 
curred a  second  time  in  the  same  spot.  It  is  notable, 
however,  that  no  breaks  have  recurred  where  the  relaid 
pavement  has  been  provided  with  the  8-in.  asphaltic 
expansion  joint  referred  to  previously.  This  type  of 
joint  has  now  become  standard  jjractice  when  breaks 
are  repaired.  It  extends  through  the  concrete  base  as 
well  as  through  the  brick  surfacing. 

Some  of  the  earlier  failures  and  theii-  possible  causes 
were  described  and  discussed  in  En<i\neerin(i  Newx- 
Record,  Aug.  16,  1917,  p.  .319.  There  it  was  mentioned, 
the  passing  of  trucks  or  cars  over  the  weak  spot  ap- 
peared to  "set  off  the  explosion.  This  fact  is  to  be 
noted  in  connection  with  the  accident  that,  as  previously 
noted,  caused  legal  complications. 

On  June  20,  1920,  a  truck  driving  over  the  pavement 
was  wrecked  by  a  violent  upheaval  of  the  surface  be- 
neath it.  Such  was  the  force  that  living  fragments 
smashed  the  running  gear,  brought  the  truck  to  a  sud- 
den stop  and  caused  those  riding  on  the  di'iver's  seat 
to  be  thrown  to  the  pavement.  A  suit  brought  against 
King  County  on  account  of  injury  sustained  in  this 
accident  secured  a  judgment  from  the  Superior  Court 
of  King  County  in  .June,  1921,  for  -^10.000  damages. 
The  case  was  appealed  to  the  Supreni"  Court  of  the 
state,  which  court  on  March  4.  1922,  affirmed  the  judg- 
ment of  the  lower  court.  A  petition  for  rehearing,  filed 
by  the  county,  is  still  pending. 

The  case  did  not  bring  out  the  causes  of  the  upheaval 
from  the  engineering  point  of  view,  but  rather  showed 
that  (1)  the  county  knew  the  road  was  subject  to  these 
upheavals  but  (2)  despite  that  had  not  succeeded  in 
"maintaining  the  road  in  a  safe  and  satisfactory  condi- 
tion" as  required  by  statute. 


Rail  Earning^s  for  August  at  Low  Ebb 

According  to  reports  filed  by  the  carriers  with  the 
Inter.state  Commerce  Commission  the  net  operating  in- 
come of  the  Class  I  railroads  of  the  United  States  totaled 
.S52,579,79<)  in  Augu.st.  This  represented  a  return  of 
only  2.65  per  cent  annually  on  their  tentative  valuation. 


Boldly  Designed  Center  for  Heavy 
Concrete  Arch 

steel  Viaduct  Practice  Applied  to  Timber  Falsework 

— Settlement  I'nder  Load  Less  Than  an 

Inch — No  Wedges  Used 

A  CENTERING  so  slender  that  its  failure  was  freely 
predicted  has  recently  been  taken  from  under  the 
successfully  completed  arch  ribs  of  the  Beechwood 
Avenue  Bridge  in  Pittsburgh,  Pa.  This  bridge  has  a 
clear  span  of  279  ft.,  and  the  two  ribs  with  their  con- 
necting struts,  which  the  centers  had  to  carry,  contained 
about  1,500  cu.yd.  or,  say,  3,000  tons  of  concrete.  Four 
timber  towers,  with  four  legs  each,  carried  the  load 
during  construction  and  the  sixteen  20-in.  squai-e  posts 
of  these  towers  were  virtually  the  only  supports  during 
the   2^    months    while    the   arch    ribs   were    being   con- 
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creted.  They  e.xtended  upward  65  ft.  unbroken  by 
loints  and  there  were,  in  fact,  only  four  bearing  sur- 
faces from  the  footing  to  the  lagging,  which  explains 
the  total  deflection  under  load  of  only  v  in. 

A  description  of  the  main  structural  characteristics 
of  the  Beechwood  Avenue  Bridge  was  published  in 
EnfiineerhHi  News-Record,  Jan.  5,  1922,  p.  29,  where 
also  the  principal  dimensions  were  stated.  Briefly  the 
arch  ribs  are  8  ft.  wide  and  10  ft.  deep  at  the  spring- 
ing lines  tapering  to  61  ft.  at  the  crown.  The  intra- 
dosal  rise  is  55.89  ft.  Each  rib  is  reinforced  with  a 
structural  steel  rib  of  eight  6  x  4  x  :i-in.  angles  and  2; 
X  i;-in.  bars.  Each  rib  was  concreted  in  nine  sections, 
a  crown  section  of  70  ft.  and  eight  .30-ft.  sections,  with 
31-ft.  key  sections  between  them.  Concreting  the  two 
arch  ribs  and  eight  cross  struts  was  begun  April  24  and 
with  the  exception  of  the  key  sections  was  completed  on 
May  .3.  It  took  five  days  to  ream  and  bolt  the  structural 
reinforcement  in  the  key  spaces  and  two  more  days  to 
concrete  the  key  sections,  thus  completing  the  ribs  and 
struts  on  May  10. 

Only  two  unusual  feature's  call  foi-  especial  attention : 
(1)  the  trestle  for  the  traveler  which  erected  the  cen- 
tering, forms  and  reinforcement  and  (2)  the  falsework 
and  centering.  The  view  Fig.  1  shows  the  complete 
outfit,  the  trestle  and  traveler  in  the  foreground  and. 
behind  the  trestle,  the  falsework,  centering  and  arch- 
rib  forms.    It  will  be  noted  that  the  trestle  was  carried 
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FALSEV'ORK  AND  CENTERING   FOR  TWO-RIB  ARCH 


out  from  one  bank  only  far  enough  for  tne  derrick  to 
reach  the  opposite  abutment  This  gave  a  stub-end 
structure  about  145  ft.  high  at  the  unattached  end. 

In  designing  the  trestle  and  the  falsework  for  the 
center,  .steel  viaduct  practice  was  followed.  Towers 
with  four  legs  were  braced  in  horizontal  planes  at  de- 
termined intervals  and  in  the  planes  of  the  legs  with 
X-bracing  for  each  vertical  panel.  The  drawing  of  the 
falsework  Fig.  2  shows  the  arrangement  except  that  in 
the  case  of  the  trestle  the  legs  of  the  bottom  panel  were 
given  a  transverse  outward  batter  to  widen  the  bases  of 
the  towers,  as  shown  by  Fig.  1. 

As  stated  the  purpose  of  the  trestle  was  to  erect  the 
centers  and  forms  and  to  handle  the  reinforcement. 
Practically  all  the  concrete  was  placed  by  chuting  from 
mixing  plants  located  on  the  high  banks  of  the  gorge 
spanned  by  the  arch.  A  40-ton  derrick  traveler  was 
planned,  and  to  bring  it  well  above  the  loads  it  had  to 


handle,  the  top  of  the  trestle  was  established  at  a  height 
well  above  the  crown  of  the  arch  ribs,  as  shown  by 
Fig.  1.  A  uniform  span  of  30  ft.  was  adopted  both  be- 
tween tower  legs  and  between  towers.  The  tower  legs 
were  made  of  12  x  12-in.  x  32-ft.  timbers  spliced  to- 
gether with  steel  plates  to  which  the  timber  transverse 
bracing  and  the  ll-in.  steel-rod  sway  bracing  were 
attached.  The  tops  of  the  legs  were  capped  transversely 
with  12  X  12-in.  timbers.  These  caps  carried  a  24-in. 
I-beam  on  each  side  of  the  trestle  and  the  traveler  rails 
were  bolted  to  these  beams.  The  trestle  was  33  ft.  6  in. 
wide  on  top,  375  ft.  long  and  145  ft.  high  at  the  highest 
point.  There  were  four  vertical  panels  in  all  the  towers 
in  the  valley  bottom  while  the  towers  on  the  slope  had 
three,  two  and  one  panels  as  their  height  decreased. 

Standing  145  ft.  high,  with  its  slender  posts  and 
bracing,  the  free  end  of  this  trestle  presented  an  appear- 
ance of  lateral  instability  which  its  action  in  service 
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belied.  With  the  traveler  derrick  swinging  loads  of 
several  tons,  30  ft.  or  more  to  one  .side,  the  structure 
showed  no  appreciable  side  sway.  In  March,  during 
several  of  the  heaviest  wind  storms,  with  the  traveler 
working  75  ft.  from  the  end,  transit  observations 
showed  a  sway  of  only  1  in.  This  remarkable  rigidity 
must  be  attributed  to  the  precision  of  the  framing  and 
erection  which  was  virtually  as  great  as  that  which 
would  be  employed  in  a  steel  structure  for  permanent 
service. 

As  illustrated  by  Fig.  2  and  the  views  Figs.  1  and  3, 
the  falsework  for  the  centers  consisted  of  four  viaduct- 
type  timber  towers.  Oregon  fir  timbers  20  in.  square 
were  used  for  the  legs.  Two  short  15-in.,  50-lb.  I-beams 
were  anchored  to  the  footing  pedestal  and  carried  3-in. 
bearing  plates  on  which  the  posts  were  seated.  These 
posts  were  63  ft.  long  and  on  their  tops  carried  pairs  of 


Railway  Car-Icing  Plant  to  Serve 
Refrigerator  Trains 

Standard  Layout  for  Icing  Trains  While  Changing 

Engines  at  Division  Points — Ice  Making, 

Storing  and  Handling 

TYPICAL  of  standard  plans  for  railway  car-icing 
plants  which  have  been  adopted  by  the  Pacific  Fruit 
Express  Co.  is  the  plant  at  Ogden,  Utah,  a  plan  of  which 
is  shown  in  Fig.  1.  These  standard  designs  for  track 
layout,  buildings  and  equipment  were  prepared  in  con- 
nection with  a  program  for  establishing  a  number  of 
new  plants  along  the  Southern  Pacific  Ry.  and  Union 
Pacific  Ry.,  since  the  time  and  cost  of  construction  will 
thus  be  reduced  materially.  In  the  Ogden  plant  a  one- 
story  building  100  x  150  ft.  contains  the  compressor 
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FIG.   1.      CAR  ICING  PLANT  AT   OGDEN,   UTAH 


15-in.,  50-lb.  I-beams.  Footed  on  the  I-beams  were 
12-in.  square  timbers,  three  from  each  post,  radiating 
out  fanwise  to  support  segment  beams  which  were 
bolted  thi-ough  steel  stirrups  capping  the  ends  of  the 
radial  timbers.  The  segment  beams  wei-e  pairs  of  12-in. 
35-lb.  channels  bent  to  the  curve  of  the  arch.  The 
remaining  bracing  and  the  essential  dimensions  are 
given  by  the  drawing  Fig.  2. 

It  will  be  noted  that  there  are  only  four  bearings  in 
any  line  of  vertical  supports  from  the  footing  pedestals 
to  the  segment  beams,  a  height  of  over  100  ft.  As  these 
joints  were  very  carefully  framed  and  assembled  their 
compression  was  slight.  As  stated  the  centers  settled 
f  in.  when  loaded  and  when  the  centers  were  lowered 
the  arch  ribs  dropped  \  in.  more.  Contemplating  the  old 
type  falsework,  the  specifications  had  called  for  an  arch 
camber  of  3^  in.  The  falsework  was  built  to  this 
requirement  but  less  than  half  of  the  expected  possible 
settlement  occurred.  A  noticeable  feature  of  the  center- 
ing is  that  no  wedges  were  used.  To  lower  the  centers, 
therefore,  jacks  were  set  on  the  pedestals,  taking  a  lift 
under  the  angles  used  to  anchor-bolt  the  posts,  and  with 
the  jacks  carrying  the  load  the  I-beam  webs  were  cut 
with  torches. 

The  erection  of  the  centering  was  begun  March  11, 
and  was  completed  ready  for  the  arch  rib  forms  on 
April  4.  As  the  concreting  of  the  arch  ribs  and  struts 
was  finished,  as  already  stated,  on  May  3,  it  required  a 
little  less  than  2.1  months  to  build  the  centers  and  the 
rib  and  strut  forms  and  to  place  the  concrete  for  ribs 
and  struts.  This  is  submitted  by  the  engineers  and  the 
contractor  as  being  remarkably  fast  progress.  The 
bridge  is  being  built  by  the  city  of  Pittsburgh,  Pa., 
John  D.  Stevenson,  assistant  chief  engineer,  in  charge 
of  bridges.  Fred  C.  Coder  was  engineer  in  charge  of 
construction.  The  contractor  was  The  E.  M.  Wichert 
Co.,  Pittsburgh,  Pa. 


room  and  ice-making  or  freezing  room.  Adjacent  to  this 
is  a  two-story  building  85  x  165  ft.,  with  the  first  floor 
holding  ice  for  the  day's  work  and  an  upper  room  for 
storage.  Beyond  this  is  an  ice  house  150  x  165  ft., 
divided  into  two  sections  of  10,000  tons  capacity  each 
for  general  storage  and  winter  storage. 

Ice  blocks  on  the  first  floor  of  the  day  storage  build- 
ing are  trucked  to  an  inclined  conveyor  which  carries 
them  to  the  upper  end  of  an  inclined  chute  extending  to 
the  roof  of  the  icing  platform,  as  shown  in  Fig.  2.  This 
chute  connects  with  a  similar  but  steeper  chute  at  right 
angles  to  it,  which  in  turn  delivers  the  blocks  to  a  con- 
veyor running  along  the  center  of  the  icing  platform. 
Men  with  ice  tongs  pull  the  blocks  off  the  conveyor  and 
slide  them  over  hinged  aprons  to  the  hatches  of  the  car 
bunkers.  Two  tracks  long  enough  for  solid  trains  of  45 
cars  are  served  by  this  elevated  platform  and  provision 
is  made  for  increasing  this  length  to  take  55-car  trains. 

Reinforced  concrete  is  used  for  the  buildings,  which 
have  sides  of  pilaster  and  curtain-wall  construction  and 
floors  of  the  flat-slab  type  on  girders  between  columns 
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spaced  about  21  ft.  c.  to  c.  A  wooden  false  ceiling  with 
insulating  material  above  is  placed  over  the  storage 
room,  leaving  a  ventilated  air  chamber  between  this  ceil- 
ing and  the  plank  roof.  Corkboard  insulation  is  used 
in  the  storage  rooms. 

Railway  icing  stations  served  by  this  company  have 
platform.,  usually  2,460  ft.  long  to  accommodate  two  solid 
trains  of  55  refrigerator  cars.  This  arrangement  is 
found  more  economical  than  a  side  or  single-track  plat- 
form, both  in  the  handling  of  ice  and  in  the  time  re- 
quired for  icing  trains.  Shorter  platforms  cause  delays 
and  extra  switching  of  cars.  The  platform  is  a  frame 
structure  approximately  14  ft.  wide  with  .shelter  roof 


and  with  an  endless  chain  conveyor  extending  along  tho 
center  line. 

The  track  layout  is  so  arranged  as  to  enable  th'/ 
railroad  to  bring  inbound  trains  of  refrigerator  car*; 
direct  to  the  icing  platform  with  the  road  engines.  The 
incoming  engine  and  caboose  are  then  cut  utT  and  the 
outgoing  engine  and  caboose  are  coupled  on.  Train  in- 
spection is  accomplished  while  icing  is  under  way  and 
the  entire  operation  is  made  without  the  necessity  of 
moving  the  train  until  it  is  ready  to  depart.  This  ar- 
rangement decreases  the  loss  of  time  and  the  cost  of 
.switching  at  division  points,  the  former  being  of  special 
importance  in  the  transportation  of  perishable  freight. 


The  Direct  Oxidation  Method  of  Sewage  Treatment 

Papers  and  Discussion  Before  the  Cleveland  Convention 
of  the  American  Society  for  Municipal  Improvemeiits 


Electrolytic  or  Direct  Oxidation 

and  the  Lima  Deadlock 

By  Geokge  \V.  Fuller 

Of  Fuller  &  .Mtriiiitoik.  ConsiiUiiig  Knginecr.-?,  New  Tork  Citv 

THE  use  of  electricity  as  a  purifying  asent  has  appealed 
and  continues  to  appeal  fascinatingly  to  the  lay  mind. 
For  more  than  thirty  years  arrangements  in  which  use  is 
made  of  electricity  have  come  up  for  consideration.  The 
writer  tirst  became  acquainted  with  the  so-called  "Webster 
process"  of  this  type  in  London  in  1890.  In  test  plants  this 
process  was  shown  to  be  to  a  considerable  extent  a  coagu- 
lating arrangement  whereby  electricity  was  used  to  decom- 
pose iron  or  aluminum  electrodes,  thus  forming  hydrates  of 
these  metals.  The  etfective  work  was  chiefly  done  in  a 
manner  more  or  less  resemblinR  the  coagulating  effect  in 
water  treatment  plants  in  which  use  is  made  of  sulphates 
of  iron  or  alumina. 

Undoubtedly  there  is  some  electrolytic  decomposition  of 
w-ater  even  where  iron  and  aluminum  plates  are  used  and 
bubbles  of  oxygen  and  hydrogen  are  released.  Some  of  the 
oxygen  is  released  in  an  atomic  or  anodic  state  whereby  it 
has  a  hiifh  power  for  oxidizing  even  inert  organic  matter. 
Excessive  cost  has  kept  this  process  from  general  adoption. 

Harris  Process — The  wi'iter  investigated  the  "Harris 
magneto-electric  process"  at  Louisville  at  considerable  length 
in  1897,  but  they  did  not  offer  reasonable  prospects  for 
practical  success.  Plants  of  this  type  wx>re  installed  for 
sewage  treatment  at  Santa  Monica,  Cal.,  Oklahoma  City, 
and  a  few  [six]  other  places  [in  Oklahoma— Editor.] 
Practical  accomplishments  were  small  and  all  of  the  plants 
have  been  abandoned  except  the  one  at  Santa  Monica  which 
was  found  a  year  ago  to  be  still  in  service  under  conditions 
greatly  overtaxing  its  limits  of  effective   performance. 

Flcccut  I)crcl<>i>»ie)its — Durinp  the  past  ten  years  much 
attention  has  been  given  to  improved  arrangements,  made 
largely  through  the  efforts  of  the  Landreth  Company  of 
Philadelphia,  by  the  introduction  of  revolving  paddles 
between  the  electrodes  to  remove  the  gases  which  cause 
polarization.  Use  was  made  of  lime,  presumably  at  the 
outset  to  increase  conductivity  and  to  lessen  the  quantity 
of  electricity  used  per  unit  area  of  electrode.  The  "Landreth 
electrolytic  process"  was  in.stalled  some  eight  years  ago  at 
Elmhurst  in  the  Borough  of  Queens,  New  York  City.  It 
was  investigated  at  length  by  the  city  officials  of  New 
York,  preparatory  to  deciding  whether  to  adopt  the  process 
for  other  plants  within  the  city  limits,  but  no  such  plants 
have  been  installed.  .-Vt  Decatur,  111.,  extensive  investiga- 
tions wei'e  undertaken  shortly  thereafter,  but  the  process 
was  not  adopted  and  after  a  delay  of  some  five  or  six  yeais 
trickling  filters  arc  now  being  installed  there. 


Clark  Process — The  "Clark  process"  of  the  electrolytic 
type  was  devised  and  patented  by  J.  M.  Clark  six  or  eight 
years  ago,  when  it  received  some  attention  in  New  Jersey. 
The  successor  to  this  process  is  known  as  the  "Selo  method,'" 
which  is  somewhat  similar  to  the  "Landreth  electrolytic 
process"  except  that  in  the  ".Selo  method"  there  is  separate 
treatment  of  the  sludge,  to  which  salt  is  added,  and  there 
are  certain  differences  in  plant  details.  By  this  method  the 
sewage  is  dosed  with  milk  of  lime  in  an  agitating  tank,  then 
settled  in  a  circular  tank  having  a  Dorr  thickener  and 
passed  through  an  electrolyzer.  The  sludge  is  mixed  with 
a  solution  of  salt  and  eleotrolyzod,  disinfected  and  deodor- 
ized by  the  sodium  hypochlorite  which  is  formed  by  the  use 
of  electricity.  It  is  claimed  that  the  sludge  is  rendered 
drainable  to  60  per  cent  moisture  in  48  hours  so  that  it 
may  be  used  as  a  fertilizer. 

A  plant  of  the  "Selo  method"  was  installed  several  years 
ago  by  the  Thermoid  Rubber  Co.  at  Trenton,  N.  .J.  It  is 
understood  that  the  electrolytic  features  of  this  plant  added 
little  or  nothing  to  the  quality  of  sewage  effluent  and  it  was 
found  on  a  recent  visit  there  that  the  electrolyzers  had  been 
removed. 

Direct  O.vidfition  Process — The  Landreth  patents  cover- 
ering  the  so-called  "direct  oxidation  process"  are  controlled 
by  the  Municipal  Sewage  Disposal  Co.  of  Philadelphia, 
which  has  installed  two  plants,  one  at  Phillipsburg,  N.  J., 
and  another  at  Allentown,  Pa.  .\t  Phillipsburg  the  plant 
has  been  in  service  for  about  two  years  and  last  spring  an 
extensive  set  of  tests  was  made  by  the  State  Department  of 
Health  but  the  results  have  not  yet  been  made  public.  At 
Allentown  a  3-«i.g.d.  plant  at  a  cost  of  about  $180,000  was 
installed  and  has  been  in  intermittent  sev\  ice  for  nearly  a 
year.  Sanitary  sewers  in  .\llento\vn  have  been  built  only 
to  a  limited  extent  and  it  is  understood  that  at  pi-esent 
there  are  only  about  700  sewer  connections,  which  produce 
a  volume  of  flow  which  peimits  the  treatment  plant  to  be 
operated  only  a  few  hours  each  day. 

At  Easton,  Pa.,  a  test  plant  wa.s  installed  in  1919  for 
demonstrating  the  practicability  of  the  improved  devices  of 
Mr.  Landreth,  in  which  use  is  made  of  both  electricity  and 
lime,  followed  by  sedimentation.  This  test  plant  was  studied 
by  several  engineers  and  chemists  of  Philadelphia  with 
results  as  stated  in  a  paper  presented  to  the  Franklin 
Institute  in  1919.  The  Easton  iilant  was  also  investigated 
by  the  Pennsylvania  State  Department  of  Health  with 
results  as  summarized  in  Eiifiiiierriii!/  Xeus-Rcr  rd  of 
Sept.  18,  1919.  11.  .".fi!».  [This  summary  was  followed  by  a 
summary  of  the  Franklin  Institute  report. —  Editor.] 

.\s  the  "direct  oxidation  process"  now  stands,  it  may  be 
fairly  .-itated  that  it  has  received  widespread  attention  and 
that  the  merits  of  the  process  have  come  into  sharp  con- 
troversy.     This   means   that    adequate   data    for   giving  the 
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process  a  true  rating  are  seemingly  lacking,  at  least  to  the 
extent  of  being  persuasive  to  the  minds  of  many.  Briefly, 
the  opponents  claim  this  process  to  be  no  more  efScient  than 
if  lime  alone  is  used;  that  the  process  is  unreasonably 
expensive  to  operate,  especially  where  the  sevi^age  contains 
a  very  high  amount  of  hariiness  requiring  a  large  dose  of 
lime; "that  the  effluent,  while  very  well  clarified  due  to  the 
coagulating  effect  of  magnesium  hydrate,  is  not  purified  of 
its  organic  matter  to  a  degree  sufficient  to  serve  the  local 
requirements  at  many  places;  and  that  the  destruction  of 
bacteria  by  the  process  is  not  due  to  the  action  of  electricity 
but  on  the  contrary  to  the  excess  of  caustic  lime  in  the 
effluent,  which  ranges  from  30  to  80  parts  per  million. 

On  the  other  hand,  the  proponents  of  the  "direct  oxida- 
tion process"  claim  that  it  is  cheaper  to  install  than  plants 
of  the  biological  type;  that  it  permits  an  attractive  looking 
and  inoffensive  plant  to  be  located  within  built-up  portions 
of  the  city;  and  that  it  allows  the  sludge  to  be  handled  in 
an  inoffensive  condition  and  dried  so  as  to  produce  a  product 
that  is  marketable. 

Sewage  Treatment  Situation  at  Lima,  Ohio — It  is  not  the 
purpose  of  this  paper  to  go  into  great  technical  detail  but 
rather  to  outline  some  of  the  main  comparative  features  of 
the  so-called  "direct  oxidation  process"  and  of  so-called 
"biological  processes"  as  they  have  come  into  competition 
at  Lima,  Ohio.  Controversial  aspects  of  the  local  sewage 
problem  as  it  now  stands  at  Lima  have  produced  a  deadlock 
for  the  present  year,  leading  to  a  series  of  claims  and 
counter  claims  which  are  of  some  interest  and  perhaps  of 
value  as  a  warning  guide. 

Lima  is  a  city  of  about  45,000  population  with  several 
large  manufacturing  plants  and  a  growing  population  out- 
side the  pi'esent  city  limits.  It  is  located  on  the  Ottawa 
River,  having  a  drainage  area  of  about  100  square  miles. 
The  flow  of  this  stream,  which  passes  through  the  heart  of 
the  city,  becomes  almost  nominal  during  summer  and  is 
lessened  by  storage  reservoirs  above  the  city  into  which 
water  is  pumped  from  the  river  during  periods  when  there 
is  a  substantial  flow.  The  result  is  that  the  stream  bed  is 
practically  an  open  sewer  from  which  offensive  odors 
emanate  for  a  distance  of  several  hundred  yards  on  either 
side. 

Due  to  the  complaints  of  riprarian  owners  below,  the 
State  Department  of  Health  under  the  terms  of  the  Bense 
Act  ordered  the  city  to  purify  its  sewage.  Fuller  & 
McClintock  made  a  report  in  1916  on  relief  sewers,  inter- 
cepting sewers  and  treatment  works,  recommending  the 
adoption  of  the  activated-sludge  riethod.  But  little  was 
done  during  the  war  period  and  beginning  in  1919  con- 
struction work  related  largely  to  relief  sewers  to  improve 
conditions  in  the  built-up  part  of  the  city  where  the  original 
combined  sewers  proved  inadequate. 

In  1921,  Fuller  &  McClintock  were  engaged  to  design 
intercepting  sewers  and  treatment  works.  After  consider- 
ing the  problem  in  detail  they  recommended  the  adoption 
of  fine  screens  followed  by  trickling  filters  and  final  settling 
tanks  equipped  with  Dorr  thickeners.  This  decision,  differ- 
ing from  the  preliminary  report  of  1916,  was  made  partly 
because  of  inability,  with  the  activated-sludge  process,  to 
treat  the  sludge  in  a  way  to  yield  any  proceeds  from  its 
sale,  but  chiefly  because  under  the  Ohio  law  it  is  highly 
desirable,  if  not  essential,  to  keep  the  operating  expenses 
of  sewage  treatment  plants  at  a  minimum. 

Under  the  terms  of  the  amended  Bense  Act  the  interest 
charges  on  bond  issues  required  for  the  construction  of 
sewage  treatment  works  when  ordered  by  the  State  Depart- 
ment of  Health  to  correct  a  nuisance,  are  not  required  to 
be  paid  from  the  general  fund  raised  by  taxation,  to  which 
there  is  a  maximum  limit  of  15  mills  per  dollar  of  assessed 
valuation.  Operating  expenses  for  treatment  works,  on 
the  other  hand,  must  be  paid  out  of  funds  raised  by  taxa- 
tion and  must  be  kept  within  the  10-mill  rate  unless  there 
is  a  special  election  to  authorize,  by  vote  of  the  people,  a 
special  tax  above  this  limit;  but  in  any  event  a  limit  of  15 
mills  cannot  be  exceeded. 

Plans  and  specifications  for  the  fine  screens  and  trickling 
filters  were  completed  and  approved  by  the  State  Depart- 


ment of  Health,  subject  to  the  provision  that  preliminary 
sedimentation  would  be  required  if  found  necessary.  A 
letting  was  authorized,  with  bids  to  be  received  on  April  1, 
1922.  About  a  week  prior  to  this  date,  the  Municipal 
Disposal  Co.  of  Philadelphia  persuaded  the  City  Commis- 
sion at  Lima  to  postpone  the  date  of  the  letting  and  to  take 
steps  towards  receiving  alternate  bids  for  a  plant  of  the 
Landreth  "direct  oxidation"  type.  Plans  and  specifications 
for  the  latter  were  prepared  and  submitted  to  the  State 
Health  Department  for  approval.  Specific  data  on  the  cost, 
method  and  adequacy  of  performance  of  the  "direct  oxida- 
tion process"  have  been  requested  of  the  city  officials  by  the 
State  Department,  and  Col.  George  A.  Johnson  has  been 
retained  by  the  city  to  obtain  information  in  respect  thereto. 
Several  months  have  elapsed  during  which  the  merits  and 
demerits  of  the  trickling  filter  method  (Contract  A)  and  of 
the  "direct  oxidation  process"  (Contract  A-II)  have  been 
debated  pro  and  con  by  the  various  parties  in  interest. 
Briefly,  the  situation  may  be  summed  up  by  the  following 
paragraphs: 

1.  The  installation  cost  of  pumping  station  and  treat- 
ment works  by  the  trickling  filter  method,  with  its  estab- 
lished record  of  adequacy  and  successful  performance  for 
a  quarter  of  a  century,  was  estimated  in  December,  1921, 
at  $691,000  as  compared  with  a  sum  said  to  be  about 
$400,000  for  the  proprietary  arrangement  with  a  number  of 
novel  features  not  yet  worked  out  on  a  practical  scale  on 
a  sizable  plant. 

2.  The  annual  operating  cost  of  the  trickling  filter 
method,  including  all  pumping,  fine-screen  operation  and 
sludge  disposal  from  final  settling  tank,  is  estimated  to 
range  from  $13,000  to  $15,000  in  comparison  with  which  is 
an  estimated  sum  of  $40,000  for  the  "direct  oxidation" 
process.  In  this  latter  process  it  will  be  necessary  to  use, 
according  to  tests  at  Lima,  about  2,800  lb.  of  lime  per 
million  gallons  and  about  150  kw.-hr.  per  million  gallons 
for  electrolyzers,  in  addition  to  the  costs  of  pumping  and 
screen  operation,  attendants  for  pumps,  fine  screens,  elec- 
trolyzers, Dorr  tanks,  and  sludge  drying  plant  (three  tons 
dry  basis  per  million  gallons)  of  the  vacuum  filter  type. 
These  estimates  in  each  case  are  for  fine  screens  operating 
at  the  rate  of  4  m.g.d.  for  twelve  months  per  year  and 
secondary  treatment  for  the  seven  warmer  months.  As  the 
quantity  of  sewage  increases  later  the  financial  disadvan- 
tage of  the  "direct  oxidation"  process  will  increase. 

3.  As  to  quality  of  effluent,  the  trickling  filter  plant  will 
produce  an  adequately  clarified  and  non-putrescible  effluent, 
suitable  for  discharge  into  the  Ottawa  River.  As  regards 
clarification,  the  "direct  oxidation"  process,  when  an  ade- 
quate dose  of  lime  is  applied,  will  produce  the  same  result. 
But  as  to  the  removal  of  dissolved  organic  matter  the 
evidence  indicates  that  the  "direct  oxidation"  process  is  no 
more  efficient  than  "excess  lime  treatment"  alone  and  that 
dissolved  organic  matter  is  not  removed  with  substantial 
completeness  but  is  simply  left  undisturbed  in  a  sterile 
effluent  so  long  as  sufficient  caustic  alkalinity  remains. 

4.  The  "excess  lime  treatment"  for  sewage  is  not  a 
novelty  but  was  employed  at  London  more  than  30  years 
ago  and  was  abandoned  on  account  of  the  secondary 
putrefying  reactions  which  took  place  with  the  organic 
matter  on  the  bottom  and  sides  of  the  River  Thames. 

*  sjj  * 

One   Year's  Operation  of  Direct  Oxidation 
Sewage-Works  at  AllentoWn 

By  Harry  F.  Bascom 

City  Engineer,  Allentown,  Pa. 

ALLENTOWN  has  a  population  of  about  90,000.  Plans 
■  for  direct-oxidation  sewage-works  for  a  part  of  the  city, 
prepared  by  me,  were  approved  by  the  Pennsylvania  Depart- 
ment of  Health,  Oct.  1,  1919.  The  ultimate  sewage  flow 
tributary  to  the  works  is  estimated  at  1.91  m.g.d.  of  sewage 
uncontaminated  with  trade  wastes  with  2.8  m.g.d.  maxi- 
mum. The  plant  includes  fine  screens  with  3-in.  circular 
perforations;  grit  chambers;  a  Venturi  meter;  lime 
stoi'age  and  dosing  apparatus;  three  sets  of  1-m.g.d.  elec- 
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trolyzers,  each  consisting  of  48  plates  spaced  «  in.  apart, 
the  plates  being  cleaned  by  revolving  paddles;  sedimentation 
basins,  with  a  detention  period  of  li  to  2  hours  at  full 
3-m.g.d.  capacity;   and  sludge  drying  beds. 

During  the  past  year  the  plant  treated  73,000,000  gal.  ot 
sewage  without  the  slightest  evidence  of  nuisance  or  com- 
plaint and  produced  an  effluent  which  was  consistently  and 
uniformly  stable  and  of  low  bacterial  count. 


TABLE  I-RESULTS  OF  SEWAGi:  TREATMENT  AT  ALLENTOWN,  PA 


Raw 

Scwagf 

PP.M. 


Suspended  solids 

Total 

Volatile . 
OxygfU  consunie'l 
Frtc  ammonia 
Nitrogen 

Dissolved 

Total 

Chlorine ; ■  . 

Alkalinity  (.is  CaCOj) 

"T',f.l'f37°C  2.036,000 

*  Causticity  as  CaO  


150 

no 

17 
21 

10  4 

24  0 

117  0 

287  0 


Effluent 

(I  ilr.  Settling) 

PP.M. 

69 
46 


7 

M 

123 

•'50 


12.000 
18 


Per 

Cent 

Change 

—}4 
—58 
—53 
—33 

—26 
—39.1 

+  5 


—99.6 
—99.98 


The  sewage  is  a  normal  sanitary  sewage  and  its  compo- 
sition as  well  as  the  average  composition  of  the  effluent  is 
shown  in  Table  1.  •         i, 

.\llentown  is  unfortunate  in  that  its  water  supply  is  well 
above  the  average  in  hardness  and  therefore  [the  sewage] 
requires  much  more  lime  than  many  other  communities. 
Accurate  records  of  cost  show  that  when  the  plant  operates 
at  full  capacity,  or  3-m.g.d.,  the  cost  would  be  as  given  in 
Table  II. 


Allentown  both  by  the  city  chemist  and  by  other  investi- 
gators and  the  results  are  conclusively  in  favor  of  the 
direct  o.xidation  process,  which  gives  an  effluent  that  shows 
a  greater  reduction  in  oxygen  demand,  oxygen  consumed, 
organic  nitrogen  and  bacteria. 

These  tests  also  showed  that  the  effluent  produced  by  lime 
treatment,  even  though  practically  sterile  when  discharged, 
will  putrify  if  mixed  with  river  water,  while  that  from  the 
direct  oxidation  i)rocess  will  stand  up  indefinitely. 

CoiiclKHioii—A  very  significant  feature  about  the  opera- 
tion of  the  direct  oxidation  process  is  that  it  is  mechanical 
in  nature  and  depends  for  its  success,  not  upon  the  delicate 
adjustment  of  conditions  in  an  endeavor  so  far  as  possible 
to  favor  the  caprices  of  bacterial  life,  but  solely  upon  simple 
mechanical  contrivances  whereby  lime  is  fed  into  the 
sewage  in  sufficient  quantities  to  render  that  sewage  always 
slightly  but  definitely  caustic,  and  thereafter  to  maintain 
an  uninterrupted  charge  of  electric  current  in  the  electro- 
lyzers.     Outside  of  these  features  the  process  is  automatic. 

Except  in  the  screen  room,  where  the  raw  sewage  passes 
over  the  screens,  there  is  no  odor  of  sewage,  stability  being 
obtained  in  the  electrolyzing  units  without  production 
of  odor.  No  odors  are  present  outside  the  building  even 
from  the  sludge  beds.  Fly  and  mosquito  nuisances  such  as 
is  always  prevalent  at  all  other  kinds  of  sewage-works  are 
unknown  at  the  Allentown  plant. 

The  plant  operates  irrespective  of  weather  or  tempera- 
ture conditions.  The  variation  in  flow  of  sewage  through 
the  electrolyzers  up  to  the  capacity  of  the  unit  has  no  eflfect 
upon  the  current  required;  in  other  words,  any  quantity  of 
sewage  up  to  the  capacity  of  the  unit  requires  the  same 
amount  of  current  as  the  rated  flow. 


TABLE     II-OPERATING     COSTS,     ALLENTOWN     SEW.\GE-WORKS 

Unit  cost  per  1.000.000  gal.,  basetl  on  operation  at  full  3-iii.g.d.  capacit.v 
(deduced  by  Mr.  Baseoni  from  figures  for  aniotmt  treatetl  dnnng  the  past 
year."  averaging  0.2  m.g.d. — EiMor]. 

Power  2l3kw.-hr.  (.1   2.8e .,    „.■  ^\Vl 

Lime  0.6  ton  ("    $9- 10  per  ton  (86'-,  CuO) , r'.^'  '-^^ 

Operators:  I  Ct  $135;  2(8,  $125;  1  ("   $IOOp.-r  n,o.:  2  laborers  (w  40  c. 

per  hour *  no 

Heat »'' 

Light •  

Miscellaneous  supplies  and  repairs 


.17 
1.02 


$20.30 


Sludge — The  sludge  as  removed  from  the  sedimentation 
basin  contains  94  per  cent  moisture  and  amounts  to  21 
cu.yd.  per  million  gallons.  After  4  to  6  days  drying  on  the 
sludge  beds  in  normal  weather  the  volume  shrinks  to  11 
cu.yd.  and  the  moisture  content  drops  to  71  per  cent.  There- 
fore when  ilry  the  sludge  will  amount  to  about  3  cu.yd.  per 
million  gallons. 

The  wet  sludge  from  the  sedimentation  basin  was  abso- 
lutely free  of  colon  bacilli,  contained  44,000  per  c.c.  of  total 
bacteria  and  when  diluted  with  river  water  and  distilled 
water  had  a  stability  of  over  99  per  cent  with  methylene 
blue  in  dilutions  ranging  from  1  to  25  up  to  1  to  1,000. 

During  the  year  the  sludge  has  in  the  main  been  satis- 
factorily used  for  filling  around  the  plant,  although  in  some 
instances  truckers  have  carted  it  away  and  used  it  on 
their  farms,  and  they  report  that  it  is  a  very  good  growth 
stimulant,  soil  corrector,  and  improves  the  mechanical 
property  of  the  soil. 

Several  improvements  have  been  made  in  the  lime  dosage 
during  the  year,  a  new  slaking  chamber  installed  and  the 
lime  added  further  upstream  from  the  electrolyzers,  giving 
better  slaking  and  mixing,  also  effecting  a  saving  of  approxi- 
mately 25  per  cent  in  the  quantity  of  lime  used. 

Lately  a  new  type  elcctrolyzer  was  installed  and  tested 
out,  showing  a  reduction  of  50  per  cent  in  the  hydraulic 
head  required  a.s  well  as  an  electrical  efficiency  considerably 
greater  than  the  older  type.  This  unit  has  the  same 
effective  electrode  area  as  the  older  ones  but  contains  only 
a  single  row  of  ten  banks  of  electrodes  and  the  agitators 
reciprocate  instead  of  rotate,  being  driven  from  the  top 
instead  of  the  side. 

Comment  has  been  frequently  made  that  the  direct  oxida- 
tion process  is  no  more  efficient  than  lime  alone.  In  this 
connection    a    great    number    of   tests   h.ivc    luen    made    at 


Discussion  of  Fuller  and  Bascom  Papers 

Col.  George  A.  Johnson,  consulting  engineer,  New  York. 
City — In  no  other  branch  of  public  sanitation  has  there  been 
less  real  progress  made  than  in  sewage  treatment. 

Bacterial  purification  of  sewage  is  only  incidental  to  any 
"purification"  which  it  undergoes  in  the  great  bulk  of  thi- 
accepted  sewage  treatment  processes  of  today.  Keep  the 
stream  "sweet,"  attractive  to  the  eye  and  inoffensive  to  the 
olfactory  sense,  and  leave  to  the  water  purification  plan 
the  job  of  making  the  water  supply  safe  for  human  con- 
sumption.   That  is  the  concept  of  the  sanitary  mind  today. 

I  question  the  soundness  of  such  promises  when  I  realize 
that  the  cost  of  ideal  sewage  treatment  is  one  of  the  real 
reasons  why  we  do  not  stri\e  for  higher  degrees  of  sewagt 
purification.  Some  years  ago  Hazen  said  that  the  publii 
derived  more  benefit  from  one  dollar  spent  for  water  purifi- 
cation than  from  ten  dollars  spent  for  sewage  treatment. 
In  a  broad  sense  he  was  right.  Money  spent  for  water 
purification  returns  a  direct  measure  of  protection  of  the 
public  health  against  water-borne  disease.  Money  spent 
for  sewage  puiification  results  in  an  incomplete  and  indefi- 
nite benefit.  It  miiiiwkcs  the  danger  from  pathogenic 
germs  by  reducing  their  number.  It  cannot  give  absolute 
protection  as  can  water  purification,  because  even  if  every 
city,  town  and  village  in  the  country  should  treat  its  sewage 
to  a  point  of  innocuousness  before  discharging  it  into  public 
waterways,  it  must  still  be  remembered  that  those  water- 
ways drain  areas  populated  or  traveled  by  human  beings 
whose  excreta  are  not  always  collected  in  sewer  systems, 
but  sometimes  are  deposited  at  points  on  the  watershed 
from  which  they  find  their  direct  or  indirect  way  into  the 
nearest  stream  or  lake,  thus  to  pollute  it.  maybe  danger- 
ously, and  in  any  event  incontrovertibly  to  render  all 
surface  water  potentially  unsafe  for  human  consumption 
unless  properly  purified  before  being  delivered  through  the 
mains  to  the  consuming  public. 

Evcriithi)!)/  Incidental — Today,  after  thirty-five  years' 
practice  beginning  at  the  Lawrence  Experiment  Station  of 
the  State  I?oard  of  Health  of  Massachusetts,  we  have 
"advanced"  to  a  point  where  we  judge  the  efficiency  and 
worthiness  of  a  process  of  sewage  treatment  W  its  ability 
to  turn  out  a  fairly  clear  efflnont  v.-hi<h  by  itself  will  remain 
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stable  for  a  lew  days.  Everything  is  incidental.  High 
bacterial  ])uiiticntion  is  considei'od  desirable  but  no  par- 
ticular point  is  made  of  it. 

Why  are  we  willing  to  allow  sewage  treatment  plants  to 
pour  uncountable  billions  of  bacteria  into  our  public  waters 
every  hour  of  the  day,  when  such  waters  must  be  used  later 
for  public  supply'.'  Why  are  we  willing  to  accept  sewage 
treatment  works  which  we  know  with  positiveness  will  fail 
several  times  during  an  average  year,  particularly  during 
cold  weather?  W'hy  do  we  complacently  impose  upon  the 
water  purification  plant  the  full  responsibility  of  protecting 
the  public  health  against  water-borne  disease? 

If  it  were  the  rule  for  every  community  to  purify  its 
sewage  thoroughly,  and  not  incompletely  and  uncertainly, 
as  is  almost  always  the  case,  all  wouhl  be  well;  but  where 
only  the  elimination  of  gross  nui-sancc  in  streams  is  the 
prime  consideration,  as  we  know  it  mostly  is,  it  is  not  easy 
to  convince  the  people  of  one  municipality  that  they  owe  a 
debt  of  common  decency  to  tlieir  neighbors  which  they 
should  pay — even  if  their  neighbors  are  not  similarly 
minded— and  so  become  pioneers  in  a  movement  which 
would  do  so  much  toward  actually  cleaning  up  our  public 
waterways  and  lessening  the  growing  burden  on  water 
purification  systems. 

Direct  Oxldat ion— Everyone  knows,  or  should  know,  that 
of  all  the  processes  of  sewage  treatment  in  practical  opera- 
tion today  there  is  only  one  which  for  its  success  does  not 
depend  upon  the  capricious  activities  of  bacterial  life.  The 
"direct  oxidation"  process  is  not  a  biological  system  but  a 
combination  of  mechanical  devices  depending  not  at  all 
upon  bacterial  actions — which  fail  signally  at  times  and  at 
best  are  unreliable — but  merely  upon  the  faithful  operation 
of  certain  relatively  simple  mechanisms.  An  effluent 
results  which  is  practically  free  from  suspended  matter, 
which  is  stable  and  which  contains  but  very  few  bacteria. 
Furthermoi-e,  the  effluent  is  uniformly  stable,  as  is  the 
sludge — which  is  true  of  the  sludge  from  no  other  process. 
Moreover,  there  is  no  local  nuisance  created  around  such 
plants,  something  which  has  never  before  been  true  of  any 
other  type  of  sewage-works.  All  of  these  facts  were  well 
demonstrated  during  my  recent  test  of  the  direct  oxidation 
plant  at  Allentown,  Pa. 

The  cost  of  sewage  treatment  by  the  direct  oxidation 
lirocess  is  fairly  comparable  with  that  of  other  well-known 
methods  which  are  far  less  easily  managed,  less  reliable  and 
all  of  which  are  certain  nuisance  breeders  in  some  particular 
and  in  varying  degree.  At  Trenton,  N.  J.,  for  example, 
where  I  am  pieparing  plans  for  a  plant  of  this  type,  the 
total  cost  of  treatment,  including  all  charges,  is  estimated  at 
about  $20  per  million  gallons. 

It  is  true  that  this  process  is  patented,  as  is  some  of  the 
appai-atus  used  in  it;  that  it  is  exploited  commercially.  I 
cannot  see,  however,  wherein  these  facts  need  be  given 
adverse  consideration.  We  can  use  other  processes,  even 
the  patented  ImhotT  tank,  and  obtain  inferior  and  always 
uncertain  results  at  less  cost;  or  we  can  use  this  process, 
which,  in  the  minds  of  some  oblique-minded  peoplcv  bears 
the  stigma  of  a  commercial  exploitation,  and  obtain  what 
we  want  and  need,  continuously  and  reliably,  winter  and 
summer,  and  at  rea.sonable  cost. 

Must  we  shut  our  eyes  to  the  advantages  of  definitely 
cleaning  up  our  public  waterways,  continuously  and  per- 
manently, and  not  as  an  intermittent  and  incomplete  proi)o- 
sition,  merely  because  a  process  which  gives  great  promise 
of  being  able  to  serve  this  purpose  best  is  a  patented  one 
susceptible  of  commercial  exploitation?  Some  municipali- 
ties and  some  engineers  adopt  a  discriminatory  attitude 
toward  patented  devices,  in  some  cases  with  good  and  suffi- 
cient reason,  no  doubt,  but  in  the  case  in  point  if  we  favor 
the  direct  oxidation  process  over  all  others  solely  because  of 
its  merits  and  potentialities,  and  where  cost  factors  are  not 
clearly  prohibitive,  are  our  eff'orts  to  be  discredited  on  the 
questionable  grounds  of  unreasonable  bias  and  unwar- 
ranted idealism? 


'  T.  Chalkley  Hatton,  chief  engineer,  Milwaukee  Sew- 
age Commission  —  Mr.  Fuller  has  well  stated  that  "the 
use    of    electricity    as    a     purifying    agent    has    appealed 


and  continues  to  appeal  fascinatingly  to  the  lay  mind.' 
He  might  have  gone  a  step  further  and  stated  that  tc 
many  lay  minds  electricity  can  accomplish  almost  any 
service  if  pi-operly  applied;  that  because  of  its  myi^terimiti 
irctfkivgs  its  field  is  practically  unlimited  and  therefore  it 
has  again  and  again  in  the  past  thirty  years  been  used  to 
lemove  the  impurities  from  sewage-laden  water,  and  I 
fancy  theie  is  not  an  engineer  familiar  with  sewage  treat- 
ment work  who  has  not  had  more  or  less  to  do  towards 
either  trying  out  some  process  of  sewage  or  water  treatment 
in  which  electricity  plays  a  part  or  given  such  a  process 
very  considerable  study.  In  spite  of  this  history  there  has 
not  yet  been  built  a  sewage  or  a  water  treatment  plant  of 
any  considerable  magnitude  in  which  electricity  plays  an 
important  part. 

Several  small  plants  have  been  built  where  electricity  was 
used  as  the  sole  purifying  agent.  M\  of  these  but  one  have 
been  abandoned.  Two  small  plants  have  been  built  where 
both  electricity  and  lime  have  lieen  used — the  Phillipsburg 
and  Allentown  plants.  I  believe  each  of  these  plants  has 
three  1-ni.g.d.  clectrolyzers  but  that  up  to  date  neither  of 
them  has  been  operated  at  a  rate  of  1  m.g.d.  for  the  whole 
works.  The  sewage  so  far  treated  is  extremely  weak, 
ranging  from  60  to  80  p.p.m.  of  suspended  matter,  with  low 
oxygen  requirements.  There  is  no  published  record  of  either 
plant  which  would  warrant  the  engineer  in  concluding  that 
they  could  continuously  and  satisfactorily  treat  a  typical 
city  sewage  at  rated  capacities  or  what  the  cost  of  treat- 
ment would  be. 

Col.  ^o/uy.soH'.s  Allentoivn  Report  —  I  have  read  within 
the  past  few  days  a  detailed  report  of  tests  of  the  Allen- 
town plant  made  under  the  direction  of  Col.  George  A. 
.Johnson.  These  tests  covered  a  period  of  .31  days  (July  18 
to  Aug.  18,  1922)  during  which  the  average  flow  was  409,400 
gal.  and  the  maximum  flow  700,000  gal.  for  24  hours,  or 
from  40  to  70  per  cent  of  the  rated  capacity  of  one  unit 
[out  of  three].  The  sewage  was  treated  at  these  rates  for 
three  different  periods  of  the  day,  the  flow  in  the  sewers 
being  too  low  to  provide  for  a  continuous  daily  oiieration  of 
the  plar.t,  and  the  .sewage  was  considerably  below  the  aver- 
age city  sewage  in  carbonaceous  and  suspended  matters,  and 
was  therefore  not  typical  of  average  American  sewage. 

There  were  57  tests,  made,  divided  into  five  groups,  which 
appears  to  me  to  be  far  too  few  to  warrant  Colonel  .lolmson 
or  any  other  careful  engineer  of  his  type  to  make  the  state- 
ments contained  in  his  discussion. 

Col.  .Johnson  estimates,  that  the  plant  he  is  designing  for 
Trenton  will  treat  that  city's  sewage  for  about  $20  p.m.g. 
including  all  charges;  my  recollection  is  that  in  his  report  to 
Lima,  Ohio,  as  referred  to  in  Mr.  Fuller's  paper,  the  cost 
was  about  $45  p.m.g.,  which  included  the  cost  of  sludge 
drying.  If  he  proposes  to  dry  his  sludge  by  means  of  filters 
and  dryers,  as  suggested  in  his  report  to  Lima,  and  using 
the  vacuum  filters,  as  mentioned  in  Mr.  Fuller's  paper,  the 
drying  alone,  ba.sed  upon  our  experience  in  Milwaukee,  will 
cost  him  from  $20  to  $:-10  p.m.g.  of  sewage,  with  very  little, 
if  any,  return  from  the  sale  of  a  sludge  devoid  of  nitrogen, 
phosphorus  or  potasli. 

The  sludge  problem  is  very  lightly  passed  over  by  tho.se 
who  recommend  the  direct  oxidation  process  and  yet  all 
those  engineers  who  have  built  sewage  disposal  plants  of 
any  considerable  magnitude,  both  in  this  country  and 
abroad,  realize  more  and  more,  as  these  plants  are  operated, 
that  the  proper  disposal  of  sludge  resulting  from  any  type 
of  sewage  treatment  is  the  largest  part  of  the  problem,  anil 
one  which  must  be  faced  sooner  or  later;  and  when  such 
enormous  quantities  of  sludge  are  to  be  disposed  of  as  the 
direct  oxidation  process  produces,  the  problem  of  its 
disposal  becomes  naturally  a  costly  and  troublesome  one  to 
solve,  even  though  the  sludge  may  be  inodorous. 

It  has  not  been  proved  (to  the  writer's  satisfaction,  at 
least)  what  the  cost  of  electric  current  would  be  to  operate 
a  million-gallon  unit  to  full  capa<ity  month  in  and  month 
out.  Our  experienie  in  Milwaukee  with  the  Lautzenheisei- 
electrolytic  process  was  that  with  new  plates  when  ticating 
typical  sewage  at  full  rated  capacity  we  secured  admirable 
results  for  a  few  weeks;  that  we  started  off  with  five  volts 
on  the  plates  and  increased  to  100  volts  within  a  period  of 
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four  weeks;  that  the  amperes  started  at  70  and  were 
reduced  to  less  than  40,  and  that  the  weight  of  the  elec- 
trodes diminished  consistently  in  proportion  to  the  sewage 
treated. 

There  can  be  no  doubt  that  the  electrodes  rapidly  diminish 
in  weight  and  must  be  replaced;  that  a  macnine  with  so 
many  moving  parts  as  the  Landrtth  elettrolyzer  contains 
requires  expensive  upkeep,  and  that  the  known  complexity 
of  the  varying  conditions  of  the  average  sewage  naturally 
imposes  a  correspondingly  varied  service  uoon  the  machines, 
influencing  very  largely  the  cost  of  operating  this  direct 
oxidation  process. 

It  is  not  the  writer's  desire  to  cast  any  reflection  upon 
the  value  of  either  the  Phillipsburg  or  Allentown  sewage 
disposal  plants,  but  until  they  have  fully  demonstrated  their 
worth  by  a  long-time  test  to  their  full  capacity,  when 
treating  typical  American  city  sewage,  and  until  reliable 
records  have  been  secured  and  published,  it  would  seem 
logical  to  go  slow  towards  the  general  adoption  of  this 
process  by  engineers  who  ai-e  responsible  for  the  expendi- 
ture of  public  funds  in  such  large  amounts  as  sewage  treat- 
ment requires. 


F.  N.  Moerk,  chemist  of  the  Municipal  Disposal  Co.,  pro- 
moter of  the  Landreth  direct-oxidation  process  and  con- 
tractor for  the  Allentown  and  Phillipsburg  plants. 

In  his  discussion  Mr.  Hatton  states  that  the  sewage 
of  Allentown  is  relatively  weak.  Analyses  show  that  it  is 
almost  identical  with  the  sewage  of  Worcester,  Mass.  Mr. 
Hatton  says  he  can't  understand  why  at  Lima  the  estimated 
cost  for  the  direct-oxidation  process  is  around  $58  p.m.g., 
while  at  Trenton  the  estimated  cost  is  about  $20.  The  ex- 
planation is  that  at  Lima  the  lime  demand  will  be  about 
2,600  lb.  of  90  per  cent  lime,  so  far  as  we  can  tell  by 
analysis,  while  at  Trenton  it  will  be  only  550  lb.  As  to  the 
sludge  problem :  Future  direct-oxidation  plants  will  be 
equipped  with  Dorr  thickeners.  At  Trenton  the  sludge  will 
be  used  for  fill.  The  U.  S.  Department  of  Agriculture  esti- 
mates the  value  of  the  direct-oxidation  sludge  not  on  the 
nitrogen  but  primarily  on  the  calcium  carbonate  content.  On 
this  basis  the  sludge  is  worth  at  least  $5  a  ton. 


H.  P.  Eddy,  consulting  engineer,  Boston,  Mass. — After 
about  as  many  years  of  experience  in  sewage  treatment  as 
were  mentioned  by  Col.  Johnson,  I  have  concluded  that 
while  high  ideals  as  to  the  degree  of  sewage  treatment  are 
desirable  there  is  a  cost  limit  which  cannot  be  passed. 
Where  sewage-works  have  fallen  dovm  is  not  in  design  and 
construction  but  in  operation.  This  operating  cost  limit 
will  apply  to  the  direct-oxidation  process,  as  it  certainly 
will  to  the  activated-sludge  process.  It  is  practically  impos- 
s.ible  now  to  get  money  for  sewage-works  operation, 
although  it  may  be  obtained  for  first  cost.  At  Lima,  the 
estimates  show  a  big  diff'erence  between  the  operating  costs 
of  direct  oxidation  and  of  screens  and  sprinkling  filters.  If 
a  direct-oxidation  plant  were  built  there,  and  funds  for  full 
operation  subsequently  denied,  the  result  might  be  a  lime- 
treatment  plant  only. 

I  want  to  say  just  a  word  about  Col.  Johnson's  remark 
on  patented  processes.  I  h-.ve  never  felt  that  we  should 
refrain  from  taking  advantage  of  patented  processes.  We 
are  doing  it  all  the  time  in  engineering  matters.  Why  not 
in  sewage  treatment? 


Mr.  Fuller — As  to  the  remark  by  Mr.  Moerk,  chemist  of 
the  Municipal  Sewage  Disposal  Co.,  there  will  be  a  variety  of 
things  to  look  out  for  in  the  application  of  the  electrolytic 
process  to  the  sewage  of  Lima  where  the  sewers  are  on  the 
combined  plan  and  deal  at  times  with  storm  water,  besides 
having  to  cope  with  varying  degrees  of  hardness  in  the  water 
supply  that  makes  up  sewage.  Mr.  Moerk  will  have  to  look 
after  the  lime  application  in  respect  to  free  carbonic  acid  and 
to  half-bound  carbonic  acid,  both  of  which  vary  in  diff'erent 
seasons  of  the  year  Due  to  the  slowness  of  reaction  even 
in  the  presence  of  much  mixing  and  agitation,  a  matter  with 
which  all  water-works  men  are  familiar,  he  will  have  to 
apply  two   equivalents   of   lime   to   one   of   magnesia.      The 


magnesia  content  will  vary  not  only  due  to  its  varying 
content  in  the  public  water  supply  but  also  due  to  infiltra- 
tion water  and  storm  water  in  the  sewage.  The  direct- 
oxidation  process,  Mr.  Moerk  says,  calls  for  a  certain 
amount  of  causticity.  In  plain  English,  this  means  lime 
water  in  excess  of  what  combines  with  the  sewage  as  it  goes 
through  the  electrolytic  cells.  The  excess  quantity  is  stated 
to  be  30  to  50  p. p.m.,  and  may  be  80  parts.  In  order  to  get 
a  dose  of  lime  to  give  this  desired  amount  of  causticity,  it 
will  be  necessary  to  top  the  aggregate  combining  power  of 
three  variables — free  carbonic  acid,  half-bound  carbonic 
acid,  and  magnesium.  This  would  have  to  be  done  with  the 
fluctuating  flow  of  a  combined  system  of  sewers.  This  com- 
ment also  applies  to  Colonel  Johnson's  assertion  that  the 
direct-oxidation  process  is  a  mechanical  one. 

In  his  Lima  report,  Colonel  Johnson  is  strong  on  every- 
day-in-the-year  operation.  I  believe  that  for  a  part  of  the 
time  screening  only  will  be  enough.  The  adequacy  of  the 
data  on  which  Col.  Johnson's  cost  estimates  for  Lima  are 
based,  is  in  doubt  in  view  of  both  the  small  size  of  the 
direct-oxidation  plants  thus  far  in  use  and  the  fact  that 
they  are  not  yet  running  at  full  capacity.  As  to  claims 
that  the  operation  of  the  direct-oxidation  process  is  simple, 
being  entirely  mechanical,  there  are  a  number  of  chemical 
points  that  must  be  carefully  watched.  Finally,  as  far  back 
as  1876,  the  British  government  called  for  a  high  degree  of 
sewage  treatment,  but  the  demands  were  not  met  and  long 
afterwards  the  Royal  Commission  on  Sewage  Disposal, 
although  insisting  on  the  formulation  of  sewage-works 
programs,  provided  also  for  what  they  called  relaxation, 
with  subsequent  building  up  to  the  standard.  A  wedge 
should  not  be  used  blunt  edge  first. 


Canada  Taking  Inventory  of  Prairie  Lands 

For  the  guidance  of  future  settlers,  what  are  known 
as  "classification  surveys"  are  being  made  over  large 
and  partially  settled  areas,  in  the  Canadian  prairie 
provinces  under  the  auspices  of  the  Topographical 
Surveys  Branch  of  the  Department  of  the  Interior. 
From  the  results  already  obtained  the  new  departure 
has  been  fully  justified.  Specimens  of  soils  are  being 
collected  over  the  area  investigated  and  analyses  made 
at  a  soil  laboratory  established  for  this  purpose  at  the 
University  of  Saskatchewan,  Sask.  Thus,  the  prospec- 
tive homesteader  may  not  only  be  informed  as  to  the 
quality  of  the  best  soil,  but  also  the  crops  which  will 
yield  the  best  returns.  The  lands  inspected  under  the 
new  system  are  classified  under  one  of  the  following 
heads:  Not  open  for  homestead  entry,  suitable  for 
immediate  settlement,  considered  fair  for  settlement, 
lands  which  can  be  economically  improved,  those 
requiring  extensive  improvements,  hay  meadows, 
grazing  lands,  and  lands  of  no  agricultural  value. 
Classes  2,  4  and  5  contain  an  acreage  of  good  soil, 
which,  after  clearing  and  improvement,  will  be  equal 
in  value  to  the  average  improved  farm  of  the  district. 
Class  2  contains  from  20  to  30  acres  of  land  open  or 
ready  for  breaking  with  little  preparation.  Class  4 
is  covered  with  a  light  or  medium  growth  of  poplar 
and  other  timber  of  no  commercial  value,  while  class  5 
is  heavily  wooded  with  poplar  and  scattered  spruce, 
birch,  etc.  Class  3  when  improved  will  not  be  equal 
to  the  average  improved  farm  of  the  successful  home- 
steaders of  the  district  owing  to  deficient  acreage  of 
cultivatible  land  or  to  some  deficiency  in  the  soil.  Maps 
published  recently  by  the  Topographical  Surveys 
Branch  showing  the  classification  of  lands  by  quarter- 
sections  for  settlement  purposes  cover  the  districts 
around  Lac  la  Biche  and  north  of  Prince  Albert.  Other 
maps  covering  other  districts  are  in  the  course  of 
preparation. 
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Water  Power  Timely  Topic  at  Am.  Soc.  C.  E.  Fall  Meeting 

San  Francisco  Meeting  Shows  Lively  Interest  in  Power  Problems  Because  of  Extensive  Developments 
in  Prospect — More  Than  600  Registered — 125  Inspect  Hetch  Hetchy  Project 


Engineenng  News-Recor 

THE  meeting  of  the  American  Society  of  Civil  Engi- 
neers held  in  San  Francisco  on  the  first  weel<  in 
October  and  devoted  to  "The  Water  Power  Problem" 
atforded  a  timely  opportunity  for  the  discussion  of  a 
subject  in  which  there  is  intense  interest  through- 
out the  West.  The  degree  of  interest  was  apparent 
not  alone  from  the  heavy  registration,  but  in  the  con- 
sistently large  attendance  and  very  close  attention 
throughout  ill  the  sessions  The  attendance  at  each 
of  the  forenoon  sessions  was  about  350.  Several  refer- 
ences were  made  to  the  success  of  the  plan  of  holding 
spring  and  fall  meetings  in  various  districts  and  the 
interest  and  enthusiasm  in  the  local  section  which  such 
meetings  produced.  The  total  registration  was  about 
600  of  which  150  were  upper  classmen  in  civil  engineer- 
ing courses  at  the  University  of  California  and  Stan- 
ford. Suggestion  was  made  that  the  student  attendance 
offered  a  new  and  useful  feature  of  such  meetings  that 
might  well  be  encouraged  in  future. 

Program  of  the  Meeting — The  arrangement  of  each 
of  the  two  days'  program  irito  morning  and  evening 
sessions,  with  an  afternoon  e-xcursion  each  day,  afforded 
an  opportunity  for  everyone  to  get  outdoors  and  to 
either  make  the  scheduled  trip  or  go  somewhere  on  his 
own  account  each  afternoon  without  interfering  with 
attendance  at  meetings.  This  plan  was  notably  suc- 
cessful in  keeping  the  percentage  of  attendance  high. 

Prior  to  the  arrival  of  delegates  very  thorough  prep- 
arations had  been  made  by  the  local  section.  A  variety 
of  maps,  reprints  of  technical  articles  and  pamphlets 
on  points  of  interest  were  collected  for  distribution  and 
thus  there  was  available  at  registration  headquarters 
a  wealth  of  ready  information.  This  was  very  much 
in  demand.  The  publicity  of  the  convention  was 
handled  by  an  expert  who  had  reporters  of  four  daily 
papers  presant  at  the  technical  meetings  and  thus 
secured  an  unusual  amount  of  publicity  for  the  society 
and  for  the  civil  engineer  generally. 

Pi'esident  -John  R.  Fi"eeman  opened  the  meeting  on 
Wednesday  morning  with  a  comparison  of  modern 
hydro-electric  practice,  as  he  saw  it  exemplified  a  few- 
days  before  ^t  the  Pit  River  plant  in  northern  Cali- 
fornia, with  early  developments.  One  of  the  40,000-hp. 
Pit  River  units  develops  more  power  than  the  combined 
output  of  the  150  installations  operating  in  the  vicinity 
of  Lowell  and  Lawrence,  Mass.,  only  fifty  years  ago 
when  he  began  his  water  power  work.  He  was  par- 
ticularly impressed  with  the  fact  that  only  three  men 
per  shift  were  required  on  the  Pit  River  plant,  indi- 
cating the  com.parative  economy  of  human  effort  that 
modern  development  has  made  possible.  Mr.  Freeman 
outlined  in  a  broad  way  the  possibilities  of  the  work 
of  the  convention  and  particularly  stressed  the  impor- 
tance of  Western  power  development. 

Colorado  River  Development — A.  P.  Davis,  in  an  illus- 
trated talk  on  the  Colorado  River,  stated  that  because 
it  is  technically  and  actually  navigable  for  over  400 
miles,  involves  international  rights  and  can  be  made  to 
irrigate  6,000,000  acres  and  develop  6,000,000  hp..  the 


•d  Staff  Coiiespondence 

question  of  developing  the  Colorado  has  become  a  pecu- 
liarly national  problem.  An  objection  to  developing 
storage  on  the  lower  basin,  he  pointed  out,  is  the  90,000 
acre-ft.  of  silt  annually  delivered  to  the  lower  Colorado. 
On  the  other  hand,  storage  above  the  canyon  could  not 
regulate  more  than  half  of  the  drainage  area.  The 
Gila  River  alone,  with  onl\-  21  per  cent  of  the  basin 
and  contributing  only  6  per  cent  of  the  water,  occa- 
sionally discharges  floods  which  for  short  periods  peak 
above  those  of  the  Colorado  at  Laguna  Dam. 

A  dam  can  be  built  in  the  Granite  Gorge  of  Boulder 
Canyon,  he  .-^aid,  that  will  form  a  reservoir  sufficient 
to  regulate  the  entire  flow  of  the  river  above  the  Gila 
and  regulate  this  to  any  desired  regimen  of  dischai-ge. 
Such  a  resen/oir  would  not  only  completely  elimfnate 
the  flood  menace  of  the  river,  but  would  furnish  the 
regulation  ind  the  head  necessary  to  develop  600,000 
primary  horsepower  and  fulfill  the  requirements  of  irri- 
gation in  Arizona  and  California.  This  site  is  within 
transmission  distance  of  large  available  power  markets 
in  Arizona,  California,  Nevada  and  Utah. 

Feasible  I'esei-voir  sites  h?ve  also  been  surveyed  at 
Flaming  Gorge  on  Green  River,  Juniper  on  the  Yampa, 
and  at  Dewey  and  Gorge  Canyon  on  Grand  River. 
Numerous  smaller  resei-voirs  on  the  smaller  tributaries 
of  the  Colorado  are  available  tor  local  use  in  irriga- 
tion with  perhaps  some  power  development. 

In  di.scussion  of  Mr.  Davis'  paper,  J.  B.  Lippincott 
(Los  Angeles)  stated  that  the  entire  summer  flow  of 
the  Colorado  is  now  being  diverted  and  that  the  time 
has  already  :!ome  when  the  storage  of  flood  waters 
must  be  begun.  He  expressed  a  hope  that  the  U.  S. 
Reclamation  Service  would  be  able,  with  federal  aid,  to 
undertake  the  development  of  storage  and  power  on 
the  Colorado,  but  that  if  that  could  not  be  done  soon 
that  federal  authorities  would  at  least  allow  private 
companies  who  stood  ready  to  proceed  to  undertake  such 
development.  This  he  felt  is  urgent  on  account  of  the 
flood  danger  lo  the  50,000  people  and  the  500,000  acres 
(if  irrigated  'and  along  the  lower  reaches  of  the  river. 

Federal  Water  Pouar  Rinhts — 0.  C.  Merrill,  exec- 
utive secretary  of  the  Federal  Water  Power  Commission, 
stated  that  in  the  two  years  since  the  water  power  act 
was  passed  ;:48  application',  for  permits  aggregating 
more  than  20,000,000  hp.  hav(  been  filed  with  the  com- 
mission. This  is  moi'e  than  twice  the  existing  water 
power  installation  of  the  United  States  and  more  than 
six  times  all  applications  for  power  sites  under  federal 
control  in  the  preceding  twenty  years. 

Because  of  limited  funds  and  personnel,  the  commis- 
sion has  been  greatly  delaved  and  hampered  in  its 
duties,  Mr.  Merrill  said,  but  nevertheless  final  action 
has  been  taken  on  197  applications,  or  more  than  half 
of  the  total  number  3-eceived.  Up  to  Oct.  1,  1922,  the 
commission  has  authorized  64  preliminary  permits  and 
64  licenses  of  which  25  were  for  transmission  lines. 
The  60  permits  now  outstanding  involve  about  2,540,000 
hp.  and,  the  '^9  licenses  for  power  projects,  2,040,000  hp. 
Of  the  ;19  licenses,  15  involving  an  estimated  instalia- 
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tion  when  completed  of  1,880,000  hp.  and  investments 
of  $220,000,000  are  either  completed  or  under  construc- 
tion. This  is  one  and  a  half  times  as  much  as  was 
constructed  under  federal  authorization  in  the  twenty 
years  preceding  the  passage  of  the  recent  water  power 
act.  There  is  now  more  water  power  under  construction 
than  at  any  previous  time  in  the  history  of  the  country. 

F.  H.  Fowler  (San  Francisco)  showed  that  prac- 
tically all  the  Western  coast  is  within  a  500-mile  radius 
of  the  two  great  sources  of  power  on  the  Colorado  and 
the  Columbia  Rivers.  The  enormous  power  possibilities 
here,  however,  cannot  be  developed  economically,  except 
in  large  blocks  and  consequently  markets  for  the  power 
must  be  found  before  development  will  be  feasible.  West 
of  the  Rockies  coal  and  gas  can  compete  with  hydro- 
electric power  only  in  very  small  areas  or  under  special 
conditions,  he  said,  and  in  the  long  run  oil  cannot  be 
a  competitor  of  hydro-electric  power. 

John  D.  Galloway  (San  Francisco)  discussed  the 
necessity  for  avoiding  conflict  of  irrigation  and  power 
interests  in  water  storage.  Irrigation  needs  are  best 
served  by  water  stored  until  the  dry  season  in  low-level 
reservoirs  that  can  draw  from  the  entire  watershed. 
Power  uses  are  best  served  by  continuous  flow  from 
reservoirs  in  the  upper  part  of  the  basin  where  a  maxi- 
mum of  head  may  be  developed.  Power  demand  in 
California  has  been  increasing  three  to  four  times  as 
fast  as  the  population.  The  use  of  water  power  has 
increased  there  138  per  cent  in  nine  years,  or  at  the 
rate  of  approximately  9.9  per  cent  compounded  annu- 
ally. Adding  steam  power,  the  rate  becomes  11.1  per 
cent  compounded  annually.  By  1930  he  estimated  that  the 
annual  energy  output  will  exceed  10,000,000,000  kw.-hr. 

M.  M.  O'Shaughnessy  (San  Francisco)  expressed  a 
view  favorable  to  state  ownership  of  power  development 
only  when  the  entire  power  resources  of  an  extensive 
area  can  be  tied  together  and  controlled  as  one  system. 
Such  development  must  be  on  a  sound  basis,  he  said, 
very  unlike  "he  impracticable  scheme  of  the  California 
Water  and  Power  Act  now  proposed.  He  rated  the 
domestic  supply  as  the  first  or  highest  order  of  water 
use,  irrigation  second,  and  power  development  third. 
He  estimated  that  8,000,000  to  9,000,000  hp.  would  be 
developed  in  California  within  the  next  ten  years. 

F.  W.  Peek,  consulting  engineer,  General  Electric 
Co.,  Pittsfield,  Mass.,  showed  that  the  ultimate  voltage 
of  transmission  lines  would  not  be  limited  by  any 
engineering  difficulties,  but  rather  by  sources  and  mar- 
kets for  power.  The  cost  of  very  high  voltage  lines 
is  such  that  they  can  be  built  only  when  great  amounts 
of  power  are  to  be  transmitted.  A  1,000,000-volt 
transmission  line,  for  example,  should  have  tubular  con- 
ductors 6  in.  in  diameter  hung  30  ft.  apart  on  20-ft. 
insulators,  nrobably  on  towers  about  200  ft.  high. 

H.  W.  Dennis  (Los  Angeles)  said  that  in  the  ter- 
ritory served  by  the  Southern  California  Edison  Co. 
the  population  has  increased  over  300  per  cent  between 
1910  and  1920.  The  company  has  increased  its  service 
from  379,900,000  kw.-hr.  in  1910  to  1,079,000,000  kw.-hr. 
in  1921.  Some  550,000  acres  of  land  is  irrigated  by 
water  pumped  with  power  supplied  by  this  company. 
An  acre  of  arid  land  uses  300  kw.-hr.  yearly,  has  its 
sale  value  increased  thereby  from  $30  to  $225  and 
yields  an  annual  return  of  from  $50  to  $100  in  crops. 
The  increase  of  electric  power  production  in  territory 
served  by  this  company  has  been  compounded  annually 
at  the  rate  of  10  per  cent.     Anticipating  steady  in- 


creases in  power  demand  for  many  years  to  come,  a 
very  extensive  program  of  development  has  been  laid 
out.  During  the  next  six  years  322,000  hp.  will  be 
developed  and  distribution  system  provided  at  a  total 
cost  of  about  $125,000,000.  .  During  1922  the  company 
is  expending  $27,000,000  for  new  plants  and  facilities. 
Only  the  conclusion-;  were  read  from  the  paper  by 
C.  F.  Loweth  (Chicago)  on  "Hydro-Electric  Power  as 
Related  to  the  Electrification  of  Railroads."  His  con- 
clusions were  that  it  is  reasonably  safe  to  assume  that 
hydro-electric  power  will  be  a  large  factor  in  steam 
railway  elect'-ification  under  the  following  conditions: 
"(A)  When  it  is  available  over  such  an  extended  area 
as  will  include  a  large  main  track  mileage  for  the  indi- 
vidual railroad  under  consideration,  (B)  when  the 
several  sources  are  tied  in  together  so  as  to  insure 
reliability,  (C)  when  it  can  be  contracted  for  extend- 
ing over  long  periods,  (D)  when  its  cost  reduced  to 
terms  of  locomotive  tractive  effort  is  cheaper  than  that 
of  steam  generated  power. 

Excursions  —During  the  forenoon  technical  sessions 
the  ladies  were  entertained  by  a  ladies  reception  com- 
mittee on  personally  conducted  trips  to  Chinatown, 
the  University  campus  at  Berkeley,  and  other  nearby 
points.  Ladies  were  also  included  in  all  three  of  the 
main  excursions.  On  Tuesday  afternoon  thirty  auto- 
mobiles, supplied  by  members  of  the  San  Francisco 
Section  and  pl.icarded  with  the  blue  shield  of  the  society, 
took  the  visitors  for  a  94-mile  drive.  At  the  start  of 
this  trip  some  of  San  Francisco's  tunnels,  boulevards 
and  buildings  were  inspected  and  then  the  caravan, 
aided  and  es'-orted  by  two  traffic  officers,  went  down  the 
peninsula,  along  the  Spring  Valley  Lakes,  to  Crystal 
Springs  Dam,  thence  to  Pulgas  Tunnel,  now  under  con- 
struction, and  finally  to  Stanford  University  wTiere 
refreshments  and  a  special  program  had  been  prepared. 
On  Thursday  afternoon  the  trip  was  across  Golden 
Gate  and  through  the  redwoods  to  the  top  of  Mount 
Tamalpais,  El.  2,600  ft. 

The  inspection  trip  over  the  Ketch  Hetchy  project, 
was  made  via  Pullman  train  leaving  San  Francisco 
after  the  meeting  Thursday  night  and  returning  Sunday 
morning.  This  afforded  an  opportunity  to  study  in 
detail  a  typical  Western  development  of  large  propor- 
tions. In  the  present  state  of  the  Hetch  Hetchy  project 
work  is  under  way  on  a  concrete  and  an  earthen  dam. 
an  18-mile  tunnel,  forebay,  penstock,  power  house  and 
a  variety  of  other  construction  work  incidental  to  a 
combined  water  and  power  development  served  by  its 
own  68-mile  railroad. 

Award  of  Prizes  for  Papers — At  the  meeting  of  the 
Board  of  Direction  just  prior  to  the  fall  meeting,  which 
was  reported  in  the  issue  of  Oct.  12,  the  committee 
on  prizes  recommended  awards  as  follows:  The  Nor- 
man medal  to  Charles  H.  Paul  for  paper  "Core  Studies 
in  the  Hydraulic  Fill  Dams  of  the  Miami  Conservancy 
District,"  J.  J.  R.  Croes'  medal  to  William  Cain  for 
paper  "The  Circular  Arch  Under  Normal  Loads." 
Thomas  F.  Dowland  prize  to  Gustav  Lindenthal  for 
paper  entiled  "The  Continuous  Truss  Bridge  Over  the 
Ohio  River  at  Sciotoville,  Ohio,  of  the  Chesapeake  & 
Ohio  Northern  Ry.,"  James  Laurie  prize  to  Arthur 
T.  Safford  and  Edwin  Pierce  Hamilton  for  the  paper 
entitled  "The  American  Mixed  Flow  Turbine  and  Its 
Setting."  No  award  was  made  of  the  Arthur  I\L  Well- 
ington prize,  or  the  Collingwood  prize  for  juniors. 
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Text  and  Reference  Book  on  Hydraulics 

Reviewed  by  John  H.  Gregory 

Consulting  Engineer  ;  Professor  of  Civil  and  Sanitary  Engineering. 
The  Jolins  Hopkins  University,  Baltimore,  Md. 

HYDRAULICS — By  Horace  W.  King,  Professor  of  Hydraulic  En- 
gineering, University  of  Michigan,  and  Chester  O.  Wisler,  Asso- 
ciate Professor  of  Hydraulic  Engineering,  University  of  Michi- 
gan. New  York  :  John  Wiley  &  Sons.  Inc.  London  :  Chapman 
&  Hall,  Ltd.  Cloth;  6  x  9  ;  pp.  237;  illustrated.  $2.75  (133s. 
net). 

In  their  preface  the  authors  state  that  this  "book  is 
designed  as  a  text  for  beginning  courses  in  hydraulics 
and  as  a  reference  book  for  engineers  who  may  be 
interested  in  the  fundamental  principles  of  the  sub- 
ject"; and  they  also  go  on  to  say  that  "tables  of  coeffi- 
cients are  given  which  are  sufficiently  complete  for 
class-room  work,  but  the  engineer  in  practice  will  need 
to  supplement  them  with  the  results  of  his  own  experi- 
ence and  with  data  obtained  from  other  published 
sources.  The  book  must  therefore  be  considered  pri- 
marily from  the  standpoint  of  the  instructor,  and  only 
to  a  limited  extent  from  that  of  the  practising  engineer. 

The  text  is  divided  into  eleven  chapters.  Following 
a  brief  introductory  chapter  are  two  on  the  principles 
of  hydrostatic  pressure  and  on  pressure  on  surfaces; 
and  after  these  come  two  chapters  on  immersed  and 
floating  bodies  and  on  the  relative  equilibrium  of 
liquids.  The  next  chapter  is  devoted  to  the  principles 
of  hydrokinetics.  The  four  following  chapters,  perhaps 
the  most  important  in  the  book,  treat  of  the  flow  of 
water  through  orifices  and  tubes,  over  weirs,  through 
pipes,  and  in  open  channels.  The  last  chapter  takes  up 
briefly  the  subject  of  hydrodynamics. 

Taken  as  a  whole  the  text  is  well  written,  and  it  is 
evident  that  the  authors  have  a  good  understanding  of 
the  subject.  In  places,  however,  the  text  could  to 
advantage  be  simplified,  so  that  the  student  would  more 
readily  grasp  the  subject,  which,  to  many  is  "dry." 

As  a  beginner's  textbook,  and  in  the  hands  of  a  com- 
petent instructor,  preferably  one  who  has  had  enough 
practical  experience  to  know  the  limitations  of  the 
subject,  the  volume  should  prove  satisfactory  for  class- 
room work.  At  the  end  of  each  chapter,  except  the 
first,  numerous  problems  are  given — in  all  a  total  of  168 
— a  feature  much  to  be  commended. 

As  a  reference  book,  the  practising  engineer  will  find 
only  a  limited  treatment  of  the  subject,  as  was  to  be 
expected  from  the  statements  made  in  the  preface  by 
the  authors.  On  the  other  hand,  the  engineer  will  find 
certain  phases  of  the  subject  given  a  somewhat  different 
treatment  from  that  ordinarily  found  in  other  text- 
books on  hydraulics,  and  well  worth  reading. 

The  tables  are  not  numbered,  which  i.'!  to  be  re- 
gretted; and  the  formulas  are  not  numbered  consecu- 
tively through  the  book  from  beginning  to  end,  new 
numbering  beginning  with  each  chapter,  which  is  also 
to  be  regretted.  In  the  practical  solution  of  everyday 
hydraulic  problems,  diagrams  are  very  commonly  used. 
No  such  diagrams  are  given  in  the  book;  an  omission, 
which,  in  the  writer's  opinion,  should  be  corrected  in 
subsequent  editions.     The  student  should  have  brought 


to  his  attention  in  a  course  in  hydraulics  the  use  of 
diagrams  as  a  supplement  to  numerical  computations. 

In  places,  the  authors  use  a  nomenclature  somewhat 
different  from  that  used  in  other  books  on  hydraulics. 
This  comment  is  not  to  be  construed  as  a  criticism,  but 
rather  to  call  attention  to  the  fact  that  a  standard 
nomenclature  in  hydraulics  is  greatly  to  be  desired. 

The  illustrations  are  well  executed  and  in  general  the 
book  is  well  made.  An  index  is  included,  but  there  is 
no  separate  index  of  tables. 


Turbines  and  Water-Power  Installations 

Reviewed  by  Lewis  F.  Moody 

Consulting  Engineer,   I.   P.   Morris   Department,  William  Cramp  & 
Sons  Ship  &  Engine  Building  Co.,   Philadelphia 

BERECHNUNG  UND  ENTWERFEN  VON  TURBINEN — UND 
W.A.SSERKRAFT— ANLAGEN,  Mit  einer  .A.nleitung  Zur  An- 
mendung  des  Turbinenrechenschiebers — Von  Ing.  HoU.  In  drit- 
ter  autlage  neu  bearbeitet  und  erweitert  von  Dipl.-Ing.  E.  Glunk. 
MUnchen  und  Berlin :  R.  Oldenberg.  Paper ;  7  x  10  in.  ;  pi). 
181  ;  41  illustrations.     225  marks  in  paper;  270  bound. 

There  have  recently  been  signs  that  the  publication 
of  technical  works  in  Germany  which  had  been  inter- 
rupted for  a  long  period  by  the  war  is  now  being 
actively  renewed.  Several  new  editions  of  publications 
issued  before  the  war  have  appeared.  In  any  field  in 
which  rapid  progress  is  being  made,  it  is  questionable 
whether  it  is  worth  while  to  attempt  to  bring  up  to 
date  technical  works  which  have  been  published  a  con- 
siderable number  of  years  before,  and  the  result  of 
such  efforts  is  frequently  disappointing.  The  work 
here  considered  is  a  case  in  point. 

The  original  book  by  Holl  was  published  in  1908  and, 
as  stated  in  the  preface,  it  was  prepared  as  an  expla- 
nation of  a  special  slide  rule  which  Holl  had  devised  as 
an  aid  in  hydraulic  turbine  computations.  From  exami- 
nation of  the  plans  of  the  slide  rule  as  illustrated  in 
the  book,  the  slide  rule  itself  seems  to  have  gone  out 
of  date  in  a  number  of  particulars. 

The  period  from  1908  to  the  present  has  witnessed 
a  revolution  in  the  development  of  hydraulic  turbines 
and  the  development  of  the  modern  turbine  has  taken 
place  almost  entirely  within  this  period.  This  de- 
velopment is  still  continuing  at  what  seems  to  be  an 
accelerated  rate.  It  is  therefore  not  surprising  that 
the  bulk  of  the  material  of  the  book  has  gone  out  of 
date  since   its  original  publication. 

This  period  also  witnessed  the  death  of  the  author 
and  the  second  edition  (1913)  bore  a  note  by  Professor 
Reichel,  explaining  that  owing  to  the  author's  death 
no  attempt  had  been  made  to  revise  the  book.  Pro- 
fessor Reichel  expressed  his  opinion  in  the  note  that 
the  book  represented  such  an  intimate  knowledge  on  the 
part  of  the  author  in  the  field  of  water-power  engineer- 
ing and  that  the  material  was  so  wisely  5elected  for  the 
small  space  it  occupied  that  even  aside  from  the  use  of 
the  slide  rule  the  book  was  of  value. 

In  the  present  edition  a  strong  effort  has  been  made 
to  bring  it  up  to  date,  but  although  a  considerable 
amount  of  new  material  has  been  added  by  E.  Glunk, 
and  although  considerable  revision  is  evident,  neverther 
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less  it  is  not  believed  that  the  book  in  its  present  form 
will  prove  to  be  of  much  value,  particularly  to  American 
engineers. 

The  modern  turbine  is  largely  an  American  turbine 
and  the  pre-eminence  which  used  to  be  claimed  for 
German  engineering  in  this  tield  certainly  does  not  exist 
today.  A  hook  which  practically  ignores  the  great 
modern  developments  which  have  been  carried  out  in 
the  United  States  and  Canada,  as  this  one  does,  must 
naturally  be  virtually  handicapped.  A  note  has  been 
added  on  the  Station  No.  3  Extension  of  the  Niagara 
Falls  Power  Co.,  but  it  is  very  inadequate.  Much  of 
the  material  presented  in  the  plates  and  text  will  be 
locognized  at  a  glance  as  being  out  of  date.  For  ex- 
ample, the  highest  efficiency  shown  for  impulse  turbines 
is  83  per  cent  and  the  highest  efficiency  for  Francis 
turbines  is  84  per  cent. 

A  considerable  amount  of  space  on  the  Holl  slide  rule 
is  taken  up  with  turbines  having  from  two  to  eight 
runners  on  a  shaft,  representing  types  of  installations 
of  but  little  interest  today.  No  design  is  shown  of  a 
strictly  modern  turbine  and  no  reference  is  made  to 
such  important  features  of  moderr  power  development, 
lor  example,  as  the  differential  surge  tank,  the  .Johnson 
valve,  or  the  new  forms  of  draft  tubes. 

It  is  almost  too  much  to  expect  that  a  book  should 
present  the  latest  results  from  high  specific  speed  run- 
ners and  in  many  other  features  of  the  turbine  of  today, 
since  new  results  are  continually  being  obtained  and 
new  features  introduced  with  surprising  frequency. 
The  engineer  who  has  undertaken  the  revision  of  the 
book  is,  therefore,  not  entirely  to  blam.?  for  the  in- 
adequacy of  the  work  for  present  use. 

The  latter  part  of  the  volume  contains  some  material 
of  value  in  its  descriptions  of  a  numb(>r  of  European 
power  developments.  There  are  also  a  useful  collection 
of  formulas  and  construction  data  in  -in  appendix. 


Marvels  of  Science  and  Nature 

THE  OI'Tl.l.N'E  OK  SCIF^.N'CE;  .V  Plniii  Story  Simply  Tokl— 
RilitcO  bv  .1.  Arthur  Thompson.  Ropius  E^rofo.^sor  of  N'atur.il 
Historv  in  tho  fnivcr.sitv  of  .VlH-nieon.  With  10  Colored  Plate.x 
iind  snn  IlUistr.aions  in  Hlack  Mnil  Whit.-  (in  th(  entire  four 
volum.s).  Vol.  11  anil  111.  New  York  and  London:  G.  P.  Put- 
n,im'.«  Son.s.  Cloth  :  7x11  in.  ;  pp.  29n-.-.6t  ami  S«r.-S64.  S4..,n  a 
volume. 

The  middle  two  volumes  of  this  work  follow  the  same 
general  lines  as  were  indicated  in  the  brief  commenda- 
tory notice  of  the  first  volume  that  appeared  in  these 
columns  on  July  20,  p.  115.  It  is  now  possible  to  get 
a  better  general  idea  than  before  of  the  work  as  a 
whole,  although  there  is  still  another  volume  to  come. 

Microscopy,  The  Body-Machine,  Darwinism  Today, 
-Vatural  Science — including  Birds,  Mammals,  and  the 
Insect  World — ^and  the  Science  of  the  Miiid  are  dealt 
with  in  the  second  volume.  The  third  volume  opens 
with  a  short  section  on  Psychic  Science,  jy  Sir  Oliver 
Lodge.  After  the  break  in  Natural  Science  caused  by 
the  injection  of  the  two  sections  just  mentioned.  Botany 
is  presented.  Then  come  Inter-Relations  of  Living 
Creatures,  Biology  (by  Julius  S.  Huxley)  and  Char- 
acteristics of  Living  Creatures.  Chemistry  has  two 
.sections — on  its  romance  and  its  uses — :  Meteorology, 
one.  Applied  Science,  three — Marvels  of  Electricity, 
Wireless  Telegraphy  and  Telephony,  and  Flying. 

Certainly  "the  intelligent  student-citizen,  otherwise 
called  the  'man  in  the  street,' "  for  whom  the  publishers' 


jacket  says  the  work  is  intended,  would  profit  by  a 
more  logical  arrangement  than  has  been  followed — as 
might  also  be  expected  in  an  "Outline  of  Science."  If 
the  illogical  sequence  is  due  to  the  exigencies  of  gather- 
ing material  from  various  sources  and  publishing  it 
while  fresher  than  would  be  possible  under  a  logical 
grouping,  let  it  be  hoped  that  subsequent  editions  will 
be  improved  in  arrangement. 

Except  for  the  names  of  Sir  Oliver  Lodge  and  Juli;in 
S.  Huxley,  the  reader  is  left  in  the  dark  as  to  the 
authorship  of  the  various  sections  thus  far  published. 
He  may  assume  either  that  all  the  other  sections  were 
written  by  the  editor  or  else  that  they  were  so  largely 
reworked  by  him  as  to  make  them  virtually  his  own. 

Thus  far  engineering  has  been  let  alone,  except  as 
it  comes  in,  although  not  by  name,  in  the  three  sections 
on  Applied  Science  that  close  the  third  volume.  Under 
Marvels  of  Electricity  there  are  some  statements  about 
hydro-electric  power,  electric  heating  and  the  electrifi- 
cation of  railways  that  may  mislead  the  uninformed. 
It  is  not  even  hinted  that  the  choice  between  coal  and 
falling  water  as  a  source  of  power  is  largely  a  matter 
of  comparative  capital  and  operating  costs.  A  state- 
ment that  electric  current  may  be  much  more  efficiently 
converted  into  electric  heating  than  electric  lighting, 
followed  by  remarks  about  the  vaiious  uses  to  which 
electrically  derived  heat  is  put,  may  lead  some  to  wonder 
why  so  few  buildings  are  heated  by  electricity. 

The  over  emphatic  and  the  spectacular  which  every 
writer  and  editoi-  of  essays  and  books  on  popular  science 
should  guard  against  are  illustrated  on  p.  794,  where 
we  read  that  electric  energy  "will  drive  tho  transconti- 
nental express  up  the  dizzy  heights  of  the  Rocky  IMoun- 
tains."  Again,  one  of  the  illustrations  bears  this  --ub- 
title:  "A  .scene  on  the  Chicago,  Milwaukee  and  St.  Paul 
Railway,  the  largest  electrical  railway  system  in  the 
world,  ri'ii»in()  practically  across  America."  The  Brit- 
ish author  of  the  four  words  we  have  italicized  would 
be  convinced  that  "practically"  is  hardly  the  word  to 
u.se  before  he  had  walked  the  1,000  miles  from  Chicago 
to  New  York  City.  A  few  pages  on,  the  reader  is  told 
that  the  "longest  stretches  of  main  line  yet  electrified" 
are  one  440  and  another  211  miles  in  length,  but  he  is 
not  told  that  the  C.  M.  &  St.  P.  "system,"  mentioned 
under  the  illustration,  comprises  10,000  miles  of  track. 
Such  details  as  the  foregoing  ai'e  unimportant  com- 
pared with  the  general  soundness  and  excellence  of  the 
three  volumes  already  published.  Those  who  have  had 
the  pleasure  and  profit  of  seeing  these  volumes  will 
await  the  final  volume  with  interest. 


Handy  Six-Place  Tables 

S1X-1"1..VCH  TAPLES:  .V  .Selection  of  Tables  of  .^ifiuared.  Cube.". 
Stu'.nre  Roots,  l.'ube  Root.s,  Fifth  Konis  anil  Powers,  (.'iriiirn- 
iVrences  and  .\reas  of  Cirele.s.  l.otjariilmis  of  .Nunil"  rs.  I-ocii- 
rithms  of  the  Trisonometrie  Kunclions,  and  \\u  Natural  TriK- 
onometrie  Functions.  New  York  and  London.  ,Mc(  iraw-IIill 
Pnnk  Co.     FliNilili' :  4x7  in.:  pp.   I2i.     $1.2'.. 

The  justification  for  this  book  lies  in  the  prefatory 
.statement  that  it  is  "a  pocket-siznd  book  of  tables  such 
as  are  in  regular  and  continuous  use  by  engineering 
students  and  instructors,  and.  to  a  certain  extent,  gradu- 
ate engineers  in  their  professional  work."  Six-place 
tables  have  a  definite  place  not  filled  by  ihose  of  four  or 
live  places  and  the  saving  in  bulk  over  the  occasionally 
more  useful  seven-place  has  n  definite  advantage. 
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Colloids  in  Theory  and  Practice 

Reviewed  by  Malcolm  Pirnie 

Of  Hazen  &  Whipple,  Civil  Engineers,  New  York  City 

THE  CHEMISTRY  OF  COLLOIDS  AND  SOME  TECHNICAL  AP- 
PLICATIONS—Secc.mi  Edition.  By  W.  W.  Taylor.  M.D..  D.Sc. 
Lecturer  in  Cliemical  I'liysiology  at  tlie  University  of  Edinburgh. 
London :  Edward  Arnold  &  Co.  New  York :  Longmans,  Green 
&  Co.     Cloth  ;   5  X  7  in.  :  pp.  322  ;  illustrated.     $3.50. 

APPLIED  COLLOID  CHEMISTRY:  General  Theory— By  Wilder 
D.  Bancroft.  Professor  of  Physical  Chemistry  at  Cornell  Uni- 
ver.^ity.  New  York  and  London  :  McGraw-Hili  Book  Co  Cloth- 
6  .\  S  in.  ;  pp.  345  ;  illustrated.     $3. 

Contrary  to  a  general  impression  that  colloids  is  a 
subject  too  highly  theoretical  to  be  readily  grasped  by 
the  average  engineering  student,  Professor  Taylor's 
small  volume  presents  the  facts,  theories  and  examples 
so  clearly  and  concisely  that  it  will  hold  the  interest  of 
readers  not  advanced  in  the  knowledge  of  chemistry. 

The  book  is  a  convenient  text  and  an  excellent  refer- 
ence book  for  workers  in  all  branches  of  science.  It 
defines  colloids  and  crystalloids,  not  as  different  kinds 
of  matter,  but  as  different  states  of  matter,  and  then 
describes  the  phenomena  observed  to  take  place  when 
matter  in  the  colloid  state  is  treated  in  various  ways. 
The  deduction  which  has  been  made  that  colloids  are  an 
intermediate  step  between  solids  and  true  solutions  is 
sufficient  reason  why  they  deserve  the  careful  study  of 
all  scientists.  They  are  particles  either  solid,  liquid 
or  gaseous,  dispersed  in  liquids,  gases  or  solids.  At 
least  one  dimension  of  a  colloid  is  very  small  so  that 
the  surface  area  for  a  given  mass  is  correspondingly 
great.  In  these  circumstances,  forces  of  which  we  know 
little  play  major  parts,  overcoming  the  force  of  gravity 
and  interfering  with  or  aiding  chemical  reactions. 

The  volume  outlines  the  general  properties  of  colloids; 
gives  selected  experimental  evidence  for  the  theories 
set  forth ;  describes  the  methods  of  preparation  of  vari- 
ous elements  and  matter  in  the  colloid  state;  deals 
briefly  with  the  phenomena  incident  to  large  surfaces 
and  adsorption — which  might  be  called  the  prime  mover 
of  colloids,  as  it  is  the  force  of  attraction  or  repulsion 
between  colloids  and  molecules  that  is  consistently 
greater  than  gravity.  Finally,  the  application  of  this 
branch  of  chemistry  to  the  dyeing  and  tanning  indus- 
tries and  to  biology  is  pointed  out  as  selected  examples 
of  the  practical  importance  of  the  subject. 

Students  of  concrete,  water  purification,  sewage  treat- 
ment, bacteriology  and  many  other  subjects  will  find 
in  this  book  experimental  facts  analogous  to  phenomena 
encountered  in  their  experiences  and  theories  furnishing 
plausible  explanations  which  will  be  helpful  in  guiding 
future  investigations. 

In  the  present  edition,  considerable  new  material  has 
been  added.  This  comprises  either  more  convincing 
illustrations  of  already  established  theories  or  new 
experimental  results  which  have  led  to  changes  in 
previously  accepted  theories.  Professor  Taylor's  vol- 
ume is  valuable  not  only  as  a  textbook,  but  also  as  a 
stimulus  to  investigation  by  those  who  must  deal  with 
matter  in  the  colloid  state. 


Professor  Bancroft's  book  is  an  interesting  introduc- 
tion to  the  chemistry  of  colloids  and  will  be  found  valu- 
able for  reference.  Every  chapter  contains  information 
of  interest  to  engineers  that  can  be  readily  understood 
without  advanced  chemical  training.  A  progressive 
thinker  in  almost  any  line  of  endeavor  will  discover 
facts  and  theories  which  will  suggest  new  lines  of  in- 
vestigation or  furnish  reasonable  explanations  of  ex- 


periences that  cannot  be  accounted  for  in  the  usual  way. 

More  than  one-third  of  the  volume  is  devoted  to  the 
discussion  of  adsorption,  which  is  the  force  of  attrac- 
tion or  repulsion  between  liquids,  gases  and  solids  in 
their  normal  or  colloid  states.  Adsorption  of  gas  or 
vapor  by  solids — with  resulting  chemical  reactions,  in 
certain  cases,  of  vapor  by  liquid  and  of  liquid  and 
solid  by  solid  and  liquid  and  adsorption  from  solution 
by  solid  and  liquid — are  clearly  explained  with  reference 
to  their  practical  applications  in  established  industries 
or  by  accounts  of  reliable  experiments.  The  remainder 
of  the  book  describes  surface  tension  and  Brownian 
movements;  coalescence  and  its  reverse  peptization; 
preparation  and  properties  of  colloidal  solutions;  gela- 
tinous precipitates  and  jellies;  emulsions,  foams,  fog 
and  smoke,  gases  and  solids  in  solids  and  thickness  of 
surface  films. 

It  is  pointed  out  in  the  preface  that  this  book  on 
general  theory  should  be  followed  by  at  least  ten  vol- 
umes adequately  to  set  forth  the  colloid  chemistry  of 
the  following  subjects:  Silicate  industries;  paints  and 
varnishes;  plastics;  fibers  and  dyeing;  photochemistry 
and  photography;  petroleum  industries;  ore  flotation 
and  allied  subjects;  foods  and  beverages;  soils  and 
crops;  biology  and  medicine.  But  the  present  volume 
supplies  the  rudimentary  principles  essential  to  an 
understanding  of  cement,  bricks,  pottery,  porcelain, 
glass,  enamels;  oils,  greases,  soaps,  candles;  glue,  starch, 
and  adhesives;  paints,  varnishes,  lacquei's,  rubber,  cel- 
luloid and  other  plastics;  leather,  paper,  textiles;  fila- 
ments, casts,  pencils  arid  crayons;  ink;  roads,  foundry 
cores,  coke,  asphalt;  graphite,  patines;  zinc,  phosphor- 
ous, sodium,  and  aluminum;  contact  sulphuric  acid; 
hardened  oils,  etc. ;  beer,  ale  and  wines ;  cream,  butter, 
cheese  and  caseine  products;  cooking,  washing,  dyeing, 
printing;  ore  flotation,  water  purification,  sewage  dis- 
posal ;  smoke  prevention ;  photography ;  wireless  tele- 
graphy; illuminants;  comets;  pharmacy;  physiology. 
This  list  is  found  in  the  introduction  and  is  an  incom- 
plete statement  of  subjects  commonly  met  in  every-day 
life  in  which  colloids  play  an  important  part. 


Bridging  a  Gap 

STRUCTURAL  PROBLEMS.  PART  I— By  C.  R.  Young.  B.A.Sc, 
C.E..  M.E.I.C.,  Associate  Professor  of  Structural  Engineering. 
LTniversity  of  Toronto.  Second  Edition.  Toronto:  Engineering 
Society  of  the  University  of  Toronto.  Paper  ;  cloth  back  ;  6  x  3 
in. ;  pp.  96  ;  line  cuts. 

For  the  young  engineer  there  is  apt  to  be  a  distinct 
gap  between  a  piece  of  theory  or  an  algebraic  formula 
and  its  practical  application  in  designing.  Prof.  Young 
shows  a  very  serviceable  bridge  across  this  gap,  so  far 
as  structural  design  is  concerned.  His  manner  of  treat- 
ment makes  the  crossing  of  the  bridge  really  a  lesson 
in  engineering,  where  formulas  and  theories  are  mere 
auxiliary  aids  in  taking  quantitative  account  of  the 
physical  facts  of  the  case.  By  emphasizing  in  each  of 
his  design  examples  the  assumption  made  antecedent 
to  the  calculation.  Prof.  Young  compels  his  student- 
reader  to  think  about  the  correspondence  between  the 
real  columns,  girders  or  frame  and  the  ideal  structures 
about  which  books  on  applied  mechanics  are  written. 
Both  steel  and  wood  are  dealt  with  in  the  little  book. 
There  is  room  for  much  more  instruction  in  both  fields, 
about  details  as  well  as  about  the  larger  structural 
elements.  Possibly  the  further  instruction  is  yet  to 
come,  as  the  present  pamphlet  is  headed  "Part  I." 
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Basic  Facts  on  Materials  of  Construction 

M  VTEni.xr.S  Of  CON.'^TRrCTlOX— Piepaiod  for  the  Extension 
Division  of  tlie  ITniviisity  of  Wistonsin  by  H,  E.  I'ulvpr.  B.S.. 
CE.  Associate  I'lofissor  of  Civil  .iiul  Stnii  tiiial  Knf;inecnnK. 
tlio  rniviisitv  of  Wisconsin.  New  Voii;  and  London:  MiUiaw- 
Hill  Iloolv  Co.     Cloth;  (i  x  (1  in.  ;  pp    :;1S  :  illustiited. 

This  is  an  accurate  and  adequate  text  prepared  for 
correspondence  school  study.  It  is  frankly  elementary, 
but  there  i.s  enough  given  to  provide  the  student  with 
the  base  facts  regarding  the  manufacture  and  properties 
of  the  materials  used  in  construction. 


References  on  Fire  Hazards  and  Resistance 

The  Municipal  Reference  Library  ot  Chicago  (Fred- 
erick Rex,  librarian)  has  issued  a  "List  of  References 
on  Fire  Haza'-ds  and  Fire  Resistance  of  Office  Build- 
ings, Sky  Scrapers  and  Fireproof  Structures."  It  is 
al.so  getting  out  occasional  lists  entitled  "What  Other 
City  Councils  Are  Doing,"  consisting  of  brief  notes  on 
resolutions,  ordinances,  reports,  etc.,  by  city  councils 
and  executives. 


Air — Refrigeration — Gas 

A  collection  of  illustrated  papers  and  notes  entitled 
"Air — Refrigeration — Gas"  has  been  published  sepa- 
rately in  English.  French  and  Spanish  by  the  Verein 
Deutscher  Ingenieure,  Berlin,  Germany.  The  main 
subjects  treated,  each  by  a  different  author,  are  piston 
compressors,  turbo  compressors  and  blowers,  fans,  loco- 
motives, air  drills  and  hammers  for  mining,  pneumatic 
tools,  refrigeration  and  air  liquefaction  and  separation. 


State  College  of  Washington  Bulletins 

Three  recent  Engineering  Bulletins  of  the  State  Col- 
lege of  Washington  (Pullman)  are:  "Well  and  Spring 
Protection,"  by  il.  K.  Snyder:  "Water  Supply  for  the 
Country  Home,"  by  Mr.  Snyder  and  H.  .1.  Dana;  "The 
Use  of  Ropes  and  Tackle,"  by  Mr.  Dana  and  W.  A. 
Pearl.     All  are  illustrated. 


Publications  Received 


[When  possible  the  name  of  each  publisher  of  books  or  pamph- 
lets listed  in  these  columns  is  given  in  i-aeh  entry.  If  the  book 
or  pamphlet  is  for  sale  and  the  price  is  known  by  the  editor  the 
price  is  stated.  Many  of  the  pamphlets  can  be  obtained  without 
cost,  or  by  inelosine  postase.  Pcr-sons  who  are  in  doubt  as  to 
the  means  to  be  jjursued  to  obtain  any  pulilication  listed  shottld 
applv  for  information  to  the  st.«ited  publisher,  or.  in  case  of  books 
iir  papers  privately  printed,  then  to  the  author  or  other  persons 
indicated.] 

New  Books  and  Revised  Editions 

ENGIXICS  AND  BOILER.S — By  Thomas  T.  Eyre.  De.tn.  College  of 
EnKineerinff.  State  L'niversity  of  New  Mexico;  Formerly  As- 
sistant Piofe.ssor  of  .Mechanical  EnKineerlns.  Purdue  l'niversity. 
CEnKineering-  Science  .Series.)  New  York:  The  Macmillan  Co. 
Cloth  :  6  X  9   in. ;  pp.  234  :  line  cuts.     $3. .TO. 

iJesigned  for  'an  elementary  course  in  heat  enuines" ;  based 
largel.N  on  lecture  antt  mimeographed  notes  used  by  the  author 
at  Purdue  University.      Itepresentative  jiroblems  are  given. 

CUILD  SOCIAI.I.S.M :  .\n  Historical  and  Critical  .Analysis — P.y 
>Jiles  Carpenter.  Ph.D..  Instructor  and  Tutor  in  Social  Ethics 
in  Harvard  t'niversitv.  New  York  and  London :  D.  -\ppIeton  & 
Co.     Cloth  ;  6  X  ii   in. ;  pp.   350.     $2.50. 

THE  HYnRAULlC  PRIXCIPI.ES  C.OVEP.NIXG  P.IVKR  AND 
HARBOR  CONSTRl'CTIO.N — I'.y  Curtis  McD.  Townsend.  Col- 
onel, United  States  Army  (Retired).  M.  .\m.  Soc.  C.  K..  Late 
President  .Mississippi  Riv.?r  Conunission.  [ Enpitieerine  Science 
Series.']  N'ew  York:  The  Macmillan  Co.  Cloth;  6x9  In.;  pp. 
1S9  :   '<  Ime  cuts.     52.60. 


OFFICIAL  SOUTH  .\FRICAN  JIUNICIPAL   YEAR  BOOK,   192;; 

— Joint  Editors:   W.    V.  M.  Henderson.  Formerly  Town  Clerk  of 

Durbar  :  Francis  G.   Pay,  Cape  Town.     London :   Edw.  6.  Allen 

&  Son.  Ltd.     Cloth;  6  x  10  in.;  pp.  413.     25s. 

Besides  giving  a  general  description  of  each  of  the  municipali- 
ties and  their  activities,  together  with  their  principal  otficiaLs. 
this  volume  contains  Utbles  of  comparative  statistics,  including 
light  and  power,  municipal  debts  and  other  linanccs.  water  supply, 
lire  protection  and  public  libraries. 

PHYSICAL  AND  CHEMIC.VL  EXAMINATION  OF  PAINTS. 
VARXISIIE.S  A.\D  COLORS — By  Henry  .\.  Gardner.  Director 
Scientific  Section.  Educational  Bureau.  I*;iint  Maiuifacturers 
-Vssnciation  of  the  United  States  ;  .National  Varnish  .M.anufac- 
lurers  Association.  Co-oi)erating.  Washington.  D.  C ;  P.  H. 
Butler,  Sales  Agent.  1S45  P.  St..  X.W.  Cloth;  6  x  9  in.: 
pp.  219-1-  various  circulars  of  tlu'  L'.  S.  Bureau  ot  Standards; 
halftones  and  line  cuts.     $9. 

R.MLWAY  ELECTRIC  TRACTIO.X — Bv  F.  W.  Carter.  M.A.,  M. 
Inst.  C.  E.,  M.I.E.i:..  Assoc.  A.I.E.IC.  Xew  Y'ork:  Longmans, 
Green  &  Co.  London:  Edward  .\rnold  &  Co.  Cloth;  Gx9  in.; 
pp.  412.      *S..-.n  net 

SHIELD  AND  COMPRESSED  AIR  TUNXELI.VG— By  B.  H.  M. 
Hewiti.  .M.  Am.  Soc.  C.E..  M.  Inst.  C.E„  Director.  Jacobs  & 
Davies.  Inc..  Xew  York.  Consiilling  Engine,. rs.  sonnHime  engi- 
neer on  the  construction  of  the  Central  London  Railway,  of 
extensions  to  the  City  and  .South  i^ondon  Railway,  of  the  Hud- 
son Kiver  Tunnels  for  tin  P.nnsylvania  R.R..  Xew  York,  and 
of  the  Laxaxalpam  .\iiueduct  Tunnel.s  for  the  Mexican  Light  & 
Power  Co.  in  the  State  of  Puebla.  Mexico;  and  S.  Johannesson, 
M.  .Am.  Soc.  C.E.,  sometime  engintn-r  on  ihe  eonstrueiion  of  th. 
Islington  extension  to  the  City  &  South  London  Railway,  oi 
the  Pennsylvania  Railroad  Tunnels.  Xew  York,  and  of  thi 
Manhattan  Elevated  Railroad  imiuovements  and  extensions  for 
the  Interborough  Rapid  Transit  Co.,  New  York.  Xew  York 
and  London:  McGraw-Hill  Book  Co.,  Inc.  Cloth:  6  x  9  in. ; 
pp.  465  ;  .$5. 

SIX  YE.VRS  IX  BOLIVIA:  The  .\dventures  of  a  Mining  Elngi- 
neer — Bv  A.  'V.  L.  Guise.  Xew  York:  E.  P.  Dutton  &  Co. 
Cloth;   6  X  9  in.  ;  pp.   :;I3:  half  tone  plate.     $7. 

THE  WELDING  ENCYCLOPEDIA:  A  Practical  Reference  Book 
on  .Vutogenous  'Welding — Compiled  .and  Edited  by  L.  B.  Macken- 
zie and  H.  S.  Card  of  the  Editorial  Staff  of  the  Wildina  A'noi- 
iiecr.  Chicago:  The  Welding  Engineer  Publishing  Co.  Flexible: 
0x9  in. ;  pp.  388  ;  550  illustrations.  $5. 
-Materially  enlarged  from  first  edition. 

Reports  and  Pamphlets  in  Various  Fields 

FOREST  PRODUCTS:  Census  of  the  United  States,  Manufac- 
turers. 1919 — Paper;  10  x  11  in.;  pp.  84.  Washington.  D.  C. : 
Bureau  of  the  Census. 

QUEBEC  STREAMS  COMMISSION:  Report  for  1920-21— Quebec. 
P.Q.     Paper;   6x9  in.;  pp.  112;  diagrams. 

RAMSHACKLE  COUNTY  GOVERNMENT:  The  Plague  Spot  in 
American  Politics.  By  Richard  S.  Childs.  New  York:  National 
Municipal  League.  261  Broadway.  Paper:  4  .X  S  in.;  pp.  27; 
1  diagram.    10c. ;  $5  per  100. 

A.  revision  of  Mr.  Child's  snappy  exhibit  of  what  ha.s  been  calleil 
the  weakest  spot  in  American  government  today. 

S.VMPLIXG  AND  ANALYSIS  OF  PIG  IRO.X :  Methods  of  Ih. 
Chemists  of  the  United  States  Steel  Corporation — [J.  M.  Camp. 
Chairman,  Chemists'  Committee.]  Paper ;  6  x  9  in, ;  pp.  40  ; 
line  cuts. 

STATISTICAL  jVBSTRACT  OP  THE  UNITED  ST.\TES.  1921  - 
Compiled  by  Edward  Whitney.  Cloth ;  6  x  9  in. ;  pp.  942. 
75c.  from  Superintendent   of  Documents.  Washington.  D.  C 

STATISTICS  OF  COMMON  CARRIERS:  Preliminary  Abstract 
of  1921  Reiinrt.  Washington.  D.  (".:  Interstate  Commerce  Com- 
ml.ssion.  I'apei  :  '.'  \  12  in.:  pp.  30.  je.  from  Superintendent 
of  Documents.  Washington.  D.  C. 

TE.STS  OF  JOIXTIXG  MATERIALS  FOR  VITRIFIED  CLAY 
PIPE— Bv  S.  E.  Dibble.  College  of  Industries,  Carnegie  Institute 
of  Technology.  Pittsburgh,  Pa.  -VIso  Report  of  Bureau  of  Sur 
vevs.  Phil.idelphia.  I'.i.  Issued  by  Eastern  Clay  Pioduits  .\ssii 
elation.  Philadelphia.  Pa.  Paper;  81  x  11  in.;  pp.  15.  The  firsi 
part  consists  of  brief  summaries  of  tests  of  "compound"  joint 
ing  material  (largely  bitimiinous)  and  of  cement  morlar  and 
neat  cement,  under  a  variety  of  conditions.  The  Philadelphia 
report  tleals  entirely  with  bituminous  jointing  material. 

W.S.TER    POWER    .VXD    STORAGE    POSSIBILITH-S    OF    THE 
HUDSO.V  RIVER:    Report  of  .\"ew  York  Water  Power  Commis- 
sion.   Preiiared    Under    Direction    of    l-lank    .M.    Williams,    StaU- 
Engineer  and   ,Surveyor,  ilember  and   Secretary  of  ('Commission. 
by  E.  H.  .Sargent.  Senior  .Assistant  Engineer,     Paper;  6  X  9  in.  : 
pj).    75  ;    Illustrated,    including    map    di:iBrams.    :ind    half    tones 
Continuation  of  investigations  previously  made  by  Conservation 
Conmiission.      Describes    various    possible    reservoirs :    also    powei 
developments  both  actual   and   possible      Contains  tables  and  dia- 
gram  of  gagings. 

W.\TF;R  SUPPLY  IXSTALLATIO.XS  FOR  F.MLMSTEADS  AXD 
COUXTRY  i;ST.\TE.S — By  William  P:iul  Gerhard,  C.E..  Dr. 
Bug..  Consulting  Engineer.  Published  by  the  .Author.  17  W 
42nd  St..  New  York  City.     Paper;  6x9  in.;  pp.  21.     40c. 

WISCONSIN"  ST.VTE  PI.UMBI.VG  CODE — (Fourth  Edition). 
Madison.  Wis.,  State  Board  of  Health.  Paper :  5  x  7  in. ; 
pp.  204. 

Besides  the  State  Plumbing  L:iw  ot  1913.  and  the  i5tate  Bo.nrd 
of  Health  Plumbing  Regulations,  the  pamphlet  contains  a 
variety  of  useful  information  on  water  supply  and  sewage  dis- 
posal   for    houses,    .  tc,     including    sketches    with    .xplanator)- 

.   matter. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi' 
ble.  Contributors  are,  therefore,  asked  to  make 
their  tetters  short. 


To  Prevent  Theater  Accidents 

Sir — With  the  Strand  theater  accident  Pittsburgh  has 
been  again  shocked  and  grieved  and  made  to  realize  the 
futility  of  impersonal  and  thinly  distributed  responsibility. 
A  very  bad  type  of  design,  and  one  that  invited  deterioration 
in  several  distinct  ways,  is  the  cause  of  this  disaster. 
Wooden  joists  projecting  2  in.  into  a  brick  wall;  5  in.  of 
plain  concrete  over  these  joists,  with  its  great  dead  weight 
and  its  impervious  character;  an  enclosed,  unventilated,  un- 
paved  and  unused  cellar,  which  furthermore  was  very  damp 
and  is  said  to  have  been  frequently  flooded;  these  are  the 
things  that  brought  on  an  almost  total  destruction  by  wet 
rot  in  the  short  period  of  eight  years. 

Of  course  we  will  have  the  usual  "rigid  investigation"  and 
the  usual  formal  placing  of  responsibility  which  will  not 
remain  placed.  The  usual  farce  will  be  enacted  while  the 
public  is  forgetting  about  it.  Some  clerk  will  doubtless  be 
sent  to  each  theater  to  ask  the  proprietor  if  his  building  is 
safe  and  maybe  to  see  if  it  has  doors  enough  to  let  enough 
people  in  to  fill  it  quickly. 

A  real  examination  of  this  building  and  of  the  Majestic 
theater,  which  collapsed  a  few  months  ago,  could  not  fail 
to  have  disclosed  to  a  structural  engineer  the  absolute 
danger  of  using  either. 

What  is  needed  is  an  ordinance  or  a  public  demand  that 
all  public  buildings  be  examined  by  a  responsible  structural 
engineer  and  that  a  notice  be  posted  signed  by  this  engi- 
neer— his  personal  signature — stating  that  the  building  is 
safe.  We  have  had  quite  enough  of  bureau  inspection  rub- 
ber-stamped by  one  of  the  drawers  (of  salary)  of  the 
bureau.  EDWARD  GODFREY. 

Pittsburgh,  Sept.  26. 


Meditations  on  Detour  Practice 
by  an  Autoist 

Sir — As  one  motors  day  after  day  through  various  states 
over  roads  good,  bad,  and  indifferent,  with  unheralded  and 
unchartered  detours,  he  is  apt  to  ponder  whether,  after  all, 
he  is  not  mistaken  in  assuming  that  the  function  of  a  high- 
way is  to  furnish  ease  of  transportation. 

If  the  routes  of  detours  were  plainly  mai'ked  it  would 
facilitate  the  journey.  Too  often  one  is  turned  loose  on  a 
detour  and  must  needs  negotiate  it  as  best  he  can.  Next, 
there  should  be  sufficient  maintenance  of  the  detour  to  keep 
it  in  passable  condition.  The  detours  are  often  over  unim- 
proved roads  and,  even  though  they  carry  the  normal  traffic 
with  fair  efficiency,  when 
the  heavier  traffic  is  turned 
over  them  they  soon  be- 
come very  bad.  There  is 
no  excuse  for  allowing 
these  roads  to  have  entirely  across  them  such  deep  ruts  that 
cars  drag  on  the  ridges. 

There  should  be  also  readily  accessible  data  on  detours 
so  that  before  starting  on  a  route  a  person  may  know  what 
is  ahead  of  him  and  not  proceed  on  a  main  road  only  to  be 
deflected,  without  previous  warning,  over  an  atrocious  side 
road.  One  method  of  accomplishing  this  result  would  be  to 
have  the  information  in  regard  to  detours  posted  at  the  be- 
ginning of  a  route  A,  giving  the  points  between  which  the 
detour  is,  with  information  in  regard  to  the  character  of  the 
detour.  In  many  cases  it  would  then  be  possible,  in  going 
from  A  to  D,  to  take  another  route  where  the  road  would 
be  good  and  the  distance  not  much  greater.  In  many  cases 
it  would  be  preferable  to  take  the  other  route  at  a  con- 


siderable increase  in  distance  when  taking  into  account 
time,  wear  and  tear  on  the  automobile,  and  the  amount  of 
gas  used. 

As  illustrated  by  the  sketch  one  could  go  from  A  through 
E  to  F,  instead  of  through  B  to  F  where  B-F  is  very  poor, 
at  an  increase  of  only  ten  miles  in  distance.  Further  the 
road  from  A  to  B  passes  over  a  mountainous  road  with 
high  grades,  whereas  from  A  to  E  the  route  is  through  a 
notch  with  very  gentle  descending  grades.  On  the  reverse 
route,  from  D  to  A,  full  information  should  be  given  at  F 
in  regard  to  the  routes  F-B-A  and  F-E-A.  In  general,  in- 
formation in  regard  to  detours  should  be  more  easily  acces- 
sible before  the  point  of  detour  is  reached. 

More  care  should  be  used  not  to  place  signs  in  regard  to 
construction  or  repairs  until  they  are  needed  and  to  remove 
them  when  the  work  is  finished.  In  one  state  a  road  was 
encountered  with  a  sign  on  the  left  "No  passing.  Bridge  up." 
On  the  right  was  the  warning  "Construction,  Unsafe  but 
Passable."  Having  experienced  several  instances  in  that  state 
where  the  road  construction  was  completed  but  the  "Unsafe 
but  Passable"  sign  was  left  in  place,  doubt  was  had  as  to 
the  advisable  procedure.  However  as  the  "Bridge  Up"  sign 
looked  fairly  new  it  was  decided  to  take  the  detour.  Often 
also  the  roads  might  be  left  open  while  under  construction. 
In  another  state  a  concrete  road  had  a  "No  Passing"  sign. 
Inquiry  at  a  nearby  house  elicited  the  information — "Cars 
all  go  through  and  none  come  back."  This  road  was  in  good 
condition.  The  only  evidences  of  construction  were  a  pile  of 
gravel  and  a  small  piece  of  machinery  on  the  shoulder  at  the 
end  of  the  road. 

In  another  state  where  work  was  in  progress  inquiry  was 
made  as  to  the  character  of  the  detour.  The  official  ques- 
tioned replied — "It  is  a  very  bad  detour  but  I  guess  you 
can  get  through."  While  looking  over  the  car  to  make  sure 
that  everything  was  in  good  condition  another  car  was  seen 
to  stop.  Shortly  the  informer  in  regard  to  the  detour  came 
up  and  said, — "See  that  car.  That  is  a  highway  official. 
He  is  going  over  the  main  road.  If  he  can,  you  can.  Fol- 
low him."  This  advice  was  heeded  and  the  trip  was  made  in 
comfort.  Charles  A.  Holder, 

Director,  Thayer  School  of  Civil  Engineering. 

Hanover,  N.  H.,  Aug.  19. 


Coal-Bin  Pressures 

Sir — In  connection  with  the  article  "Some  Data  on  the 
Design  of  Steel  Coal  Bins,"  by  R.  Fleming,  in  Enghieerhig 
News-Record  of  Aug.  31,  p.  346,  I  should  like  to  comment 
upon  the  theories  used  to  obtain  the  lateral  pressures. 

Table  I,  p.  348,  is  based  upon  a  wedge  theory  which 
assumes  that  the  plane  of  rupture  bisects  the  area  between 
the  wall,  the  plane  of  repose  and  the  surface  of  the  fill. 
This  result  was  given  by  Rebhann  (1870)  and  later  elabo- 
rated by  Weyrauch  (1878),  who  is  also  responsible  for  the 
"pressure  triangle,"  (DFE  in  Fig.  3).  Since  the  theory 
is  based  upon  an  undisturbed  granular  mass  beyond  the 
plane  of  repose,  and  a  balanced  mass  at  rest  between  the 
planes  of  repose  and  rupture,  it  does  not  apply  to  the  case 
of  bins.  Had  the  author  drawn  the  plane  of  rupture  from 
both  sides  of  the  bin,  he  would  have  noticed  that  a  cer- 
tain portion  of  the  material  tends  to  exert  pressure  on 
both  sides  of  the  bin  at  the  same  time,  so  that  neither  side 
is  acted  upon  by  the  eff^ect  of  a  complete  wedge.  A  better, 
but  still  not  perfect,  theory  for  the  case  of  a  bin  was 
developed  by  Woltmann  (1799),  who  takes  into  account  the 
simultaneous  pressure  on  both  sides  of  the  bin  and  also 
the  frictional  resistances  on  both  walls. 

The  diagram  in  Fig.  3  shows  the  resultant  inclined  at  an 
angle  of  30  deg.  to  the  horizontal.  It  is  doubtful  whether 
the  angle  of  friction  of  coal  on  steel  ever  reaches  30  deg.; 
the  author  mentions  that  Dull  had  taken  16  deg.  for  anthra- 
cite and  18  deg.  for  bituminous. 

The  use  of  an  equivalent-fluid  method  is  theoretically 
unsound  and  has  been  experimentally  proven  incorrect. 
Granular  materials,  especially  of  the  size  of  coal,  do  not 
obey  the  laws  of  liquids.  For  example,  how  can  we  con- 
sider the  condition  of  coal  piled  up  at  the  top  surface  if  we 
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assume  the  coal  to  act  as  a  liquid  and  even  give  it  an 
equivalent  liquid  density? 

The  theories  of  Rebhann  and  Weyrauch  are  most  easily 
accessible  in  Prelini's  "Graphical  Determination  of  Earth 
Slopes,  etc."  (1908).  Woltmann's  theory  may  be  found 
in  his  "Hydraulischen  Architektur"  or  in  Hagen's  article  on 
"Untersuchungen  ueber  den  Druck  des  Sandes"  in  Annalen 
der  Physik  iind  Chemie  (1833),  Vol.  116,  pp.  17  and  217. 

From  Table  I  the  writer  notes  that,  evidently,  the  width 
of  the  bin  has  no  effect  upon  the  lateral  pressure  if  the 
surface  of  the  fill  is  horizontal.  However,  even  for  a  height 
of  2  ft.,  in  the  case  of  sloped  fills,  an  increase  in  width  for 
all  widths  results  in  an  increase  in  pressure.  The  value 
for  a  15  ft.  width,  51,  which  is  greater  than  for  the  20  ft. 
width,  54,  is  probably  an  error.  There  is  no  theoretical 
or  experimental  foundation  for  any  variation  after  the 
width  is  sufficient  to  give  a  full  plane  of  rupture  from  each 
side.  However,  if  we  assume  that  the  material  acts  like  a 
liquid,  the  width  should  have  absolutely  no  effect  upon  the 
pressure;  the  pressure  should  be  the  same  whether  the  walls 
are  an  inch  or  a  mile  apart.  Jacob  Feld. 

Brooklyn,  N.  Y. 
Sept.  16. 


Rapid  Sand  Filter  Plant  in  the  Far  East 

Sir — In  the  article  on  "Waterworks  and  Filtration  Plant 
for  Dairen,  Manchuria,"  appearing  on  p.  244  of  your  issue 
of  Aug.  10,  this  recently  installed  plant  is  described  as  the 
"first  rapid  sand  filter  plant  in  the  Far  East." 

Six  years  ago  a  rapid  filtration  plant  of  8,000,000  g.p.d. 
was  installed  for  Kobe  City,  the  contract  being  placed 
through  Mitsui  &  Co.,  with  the  Paterson  Engineering  Co., 
Ltd.,  of  London,  who  supplied  the  whole  equipment  for 
metering  and  coagulant  supply  gear,  sedimentation  tanks, 
twelve  24  x  12  ft.  Paterson  gravity  filter  units,  constructed 
in  reinforced  concrete,  with  pure  water  storage  tank  below, 
and  electrically  driven  auxiliary  machinery,  etc. 

The  plant  has  been  in  operation  for  the  past  six  years 
with  consistently  satisfactory  results,  and  what  is  prac- 
tically a  duplicate  plant  is  now  being  installed  at  Fushun, 
Manchuria.  O.  C.  Kerrison. 

London,  Eng.,  Sept.  22. 


Return  Water  From  Wyoming  Streams 

Sir — In  Engineering  News-Record,  July  20,  1922,  p.  105, 
R.  I.  Meeker  calls  attention  to  the  very  important  part  that 
return  water  plays  in  irrigation,  especially  in  the  older 
settled  regions  of  the  West.  This  phenomenon  is  empha- 
sized by  results  obtained  on  streams  in  Wyoming. 

During  the  summer  of  1920  the  U.  S.  Geological  Survey 
in  co-operation  with  the  state  engineer,  conducted  a  series 
of  measurements  on  streams  in  the  Big  Horn  Basin  and 
the  northeastern  section  of  Wyoming  to  determine  the 
amount  of  return  water.  The  work  was  described  in  detail 
in  the  fifteenth  biennial  report  of  the  state  engineer,  but 
no  comparisons  were  made  between  diversions  and  return 
water. 

The  streams  selected  were  those  on  which  irrigation  had 
been  practiced  since  the  early  eighties  and  where  the 
majority  of  ditches  were  completed  prior  to  1900.  So  ex- 
tensively are  these  streams  utilized  that  in  dry  years  an 
acute  shortage  of  water  occurs.  The  streams  have  a  fall 
ranging  from  30  to  65  ft.  per  mile  with  an  average  of 
about  45  ft.  In  Big  Horn  Basin  the  land  irrigated  is 
chiefly  bottom  land,  which  forms  a  comparatively  narrow 
strip  along  the  streams.  Land  irrigated  from  Greybull 
River,  however,  comprises  many  thousand  acres  of  so-called 
bench  land  lying  above  the  river  bottoms.  In  the  north- 
eastern section  irrigation  has  reached  a  higher  stage  of 
development  than  in  the  Big  Horn  Basin  and  a  large  part 
of  the  area  irrigated  is  bench  land. 

The  accompanying  table  shows  the  percentage  of  return 
water  to  total  diversion  in  the  different  streams  investigated 
together  with  the  total  discharge  of  the  streams.  So  im- 
portant is  the  return  water  that  in  about  half  the  series 
given   in   the  table,   the  total   diversions   are   greater   than 


SUMMARY  OF  RETURN  WATER  IN  WYOMI 

♦J  *i*    1 

ii        §  s+g 

C-        I  «l" 

"Do  £  •so* 

o  s        -.  a^E 

■3  o  Co 

•B  n  _  «8t3  >, 

Stream  ,j"  Q  Q*  ' 

Bitj  Horn  Basin 

Owl  Creek 38.0  Sept.  6-7.  1920  14.5 

No  Wood  Creek 33.5  July  27-28.  1920  281 

Tensleep  Creek 6   0  Julv  26.   1920  223 

Painlrock  Creek 13.  5  .lul'v  23  24,  1920  278 

Paintrock  Creek 13.5  Aug   24-25.  1920  68.8 

Mediiine  LodKe  Creek     6   I  Julv  21-22.  1920  42  5 
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ShellCreek 16  8  June  30,  Julv  I.  1919      83 

ShellCreek 16  8  Julv  29,  I9r9  58 

ShellCreek 20  4  Julv  22-24.  1920  145 

Greybull  River 66  0  Aug   30,  Sept.  2,  1920  174 

Wood  River 10  0  July  30.  1920  171 

Wood  River 13.2  Aug.  30,  1920  70 

Xorlhds'em  Section 

Little  Goose  Creek.  ..    16  8  Aug.  18,  1920  -41.2 
Little  Goose  Creek. . .    16  8  Sept.  1 1.  1920  34.9 

ClearCreek 42  4  Aug.  12.  15,  1920  122 

Clear  Creek 42  4  Sept.  20.  21.  1920  70 

Rock  Creek 13   I  Aug.  13,  1920  72 

RockCreek 13   1   Sept.  18.  1920  112 

French  Creek 8  9  Aug.  11.  12.  1920  49  6 

French  Creek 7  3  Sept.  17.  18.  1920  13  3 

Piney  Creek 22  0  Aug.  17,  1920  59 

Pinev  Creek 22  0  Sept    14,  1 5.  1920  41   6 

North  Piney  Creek..  .      3  5  .-Vug.   16,  1920  106 
North  Piney  Creek..  .      4  0  Sept.  1 3,  1920  60 

South  Piney  Creek   .  .      2  5  .\ug.   16.1920  136 
South  Piney  Creek    .  .      2.5  Sept.  14.  1920  43 


the  discharge  of  the  stream  at  the  head  of  the  irrigated 
section  plus  the  flow  of  tributary  streams  below. 

Robert  Follansbee, 
Denver,  Colo.,  District  Engineer,  U.  S. 

Sept.  20.  Geological  Survey. 
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Possibilities  of  "Sacramento"  Aerator  Nozzles 

Sir — The  "Sacramento"  floating-type  of  aerator  nozzle 
described  in  Engineering  Nen's-Record,  Sept.  7,  p.  384, 
offers  the  interesting  possibility  of  arranging  influent 
piping  to  slow  sand  filters  so  that  the  raw  water  can  be 
aerated  in  the  space  between  the  water  line  of  the  filters 
and  the  under  side  of  the  covers,  thus  making  it  possible 
to  aerate  even  in  the  coldest  weather  and  to  combine  the 
control  of  aeration  and  filtration  under  one  roof  at  prob- 
ably a  minimum  of  expense  for  construction  and  operation. 

F.  B.  Marsh, 
Designing  Engineer, 

Providence,  R.  I.  Providence  Water  Supply  Board. 


Labor  Costs  and  Conditions  in  Mesopotamia 

Sir— The  readers  of  Engineering  Xews-Record  may  be 
interested  to  learn  of  the  great  difference  of  labor  costs 
that  exist  between  the  United  States  and  the  Middle  East. 

In  Mesopotamia  (or  'Iraq  as  it  is  now  to  be  called) 
"common  labor"  costs  14  annas  a  day  of  8  hours.  At  the 
present  rates  of  exchange  the  rupee  (16  annas)  is  equiv- 
alent to  29c.,  so  that  the  laborer  or  coolie  commands  a 
salary  of  25Jc.  per  day.  The  New  York  laborer  appears 
to  receive  11  to  14  times  as  much,  though  he  does  about 
five  times  as  much  work. 

An  Arab  bricklayer  receives  75  to  87c.  a  day,  and  can 
lay  about  300  bricks  in  a  simple  wall,  in  8  hours. 

Women  and  children  do  useful  small  jobs,  and  well  earn 
18  and  10  cents  a  day  respectively. 

In  Baghdad,  350  miles  north  of  Basrah,  the  rates  are 
nearly  50  per  cent  higher.  The  following  types  of  coolies  are 
obtainable:  Persians  (of  a  very  low  caste,  having  ex- 
tremely small  intelligences)  who  are  useful  for  carrying 
loads,  Arabs  who  are  physically  much  finer  and  more  active, 
but  who  take  some  driving,  Kurds  and  also  Armenians,  the 
latter  being  Christians  and  almost  European  in  appearance. 

H.   C.   LOTT, 
Deputy  Director  of  R.  E.  Services. 

Basrah,  'Iraq,  Aug.  22. 
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President  Names  Federal 
Coal  Commission 

Authorities  on  Technical,  Social   and 

Economic   Problems  of  Industry 

Compose  Fact-Finding  Body 

Washington  Correspondence 
The  President  on  Oct.  10  announced 
his  selections  for  the  federal  commis- 
sion which  will  make  an  exhaustive 
study  of  the  problems  of  the  coal  indus- 
try. The  commission  will  consist  of  John 
Hays  Hammond,  mining  engineer; 
Thomas  R.  Marshall,  vice-president  dur- 
ing the  Wilson  administration;  Samuel 
Alschuler,  judge  of  the  circuit  court; 
Clark  Howell,  editor  of  the  Atlanta 
Constitution;  George  Otis  Smith,  di- 
rector of  the  U.  S.  Geological  Survey; 
Edward  T.  Devine,  writer  on  social  and 
economic  questions;  and  Charles  P. 
Neill,  formerly  member  of  the  board  of 
adjustment  for  labor  disputes  under 
the  Erdman  Act. 

The  commission  will  meet  for  organ- 
ization purposes  on  Oct.  18.  While  Mr. 
Marshall  and  Dr.  Smith  each  has  been 
mentioned  for  the  chairmanship,  it  is 
believed  that  this  will  go  to  Mr.  Ham- 
mond. 

Practically  all  comment  on  the  per- 
sonnel of  the  commission  is  favorable. 
It  very  generally  is  regarded  as  a  good 
blend  of  conservative  and  libei-al  opin- 
ion. Perhaps  never  before  has  any  in- 
vestigation of  coal  by  a  federal  agency 
started  with  so  little  prejudice.  It  has 
the  great  advantage  of  having  a  per- 
sonnel which  is  not  in  any  way  inter- 
ested in  making  political  capital  out  of 
its  fact-finding  activities  and  in  this 
way  differs  greatly  from  the  efforts  of 
several  congressional  investigating  com- 
mittees. 

Individual  Qualifications 

As  to  special  qualifications  of  the 
commission  members  the  following  may 
be  said:  Mr.  Hammond  has  been  linked 
prominently  and  intimately  with  the 
mining  industry  for  so  long  that  it  is 
regarded  as  very  fitting  he  should 
participate  in  what  is  expected  to  be 
one  of  the  most  important  steps  taken 
in  connection  with  coal  in  recent 
years.  Dr.  Smith  for  many  years  has 
made  coal  the  study  to  which  he  has 
devoted  most  of  his  personal  attention. 
It  is  believed  that  Mr.  Neill  has  the 
confidence  of  both  operators  and  mine- 
workers.  It  is  conceded  that  he  knows 
mora  than  anyone  else,  outside  of  the 
coal  business,  as  to  the  conduct  of  col- 
lective bargaining  in  that  industry. 
Mr.  Marshall  is  nationally  known  as  a 
friendly  type  of  philosopher  with  a  real 
sense  of  humor  and  possessed  of  a  gen- 
eral desire  to  ascertain  honestly  the 
other  man's  point  of  view.  Judge  Al- 
schuler has  given  many  indications  of 
judicial  balance  and  a  sense  of  fair 
play.  He  is  best  known  to  the  coal  in- 
dustry for  his  part  in  refusing  to  sus- 
tain Judge  Anderson's  check-off  injunc- 
tion.    Mr.  Howell  is  a  southern  editor: 


Renew  Alabama  Power  Lease 
at  Muscle  Shoals 

Announcement  has  been  made  by 
Secretary  Weeks  of  the  War  Depart- 
ment that  the  lease  under  which  the 
Alabama  Power  Co.  operates  the  gov- 
ernment steam-electric  plant  at  Muscle 
Shoals,  Ala.,  has  been  renewed  for  an- 
other year.  This  has  been  done  because 
of  the  exigencies  of  the  demand  for 
manufacturing  in  the  South  and  the 
improbability  of  early  settlement  of  the 
future  of  the  Muscle  Shoals  plant. 


New  York  Merchant's  Association 

to  Study  Transit  Plans 

Pursuant  to  a  report  of  its  committee 
on  city  traffic,  the  Merchant's  Associa- 
tion of  New  York  has  made  an  appro- 
priation for  the  study  of  the  two  tran- 
sit extension  plans  recently  proposed  by 
the  Transit  Commission  and  by  Mayor 
Hylan.  The  investigation  will  be  di- 
rected by  Col.  Frederic  A.  Molitor, 
chairman  of  the  committee  on  city 
traffic.  An  expenditure  of  $2,500  has 
been  authorized  for  engineering  and 
other  assistance  that  may  be  required. 


New  Development  by  Alabama 
Power  Company 

The  Alabama  Power  Co.  has  applied 
to  the  Federal  Power  Commission  for  a 
preliminary  permit  covering  a  project 
for  the  development  of  60,000  hp.  of 
primary  power  on  the  Tallapoosa  River 
in  Elmore,  Randolph,  Chambers  and 
Tallapoosa  Counties  of  Alabama.  'The 
construction  of  four  dams  is  proposed. 
Ten  miles  above  Tallahassee,  Ala.,  it 
is  planned  to  erect  a  dam  110  ft.  high 
at  Cherokee  Bluffs.  Another  dam  would 
be  located  five  miles  from  Alexander 
City,  just  below  the  mouth  of  Rigby 
Creek.  This  dam  will  be  85  ft.  high. 
The  third  dam  would  be  erected  at  a 
point  on  the  river  ten  miles  north  of 
Dadeville.  Its  height  will  be  60  ft., 
according  to  the  estimate  submitted  to 
the  commission.  The  upper  dam  is  to 
be  just  above  the  mouth  of  Ci'ooked 
Creek,  a  few  miles  below  the  junction 
of  the  Tallapoosa  and  the  Little  Talla- 
poosa Rivers.  That  structure  will  have 
a  height  of  150  ft.  It  is  understood  that 
the  company  plans  the  full  development 
of  this  project  within  a  period  of  ten 
years. 

conservative  and  accustomed  to  pass 
dispassionately  on  questions  of  great 
moment.  Mr.  Devine  has  that  char- 
acteristic of  good  will  and  friendliness 
which  seems  to  run  through  each  of  the 
members  of  the  commission. 

It  is  expected  fully  that  the  commis- 
sion will  appoint  a  fairly  large  staff  of 
specialists  who  know  how  to  collect  coal 
information  and  put  it  together  and 
that  it  will  hold  as  few  formal  hear- 
ing's as  possible,  gleaning  its  informa- 
tion rather  through  intimate  contact 
with  those  who  are  acquainted  with  the 
industry. 


To  Hold  Highway  Education 
and  Transport  Meeting 

Conference  To  Take  Place  at  Washing- 
ton Under  Direction  of  Highway 
Education  Board 

An  attendance  of  approximately  400 
is  expected  at  the  second  annual  Con- 
ference on  Education  for  Highway 
Engineering  and  Highway  Transport, 
which  will  be  held  in  Washington  Oct. 
26,  27  and  28  under  the  auspices  of  the 
Highway  Education  Board. 

The  object  of  the  conference,  as  set 
forth  in  the  official  announcement,  is, 
"to  review  the  field  of  highway  engi- 
neering and  highway  transport  educa- 
tion in  the  light  of  the  expanding  State 
and  federal  highway  program  and  the 
rapidly  increasing  social  and  commer- 
cial use  of  the  highways;  to  discuss 
general  and  special  courses  in  under- 
graduate and  graduate  curricula;  and 
to  exchange  views  on  educational  trends 
arising  from  these  developments  in 
the  national   transportation  system." 

List  of  Speakers 

Among  the  speakers  v.ill  be  T.  H. 
MacDonald,  chief  of  the  Bureau  ;of 
Public  Roads;  A.  J.  Brosseau,  president, 
Mack  Brothers  Motor  Car  Co.;  T.  H. 
Agg,  professor  of  highway  engineering, 
Iowa  State  College;  Arthur  H.  Blanch- 
ard,  professor  of  highway  engineering 
and  highway  transport.  University  of 
Michigan;  C.  J.  Tilden,  professor  of 
engineering  mechanics,  Yale  University; 
Lewis  W.  Mclntyre,  assistant  professor 
of  civil  engineering,  University  of  Pitts- 
burgh; George  H.  Graham,  vice- 
president.  Chandler  Motor  Co.;  Roy  D. 
Chapin,  president,  Hudson  Motor  Car 
Co.;  Dr.  W.  K.  Hatt,  director,  advisory 
board  on  highway  research,  National 
Research  Council;  Alvan  Macauley, 
president,  Packard  Motor  Car  Co.;  Dr. 
Charles  S.  Howe,  president,  Case  School 
of  Applied  Science;  Charles  J.  Bennett, 
State  Highway  Commissioner  of  Con- 
necticut; Dr.  F.  L.  Bishop,  dean,  school 
of  engineering,  University  of  Pitts- 
burgh, and  others  whose  definite  accep- 
tance  of  invitations   is   being   awaited. 

Ten  special  committees  will  submit 
reports,  which  will  be  discussed  at  the 
conference,  on  these  subjects:  required 
and  elective  undergraduate  subjects  in 
highway  engineering;  required  and 
elective  undergraduate  subjects  for 
highway  transport  business  and  engi- 
neering positions;  subject  matter  of 
basic  requii-ed  undergraduate  course  in 
highway  engineering;  subject  matter  of 
basic  undergraduate  course  in  highway 
transport;  subject  matter  of  under- 
graduate course  in  highway  engi- 
neering theory  and  design;  subject 
matter  of  undergraduate  course  in  high- 
way engineering  laboratory;  nature 
and  content  of  supporting  non-technical 
courses  in  economics  and  English; 
graduate  work  in  highway  engineering 
and  highway  transport;  conferences  or 
short  courses  on  highway  engineering 
and  highway  transport;  tJeaching  high- 
way traffic  regulation  and  safety. 
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Street  Sanitation  Men  Ex- 
change Experiences 

nternational   Association  Officials  Dis- 
cuss Problems  at  Chicago 
Meeting 

A  definite  trend  toward  garbage  in- 
cineration, toward  motorization  of 
street  cleaning  equipment,  toward  re- 
striction of  automobile  parking  after 
midnight  to  permit  streets  to  be  swept 
or  flushed,  and  toward  the  use  of 
eductors  for  cleaning  catch  basins,  was 
noted  at  the  third  annual  conference 
of  the  International  Association  of 
Street  Sanitation  Officials  which  met 
Oct.  9  and  10  in  Chicago.  The  meeting 
was  strictly  a  conference,  with  round 
table  discussions  which  drew  out  the 
experiencfe  and  opinions  of  the  city  of- 
ficials. No  addresses  or  papers  were 
presented.  The  second  day  was  given 
over  to  an  inspection  of  the  equipment 
and  methods  of  street  cleaning  and  gar- 
bage disposal  in   Chicago. 

Garbage  Problems 

On  garbage  problems  the  following 
salient  points  were  brought  out:  St. 
Louis  is  building  and  about  to  test  the 
first  of  a  series  of  four  100-ton  high- 
temperature,  forced-draft  incinerators 
guaranteed  to  burn  the  garbage  for  $1 
per  ton  with  a  maximum  of  140  lb.  of 
coal;  motors  and  trailers  have  cut  costs 
of  collection  from  $5  to  $2;  Minne- 
apolis is  still  using  two  20-year  old  and 
one  10-year  old  incinerators  requiring 
70  to  140  lb.  of  coal  per  ton  of  garbage 
but  the  engineers  do  not  consider  the 
production  of  steam  a  commercial  prac- 
ticality, as  at  one  time  heralded;  and 
tractors  and  trailers  have  reduced  the 
odor  nuisance  due  to  collection. 

Chicago  finds  that  the  disposal  of 
dead  animals  costs  $57,500  annually 
now  instead  of  yielding  a  revenue  of 
$5,000  as  formerly.  The  number  of 
dead  animals  handled  has  decreased 
from  6,570  in  1917  to  3,735  in  1921. 
Boston's  reduction  plant  is  being 
studied  by  George  A.  Johnson,  consult- 
ing engineer.  Newark's  hog-feeding 
contract  was  in  financial  straits  until 
the  city  advanced  $25,000  which  was 
secured  by  retaining  title  to  2,000  hogs. 
Joplin,  Mo.,  compels  the  hotels  to  care 
for  the  town's  garbage  for  the  privilege 
of  hauling  their  own  rich  wastes  to 
their  own  piggery.  On  Erie's  hog  farm 
1,200  hogs  eat  60  to  70  tons  daily. 

As  to  the  effect  of  traffic  on  street 
sanitation  work  the  following  was  re- 
ported: Chicago  finds  that  night  park- 
ing seriously  interferes  with  flushing. 
Minneapolis  and  St.  Louis  have  ordi- 
nances prohibiting  parking  in  con- 
gested districts  after  midnight  unless 
the  automobile  is  accompanied  by  a 
chauffeur  to  move  it  for  the  cleaners. 

Automotive  Equipment  Use 

Automotive  equipment  is  ^-owing 
rapidly.  Detroit,  with  its  250  trucks 
and  350  passenger  cars  in  a  motor 
transport  department,  has  begun  stand- 
ardization of  equipment,  keeps  elaborate 
accounts  such  as  mileage  per  gallon  and 
costs  per  mile  on  each  vehicle  and  rents 
out  equipment  to  other  departments. 
It  operates  on  a  $100,000  revolving 
fund  and  makes  money,  though  its 
charge  for  cars  is  50c.  per  hour  less 
and  for  trucks  $2  per  hour  less  than  the 
nrevailing  rate.     It  is  building  one  of 


General  Connor  Goes  to  China 

Brig.-Gen.  William  D.  Connor, 
U.  S.  A.,  a  former  Corps  of  Engineers 
officer,  and  who  has  been  serving  as 
Assistant  Chief  of  Staff  of  the  War 
Department,  has  been  ordered  to  the 
command  of  the  American  troops  in 
Tientsin,  China.  The  relief  of  Col. 
William  F.  Martin,  in  command  there, 
is  believed  due  to  the  increasing  politi- 
cal importance  of  the  post  and  the 
necessity  of  having  a  man  in  command 
with  a  rank  higher  than  that  of 
colonel. 

General  Connor  is  a  graduate  of  the 
Military  Academy  with  the  class  of 
1897,  having  finished  at  the  head  of  his 
class.  After  graduation  he  served 
under  Major  W.  L.  Fiske  in  the  Depart- 
ment of  the  Columbia,  later  actively 
engaging  in  the  siege  and  capture  of 
Manila  during  the  Spanish-American 
War.  After  that  war  he  was  in  charge 
of  water-viorks  and  water  supply  of 
the  City  of  Manila,  and  later  served  as 
city  engineer.  Other  military  engi- 
neering assignments  include  design  and 
construction  of  seacoast  batteries  in 
Connecticut,  instructor  in  civil  engi- 
neering at  the  Military  Academy,  stu- 
dent officer  at  the  Army  Staff  College, 
in  charge  of  the  1st  and  2nd  districts 
of  the  Mississippi  River  Improvement, 
in  charge  of  the  U.  S.  Engineers'  Oflice 
at  Little  Rock,  and  in  command  of 
engineer  troops.  At  one  time  he  was 
managing  editor  of  Professional  Me- 
moirs, now  The  Military  Engineer. 

General  Connor  left  the  Corps  a 
number  of  years  ago  for  general  staff 
duty.  During  the  World  War  his  chief 
assignment  was  Chief  of  Staff  to  Major- 
General  Harbord. 

the  largest  garages  in  the  country,  7 
acres,  for  which  $750,000  is  available, 
plus  $230,000  for  the  site. 

Chicago,  like  most  cities,  is  flounder- 
ing over  the  question  of  control  of 
heavy  truck  traffic,  said  F.  H.  Cenfield. 
St.  Louis  has  recently  designated  major 
streets  for  all  traffic  and  minor  streets 
from  which  trucks  are  excluded.  It 
has  twenty-five  plain  clothes  inspectors 
to  enforce  the  traffic  ordinances. 

Catch  basin  cleaning  by  eductors  in 
Newark  costs  $3.14  against  $5.02  by 
hand.  The  machine  cost  includes  in- 
terest, a  20  per  cent  annual  deprecia- 
tion, repairs  and  maintenance.  In  St. 
Louis  eductor  cleaning  costs  $1.50  to 
$2  and  hand  cleaning,  $3  to  $5.  Mr. 
McGrath,  Chicago,  superintendent  of 
sewer  cleaning,  said  that  cleaning 
sewers  by  a  machine  of  the  eductor 
type  offered  a  field  for  the  inventor  and 
manufacturer.  He  exhibited  a  re- 
versible rim  catch-basin  top  in  three 
pieces  which  eliminates  tearing  up  the 
pavement  when  the  ring  needs  replace- 
ment. The  assembly  weighs  80  lb.  less 
than  the  one  formerly  in  use. 

Motor  driven  flushers  in  Chicago  will 
be  augmented  by  ten  each  year  for  the 
next  five  years,  said  W.  J.  Galligan, 
Bureau  of  Streets,  Chicago,  who  favors 
the  double-unit  type.  Minneapolis 
pins  its  faith  on  sweepers  and  does 
half  as  much  flushing  as  formerly. 
Joplin  has  discontinued  flushers. 

The  officers  elected  for  1922  are  as 
follows:  W.  J.  Galligan,  president; 
Abram  Swan,  O.  B.  Mahoney,  W.  J. 
Walsh  and  Theodore  Eichorn,  vice- 
presidents;  A.  M.  Anderson,  Chicago, 
secretary. 


Dr.  S,  W.  Stratton  Heads  M.I.T. 

Washington  Corrcsi}ondcncc 
Dr.   S.   W.    Stratton,   for   twenty-one 
years  director  of  the  Bureau  of  Stand- 
ards of  the  Department  of  Commerce, 
has   resigned  to  be- 
come    president     of 
the       Massachusetts 
Institute     of     Tech- 
nology. 

As  the  director  of 
the  Bureau  of  Stand- 
ards, Dr.  Stratton 
built  up  an  institu- 
tion. He  took  over 
the  directorship  of 
the  Bureau  when  it 
was  created  in  1901. 
The  Bureau  sprang  from  a  division  in 
the  Coast  and  Geodetic  Survey  con- 
cerned with  the  standardization  of 
weights  and  measures. 

The  Bureau  of  Standards  was  in- 
trusted during  the  first  year  of  its  ex- 
istence with  the  expenditure  of  an 
appropriation  of  $200,000.  From  that 
small  beginning  Dr.  Stratton  was  able 
to  build  up  a  great  scientific  laboratory 
which  has  been  intrusted  with  the  ex- 
penditure of  more  than  $2,000,000  on 
a  year's  work.  Under  Dr.  Stratton's 
direction,  the  Bureau  has  grown  until 
it  is  the  largest  physical  laboratory  in 
the  world,  and  employes  more  special- 
ists in  research  than  any  other  single 
agency  in  this  or  any  other  country. 
Those  who  have  worked  for  many 
years  with  Dr.  Stratton  declare  his 
strongest  point  is  his  ability  to  direct 
the  work  on  a  large  number  of  diver- 
sified technical  problems  in  a  way  so 
as  to  insure  maximum  results.  Despite 
the  widely  varying  character  of  the 
experimentation  conducted  by  the  Bu- 
reau of  Standards,  Dr.  Stratton's  asso- 
ciates declare  that  he  always  has  kept 
abreast  with  the  work  and  invariably 
could  be  relied  upon  for  a  practical 
suggestion  as  to  its  conduct.  He  is 
credited  with  being  particularly  apt 
in  recognizing  when  sight  was  being 
lost  of  the  objective  and  the  work  being 
allowed  to  proceed  along  a  tangent. 

Dr.  Stratton  was  born  in  Litchfield, 
111.,  July  18,  1861.  He  received  his 
B.  S.  degree  at  the  University  of 
Illinois  in  1884  and  his  D.  Sc.  from  the 
Western  University  of  Pennsylvania  in 
1903.  He  was  an  instructor  in  math- 
ematics, physics  and  electrical  engi- 
neering at  the  University  of  Illinois 
from  1885  to  1892,  and  an  instructor 
in  physics  at  the  Universitv  of  Chicago 
from  1892  to  1901.  In  that  year  he 
assumed  his  duties  as  Director  of  the 
Bureau  of  Standards. 

In  connection  with  Dr.  Stratton's 
resignation.  Secretary  of  Commerce 
Hoover  issued  a  statement  condemning 
the  "desperately  poor  pay"  allowed 
scientific  and  technical  men  by  the  gov- 
ernment. He  pointed  out  that  the 
Massachusetts  Institute  of  Technology, 
an  educational  institution,  has  no  diffi- 
culty in  paying  men  of  Dr.  Stratton's 
caliber  three  times  the  salary  which  the 
government  allows  them.  "The  inability 
of  scientific  men  in  the  government  to 
support  themselves  and  their  families 
properly  under  the  living  conditions  in 
Washington,"  said  Secretary  Hoover  in 
his  statement,  "and  to  make  provision 
for  old  age,  makes  it  impossible  for 
any  responsible  department  head  to 
secure  such  men  for  public  service  at 
government  salaries." 


October  19,  1922 


Dr.  Richards  Installed  as  Head  of 
Lehigh  University 

Dr.  Charles  Russ  Richards,  former 
dean  of  the  collegre  of  engineering  at 
the  University  of  Illinois,  was  inaugu- 
rated president  of 
the  Lehigh  Univer- 
sity, Bethlehem, 
Pa.,  Oct.  14.  The 
inauguration  was 
part  of  the  Found- 
er's Day  program 
and  a  tea  and  din- 
ner to  Dr.  and  Mrs. 
Richards  were 
parts  of  the  cere- 
monial. Dr.  Rich- 
ards is  a  graduate 
of  Purdue  Univer- 
sity where  he  re- 
ceived his  bachelor's  and  master's  de- 
grees in  mechanical  engineering.  He 
took  his  doctor's  degree  at  the  Univer- 
sity of  Nebraska  in  1920.  For  twenty 
years  Dr.  Richards  was  on  the  faculty 
of  the  Colorado  Agricultural  College  as 
professor  of  mechanics,  mechanical 
engineering,  associate  dean  of  the  Indus- 
trial College  in  charge  of  all  engineer- 
ing; and  then  as  dean  of  the  Engi- 
neering College.  In  1911  Dr.  Richards 
was  appointed  professor  of  mechanical 
engineering  at  the  University  of  Illinois. 
Two  years  later  he  became  acting  dean 
of  the  College  of  Engineering  of  that 
institution  and  acting  director  of  the 
Engineering  Experimental  Station,  and 
in  1917  was  made  dean  and  director. 
He  is  a  member  of  the  American  So- 
ciety of  Mechanical  Engineers,  the 
Western  Society  of  Engineers  and  the 
Society  for  the  Promotion  of  Engineer- 
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Irrigation  Division  of  Am.  See. 
C.  E.  Now  Being  Formed 

At  a  meeting  of  about  thirty  mem- 
bers of  the  Am.  Soc.  C.  E.  held  during 
the  recent  fall  meeting  of  the  Society 
in  San  Francisco  it  was  agreed  to  form 
an  irrigation  division  of  the  Society. 
This  will  be  done  in  accordance  with 
the  plan  for  divisions  adopted  at  the 
Portsmouth  meeting  last  spring. 

The  signatures  of  twenty  members 
which  are  necessary  for  the  formation 
of  a  new  division  were  assured  from 
those  present  at  the  San  Francisco  com- 
mittee meeting  and  completion  of  the 
plan  is  only  a  matter  of  carrying  out 
the  prescribed  form.  A  committee  ap- 
pointed to  formulate  the  organization 
consists  of  T.  H.  Means,  C.  E.  Grunsky 
and  B.  A.  Etcheverry,  all  of  San 
Francisco. 


The  Engineer  in 
Public  Life 

A.  M.  LOCKETT 

The  Civitian  Club  of  New  Orleans,  a 
national   organization   with   local  chap- 
ters similar  to  the  Rotary  and  Kiwanis 
clubs,  has  an  engi- 
neer for   its  presi- 
dent in  the  person 
of   A.    M.    Lockett, 
president  of  A.  M. 
Lockett    &    Co., 
Ltd.     In  this   post 
he  is  in  close  con- 
tact with  the  civic 
and     business     af- 
fairs   of    the    city. 
This  contact  is  fur- 
ther    strengthened 
by   membership    in 
the      New      Or- 
leans     Association 
of  Commerce,  of  which  organization  he 
has   served   as   a  director  and   also  as 
chairman    of    several    important    com- 
mittees. 

When  the  governor  of  Louisiana  was 
called  upon  recently  to  appoint  a  Board 
of  Commissioners  of  the  Port  of  New 
Orleans,  Mr.  Lockett  was  named  as  one 
of  the  six  members  and  elected  as  vice- 
president  of  the  board,  which  has  entire 
charge  of  the  business  management  of 
the  port.  The  members  of  the  board 
serve  without  compensation.  Mr. 
Lockett  is  known  locally  as  an  able 
and  public-spirited  man  who  is  engaged 
in  a  number  of  activities  in  addition  to 
his  engineering  work.  He  has  always 
displayed  interest  in  any  question  of 
civic  betterment  and  among  other 
duties  has  served  as  director  of  a 
municipally  controlled  trade  school  at 
New  Orleans.  He  is  a  member  of  the 
Louisiana  Engineering  Society,  the 
American  Society  of  Mechanical  Engi- 
neers, and  other  technical  organiza- 
tions. 


Landis  Award  Committee  Is 

Operating  Trade  School 

For  some  time  the  Citizens  Commit- 
tee to  Enforce  the  Landis  Award  in 
I  hicago  has  maintained  a  trade  school 
for  plumbers.  It  has  recently  employed 
C.  L.  Bailey,  a  trade  school"  organizer 
from  Cincinnati,  to  enlarge  the  school. 
I-ive  classes  are  to  be  started  at  once; 
sheet  metal  work,  carpentrv,  painting 
and  decorating  and  blueprint  readings. 
J  he  courses  are  not  confined  to  men 
already  at  work  on  Landis  Award  jobs 
but  are  intended  for  boys  recommended 
by  contractors.  At  first,  however,  the 
men  at  work  will  probably  make  up  the 
bulk  of  the  membership. 


Montana  Makes  Route  Survey  as 
Road-Building  Preliminary 

The  Montana  Highway  Department 
during  October  is  undertaking  a  route 
and  condition  survey  of  its  entire  7 
per  cent  or  trunk-highway  system  com- 
prising approximately  4,700  miles  of 
road.  This  survey  is  being  conducted 
under  the  immediate  supervision  of  the 
ditrict  engineers  of  which  there  are 
four.  The  survey  will  determine  with- 
reasonable  limits  the  location  of  all 
future  construction  with  federal  aid 
and  will  indicate  the  urgency  of  con- 
struction in  various  parts  of  the  state. 
From  the  information  obtained  a  three- 
year  construction  and  maintenance 
program  will  be  worked  out  by  the 
department  during  the  winter  months. 
It  is  expected  that  the  survey  will  be 
complete  by  Nov.  1  The  work  is  under 
the  general  supervision  of  John  N.  Edy, 
chief  engineer. 


Engineer  on  Coal  Commission 

John  Hays  Hammond,  the  engineer 
member  of  the  fact-finding  commission 
appointed  Oct.  10  by  President  Har- 
ding to  investigate 
the  coal  industry, 
is  a  mining  engi- 
neer of  interna- 
tional reputation, 
and  one  who  has 
not  confined  him- 
self strictly  to  pro- 
fessional duties 
but  has  actively  en- 
gaged in  many  en- 
terprises outside 
the  profession.  Mr. 
Hammond  was 
born  in  San  Fran- 
cisco in  1855.  He  is  a  graduate  of 
the  Sheffield  Scientific  School  of  Yale, 
and  was  a  student  at  the  Royal  School 
of  Mines  at  Freiburg,  Germany.  His 
honorary  degrees  include  an  A.M.  from 
Yale,  D.E.  from  Stevens  Institute  of 
Technology,  LL.D.  from  St.  John's  Col- 
lege and  E.M.  from  the  Colorado  School 
of  Mines. 

He  began  his  professional  career  with 
Senator  Hearst,  of  California,  and 
later  as  mining  expert  with  the 
Geological  Survey  made  exhaustive 
studies  of  the  California  gold  fields. 
He  has  done  consulting  work  for  many 
large  corporations  including  the  Union 
Iron  Works,  San  Francisco,  and  the 
Central  Pacific  and  the  Southern  Pa- 
cific Railroads.  He  became  associated 
with  Barnato  Bros.,  London,  in  South 
Africa  and  later  manager  of  the  large 
properties  of  Cecil  Rhodes,  and  con- 
sulting engineer  of  the  Consolidated 
Gold  Fields  of  South  Africa. 

As  consulting  engineer  for  the  Tono- 
pah  Mining  Co.  he  developed  one  of  the 
richest  mining  properties  in  this  coun- 
try. He  has  also  served  the  Guggen- 
heim interests  in  the  acquisition  and 
development  of  large  properties.  Since 
1907  he  has  been  in  private  consulting 
practice. 

He  has  served  the  government  on 
previous  occasions,  having  twice  visited 
Russia  on  governmental  business.  He 
declined  an  appointment  as  minister  to 
China  ofl'ered  by  President  Taft,  but 
accepted  his  appointment  as  special 
representative  of  this  country  at  the 
coronation  of  King  George. 

He  is  a  member  of  a  score  or  more  of 
private,  professional,  scientific  and 
technical  clubs  and  organizations  in 
various  parts  of  the  country. 


Ninth  A.A.E.  Convention  To  Be 
Held  in  Norfolk  Next  May 

Following  the  recent  quarterly  meet- 
ing of  the  board  of  directors  of  the 
American  Association  of  Engineers,  a 
decision  was  reached  to  hold  the  ninf 
annual  convention  of  the  association  in 
Norfolk,  Va.,  May  7-9,  1923. 


Wenatchee  Yard  of  G.  N.  Ready 

Construction  of  the  Great  Northern 
Ry.  yard  south  of  Wenatchee,  Wash., 
has  been  completed  and  the  yard  was 
turned  over  to  the  railway  by  A. 
Guthrie  &  Co.,  contractors,  on  Oct.  1. 


F.A.E.S.  Meets  in  Washington 
Next  .January 

As  provided  in  the  constitution  of  the 
Federated  American  Engineering  So- 
cities,  the  annual  meeting  has  to  be 
held  in  Washington  in  January.  Ac- 
cordingly, the  date  set  is  Jan.  11-12. 
1923.  ' 
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Engineers  Elected  Officers  of 
Drainage  Congress 

That  "drainage  reclamation  needs  no 
subsidy"  was  the  keynote  of  the  presi- 
dential address  by  Clark  E.  Jacoby, 
president  of  the  National  Drainage 
Congress,  at  the  annual  meeting  held  in 
Kansas  City,  Mo.,  in  September.  He 
stated  emphactically  that  the  associa- 
tion discourages  and  disapproves  of 
general  appropriation  of  government 
funds  for  the  reclamation  of  swamp 
lands  owned  by  private  individuals. 
But  the  government  should  pay  the 
share  of  the  public  welfare  derived 
from  reclamation,  such  as  the  benefits 
to  health  and  sanitation,  highway 
transportation,  flood  control  and  reg- 
ulation of  navigable  channels. 

The  importance  of  engineering  ad- 
vice on  drainage  projects  was  voiced 
by  R.  H.  McWilliams,  Memphis,  Tenn., 
who  pointed  out  that  ill-advised  projects 
react  against  the  development  of 
worthy  projects.  Unless  drainage 
commissioners  and  promoters  engage 
the  services  of  competent  engineers  and 
experienced  contractors,  financial  insti- 
tutions should  refuse  to  underwrite  the 
bonds.  As  a  representative  of  bond 
houses,  T.  W.  Kemper,  Kansas  City, 
spoke  of  the  importance  of  one  manage- 
ment supervising  the  several  phases  of 
financing,  maintenance,  colonization 
and  operation. 

An  exhibit  of  excavating  machinery, 
pumps  and  supplies  employed  in  drain- 
age work  was  made  by  about  thirty 
firms.  In  connection  with  machinery 
development  there  was  a  paper  by 
George  B.  Massey,  Chicago,  on  the  use 
of  oil  engines  for  operating  dredges. 
Resolutions  were  passed  endorsing  a 
federal  hydraulic  laboratory  under  the 
U.  S.  Bureau  of  Standards;  federal 
and  state  fish  and  game  preserves; 
extension  of  the  Flood  Control  Act  and 
the  jurisdiction  of  the  Mississippi 
River  Commission  above  Rock  Island, 
and  the  co-operative  federal  and  state 
topographic  surveys.  Again  an  engi- 
neer was  elected  as  president,  with 
other  engineers  among  the  officers,  the 
list  for  1922-23  being  as  follows: 
President,  Jacob  A.  Harman,  consulting 
engineer,  Peoria,  111.;  vice  presidents, 
Charles  H.  Young,  Muscatine,  Towa; 
Roy  N.  Towl,  Omaha,  Neb.;  H.  J. 
Sternberg,  St.  Louis,  Mo.;  Willis  J. 
Ayers,  Memphis,  Tenn.,  and  directors, 
Clark  E.  Jacoby,  Kansas  City,  and 
Frank  B.  Knight,  Chicago. 


Engineering  Societies 


Civil  Service  Examinations 

UNITED  STATES 

For  the  Vtiited  States  cii'il  service 
exaininations  listed  below,  apply  to  the 
United  States  Civil  Service  Cotmnissiov, 
Washington,  D.  C,  or  to  any  local  office 
of  the  Civil  Service  Commission. 

Mechanical  Engineer — Vacancy  in  the 
Coast  and  Geodetic  Survey  at  $3,000 
per  year.  Application  on  form  1312 
must  be  filed  with  the  Civil  Service 
Commission,  Washington  D.  C,  before 
the  close  of  business  on  Nov.  7,  1922. 

Laboratory  Assistant,  senior  grade — 
Vacancies  in  the  Bureau  of  Standards, 
Department  of  Commerce.  Salaries, 
$1,200  to  $1,380  per  year,  subject  to 
increase  by  bonus  granted  by  Congress 
of  $20  per  month.  Examinations  will 
be  held  on  Nov.  8  and  9,  1922. 


Calendar 

Annual  Meetings 

FEDERATED  AMERICAN  ENGI- 
NEERING SOCIETIES,  Wash- 
ington, D.  C.  ;  Annual  meeting 
Washington.    Jan.    11-12,    1923. 

AMERICAN  ROADBUILDERS  AS- 
SOCIATION. New  York  City ; 
Annual  Convention,  Chicago,  Jan. 
15-18. 

AMERICAN  SOCIETY  OF  CIVIL. 
ENGINEERS.  New  York  City  ; 
Annual  meeting,  New  York  City, 
Jan.  17  and  18. 

AMERICAN  CONCRETE  INSTI- 
TUTE. Detroit ;  Annual  Conven- 
tion,   Cincinnati,    Jan.    22-26. 

ASSOCIATED  GENERAL.  CONTR.AC- 
TORS  OF  AMERICA,  Washing- 
ton, D.  C. ;  Annual  meeting  Los 
Angeles,  Jan.  30-Feb.  3. 


The  California  Section  of  the  Amer- 
ican Water  Works  Association  will  hold 
its  annual  meeting  in  the  East  Bay 
Water  Company's  building,  Oakland, 
Calif.,  Oct.  26,  27  and  28. 

The  Iowa  Section  of  the  American 
Water  Works  Association  will  hold  its 
annual  meeting  in  Iowa  City  and  Cedar 
Rapids,  Iowa,  Nov.  1,  2,  and  3.  The 
first  day's  meeting  will  be  held  in  Iowa 
City.  The  two  following  days  will  be 
spent  at  Cedar  Rapids. 

The  Southwestern  Geological  Society 
elected  the  following  officers  at  the 
close  of  the  convention  in  Dallas,  Sept. 
16:  Leon  Pepperberg,  Dallas,  presi- 
dent; C.  M.  Bennett,  Shreveport,  La., 
first  vice-president;  J.  W.  Beede,  Bart- 
letsville,  Okla.,  second  vice-president; 
Dr.  H.  P.  Bybee,  Austin,  Texas,  secre- 
tary; R.  B.  Whitehead,  Dallas,  Tex., 
treasurer. 


Personal  Notes 


Capt.  Thomas  Harold  Mes- 
SER,  Corps  of  Engineers,  U.  S.  A.,  re- 
tired, has  resumed  private  practice  as 
consulting  engineer  with  offices  in  the 
Mills  Bldg.,  San  Francisco.  He  will 
specialize  in  architectural  and  land- 
scape development,  country  planning 
and  civic  betterment. 

H.  C.  B  E  R  R  Y  is  at  present  serving 
as  acting  director  of  the  department  of 
civil  engineering,  University  of  Penn- 
sylvania, succeeding  Prof.  Milo  S. 
Ketchum,  who,  as  already  noted  in 
these  columns,  has  resigned  to  accept 
an  appointment  as  dean  of  the  college 
of  engineering.   University   of   Illinois. 

Anton  Schneider  has  been 
appointed  city  manager  of  Lakeland, 
Fla.  He  will  report  for  duty  Nov.  15. 
He  is  at  present  manager  for  the  city 
of  Bartow,  Fla.  Mr.  Schneider  has 
had  extensive  engineering  work,  hav- 
ing served  as  resident  engineer  for  the 
Manhattan  Railway  Co.  in  New  York 
in  charge  of  the  construction  of  the 
Third  Ave.  and  Bronx  Park  extensions, 
and  for  two  years  as  division  engineer 
in  charge  of  construction  on  the  East 
River  tunnels.  New  York  City.  Pre- 
vious to  that  time  he  was  acting  chief 
engineer  with  the  Cerro  De  Pasco  Rail- 
way, Peru.    He  also  served  two  years 


with  the  Rapid  Transit  Subway  Con- 
struction Co.,  New  York  City,  as  drafts- 
man and  assistant  engineer.  He  is  a 
graduate  of  Lehigh  University. 

John  M.  R  i  b  b  l  e  of  Petersburg, 
Va.,  has  been  assigned  to  the  Ft.  Worth 
office  of  the  U.  S.  Bureau  of  Public 
Roads  as  junior  highway  engineer. 

John  H.  S  a  w  k  i  n  s,  until  re- 
cently a  designer  in  the  grounds  and 
buildings  department  of  the  General 
Electric  Co.,  Schenectady,  N.  Y.,  has 
associated  himself  with  the  Consoli- 
dated Engineering  Co.,  Baltimore,  Md. 

NoRRis  H.  Phillips  has  sev- 
ered his  connection  with  the  B.  R.  &  P. 
Ry.  Co.,  and  has  been  made  an  assis- 
tant engineer  in  the  New  York  High- 
way department. 

W.  A.  J  u  D  D  has  been  made  engineer 
in  charge  for  the  Layton  Construction 
Co.,  general  contractors  of  Gillespie, 
111.  He  was  formerly  assistant  engi- 
neer with  the  Central  States  Engineer- 
ing Co. 

William  M.  Shannon  has 
been  made  engineer  of  highways  of  the 
Morgan  County  Highway  Department, 
Ala.  He  was  formerly  with  the  Ma- 
jestic Coal  &  Coke  Co.  as  engineer  on 
new  construction. 

F.  J.  H  a  a  G  E  N,  until  recently  assist- 
ant division  engineer  of  the  Erie  R.R. 
at  Huntington,  Ind.;  has  been  elevated 
to  the  position  of  division  engineer  in 
charge  of  maintenance-of-way  work  in 
his  district.  He  is  stationed  at  Marion, 
Ohio. 

William  H.  Smith,  assistant 
engineer  of  the  West  Virginia  State 
Highway  Department,  has  been  ap- 
pointed material  engineer  in  Dist.  10 
for  the  U.  S.  Bureau  of  Public  Roads. 
He  is  stationed  in  Baltimore,  Md. 

Melvin  E.  Hartzler  has  re- 
signed from  the  Illinois  Division  of 
Highways  and  has  accepted  a  position 
as  superintendent  for  the  Merom 
Gravel  Co.,  Merom,  Ind. 

Max  L.  Cunningham,  state 
highway  engineer  of  Oklahoma  under 
Governor  Robert  Williams,  has  been  ap- 
pointed state  highway  engineer  again 
by  the  present  governor.  He  succeeds 
E.  S.  Alderman,  who  resigned  re- 
cently. It  is  understood  that  Mr.  Al- 
derman's resignation  was  due  to  fric- 
tion between  him  and  the  governor  over 
certain  federal-aid  road  work.  Mr. 
Cunningham  assumed  his  new  duties 
late  in  September. 

C.  R.  Winks,  former  city  engi- 
neer of  Trenton,  Mo.,  has  been  ap- 
pointed assistant  county  highway  engi- 
neer of  Warren   County,   Ind. 

R.  E.  Williams,  formerly  a 
chemist  in  the  Pittsburgh  Testing 
Laboratory,  has  become  an  assistant  to 
the  city  engineer  of  Gainesville,   Fla. 

C.  M.  OsBORN,  city  manager.  East 
Cleveland,  Ohio,  has  been  appointed  city 
manager  of  Kenosha,  Wis.  Mr.  Osborn 
is  president  of  the  City  Managers'  As- 
sociation. 

J.  B.  R  UTTER  has  been  appointed 
chief  engineer  of  the  Merrimac  Chemi- 
cal Co.,  Boston,  Mass.  Other  recent  ap- 
pointments include  the  following:  sales 
manager,  William  M.  Rand;  and 
designing  engineer,  M.  S.  MAXIM. 
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J.  MiNSHALL  HOLDEN,  former 
field  engineer  for  the  Turner  Construc- 
tion Co..  has  become  associated  with 
the  Holden  Construction  Co.,  general 
contractors  of  Chester,  Pa.  Mr. 
Holden's  new  position  is  that  of  general 
superintendent. 

William  C.  E  m  i  g  h  has  re- 
signed from  the  department  of  the  New 
York  state  engineer  to  become  sanitary 
engineer  with  the  Midvale  Steel  &  Ord- 
nance Co.  at  Coatesville.  Pa. 

Stanley  F.  Morse,  consulting 
agricultural  engineer  of  New  York  and 
New  Orleans,  has  been  retained  by  the 
United  Fruit  Co.  to  make  a  complete 
agriculturial  inspection  of  its  Cuban 
sugar  cane  estates  comprising  nearly 
90,000  acres. 

James  G.  Cooney,  formerly  as- 
sistant highway  engineer  of  the  Illi- 
nois Division  of  Highways,  and  who 
had  charge  of  fifteen  miles  of  construc- 
tion work  on  the  Meridian  Trail,  is 
now  promotion  engineer  for  the  Port- 
land Cement  Association,  with  head- 
quarters at  Centralia,  111. 


Obituary 


Edgar  B.  Tyler,  vice-president 
of  the  Mississippi  Valley  Structural 
Steel  Co.,  St.  Louis,  Mo.,  died  in  St. 
Louis,  Sept.  27,  aged  57  years. 

J.  R.  C.  Brow  n,  at  one  time  city 
engineer  of  fronton,  Ohio,  died  in  that 
city  recently,  aged  87  years.  He  was 
the  father  of  the  late  Prof.  C.  Newton 
Brown,  professor  of  civil  engineering 
at  the  University  of  Illinois. 

W.  E.  S  M  Y  T  H  E,  former  chairman 
of  the  Irrigation  Congress,  an  organ- 
ization which  succeeded,  under  Presi- 
dent Roosevelt,  in  reclaiming  large  por- 
tions of  arid  lands  in  the  West,  died 
Oct.  6  in  New  York  City,  aged  61  years. 
Though  not  an  engineer,  Mr.  Smythe 
had  devoted  a  great  part  of  his  life  to 
the  irrigation  movement  and  to  colo- 
nization. 

Cecil  A.  Preston,  valuation 
engineer  with  the  Pennsylvania  R.R., 
died  Oct.  9  at  his  home  in  Philadelphia, 
aged  70  years.  He  had  retired  from  40 
years  active  service  in  the  company's 
employ  but  two  days  previously.  Mr. 
Preston  was  graduated  from  the  Poly- 
technic College  of  Philadelphia  in  1872. 
During  the  following  five  years  he  fol- 
lowed railway  surveying  and  construc- 
tion in  the  states  of  New  Jersey,  New 
York  and  Pennsylvania.  From  1877 
to  1879  he  was  with  the  Maderia  and 
Mamore  expedition  that  proposed  to 
build  a  railroad  through  the  Negros 
River  valley  in  Brazil,  a  project  which 
was  abandoned  in  the  year  1889.  Fol- 
lowing this  Mr.  Preston  joined  the  en- 
gineering forces  of  the  Pennsylvania 
R.R.  With  the  exception  of  two  years 
that  took  him  to  Mexico  where  he  was 
employed  by  the  National  Railroads, 
he  had  been  with  the  Pennsylvania  ever 
since.  In  1913  he  was  made  valuation 
engineer,  which  position  he  had  held 
until  his  death. 


From  the  Manufacturer's 
l....... Point  of  View J 


Lumber  Standards  Central  Com- 
mittee Holds  First  Meeting 

The  first  meeting  of  the  newly  ap- 
pointed Central  Committee  on  Lumber 
Standards  was  held  Oct.  3,  in  Washing- 
ton, D.  C,  John  W.  Blodgett,  president 
of  the  National  Lumber  Manufacturers 
Association  and  chairman  of  the  com- 
mittee, presiding.  The  committee  re- 
viewed the  standardization  progress  to 
date,  including  the  proceedings  of  for- 
mer general  conferences. 

A  specific  program  for  future  work 
was  outlined  to  cover  (1)  grade  simpli- 
fication, (2)  size  standardization  and 
(3)  certification  of  quality  and  quan- 
tity for  the  protection  of  the  public. 

A  representative  committee  of  lum- 
ber producers  is  being  formed  from 
appointees  of  the  various  manufac- 
turers' associations  to  co-operate  with 
the  Secretary  of  Commerce  and  with 
the  Central  Committee  on  Lumber 
Standards.  Similar  committees  or 
representatives  are  also  being  ap- 
pointed from  the  lumber  retailers, 
wholesalers  and  consuming  interests. 

Discussion  Concluded  on  Fewer 
Grades  of  Asphalt 

With  the  following  comment  by  Ma- 
jor Besson,  Mr.  Adler  and  Col.  Comp- 
ton  discussion  is  concluded  on  the  sub- 
ject of  reducing  varieties  of  asphalt 
called  for  in  specifications  for  road  and 
paving  work,  as  proposed  in  the  Sept.  28 
issue  of  Engineering  News-Record. 
Judged  from  the  opinions  expressed  the 
proposal  has  been  favorably  received 
by  highway  engineers  whose  views, 
together  with  those  of  the  producers  of 
asphalt,  are  now  available  for  such  use 
as  society  committees  and  other  specifi- 
cation-making organizations  may  make 
of  them. 

F.  S.  Besson 

Major  Corps  of  Engineer.s,  U.  S.  A.. 

Assistant  to  the   Engineer  Commissioner, 

Washington,  D.  C. 

In  designing  asphalt  pavements  there 
must  be  realized  the  purpose  for  which 
certain  restrictions  are  placed  on  bitum- 
inous materials  and  the  pui'pose  served 
by  each  of  the  ingredients  entering 
into  the  complete  pavement  mixture. 
Primarily,  though  there  may  be  secon- 
dary classifications,  asphalt  specifica- 
tions cover  two  classes  of  requirements: 

First  Class 
Penetration  Bitumen  Percentage 

Ductility  Specific  Gravity. 

Required  for  purposes  of  identification, 
factory  control,  and  gauging  the  uniformity 
of  supply. 

Second  Class 
Flashpoint  Penetration  of  Residue 

Loss  on  Heating 

Required  for  estimating  the  heat  that 
may  be  used  in  mixing  and  the  effect  of 
aging  after  the  mixture  is  placed  in  the 
pavement. 

Bituminous  mixtures  are  composed 
of  three  elements:  Bituminous  cement; 
aggregate  (sand,  for  instance);  and 
filler  (usually  limestone  dust)._  These 
three  elements  may  be  combined  in 
such  proportions  that,  at  the  will  of 
the  engineer,  a  roadway  surface  may 
{Continued   mi   p.   676) 


The  following  article  presents  the 
manufacturer's  side  of  the  problem. 
In  next  week's  issue  will  begin  a  dis- 
■^ussion  of  winter  buying  from  the 
point  of  view  of  the  purchaser  of  pipe. 
The  following  water-works  engineers 
%nd  officials  xcill  express  their  opin- 
ions: 

F.  A.  Barbour,  Boston. 

G.  H.  Fenkell.  Detroit. 
F.  C.   Cutts,   St.   Louis. 
W.   S.   Cramer.  Louisville. 
J.  A.  Jensen,  Minneapolis. 
C.  E.   Davis,  Philadelphia. 

F.  C.  Jordan,  Indianapolis. 
W.  C.  Hawley,  Wilkinsburg. 

C.  R.  Henderson,  Davenport. 

D.  R.  Gwinn,  Terre  Haute. 
C.   M.  Saville,  Hartford. 

G.  W.  Batchelder.  Worcester. 


Cast-iron  Pipe  Makers  Decry 
Seasonal  Buying 

Benefits  Would  Follow  Distribution  of 

Purchases  Throughout  the 

Entire  Year 

SO  COMMON  is  the  practice  of  buy- 
ing cast-iron  pipe  a  few  weeks  pre- 
vious to  the  time  it  is  to  be  laid  that 
both  buyers  and  manufacturers  have 
had  to  pay  an  unnecessary  penalty  for 
the  delay  in  purchase.  Consideration 
of  the  effect  of  this  summer  buying  of 
pipe  on  the  final  cost  of  the  pipe  in  the 
ground  would  result  in  spreading  the 
purchase  of  this  material  over  the  en- 
tire year,  to  the  advantage  of  all  con- 
cerned. This  is  the  opinion  expressed 
to  Engineering  Neivs-Record  by  a 
spokesman  for  the  cast-iron  pipe  in- 
dustry, whose  views  on  the  general 
subject  are   summarized   below. 

It  is  easily  comprehended  hovif  the 
product  of  a  costly  plant  working  at  its 
maximum  capacity  for  about  six 
months  in  the  year  must  necessarily 
cost  more  than  if  a  constant  rate  of 
manufacture  could  be  maintained. 
Whether  the  plant  is  running  on  full 
or  part  time  it  is  impossible  to  avoid 
charges  for  interest  on  the  investment, 
depreciation  on  buildings  and  equip- 
ment, insurance,  and  taxes.  In  general, 
all  property  expense  continues  whether 
pipe  is  being  manufactured  or  not  and 
the  expense  must  necessarily  be  re- 
flected in  the  price  of  the  finished 
product. 

Effect  on  Labor 

Concerning  labor,  the  same  condition 
is  true  to  a  considerable  extent.  Office 
and  supervisory  help  cannot  be  ex- 
panded and  contracted  during  the  year 
to  correspond  with  output.  The  many 
skilled  laborers  in  shops  where  spe- 
cialized knowledge  is  necessary — in  the 
pipe  shops,  for  example — must  be  pro- 
vided for.  Even  the  common  labor 
turn-over  that  results  in  the  wide  varia- 
tion in  demand  for  pipe  is  a  source  of 
considerable  expense.  If  a  constant 
rate  of  output  could  be  maintained,  the 
office  supervisory  and  labor  force."; 
could  all  work  at  a  uniform  rate  an-l 
at  a  maximum  of  efficiency  and  result 
in  the  elimination  of  considerable  un- 
necessary expense. 

Another  consideration  of  no  small  im- 
portance is  the  effect  of  climate  on  the 
efficiency    of    the    individual    workman. 
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Most  of  the  pipe  foundries  are  in  the 
South,  where  the  heat  is  so  extreme 
that  workmen,  especially  in  the  foun- 
dries, are  affected.  Hence  the  de- 
sirability of  winter  work,  with  its  lower 
quota  of  "lost"  pipe. 

When  all  pipe  buyers  come  into  the 
market  for  pipe  at  the  same  time  and 
demand  immediate  delivery,  what  is  the 
result?  Instead  of  keen  competition  be- 
tween makers  of  pipe,  the  competition 
is  reversed  and  the  buyers  compete 
with  one  another  for  deliveries.  This 
condition  could  easily  affect  the  price 
of  pipe  in  a  way  that  would  not  be  to 
the  benefit  of  the  buyer. 

Pipe  Laying  in  Winter 

In  many  parts  of  the  country  pipe 
is  not  laid  during  cold  weather.  With 
modern  trenching  methods,  however,  a 
small  amount  of  frost  in  the  ground 
has  little  effect  on  the  cost  of  excava- 
tion, and  work  can  be  carried  on  just 
as  well  in  cold  as  in  hot  weather. 
Even  where  conditions  are  such  that 
pipe  cannot  be  laid,  delivery  of  pipe  on 
a  job  is  often  easier  with  the  ground 
frozen  than  it  would  be  later  in  the 
year. 

The  reduction  in  cost  of  hauling 
made  possible  by  winter  buying  is  of 
no  small  importance  in  many  cases 
and  in  low  swampy  land  amounts  to  a 
great  part  of  the  laying  cost.  As 
there  is  no  danger  of  deterioration  of 
cast-iron  pipe  due  to  exposure  while 
strung  along  the  proposed  pipe  line, 
there  is  no  reason  why  the  pipe  cannot 
be  delivered  many  weeks  or  even 
months  in  advance  of  laying. 

The  purchase  of  pipe  in  the  winter 
and  its  delivery  on  the  job  makes  it 
possible  to  make  a  definite  plan  for 
water  extensions  and  to  carry  out  this 
plan  on  a  definite  schedule  Concen- 
trated buying  must  naturally  result  in 
delayed  delivery  and,  as  a  consequence, 
the  disruption  of  extension  plans,  the 
laying  off  of  pipe-laying  gangs,  delay 
in  laying  pavements,  dissatisfaction  of 
property  owners  and  a  higher  cost  to 
all  concerned. 

The  cessation  of  pipe-laying  during 
the  war  has  made  the  concentrated  buy- 
iEg  even  more  severe  at  the  present 
'  time  than  in  normal  years.  The  de- 
layed improvements  must  go  in,  and  in 
many  cases,  can  be  put  off  no  longer 
This  condition  will  probably  exist  for 
several  years  and  it  is  to  the  interest 
of  the  pipe  buyer  as  well  as  the  pipe 
seller,  to  spread  the  purchase  of  pipe 
over  the  entire  year  rather  than  con- 
fine pipe  manufacture  and  pipe  laying 
to  a  few  months  in  the  year  as  is  the 
present  general  practice. 

Tars  and  Cenlrifugal  Pipe 

To  Be  Discussed 

At  the  luncheon  meeting  of  the  New 
England  Water  Works  Association  at 
the  Boston  City  Club  on  Nov.  14,  there 
will  be  shown  motion  pictures  of  the 
pipe  being  cast  by  the  centrifugal 
process  at  the  Birmingham  plant  of  the 
U.  S.  Cast  Iron  Pipe  &  Foundry  Co.  A 
paper  on  "Iron  Castings"  will  be  pre- 
sented by  Dr.  Richard  Moldenke,  con- 
sulting chemist  "Tars"  will  be  the 
subject  of  an  address  by  S.  R,  Church, 
of  the  Barrett  Co. 


Asphalt  Discussion  Concluded 

(Continued  from  p.  675) 

be  obtained  that  will  be  friable — ^and  it 
will  crack;  that  will  be  too  soft — and  it 
will  creep  into  waves;  or,  that  will  be 
neither  friable  nor  too  soft  and  will, 
therefore,  give  good  service.  This  can 
be  done  using  any  one  of  a  number  of 
well  known  bituminous  cements.  The 
fact  that  there  is  a  choice  of  penetra- 
tions, ranging  from  soft  cements  to 
hard,  is  but  an  incidental  aid  to  the 
engineer  in  designing  mixtures.  Ductil- 
ity, bitumen  percentage  and  specific 
gravity  may  vary  greatly  and,  whether 
the  cement  is  a  straight  residual,  a 
blown  petroleum  or  a  lake  asphalt, 
these  factors  might  well  be  whatever 
the  manufacturer  of  the  particular 
product  has  found  to  be  most  satis- 
factory. 

Having  lesigned  an  asphalt  paving 
mixture,  based  upon  a  certain  brand  of 
cement  of  a  given  degree  of  hardness, 
tests  relative  to  the  characteristics  of 
the  first  class,  noted  above,  are  useful 
mostly  for  gaging  the  uniformity  of 
supply.  As  for  the  penetration  test, 
certainly  a  10-point  latitude  should  be 
allowed  for  cements  below  90  penetra- 
tion. The  personal  equations  of -many 
investigators  cover  almost  as  wide  a 
range  as  that.  -    , 

The  characteristics  of  the  second 
class — flash  point,  loss  on  heating,  and 
penetration  of  residue — are  of  import- 
ance to  the  engineer  in  the  field  rather 
than  to  the  laboratory  man.  May  suffi- 
cient heat  be  applied  at  the  plant  to 
turn  out  a  mix  satisfactory  to  the 
gang  on  the  street,  and  will  the  cement 
after  10  or  20  years  of  service  in  the 
roadway  be  as  "live"  as  when  first 
mixed  ?  These  are  questions  of  primary 
importance  and  the  second  one,  it  is 
feared,  can  never  be  fully  answered  by 
means  of  any  accelerated  laboratory 
test.  The  A.S.T.M.  tentative  specifica- 
tions require: 

Flash  Point:  Kot  less  than  173  deg.  C. 
(347   deg.    F.) 

Loss  on  heating  at  160  deg.  C.  (325  deg. 
F. )  50  g.,  5  hours:  Not  more  than  2  per 
cent. 

Penetration  at  25  deg.  C.  (77  deg.  F.) 
100  g .  5  sec.,  of  residue :  Xot  less  than 
60  per  cent  of  the  25  deg.  C  (77  deg.  F.) 
Penetration. 

It  is  believed  these  requirements  need 
not  be  more  rigid,  except  possibly  for 
the  flash  point.  There  are  many  aggre- 
gates that  cannot  be  satisfactorily 
handled  unless  they  reach  the  job  at 
approximately  400  deg.  F.  Apparently, 
however,  raising  the  flash  point  would 
place  no  undue  hardship  on  the  manu- 
facturers for  most  cements  on  the  mar- 
ket flash  well  above  400  deg.  F. 

CoL.  R.  Keith  Compton 

Chairman  and  Consulting  Engineer.  Paving 
Commission,  Baltimore 

This  office  is  in  full  accord  with  the 
efforts  displayed  by  your  magazine  in 
the  article  on  asphalt  "From  the  Manu- 
facturers Point  of  View."  in  the  issue 
of  Sept.  28,  1922.  The  matter  of 
standardizing  specifications  for  ma- 
terials for  public  work  will  certainly 
have  a  tendency  towards  economy,  not 
only  on  the  producers'  side  but  also  on 
the  construction  side. 

The  number  of  brands  of  asphalt  ce- 
ment should  be  reduced  between  certain 
limits,  but  these  limits  should  be  de- 
cided upon  after  a  full,  open  and  can- 


did discussion  before  a  committee  com- 
posed of  manufacturers,  contractors 
and  engineers,  federal,  slate  and  mu- 
nicipal. The  engineers  can  be  largely 
represented  through  our  several  techni- 
cal organizations,  such  as  the  American 
Association  of  State  Highway  Officials, 
the  American  Society  for  Municipal  Im- 
provements and  the  American  Society 
for  Testing   Materials. 

In  order  that  the  work  of  such  a 
committee  could  fit  in  with  the  specifi- 
cations adopted  by  the  two  latter  so- 
cieties it  is  suggested  that  the  chair- 
men of  committees  handling  such  work 
for  these  societies  be  members  of  the 
proposed  standardizing  committee.  Ref- 
erence need  only  be  made  to  the  ex- 
cellent work  done  last  year  and  this 
year  by  the  committee  appointed  for 
standardizing  vitrified  paving  brick. 
This  committee  held  its  first  meeting  in 
Washington  last  fall  and  found  that 
there  were  some  66  varieties  and  stvles 
of  paving  brick  being  made.  At  the 
first  meeting,  lasting  all  day,  these 
were  reduced  to  11,  and  at  a  subse- 
quent meeting  held  last  spring  they 
were   further   reduced  to   7. 

Such  action  is  necessary  in  all  in- 
dustries if  we  are  to  look  for  economy 
and  uniformity  in  practice.  Your 
magazine  could  not  perform  a  better 
service  to  the  construction  industry  at 
this  time  than  to  advocate  such  pro- 
cedure in  all  lines  where  it  is  possible 
to  do  so. 

Julius  Adler 

Deputy  Chief.   Bureau  of  Highways, 
Philadelphia 

The  statement  of  the  manufacturers' 
viewpoint  on  the  production  of  asphalt 
products  for  highway  purposes  clearly 
shows  an  unwarranted  lack  of  stan- 
dardization of  penetration  require- 
ments. The  responsibility  for  this 
situation  is  placed  so  squarely  upon  the 
shoulders  of  the  engineers  and  con- 
sumers that  it  is  only  fair  to  consider 
the  other  side  of  the  matter.  There  is 
but  little  indication  that  the  producers 
themselves,  until  perhaps  very  recently, 
have  evidenced  any  vei'y  concerted 
desire  to  standardize  the  various 
products;  the  effort  rather  seemed  for 
each  producer  to  try  to  standardize  his 
own  products  with  the  hope  that  the 
consumers  would  fall  in  line  with  their 
practice. 

In  the  next  place,  the  over-en- 
thusiasm which  is  noted  as  existing 
among  some  of  the  consumers  in  the 
introduction  of  special  requirements 
and  test  limits  in  their  specification 
(apparently  believing  that  great  things 
could  be  accomplished  from  some  of 
these  highly  technical  variations)  is  a 
condition  which  the  producers  fostered 
themselves  in  the  early  stages  of  the 
use  of  bituminous  materials  in  high- 
way work.  Now  that  this  erroneous 
idea  is  widespread,  it  is  no  simple 
matter  to  check  it  completely. 

In  the  matter  of  permissible  range 
of  penetration,  there  are  few,  if  any, 
cases  where  a  variation  within  10 
points  is  not  sufficiently  close  for  the 
purposes  of  the  consumer.  There  is  no 
doubt  that  the  method  of  expressing 
penetrations,  and  the  fact  that  a  skill- 
ful operator  can  readily  detect,  say,  5 
points  difference  in  penetration  be- 
tween two  samples,  has  resulted  in  a 
false  idea  of  the  significance  of  a  few 
points  variation  as  applied  to  the  pav- 
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ing  mixtures.  On  the  other  hand,  with 
permissible  10-point  ranges  for  suc- 
cessive grades,  the  producer  must 
recognize  his  responsibility  in  estab- 
lishing a  clearly  determinable  differ- 
ence between  his  products. 

For  example,  if  one  grade  is  desig- 
nated as  40  to  50  and  another  grade  as 
50  to  60,  they  must  be  prepared  in  gen- 
eral with  the  intention  of  being  mid- 
way between  these  limits,  and  not  on 
the  dividing  line  between  the  two 
grades,  since  the  latter  practice  defeats 
the  attempt  of  the  consumers  at  proper 
selection.  It  was  undoubtedly  this 
idea  which  led  to  the  form  of  specifica- 
tion referred  to  as  providing  a  9  point 
range,  for  example,  40  to  49  and  50  to 
59  (actually  a  10  point  range,  not  9) 
which  in  a  measure  prevents  the  pro- 
ducer from  supplying  two  grades  from 
a  single  product. 

In  all  fairness,  however,  it  should  be 
conceded  that  the  situation  of  the  pro- 
ducers is  one  that  deserves  immediate 
consideration  from  the  consumers 
and  specification-making  organizations. 
Though  the  adoption  of  uniform  stand- 
ards in  highway  matters  is  always 
comparatively  slow  and  there  is  always 
a  small  proportion  of  specification 
writers  who  may  insist  upon  including 
individual  peculiarities  in  their  specifi- 
cations, the  writer  believes  there  is  no 
serious  obstacle  in  the  way  of  a  general 
standardization  of  the  heavier  grades 
of  asphalt  for  highway  work. 


Business  Notes 


The  Northwest  Engi- 
neering Co.,  Green  Bay,  Wis., 
manufacturers  of  crawlers,  cranes, 
draglines,  shovels  and  other  equipment, 
announces  the  ap- 
pointment of  C.  R. 
Dodge  as  sales 
manager,  effective 
Oct.  15.  From  1910 
to  1917  Mr.  Dodge 
was  in  charge  of 
the  Milwaukee 
Concrete  Mixer 
Co.'s  business  in 
the  East,  and  also 
operated  his  own 
organization  hand- 
ling a  general  line 
of  contractors'  equipment  in  New  York 
under  the  name  of  C.  R.  Dodge  &  Co. 
Early  in  1917,  when  the  Lakewood  En- 
gineering Co.  took  over  the  sale  of  the 
Milwaukee  concrete  mixers,  Mr.  Dodge 
opened  the  first  Lakewood  district  office 
in  Philadelphia  where  he  remained  until 
1918,  when  he  became  field  sales  man- 
ager for  the  Lakewood  organization  in 
charge  of  all  district  offices  and  agencies. 
Since  1920  he  has  been  western  sales 
manager  for  Lakewood.  W.  W.  Mutter, 
vice-president  of  the  Northwest  com- 
pany, who  has  formerly  handled  sales 
organization,  will  devote  his  attention 
to   production   and   special   problems. 

The  International  Com- 
bustion Engineering  Corp. 
announces  through  its  president,  George 
E.  Learnard,  the  acquisition  of  the  en- 
tire capital  stock  of  the  Green  Engineer- 
ing Co.,  East  Chicago,  manufacturer  of 
chain  gate  stokers,  auxiliary  boiler- 
room  equipment,  special  furnace  arches, 
and  general  foundry  work. 


Equipment  aiul  Materials 

Demand  Grows  for  Rubber  Tires 

on  Concrete  Mixers 

A  growing  demand  for  rubber-tired 
wheels,  instead  of  the  usual  standard 
steel  wheels,  on  concrete  mixers  of  the 
smaller  type,  especially  the  one-bag 
size,  has  been  noted  by  the  Chain  Belt 
Co.,  Milwaukee.  This  is  especially  true 
on  city  work  where  the  mixers  must 
frequently   be   hauled   for   considerable 


distances  over  hard  surfaced  roads, 
often  brick  or  stone,  across  street-car 
tracks   and    other   obstructions. 

The  mixer,  at  right,  in  the  illustration 
is  one  of  seven  Rex  concrete  mixers 
opei^ated  by  the  City  of  Milwaukee, 
while  the  Rex  paver  shown  is  operated 
by  the  Milwaukee  Electric  Railway  & 
Light  Company.  Both  are  equipping  a 
great  deal  of  their  construction  ma- 
chinery with  rubber  tires  and  find  that 
it  reduces  the  wear  and  tear  consider- 
ably.   

Double-Ender  Attachment  Ex- 
tends Road  Grader  Blade 

An  attachment  called  the  "double- 
ender"  has  been  developed  by  the  Aus- 
tin-Western Road  Machinery  Co.,  Chi- 
cago, by  means  of  which  a  road  grader 
blade  may  be  extended  3  ft.  on  each 
end,  or,  with  the  attachment  set  at 
right  angles  to  the  blade,  convei-ted 
into  a  wheeled  scraper,  as  shown  in  the 
accompanying  illustration.  While  blade 
extensions  are  not  new,  previous  types 
have  been  rigidly  bolted  onto  the  end  of 
the  blade  necessitating  for  their  re- 
moval a  number  of  tools  and  much 
time.  Such  extensions,  when  detached, 
are  frequently  mislaid  or  lost. 

The  feature  of  the  double-ender 
attachment  is  its  hinged  construction. 
It  may  be  permanently  attached  to  any 
size  of  Austin  grader  and  when  not 
needed  may  be  swung  back  out  of  the 
way,  by  withdrawing  a  bolt  in  the 
quadrant  hinge  which  holds  the  exten- 
sion out.  In  this  position,  however,  it 
is  still  attached  to  the  blade.  A  pair  of 
these  attachments  adds  6  ft.  to  the 
width  of  a  grader  blade,  3  ft.  on  each 
end.  If  desired,  only  one  end  may  be 
extended. 

To  convert  the  grader  into  a  wheeled 
scraper  the  double-ender  attachments 
are  swung  through  an  angle  of  90  deg. 
and  held  perpendicular  to  the  plane  of 
the  main  blade  by  dropping  an  adjust- 
ing bolt  in  the  proper  hole  of  the  quad- 


rant hinge.     The  wheeled  scraper  thus 

formed  holds  from  1  to  2  cu.yd.  of 
earth  and  is  useful  for  cutting  off 
ridges  in  the  road  and  carrying  the 
earth  forward  into  hollows.  For  all 
graders  the  3-ft.  extension  attachment 
is  uniform.  They  are  furnished  as 
extra  equipment  on  new  machines  or 
may  be  attached  to  old  graders  by 
drilling  a  few  holes  in  the  blade. 

All-Steel  Logging  Wheel  Hauled 
by  Crawler  Tractor 

An  all-steel  logging  wheel  designed 
for  use  with  the  crawler  type  of  tractor 
has  been  in  use  for  three  months  on  the 
Pacific  Coast.  It  is  manufactured  by 
the  Reliance  Trailer  &  Truck  Co.,  of 
San  Francisco.  The  height  in  the  clear 
between  the  wheels  is  6  ft.  and  the 
width  between  wheels  6  ft.  6  in.  The 
outstanding  feature  of  the  design  are 
the  steel  wheels  5  ft.  6  in.  high,  with 
tires  10  in.  wide,  and  Timken  bearings 


in  the  hubs.  Another  feature  is  the 
rack-and-gear  slip-tongue  arrangement 
for  raising  and  lowering  th«  load.  The 
gear  ratio  is  such  that  the  load  is 
readily  lifted  clear  of  the  gi'ound  as 
soon  as  the  tractor  pulls  on  the  tongue 
and  quickly  dropped  on  down  grades 
when  the  wheels  tend  to  crowd  up 
against  the  tractor. 


Publications  from  the 
Construction  Industry 

Roof  Insidation — Union  Fibre  Co., 
Winona,  Minn.,  in  a  10-p.  illustrated 
bulletin,  presents  data  to  aid  in  the 
determination  of  the  kind  of  insulation 
and  thickness  required  to  prevent  con- 
densation on  the  inner  side  of  a  roof. 
The  infoi*mation  also  may  be  used  to 
calculate  the  saving  in  fuel  and  radia- 
tion effected  by  roof  insulation.  A 
psychrometric  chart  indicates  the  al- 
lowable difference  in  temperature  be- 
tween the  air  in  a  building  and  the 
inner  surface  of  a  roof  before  condensa- 
tion will  occur.  There  is  also  a  table 
showing  the  conductivity  and  resistanct' 
of  roofs,  uninsulated  and  insulated  with 
the  Union  company's  product.  The 
method  of  using  the  data  is  clarified  by 
the  working  out  of  an  actual  problem. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Credit  Men's  Executive  Doubtful 
as  to  Business  Boom 

In  a  survey  of  business  conditions 
relating  especially  to  the  question  of 
commercial  credit  J.  H.  Tregoe,  exec- 
utive manager  of  the  National  Asso- 
ciation of  Credit  Men,  points  out  for 
the  benefit  of  the  members  of  his 
association  that  all  in  the  business  world 
is  not  rosy  and  that  even  since  the 
upturn  of  a  month  ago  difficulties  have 
arisen. 

Mr.  Tregoe  declares  that  there  is 
nothing  in  the  situation  either  at  home 
or  abroad  that  would  suggest  an  immi- 
nent boom.  The  wheat  crop,  he  con- 
tends, has  been  disappointing  both  as 
to  yield  and  price,  due  possibly  to  com- 
petition with  a  fine  Canadian  crop 
which,  together  with  reduced  purchas- 
ing power  abroad,  has  affected  the 
price  of  our  own  yield.  The  cotton 
crop,  he  believes,  will  undoubtedly  be 
short  of  original  expectations  and,  al- 
though the  carry-over  may  be  danger- 
ously reduced,  he  fears  that  unfavorable 
export  conditions  will  militate  against 
a   good   price   for   this   staple. 

Mr.  Tregoe  does  not  derive  much  con- 
fidence from  the  settlement  of  the  coal 
strike.  He  sees  only  an  enormous 
economic  sacrifice  without  any  compen- 
sation and  quotes  with  approval  the 
opinion  that  due  to  high  prices  and 
high  costs  the  situation  in  the  industry 
is  unsound.  All  this  is  despite  the  fact 
that  an  active  fall  business  is  forecast. 
If  we  are  to  get  the  full  and  lasting 
benefit  from  this,  however,  present 
problems  must  be  handled  with  skill 
and  prudence.  Mr.  Tregoe  believes 
that  a  large  share  of  the  outcome  now 
rests  in  the  hands  of  the  banks  who 
are  in  position  to  encourage  sound 
enterprise  and  to  discourage  jspecu- 
lation. 

Favorable  Factors 

Mr.  Tregoe  summarizes  the  favorable 
factors  in  the  present  situation  as 
follows:  . 

1.  Increased  volume  of  business.  This 
increase  is  reflected  by  carloadings, 
bank  clearings  and  other  indices  of 
business  volume.  2.  Adjustment  of  the 
coal  strike  and  the  collapse  of  the  shop- 
men's strike.  We  put  these  in  the 
favorable  column  merely  because  of 
their  immediate  effect,  and  not  "be- 
cause they  betoken  a  permanent  settle- 
ment of  the  questions  involved.  They 
might  just  as  well  be  placed  in  the 
unfavorable  column  of  this  summary. 
3.  Large  increases  in  the  production 
of  basic  commodities,  apparent  in  iron, 
steel  and  other  commodities  of  basic 
importance.  4.  Increased  production  in 
some  of  our  larger  industries.  This  is 
discernible  in  quite  a  few  industries. 
■5.  Increase  in  orders  for  railroad  equip- 
ment. 6.  The  President's  veto  of  the 
bonus  bill.  This  action  removes  what 
might  have  been  a  serious  burden  to 
r  'r  recovery.  7.  Improved  condition 
of  credit.  This  improvement  is  very 
noticeable  in  the  reserves  of  banks  and 
the  credit  available  for  sound  enter- 
prises and  aside  from  speculative 
purposes. 


Bureau  Public  Roads  Get  Big 

Freight-Rate  Reduction 

The  Western  States  will  save  consid- 
erable money  in  payment  of  freight  on 
surplus  war  material  through  new 
rates  which  have  been  secured  by 
the  Bureau  of  Public  Roads.  Large 
quantities  of  material  are  still  being 
received  by  the  Bureau  and  alloted  to 
states  for  use  in  road  construction. 
Recently  through  repre.sentation  of  the 
Bureau  as  to  the  character  of  the  ma- 
terial and  the  use  to  which  it  is  to  be 
put  considerably  lower  rates  were 
granted.  On  transcontinental  ship- 
ments, motor  vehicles  now  take  a  rate 
of  95  cents  per  hundred  against  a 
former  all  rail  rate  of  $5.3.5.  Ma- 
chinery takes  a  rate  of  60  cents  per 
hundred  and  similar  reductions  have 
been  made  on  other  classes  of  material. 
These  rates  have  been  effective  only  a 
short  time  but  have  been  immediately 
reflected  in  requisitions  from  the  West. 


British  Will  Build  Roads  to 

Relieve  Unemployment 

The  British  Ministry  of  Transport 
has  under  consideration  various  schemes 
to  improve  highway  services  and  at  the 
same  time  to  alleviate  unemployment 
to  the  extent  of  £7,000,000.  The  minis- 
try is  authorizing  fir.st  those  schemes 
which  will  meet  urgent  public  needs 
in  the  matter  of  road  transport.  Most 
of  this  work  is  in  the  nature  of  driving 
straight  roads  between  the  large  cities, 
for  instance  the  Manchester-Liverpool 
road,  which  is  estimated  to  cost  £3,000- 
000.  Work  on  this  road  will  largely 
be  carried  out  by  unskilled  labor  and 
would  solve  one  of  the  most  difficult 
traffic  problems  in  the  country.  On 
the  certificate  of  the  Minister  of  Labor 
that  serious  unemployment  not  other- 
wise provided  for  exists  in  the  areas 
concerned  in  the  schemes,  the  Minister 
of  Transport  has  already  approved  pro- 
jects estimated   to  cost  £1,500,000. 

The  unfavorable  factors,  in  Mr. 
Tregoe's  view,  are:  1.  Disparities  still 
existing  in  the  relation  of  prices  to 
one  another,  particularly  the  disparity 
existing  between  prices  of  farm  pro- 
ducts and  manufactured  products.  2. 
Low  prices  of  farm  products.  This 
situation  is  limiting  the  buying  power 
of  the  farmer,  although  this  condition 
is  very  much  improved  over  a  year  ago. 
3.  Advance  in  prices  of  production  costs. 
Undoubtedly,  and  as  we  have  pointed 
out  many  times,  advances  in  fabricated 
commodiities,  and  particularly  where 
they  are  based  on  higher  production 
costs,  will  unfavorably  affect  our  re- 
cuperation. The  price  must  be  stead- 
fastly watched.  4.  High  prices  of  fuel 
and  lighting.  In  August  fuel  and  light- 
ing stood  at  271  as  against  155  for 
the  general  index.  This  is  serious  as 
affecting  home  and  indu.strial  neces- 
sities. 5.  Continuing  unsettled  situa- 
tion in  European  and  in  Near  East 
affairs.  Recent  complications  in  the 
Near  East  are  serious  and  must  have 
their  effect   on   world   production. 


Immigration  Restriction 
Affects  Labor  Supply 

Construction   Industry  Among  First  to 

Feel     Effect    of     Cutting     Down 

Supply  of  Common  Labor 

Reports  from  many  cities  indicate  a 
well-defined  shortage  of  common  labor, 
particularly  in  the  construction  field. 
Whereas  a  year  ago  seventeen  of  the 
twenty-one  cities  in  which  construction 
conditions  are  reported  by  Engineering 
News-Record  showed  an  actual  excess 
of  labor,  with  men  out  of  work  in  large 
numbers,  a  condition  wholly  reversed 
prevails  today.  Labor  shortage  and 
general  wage  increases  are  the  rule, 
not  only  in  the  construction  field  but 
also  for  industry  in  general.  The  De- 
partment of  Labor  reports  an  increase 
of  employment  in  sixty-five  cities  and 
a  decrease  in  only  seventeen. 

Immigration  Rctorts 

Some  measure  of  this  increased  em- 
ployment and  the  accompanying  in- 
creased wages  is  due  to  a  revival  of 
business,  but  the  impression  prevails 
that  a  very  important  factor  is  the 
effect  of  the  restriction  of  immigration 
upon  the  supply  of  common  labor.  The 
reports  of  the  Department  of  Labor 
show  that  for  the  twelve  months  end- 
ing last  June  the  net  immigration — 
that  is,  the  excess  of  immigration  over 
emigration — was  only  110,844.  When 
we  inspect  the  records  kept  on  the 
basis  of  occupation  we  find  that  those 
immigrants  classed  as  laborers  num- 
bered 32,726,  while  the  laborers  who 
emigrated  were  100,058.  This  shows  a 
net  loss  of  67,332  in  this  class  of  essen- 
tial labor.  It  should  be  noted  also  that 
of  the  net  increase  here  given,  104,326 
were  females,  while  only  6,518  were 
males.  Unquestionably  some  part  of 
the  males  were  children.  Taken  as  a 
whole,  the  figures  for  immigration 
based  on  occupation,  either  professional, 
skilled,  or  miscellaneous,  show  a  net 
decrease  of  6,534,  while  those  for  immi- 
grants of  "no  oocupation  (including 
women  and  children)"  show  a  net  in- 
crease of  76,106.  These  figures  are  to 
be  contrasted  with  an  average  net  gain 
of  between  700,000  and  800,000  an- 
nually in  the  years  preceding  the  war. 

It  may  be  worth-while  to  recall  at 
this  point  that  legislation  now  in  force 
limits  the  number  of  persons  who  may 
come  into  this  country  from  the  various 
foreign  countries  to  3  per  cent  of  the 
total  number  of  aliens  of  those  coun- 
tries who  were  living  in  the  United 
States  in  1910.  This  contemplates  the 
annual  entry  of  360,000  people,  but  as 
a  matter  of  fact  the  actual  immigra- 
tion falls  considerably  below  this  fig- 
ure, as  the  law  docs  not  permit  a 
deficiency  in  one  nationality  to  be  made 
up  by  an  excess  of  another.  The  re- 
sult is  that  instead  of  admitting  45  per 
cent  of  the  normal  increase  due  to 
immigration  of  other  years  we  admit 
only  11  per  cent,  of  which  only  a  small 
part  may  be  counted  upon  to  improve 
our  supply  of  common   labor. 

It  is   estimated    that   the  population 
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of  the  country  increases  at  the  rate  of 
about  1,400,000  annually,  or  about 
fourteen  per  1,000,  so  that  we  require 
an  addition  of  fourteen  manual  laborers 
annually  per  1,000  of  those  already  in 
the  trade.  Applying  this  ratio  to  the 
manufacturing  and  mechanical  indus- 
tries we  must  find  annually  154,000 
additional  laborers  to  add  to  the  214,000 
who  are  required  to  replace  losses 
caused  by  death  and  retirement.  This 
makes  an  annual  need  for  368,000  new 
workers  annually  in  these  fields. 

The  situation  is  aggravated,  of  course, 
by  the  fact  that  a  relatively  small  num- 
ber of  those  born  in  this  country,  even 
those  of  foreign  parentage,  may  be 
relied  upon  to  augment  our  supply  of 
common  labor.  Although  in  Europe 
the  tendency  is  for  sons  to  follow  their 
fathers'  occupation,  this  is  not  true 
with  us;  and  in  order  to  supply  the 
deficiency  in  common  labor  caused  by 
this  condition  we  are  peculiarly  de- 
pendent upon  immigration.  But  as  the 
ranks  of  skilled  labor  are  recruited 
from  those  of  the  unskilled,  it  is  a 
question  of  time  only  when  the  dearth 
will  be  felt  there  also. 

Although  few  would  go  so  far  as 
to  advocate  a  return  to  the  free  and 
unrestricted  immigration  of  other  days, 
a  vddespread  opinion  prevails  that  the 
present  legislation  is  likely  to  work 
more  for  evil  than  for  good.  It  is  felt 
that  rather  than  an  arbitrary  limitation 


of  numbers  upon  the  immigration  from 
various  foreign  countries,  we  need  a 
more  scientific  and  discriminating  se- 
lection of  workers  on  the  basis  of  the 
country's  industrial  needs.  Owing  to 
the  business  depression  that  has  pre- 
vailed for  the  last  year  or  two,  this 
whole  question  has  been  in  the  back- 
ground, but  with  the  present  revival 
and  with  the  promise  of  a  further 
awakening,  attention  has  been  focused 
sharply  upon  it.  If  the  slight  increase 
of  recent  months  can  make  itself  felt 
to  the  extent  already  reported,  it  is 
believed  by  those  well  informed  that 
the  prospects  justify  most  serious  con- 
sideration on  the  part  of  the  most  con- 
structive thought  that  can  be  brought 
to  bear  upon  the  problem. 

Heaviest  September  Bond  Issues 

in  Last  Thirty  Years 

Sales  of  long-term  municipal  bonds 
during  September,  totaled  $94,590,507 
as  against  $66,360,551  for  August  and 
$88,656,257  in  September,  1921.  This 
represents  the  highest  total  value  for 
the  month  of  September,  realized  in 
any  similar  period  during  the  last  thirty 
years.  The  total  for  the  nine  months, 
$905,770,787,  represents  the  highest 
total  for  that  period,  since  1892.  Short- 
term  securities  totaled  $47,831,000,  of 
which  $42,410,000  was  issued  by  New 
York  City  alone. 


Records  kept  by  the  Commercial  and 
FinancM  Chronicle  further  show  that 
the  number  of  municipalities  issuing 
permanent  bonds  and  the  number  of 
separate  issues  made  during  September 
were  442  and  615,  respectively  as 
agamst  516  and  663  for  August  and 
377  and  478  for  September,  1921. 

Among  the  more  important  issues 
were:  Chicago,  $8,095,000  4s  at  98.639, 
a  basis  of  about  4.16  per  cent;  Illinois, 
$6,000,000  4s  at  99.686,  a  basis  of  about 
4.03  per  cent;  Detroit,  $5,009,000  4}s- 
Missouri,  $5,000,000  ii%  at  par,  plus  a 
premium  of  $32,215,  equal  to  100.644, 
a  basis  of  about  4.35  per  cent;  Mil- 
waukee County,  Wis.,  $4,300,000  5s  at 
107.36,  a  basis  of  about  4.20  per  cent; 
Buffalo,  $3,580,000  4.1s  at  103.109,  a 
basis  of  about  3.90  per  cent;  Michigan, 
$2,000,000  4s  and  $1,000,000  4Js  at 
100.012,  a  basis  of  approximately  4.08 
per  cent. 

Of  the  forty-three  representative 
issues  shown  in  the  accompanying  table, 
six  sold  at  par,  thirty-five  above,  and 
only  two  below  par;  the  yields  ranging 
from  3.93  to  5.89  per  cent.  The  rates 
varied  from  4  to  6  per  cent.  All  those 
drawing  5J  and  6  per  cent  were  in  the 
Southern  and  Western  states;  the  A\%, 
4is  and  5s  were  mostly  in  the  Middle 
Atlantic  states  with  several  in  the  West, 
while  the  4s  were  confined  to  Massachu- 
setts,   Illinois   and   Michigan. 


RECENT  REPRE.=ENTATIVE   PUBLIC  BOND   SALES 


State                                 Purpose  Amount 

niinois Highway  $6,000,000 

Missouri Road  5,000.000 

Michigan Highway  imp't.  {    floooiooO 

County 

.\!Ien,Ind Road  |         \\'^al 

Auglaize,  Ohio Road  |          ,  q'jqq 

Benton,  Ind Highway  imp't.  16,000 

Clay,  Ind Highway  imp't.  1 0, 1 00 

Cuyahoga,  Ohio Road  <          91*634 

Dubois,  Ind... Highway  14,'500 

Hudson,  N.J Road  380.000 

Lafayette,  Mo Road  and  bridge  251.000 

Mahoning.  Ohio Road  imp't.  67,000 

New  Castle,  Del Highway  1 40, 000 

North  Saint  Lucie ] 

River  Drainage  Dist.,  [  Ditch  500,000 
Saint  Lucie  Co..   Fla.  J 

Pulaski.  Ind Highway  imp't.  10,000 

Trumbull,  Ohio Road  55,000 

Weldon  River 1 

Drainage  Dist.,                [Ditch  28,000 

Decatur  Co.,  la J 

Municipality 

Ada,  Minn Electric  lights  25.000 

Aguadilla,  Porto  Rico..     Improvements  85,000 

Ashland.  Ky .     Water  90,000 

Beacon,  N.Y Water  39,000 

Bucyrus,  Ohio Street  imp't.  17,400 

Cortlandt,  N.  Y Water  6,500 

East    Grand     Rapids,     Water  extension  /          25.000 

Mich Sewage  treatment  \  12,000 

Eaton,  Ohio Street  imp't.  12,000 

f  38,000 

Fostoria.  Ohio Street  imp't.  {           8,400 

1  2,400 

Fulton,  Ohio Highway  14,502 

Grand  Rapids,  Mich...     Road  23.220 

Hamler,  Ohio Street  imp't.  /           9, 36 1 

Sewer  \            1,900 

Honolulu,  Hawaii Public  imp't.  500,000 

Hempstead,  N.  Y Water  extension  15,000 

Leland.Miss School  and  light  14.000 

Loveland,  Wvo Water  50.000 

Madell.  Okla.                     Waterworks  41,000 

Mayville,  N- D.                 Septic  tank  7,500 

Nichols,  N.Y Bridge  1 0,000 

RedBank,N.J Gfn'l.  imp't.  167,000 

Saugerties,  N.  Y Water  40,000 

SomerviUe,  Mass School  250,000 

Trinidad,  Col Water  365,000 

Wilmington,  Ohio Street  imp't.  6,000 

Winterville,  N.  C Light  and  imp't.  10,000 

Yanco,  PoHo  Rico.    ,  .     Imp't.  130.000 


Rate 
Per 
Maturity  Cent  Basis 


4 

4! 


1923-32     5 


1927 

1923^32 
1923-32 
1924-32 
1923-31 
1923-32 

1923 
1923-42 
1924-32 
1933-37 


1927-51 
1957-61 
1923-38 
1923-31 
1924-36 
1937 

1924-29 
1924-32 
1924-32 
1924-31 
1924-28 
1924-32 
1923 

1932 
1925-32 
1923-36 
1937-57 
1940-50 

1937 
1924-33 
1923-51 

1923^42 
1937-57 
1923-32 

1945 
1924-40 


5 
5 
41 

w 

5 

4; 

5! 
5i 


4  03 

4,35 

4  08 
4,08 

4  76 
4  74 
4.93 


4.38 


1927-47  6 

1923-32  5  4.74 

1924-32  5;  ... 

1926-35  55  ... 


4.55 
4.24 


4.82 
4.53 


5  17 

4.82 


5.10 
5^89 


4.69 
4.30 


3.93 


Sold  For 

99  686 

100,644 

100,012    1 
100.012    / 

101.14      \ 

101.21       / 

102.73      1 

102.73      i 

101.30 

101.16 

101.67 

101,67 

100. 

100 

105.01 

103.38 

101.0656 


Dated  Purchased  By 

.Sept.,    1 922       Dillon.  Read  &  Co, ;  Wm.  R.  Compton  and  Hakey,  Stuan 

&  Co.,  all  of  Chicago. 
.Sept.,    1922       Watkins  &   Co.,   Hornblower  &  Weeks  and  others  o: 

New  York. 

.Sept.,    1922       Eastman,  Dillon  &  Co.   and  others 


Sept.  15,  1922 
Oct.      3,  1922 


July  15, 

Mav  22, 

Oct".  1, 

,Sept.  1, 

Aug.  15, 


1922 
1922 
1922  1 
1922/ 
1922 


Nov.  1 
Sept.  1 
July   I 


1922 
1922 
1920 


Fletcher  Savings  &  Trust  Co..  Indianapolis:  Thos.   D 

Sheerin,  Indianapolis 
W.  L.  Slayton  &  Co. 

J.  F.  Wild  &  Co.,  State  Bank  of  Indianapolis 
Thos.  D.  Sheerin  &  Co.  of  Indianapolis 

Hayden,  Miller  &  Co.  of  Cleveland 

To  contractors 

Sinking  Fund  Commission 

W.  R.  Compton  Co.  of  St.  Louis 

W.  L.  Slayton  &  Co.  of  Toledo 

Graham,  Parsons  &  Co.,  Wm.  R.  Compton  Co. 


May     1,1922     J.  L.  Ariitt  of  Austin 

Aug.      1,1922     W.  Sabel 

Oct.    22,1922     W.  L.  Slayton  &  Co. 


95 

101,20 
103  88 

101.30  Sept.    5,1922  Geo.  M.  Bechtel  &  Co.  nf  Davenport 

101  26  Hanchett  Bond  Co.,  Chicago 
102,47  July      1,  1922  John    Nuveen   &    Co.,    Chicago 

103.31  Jan.       I.  1922  Richards,   Parish  &  Lamson  of  Cincionafj 
100.04  Oct.      1,  1922  Sherwood  &  Merrifiold  of  New  Y'ork 
102,21  Sept.     1,  1922  Richards,  Parrish  &  Lamson  of  Cleveland 
101 ,  03  Sept.  29,  1922  Geo.  B.  Gibbons  &  Co.  of  New  York 

102  33  Oct.    15,1922  Detroit  Trust  Co. 

101    14'  '  Sept.'  15,  1922  Preble  Countv  Nat .  Bank 

103.51  Sept.     1,1922  Detroit  Trust  Co.,  Detroit 

i6i!45'  Nov.'    i,  i  922  Dur'fee,"Nile8'&  Co.' of ''Toledo 

100  .Tune    I.  1922  

100.85  Sept.  15.  1922  Prudden  &  Co.  of  Toledo 

102.082  July      1,1922  Geo.  B.  Gibbons  &  Co.,  N.  Y.  C. 

100  Nov.     1,  1922  First  National  Bank  of  Hempstead 
100.89  Oct.      1,1922  Bank  of  Leiand 

100.30  James  A.  Cansev  &  Co.  of  Denver 

104.19  .Tan.    15.1922  The  Brown-Crummcr  Co.  of  Wichita 

108   20  Oct.       1,1922  Merchants' Trust  &  Savings  Bank  of  St.  Paul 

101,623  Sept.  15,  1922  O'Brian,  Potter  &  Co.  of  Buffalo 

102,155  Sept.     1,1922  Red  Bank  Tnist  Co. 

101  Sept.  30,  1922  Saugerties    Savings    Bank 

100.569  Oct.      2,1922  Stacy  &  Braun  and  Parkinson  &  Burr  of  Boston 

100  Oct.      1,  1922  E.  H.  Rollins  &  Sons  of  Denver 

103,006  Julv      1,1922  Clinton  County  Nat.  Bank 

100  Sept.     1,1922  George  &  Fetncr  of  Cherr\-\-ille 

106.50  July       1,1922  John  Nuveen  &  Co,  of  Chicago 
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Engineering  Employment  Reflects 

Upward  Turn  of  Business 

Engineering  business  is  better.  At 
least  that  is  the  indication  from  the 
August  report  of  the  employment  serv- 
ice of  the  American  Association  of 
Engineers  just  issued.  Sixty-eight 
fewer  applications  were  received  than 
the  1,484  in  July;  but  467  positions 
were  available  in  August  as  against 
413  in  July.  Only  1,140  men  were  re- 
ferred, less  in  number  by  290  than  in 
the  previous  month.  Of  the  men  placed 
219  were  put  to  work,  againsc  206  in 
July.     Compared  with  these  figures  are 


the  August  1921  statistics  noting  2,320 
applicants,  360  positions,  2,250  men 
referred  and  204  men  placed.  The 
average  salary  of  positions  in  August 
was  $188  per  month. 

Living  Cost  Ciianges  Slowly 

Changes  of  cost  of  living  in  thirty- 
two  cities,  and  in  the  United  States  as 
a  whole,  from  June  to  September,  1922, 
were  very  slight,  ranging  from  1.6  per 
cent  decrease  to  1.4  per  cent  increase, 
according  to  the  United  States  Bureau 
of  Labor  Statistics.  In  many  cases  the 
change  was  under  a  half  per  cent. 


Road  Bond  Issues  in  Texas 

Harris  County  (Texas)  will  vote  on 
a  $6,000,000  good-roads  bond  issue  and 
a  $3,000,000  issue  for  the  improvement 
of  the  Houston  Ship  Channel  at  the 
next  general  election  to  take  place 
Nov.  7.  Other  issues  being  considered 
include  the  following:  Anderson  County, 
actively  at  work  for  a  proposed 
$1,. 500,000  good-roads  issue  to  be  voted 
upon  in  the  near  future;  Collin  County 
one  district  alone,  working  for  a 
$450,000  issue  for  good  roads;  Orange 
County,  where  a  $700,000  issue  of 
special   road  bonds  has  been  approved. 


Weekly  Construction  Market 

THIS     limited     price     list     is     published     Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weekly   for    the    purpose    of    giving    cur-         Valuable    suggestions    on    costs    of    work  materials    and     for    the     important    cities, 

rent    prices    on    the    principal    construction     can    be    had    by    noting    actual    biddings    as  The    last    complete    list    will    be    found    In 

materials,    and    of    noting    important    price     reported  in  our  Construction  News  section,  the   issue  of  October   5  ;  the  next,   on   No^ 

changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries  vember  2. 

Minne-  San 

Steel  Products:                               New  York          Atlanta              Chicago           apolis  Denver      Francisco         Seattle    Montreal 

Structural  shapes,  100  lb g.^.l4              S3. 95              —32.90            ?3.I5  23.80          33.2=;               33.75       33.75 

Structural  rivets,  100  lb 3. 85                4.60                    3.35           4-4.00  4.80            4..^0                5.00        6. SO 

Reinforcing  bars,  J  in.  up,  100  lb 3.04                3.85                —2.80               3.05  3.97^           3.00                3.75         3.25 

Steel   pipe,   black,  2;   to  6  in.  lap, 

discount 57%               61.15%             S9|%          S8.9-S%  43%          47.9%              45%      30.00 

Cast-iron  pipe,  6  in.  and  over,  ton 55.30              51.00                  48.70            5.':. 50  -(-63.00          51.0(1              54.00       55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60                2.54                     2.20              2.39  2.85             2.71                2.90        2.88 

Gravel,  I  in.,  cu.yd 1.75                2.00                     2.00              1.75  1.75            2.25                1.00         1.50 

Sand,cu.yd 1.00                1.35                     2.00              1.00  0.75             1.50                1.00         1.25 

Crushed  stone,  J  in.,  cu.yd 1.7S                1.90                     1.60              2.25  3.50            2. 25                3.00         1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 59.00       42.00                   SI. 00           41.00  39.75          35.00              24.50      SO. 00 

Lime,  finishing,  hydrated,  ton 1S.80@16.17     23.00                    18.00        —25.50  24.00          22.00              24.00       21.00 

Lime  common,  lump,  per  bbl 2.75@3.14J     1.85                      1.40              1.40  2.70             1.75                2.80       11.00 

Common  brick,  delivered,  1,000 18.00@19.10     12.00                     11.00            18@19  12.00           15.00               14.00       16.00 

Hollow     building     tile,     4x12x12, 

per  block Not  used           .0776                     .1101           .09  .065             ....                 .11     .08®. 16 

Hollow    partition    tile     4x12x12, 

per  block 1230                .0776                   .0808      ....  .065            .108               .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal 93                    .97                      .97              .98  1.08            1.04                 .86        1.06 

Common  Labor: 

Commonlabor,  union,  hour 60                   .35                      .  .50®. 55        .56}           .SO®. 60     

Common  labor,  non-union,  hour 44®. 60              .30                         .72|       .35®. 50  .35@.50  .471®. SO          35 

Explanation  of  Prices — Prices  are  to  con-     ment   on   cars.     Gravel   and   crushed  stone  minal.     Common  lump  lime  per  180-lb.  net. 

tractors  in  carload   lots  unless  other  quan-     quoted    at    pit.      We   quote    on    brown    lime  Lumber   prices   are   to   dealers   in    >-ards   at 

ties   are    specified.     Increases    or    decreases     per   180-lb.    net ;    white    is    $1.70    for   Kelly  Sun  Francisco,  for  No.  1  fir  common, 

from   previous   quotations   are   indicated   by     Island  and   $1.55  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  flr   (delivered) 

+     or    -    signs.      For    steel    pipe,    the    pre-     labor  not  organized.        ,.,,,„.  instead   of   pine.      Lump    flni.shing    lime    per 

vailing    discount    from    list    price    is    given:          Denver    quotes    on    fir    instead    of    pme  jgo-lb.  net.     Hollow  building  tile  delivered. 

45-5%    means  a  discount  of   45   and   5   per     Cement    'on    tracks    :    gravel    and    sand    at  Hydrated   lime   in   paper  sacks.     Sand   and 

cent.     Charge  is  15c.  per  100  lb.  for  cutting     pit;   stone   on  cars;   lime,   brick,   hollow  tile  gravel  at  bunkers 

reinforced   steel   into   2-ft,   lengths   or   over,     and  lumber  on  job.     Tile  price   is  at  ware-  ..,     .       ,             "'        T^  .,   i„.  n_  ■„„.„o.<  «« 

New  York  quotations  delivered,  except  house.  Linseed  oil.  delivered,  in  wooden  Montrenl  quotes  on  Douglas  flr  mstead  ol 
sand  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  pme.  Sand,  stone,  gravel  and  lump  lime 
dock'-  common  lump  lime,  in  'SO-lb.  bbl.  Atlanta  quotes  sand,  stone  and  gravel  Per  ton.  Cement,  lime  and  tile  are  de- 
net  and  hvdrated  lime  f.o.b.  cars ;  tile  "on  per  ton  instead  of  cu.yd  Common  lump  livered ;  sand,  gravel  and  stone  on  sld- 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  limo  per  180-lb.  net.  mg :  brick  f.o^  plant,:  steel  and  P>Pe  at 
Cement  and  concrete  laborers'  rate.  Slic.  ;  Dallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
pick  and  shovel  men.  60c.  per  hr.                         cement,    cast-iron    pipe    and    crushed    stone  pnce    is   in   Canadian    funds    (the  Canadian 

Chicuco    quotes    hvdrated    lime    in    50-lb.     f.o.b.    cars,    other    materials    delivered.  dollar  stands  at   par.)      Bag  charge   is   80e. 

bags-    common   lump   lime   per    180-lb.    net.          San    Franci.sco    quotes    on    Heath   tile.    5i  per    bbl.       Di.'^couMt     of     1(H-.    per    bbl      for 

Lumber  delivered  on  job.                                            X    8    x    llj.       Prices    are    all    f.o.b.    ware-  payment     within    .2"     <l;iys     f™"     dat|     »' 

MinneapoUs  quotes  on  fir  instead  of  pine,     houses  except  C.  I.  pipe,  which  Is  mill  price  shipment.     Steel  pipe  per  100  ft.  net,  2J-in., 

Brick,  sand  and  hollow  tile  delivered.     Ce-     plus   freight   to   railway   depot   at   any   ter-  »30;   6-m.,   $110. 

Changes  Since  Last  Week 

Cast-iron  pipe  up  $3  in  Denver  and    vanced  in  both  Minneapolis  and  Atlanta,  tion.    For  the  week  ending:  Sept.  30  the 

$2  in  Atlanta,  -with  market  in  the  East     22Jc.  and  15c.  per  100  lb.,  respectively,  output  of  the  combined   producinR   as- 

unusually    active.      Transportation    in     Structural    and    heavy    ship    rivets    in  sociations    showed    a    decrease    accom- 

the  South  is  so  unsatisfactory  as  to  be     Pittsburgh,  $^^.1.5.     Despite  poor  move-  panied  by  a  marked  drop  in  shipments 

discourasing    to    the    placing    of    new     ment  of  finished   steel   from   the  mills,  and     orders.        Shipments     from     the 

business,  as  well  as  to  prevent  delivery     four  more  blast  furnaces  have  opened  southern  pine  field  have  been  the  most 

of  pipe  long  on  order.                                     in  the  Central  West.  hampered  of  any  of  the  sections,  I    ing 

Plain  shapes  down  12Jc.  per  100  lb.  Production  of  lumber  is  being  re-  the  lowest  since  the  first  of  the  year, 
in  Chicago  warehouses.  Mill  ship-  stricted  by  the  scarcity  of  cars  and  On  the  West  Coast  the  car  situation  is 
ments  are  $2.10@$2.34,  Chicago.  Bars  many  mills  are  unable  to  operate  due  to  not  so  serious  as  in  the  South;  the  pro- 
are  also  down  12Jc.,  warehouse.  At  lack  of  storage  space  until  shipments  duction  is  still  well  up  and  the  mills  are 
Pittsburgh  the  accepted  market  on  are  increased,  according  to  the  weekly  endeavoring  to  catch  up  with  earlier  de- 
large  tonnages  is  $2,  with  not  many  im-  analysis  of  the  statistical  bureau  of  the  lays  due  to  forest  fires.  Prices  same 
portant    .iobs    appearing.      Rivets    ad-    American   Wholesale   Lumber  Associa-  as  reported  last  week. 
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Lost  Time  Committee  Action  Urged 

JOINT  committee  action  by  national  associations  of 
engineei-.s  and  contractors  is  called  for  in  this  issue 
in  the  concluding  article  on  lost  time  in  construction. 
While  Engineering  Netvs-Record  is  not  committed  to  the 
pi'ecise  plan  outlined,  it  believes  that  organized  action 
along  the  lines  of  inquiry  which  are  indicated  should 
be  prompt  and  energetic.  The  waste  from  winter  idle- 
ness and  weather  and  management  delays  is  a  plain 
challenge  of  the  efficiency  of  construction  engineering 
which  cannot  be  ignored. 

The  Search  for  Stability 

THE  prime  functions  of  money  are  to  provide  a 
trustworthy  standard  of  value  and  a  stable  medium 
of  exchange.  Both  these  are  essential  to  trade,  which, 
in  turn,  is  so  essential  to  the  economic  health  of  the 
world.  When  the  paper  symbols  of  money  are  perverted 
from  those  necessary  and  legitimate  purposes  to  the 
endless  creation  of  "capital"  out  of  thin  air.  money 
becomes  worthless  for  its  true  functions,  and  a  substi- 
tute must  be  found.  One  of  these  is  a  reversion  to 
barter.  This  remedy,  however,  is  so  clumsy  and  so 
limited  in  its  application  that  for  general  use  a  more 
convenient  one  must  be  .sought.  Most  satisfactory  of 
all  appears  to  be  the  use  of  a  foreign  currency  of  more 
stable  worth.  The  growing  conviction  of  the  European 
peoples  to  the  worthlessness  of  their  own  currencies  is 
reflected  by  the  increasing  transaction  of  domestic  busi- 
ness in  terms  of  foreign  coinage. 

The  Ultimate  Issue 

ISSUES  of  vast  importance  to  American  business  ari' 
involved  in  the  work  that  has  been  undertaken  by 
the  President's  coal  commission.  In  the  first  place,  tho 
findings  of  that  body  will  go  far  toward  determining 
whether  the  coal  industry  shall  follow  the  railroads  into 
the  tangle  of  government  regulation.  The  alternatives 
now  lie  before  it.  On  the  one  hand,  self-government  for 
the  industry  and  prosperity  for  operators  and  miners 
alike,  provided  only  that  the  requisite  wisdom  and  cour- 
age can  be  found  in  the  industry  itself.  On  the  other, 
political  regulation,  with  all  its  demoralizing  handicaps, 
should  short-sighted  and  selfish  interests  prevail.  But 
a  further  responsibility,  greater  even  than  that  of  self- 
preservation,  rests  upon  the  coal  industry.  It  must 
convini'e  the  commission  of  its  capacity  and  its  good 
faith  for  the  sake  of  American  business  in  general.  The 
verdict  in  this  case  will,  in  the  eyes  of  many,  indicate 
whether  we  have  reached  the  limit  of  private  adminis- 
trative ability.  The  transportation  system  of  the  coun- 
ti*y  has  passed  almost  beyond  the  pale  of  private  manage- 
ment. Public  utilities  of  every  description  are  close 
behind  it.  Should  the  coal  industry  be  forced  to  join  them, 
how  long  would  it  be  before  others  would  follow  the  same 
road?  As  our  civilization  becomes  more  and  more  Com- 
dex, more  and  more  of  our  industry  becomes  of  funda- 


mental importance,  and  more  and  more  of  our  business 
activities  are  woven  into  the  very  life  of  the  com- 
munity. And  if  American  business  genius  should  be 
adjudged  incompetent  to  deal  with  these  overhadowing 
problems  on  a  business  basis  we  may  expect  to  see  pri- 
vate enterprise  increasingly  replaced  by  public  control 
Unle.ss  the  coal  industry  can  rise  to  its  present  responsi- 
bilities, the  President's  commission  may  yet  become  the 
thin  edge  of  a  wedge  that  would  exert  a  far-reaching 
effect  on  American  industry. 

Courageous  Beginning 

IN  TAKING  up  the  thorny  subject  of  building  failures 
and  how  to  prevent  their  recurrence,  the  New  York 
section  of  the  Ameri'-an  Society  of  Civil  Engineers  has 
begun  most  courageously  a  long  and  hard  task.  Build- 
ing failures  do  not  arise  from  any  one  single  cause,  and 
no  simple  formula  will  solve  the  problem  of  eliminating 
them.  Whatever  the  ultimate  solution,  moreover,  a  per- 
sistent campaign  will  be  required  to  put  it  into  effect. 
The  task  could  easily  have  been  evaded,  since  building 
failures  rarely  involve  engineers  and  so  do  not  con- 
stitute an  obvious  engineering  responsibility.  But  a 
clear,  courageous  view  of  the  situation  was  bound  to 
reveal  the  underlying  responsibility  of  the  engineering 
profession  for  the  structural  safety  of  buildings — for 
their  due  .strength  and  stability.  And  out  of  this  re- 
sponsibility springs  a  public  obligation  to  correct  faulty 
conditions,  an  obligation  which  rests  primarily  on  struc- 
tural engineers  but  in  the  last  analysis  on  the  undivided 
civil  engineering  profession,  since  after  all  this  profes- 
sion stands  as  a  unit  in  its  relation  to  the  public.  Frank 
i-ecognition  of  this  obligation  was  the  motive  that  led 
to  taking  up  the  work  of  reform.  So  far  the  effort  is 
local,  and  the  magnitude  of  the  work  ahead  is  scarcely 
yet  appreciated.  In  its  progress,  however,  there  will  be 
occasion  for  engineers  throughout  the  country  to  join 
with  their  New  Yoi'k  colleagues;  joint  effort,  vitalized 
by  the  spirit  of  discharging  an  obligation  of  profes- 
sional honor,  will  make  ultimate  success  assured. 

Asphalt  Varieties 

IN  LAST  week's  issue  was  concluded  a  discussion  of 
a  proposal  made  in  Engineering  Newa-Record,  Sept. 
28,  to  reduce  the  number  of  varieties  of  asphalt  com 
monly  specified  for  road  and  paving  work.  In  the  pre- 
sentation of  the  case  from  the  manufacturer's  point;  of 
view  it  was  asserted  that  non-uniformity  in  sptecifications 
and  ultra-refinements  in  tests  placed  a  needless  burden 
upon  the  producers  without  resulting  in  any  compensat- 
ing advantages  in  improved  construction.  With  this 
point  of  view  federal,  state,  and  city  highway  and  pav- 
ing officials  seem  to  be  in  general  accord.  Nine  repre- 
sentative engineers  in  the  highway  field  expressed  their 
opinions;  of  this  number,  one  represented  the  federal 
government,  three  the  state  highway  departments,  four 
the  city  paving  departments,  and  one  an  asphalt  pro- 
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ducer.  No  one  of  the  nine  objected  to  the  reduction  in 
varietie.?  of  asphalt  +o  seven  grades  (by  the  penetration 
test),  while  one  went  even  further  by  suggesting  five 
gr?des  as  being  ample  for  all  practical  purposes.  How- 
ev  ;r,  the  opinion  of  those  who  discussed  the  subject  was 
not  merely  negative .  in  most  cases  positive  endorsement 
to  the  plan  was  given.  While  those  who  contributed  to 
the  discussion  constitute  only  a  small  percentage  of  the 
country's  asphalt  users,  they  are  all  men  of  standing  to 
whose  opinions  importance  must  be  attached.  If,  there- 
fore, the  points  made  in  the  original  article  and  en- 
dorsed in  the  discussion  are  sound,  action  along  the  lines 
indicated  should  be  taken  by  our  specification  making 
organizations  such  as  the  American  Association  of  State 
Highway  Officials,  American  Society  for  Testing  Mate- 
rials, and  American  Society  for  Municipal  Improve- 
ments. With  the  evidence  available  a  decision  should  be 
reached. 


The  Dangerous  Forties 

SUMMER  this  year  in  most  sections  of  the  country 
is  dying  hard  and  the  calendar  and  thermometer 
show  a  certain  lack  of  teamwork.  .Just  the  same,  frost 
is  in  the  air  and  November  coming  on  so  the  annual 
warning  about  cold  weather  concrete  is  due.  Hammer- 
ing on  the  dangers  of  cold  weather  concreting  and  em- 
phasizing the  effectiveness  of  precautionary  methods 
has  had  its  effect  in  the  past  few  years  and  more  and 
more  contractors  realize  their  responsibilities  and  capa- 
bilities in  winter  concrete  work.  The  next  two  months 
are  the  critical  ones,  however.  Definite  freezing  weather 
carries  its  own  warning.  It  is  when  the  mercury  hov- 
ers between  thirty  and  fifty  that  the  bars  are  let  down 
and  it  is  in  this  snappy  weather  that  concrete  takes  so 
long  to  set  up  and  makes  of  itself  a  menace.  Watch  out 
for  the  concrete  which  is  placed  in  the  dangerous  thir- 
ties and  forties. 

Spreading  Pipe  Purchases 

JUDGED  by  the  discussion  which  begins  this  week  in 
the  department,  'From  the  Manufacturer's  Point  of 
View,"  water-works  officials  are  in  sympathy  with  the 
desire  of  cast-iron  pipe  manufacturers,  expressed  last 
week  in  this  journal,  to  have  purchases  spread  over  the 
entire  year  instead  of  concentrated  in  the  summer 
months.  It  is  generally  conceded  that  a  substantial  eco- 
nomic loss  results  from  the  present  practice  of  seasonal 
buying  of  pipe,  and  that,  to  some  degree  at  least,  the 
peaks  and  valleys  in  the  curve  can  be  made  less  steep. 
Location  and  climate  are  important  factors  in  winter 
work  and  practices  which  can  readily  be  put  into  effect 
in  the  South  become  impossible  under  the  conditions  of 
a  cold  New  England  winter.  Then,  too.  the  matter  of 
municipal  financing  and  appropriations  enters  into  the 
problem,  and,  while  water-works  departments  might  be 
willing  to  place  their  orders  well  in  advance,  such  a 
course  may  be  rendered  impracticable  due  to  delays  be- 
yond the  control  of  water  department  officials,  in  making 
appropriations  available.  Valid  as  .some  of  these  objec- 
tions are,  there  is  no  doubt  that  the  producer  and  the  con- 
sumer of  pipe  can  co-operate  more  clo.<(ely  than  they  have 
done  in  the  past  and  to  mutual  advantage.  Cu.stoms, 
long  followed,  are  often  allowed  to  govern  the  conduct 
of  work  merely  because  they  are  customs  and  not  always 
because  the  facts  ju.=tify  their  continuance.  The  pres- 
ent discussion  on  winter  purchase  of  pipe  is  useful, 


therefore,  in  bringing  out  statements  of  fact  and  opinion 
which  may  serve  as  a  basis  for  desirable  changes  in 
practice  where  conditions  make  such  change  possible. 

Sound  Doctrine  for  Organized  Labor 

HARD  upon  his  declaration  of  faith  in  the  efficac\ 
of  direct  negotiation  between  railroad  employees 
and  executives  as  opposed  to  political  intervention,  W.  G. 
Lee,  head  of  the  trainmen,  has  announced  the  decentrali- 
zation of  the  train-service  brotherhoods  in  handling 
matters  of  strikes,  wages  and  working  rules.  The  train- 
men and  conductors  will  handle  their  business  hereafter 
through  regional  groups;  and  Mr.  Lee  believes  that 
under  this  plan  he  will  be  able  to  look  after  the  interests 
of  his  men  more  effectively.  He  is  right.  Everyone 
knows  that  nation-wide  labor  combinations,  organized 
without  respect  to  regional  or  occupational  lines,  serve 
no  economic  purpose.  They  are  strictly  offensive 
weapons,  calculated  to  overawe  the  community  or,  fail- 
ing that,  to  beat  it  into  subjection  by  brute  force.  Even 
in  this  respect  they  are  treacherous  weapons,  for  as 
Mr.  Lee  points  out,  an  undiscriminating  attack  against 
the  general  welfare  is  too  likely  to  arouse  a  community 
resistance,  often  diflicult  to  overcome.  By  handling  in- 
dustrial controversies  on  their  merits,  with  due  regard 
to  regional  economic  conditions,  and  with  respect  for 
the  community  welfare,  organized  labor  stands  a  better 
chance  in  the  long  run  of  prevailing  over  the  "hard- 
boiled"  employer  and  of  retaining  the  public  respect 
while  it  is  doing  it. 


Impulse  Wheel  Improvements 

FOR  MANY  years  no  radical  changes  have  been  madf- 
in  the  design  of  impulse  wheels.  Great  improve- 
ments have  been  made  in  details,  in  governors  and  in 
other  auxiliary  apparatus,  but  so  far  as  general  prin- 
ciples and  fundamentals  are  concerned,  one  might  con- 
clude that  this  type  of  prime  mover  had  reached  its 
ultimate  state.  Such  conclusions  as  to  finality,  however, 
are  never  safe.  Elsewhere  in  this  issue  appears  a  note 
describing  a  new  departure  in  the  design  of  impulse 
wheels.  Despite  the  recent  ti-end  to  higher  and  higher 
heads  on  reaction  wheels  and  the  development  of  higher 
specific  speeds  for  impulse  wheels,  there  is  still  a  field 
ranging  between  heads  of  800  to  1,000  ft.  to  which 
neither  impulse  nor  reaction  type  is  exactly  suited.  That 
is,  at  these  heads  both  types  have  certain  disadvantages 
or  limitations.  In  the  attempt  to  apply  the  impulse 
wheel  to  the  larger  units  toward  which  modern  practice 
is  tending,  certain  ob.stacles  have  not  heretofore  been 
overcome.  The  restriction  of  specific  speed,  more  par- 
ticularly, imposes  on  the  large  impulse  unit  a  low  angu- 
lar velocity  with  the  consequent  heavier  machinery  and 
increased  size  of  power  house  structure.  On  the  other 
hand,  the  Pelton  wheel  has  di.stinct  advantages  over  the 
reaction  type  when  the  water  contains  sand  or  other 
impurities  in  considerable  quantity,  or  when  the  unit 
is  called  upon  to  operate  part  of  the  time  under  partial 
load.  In  other  words,  the  Pelton  wheel  has  such  ad- 
vantages in  resisting  hydraulic  wear  and  corrosion,  and 
maintaining  efficiency  under  varying  loads  that  there  is 
incentive  to  adapt  this  type  to  all  heads.  Considerable 
advance  has  been  made  in  reaction  wheel  design  in  de- 
creasing leakage  through  the  clearance  spaces  around 
the  runner  and  in  prolonging  the  life  of  the  seals,  but 
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the  impulse  turbine  does  not  have  to  meet  the  problem 
of  leakage  at  all  and  hence  no  amount  of  improvement 
can  put  the  reaction  wheel  on  an  equal  footing  with  the 
impulse  type  so  far  as  this  feature  of  design  is  con- 
cerned. A  closer  approach  to  the  ideal  type  of  unit 
than  anything  yet  available  would  be  a  runner  having: 
the  hydraulic  advantages  of  the  impulse  wheel  and  at 
the  same  time  developing  specific  speeds  approaching 
those  obtainable  with  the  reaction  wheel.  If  and  when 
the  experiments  referred  to  elsewhere  in  this  issue  lead, 
as  the  early  results  indicate,  to  the  production  of  units 
in  commercial  sizes  that  fit  these  requirements,  the 
whole  field  of  hydraulic  prime  movers  will  be  affected  in 
a  most  beneficial  way. 


More  Railway  Work  for  Contractors 

AFIELD  for  contract  work  which  has  been  developed 
only  to  a  relatively  limited  extent  as  yet,  but  whic) 
seems  to  give  promise  of  considerable  expansion  in  the 
next  few  years,  is  suggested  by  the  article  on  another 
page  dealing  with  the  contracting  of  reconstruction 
and  maintenance  work  on  existing  railway.  This  field 
is  taken  to  include  only  the  heavy  class  of  work  which 
is  done  ordinarily  by  railway  floating  gangs  or  extra 
gangs,  but  which  is  done  more  or  less  also  by  contract. 
It  does  not  include  the  important  but  lighter  work  done 
by  section  gangs,  since  this  appears  to  be  more  prop- 
erly assigned  to  forces  employed  and  controlled  directly 
by  the  railways.  In  fact,  recent  attempts  to  introduce 
the  contract  system  for  this  latter  class  of  work  have 
been  the  cause  of  unrest  on  the  part  of  railway  labor. 

For  the  heavier  work  done  by  floating  gangs,  however, 
the  conditions  are  diflferent  and  appear  to  be  becoming 
more  and  more  favorable  for  the  introduction  of  the 
contract  system.  This  work  is  mainly  seasonal  so  that 
new  gangs  must  be  built  up  and  organized  every  year 
by  the  railway.  A  few  of  the  skilled  men  may  be  rcgu 
lar  employees,  perhaps  recruited  from  the  shop  or  other 
permanent  forces ;  but  in  general  the  gangs  are  com- 
posed of  such  outside  men  as  can  be  picked  up  when 
required.  Under  such  a  condition  the  trouble  and  ex- 
pense of  organizing,  training  and  maintaining  a  gang 
is  likely  to  be  disproportionate  to  the  amount  of  work 
to  be  done.  This  situation  may  be  improved  materially 
if  the  railway  can  nward  the  work  to  an  experienced 
contractor,  either  by  private  contract  or  by  competitive 
bidding. 

Many  railways  have  already  employed  the  contract 
system  in  work  of  the  class  under  consideration.  It  is 
true  that  opinions  vary  widely  as  to  the  desirability 
and  success  of  this  practice,  but  undoubtedly  this  is 
due  in  part  to  the  fp.ct  that  the  contract  work  has  been 
too  scattered  and  too  limited  in  the  aggregate  to  develop 
the  best  methods  of  practice  in  handling  and  controlling 
it.  With  wider  u.se  and  longer  experience  there  will  be  a 
basis  for  the  establishment  of  standard  or  uniform 
lules,  specification*^,  contracts  and  means  of  control, 
thus  conducing  to  higher  efliciency  and  economy.  Since 
the  railways  are  being  hampered  increasingly  by  wage 
and  working  restrictions  of  their  forces  it  seems  highly 
probable  that  they  may  realize  substantial  advantages 
by  adopting  the  contract  system,  particularly  in  reduc- 
tion of  labor  problems  and  cost  of  work. 

Special  factors  or  conditions  are  involved  in  railway 
work  of  this  class,  notably  as  affecting  the  operation  and 
safety  of  traflSc.     There  is  a  strong  and  natural  objec- 


tion on  the  part  of  many  railway  officers  to  entrusting 
such  work  to  outside  interests.  But  as  those  conditions 
have  already  been  met  satisfactorily  under  the  contract 
system  they  need  not  constitute  a  serious  difficulty. 
It  is  essential,  of  course,  to  have  the  work  done  under 
close  and  continuous  supervision  and  control  of  the 
railway  officers,  both  as  to  quality  and  progress  and  as 
to  possible  interference  with  traffic.  This  is  a  matter 
of  organization  and  conti'ol.  however,  which  is  one  of 
the  factors  to  be  considered  in  drafting  the  contract. 

To  some  extent  this  field  is  one  for  specialization. 
Some  firms  have  already  made  railway  improvement 
work  a  specialty  but  the  field  has  barely  been  touched 
as  yet  and  there  is  plenty  of  room  for  many  others 
Not  every  contractor  is  qualified  or  equipped  to  operate 
in  this  field.  But  as  some  contractors  specialize  in 
sewers,  foundations,  buildings  or  drainage  work,  so 
others  may  specialize  in  railway  maintenance  and  im- 
provement. 

It  is  certain  that  the  contract  system  at  least  merits 
special  study  and  consideration  by  both  the  railway 
engineer  and  the  contractor.  The  railway  engineer  may 
find  a  method  of  lightening  his  difficulties  and  reducing 
his  expenses,  while  the  contractor  may  find  a  wide  ex- 
pansion for  his  activities. 


Successful  Small-City  Paving  Practice 

THE  .streets  of  small  cities  of  10,000  to  50,000  people 
offer  one  of  the  most  difficult  paving  problems  which 
engineers  are  called  upon  to  solve.  Such  communities 
have  a  large  mileage  of  streets  per  unit  of  population, 
they  are  in  line  with  the  main  paved  roads  of  state  and 
country  systems  and.  ordinarily,  they  possess  only 
moderate  funds  for  paving  purposes.  These  are  condi- 
tions which  are  difficult  to  harmonize. 

With  the  people  so  generally  owning  automobiles  the 
city  engineer  of  the  small  city  cannot  as  easily  as  he 
once  could  concentrate  expenditures  on  a  few  main 
streets  and  give  the  other  thoroughfares  only  super- 
ficial attention  ordinarily,  with  perhaps  a  more 
thorough-going  renovation  every  few  years  when  com- 
plaint becomes  insistent.  Now,  the  car  owners,  who  are 
on  every  street,  are  keen  in  demanding  good  surfaces 
and  freedom  from  dust.  Paving  funds  must  be  widely 
spread  to  meet  this  situation.  On  the  other  hand  since 
the  main  streets  of  the  town  are  links  in  county  or 
state  paved  roads  they  are  subjected  to  a  heavier  traf- 
fic than  ever  before  and  have  to  be  kept  in  better  shape 
to  prevent  adverse  comparison  with  the  state-maintained 
approaching  roads.  The  facts  stated  complicate  the 
city  engineer's  paving  task,  particularly  if  his  funds,  as 
is  most  generally  the  case,  are  limited.  Successful  solu- 
tions when  they  are  found  are,  therefore,  worth  observ- 
ing and  one  of  them  appears  to  be  the  development  of 
tar  treated  gravel  streets  in  Richmond,  Ind.,  described 
in  this  issue.  Apparently  in  this  city  about  the  cheap- 
est of  street  surfacing  is  kept  in  excellent  shape,  smooth 
and  duitless  at  a  moderate  annual  expense.  There  is 
absolutely  nothing  new  or  radical  in  the  methods.  The 
work  is  simply  well  done  and  maintenance  is  meticulous. 
The  last  statement  needs  to  be  grasped  completely  be- 
cause it  is  the  key  to  success  in  keeping  low  class  pave- 
ments fit  to  serve  traffic.  It  is,  too,  the  one  i?quirement 
which  the  small-city  street  official  most  ofien  fails  to 
satisfy. 
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Experience  with  Breakwater  Design  on  the  Great  Lakes 

Types  Include  Rock  Kubble-Mound.  Mass  Concrete  and  Concrete  Caissons  —  Costs  and 
Cross-Section  —  Quality  and  Requirements  of  Marine  Concrete 


IN  BREAKWATER  con.structioii  on  the  Great  Lakes 
both  .'itone-rubble  and  .shaped  concrete  con.struction 
have  been  used  extensively  and  successfully,  but  for 
both  materials  there  are  certain  advantages  and  limita- 
tions, the  selection  in  any  one  case  being  based  on  the 
cost  and  suitability  under  the  conditions  of  that  par- 
ticular case  or  structure.  An  instance  of  this  is  afforded 
by  the  breakwater  for  the  harbor  at  Great  Lakes.  111., 
which  includes  both  rock  rubble-mound  and  concrete- 
block  construction,  as  described  in  Engineering  Neivs- 
Record  of  Dec.  29,  1921,  p.  1069.  Concrete  was  used 
on  either  side  of  the  entrance  in  order  to  give  prac- 
tically uniform  depth  for  the  entire  width  of  channel, 
while  the  slopes  of  a  rubble  mound  would  have  required 
much  greater  width  of  opening.  A  review  and  compari- 
son of  some  of  the  features  of  the  two  systems  of 
construction  is  the  purpose  of  this  article,  which  is 
based  on  an  e.xtended  inquiry. 

It  is  of  particular  interest  to  note  the  opinion  expressed 
by  Maj.-Gen.  W.  M.  Black  t  former  Chief  of  Engineers, 
U.  S.  A.)   to  the  effect  that  although  breakwaters  have 


FIG.    1 — ROC^K    Rl'BBLE-MOrXD   BREAKW.VTKR    XT 
ASHTABULA.  OHIO. 

been  u.sed  for  centuries,  engineers  have  not  yet  fully 
adapted  the  design  to  the  results  required.  He  con- 
siders that  through  conservati.sm  or  lack  of  knowledge 
they  have  made  these  structures  unduly  expensive  to 
build  and  maintain.  Further,  he  points  out  that  since 
the  power  of  wave  action  is  exerted  most  strongly  for 
only  a  short  distance  below  and  above  the  water  level, 
it  is  evident  that  economy  of  construction  requires  the 
minimum  height  which  will  afford  the  desired  degree 
of   shelter. 

Rock  Ri'bbU-Moiind  Con.'itriniidn — Stone  l)reak- 
waters  are  almost  exclusively  of  the  rubble-mound  type, 
consisting  of  a  base  and  core  of  small  stone,  faced 
and  capped  with  massive  rough  <iuarry  blocks  to  finish 
the  structure  to  the  required  height  and  section.  Care 
is  required  in  placing  the  blocks  so  that  they  will 
interlock  and  support  each  other  against  the  attacks 
of  heavy  waves,  but  repair  work  is  required  at  times 
on  account  of  damage  done  by  storms.  This  construc- 
tion for  the  outer  breakwater  at  Chicago  was  described 
in  Engineering  News  of  Oct.  14,  1915,  p.  740. 

Typical  rock  rubble-mound  breakwaters  are  those  at 
Ashtabula  and  Conneaut,  Ohio,  shown  in  Figs.  1  and  2 
respectively.  Granite  is  usually  considered  the  best 
stone  for  this  purpose,  as  it  absorbs  very  little  water. 


is  hard  and  does  not  disintegrate,  while  the  rough  and 
irregular  shape  of  the  blocks  helps  the  interlocking 
of  the  mass  of  stone.  Fig.  3  shows  the  placing  of  a  mas- 
sive keystone  block  in  a  breakwater  of  this  type.  The 
specifications  of  the  Corps  of  Engineer^,  U.  S.  Army,  for 
the  work  at  Conneaut,  Ohio,  called  for:  "Hard,  close- 
grained  quarry  run  stone  of  quality  suitable  for  the 
purpose  and  which  will  not  disintegrate  under  the  con- 
ditions to  be  met;  its  weight  shall  not  be  less  than 
135  lb.  per  cubic  foot." 

As  an  example  of  work  of   this  kind  the   following 
particulars    are    given    of    the    Conneaut    breakwater. 
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I-li;.   ;— RUBELK-MOUND  BREAKWATER  .VT  CONNEAUT 
A.   quarry-run    stone   of   an\-   ^izo  :    B.    mininium    .^    tons : 
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shown  in  Fig.  2,  this  information  being  summarized 
from  the  government  specifications.  Quarry  run  stone 
of  any  size  is  used  for  the  lower  part  of  the  core,  not 
more  than  10  per  cent  of  foreign  matter  being  per- 
mitted. The  upper  part  of  the  core  is  a  mixture  of 
such  sizes  as  to  insure  dense  construction,  the  minimum 
weight  of  stones  being  500  lb.  and  50  per  cent  by  weight 
being   1  ton  or  more. 

On  the  slopes  of  the  core  is  a  10-ft.  covering  of  heavier 
rock,  with  a  mininium  weight  of  .^00  lb.  in  the  lower  por- 
tion and  STtons  up  to  lake  level.  The  top  of  breakwater  and 
upper  parts  of  the  slopes  are  formed  with  stones  not  less 
than  12-in.  in  least  dimension  and  weighing  about  3  tons. 
10  per  lent  of  less  weight  being  permitted  if  properly  in- 
terspersed with  large  stone.  These  large  stones  should  ex- 
tend at  least  .5  ft.  into  the  work,  perpendicular  to  the  slope, 
but  in  not  more  than  10  per  cent  by  weight  this  require- 
ment may  be  reduced  to  Z\  ft.  When  the  top  of  the  break- 
water is  formed  by  stones  weighing  not  less  than  five  tons, 
a  minimum  thickness  of  3  ft.  is  permitted.  In  the  upper 
part  of  the  core  and  the  covering  of  the  side  slopes  no  stone 
is  to  be  used  whose  greatest  dimension  is  more  than  ."i 
times  its  average  thickness. 

In  construction,  the  lower  part  of  the  core  and  slope  cover- 
ing may  be  plaied  by  dumping  from  deck  or  dump  scows, 
derrick  buckets  or  skips,  or  by  tripping  or  lowering  in  place 
"or  in  any  other  manner  which  the  contractor  may  select." 
Derricks  must  be  used  for  the  upper  part  of  the  covering, 
each  stone  being  lowered  in  place  before  being  released. 
For  the  top  covering,  all  stones  must  be  set  securely  and  in 
as  close  contact  with  each  other  as  practicable,  with  joints 
approximately  normal  to  the  surface  of  the  breakwater. 
The  maximum  permissible  variations  from  grade  or  be- 
tween adjacent  stones  is  18  in.  on  slopes  and  12  in.  on  top, 
measured  at  right  angles  to  the  surface. 

One  engineer  of  extended  experience  states  that  the 
rock  rubble-mound  is  the  best  where  the  waterway  is 
sufficiently  large  to  permit  its  use,  owing  mainly  to 
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ease  of  construction  in  exposed  locations  and  the  ease 
with  which  repairs  can  be  made  without  disturbing  the 
original  work,  together  with  the  fact  that  any  slight 
displacement  or  settlement  is  less  apparent  and 
unsightly  than  an  equal  movement  in  a  concrete  struc- 
ture having  straight  lines  and  surfaces.  Further,  Gen- 
eral Black  considers  that  the  rubble-mound  has  an 
advantage  in  the  facility  of  changing  the  height  and 
width  of  crest  to  meet  conditions  which  may  develop 
after  construction  has  been  started. 

Concrete  for  Lake  Marine  Works — Concrete  break- 
waters and  piers  on  the  Great  Lakes  are  of  different 
types,  approximately  as  follows:  (1)  Mass  concrete, 
(2)  poured  or  precast  concrete  blocks;  (3)  hollow  rein- 
forced-concrete  caissons  filled  with  stone  or  lean  con- 
crete and  capped  with  concrete.  In  these  three  types 
the  concrete  work  is  mainly  the  superstructure,  being 


that  when  these  are  broken  loose  during  a  storm  they 
carry  small  pieces  of  concrete  with  them.  Also,  that 
water  will  penetrate  the  surface  and  in  freezing  will 
split  off  small  flakes,  leaving  a  fresh  surface  for  similar 
attack.  It  is  obvious  that  deterioration  from  such 
causes  must  be  very  slow.  Experience  indicates  that 
these  effects  are  limited  and  that  in  general  the  injury 
is  not  cumulative.  •  Investigations  indicate  also  that 
actual  abrasion  of  concrete  by  floating  ice  is  very  slight. 
Climatic  condition.s  are  specially  severe  on  Lake  Su- 
perior, but  concrete  marine  structures  which  have  been 
in  service  for  several  years  are  reported  officially  to 
be  in  excellent  condition.  For  example,  it  is  stated 
that  in  the  Marquette  breakwater,  built  1893-1905,  there 
has  been  no  deterioration  of  concrete  where  Portland 
cement  was  used.  In  a  portion  of  the  work  built  with 
natural  cement  the  surface  disintegrated  to  some  ex- 


FIG.   3— PLACING   KET.STONE   .^ND  TOP   BLOCKS  OF    KUIUJLE-MUUND    UKEAKW.XTEU 


placed  upon  a  foundation  bed  of  loose  rock  or  upon 
timber  cribs  filled  with  rock.  The  caisson  construction, 
as  invented  and  patented  by  Col.  W.  V.  Judson,  Corps 
of  Engineers,  U.  S.  A.,  was  described  in  Engineering 
News  of  Oct.  15,  1908,  p.  419,  421,  and  in  Engineering 
News-Record  of  Aug.  8,  1918,  pp.  258  and  287.  A 
typical  caisson  ready  for  launching  is  shown  in  Fig.  4. 
Concrete  block  rubble-mound  construction,  as  used  at 
some  foreign  ports,  has  been  used  very  little  by  Ameri- 
can engineers  (except  on  the  Panama  Canal  work)  and 
not  at  all  on  the  Great  Lakes.  Such  work  is  not  com- 
parable directly  with  the  stone  rubble-mound,  as  its 
blocks  are  usually  cubical  instead  of  having  the  rough 
and  irregular  form  of  quarry  blocks. 

A  theory  advanced  as  to  deterioration  of  concrete  in 
marine  work  on  the  Great  Lakes  is  that  spray  freezing 
upon  the  surface  will  build  up  great  masses  of  ice  and 


tent,  but  this  occurred  soon  after  construction  and  no 
change  has  occurred  since.  Further,  at  the  piers  of 
the  Duluth  ship  canal,  built  in  1898-1902,  there  is  no 
raveling,  but  the  pier  at  Superior  (1904-1913)  shows 
some  raveling  at  the  water  line.  This  action  is  at- 
tributed to  the  washing  out  of  part  of  the  cement  by 
the  motion  of  the  water  before  the  concrete  had  set 
thoroughly,  which  would  produce  a  weak  or  lean  surface 
concrete.  But  as  the  concrete  back  of  this  is  of  normal 
character  the  raveling  is  not  expected  to  extend.  In 
recent  work  means  are  taken  to  protect  fresh  concrete 
from  wave  action.  These  piers  and  the  Marquette 
breakwater  are  shown  in  Fig.  5. 

Quality  of  Concrete — That  damage  from  ice  and 
water  may  be  reduced  to  a  negligible  factor  if  the  con- 
crete is  made  with  a  view  to  resisting  these  destructive 
influences  is  indicated  in  a  report  reviewing  experience 
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with  concrete  in  breakwater  and  pier  construction  on 
Lake  Michigan,  by  J.  A.  B.  Tompkin.s,  principal  as.sis- 
lant  engineer.  U.  S.  Engineer  Office,  Milwaukee,  Wis. 
An  abstract  of  this  is  given  below : 

The  first  concrete  construction  in  connection  with  works 
(if  harbor  improvement  on  Lake  Michigan  was  in  188S. 
when  9.T  ft.  of  concrete  superstructure  was  built  on  the 
Chicago  timber  crib  breakwater.  The  outer  face  of  this 
concrete,   which   has   been   exposed  to   the   elements   for  32 


(1908),  Manitowoc  breakwaters  (1909),  Milwaukee  south 
pier  (l'JO!)-i;tlO).  Racine  north  breakwater  (1912-1913). 
Sheboygan  breakwater  (1914-1915),  Racine  south  break- 
water (1916-1918),  Indiana  Harbor  outer  breakwater 
(1920).  All  caissons  were  of  1:2:4  mix,  and  generally 
"stone  dust"  was  used  instead  of  sand,  the  exceptions  being 
that  sand  was  used  for  the  upper  five  feet  of  the  caissons 
;nd  for  the  entire  superstructure  foi'  Racine  south  break- 
water and  entirely  for  the  caissons  for  Indiana  Harbor  (see 
Figs.  4  and  6).  .^t  Algoma  the  outer  surface  of  the 
caissons  near  the  waterline  has  been  worn  to  a  depth  of 
from  an  inch  or  two  to  six  or  eight  inches.  The  rate  of 
wear  is  very  small  and  as  there  is  14  ft.  of  solid  concrete 
behind  the  wearing  surface,  it  may  be  safely  said  that  the 
breakwater  will  last  a  hundred  years,  although  its  appear- 
:ince  is  far  from  satisfactory.  There  has  been  less  wear  at 
.•^heboygan,  at  Milwaukee  south  pier,  and  at  Racine  north 
breakwater,  but  apparently  no  wear  at  Racine  south  break- 
water, which  is  in  excellent  condition.  Many  other  con- 
crete structures  on  Lake  Michigan  have  well  withstood  the 
action  of  the  elements. 

While  there  are  numerous  examples  on  Lake  Michigan 
where  concrete  made  of  "stone  dust"  has  given  excellent 
wear  with  little  or  no  sign  of  disintegration,  all  concrete 
which  has  seriously  disintegrated  was  made  with  "stone 
dust."  Where  well  graded  sand  was  used  there  has  been 
practically  no  distintegration.  Experiment  has  shown  that 
concrete  made  with  stone  dust  will  absorb  from  30  to  50 
per  cent  more  water  than  similar  concrete  made  with  sand. 
The  use  of  stone  dust  or  quarry  screenings  for  making 
concrete,  which  will  be  exposed  to  freezing  temperatures,  is 
not  recommended.    The  leaner  the  concrete,  the  greater  the 
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years,  is  practically  unaffected.  The  concrete  superstruc- 
ture on  the  timber  crib  breakwater  at  Milwaukee  was 
begun  in  1903  and  completed  in  1909.  Quarry  screenings 
were  used  instead  of  sand  in  this  work,  the  proportions 
being  1:3:6  and  1:2J:5  for  cement,  screenings  and  broken 
stone.  The  screenings,  or  "stone  dust"  consisted  of  the 
product  resulting  from  crushing  limestone,  all  of  which 
would  pass  through  a  screen  with  .l-in.  mesh  and  some  was 
so  fine  as  to  pass  through  a  No.  100  sieve.  There  is  con- 
siderable disintergration  of  the  superstructure  in  places, 
especially  at  the  joints  between  monoliths.  This  may  be 
due  in  part  to  movements  of  the  timber  cribs  under  heavy 
wave  impact.  In  some  places  where  superstructure  blocks 
adjoin  the  damage  extends  for  two  or  three  feet  into  the 
blocks.  The  effect  of  the  wear  has  been  to  form  rounded 
surfaces  which  appear  to  have  reached  a  sort  of  equilibrium, 
the  annual  damage  being  small.  Such  damage  as  has  been 
done  affects  the  appearance  of  the  concrete  more  than  any- 
thing else. 

Reinforced-concrete     caissons     provided     with     concrete 
superstructure    have     been    used    at    .\lgoma    breakwater 


absorption,  the  percentages  of  absorption  when  sand  is  used 
being  about  as  follows:  31  per  cent  for  1:1J:3  concrete; 
.S.'.  per  cent  for  1:2:4;  GiS  for  1:2J:5;  8J  for  1:3:6  and  9i 
per  cent  for  1:5:10  concrete. 

k  careful  inspection  of  all  concrete  harbor  work  on 
Lake  Michigan  leads  to  the  confident  belief  that  with  mixes, 
aggregates  and  methods  now  employed  no  serious  dis- 
integration or  wear  by  the  elements  need  be  apprehended. 
When  wear  has  occurred,  nothing  is  involved  but  the 
appearance  of  the  structure  and  this  can  be  restored,  if 
desired,  at  relatively  small  cost. 

Frost  Effect  on  Concrete — An  example  of  surface 
disintegration  of  concrete  by  frost  is  shown  in  Fig.  7, 
representing  a  portion  of  the  north  breakwater  at 
Racine,  Wis.  This  structure  is  composed  of  concrete 
caissons  which  are  filled  with  rubble  stone  to  within 
35  ft.  of  the  top,  this  upper  portion  being  filled  with 
solid  concrete.  In  this  case  the  1:2:4  mix  was  made 
with  stone  dust,  and  it  has  been  pointed  out  above  that 
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such  concrete  absorbs  more  water  and  is  thus  liable 
to  greater  surface  damage  by  freezing.  High  prices 
of  sand  are  given  as  one  reason  for  the  use  of  stone  dust. 

Mr.  Tompkins  states  that  while  the  disintegration 
may  extend  to  a  depth  of  four  or  six  inches  in  eight 
to  ten  years,  beyond  that  depth  the  concrete  is  perfectly 
sound.  In  his  opinion,  the  imperfections  in  the  Racine 
breakwater  are  no  greater  or  more  serious  than  would 
exist  in  a  rubble-mound  breakwater  after  a  similar 
length  of  exposure  to  wave  action.  Worse  examples 
may  be  found,  but  the  injury  is  usually  local  rather 
than  general  and  being  superficial  the  stability  of  the 
structure  is  not  impaired  or  threatened.  No  repairs  to 
concrete  have  been  made  on  a  large  scale  but  small 
patch  repairs  are  said  to  have  stood  for  years. 

QitaUtij  of  Marine  Concrete — High  quality  of  con- 
crete, both  as  to  materials  and  manufacture,  is  of  the 
utmost  importance  in  marine  structures.  On  this  point, 
the  following  is  an  abstract  of  the  report  already  men- 
tioned, supplemented  by  a  later  statement  from  Mr. 
Tompkins : 

The  trouble  with  concrete,  especially  when  used  in  inarine 
construction  is  that  its  manufacture  is  not  yet  standardized, 
but  experience  indicates  that  with  intelligent  care  at  each 
step  in  manufacture  a  thoroughly  durable  concrete  may  be 
produced.  Poor  cement  is  not  a  probable  cause  of  concrete 
failure,  as  cement  manufacture  has  reached  such  a  degree 
of  excellence  that  it  is  rare  to  find  cement  which  does  not 
come  up  to  the  requirements  of  standard  specifications. 
But  the  choice  of  aggregate  is  most  important.  Both  stone 
and  sand  must  be  well  graded  and  free  from  dirt.  Our 
best  results  have  been  obtained  by  using  a  well-graded 
washed  gravel  with  clean  well-graded  sand;  but  entirely 
satisfactory  results  have  been  obtained  with  crushed 
dolomitic  limestone.  "Stone  dust"  or  quarry  screenings 
should  never  be  used  in  marine  construction,  at  least  above 
the  frost  line.  No  mixture  leaner  than  1:2:4  should  be  con- 
sidered for  marine  construction,  and  a  richer  mixture  is 
desirable  if  the  concrete  is  to  be  deposited  in  water. 

Mixing  concrete  with  water  polluted  by  sewage  is  fre- 
quently a  cause  of  poor  concrete,  as  evidenced  by  work  at 
different  localities.  Where  the  water  is  relatively  pure,  the 
concrete  is  apparently  of  better  quality  than  at  localities 
where  large  amounts  of  sewage  -are  discharged  into  the 
water.  It  certainly  appears  desirable  to  use  as  pure  a 
water  as  may  be  economically  attainable.  The  tendency 
has  been  to  make  entirely  too  wet  a  concrete.  The  proper 
water  content  should  be  ascertained  and  mechanical  or 
other  means  taken  to  insure  only  the  proper  percentage  of 
water  in  each  batch. 

It  is  of  the  utmost  importance  that  concrete  should  be 
thoroughly  mixed,  and  it  has  been  found  that  with  a  ii-yd. 
batch  mixer  at  least  twelve  turns  should  be  made  after  the 
materials  have  been  charged.     More  turns  and  consequently 


longer  mixing  periods  are  advisable  with  .arger  mixers, 
but  for  ordinary  work  the  use  of  rotary  drum  mixers  of 
greater  capacity  than  1  yd.  is  not  recommended.  Much  of 
the  concrete  on  the  Racine  breakwater  which  has  disin- 
tegrated (see  Fig.  7)  was  made  with  a  2-yd.  mixer.  Con- 
tractors and  foremen  are  usually  in  a  hurry,  and  poorly 
mixed  batches  are  sure  to  find  their  way  into  the  mass 
unless  the  work  is  watched  carefully  and  ample  mixing  is 
insisted  upon. 

Where  concrete  is  to  be  deposited  under  water  or  even 
near  the  surface  it  is  our  present  practice  to  use  a  canvas 
dam  or  curtain  in  the  form.  No  attempt  is  made  to 
deposit  concrete  in  the  dry,  but  the  dam  gives  still  water, 
free  from  waves  and  splashing  which  might  wash  out  the 
cement.  When  this  precaution  has  not  been  taken  the 
<  esult  has  been  in  some  cases  a  honeycombed  concrete  sub- 
ject to  rapid  deterioration. 

Disintegration  of  concrete  in  marine  constiniction  is 
caused  principally  by  the  freezing  of  absorbed  water,  a 
contributing  cause  being  erosion  by  floating  ice.  It  is 
necessary,  therefore,  that  concrete  should  be  as  dense  as 
possible,  with  hard  and  fairly  smooth  surfaces.  This  re- 
quires that  the  sand  and  stone  must  be  well  graded  and  of 
proper  quality,  that  the  concrete  is  thoroughly  mixed  and 
that  great  care  is  taken  in  depositing  it  in  the  forms. 
Although  the  exposed  surface  should  be  hard  and  smooth, 
such  special  finish  as  is  obtained  in  sidewalk  work  is  not 
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desirable.  The  surface  should  be  made  by  working  fine 
material  to  the  outside,  smoothing  with  a  spade  or  other 
suitable  tool,  and  taking  care  that  no  stone  fragments 
extend  through  the  surface  skin,  as  all  such  places  form 
points  for  the  beginning  of  disintegration. 

Cross  Section  a  Design  Factor — An  advantage 
claimed  for  the  rubble-mound  breakwater  is  that  it 
presents  a  combined  sloping  and  irregular  surface  to 
absorb  the  shock  and  break  up  the  solid  mass  of  water 
in  the  waves,  with  the  further  and  consequential  advan- 
tage of  reducing  the  reflex  action  due  to  the  stoppage 
of  the  waves.  In  breakwaters  of  this  type  for  the  U.S. 
Government  the  outer  slope  is  usually  0.66  on  1,  or 
1  on  li.  It  is  claimed  that  with  smooth  surfaces  of 
the  same  inclination,  the  waves  would  shoot  over  into 
the  protected  area  and  cause  undesirable  disturbance. 
Stepped  slopes  might  check  such  action  by  breaking  up 
the  solid  body  of  the  wave. 

At  certain  places,  however,  such  as  harbor  entrances, 
the  flat  slope  would  be  undesirable  on  account  of  the 
great  width  of  opening  required  for  a  channel  of  given 
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depth.  This  is  instanced  in  the  breakwater  at  Great 
Lakes,  III.,  noted  above.  Concrete  structures  with  such 
a  flat  sk)pe  for  the  full  height  are  rarely  if  ever  used 
and  would  require  a  greater  cross-section  than  a  struc- 
ture with  more  nearly  vertical  sides  and  having  equal 
resistive  strength.  In  some  cases  the  narrower  struc- 
ture is  desirable  or  necessary,  so  that  rubble-mound 
construction  is  not  universall.v  available.  Concrete 
breakwaters  have  been  made  for  some  years  with  a  face 
slope  of  about  3  on  1  for  the  body  and  a  flatter  slope 
for  the  superstructure,  so  that  the  waves  generally 
flow  over  the  breakwater. 

It  has  been  stated  by  General  Black  that  if  waves  are 
to  be  excluded  entirely  from  the  sheltered  area  the 
breakwater  must  be  high  and  of  very  heavy  cross-.sec- 
tion  in  order  to  kill  the  energy  of  the  waves.  In  such 
case  the  energy  is  expended  partly  in  throwing  the 
water  high  into  the  air  and  partly  in  causing  downward 
pressure  and  scour.  If  the  breakwater  is  relatively 
low  and  with  a  flat  slope,  the  wave  will  be  tripped  and 
the  water  thrown  downward  on  and  across  the  structure. 
This  will  cause  a  splash  and  slight  disturbance  in  the 
sheltered  area,  but  the  wave  energy  will  be  dissipated. 
The  rougher  the  resisting  surface  the  more  the  energy 
of  the  wave  will  be  broken  up,  but  on  the  other  hand 
the  heavier  must  be  the  individual  blocks  and  the  better 
must  they  be  bonded  together. 

Comparative  Cost — Direct  comparison  of  cost  of 
stone  and  concrete  construction  is  not  easy,  since  con- 
ditions vary  at  diff'erent  points.  For  the  former  it  has 
been  claimed  that  the  cost  of  stone  rubble-mound  con- 
struction is  less  than  that  of  concrete  caisson  work  in 
shallow  water  and  about  equal  to  the  latter  in  depths 
of  25  to  30  ft.  An  engineer  who  has  used  concrete 
extensively  considers  that  the  rubble-mound  construc- 
tion as  designed  by  the  U.  S.  Engineers  may  be  cheaper 
in  depths  not  exceeding  16  ft.,  but  that  in  depths  of 
30  to  40  ft.,  for  which  breakwaters  are  now  contem- 
plated, the  concrete  caisson  type  will  be  much  cheaper 
and  will  enable  the  breakwater  to  be  built  in  much  less 
time.  He  estimates  that  as  a  very  general  rule  the  cost 
of  concrete  caisson  construction  will  vary  as  the  depth, 
while  that  of  stone  rubble-mound  construction  will  vary 
as  the  square  of  the  depth.  On  behalf  of  stone,  how- 
ever, it  is  claimed  that  this  rule  may  hold  true  foi- 
quantities  but  not  for  price,  since  the  unit  price  per 
ton  of  rubble-mound  construction  decreases  somewhat 
with  the  depth,  partly  on  account  of  the  use  of  a  larger 
percentage  of  core  stone  which  is  of  relatively  low 
price,  and  partly  on  account  of  the  reduced  overhead 
expense  due  to  the  greater  quantity.  At  Great  Lakes, 
111.,  the  average  cost  complete  was  estimated  at  $224.50 
per  lineal  foot  for  the  rock  mound  and  $222.25  for  the 
concrete  caisson  woi'k. 


Engineers  to  Control  Forest  Fires 

The  forest, fire  problem  of  Minnesota  is  to  be  studied 
by  a  commission  of  engineers  appointed  by  Governor 
Preuss,  in  view  of  the  frequent  and  extensive  losses  of 
property  and  life.  Premature  drainage  of  land,  far  in 
advance  of  agricultural  requirements,  with  the  result  of 
lowering  the  water  table  and  leaving  dry  peat  bogs,  is 
suggested  as  one  factor  in  the  fires  that  occur  every  few 
years.  This  suggestion  is  made  by  J.  R.  Stack,  in  the 
October  Bulletin  of  the  Minnesota  Federation  of  En- 
gineering Societies,  at  St.  Paul. 


Justifiable  Highway  Expenditures 
Determined  by  Traffic 

Percentage   of   Expenditure    for    Railway    Mainte- 

nance-of-Way  Basis  for  Determining  Expense 

Justified  for  Road  Improvement 

By  N.  W.  Dougherty 

Professor  of  Civil   Eiij^ineeririK.   University   cf   T'-nnessei"-. 
Knoxville.  Tenn. 

THERE  is  a  popular  fallacy,  sponsored  by  many 
organizations  and  individuals,  that  no  matter  what 
the  expenditure,  it  may  be  justified  on  the  general  basis 
that  good  roads  pay  for  themselves.  My  object,  in  this 
paper,  is  to  show  that  this  is  sometimes  true  and  many 
times  it  is  not  true. 

Is  there  a  method  by  which  expenditures  may  be 
shown  to  be  justifiable  or  excessive?  The  answer  is  that 
there  is  no  absolute  method,  and  one  may  never  be  de- 
veloped, but  there  is  certainly  some  way  of  balancing  one 
expenditure  against  another  to  the  end  that  money  may 
be  expended  where  most  needed. 

The  new  federal  highway  law  fixes  the  federal  system 
at  7  per  cent  of  the  total  road  mileage.  This  means  that 
in  many  states  93  per  cent  of  the  roads  will  have  to  be 
cared  for  by  the  counties  and  in  all  the  states  93  per  cent 
of  the  roads  must  be  cared  for  by  the  counties  and  the 
state.  With  the  appropriation  now  authorized,  the  7  per 
cent  program  will  not  be  completed,  in  many  cases,  dur- 
ing a  period  of  fifteen  years.  There  will  be  a  large 
mileage  of  the  federal-aid  system  that  will  have  to  wait 
until  toward  the  end  of  the  program.  In  the  meantime 
the  traffic  must  pass  over  the  roads.  It  is,  therefore, 
time  to  study  well  while  we  are  at  the  beginning  of  the 
work.  In  most  states,  somewhere  between  80  and  90 
per  cent  of  the  roads  will  fall  to  county  or  township 
charge.  The  real  problem  then  is  going  to  be  one  for 
the  counties  and  the  townships  rather  than  one  for  the 
state  and  nation. 

Roads  of  One  County — Let  us  consider  a  specific 
example.  In  Davidson  County,  Tenn.,  25  per  cent  of 
the  road  mileage  is  waterbound  macadam  with  carpet 
treatment,  constructed  and  maintained  by  the  county 
highway  department.  Approximately  7  per  cent  of  the 
total  mileage  has  been  designated  as  state  and  federal- 
aid  roads.  The  map  .shows  the  weighted  average  daily 
traffic  for  the  year  on  a  large  number  of  the  main 
I'oads.  The  thickness  of  the  line  is  proportional  to  the 
total  number  of  vehicles  passing  both  ways  and  the 
numerals  show  the  average  daily  trafl!ic  for  the  year. 

By  taking  the  average  of  the  counts  at  adjacent  sta- 
tions and  multiplying  by  the  distance  between  stations, 
a  rough  approximation  to  the  total  vehicle  mileage  may 
be  obtained.  Counts  were  made  on  enough  of  the  minor 
roads  to  get  an  estimate  of  the  average  traftic  on  each 
road.    The  total  estimated  vehicle  mileage  is  as  follows: 

Viliicle  Ml  IPS 

Hoads   on   wliicli   count   was   made 77.230 

I'lsliniates    on    main    road.s    wliere    no    count    wa.s 

madj'     T.4Si> 

Ksi  imatf  on   district   roads    14,600 

Total      99.2«0 

The  main  roads  comprise  approximately  25  per  cent 
of  the  total  mileage  while  the  traffic  on  them  comprises 
85  per  cent  of  the  total  traffic.  The  problem  of  econom- 
ical expenditure  is,  therefore,  with  the  75  per  cent  of  the 
mileage  carrying  the  15  per  cent  of  the  traffic. 
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The  county's  annual  expenditure  is  about  $420,000,  or 
1.16c.  per  vehicle  mile.  The  average  daily  traffic  varies 
from  less  than  25  vehicles  per  day  to  2.000  vehicles  per 
day.  In  the  summer  months  the  Harding  Pike  has  a 
traffic  of  over  3,000  vehicles  per  day.  If  the  average 
cost  is  1.16c.  and  the  traffic  variation  is  so  great,  there 
must  be  a  large  range  in  individual  costs.  The  County 
Highway  Commission  estimates  that  the  main  roads 
cost  $750  per  mile  per  year,  exclusive  of  interest  charge 
on  original  investment.  Then  2,000  vehicles  per  day 
make  a  vehicle  mile  cost  of  0.103c.  200  vehicles  make  a 
cost  of  1.03c.  and  20  vehicles  make  a  cost  of  10.3c.  The 
expenditure  on  the  district  roads  is  less  than  $750  per 
mile  per  year.  Half  the  above  amount  would  give  a 
vehicle  mile  cost  of  5.1c.  on  the  20-vehic!e  roads.  The 
investment  in  the  main  roads  will  average  $6,000  to 
$8,000  per  mile.  If  interest  on  this  investment  be 
charged  as  a  part  of  the  annual  cost,  the  above  amount 
should  be  increased  by  $300  to  $400,  making  the  vehicle 
mile  costs  increase  accordingly. 

Are  Costs  High  or  Lviv? — Is  it  possible  to  determine 
whether  these  costs  are  high  or  low?  An  approximate 
solution  seems  possible.  In  railway  operation  20  per 
cent  of  the  cost  of  operation  is  charged  to  maintenance 
of  way  and  structures.  In  highway  work  the  business 
of  the  highway  departments  is  to  furnish  a  traveled  way 
with  structures.  It  would,  therefore,  seem  reasonable  to 
assume  that  20  per  cent  of  the  cost  of  operation  would 
be  a  fair  charge  for  highway  costs.  Few,  if  any,  ac- 
curate costs  of  operation  over  the  highways  have  been 
kept.  The  average  cost  of  operating  an  auto  or  truck 
over  the  Davidson  County  roads  will  not  be  less  than 
10c.  and  it  may  be  more  than  15c.  per  vehicle  mile,  (83 
per  cent  of  the  traffic  in  the  county  is  motor  traffic). 
Twenty  per  cent  of  10c.  is  2c.  and  20  per  cent  of  15c.  is 
3c.  Two  to  three  cents  per  vehicle  mile  is  not  excessive 
because  the  public  is  paying  two  to  five  cents  per  vehicle 
mile  on  the  toll  roads  in  an  adjacent  county.  If  the 
charge  were  extortionate  the  toll  roads  would  be  avoided 
and  use  made  of  parallel,  though  less  desirable,  routes. 
This  is  not  saying  that  the  charge  is  what  it  should  be, 
because  the  same  or  better  service  can  be  given  for  less 
than  2c.  per  vehicle  mile.  A  service  charge  of  between 
5  and  10c.  would  be  questionable  and  a  chai'ge  of  more 
than  10c.  would  probably  drive^much  of  the  traffic  off 
the  roads.  - ' 

J  In  determining  a  fair  vehicle-mile  e.xpenditure  that  a 
filghway  department  may  make,  due  consideration  should 
be  given  to  the  saving  in  cost  of  operation  due  to  im- 
provement of  surface.  The  diflFerence  will  be  greatest 
when  the  change  is  made  from  the  mud  to  a  hard  surface 
and  has  been  estimated  to  be  as  great  as  10  to  15c.  per 
ton-mile.  The  difference  in  the  cost  of  operation  for  the 
various  hard  surfaces  is  not  known.  Engineers  have 
usually  assumed  that  it  was  not  very  great  and  have 
made  their  selections  of  type  on  other  considerations. 
Suppose  the  life  of  a  $2,000  automobile  to  be  100.000 
miles,  or  2c.  per  mile;  now  reduce  this  to  80,000  miles 
by  a  different  type  of  surface  and  the  cost  will  rise  to 
2.5c.  per  mile.  Other  co.sts  would  probably  be  in- 
creased accordingly.  On  the  heavy  traffic  roads,  where 
the  unit  traffic  costs  are  low,  this  item  may  be  the  con- 
trolling factor  in  the  selection. 

Taking  the  2  to  3c.  as  a  reasonable  vehicle  mile  ex- 
penditure, 2,000  vehicles  per  day  would  justify  an  an- 
nual expenditure  of  from  $14,600  to  $21,900  per  mile; 


200  vehicles  per  day  would  justify  $1,460  to  $2,190  per 
mile,  and  20  vehicles  per  day  would  justify  $146  to  $219 
per  mile.  Most  of  the  main  roads  in  the  county  have 
200  or  more  vehicles  per  day  throughout  their  whole 
lengths,  which  is  enough  traffic  to  justify  a  hard 
surface.  Some  of  the  district  roads  will  have  less  than 
20  vehicles  per  day,  making  it  difficult  to  justify  enough 
e.xpenditure  to  furnish  a  hard  surface.  The  county  com- 
mission finds  that  it  will  cost  about  $500  per  mile  per 
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year  to  furnish  a  macadam  surface  on  the  district  roads. 
Now  $500  per  mile  per  year  at  3c.  per  vehicle  mile  re- 
quires a  traffic  of  45  vehicles  per  day.  There  are 
probably  70  per  cent  of  the  roads  in  the  county  which 
average  less  than  45  vehicles  per  day.  A  larger  expendi- 
ture than  3c.  per  vehicle  mile  must  be  justified  or  a 
smaller  amount  than  $500  per  mile  per  year  expended. 
Conclusions — It  is  thus  seen  that  the  total  budget  of 
$420,000  for  this  county  may  be  justified,  since  the 
average  cost  is  1.16c.  per  vehicle  mile,  but  it  is  doubtfui 
whether  all  the  expenditures  on  the  district  roads  can  be 
justified.  Since  the  cost  is  so  low  on  the  main  roads,  the 
high  cost  on  the  district  roads  is  apt  to  be  overlooked 
The  traffic  demands  that  a  sufficient  expenditure  ba 
made  on  the  main  roads.  Where  the  traffic  is  over  200 
vehicles  per  day,  any  surface  necessary  to  carry  the 
traffic  may  be  justified,  but  only  that  type  of  surface 
should  be  chosen  which  will  make  the  traffic  costs  a 
minimum.  When  the  traffic  is  between  45  and  200 
vehicles  per  day,  enough  money  may  be  justified  to 
furnish  a  surface  that  will  carry  the  traffic,  though  the 
surface  maj'  not  be  of  the  highest  class.  When  the 
traffic  is  less  than  45  vehicles  per  day  a  high  vehicle- 
mile  cost  will  be  necessary  or  the  type  of  surface  must 
be  cheaper  than  waterbound  macadam.  It  is  with  this 
class  of  road  that  the  large  saving  in  operating  cost 
may  come.  Ten  cents  per  vehicle  mile  on  ten  vehicles 
per  day  would  justify  an  annual  expenditure  of  $365 
Such  a  sum  can  get  the  traffic  out  of  the  mud  and  place 
it  on  a  dry  surface  paved,  in  many  cases,  with  gravel. 
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Flow  of  Fluids  Through  Commercial  Pipe  Lines 

By  RoiiEKT  E.  Wilson      and      W.  H.  McAdams 

Research    I-isboratory   of   Appliicl    riiiTnistiy.    Massachusetts    Institute 
of  TechnoIog;.v,   Cambridge.   Mass. 


This  analysis  of  fluid  flow  is  a  condensation  of  a  much  Irwwn  as  "Contribution  No.  40  from  the  Research  Labora- 

more  extensive  treatment  of  the  same  subject  by  the  authors  tory  of  Applied  Chemistry,  M.  I.  T."     In  the  present  form 

and  M.  Seltzer,  publvihed  in  the  "Jounml  of  Industrial  and  it  is  "Contribution  No.  19  from  the  Department  of  Chemical 

Engineering  Chemistry,"  Feb.,  1922.     In  that  form  it  was  Engineering,  M.  I.  T." 


THIS  paper  presents  in  conden.<;ed  form  th?  working 
method  recommended  by  the  authors  for  calculating 
the  quantitative  i-elations  between  pressure  drop  and  rate 
of  flow  of  fluids  (gases,  vapors  and  liquids)  through  com- 
mercial pipe  lines.  Those  interested  in  the  data  from 
which  the  curves  given  were  derived,  and  in  a  more  de- 
tailed discussion  of  many  of  the  more  theoretical  aspects, 
are  referred  to  the  more  complete  paper  on  this  subject. 

For  many  years  engineers  have  used  some  form  of  the 
Fanning  equation  for  this  purpose.  The  form  often  used 
employs  absolute  units   and   is: 


(1)    P 
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pressure  drop  due  to  friction  in  lb.  per  sq.ft. 
density  of  fluid  in  lb.  per  cu.ft. 
length  of  straight  pipe  in  feet, 
average  velocity  of  the  fluid   expressed  as  ft. 
per  sec. 

actual  inside  diameter  of  pipe  in  feet, 
hydraulic    radius    in    feet,    namely,   the    cross- 
sectional  area  in  sq.ft.  divided  by  the  wetted 
perimeter  in  feet. 

acceleration  of  gravity  =  32.2  ft.  per  sec. 
a  variable  coefllcient.  called  the  '"friction   fac- 
tor," which  has  no  dinienxions. 


Usual  Methods — In  using  this  equation  for  a  given  fluid, 
engineers  obtain  the  numerical  value  of  the  friction  factor 
for  the  conditions  in  ques.tion  from  suitable  tables  or  charts 
showing  /  as  a  function  of  certain  variables.  Thus,  for 
the  flow  of  air,  /  is  often  shown  as  an  hyperbolic  function 
of  diameter  only,  as  in  the  familiar  Unwin'  equation.  There 
are  .some  similar  equations  for  steam,  but  practically  no 
data  for  other  gases,  other  than  the  complicated  ecjuation 
of  Fritzche."  In  the  case  of  water,  /  is  shown  as  a  hyper- 
bolic or  other  similar  function  of  botli  velocity  and  diam- 
eter, and  a  factor  of  safety  is  introduced  to  allow  for  the 
formation  of  "tuberculations"  or  growths  in  the  pipe.  The 
variations  of  viscosity  with  temperature  have  been  ignored, 
although  they  should  not  be.  For  the  flow  of  oils  having 
viscosities  not  widely  different  from  that  of  water,  /  is 
sometimes  corrected  for  viscosity,  as  well  as  for  velocity 
and  diameter,  which  necessitates  a  very  complicated  treat- 
ment. 

It  is  found  that  empirical  equations  for  /  having  frac- 
tional exponents  of  r  and  d  can  be  derived,  and  the  re- 
sultant equation  combined  with  the  Fanning  equation.  This 
is  sometimes  done,  and  thus  the  use  of  tables  of  /  are 
avoided.  To  avoid  the  use  of  tables  of  logarithms  for  the 
fractional  exponents,  flow  charts  on  logarithmic  paper 
have  come  into  vogue  for  air,  water  and  steam,  but  no 
information  is  given  as  to  their  application  to  other  fluids. 

One  great  danger  in  using  these  exponential  formulas 
and  charts  derived  therefrom  is  that  most  of  them  were 
based  on  experimental  data,  were  not  in  general  highly  ac- 
curate for  a  variety  of  reasons,  and  at  best  covered  only  a 
comparatively  limited  range  of  diameter,  velocity  and  vis- 
cosity. Furthermore,  use  of  complicated  types  of  empirical 
equations  for  each  different  fluid  has  obscured  the  impor- 
tant fact  that  the  flow  of  all  fluids  is  essentially  a  single 
phenomenon,  deflnitely  predictable  from  the  viscosity  and 
density  of  the  fluid  in  question. 


Again,  many  engineers  have  not  realized  that  with 
liquids  of  medium  and  high  viscosity  the  flow,  instead  of 
being  "turbulent"  (such  as  is  usually  the  case  for  air  and 
water)  may  be  "straight  line"  (or  "viscous"),  in  which 
case  the  equation  of  flow  is  given  by  Poiseuille's  law,  which 
is  quite  different  from  equation  (1).  Even  where  this  was 
known,  it  was  not  possible  to  calculate  the  relation  between 
pressure  drop  and  rate  of  flow  for  all  fluids  under  all  rates 
of  flow;  first,  because  there  was  considerable  uncertainty 
as  to  which  type  of  motion  would  prevail;  and  .second,  due 
to  lack  of  reliable  data  for  the  numerical  value  of  the  fric- 
tion factor  for  use  in  equation   (1)   when  the  motion  is  tur- 


r.VITS  rSED  IN  THE  DIAGRAMS.  FIGS.  1  TO  4 

I)  —  .\ctuul  insid*'  diamt'tcr  of  pipe  in  incites. 

f  Tz  Friction  factor  for  ti»e  Fanning  formula  in  tlie  form  of 
equations  (1),  (:;)  or  (3).  Tin  numi  rival  valui-  of  / 
as  taken  from  Fig.  1  may  he  used  in  any  of  thr  iri»a- 
tion.s  in  thi.s  artirh-.  rt  yardh  s.s  of  what  units  arr  u.itd 
for  the  othir  tenn.i  i»i  the  pressure  drop  eiiuation.i 
quoted. 

1  =  I^cngth  of  .straight  pipe  in  feet,  plus  equivalent  length 
(in  feel)   of  elbows,  eti-. 

ji  zz  Pressure  dr-op  as  pounds  p<*r  sq.in. 
Q  =  Flow  in  I'.  S.  gallons  per  minute. 

s  —  Sp.gr.  of  fluid  at  its  average  temperature. 

V  =  Average  velocity'  of  fluid   in  ft.  per  sin-. 

c  =  Viscosity  of  fluid  at  a  deflnite  temperature  in  "centi- 
poise.^"    (—    \-isccsit\-   relati\e   to  water  :it   68   dep.    V.). 


bulent.     Such  data  were  desired,  especially  for  the  flow  of 
oils  of  medium  and  high  viscosity. 

Basis  of  the  Recommended  Method — The  following  facts 
are  now  well  established: 

1.  By  using  proper  values  of  /  equation  (1)  can  be  used 
for  all  fluids,  regardless  of  the  character  of  the  motion. 

2.  The  value  of  /  in  equation  (1)  for  all  types  of  motion 
is  a  function  of  velocity  (v),  diameter  (d) ,  density  (ic), 
and  absolute  viscosity  (m),  and  to  a  lesser  extent  of  the 
surface  roughness. 

3.  Fortunately,  however,  in  pipes  of  similar  roughness, 
f  is  not  an  independent  function  of  each  of  these  variables, 
but  only  of  the  ratio  dvH-/u.  Therefore,  in  a  given  case 
on.  the  numerical  ralue  of  f  of  halving  (or  doubling)  either 
velocity  diameter,  or  density  is  the  same  as  that  of  doubling 
{or  halving)  absolute  viscosity.  Note:  An  inspection  of 
equation  ( 1 )  shows  that  /  has  no  "dimensions."  Hence, 
it  should  be  a  function  of  variables  combined  in  such  a 
fashion  that  the  combination  has  no  dimensions.  From  ex- 
periments, it  was  found  that  /  varied  with  rf,  v,  tv,  and  /i. 
Taking  these   four   variables   in    English   absolute   units,   it 


is  seen  that  the  arrangement 


dviv 


is  the  only  possible  com- 


bination  in  which  the  units  cancel: 


(d)  (,•)  (w) 


M 


(sec.)     (ft.) 

4.  /'())•  .'itraight  Ibie  motion  in  pipes  of  all  materials,  / 
is  inversely  proportional  to  dvw/n,  the  proportionality  con- 
stant being  known,  at  least  for  very  smooth  tubes. 

.5.  For  turbulent  motion  in  all  kinds  of  pipe,  the  value  of 
/  is  an  inverse  function  of  the  ratio  drw/n,  but  this  func- 
tion must  be  determined  experimentally  for  pipes  of  vary- 
ing degrees  of  roughness. 
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Fin.  1.    RECOMMENDED  FRICTION  FACTORS    (fi    FOR 

COMMERCIAL  PIPE  LINES 
These  cnr\'es  are  based  on  tlie  flow  of  air,  steam,  water 
und  vai'ioiis  oils  in  pipes  of  steel,  wrouglit  iron,  lead,  copper 
and  brass.  As  compared  witli  the  vei->-  limited  range  covered 
by  the  ordinary  tables  of  friction  factors,  the  extreme 
range  of  diam  .Her,  velocity,  viscosity,  and  density  covered 
by  the  data  used  is  very  great,  as  is  shown  by  the  fol- 
lowing: 

Variable  Range 

Inside    diameter  Capillary  tubes  to  36-in.   pipes 

Velocity  0.1  to  100  ft.  per  sec. 

Viscosity  0.02  to  3.000  times  as  viscous  as  water 

at  68°  F. 
Density  0.075  to  62.3  lb.  per  cu.ft. 

Friction  factor  0.003  to  6.0. 
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COMMERCIAL    PIPE 
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FIG.  3.     TEMPER.A.TURE  VISCOSITY  CURVES  FOR 
TYPICAL  LIQUIDS 

1.  Mexican  petroleum   (Mex.  Pet.  Co.). 

2.  Meprolene    (  Park.s-Cramer  Co. ) . 

3.  California  heavy   crude.   15.2°    Be.    (Standard   Oil   Co.). 

4.  Castor  oil   (Smithsonian  Tables). 

5.  Glycerol    (Smithsonian  Tables). 

6.  Mobiloil  B    (Vacuum  Oil  Co.). 

7.  Mobiloil  A   (Vacuum  Oil  Co.). 

8.  Texas  engine  oil   (Vacuum  Oil  Co.). 
!i.   Olive  oil    (Smithsonian   Tables). 

10.  Linseed   oil    (Smithsonian  Tables). 

11.  Cal.  Light  Crude.  24.4°   Be.  (Standard  Oil  Co.). 

12.  Nonviscous  Neutral    (Vacuum   Oil  Co.  i. 

12A,  Amyl  alcohol    (Opt.  inactive)    (Smithsonian  Tables). 

13.  Mercury  (Smithsonian  Tables). 

14.  Turpentine    (Smithsonian  Tables). 

15.  Ethyl  alcohol    (Smithsonian  Tables). 

16.  Water   ( Sm'thsonian  Tables).' 
16A.  Benzene   ( Smith.'sonian  Tables). 

17.  Octane    ( Smillisonian  Tables). 
IS.   Heptane    (Smithsonian  Tables). 

19.  Carbon  disulphide  (Smithsonian  TabU's). 

20.  Hexane   (Smithsonian  Tables). 
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Some  or  all  of  these  facts  were  predicted  long  ago  by 
several  writers'  who  presented  highly  mathematical  papers 
on  this  subject.  However,  their  significance  has  not  been 
appreciated  by  engineers,  nor  have  they  been  verified  ex- 
perimentally over  any  considerable  range  of  velocities  and 
pipe  sizes,  until  very  recently.  In  1912  Blausius'  gave  a 
good  review  of  the  theory,  recalculated  the  data  of  Saph 
and  Schoder''  for  water  in  Kmootli  brass  and  galvanized- 
iron  pipes  and  the  data  of  Nusselt"  for  compressed  air,  and 
showed  that  /  was  a  function  of  dvw/ti,  cm  required  hy 
theory.  This  paper  seems  to  have  been  almost  completely 
overlooked  outside  of  Germany. 

In  1914  Stanton  and  PannelT  published  the  results  of 
experiments  made  by  them  with  air  and  water  flowing  in 
smooth  tubes  of  drawn  copper  and  brass,  ranging  in  size 
from  0.713  to  12.62  cm.  This  work  substantiated  the  pre- 
diction that  for  both  types  of  motion,  /  is  a  function  of 
dvw/ii,  and  they  presented  a  chart  showing  numerical 
values  of  /  for  an  equation  similar  to  equation  (1),  employ- 
ing c.g.s.  units.  In  1916  the  National  Physical  Laboratory 
published  additionar  data  for  air  and  water,  and  a  little 
for  shale  oil,  again  using  tubes  of  drawn  copper  and  brass. 
In  1920  the  Kinney  Mfg.  Co.  of  Boston  issued  a  pamphlet" 
based  on  the  N.P.L.  data  for  smooth  pipes,  using  different 
units,  and  Preston"'  published  a  paper  summarizing  their 
results. 

Several  years  ago  the  Research  Laboratory  of  Applied 
Chemistry  at  the  Massachusetts  Institute  of  Technology 
began  a  series  of  experiments  using  primarily  liquids  of 
high  viscosity  in  commercial  steel  pipe  with  the  purpose  of 
filling  in  the  gaps  in  the  existing  data  for  pipes  of  a  com- 
mercial degree  of  roughness.  (For  details  of  experiments, 
see  Contribution  No.  40,  etc.,  mentioned  in  sub-title  to  this 
article.)  The  results  of  these  experiments,  together  with 
those  obtained  by  recalculating  the  available  reliable  data 
of  many  experiments  (on  water,  oil,  steam,  air,  etc.)  made 
elsewhere,  form  the  basis  of  the  recommended  curves 
(Fig.  1)   for  /  as  a  function  of  the  other  variables. 

As  noted  above,  the  value  of  the  friction  factor  (/)  in  the 
Fanning  equation  can  be  calculated  in  the  usual  manner 
from  experimental  observations  on  drop  in  pressure,  length 
of  pipe,  density  of  fluid,  average  velocity  of  fluid,  and  diam- 
eter of  pipe.  It  has  been  pointed  out  that  /  for  both  types 
of  motion  should  be  a  function  of  four  variables  grouped  as 
dwv/ij.. 

For  the  practical  application  of  the  recommended  method 
of  treatment  the  authors  find  it  desirable  to  make  use  of 
convenient  engineering  units,  rather  thaTi  absolute  English 
units,  on  which  the  discussion  has  thus  far  been  used.  This 
is  especially  true  in  the  case  of  viscosity,  where  the  abso- 
lute units,  pounds  per  second  per  foot  (or  its  equivalent, 
second  poundals  per  square  foot)  are  diflicult  to  visualize. 
The  accompanying  table  gives,  the  units  used  in  all  charts. 

Since  the  above  changes  were  made  in  the  units  for  the 
variables  determining  the  friction  factor,  similar  changes 
were  made  in  those  units  appearing  in  equation  (I  )  and  the 
form  equivalent  to  (1)  using  the  new  units  is  as  follows: 

0.323  flsv' 
V  =  ^—  (2) 

Sometimes  it  is  more  convenient  to  use  discharge  in  gal- 
lons per  minute  (Q)  instead  of  velocity  in  ft.  per  sec, 
giving 

0.0538  I'ls  Q= 

P=-—D:~       ^  (3) 

where    s   =  specific  gravity. 

z  =   absolute    viscosity   in    centipoises    ( =    relative 

to  water  at  08°  P.) 
D     -   actual   pipe  diameter  in   inches. 

The  upper  line  in  Fig.  1  is  recommended  for  use  for  the 
flow  of  all  fluids  in  "commercially  smooth"  pipes,  such  as 
standard  steel  pipe,  while  the  lower  line  applies  to  "very 
smooth"  pipes,  such  as  drawn  brass,  copper  or  lead  pipes, 
or  glass  tubes.  Obviously,  values  still  higher  than  those 
given  by  the  upper  line  must  be  used  for  corroded  or  tuber- 
culated  pipes,  or  conduits  lined  with  pebbles,  or  those  with 
linings  which   appear  quite  rough   to  the  naked   eye.     As 


shown  in  the  more  complete  paper  on  this  subject,  the  ordi- 
nary hydraulic  data  are  quite  discordant  for  reasons  which 
are  readily  explainable;  however,  the  widely  quoted  values 
of  /  for  "clean  cast  iron  pipe"  taken  from  the  Fanning 
tables  check  fairly  well  with  the  recommended  line. 

Recommended  Methods  of  Calculation — A.  General  Pro- 
cedure for  Calculating  Pressure  Drop  in  Any  Pipe  Line: 
With  the  data  and  charts  previously  presented  the  calcula- 
tion of  the  pressure  drop  through  a  pipe  line  under  any 
specified  set  of  conditions,  is  a  very  simple  matter.  The 
steps   involved   may   be   outlined   as   follows: 

1.  Calculate  the  value  of  Drs/z  for  the  fluid  and  pipe  in 
((uestion. 

2.  By  referring  to  Fig.  1,  find  the  value  of  /  which  cor- 
responds to  this  value  of  Dvs/z,  using  the  curve  corres- 
ponding to  the  degree  of  roughness  of  the  pipe  in  question. 

3.  Usuing  the  same  value  of  Drs/z  refer  to  Fig.  2  for 
the  equivalent  length  of  straight  pipe  corresponding  to 
each  90  deg.  elbow.  Multiply  this  by  the  number  of  el- 
bows, convert  the  correction  from  pipe  diameters  into  feet, 
and  add  to  it  the  length  of  straight  pipe.  (Note  that  two 
elbows  very  close  together,  or  a  return  bend,  have  less  ef- 
fect than  two  elbows  some  distance  apart.) 

4.  Insert  this  value  of  /  in   the  modified   Fanning  equa- 

0.323  flsv'\ 
tion    (/)   =    — — jT I    and  obtain  the  pressure  drop   di- 
rectly.     This   iiietliod  tnid   this  formula   should  be  used  re- 
gardless  of   u-hethcr   the   liquid   is  in   I'iscous   or   turbulent 
luotioH. 

B.  General  Procedure  for  Calculating  Other  Quantities: 
The  foregoing  procedure  must,  of  course,  be  slightly  modi- 
fied in  case  the  permissible  or  available  pressure  drop  is 
known  and  it  is  desired  to  calculate  any  one  of  the  other 
five  quantities  which  may  be  unknown  in  a  given  practical 
problem.  This  requries  only  simple  rearrangements  of  the 
equations  and  the  use  of  the  trial  and  error  methods  which 
are  obvious  to  any  engineer,  though  they  are  discussed 
more  in  detail  in  the  original  article. 

C.  Auxiliary  Data  (Elbow  Losses,  Viscosity  and  Specific 
Gravity.  1.  Elbow  Losses.  Fig.  2  shows  experimental 
values  obtained  mostly  in  this  laboratory,  for  the  "equiva- 
lent length"  of  standard  90  deg.  elbows  plotted  against 
Dvs/z,  and  it  is  seen  that  the  equivalent  length  averages 
about  30  diameters  in  the  turbulent  range  (i.e.,  for  values 
of  Dvs/z  greater  than  0.12),  while  for  lesser  values  of 
Dvs/z  in  the  viscous  flow  region,  the  equivalent  length  de- 
creases, finally  reaching  a  value  little  greater  than  the 
actual  length  of  the  elbow. 

2.  Viscosity:  For  use  throughout  this  paper  viscosity  (z) 
is  expressed  in  centipoises — which  may  be  more  readily 
visualized  as  the  viscosity  relative  to  water  at  68  deg.  F., 
at  which  temperature  water  has  a  viscosity  of  one  centi- 
poise.  Data  in  the  literature  are  frequently  expressed  in 
poises  and  these  results  should  be  multiplied  by  100  to  give 
the  viscosity  in  centipoises. 

For  many  definite  chemical  compounds  entirely  satisfac- 
tory viscosity  data  are  available  in  the  literature,  and  data 
for  a  number  of  these  and  for  some  commercial  oils  are 
presented  graphically  in  Fig.  3.  For  most  commercial 
purposes,  however,  it  is  desirable  to  make  an  independent 
determination  of  the  viscosity  of  the  fluid.  To  determine 
this  directly  in  absolute  units  is  diflicult  and  time  consum- 
ing, but  it  is  possible,  for  liquids  that  are  distinctly  more 
viscous  than  water,  to  employ  one  of  the  standard  instru- 
ments familiar  in  the  oil  trade,  such  as  the  Saybolt  visco- 
simeter,  which  measures  the  time  of  efllux  of  a  given  voluTue 
of  liquid.  A  chart  for  converting  these  observed  times  into 
true  viscosity  in  centipoises  is  given  in  the  more  extended 
article  and  elsewhere. 

Since  the  same  method  of  calculation  is  applicable  to 
most  problems  involving  the  flow  of  gases,  data  are  also  ap- 
pended {V\g.  4)  for  the  viscosity  of  a  number  of  common 
gases,  including  steam.  It  will  be  noted  that  whereas  the 
viscosity  of  liquids  decreases  rapidly  with  increase  in  tem- 
perature, the  viscosity  of  gases  increases.  It  is  also  im- 
portant to  remember  that  the  viscosity  of  gases  is  practi- 
cally independent  of  the  pressure,  though  of  course  the  lat- 
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ter  factor  does  affect  the  density,  ,s,  in  direct  proportion, 
and  hence  changes  the  value  of  /'i'.s/-,  as  would  he  expected. 

3.  Specific  Gravity:  The  value  of  the  specific  gravity,  s, 
should  be  expressed  in  units  relative  to  water  at  39  deg.  F — 
in  other  words,  it  is  equivalent  to  the  true  density  in  grams 
per  cubic  centimeter. 

To  convert  true  Baunie  readings  to  specific  gravity  use  the 

140 
formula  s  =      v^i — i — d~-  ^°^  liquids  lighter  than  water. 

The  density  of  liquids  is  usually  known  with  fair  ac- 
curacy, and  the  density  of  gases  can  be  calculated  with 
sufficient  accuracy  for  practically  all  purposes  by  using  the 

0.001496  p..  M 


Solution:  Using  any  convenient  table  of  pipe  diameters, 
one  sees  that  D  =  6.07  and  D'  -  36.78. 


formula   s    =; 


t    +    460 


where  M   is   the   molecular 


weight,  t  the  temperature  in  degrees  F.,  and  p„  the  absolute 
pressure  in  lb.  per  sq.in.  In  dealing  with  gases,  care  should 
be  taken  to  use  an  average  value  if  the  pressure  drop  through 
the  line  is  enough  to  cause  appreciable  variations  in  the 
density. 

D.  Limitations  of  the  Recommended  Method  of  Calcu- 
lation: The  data  and  methods  of  calculation  given  in  this 
article  cover  substantially  the  entire  field  of  the  flow  of  all 
fluids,  including  gases  and  dry  vapors,  through  commer- 
cial pipe  lines.  There  are,  however,  a  few  exceptions  which 
should  be  carefully  noted  before  attempting  to  use  the 
formula  in  certain  special  cases.  These  may  be  noted 
as  follows: 

1.  The  method  is  not  directly  applicable  to  the  flow  of 
ga.ses  where  the  drop  in  pressure  along  the  pipe  line  is  more 
than  10  per  cent  or  15  per  cent  of  the  final  absolute  pressure, 
because  the  density  and  velocity  of  the  fluid  is  thereby 
changed.  If,  however,  average  values  are  used  for  the 
density  and  velocity,  instead  of  the  initial  or  final  values, 
this  formula  may  be  used  for  pressure  drops  up  to  40  or 
50  per  cent  without  serious  error. 

2.  The  method  is  not  applicable  to  flow  through  short 
sections  of  pipe  opening  into  large  chambers  where  the  en- 
trance and  exit  losses  are  appreciable  in  comparison  with 
the  friction  losses  through  the  pipe.  These  losses  become 
inappreciable  when  the  pipe  is  more  than  1,000  diameters 
long,  and  may  generally  be  neglected  for  approximate  cal- 
culations for  lines  longer  than  300  diameters.  For  shorter 
tubes  the  reader  is  referred  to  the  recent  comprehensive 
treatment  of  Herschel." 

3.  The  method  is  not  applicable  to  the  flow  of  semi-solid 
plastic  materials,  such  as  asphalt,  clay  suspensions,  very 
viscous,  colloidal  solutions,  etc.,  where  the  laws  of  flow  are 
modified  by  the  tendency  of  the  material  to  behave  like  a 
solid  under  certain  conditions. 

4.  Precautions  must  be  observed,  and  highly  accurate 
results  cannot  be  expected  in  cases:  (a)  where  the  pipe  is 
badly  corroded  or  tuberculated,  and  the  apparent  value  of  / 
may  increase  to  double  that  given  in  the  formula,  due 
partly  to  a  decrease  in  the  effective  cross-sectional  area; 
(b)  where  a  hot  oil  is  passing  through  a  pipe  line  in 
straight  line  flow,  and  the  existence  of  a  large  temperature 
gradient  from  the  inside  to  the  outside  makes  accurate  cal- 
culations practically  impossible;  and  (c)  where  there  is 
any  tendency  to  precipitate  out  solids  (such  as  paraffin 
wax)  on  the  walls  or  in  the  bottom  of  the  pipe  lines. 

With  these  exceptions  it  is  believed  that  the  recom- 
mended method  of  calculation  is  applicable  with  an  entirely 
satisfactory  degree  of  accuracy  to  all  commercial  problems 
involving  the  flow  of  fluids  through  pipe  lines. 

Illustrative  Calculatiovti — To  illustrate  the  practical 
utilization  of  the  foregoing  charts  and  tables,  a  typical  ex- 
ample (calculation  of  required  pressure  drop)  follows: 

Example:  It  is  desired  to  transmit  20  U.  S.  gal.  per  min. 
(686  oil  bbl.  of  42  U.  S.  gal.  each  per  24  hr.)  of  a  very 
viscous  oil  at  70  deg.  F.  through  a  standard  6-in.  steel  pipe 
line.  What  will  be  the  pressure  drop  as  lb.  per  sq.in.  per 
mile? 

Data:  The  oil  at  70  deg.  F.  has  a  time  of  9,050  sec.  in  a 
Saybolt  Universal  viscosimeter  and  a  gravity  correspond- 
ing to  15.2  deg.  Be. 


Since  the  average  velocity 
0.408  X  20 


0.408  Q 


36  78        ~  ^'^^^  ^^'  ^''^'  ^'^'^' 
From    a   viscosity   conversion   chart    it   is    seen    that   the 
value  of  z/s,  corresponding  to  a  time  of  9,050  Saybolt  sec- 
onds, is  1,990. 


Hence  the  numerical  value  of 


Dr: 


607  X  0.222 
1,990 


0.000677  and  the  value  of  /  corresponding  (Fig.  1)  is  3.06 
(extrapolation  made  by  multiplying  ordinates  and  divid- 
ing abscissae  scales  by  10). 

140 
The  specific  gravity  at  70  deg.  F.  =  =  0.964. 

The  value  of  p  is  figured  from  the  modified  Fanning  equation 

0.323  /  I  s  v' 

^=  D 

_  0.323  X  3.06  X  5,280  x  0.964  X    (0.222)' 
~  6^7 

=  40.8  lb.  per  sq.in. 

Thus  it  is  found  that  this  oil  flowing  at  an  average  velocity 
of  0.222  ft.  per  second  gives  a  pressure  drop  of  41  lb.  per 
sq.in.  per  mile. 
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Forest  Products  Tests  Reach  Half  Million 

More  than  half  a  million  tests  of  the  mechanical 
properties  of  native  wood  have  been  carried  out  at  the 
Forest  Products  Laboratory,  Madison,  Wis.,  in  the  12 
years  since  the  work  was  initiated.  Specimen  500,000 
was  of  white  ash  grown  in  Bennington  County,  Ver- 
mont, and  it  was  broken  by  impact  with  a  100-lb.  ham- 
mer. The  insert  shows  the  felling  of  the  white  ash  tree 
from  which  the  specimen  was  taken  with  other  test 
pieces  needed  in  a  study  of  the  influence  of  gi'ovrth  con- 
ditions on  the  properties  of  wood,  now  in  pi'ogress  at 
the  laboratory.  The  markings  of  the  particular 
specimen  shown  indicate  that  it  came  from  the  south 
side  of  the  tree,  at  a  distance  of  2  in.  from  the  center, 
and  between  12  and  16  ft.  above  the  stump.  The  care 
used  in  marking  this  piece  is  typical  of  the  care  with 
which  all  specimens  are  marked  in  order  to  relate  test 
data  with  growth  conditions. 
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Fire  Tests  Favorable  to  Cinder 
Concrete  Block 

Underwriters  Laboratories  Report  that  the  Straub 

Block  Has  Exceptional  Structural  and 

Fire-Resisting  Qualities 

AS  A  result  of  a  series  of  fire  tests  made  last  summer, 
.  the  Underwriters  Laboratories  has  issued  a  report 
favorable  to  the  structural  and  fire-resisting  qualities 
of  the  cinder  concrete  block  made  under  a  license  of 
F.  J.  Straub  of  New  Kensington,  Pa.,  the  holder  of 
U.  S.  patent  No.  1,212,840.  These  blocks  are  made  in 
the  usual  block  machines  in  standard  8  x  8  x  16-in.  and 
8  X  8  X  8-in.  hollow  shapes  and  standard  4  x  8  x  16-in. 
and  8  X  8  X  16-in.  solid  shapes  of  a  mixture  of  one  part 
Portland  cement  and  six  parts  crushed  cinders.  The 
8  X  8  X  16-in.  hollow  shapes  weigh  about  32  lb.  each. 

The  tests  made  were  the  standard  fire  tests  conducted 
by  the  Underwriters  Laboratories;  that  is,  a  straight 


TYPICAL  CINDER  CONCRETE  BLOCKS  USED  IN  TEST 

fire  exposure  of  3  hr.  42  min.  on  a  lOxll-ft.  panel,  a 
fire  and  hose  stream  test  on  the  wall  after  being  sub- 
jected to  fire  test  for  1  hr.,  impact  test  of  the  panel,  and 
absorption  and  compression  tests  of  the  individual 
blocks. 

In  the  description  of  the  test  block  the  report  reads: 

The  cinders  which  were  stated  to  be  ordinary  run-of- 
boiler  product  resulting  from  the  more  or  less  complete 
burning  of  soft  coal  were  a  mi.xture  of  material  of  varying 
grades  of  fineness  ranging-  from  dust  that  would  pass  a 
100-mesh  sieve  to  pieces  that  would  just  pass  a  s-in.  screen. 
Approximately  40  psr  cent  by  weight  passed  a  20-mesh 
screen.  The  presence  of  a  considerable  amount  of  unburned 
carbon  was  apparent  on  visual  examination.  Chemical  anal- 
ysis showed  the  presence  of  .sulphur  amounting  to  about  0.7 
per  cent  of  the  dry  weight  of  the  cinders  and  of  coal  and 
coke  amounting  to  between  18  and  10  per  cent. 

The  700  blocks  examined  in  the  Chicago  freight  house 
after  shipment  from  Yoi-k,  Pa.,  were  undamaged  except  in 
minor  particulars.  The  blocks  were  of  a  dull  rlate  gray 
color  and  of  a  rough  pitted  texture  charactcristi  ■  of  lean 
cinder  concrete.  (See  viev.'.)  The  particles  of  cinder  aggre- 
gate appeared  to  be  completely  covered  by  the  cement. 
Rough  handling  of  the  dry  blocks  caused  the  separation  of 
small  particles  from  the  surfaces,  but  no  ordinary  rough 
usage  caused  breakage.  Nails  were  driven  into  the  blocks 
without  difficulty  and  without  causing  spa'ling,  chipping,  or 
cracking. 

As  a  result  of  the  tests,  the  report  makes  the  fo'low- 
ing  conclusions: 

Fire  Retardant  Properties — Straub  cinder  concrete  blocks 


constructed  of  the  materials  and  by  the  methods  described 
in  this  report,  can  be  employed  for  the  construction  of  ex- 
terior or  interior  walls,  bearing  or  non-bearing,  which  when 
exposed  to  fire  on  either  side  will  prevent  the  passage  of 
flame  through  the  wails  and  function  as  a  barrier  to  the 
spread  of  fire  by  heat  conduction  for  at  least  2i  hours.  Ap- 
plication of  a  hose  stream  to  either  side  of  the  wall  during 
the  first  hour  of  fire  exposure  will  not  seriously  impair  its 
fire  resistance. 

No  flan.e  passage  occurred  during  the  fire  endurance  test 
and  no  through  openings  were  found.  The  critical  tempera- 
ture of  300  deg.  F.  was  reached  on  the  unexposed  face  at  2 
hr.  58  min. 

Practirahilify — The  blocks  may  be  shipped  in  bulk  without 
material  injury.  They  may  be  handled  without  difficulty 
and  installed  rapidly  by  any  competent  bricklayer  using 
ordinary  tools.  Each  of  the  two  10  x  11-ft.  test  walls 
erected  in  the  laboratories  was  completed  in  about  2J  hours. 

Durabiliti/ — The  blocks  are  capable  of  withstanding  long- 
continued  exposure  to  weather  conditions  without  material 
deviation. 

Specimen  blocks  were  subjected  to  rather  extensive  series 
of  tests  involving  saturation,  freezing,  thawing  and  drying. 
No  visible  deterioration  was  caused  by  any  of  these  tests. 
Compression  tests  made  on  blocks  subjected  five  times  to 
saturation,  freezing  and  thawing,  and  then  three  times  to 
saturation,  and  drying,  showed  an  average  crushing 
strength  of  750  lb.  per  square  inch  and  a  minimum  of  580 
lb.  per  square  inch  of  the  gross  sectional  area.  These  valves 
may  be  compared  with  the  average  of  815  lb.  per  square 
inch  and  the  minimum  of  650  lb.  per  .square  inch  the  case  of 
blocks  that  had  not  been  saturated.  It  is  believed  that 
these  differences  are  not  significant  in  view  of  the  char- 
acteristic variations  in  compressive  strength  commonly 
shown  by  tests  of  concrete  products. 

Strength — The  strength  of  the  blocks  is  sufficient  to  war- 
rent  their  use  in  bearing  or  non-bearing  walls,  within  the 
limitations  commonly  recognized  as  applying  to  materials 
of  this  character. 

In  general  concrete  blocks  are  considered  suitable  only  for 
buildings  of  moderate  height  and  with  types  of  floor  con- 
struction and  of  occupancy  that  will  impose  loads  on  the 
walk  well  within  safe  limits  for  Straub  blocks. 

It  is  believed  that  there  are  not  thus  far  any  generally 
accepted  specifications  regarding  the  crushing  strength  of 
cinder  concrete  blocks.  The  building  code  recommended  by 
the  National  Board  of  Fire  Underwriters  states  that  the 
average  compressive  strength  for  concrete  blocks  when 
tested  with  the  cells  vertical,  shall  be  not  less  than  800  lb. 
per  sqare  inch.  The  blocks  forming  the  subject  of  this 
report  had  an  average  crushing  strength  of  815  lb.  per 
.square  inch. 

The  eff'ects  of  the  impact  test  were  purely  local. 

Uniformiiii — The  blocks  can  be  produced  commercially 
with  the  degree  of  uniformity  sufficient  for  the  purposes  for 
which  the  material  is  intended. 

The  dimensions  of  the  blocks  are  determined  by  the  di- 
mensions of  the  forms  in  which  they  are  cast.  The  density 
and  the  compressive  strength  are  subjected  to  variation 
within  rather  wide  limits.  In  the  case  of  the  blocks  em- 
ployed in  the  examinations  and  tests  described  in  this 
report,  all  being  the  product  of  the  same  plant,  examination 
of  12  blocks  showed  weights  varying  from  16  to  25  per  cent. 
Compression  tests  showed  ultimate  crushing  strength  vary- 
ing from  650  to  1,140  lb.  per  square  inch  of  gross  sectional 
area.  The  cinders  employed  in  the  mixing  of  the  concrete 
v.'ere  of  rather  inferior  grade  with  18  to  19  per  cent  com- 
bustible material,  the  presence  of  unburned  coal  or  coke 
being  evident  on  visual  examination.  Approximately  40 
per  cent  by  weight  of  the  cinders  passed  a  20-mesh  sieve. 
The  results  of  the  tests  made  on  the  blocks  employing  this 
inferior  aggregate  and  a  rather  small  proportion  of  cement, 
were  so  favorable,  notwithstanding  the  variation  in  some  im- 
portant properties,  as  to  iustify  the  opinion  that  the  varia- 
tions noted  are  within  permissible  limits. 
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Cleaning  a  Mixing  Conduit  of 
Lime  Deposits 

Hard  Material  in  Mixing  Conduits  of  St.  Louis  Plant 

Disc  Harrowed  Then  Removed  by  Flushing 

Into  Settling  Basins 

By  C.  M.  Daily 

Knginecr  in  Charge,  Suppl>'  and  Purifying  Section,  Water  Division. 
.St.  I^oiiis,  .\lo. 

HARD  deposit.s  of  calcium  carbonate  in  the  long 
mixing  conduits  of  the  St,  Loui.s  water  purification 
plant  were  removed  in  April  by  disc  harrowing  and 
flushing  after  seven  years'  operation.  The  Water  De- 
partment commenced  to  use  lime  and  sulphate  of  iron 
for  clarifying  the  water  in  1904.  Milk  of  lime  and  a 
solution  of  iron  were  first  added  to  the  water  in  the 
tunnel  before  reaching  the  pumps;  but  on  account  of 
lime  deposits  in  the  pumps  and  discharge  pipes  the  point 
of  application  was  changed  to  the  outlet  of  the  de- 
livery well. 

In  1915  a  grit  chamber  and  mi.xing  conduit  were  built. 
The  grit  chamber  has  a  cross-sectional  area  of  over  800 


was  commenced.  About  200  ft.  of  the  north  end  of  the 
west  section  was  cleaned  by  hand.  The  material  was 
loosened  with  picks  so  that  it  could  be  shoveled  into 
wheel  barrows,  in  which  it  was  wheeled  to  an  opening 
at  the  north  end,  hoisted  by  means  of  a  steam  derrick, 
dumped  into  wagons  and  hauled  away.  This  hand  work 
was  expensive  and  the  next  150  ft.  was  cleaned  by  shov- 
eling the  material  into  water  jets  discharging  into  one 
of  the  settling  basins,  which  was  cleaned  later  by  the 
usual  method  of  flushing  and  scraping. 

While  this  work  was  going  on  experiments  were  made 
in  flushing  and  loosening  the  material  by  playing  a  hose 
on  it,  by  men  working  with  shovels  stationed  15  to  20 
ft.  apart  and  by  plowing.  All  of  these  methods  were 
effective,  as  the  water  flowing  6  to  12  in.  deep  washed 
the  loose  material  away.  For  loosening  the  material  by 
plowing  a  disc  harrow  was  employed.  The  tonnage  was 
removed,  runners  were  placed  in  front  and  the  harrow 
was  pulled  through  the  conduit  by  teams  on  top,  by 
means  of  a  rope  passing  over  pulleys  arranged  in  frames 
at  each  end  of  a  410-ft.  division  of  the  conduit,  the  teams 
traveling  in  the  opposite  direction  to  that  of  the  harrow. 
A  tag-line  on  the  harrow  served  as  the  pulling  line  on 


/^  Manila  rops 


SO.  ft.  and  the  velocity  of  the  water  through  it  is  less 
than  0.3  ft.  per  second  for  a  period  of  7.4  minutes,  which 
allows  all  of  the  heavy  particles  that  will  not  pass 
through  a  200-mesh  sieve  to  deposit  in  its  hopper  bot- 
toms. The  water  passes  from  the  grit  chamber  into  the 
mixing  conduits,  where  milk  of  lime  is  now  added.  The 
mixing  conduit  of  four  compartments,  rectangular  in 
section,  each  7  ft.  wide,  11  ft.  high  and  2,388  ft.  long, 
are  arranged  to  operate  in  series  or  in  parallel  as 
desired, 

A  few  months  after  putting  the  conduit  in  service  an 
inspection  was  made  and  the  we.st  section  was  found  to 
contain  2  ft.  of  soft  mud  on  the  bottom  and  a  small 
amount  of  lime  deposit  on  the  sides.  The  accumulation 
on  the  bottom  did  not  increase  much  in  depth  but  the 
deposit  of  calcium  carbonate  on  the  side  increased  and 
after  attaining  a  thickness  of  6  to  12  in.  would  fall  from 
the  sides  in  heaps  and  remain  undisturbed  by  the  flow- 
ing water.  This  condition  continued  into  the  two  west- 
ern sections,  which  had  been  operated  in  parallel  for  the 
past  two  years,  until  last  April,  when  the  depth  of  the 
deposit  was  51  ft,  on  the  north  end  of  the  west  section 
and  M  ft.  at  the  north  end  of  the  adjacent  one;  the 
depth  at  the  south  end  of  both  sections  was  about  3  ft. 
The  surface  of  the  bottom  was  very  uneven,  especially 
near  the  north  end  where  heavy  deposits  fell  from  the 
side  walls.  The  material  was  cemented  together  to  such 
an  extent  that  it  could  not  be  shoveled  without  first 
loosening  it  with  a  pick.  The  other  sections  contained 
only  18  in.  of  soft  deposit  on  the  bottom  and  very  little 
on  the  side  walls. 

Cleaning  Methods — The  two  western  sections  were 
taken  out  of  service  last  April  and  the  work  of  cleaning 


the  return  trip.  Two  men  rode  the  harrow  and  adjusted 
the  discs  to  suit  the  character  of  the  material  encoun- 
tered. The  flushing  water  was  maintained  at  a  depth 
of  12  in.,  flowing  perhaps  4  ft.  per  second,  which  was 
suflicient  to  transport  the  m.aterial  to  the  24-in.  sewer 
at  the  south  end  of  the  conduit.  The  work  was  begun 
at  the  south  end  and  each  division  was  harrowed  until 
the  depth  of  the  deposit  was  reduced  to  about  9  in. 
when  the  next  division  was  treated  in  like  manner.  Both 
sections  were  cleaned  by  this  method  except  the  350-ft. 
stretch  at  the  north  end  of  the  west  section  which  was 
cleaned  by  hand.  It  is  doubtful  if  the  harrow  would 
have  been  effective  on  the  material  encountered  there 
owing  to  its  hardness.  About  380  cu.yd.  of  material 
was  removed  by  hand  at  a  cost  of  .$2,199,  and  2.870 
cu.yd.  by  flushing  and  harrowing  at  a  cost  of  $1,201. 
The  amount  of  water  used  for  flushing  is  estimated  at 
10,000,000  gal,,  costing  $124. 


Distribution  of  War  Surplus  Material 

Every  effort  is  being  made  by  Senator  Townsend. 
of  Michigan,  to  prevail  upon  the  Committee  on  Military 
Affairs  to  report  favorably  his  bill  providing  for  the 
distribution  among  the  states  of  surplus  war  material 
so  that  Congress  can  pass  the  measure  without  delay. 
The  plan  of  distribution  provided  in  the  bill  would 
give  to  the  states  surplus  material  valued  at  $1,000,- 
000,000  on  the  basis  of  population,  and  it  would  cost 
the  states  practically  nothing.  The  Military  Affairs 
Committee  has  had  the  bill  before  it  since  April  20,  but, 
up  to  this  time,  has  failed  to  make  a  report. 
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Management    Delays 

Interruption  of  Operations — Poor  Utiliza- 
tion of  Time  Worked — Plant  Delays — Sero- 
ice  Delays — Delays  Due  to  Poor  Direction 


By  C.  S.  Hill 

Associate  Editor .  Engineering  News-Record 


Fourth  of  a  Series  of  Four  Articles 


IN  ENUMERATING  the  causes  of  lost  time  in  con- 
struction, brevity  is  gained  by  grouping  a  number  of 
the  lesser  causes  under  the  heading  "management." 
Such  a  classification  is  arbitrary.  Ijecause  in  a  broad 
sense  all  lost  time  is  due  to  industrial  mismanagement. 
Planning  the  operation;  scheduling  progress;  selecting, 
operating  and  maintaining  equipment;  directing  the 
supply  of  materials;  directing  employment;  standardiz- 
ing practices;  controlling  costs  and  performance;  and 
developing  organization  morale  and  proficiency  consti- 
tute management  as  it  is  here  assumed  to  be  a  cause 
of  lost  time. 

It  has  to  be  made  clear  at  the  beginning  that  lost 
tine,  as  it  may  be  involved  in  the  procedures  named,  is 
due  (1)  to  interruption  of  operations  and  (2)  to  poor 
utilization  of  the  time  worked.  A  plant  breakdown,  for 
example,  interrupts  operations  while  poor  plant  co-ordi- 
nation reduces  the  output  in  a  unit  of  time.  Time  is 
wasted  as  effectually  by  inefficient  methods  or  plant  as 
it  is  by  actual  interruption  of  work,  but  there  is  a 
marked  distinction  between  the  two  causes.  Correction 
in  the  first  instance  puts  more  "days  worked"  into  a 
year,  while  in  the  second,  the  "days  worked"  are  merely 
better  utilized.  The  distinction  being  made,  lost  time 
due  to  actual  interruptions,  will  be  considered  first. 

Management  Delays  Characterized — Lost  time  due  to 
management  is  the  cumulative  result  of  many  small 
delays.  In  the  aggregate  it  is  comparable  with  the  time 
lost  through  winter  idleness  and  by  rain  and  mud  delays. 
A  schedule  of  the  various  kinds  of  management  delays 
helps  to  make  the  situation  plain.    It  is  as  follows: 

1.  Plant  Delays: 

(a)  Interruption  of  operations  by  plant  break- 
downs; (b)  time  lost  shifting  plant  units  on  the 
job;  (c)  time  lost  waiting  for  other  parts  of  the 
plant. 

2.  Service  Delays: 

Ca)  Engineering  restrictions  on  the  kinds  of 
materials  that  may  be  employed;  (b)  failure  by 
producers  to  make  deliveries  as  required;  (c) 
inadequate  railroad  transportation  facilities. 

3.  Labor  Delays : 

(a)  Interruption  of  operations  by  (1)  strikes 
and    (2)    accidents;    fb)    seasonal   unemploymen*. 

4.  Delays  of  Direction: 

(a)    Faulty    construction    practices;     ih)     inade- 
quate planning  of  operations;    Ccl  poor  engineer- 
ing   co-ordination    and    co-operation;     (d)     poor 
contracting  direction. 
This  schedule  is  by  no  means  exhaustive.    It,  however, 
includes  the  leading  kinds  of  delays  in  the  class  beintr 
considered  which  interrupt  construction  operations  and 
all  that  can  well  be  considered  in  the  space  limits  of 
an  article. 


Plant  Delays — Plant  delays — machine  breakdowns, 
moving  equipment  and  waiting  by  one  unit  for  another 
— are  commonly  assumed  to  be  greater  than  they  really 
are.  Of  the  .35  per  cent  lost  time  on  highway  work  in 
Iowa  in  1921  plant  delays  of  all  kinds  contributed  only 
3.65  per  cent  and  most  of  this  was  time  lost  shifting 
equipment  on  the  job. 

Persistent  improvement  of  equipment  design  in  re- 
cent years  has  done  much  to  decrease  the  frequency  of 
breakdowns.  Most  machines  now  i)roduced  by  the 
larger  manufacturers  show  remarkable  miprovement 
compared  with  practice  even  five  years  jigo  in  simplicity, 
workmanship  and  materials  and  general  sturdiness  of 
design.  It  is  common  knowledge  of  those  who  know  the 
manufacturers  thoughts  that  this  advance  would  have 
been  greater  except  for  commercial  considerations.  It 
has  been  impossible  to  put  into  general  equipment  the 
quality  demanded  for  the  most  economic  and  reliable 
service  and  produce  it  at  a  price  that  contractors  gen- 
erally were  wiling  to  pay.  It  is  almost  the  first  task, 
therefore,  in  reducing  plant  delays  to 

1.  Express  the  worth  of  quality  in  equipment 
design  and  construction  in  terms  of  increased  sen'- 
ice  so  that  contractors  may  have  undisputed  evi- 
dence that  extra  strength  and  durability  is  worth 
the  greater  cost. 

Manufacturers  generally  have  done  less  toward  stand- 
ardizing equipment  than  they  have  toward  improving 
its  quality.  This  is  natural.  The  whole  practice  of 
machine  design  has  been  in  a  state  of  flux.  Within 
limits,  it  is  also  wise.  Any  effort  at  standardization 
which  might  discourage  invention  and  improvement 
would  be  disastrous  to  progress.  On  the  other  hand, 
it  would  be  quite  possible  and  certainly  advantageous 
to  standardize  on  sizes  or  capacities.  An  excellent  ex- 
ample is  the  work  done  by  the  Mixer  Manufacturers 
Association  in  settling  on  a  few  commercial  sizes  of 
concrete  mixers  and  adopting  a  rule  for  expressing 
size.  The  second  method  of  seeking  to  reduce  plant 
delays  follows : 

2.  Determine  the  limits  and  methods  of  possible 
f.tandardization  of  construction  equipment  to  facili- 
tate repairs  and  to  reduce  the  danger  of  mistakes 
in  operation. 

Machine  breakdowns,  or  shutdowns  for  repairs,  are  a 
direct  function  of  plant  selection,  operation  and  main- 
tenance. If  well  built,  sturdy  machines  are  selected, 
if  they  are  handled  by  skilled  operators  and  if  the 
maintenance  is  good,  experience  has  shown  that  break- 
downs will  be  a  rare  occurrence.  The  inference  is 
obvious. 

3.  On  any  plant  operation  of  magnitude  a  com- 
petent mechanical  superintendent  is  required. 


October  2(i,   1922 


ENGINEERING     NEWS-RECORD 


697 


With  all  the  mechanical  care  that  can  be  given  equip- 
ment, however,  accidents  will  occur  and  operations  will 
be  interrupted  particularly  if  the  machine  which  breaks 
down  is  a  link  in  a  chain  of  equipment  required  for  a 
single  construction  process  as  for  example,  would  be 
the  pump  supplying  water  to  a  concrete  roadbuilding 
outfit.  In  case  of  equipment  breakdown,  lost  time  is 
reduced : 

1.  By  having  a  stock  of  replacement  parts  and  a 
repair  car  or  repair  truck  outfit  ready  to  restore 
the  machine  to  working  condition. 

2.  By  having  duplicate  plant,  or  important  plant 
units,  which  can  be  thrown  into  service  the  moment 
failure  occurs. 

These  are  not  extravagant  precautions.  In  digging 
the  Culebra  cut  of  the  Panama  Canal  machine  shops 
mounted  on  cars  were  highly  profitable  in  keeping  the 
big  fleet  of  steam  shovels  in  repair.  One  westei-n  road 
contractor  always  has  an  extra  paving  mixer  where  he 
can  swing  it  into  action  in  an  hour  or  two  in  case  of 
a  bad  breakdown  of  the  regular  paver,  and  his  pumps 
for  water  supply  are  installed  in  duplicate.  A  large 
concrete  building  contractor  of  Chicago  commonly  in- 
stalls twin  materials  handling,  mixing  and  hoisting 
outfits,  each  designed  for  considerable  overload,  so  that 
if  one  unit  breaks  down  the  other  can  be  speeded  up 
and  nearly  maintain  the  normal  output. 

While  individual  contractors  are  doing  these  things 
and  finding  it  profitable  contractors  generally  are  not. 
The  reason  is  that  the  first  cost  of  the  extra  units  looms 
so  large  in  their  vision  that  they  cannot  see  the  loss  due 
to  frequent  machine  breakdowns.  Naturally  some  of 
the  precautions,  such  as  the  duplication  of  plant,  are 
practicable  only  when  the  operation  is  large  (and  they 
are  always  more  profitable  on  large  operations),  but 
others  of  them  are  practicable  and  profitable  on  any 
operation  where  mechanical  devices  control  production. 
There  are  enough  data  in  the  possession  of  contractors 
to  prove  this  assertion  beyond  dispute  and  they  should 
be  collected  and  analyzed. 

The  moving  of  equipment  is  a  fruitful  cause  of  lost 
time  in  some  operations  and  amounts  to  little  in  others. 
Except  for  shifting  forms  and  chutes  the  ordinary 
concrete  building  operation  is  often  carried  through 
without  change  in  plant  location.  In  concrete  road- 
building,  on  the  contrary,  some  of  the  units  are  con- 
tinually on  the  move  and  others  have  to  be  shifted 
every  few  miles  of  completed  road.  Mobile  equipment, 
generally,  has  been  highlv  developed  and  all  the  con- 
tractor has  to  do  is  to  exercise  intelligence  in  equipping 
himself  with  it. 

It  is  the  class  of  equipment  ordinarily  defined  as 
portable  or  semi-portable  that  has  to  be  considered  most 
carefully.  The  shifting  of  derricks  and  hoists,  of  bins 
and  conveyors,  is  a  serious  interruption  to  construction 
on  many  operations.  In  Iowa  road  work  in  1921  moving 
plant  accounted  for  2.56  per  cent  of  the  total  35  per 
cent  lost  time  and  was  the  largest  item  of  lost  time 
except  delays  due  to  rain  and  mud. 

A  determination  of  methods  of  shifting  various  sorts 
of  equipment  and  the  designing  of  equipment  which 
can  be  easi'y  knocked  down  and  re-erected  require  at- 
tention. More  particularly  .".tatistics  need  to  be  pre- 
sented of  the  time  required  for  and  the  cost  of  shifting 
plant  so  that  contractors  may  see  the  importance  of 
planning  carefully. 


1.  To  decrease  the  number  of  shifts  and 

2.  To  conduct  the  necessary  shifts  as  quickly  and 
cheaply  as  possible. 

Poor  plant  co-ordination  causes  lost  time  chiefly  be- 
cause the  units  of  larger  capacity  have  to  wait  for  the 
units  of  smaller  capacity  to  deliver  their  product.  An 
example  is  furnished  by  steam  shovel  operation  vvhere 
there  are  not  enough  trains  to  remove  the  earth  as  fast 
as  the  shovel  can  excavate  and  load  it  and  the  shovel 
idles  between  trains.  Such  a  condition  is  perhaps  more 
truly  a  poor  use  of  working  time  than  it  is  an  actual 
loss  of  time  but  it  is  by  any  measure  a  waste  of  time. 

Service  Delays — Delays  in  serving  construction  oper- 
ations with  materials,  supplies  and  equipment  may  be 
a  greater  cause  of  lost  time  than  any  other  thing. 
For  example  in  building  concrete  roads  in  Illinois  in 
1920,  with  100  paving  outfits  in  service  there  were 
never  more  than  50  in  operation  at  the  same  time 
because  the  railways  could  not  deliver  the  materials. 
In  other  instances  producers  cannot  provide  the  mate- 
rials wanted  in  the  quantities  required  when  and  where 
they  are  needed. 

The  principal  rea.sons  for  the  inability  at  times  of 
the  railways  and  the  producers  to  serve  construction 
may  be  stated  as  follows : 

1.  The  demand  for  service  is  confined  largely  to 
the  summer  construction  season  and  during  that 
period  is  ver.y  large. 

2.  Construction  materials  are  considered  low- 
classification  and  non-preferential  freight  both  by 
the  railways  and  by  railway  regulatory  bodies. 

3.  Local  products  and  perishable  and  seasonal 
freights  receive  preferential  consideration  as  a 
matter  of  business  expediency.  For  the  same  rea- 
son producers  supply  first  the  permanent  market 
provided  by  the  local  dealers. 

Other  reasons  can  be  thought  of  but  all  reasons  are 
unimportant  compared  with  seasonal  demand  and  the 
classification  of  construction  materials  as  non-preferen- 
tial freight.  These  are  the  conditions  which  have  to  be 
altered  or  other  means  of  supply  and  transportation 
have  to  be  developed. 

Very  little  has  been  accomplished  toward  co-ordinat- 
ing production,  transportation  facilities  and  demand  to 
reduce  the  peak  load  due  to  seasonal  construction. 
In  road  construction  it  was  undertaken  a  year  ago,  by 
letting  contracts  in  the  fall  to  induce  winter  shipment 
and  storage  of  materials.  While  this  policy  was  inaugu- 
rated primarily  as  a  means  of  reducing  unemployment 
the  argument  was  also  urged  that  it  would  reduce  trans- 
portation delays  by  encouraging  the  winter  accumula- 
tion of  materials  and  so  cut  down  the  summer  peak. 
The  undertaking  was  largely  a  failure  because  it  in- 
volved a  partial  shift  to  winter  operations  in  a  kind 
of  construction  which  practice  has  set  down  as  pecu- 
liarly a  summer  task,  without  having  previously  paved 
the  way  by  demonstrating  its  practicability  and  secur- 
ing co-operative  action  of  producers,  railways,  con- 
tractors and  state  highway  departments.  For  the  same 
reason  the  efforts  of  a  number  of  states  to  induce  winter 
stockpiling  of  road  materials  by  paying  estimates  on 
the  material  in  stock  have  been  only  partially  successful. 
There  is  hardly  a  better  recent  illustration  than  these 
experiences  of  the  need  of  opening  up  by  research  and 
analysis  the  entire  possibilities  of  winter  construction 
as  an  economic  practice. 
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All  the  traditions  of  railway  transportation  practice 
hold  construction  materials  and  particularly  sand, 
gravel,  broken  stone  and  similar  low-classification 
fi-eight,  as  non-preferential  freight.  There  can  be  no 
better  evidence  of  this  than  the  latest  ruling  of  the 
Interstate  Commerce  Commission  made  after  repeated 
protests  from  producers'  and  contractors'  organizations 
against  previous  similar  rulings.  Obviously  any  change 
in  this  situation  requires  concerted  study  by  the  con- 
struction and  transportation  industries. 

Regarded  in  its  most  favorable  light  the  way  to 
co-ordinating  production,  railway  facilities  and  demand 
is  long  and  has  many  turns.  It  can  be  avoided  under 
favorable  conditions  by  developing  local  supplies  and 
other  means  of  transportation  than  railway.  Again 
the  best  illustrations  are  furnished  by  roadbuilding. 
Example  after  example  of  the  successful  utilization  of 
local  aggregates,  requiring  only  short  hauls,  are  fur- 
nished by  whole  states,  by  counties  and  by  individual 
operations.  In  addition,  investigations  like  that  in 
Iowa  on  the  use  of  high-sand,  pit-run  gravel  and  in 
Kansas  on  fine  river  gravels  indicate  possibilities  of 
extending  the  range  of  usable  materials  so  as  to  make 
construction  in  many  states  virtually  independent  of 
railway  transportation  facilities  and  rulings. 

Briefly  the  problem  of  lost  time  due  to  service  delays 
resolves  itself  into: 

1.  Co-ordinating  production,  railway  facilities 
and  demand. 

2.  Activating  railway  managements  and  railway 
regulatory  bodies  to  place  construction  materials 
among  the  products  having  preferential  considera- 
tion in  time  of  transportation  shortage. 

3.  Developing  local  supplies  of  construction 
materials  (a)  by  widening  the  range  of  materfals 
approved  for  use;  (b)  by  working  out  the  best 
methods  of  mining,  preparing  and  delivering  mate- 
rials from  local  deposits,  (c)  by  determining  limits 
of  economic  production  and  delivery. 

4.  Investigating  the  mechanics  and  economics  of 
truck  and  industrial  railway  haulage  from  local  pits 
and  quarries. 

Labor  Delays — Strikes  and  seasonal  employment  are 
responsible  for  the  greatest  part  of  the  lost  time  charge- 
able to  labor.  Winter  idleness  has  only  to  be  overcome 
to  correct  in  a  large  measure  seasonal  unemployment, 
and  means  of  doing  this  have  been  considered  in  a 
preceding  article.  Strikes,  turnover,  incompetency,  in- 
subordination and  inefficiency  generally,  as  causes  of 
labor  delays,  constitute  a  sociological  problem  primarily 
— a  problem  of  adjusting  human  relations  that  waits  on 
time  for  a  solution.  There  are  factors  of  the  problem, 
however,  which  engineers  and  contractors  may  deter- 
mine. One  is  the  volume  and  rate  of  construction  labor 
turnover.  Another  is  accident  prevention  as  a  means  of 
reducing  lost  time. 

Delays  of  Direction — There  are  arbitrarily  embraced 
under  this  heading  a  number  of  allied  causes  of  lost 
time  involved  in  the  personal  direction  of  construction. 

In  construction  the  individuality  of  every  considerable 
operation  places  an  especial  responsibility  for  personal 
planning  on  the  works  managers — engineer  and  contra- 
tor.  Unless  they  work  together  to  schedule  work,  to 
keep  close  records,  to  determine  and  agree  upon  per- 
formance, to  settle  on  qualitative  standards,  time  is  lost. 
Time  is  lost,  also,  unless  the  engineer  promptly  approves 
finished  work  and  pays  for  it  promptly:  unless  he  ren- 


ders decisions  and  supplies  information  as  soon  as  they 
are  needed.  It  is  lost  when  any  similar  neglect  is 
shown  by  the  contractor  in  carrying  out  his  obligations. 
To  ensure  the  reduction  of  these  time  losses: 

1.  Finance  the  operation  so  that  the  scheduled 
progress  can  be  maintained  and  a  surplus  of  money 
be  available  to  meet  contingencies  of  extra  work  or 
exceptional  performance. 

2.  Unify  contract  requirements  and  construction 
practices  so  that  plant  and  organization  require  the 
least  modification  in  passing  from  operation  to 
operation. 

3.  Promulgate  the  laws,  rules  and  practices  of 
construction  management  as  they  are  formulated 
and  executed  by  the  leading  construction  organi- 
zations. 

Delays  of  Inefficiency — Efficiency  methods  reduce  lost 
time  in  the  sense  that  they  utilize  time  more  inten- 
sively— or  at  least  they  have  this  purpose.  Working 
night  shifts  utilizes  more  of  the  24  hours  of  a  fair  day 
but  it  does  not  help  to  retrieve  a  rainy  day  from  total 
loss.  Nevertheless  no  consideration  of  the  problem  of 
reducing  lost  time  in  construction  is  complete  unless 
these  efficiency  methods  are  made  a  factor  Unfortu- 
nately for  contractors  and  construction  "scientific  man- 
agement" in  one  period  was  so  exploite'i  that  it  appealed 
to  the  strong  sense  of  derision  of  the  men  who  labor 
under  the  rough  conditions  of  the  caisson  chamber  or 
an  ocean  breakwater.  The  term  "unfortunately"  is  used 
seriously  because  there  are  determined  principles  and 
laws  of  construction  management  and  there  are  de- 
veloped rules  for  reducing  costs  that  will  help  the 
contractor. 

These  methods  and  the  decrease  of  inefficiency  are 
not  properly  in  the  scope  of  this  series  of  articles.  The 
subject  is  mentioned  here,  however,  to  point  to  its  im- 
portance and  to  encourage  the  development  in  this 
direction  of  a  collateral  line  of  inquiry. 


Proposed  Organization  for  Research 

IN  THE  preceding  articles  lost  time  in  construction 
has  been  considered  sufficiently  to  present  the  problem 
which  has  to  be  solved.  It  is  a  difficult  and  in  its 
economic  aspects  a  complex  problem.  Enough  possible 
ways  are  evident,  however,  to  demonstrate  that  a  -solu- 
tion is  possible  by  processes  no  more  difficult  than 
engineers  have  mastered  in  solving  many  of  the  purely 
technical  problems  of  their  profession.  The  line  of 
procedure  is  obviously  the  same:  (1)  Determine  the 
facts  by  research,  (2)  correlate  and  analyze  the  results 
(3)  formulate  procedure. 

In  the  last  analysis,  however,  the  question  is  not 
whether  engineers  and  contractors  can  find  a  solution 
but  whether  they  will  undertake  to  find  it.  Unless 
they  adopt  the  indefensible  attitude  that  solution  is  not 
worth  while  one  cannot  see  how  they  may  in  self  respect 
avoid  the  task.  Every  phase  of  the  construction  in- 
dustry is  now  well  organized  for  group  action.  Engi- 
neers, contractors,  producers,  manufacturers  and  work- 
ers have  prosperous  and  well  equipped  associations 
through  which  they  can  function  collectively.  There 
are  co-ordinating  bodies.  The  stage  is  set  for  quick 
action  because  the  public  is  in  a  receptive  mood  toward 
any  intelligent  plan  for  reducing  waste. 

Suggested  Organization — To  inaugurate  the  study  of 
lost  time  in  construction  it  is  suggested  as  a  basis  of 
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discussion,  that  five  national  research  tommittees  be 
organized  with  local  contributing  committees  and  a 
general  co-ordinating  committee.  The  five  research 
committees  and  the  subject  they  are  to  investigate  may 
be  as  follows: 

1.  Possibilities  of  Increasinci  Winter  Work. 

A  joint  committee  of  the  American  Society  of 
Civil  Engineers  and  the  Associated  General  Con- 
tractors. 

2.  Methods  of  Reducing  Ruin  and  Mud  Delays. 

A  joint  committee  of  the  American  Society  of 
Civil  Engineers,  the  American  Association  of 
State  Highway  Officials  and  the  Associated  Gen- 
eral Contractors. 

3.  Methods  of  Reducing  Equipment  and  Plant  Delays. 

A  joint  committee  of  the  Manufacturers  Divi- 
sion, American  Construction  Council,  and  the 
Associated  General  Contractors. 

4.  Methods  of  Reducing  Delays  in  Service. 

A  joint  committee  ot  the  American  Railway 
Association,  the  American  Society  of  Civil  Engi- 
neers, the  Associated  General  Contractors  and  the 
American  Construction  Council. 

5.  Methods  of  Reducing  Delays  of  Direction. 

A  joint  committee  of  the  American  Society  of 
Civil  Engineers  and  the  Associated  General  Con- 
tractors. 

6.  Co-ordination  of  Committee  Activities. 

A  joint  committee  of  the  American  Construction 
Council,  the  American  Society  of  Civil  Engineers 
and  the   Associated   General    Contractors. 

Each  committee,  as  it  completes  organization  and 
develops  its  subject,  will  create  the  requisite  subcom- 
mittees of  its  own  body  and  will  outline  its  require- 
ments in  respect  to  contributing  committees  of  local 
and  subsidiary  technical  and  industrial  associations. 
Its  function  will  be  to  express  its  subject  nationally 
while  the  contributing  committees  express  it  as  related 
to  one  locality  or  to  one  industry. 

Each  committee  will  function  independently  except  in 
its  relationship  with  other  committees  where  the  co- 
ordinating committee  will  exercise  an  allocating  and 
co-ordinating  service.  This  committee,  too,  will  express 
the  group  action  of  all  committees  and  their  group 
needs  as  for  example,  special  financing,  when  these  are 
determined. 

Additional  committees  may  be  organized  as  the  prog- 
ress of  the  investigation  discloses  their  necessity.  Their 
objects  and  allotments  of  duties  and  their  co-ordination 
with  existing  committees  v.'ill  be  determined  by  the 
co-ordinating  committee  in  conference  with  the  chair- 
man, or  a  substitute  delegate,  from  each  of  the  other 
committees. 

In  developing  the  thought  behind  the  exposition  of 
lost  time  in  the  preceding  articles,  two  obstacles  have 
manifested  themselves  in  evei-y  discussion  held  with 
engineers  and  contractors.  They  are  in  doubt  whether 
(1)  a  working  organization  is  practicable  and  (2)  money 
:  can  be  secured  to  finance  the  work.  Having  an  organi- 
i  zation  which  will  function  aggressively  and  enough 
money,  it  is  conceded  that  a  program  can  be  developed 
which  will  justify  the  support  of  the  construction  in- 
dustry. It  is  submitted  that  the  organization  which  has 
been  outlined  will  meet  the  requirements.  Now  what 
about  the  money  to  finance  the  organization? 


Plan  for  Financing — There  is  no  money  in  sight. 
None  of  the  engineering  societies  or  industrial  organi- 
zations has  on  hand  any  considerable  resources  to  devote 
to  any  activity  outside  its  routine  functions.  These 
are  the  very  first  assertions  that  meet  any  proposal  of 
a  plan  to  investigate  lost  time.  Instead  of  being  dis- 
couraging they  merely  indicate  what  was  to  be  ex- 
pected. There  is  never  a  fund  awaiting  any  enterprise. 
It  has  to  be  created  when  the  enterprise  presents  itself. 
No  one  knows  this  condition  better  than  do  engineers 
and  contractors.  They  have  to  use  no  different  methods 
in  meeting  it  when  a  research  program  is  proposed  than 
when  a  water  power  development  or  an  irrigation  enter- 
prise is  involved. 

Specifically,  the  first  action  to  be  taken  is  to  "sell" 
a  plan  to  investigate  the  possibility  of  reducing  lost 
time  in  construction.  There  is  enough  money  in  the 
industry  to  pay  the  price  if  once  it  is  convinced  that 
the  purchase  will  be  profitable.     The  sole  question  is: 

Obviously  a  clear  description  of  the  commodity  of- 
fered is  the  first  necessity.  Next,  ability  to  deliver  has 
to  be  shown;  third,  value  has  to  be  demon.strated,  and, 
finally,  the  price  has  to  be  named.  Concretely  these 
involve  a  prospectus,  an  organization,  a  program  and 
an  estimate  of  cost.  In  brief,  the  procedure  is  that 
which  engineers  and  contractors  are  following  in  every 
considerable  undertaking  which  they  attempt. 

With  the  previously  outlined  organization  completed, 
which  can  be  accomplished  at  very  little  expense,  a 
program  and  an  estimate  of  cost  are  not  difficult  to 
arrive  at  nor  will  they  cost  much.  Committees  whose 
members  are  appointed  (1)  because  of  their  belief  in 
the  value  of  the  investigation  and  (2)  because  of  their 
reputation  for  earnestness  and  industry  in  performing 
an  assigned  task  will  demonstrate  that  they  need  very 
little  money  to  achieve  results.  When  the  program  is 
formulated  and  its  estimated  cost  is  determined,  that 
is.  with  something  tangible  to  .sell  and  a  clear  state- 
ment of  its  price,  the  task  of  finding  customers  does 
not  present  difficulties  which  any  number  of  salesmen 
in  the  construction  industry  are  not  accustomed  to  meet 
and  overcome  all  in  a  day's  work. 


Inspectors  Reduce  Truck  Overloading 

A  crew  of  five  deputy  inspectors  each  equipped  with 
an  automobile  and  two  loadometers  have  been  working 
on  California  highways  under  the  direction  of  a  super- 
intendent in  a  campaign  intended  "to  protect  state  an-l 
county  roads  from  abuse  by  overloaded  and  speeding 
trucks  and  from  impact  by  defective  and  insufficient 
rubber  tires." 

These  men  work  under  the  newly  organized  traffic- 
regulation  department  of  the  California  highway  com- 
mission. Between  March  1  and  May  1  they  inspected 
277  trucks,  finding  27  or  9?  per  cent  violating  the  gross 
weight  limit  of  30,000  lb.;  Ill  or  40  per  cent  overloaded 
on  a  basis  of  tire  width  and  35  or  12s  per  cent  Using 
solid  tires  on  which  the  rubber  was  too  thin.  Fifty-one 
convictions  were  obtained  and  104  overloads  were 
adjusted  or  removed.  These  percentages  are  appre- 
ciably less  than  those  for  the  previous  inspection 
periods.  Regarding  the  attitude  of  truck  owners  and 
operators  the  commission  states:  "The  inspectors  have 
found  that  the  majority  of  violations  have  been  due 
to  ignorance  and  when  advised  of  the  legal  require- 
ments drivers  have  evidenced  a  willingness  to  bring 
their  vehicles  and  loads  within  the  law." 
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Test  Arrangement  for  Measuring 
Skew  Arch  Thrust 

XPERIMENTAL  study  of  the  distribution  of  thrust 
I  at  the  abutment  of  skew  arches  is  being  undertaken 
by  the  Bureau  of  Public  Roads  at  its  Arlington  Experi- 
ment Station,  near  Washington.  The  plan  to  carry  out 
such  an  investigation  was  announced  a  few  weeks  ago, 
but  information  as  to  the  methods  to  be  used  in  the 
study  has  just  become  available. 

The  test  object  is  an  arch  of  7-ft.  span,  4i-ft.  width 
from  face  to  face,  2-ft.  rise  and  2-in.  crown  thickness, 
resting  on  abutments  2  ft.  high.  The  arch  barrel  is 
reinforced  with  1-in.  bars.  The  abutments  are  tied 
together  at  the  springing  line  by  a  number  of  tierods 
parallel  to  the  arch  faces  and  two  diagonal  rods,  which 
are  to  hold  the  arch  against  spreading  in  the  direction 
of  the  span  or  distoi'ting  in  the  direction  parallel  to 
the  abutments.  The  arch  is  to  be  loaded  by  a  group  of 
adjustable  springs  shown  in  the  views  herewith,  and 
the  deformations  of  the  arch  are  to  be  measured  by 
strain  gage.  One  abutment  will  be  held  against  hori- 
zontal and  vertical  motion,  while  the  other  will  be  sup- 
ported  vertically  by   four  steel   blocks  with   spherical 


formed  on  the  arch  extrados.  Over  each  spring  there 
is  a  vertical  2-in.  pipe  beai'ing  against  a  solid  overhead 
structure,  and  allowing  adjustment  of  the  spring  pres- 
sure by  means  of  an  adjusting  .screw  fixed  in  the  end  of 
the  pipe  and  bearing  down  on  the  top  of  the  spring 
The  springs  being  previously  calibrated  in  a  testing 
machine,  it  is  possible  to  adjust  the  load  applied  to  any 
one  spring  very  precisely,  without  the  trouble  of 
manipulating  weights. 

Thomas  H.  MacDonald,  chief  of  the  Bureau  of  Publi<- 
Roads,  says  concerning  the  test  program:  "As  progress 
is  made  with  the  plan,  modification  may  be  necessary. 
A  number  of  measurements  will  be  taken  under  different 
loadings,  so  that  it  will  be  some  time  before  the  arch 
is  finally  loaded  to  destruction." 


AT  LEFT,  COMPLETE  7-FT.  SKEW  SPAN.  WITH  TIERODS 
AT  RIGHT,  ONE  OF  THE  LOADING  SPRINGS  WITH  A 

face,  resting  on  plane  .steel  surfaces  coated  with  lamp- 
black, by  means  of  which  the  reactions  can  be  measured. 
These  gages  are  of  a  type  originated  by  Professor  Kreu- 
ger  of  Stockholm.  Pressure  of  the  spherical  on  the  flat 
surface  produces  a  circular  mark  on  the  coated  surface, 
whose  diameter  (measured  by  microscope)  coi'responds 
to  the  amount  of  the  pressure.  The  device  gives  a 
measure  of  force  with  practically  no  motion  of  the 
measuring  device.  Similar  pressure  gages  will  be  used 
to  measure  the  horizontal  thrust  of  the  movable  abut- 
ment, for  which  puri)ose  the  abutment  is  surrounded  by 
steel  angles  secured  to  the  floor,  between  which  and  the 
abutment  the  gages  are  to  be  inserted. 

The  multiple-spring  loading  arrangement  serves  for 
applying  load  in  a  convenient,  easily  controllable  man- 
ner. There  are  42  individual  springs,  each  capable  of 
carrying  a  load  of  1,500  lb.,  which  bear  on  concrete  lugs 


Water  Power  Possibilities  of  the  Hudson 
Being  Studied  by  New  York  Commission 

THE  New  York  State  Water  Power  Commission  has 
issued  a  report  entitled  "Water  Power  and  Storage 
Possibilities  of  the  Hudson  River"  which  is  the  result 
of  an  extended  study  of  the  hydrology  of  that  river. 
The  report  was  prepared  under  the  direction  of  Frank 

M.  Williams,  state  engineer,  at 
the  request  of  the  New  York 
Water  Power  Commission,  un- 
der recent  laws  directing  the 
continuance  of  investigations 
heretofoi'e  conducted  by  the 
Conservation  Commission  of 
the  water-power  resources  of 
the  state. 

Statistics  given  show  that 
362,000  hp.  on  the  Upper  Hud- 
son are  available  of  which  a 
little  over  one-third  is  devel- 
oped. Thus  excepting  only  the 
Niagara  and  St.  Lawrence 
Rivers,  the  Hudson  River  is 
the  most  important  stream 
from  a  water-power  viewpoint 
in  the  State  of  New  York.  The 
development  of  a  large  part  of 
the  undeveloped  water  power 
depends,  to  a  greater  or  less 
extent,  on  the  construction  of 
a  system  of  fourteen  storage 
reservoirs,  having  a  total  ca- 
jiacity  of  70  billion  cubic  feet.  It  is  estimated  that  these 
reservoirs,  the  principal  ones  being  the  Sacandaga, 
Gooley,  Piseco  Lake  and  Schroon  Falls,  would  cost 
$24,292,000.  Estimates  are  given  which  indicate  that 
the  value  of  the  storage  in  these  reservoirs  will  many 
times  exceed  the  cost,  and  that  the  reservoirs  would 
not  only  increase  the  available  water  power  on  the 
Hudson,  Sacandaga  and  Schroon  Rivers,  but  also  miti- 
gate flood  damage,  with  the  consequent  insanitary  con- 
ditions. It  it  also  expected  navigation  will  be  improved. 
Included  in  the  report,  which  consists  of  some 
seventy-five  pages,  are  fifteen  tables  giving  data  re- 
lating to  drainage  areas,  rainfall  stations,  stream- 
gaging  stations,  storage  reservoir  possibilities,  and 
effects  of  storage  on  the  water  powers.  It  also  con- 
tains eighteen  maps  and  diagrams  together  with  several 
photographs. 
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Creosoted  Pine  Storm  Sewers  at 
Lafayette,  La. 

By  L.  J.  VooRHiES 

District  Maiiasiv,  J.   H.  McCrary.  Engineers, 
Atlanta,  lia.,  and  Lafayette.  La. 

IN  1919.  Lafa.vette,  a  growing  municipality  of  South- 
wesit  Loui.siana,  voted  a  bond  is.sue  of  $425,000  for 
varioii.s  municipal  improvements  in  which  wa.s  included 
an  item  of  $75,000  for  drainage.  The  area  of  the  city 
is  approximately  1,500  acres  and  the  topography  is  very 
flat.  The  two  main  drains  which  needed  improvement 
consisted  of  large  open  ditches  along  some  of  the 
streets.     Neither  of  these  ditches  cou'd  be  enlarged  and 

deepened  without  narrow- 
ing the  streets  materially, 
to  say  nothing  of  the  dan- 
ger to  traffic  of  large  open 
ditches.  One  of  the  drains 
serves  the  business  dis- 
trict and  this  ditch  had  to 
be  deepened  over  3  ft.  to 
take  care  of  the  sub-sur- 
face drainage  of  an  area 
about  to  be  paved.  The 
other  drain  serves  a  resi- 
dential section  of  about 
60  0  acres  which  was 
flooded  for  hours  and  some- 
times for  a  whole  da.v 
following  frequent  heavy 
rains.     It  was,  therefore. 


TYPICAL  DESIGN  O? 
SEWERS 

JIain  storm  sewers  to  replace 
open  il'tehes  in  Lafayette.  La., 
i-angetl  fi-oni  2',  ft.  wide  by  3  ft. 
high  to  '>'fi  X  BA  ft.,  inside  meas- 
urements. Tile  dimensions  of  the 
hiniber  were:  sills  and  posts. 
2x4  and  2  .x  6  in.,  according  to 
size  of  sewei' ;  bottom.  2  .x  6-in.  : 
wa'ls.  both  inner  and  outer,  1  x 
6-in. :  top,  2  X  6,  3  X  C  and  4  x  6-in. 


BUILDING    STORil    SEWER 

Sills,  posts,  walls,  bottom  and  top  of 
CT-eosoted  yellow   pint-. 


necessary  t  o  con- 
struct storm  sewers 
in  both  cases.  To 
do  this  with  con- 
crete, brick  or  seg- 
mental sewer  tile 
would  have  cost 
$160,000  at  that 
time,  but  only  $75,- 
000  was  available. 
Both  sewers  were 
built  of  creosoted 
yellow  pine  with 
the  $75,000.  It  is 
expected  that  the 
pine  sewers  will  last  at  least  15  or  20  years,  at  the  end  of 
which  time  the  saving  in  first  cost  of  $85,000  plus  interest 
will  be  more  than  sufficient  to  rebuild  the  sewers  with 
concre'e  or  other  permanent  material.  In  the  meantime 
a  cryin.g  need  for  drainage  is  being  taken  care  of.  More- 
over, since  these  trunk  sewers  were  constructed  on  the 
established  grades  developed  in  the  design  of  a  complete 
storm  sewerage  system  for  the  entire  city,  lateral  sewers 
of  terra  cotta  pipe  or  conci-ete  in  sizes  up  to  33  in.  in 
diameter  can  be  cons' ructed  at  the  proper  grades  as  the 
more  important  streets  of  the  city  are  raved.  In  fact, 
there  is  now  nearing  completion  the  paving  of  several 
blocks  aggregating  20,000  sq.yd.  whi:h  could  not  have 
been  properly  drained  had  not  the  main  storm  sewers 
been  constructed.  Domestic  sewage  is  taken  care  of  by 
a  separate  system  and  sewage-works  which  make  it 
impracticable  to  admit  even  a  small  quantity  of  storm 
water  in  that  .system. 

The  specifications  called  for  long-leaf  yellow  pine, 
square  edge  and  sound,  treated  wi'h  16  lb.  of  creosote 
per  cubic  foot,  the  oil  to  tje  a  distillate  of  coal-gas  or 


coke-oven   tar,   complying   with   the    following   require- 
ments : 

1.  It  shall  contain  not  more  than  3   per  cent  water. 

2.  It  shall  contain  not  more  than  0.5  per  cent  of  mat- 
ter insoluble  in  benzol. 

3.  The  specific  gravity  of  the  oil  at  38-l,'5  deg.  C.  shall 
not  be  less  than   1.03. 

4.  The  distillate  based  on  water-free  oil,  shall  be  within 
the  following  limits:  Up  to  210  deg.  C,  not  more  than 
5  per  cent;  up  to  235  deg.  C,  not  more  than  twenty-five 
per  cent. 

5.  The  specific  gravity  of  the  fraction  between  235  deg. 
C.  and  315  deg.  C.  shall  not  be  less  than  1.03  at  38-15.5 
deg.  C. 

6.  The  residue  above  355  deg.  C.  if  it  exceeds  5  per 
cent  shall  have  a  float  test  of  not  more  than  50  seconds 
at  .70  deg.  C. 

7.  The  oil  shall  yield  not  more  than  2  per  cent  coke 
residue. 

8.  The  foregoing  tests  shall  be  made  in  accordance  with 
standard  methods  of  the  A.W.P.A. 

If  a  creosote-coal  tar  solution  is  used  the  specifications 
will  be  the  same  as  above  with  the  following  exceptions: 

2.  2  instead  of  0.5  per  cent. 

3.  1.05  to  1.10  instead  of  1.03. 

5.  Residue  above  355  deg.  C.  if  it  exceeds  25  per  cent 
shall  have  a  float  test  of  not  more  than  50  seconds  at  70 
aeg.  C. 

The  design  and  specifications  were  prepared  under 
the  direction  of  the  writer  by  the  J.  B.  McCrary  Co., 
municipal  engineers  of  Atlanta,  Ga.,  and  Lafayette,  La., 
who  also  supervised  the  con.'^truction  for  the  city.  The 
construction  work  yva:i  done  by  local  contractors.  The 
lumber,  aggregating  430,000  ft.  b.m.,  was  purchased  by 
the  city  direct  and  furnished  by  the  Creosoted  Materials 
Co.  of  New  Orleans. 


Corrosion  Under  Oil  Due  to  Chlorides 

Rusting  of  rifle  bore  surfaces  under  the  oil  with 
which  they  were  coated  for  protection  has  been  found 
chargeable  to  the  presence  of  potassium  chloride, 
according  to  an  investigation  recently  reported  by  W. 
J.  Huff  in  a  technical  paper  of  the  Bureau  of  Mines, 
A  very  common  difficulty  with  gun  barrels  is  that  after 
they  have  been  fired  the  interior  of  the  barrel  cor- 
rodes, and  no  method  of  preventing  this  corrosion  has 
been  developed,  although  certain  grease  mixtures  appear 
to  have  some  effect.  The  corrosion  proceeds  under  the 
oil  film  just  as  though  the  oil  were  not  there,  but  it 
doss  not  continue  indefinitely,  as  the  corroding  agency 
seems  to  exhaust  itself  after  a  time.  A  carefully 
planned  series  of  experiments  revealed  the  fact  that 
this  after-corrosion  does  not  occur  at  low  or  normal 
degrees  of  humidity  of  the  atmosphere,  but  only  when 
the  humidity  is  high,  well  over  50  per  cent.  Still  other 
experiments  showed  that  the  cause  of  the  corrosion 
could  not  be  removed  b/  wiping  out  the  barrel  after 
firing,  but  that  it  could  be  removed  by  washing'  out 
with  water  or  aqueous  solutions.  These  and  other 
studies  finally  led  to  the  conclusion  that  potassium 
chloride,  formed  by  decomp-sition  of  the  potassium 
chlorate  in  the  powder  in  its  explosion,  is  the  cause  of 
the  after-corrosion.  The  author  points  out  that  sodium 
chloride,  or  ordinary  salt,  is  likely  to  be  similarly 
troublesome  as  a  cau.se  of  erratic  corrosion  in  the  case 
of  other  steel  objects.  Bright  steel  articles  coated  with 
oil  or  grease  to  protect  them  during  shipment  may 
rust  under  the  oil  film  as  a  result  of  the  action  of  sodium 
chloride  deposited  in  workmen's  fingermarks  made  in 
hiindling  the  ;irtic!e  before  it  is  oiled. 
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Contract  System  for  Railway  Maintenance  Work 

New  Field  for  Contractors  Seems  Widening — Management  and  Cost  of  Work  by  Contract 
and  by  Railway  Force  Account — Practice,  Experience  and  Opinions 


By  E.  E.  R.  Tratman 

Associate  Kditoi-,  Engim  t  ring  Xews-Rrcord 


SHOULD  railway  maintenance  and  improvement  work 
be  done  by  contract?  What  are  the  advantages  and 
disadvantage.s  of  the  contract  system?  How  is  contract 
work  managed  and  paid  for?  How  does  it  compare 
with  railway  force  work  in  efficiency  and  economy? 
To  what  extent  has  it  been  employed,  and  what  have 
been  the  results  of  experience?  These  are  questions 
which  have  become  prominent  during  the  nast  two  or 
three  years  and  which  are  of  direct  importance  in  rela- 
tion to  recent  railway  labor  developments. 

The  following  review  of  the  situation  is  based  upon 
an  extended  inquiry  as  to  practice,  experience  and 
opinion  on  a  number  of  railways.  Great  variations  in 
practice  and  opinion  are  to  be  expected  in  view  of  the 
relatively  small  proportion  of  this  work  which  has 
been  done  by  contract,  so  that  the  contract  system  can 
hardly  be  considered  as  established  definitely,  while 
uniform  and  effective  means  of  handling  it  remain  to 
be  further  developed.  Furthermore,  there  is  a  rather 
wide  objection  to  adopting  the  contract  system  for  work 
which  may  be  affected  by  or  may  interfere  with  traffic 
on  operated  lines,  although  this  difficulty  has  been  over- 
come in  several  cases. 

To  supplement  the  summarized  information  given 
herewith,  reference  may  be  made  to  two  previous  arti- 
cles dealing  with  contract  work  of  chis  kind.  One 
relates  to  the  ballasting  of  some  2,000  miles  of  line  on 
the  Missouri  Pacific  Ry.  (see  FJuf/ineering  Neivs,  May 
4,  1916,  p.  828),  and  the  other  relates  to  general  heavy 
maintenance  work  on  about  400  miles  of  the  Canadian 
Pacific  Ry.  (see  Engineerhig  News-Rerord,  March  9, 
1922,  p.  399). 

Classification  of  Work — In  the  first  olace,  the  dif- 
ferent kinds  of  railway  work  need  to  be  divided  into 
certain  classes  to  which  the  contract  system  has  been 
applied  in  varying  degree.  This  classification  may  be 
made  as  follows: 

1.  Building  branch  lines,  industry  spurs,  second 
track  and  sidings;  al.so  track  elevation  or  elimination 
of  grade  crossings,  and  extending  or  enlarging  freight 
yards  and  engine  terminals.  Such  work  is  done  already 
to  a  large  extent  by  contract  and  has  little  relation  to 
maintenance  or  operation  of  existing  lines,  except  in 
double-tracking  and  the  elimination  of  grade  crossings. 

2.  Track  work  such  as  is  done  usually  by  extra  or 
floating  gangs.  This  work  includes  heavy  ditching  and 
widening  of  cuts,  renewing  ties  and  vails,  balla.sting, 
surfacing,  relaying  switches  or  turnouts,  buildini? 
fences  and  renewing  spikes,  rail  joints,  tie-plates  and 
rail  anchors  on  long  stretchos  of  line.  Several  railways 
have  employed  the  contract  system  for  different  items 
of  work  in  this  class  to  a  varying  extent  for  years. 

3.  Track  maintenance  of  the  kind  done  by  the  regular 
section  gangs.  This  work  includes  general  daily  in- 
spection and  policing,  respiking,  tightening  bolts,  clear- 
ing ditches,  cutting  weeds,  maintaining  track  in  line 
and  surface,  and  repair  of  fences  and  crossings.  Few 
railways  have  tried  contracting  for  this  general  work 


of  maintenance  and  the  actual  experience  with  the  sys- 
tem has  been  so  small  as  to  be  negligible.  A  recent 
attempt  to  introduce  it  more  widely  led  to  very  strong 
opposition  by  railway  labor,  with  the  result  that  this 
step  was  either  abandoned  or  postponed  indefinitely. 
With  such  contracts  the  work  probably  would  be  done 
largely  by  floating  gangs  such  as  are  employed  for  that 
in  class  No.  2. 

4.  Bridge  and  building  work;  repairing  bridge  decks 
and  trestles;  building  water  stations,  coaling  stations 
and  engine  houses;  renewing  old  bridges  and  replacing 
old  trestles  with  concrete  .--tructures.  All  such  work 
is  done  extensively  by  contiact,  although  ;ome  railways 
do  most  of  it  by  their  own  bridge  and  building  depart- 
ments. Large  bridge  construction  and  renewal  is  rarely 
done  by  company  forces. 

5.  Watching  road  crossings  This  has  been  done  to 
only  a  limited  extent  by  contract  and  was  included  in 
the  controversy  noted  in  relation  to  class  No.  3. 

6.  Operating  coaling  and  water  stations  and  pumping 
plants.  In  this  line  of  work  the  contract  .system  has 
been  introduced  only  to  a  small  extent  and  mainly  in 
the  way  of  making  contracts  with  employees  who  are 
engaged  in  other  lines  of  work  but  can  handle  this 
conveniently  in  addition  to  their  other  duties.  It  has 
been  suggested  that  in  many  cases  it  would  be  much 
cheaper  for  th(  railway  to  contract  for  maintaining 
a  supply  of  water  in  the  tanks  at  a  water  station  than 
to  keep  a  pump-man  on  a  monthly-pay  basis. 

Practice  and  Experience — Of  twenty-four  large  rail- 
ways sixteen  have  used  the  contract  system  more  or  less 
in  maintenance  work,  but  only  eight  have  used  it  to 
any  large  extent.  Rail  and  tie  renewals  and  track  bal- 
lasting are  the  most  usual  items  of  work  done  by  con- 
tract. Other  work  includes  track  surfacing,  placing 
tie-plates  and  rail  anchors,  replacing  worn  splice  bars, 
ditching,  widening  cuts,  cutting  weeds,  and  building 
and  repairing  fences.  One  road  contracted  for  ballast- 
ing at  a  time  when  it  could  not  obtain  men  for  work 
that  needed  to  be  done  that  season.  In  most  cases  the 
contracts  have  covered  specific  kinds  of  wo''k. 

The  extent  to  which  the  contract  system  has  been 
employed  on  different  roads  varies  from  small  jobs  to 
80  per  cent  of  the  ballasting  fiud  75  per  cent  of  the  rail 
renewals  in  a  given  season.  Prospective  economy  is 
given  almost  universally  as  the  reason  for  introducing 
or  experimenting  with  the  contract  system.  Labor 
conditions  are  given  as  the  reason  in  two  or  three  cases. 
Opinions  differ  widely,  however,  as  to  wh?'.her  ultimate 
economy  is  i-eally  obtained,  and  whether  the  efficienc.v 
of  work  done  by  a  contractor's  force  is  equal  to  that 
of  work  done  bv  railway  forces. 

Two  roads  which  have  not  u.sed  the  contract  system 
for  actual  work  have  used  it  in  securing  men,  labor  con- 
tractors being  employed  to  furnish  men  at  times  and 
places  when  an  adequate  force  could  not  be  obtained 
directly  by  the  railways.  This  practice  was  followed 
to  some  extent  during  th"  World  War.     But  in  these 
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cases  the  men  worked  as  employees  of  the  railways,  so 
that  these  are  not  instances  of  work  clone  under  the 
contract  system. 

Opinions  on  Contract  Work — Returns  from  the  sev- 
eral railways  indicate  thai  opinions  are  divided  about 
equally  as  to  the  merits  of  the  contract  system  in  track 
work  of  the  kind  done  ordinarily  by  extra  or  floatinj? 
gangs.  Of  seventeen  direct  statements,  nine  are  favor- 
able and  eight  unfavorable,  but  two  engineers  giving 
favorable  replies  have  no  experience  of  their  own  on 
which  to  base  the  opinion. 

The  general  substance  of  the  favorable  replies  is  to 
the  effect  that  with  contract  work  there  is  greater 
economy  combined  with  greater  production  and  equal 
efficiency,  but  one  railway  engineer  of  wide  experience 
with  such  contracts  adds  the  cautionary  phrase  "pro- 
vided that  the  work  is  rightly  handled."  Another  esti- 
mates an  average  saving  of  25  per  cent  in  cost  for  such 
work  as  rail  renewals,  ditching,  widening  cuts  and  re- 
placing trestles  with  concrete  structures.  This  saving 
he  considers  due  to  the  advantage  of  lower  rates  of  pay 
and  longer  working  hours  tor  contractors'  forces,  be- 
sides securing  greater  efficiency  as  a  result  of  better 
supervision  than  is  given  usually  to  railway  forces. 

On  contract  work  also  there  is  less  liability  of  inter- 
ference by  the  railway  labor  unions  in  regard  to  rates 
of  pay,  hours  of  work  and  what  work  the  men  may  or 
may  not  be  allowed  to  do.  Further,  a  contractor  can 
increase  and  reduce  his  force  more  rapidly  to  meet 
changing  conditions.  It  is  this  difference  in  wages 
and  working  hours,  together  with  the  greater  flexibility 
in  adjusting  the  force  to  the  work,  which  is  considered 
one  of  the  main  factors  resulting  in  economy  by  con- 
tract  work. 

Some  of  the  engineers  who  favor  the  contract  system 
express  the  opinion  that  increased  efficiency  or  output 
of  the  laborers  will  give  them  increased  earnings  but 
will  reduce  the  cost  to  the  railway  company.  On  tTie 
other  hand,  other  engineer.^  consider  that  the  actual 
cost  of  the  work  will  be  greater  if  done  by  contract. 
In  fact,  some  of  those  who  have  tried  the  contract 
system  for  reasons  of  economy  are  doubtful  as  to 
whether  there  is  any  ultimate  economy.  One  reply  says 
definitely  that  comparisons  of  force  account  costs  with 
contract  bids  show  a  decided  economy  in  favor  of  the 
former.  Again,  one  engineer  considers  that  there  is  no 
economy  if  the  railway  is  equipped  with  modern  machin- 
ery. As  an  instance  of  this,  with  the  introduction  of 
ditching  machines  a  certain  railway  abandoned  the 
contract  system  previously  employed  for  team  and  hand 
work  in  ditching  and  widening  cuts. 

A  difficulty  noted  by  two  or  three  engineers  is  that 
of  getting  a  contractor  to  keep  the  price  down  when  any 
cost-plus  sy.stem  is  used.  But  where  contractors  bid  in 
competition  or  unit  prices,  as  is  the  practice  on  some 
roads,  this  difficulty  should  not  be  experienced.  It  has 
been  stated  also  that  the  contractor  naturally  would 
endeavor  to  obtain  the  maximum  output  from  his  men 
and  might  get  more  work  or  higher  labor  efficiency  than 
the  railway  company  could  obtain  from  its  men.  But 
while  some  engineers  consider  that  this  would  effect 
a  saving  in  cost  to  the  railway,  others  question  whether 
the  real  efficiency  would  be  as  high  as  if  the  work  was 
done  by  railway  employees. 

There  is  no  doubt  that  strict  and  continuous  supervi- 
sion by  railway  officers  Is  essential  to  success  with 
contract  work,  and  this  is  especially  the  case  where  this 
work  interferes  in  any  way  with  the  operation  of  traffic. 


In  fact,  one  of  the  strong  arguments  made  against  the 
contract  system  is  that  it  may  put  work  on  an  operated 
line  into  the  hands  of  outsiders,  with  consequent  diffi- 
culty in  placing  responsibility  for  train  delays  or  safety 
of  operation.  This  objection  is  offset,  however,  by  the 
fact  that  in  actual  practice  many  cases  of  this  kind  have 
been  handled  by  contract  with  satisfactory  and  suc- 
cessful results. 

Another  slightly  different  argument  is  that  the  con- 
tract system  is  "wrong  in  principle  and  detrimental  to 
the  service"  in  putting  railway  work  in  the  hands  of 
men  who  have  no  interest  in  the  railway  as  their  em- 
ployer, with  the  resultant  loss  of  loyalty  and  team  work 
and  other  advantages  due  to  a  force  of  contented  em- 
ployees. Furthermore,  contract  laborers  are  not  likely 
to  be  skilled  in  such  work  as  tamping,  track  lining  or 
switch  I'enewals.  An  obvious  answer  to  this  objection 
is  that  under  present  conditions  it  is  difficult  in  many 
cases  to  organize  and  to  maintain  a  force  of  skilled  men 
as  railway  employees.  And  for  work  of  the  class  under 
consideration  a  permanent  force  is  not  maintained. 
Taking,  for  example,  the  case  of  an  extended  stretch  of 
rail  renewal  and  track  surfacing  which  requires  a  large 
gang,  it  seems  unlikely  that  there  would  be  much  dif- 
ference in  the  quality  of  a  railway  force  or  a  con- 
tractor's force.  Relative  economy  and  efficiency  must 
depend  largely  on  the  organization  and  methods  in 
individual  cases. 

Cost  of  Contract  Work — Few  definite  replies  are 
made  as  to  cost  of  work  or  systems  of  payment.  Co.st- 
plus-percentage  is  considered  by  one  engineer  as  being 
the  most  convenient,  but  he  states  that  this  gives  the 
contractor  an  incentive  to  keep  the  cost  up,  while  on 
the  other  hand,  cost-plus-fixed-fee  gives  no  incentive  to 
keep  the  cost  down.  The  cost-plus-percentage  system 
has  been  used  on  different  roads  in  paying  for  spacing 
and  renewing  ties  and  for  gathering  up  old  m.aterial 
after  relaying  rails.  Cost-plus-fixed-fee  is  mentioned 
definitely  only  in  one  case,  and  that  was  for  relaying 
rails.  The  fee  ranged  from  a  minimum  when  the  total 
cost  was  high  to  a  maximum  when  the  cost  was  low. 

Unit  prices  are  sometimes  per  mile  and  sometimes 
per  piece.  In  the  former  case,  the  price  covers  all  work 
of  the  specified  character  within  a  specific  territory. 
This  method  has  been  applied  for  rail  renewal,  for  spac- 
ing ties  in  advance  of  rail  renewal,  for  ballasting  and 
for  surfacing  track.  The  price  for  surfacing  varies 
with  different  amounts  of  lift.  In  piece-work  payment, 
the  unit  price  may  be  per  tie  renewed,  per  switch  or 
turnout  relaid,  and  per  tie-plate  or  rail-anchor  placed. 

One  road  reports  that  where  rail  renewal  by  contract 
has  been  paid  for  at  a  unit  price  and  at  cost-plus-10- 
per-cent  the  results  were  about  the  same.  In  both  cases 
they  were  slightly  below  the  engineer's  estimate  based 
on  paying  i-ailway  labor  the  same  price  as  that  paid  by 
contractors.  Unit  prices  are  likely  to  be  low  when  work 
is  let  by  competition  based  on  the  railway's  detail 
specifications,  stating  explicitly  what  part  of  the  work 
the  contractor  is  to  do  and  what  part  the  railway  will 
do.  As  contractors  become  more  experienced  in  work  of 
this  kind  the  contracts  and  prices  will  tend  to  become 
stabilized. 

Railway  contract  work  is  usually  under  control  of 
the  contractor's  foreman  or  superintendent,  subject  to 
supervision  by  railway  inspectors  or  timekeepers  who 
are  on  the  job  continually  and  by  the  roadmaster  or 
division  engineer,  who  should  make  frequent  visits.  It 
is  considered  important  that  in  addition  to  inspection 


704 


ENGINEERING     N  E  W  S - R  E  C  O  R  D 


Vol.  89,  No.  17 


b.v  these  local  officers  there  should  be  occasional 
inspection  by  a  superior  officer,  such  as  the  chief 
engineer  or  chief  engineer  of  maintenance  or  their 
representatives. 

Payment  to  contractors  is  made  u.suallv  on  the  divi- 
sion engineer's  monthly  or  semi-monthly  estimates  of 
work  done,  but  .small  jobs  may  be  paid  for  on  comple- 
tion. In  either  case  a  certain  percentage  is  usually 
retained  to  protect  the  railway  company  against  liens 
that  ma  •  be  filed  for  labor  or  material.  This  percentage 
is  paid  within  a  period  specified  by  the  contract.  One 
engineer  points  out  that  the  monthly  e.*timates  of  work 
should  be  regarded  as  of  a  partial  or  preliminary  char- 
acter, since  the  engineer  is  more  ready  to  give  an  esti- 
mate satisfactory  to  the  contractor  when  he  knows  that 
it  is  not  to  be  taken  as  final  or  conclusive  in  regard  to 
the  amount  or  extent  of  work  done. 

In  regard  to  cost  and  management  of  the  work,  an- 
other engineer  submits  the  following  statement: 

On  contract  work  the  cost  begins  and  ends  with  the 
execution  of  the  job.  But  with  railway  force  work  the  cost 
continues,  since  other  jobs  must  be  found  for  the  extra 
gang  and  these  may  not  be  the  most  essential  or  necessary, 
compared  with  the  amount  of  money  available.  But  on  the 
other  hand,  railways  are  not  so  organized  as  to  have  skilled 
specialists  and  competent  inspectors  always  available  who 
can  prepare  plans  and  specifications  to  cover  a  repair  job 
with  the  necessary  precision.  For  this  reason,  extra  bills, 
cost-plus  and  other  methods  are  resorted  to,  which  are 
more  or  less  prejudicial  to  the  efficiency  and  final  cost  of 
the  work.  There  is  much  added  bookkeeping  and  the  work 
is  frequently  productive  of  disputes  and  disagreements 
that  occupy  the  time  and  attention  of  officers  who  have 
other  duties. 

About  40  per  cent  of  the  cost  of  the  job  is  for  material 
which  for  various  reasons  may  be  delayed  or  not  available 
in  the  order  and  manner  required  for  economical  use.  As 
the  contractor  is  concerned  financially  he  must  take  quick 
action  and  get  supplies  by  the  most  direct  means,  which  is 
not  always  possible  for  a  railway.  The  foreman  or  other 
superintendent  of  work  for  the  railway  is  not  financially 
interested,  and  delays  which  occur  through  no  fault  of  his 
have  no  such  significance  to  him.  But  the  contractor  in 
getting  material  has  a  tendency  to  specialize  because  it  is 
the  essence  of  his  work.  This  may  i-esult  in  odd  or  unusual 
sizes,  which  later  may  increase  cost  of  renewal  on  replace- 
ments, whereas  if  the  railway  does  the  work  it  will  get  the 
standard  stock  even  if  it  is  delayed  in  doing  so. 

Proper  character  of  the  men  in  charge  and  proper  rela- 
tions between  them  are  essential  features  of  a  successful  con- 
tract system.  With  individuality,  familiarity  and  competency 
on  the  part  of  the  contractor  and  the  railway  representa- 
tive the  work  will  be  successful  and  the  road  doing  the 
work  by  contract  will  be  satisfied.  Where  these  require- 
ments are  lacking  in  either  party  the  railway  will  not  be 
satisfied  and  an  unfavorable  report  on  the  contract  system 
is  likely  to  result. 

700^9  and  Equipment — Little  information  is  given  as 
to  details  of  work,  but  such  details  for  two  important 
roads  will  be  found  in  the  earlier  articles  noted  above. 
The  railways  usually  fui-ni.'ih  camp  cars  and  work  train 
service  for  distributing  material.  Until  the  present 
year  many  of  them  furnished  also  the  hand  tools,  but 
some  have  now  altered  their  practice  and  leave  the 
tool  supply  to  the  contractor,  supplying  only  such 
larger  tools  as  a  contractor  would  not  bo  likely  to  pos- 
sess. This  change  is  due  partly  to  the  fact  that  the 
tool  equipment  will  vary  with  the  amount  and  extent  of 
the  work  to  be  done.  A  stronger  reason  is  that  diffei-- 
ence  of  opinion  arises  as  to  depreciation  from  use,  since 
there  is  no  simple  and  practical  means  of  determining 


the  depreciation  value  in  proportion  to  the  total  expense 
involved  in  purchasing  tools. 

Since  the  essence  of  the  contract  should  be  to  get  the 
work  done  with  the  least  expenditure  it  is  evident  that 
the  proper  plan  is  for  the  two  parties  to  the  contract 
to  pool  their  interests  and  supply  such  etpiipment  as 
they  can  to  avoid  increasing  the  cost.  Ditchers, 
spreader  cars,  locomotive  cranes,  motor  cars  and  push 
cars  are  furnished  sometimes  by  the  railway  and  .some- 
times by  the  contractor.  This  depends  no  doubt  upon 
the  contractor  in  individual  cases,  since  only  a  contrac- 
tor specializing  in  railway  work  would  have  such  equip- 
ment. Distribution  of  material  and  collection  of  olu 
material  after  the  work  (as  in  rail  and  tie  renewals) 
is  done  sometimes  by  the  railway  and  sometimes  by  the 
contractor. 

Bridge  and  Building  V/ni-k — In  this  special  kind  of 
repair  and  maintenance  work,  there  may  be  economy  in 
having  small  repairs  done  I'V  local  men  under  contract 
instead  of  by  a  traveling  gang  of  the  railway's  bridge- 
and-building  department.  One  officer  of  wide  experience 
in  this  department  suggests  that  if  the  contract  work 
is  based  on  proper  specifications  it  eliminates  the 
interference  of  "a  long  list  of  uninformed  officials"  who 
have  authority  over  the  bridge  and  building  forces. 
This  lack  of  concentrated  authority  and  its  result  in 
disturbing  a  regular  program  of  work  is  a  rather  fre- 
quent source  of  complaint  in  this  department.  Another 
complaint  is  that  crude  and  antiquated  methods  in 
the  handling  of  materials  and  supplies  through  the  rail- 
way storehouse  are  detrimental  to  efficient  work  by 
company  forces. 

The  contract  system  is  considered  .advantageous  on 
large  work  requiring  special  equipment  and  a  larger 
experienced  organization  than  the  railway  can  afford  to 
maintain.  Further,  the  contractor  has  greater  freedom 
in  hiring  and  discharging  men,  so  that  he  can  increase 
or  decrease  his  forces  to  suit  variations,  in  the  work. 
On  the  other  hand,  more  than  one  reply  indicates  that 
work  which  does  not  reciuire  unusual  equipment  or 
housing  can  be  handled  best  by  a  company  force.  In  a 
case  where  a  large  amount  of  bridge  .tainting  needed 
to  be  done  when  there  was  a  shortage  of  labor,  the 
work  was  let  by  contract.  The  railway  furnished  the 
paint  but  no  equipment.  Other  roads  have  furnished 
work  train  service  and  camp  cars  for  contractors  on 
similar  work. 

Conclusions — It  will  be  evident  from  what  has  been 
said  for  and  against  the  contract  system  in  railway 
improvement  and  maintenance  work  that  opinion  is 
divided  as  to  the  merits  of  this  system.  Further,  ex- 
perience has  been  too  limited  to  develop  definite  method' 
of  handling  and  controlling  such  contract  work.  But 
it  is  evident  also  that  highly  satisfactory  results  as  to 
efficiency,  economy  and  general  advantage  have  been 
obtained  in  several  individual  cases.  These  cases  are 
sufficient  proof  of  the  practicability  of  applying  the 
contract  system  to  this  class  of  work.  It  remains, 
therefore,  to  work  out  the  details  which  will  perfect 
the  system  and  lead  to  its  more  general  adoption.  Much 
depends  upon  the  way  in  which  the  specifications  and 
contract  are  drafted  and  the  way  in  which  the  work  is 
handled  and  supervised.  Essentials  to  success  are  in- 
tegrity, a  fair-minded  spirit  on  both  sidesi  and  active 
co-operation  between  the  contractor  and  the  engineer. 
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Surface -Treated  Gravel  for  Light 
Traffic  Streets 

Tarvia  B  Applied  Cold — Good  Maintenance  Essential 

— Annual  Cost  for  Four  Years  Less  Than 

Seventeen  Cents  a  Yard 

By  D.  B.  Davis 

City  Engineer.  RiohmonJ.  Iiul. 

AS  THERE  is  an  abundance  of  good  gravel  in  the 
City  of  Richmond,  Ind..  that  material  was  used  in 
constructing  its  streets  some  25  to  35  years  ago.  The 
gravel  was  laid  to  a  depth  of  12  in.  In  the  course  of 
time  these  gravel  surfaces  required  resurfacing,  and 
it  was  decided  to  do  this  with  the  local  gravel  which 
passed  a  11 -in.  ring  and  contained  13.3  per  cent  of  clay 
coating  the  pebbles  and  not  in  the  form  of  lumps. 

This  new  gravel  surfacing  was  spread  to  a  depth  of 
from  4  to  5  in.  and  was  rolled  and  wator-bound.  as  in 
macadam  construction.  Special  care  was  given  to  fin- 
ishing the  surface.  In  1919,  it  was  determined  to 
experiment  with  surface  treatments  of  Tarvia  B  on 
two  of  these  gravel  pavements.  The  success  attained 
on  these  streets  resulted  in  treating  others  each  year. 

For  successful  results  the  gravel  surface  must  be 
firm  and  comparatively  smooth  prior  to  surface  treat- 
ment. Better  results  are  obtained  if  the  gravel  street 
is  subjected  to  traffic  for  a  season. 

The  preparation  of  the  surface  consists  in  repairing 
all  depressions  by  filling  the  same  with  3-in.  stone, 
tamped  to  about  A  in.  below  the  street  surface  and 
sealing  with  hot  Tarvia.  If  there  is  dust  on  the  surface 
it  can  be  removed  to  the  gutter  with  a  rotary  sweeper. 

The  Tarvia  B  was  applied  cold  by  means  of  a  pres- 
sure distributor.  For  initial  treatment,  J  to  i  gal.  per 
square  yai-d  was  used,  with  subsequent  treatments  of 
i  to  }  gal.  per  square  yard.  Better  results  are  obtained 
by  not  applying  any  covering  material  in  the  initial 
treatments.  This  allows  the  bituminous  material  to  be 
absorbed  by  the  surfacing  gravel,  which  it  is  to  the 
extent  that,  after  traffic  has  ironed  out  the  road,  investi- 
gation shows  that  a  crust  has  been  formed  from  3  in. 
to  i  in.  thick.  Subsequent  treatments  are  covered  with 
a  light  sprinkling  of  pea  gravel,  to  the  amount  of  about 
5  lb.  per  square  yard. 

The  city  street  department  does  the  gravel  resur- 
facing and  applies  the  surface  treatments  with  its  own 
forces.  The  cost  of  resurfacing  with  gravel  at  present 
prices  is  approximately  as  follows : 

Pt-i-  Cubic  Yard 

Bank-run  gravel  at  pit $U.50' 

Hauling  (6  load.s  per  day,  IJ  yd.  per  load;  team  at  65o.  pt-r 

hour)     0.72 

Spreading  at  40c.  per  hour O.IS 

Extra  man  at  pit  loading  at  40o.  per  hour 0.13 

Cost  of  gravel  on  street   (per  ,sc|uur<-  yard  of  p.iving)  .  .  .    $11.3:) 

P-r  Square  Yard 
Gravel    deliverf d   end    spread    at    J1.4.';    (."-in.    finished   depth 

requires   0-22    cu.yd.)     $0.33 

Scarifying  and   rolling    0.07 

Total    $0.4  0 

The  cost  of  the  initial  treatment  of  '  gal.  per  square 
yard  is  as  follows : 

Gravel  covering  at   $1..",0  per  cu.yd 

Binder  £.o.b.   track    al    13c.   per  gal 

Cleaning  and   application    


$0.00.. 
O.OB:, 
0.020 


Cost    per   sq.yd $0,090 

The    cost    of    subsequent    treatments    of    !    gal.    per 
square  yard  is  $0,058  per  square  yard  of  surface. 
It   has   been   found   that   after   traffic   has   used   the 


treated  gravel  street  for  some  months,  a  few  depres- 
sions may  develop,  due  either  to  an  excess  of  dust,  or 
a  damp  clayey  spot  on  the  surface  prior  to  the 
application  of  the  binder.  These  places  will  require 
looking  after.  This  maintenance  work  is  taken  care  of 
by  a  maintenance  repair  gang,  consisting  of  a  team 
hauling  a  special  wagon  containing  stone  and  sand, 
with  the  necessary  tools,  and  back  of  which  is  hauled 
a  tar  heating  kettle.  This  wagon  was  specially  con- 
structed for  the  work,  the  lunning  gear  being  from  a 
discarded  horse-drawn  hook  and  ladder  fire  wagon. 
The  wheels  are  roller  bearing,  which  permits  one  team 
to  haul  the  heavy  load.  The  sand  compartment  in  the 
rear  holds  30  cu.ft.  and  the  stone  compartment  holds 
25  cu.ft.  Under  the  driver's  seat  is  a  tank  for  Tarvia 
B,  to  be  used  for  very  thin  patching.  The  amount  of 
material  carried  on  the  wagon  will  supply  stone  and 
sand  enough  for  pouring  two  barrels  of  Tarvia  X,  which 
is  heated  in  the  kettle  at  the  rear.  The  kettle  has  a 
warming  rack  which  holds  an  extra  barrel,  over  which 
is  a  tight  hood.  The  materials  thus  carried  will  sup- 
ply material  for  the  gang  for  one-half  day. 

An  average  cost  for  this  type  of  pavement,  covering 
a  period  of  four  years,  is  as  follows: 

Cost  of  gravel  resurface    $0,400 

Initial  treatment  of   J   gal 0.090 

Maintenance   first   year    •..■...  0.008 

Second   treatment   of  J   gal 0.058 

Maintenance    second    year    " 0.003 

Maintenance    third    year    .,..'...  0.003 

Maintenance    fourth    year 0.003 

Interest  on   investment   at   Z   pir  ci-nt 0.100 


Total  amount  spent  In  tour  years,  per  sq.  yd $0,665 

This  does  not  include  any  profit,  overhead  or  tool  wear. 
Four  years  of  experience  with  surface-treated  gravel 
has  established  the  following  points: 

1.  Do  not  treat  a  gravel  surface  which  is  damp  or 
dusty,  as  it  will  not  incorporate  and  will  soon  break 
out. 

2.  Apply  the  treatment  uniformly  the  full  width  of 
the  street,  otherwise  it  will  ravel  at  the  edges. 

3.  Have  the  surface  firm  and  smooth  before  apply- 
ing the  binder. 

4.  Apply  the  binder  on  no  street  which  has  not  an 
adequate  foundation. 

5.  Do  not  apply  the  binder  on  any  street  unless  the 
treatments  will  be  kept  up  when  they  are  needed.  ( It 
has  been  found  here,  that  J  gal.  per  square  yard  the 
first  year  with  ]  gal.  per  square  yard  the  second  year, 
will  keep  the  surface  in  such  shape  that  no  treatments 
will  be  necessary  for  two  years.  To  put  one  treat- 
ment on  a  gravel  street  and  then  leave  it  alone  will 
make  it  worse  than  if  no  treatments  had  been  applied.) 

6.  Give  the  pavements  intelligent  maintenance. 


Panama  Canal  Shipping  in  September 

During  September,  1922,  a  total  of  240  ocean-going 
commercial  vessels  passed  through  the  Panama  Canal. 
Tolls  on  these  amounted  to  $1,020,064.55  as  compared 
with  $1,055,336.70  on  257  ves.sels  during  August  and 
$892,001.54  for  221  Vessels  during  September,  1921.  In 
addition  to  these,  eleven  small  launches  and  seventeen 
government  vessels  passed  through  the  canal.  The 
amount  of  the  cargo  tonnage  passed  through  was 
greater  by  approximately  50  per  cent  than  that  which 
made  up  the  traffic  of  September,  1921,  and  for  the  first 
time  in  the  history  of  the  canal  the  cargo  tonnage  has 
exceeded  1,000,000  tons  for  three  consecutive  months. 
Tolls,  also  for  the  first  time  have  exceeded  the  million- 
dollar  mark  for  three  consecutive  months. 
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Experiments  With  a  New  Departure  in 
Impulse  Wheel  Design 

EXPERIMENTS  made  recently  at  the  Philadelphia 
plant  of  the  William  Cramp  &  Sons  Ship  &  Engine 
Building  Co.,  by  the  I.  P.  Morris  department  and  their 
associate,  the  Pelton  Water  Wheel  Co.,  are  .said  to  have 
demonstrated  the  success  of  waterwheels  built  accord- 
ing to  a  design  radically  different  from  anything  here- 
tofore on  the  market.  Small  wheels  of  the  new  type 
built  for  test  purposes  have  shown  higher  efficiencies 
than  can  be  expected  from  impulse  wheels  of  ordinary 
design  and  are  said  to  be  efficient  over  a  wide  range  of 
heads,  including  those  in  the  neighborhood  of  800  to 
1,000  ft.  where  the  relative  merits  of  reaction  and  im- 
pulse types  are  frequently  in  dispute. 

The  new  design  follows  the  principle  of  the  impulse 
wheel,  but  instead  of  a  jet  or  jets  tangentially  disposed 
to  the  periphery  of  the  runner,  the  flow  in  the  new 
design  is  normal  to  the  runner  plane.  Further,  instead 
of  one  or  more  separate  jets  to  which  the  buckets  are 
subjected  during  only  part  of  a  revolution,  the  new- 
design  applies  the  spouting  water  to  all  the  buckets 
simultaneously  and  continuously  around  the  entire 
periphery  of  the  wheel,  that  is,  the  water  reaches  the 
runner  in  the  form  of  an  annular  ring  whose  diameter 
is  equal  to  the  diameter  of  the  runner.  The  flow  in  this 
annular  ring  contains  both  tangential  and  axial  com- 
ponents. 

Regulation  is  effected  by  an  annular  plunger  moving 
axially  to  close  the  orifice  of  the  nozzle.  A  section 
through  the  annular  nozzle  as  taken  in  a  plane  contain- 
ing the  turbine  axis  shows  a  contracting  water  passage 
somewhat  similar  in  form  to  a  section  through  the 
ordinary  needle  nozzle.  A  point  of  difference,  of  course, 
is  represented  by  the  tangential  velocity  components 
about  the  axis  of  the  jet  which  are  not  present  in  the 
jet  from  the  ordinary  needle  nozzle.  Air  is  freely 
admitted  to  both  the  inner  and  outer  surfaces  of  the 
jet  and  the  water  does  not  completely  fill  the  runner 
buckets,  but  is  in  contact  with  only  one  surface  of  each 
bucket,  that  is,  the  action  is  that  of  a  true  impulse 
turbine. 

The  advantage  of  the  impulse  turbine  is  therefore 
claimed  for  the  new  design  in  that  changes  of  pressure 
through  the  runner  are  avoided  and  there  are  no  forced 
changes  of  the  relative  velocity  of  the  water  with  re- 
spect to  the  buckets  as  are  required  in  a  reaction 
turbine  where  the  stream  must  completely  fill  the  area 
of  the  conduit  at  all  points.  Therefore,  the  risk  of 
cavitation  due  to  sudden  variations  in  pressure  within 
the  bucket  is  eliminated,  and  there  is  no  leakage  loss 
due  to  poorly  fitting  or  worn  seal  rings. 

Runners  for  wheels  of  this  design  can  be  built  of 
extremely  small  diameters,  it  is  claimed,  as  compared  to 
impulse  wheels  of  ordinary  design  and  units  of  this 
type  are  to  be  put  on  the  market  in  commercial  sizes 
as  soon  as  the  present  experiments  are  completed  and 
details  of  construction  in  larger  sizes  have  been  worked 
out. 


German  Guns  as  Road  Foundation 

According  to  correspondence  from  London  the 
Rayleigh  (Essex)  Parish  Council  has  decided  that  a 
collection  of  German  rifles  and  machine-guns  are  to  bo 
used  as  part  of  the  foundation  of  the  new  London  to 
Southend  road. 


Ferrous  Strata  Develop  CO2  in 
Tunnel  Shaft 

Lowering  Water  Level  Releases  Carbon  Dioxide — . 

Air  Pressure  Forces  Gas  Into  Shaft — 

Men  Entering  Shaft  Killed 

By  T.  Chalklky  Hatton 

Chief  Engineer,   Sewerage  Commis.sion,   Milwaukee,   Wis. 

CARBON  dioxide  released  by  a  ferrous  earth  and 
forced  by  air  pressure  into  a  pumping  shaft  of  a 
sewer  tunnel  killed  five  men  at  Milwaukee,  Wis.,*  on 
May  24,  1922.  The  cause  of  the  accident  is  so  unusual 
and  so  likely  to  exist  on  other  work,  that  the  writer 
feels  a  full  description  may  prevent  the  loss  of  life  at 
other  places. 

The  Sewerage  Commission  was  having  built  by  George 
E.  Zimmermann,  a  contractor,  an  intercepting  sewer  in 
National  Ave.  between   18th  and  20th  Avenues.     The 
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■ri'X.VEL  WORKING.    INVADED   I'.V  CARBON'  DIOXIDE 

sewer  was  to  be  built  of  plain,  monolith  concrete,  36  in. 
inside  diameter  and  at  an  approximate  depth  of  35  ft. 
below  the  surface  of  National  Ave.,  which  was  sui'faced 
with  impervious  pavement. 

Prior  to  awarding  contracts,  test  borings  had  been 
made  which  disclosed  a  fairly  dense  clay  strata  to  a 
depth  of  18  to  20  ft.,  grading  off  into  fine  gray  clay  and 
sand,  then  to  fine  sand,  then  into  coarse  water-bearing 
sand  and  fine  gravel.  A  shaft  about  14  ft.  square  was 
sunk  in  National  Ave.  near  18th  Ave.,  which  is  des- 
ignated Shaft  1  on  the  accompanying  plan.  After  sink- 
ing this  shaft  to  a  depth  of  35  ft.  it  was  abandoned  on 
Feb.  27,  1922,  because  of  the  infiltration  of  huge  quan- 
tities of  water.  On  Feb.  27  another  shaft,  similar  in 
size  and  called  Shaft  2  on  the  plan,  was  begun  near 
19th  Ave.  about  334  ft.  west  of  Shaft  1,  with  the  hope 
of  finding  less  water,  which  would  permit  headings  to 
be  begun  for  the  tunnel.  After  reaching  a  depth  of 
32  ft.  the  quantity  of  water  encountered  was  quite  as 
great  as  in  Shaft  1.  For  the  purpose  of  reducing  the 
ground  water  level,  this  shaft  was  sunk  with  a  steel 
caisson,  9  ft.  in  diameter,  from  32  to  52  ft.,  the  upper 
32  ft.  being  timber  sheathing. 

Shaft  2  was  completed  about  April  7,  and  sufficient 
pumps  were  installed  to  pump  about  1,000,000  gal.  per 
24  hours.  After  several  days'  pumping  at  this  rate, 
the  water  horizon  was  lowered  about  12  ft.  and  there- 
after, until  the  time  of  the  accident,  Shaft  2  was  used 
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solely  for  collecting  and  removing  the  water  fi-om  the 
adjacent  territory  and  the  top  was  covered  by  2-in. 
planks  loosely  placed,  Shaft  1  having  been  covered  by 
planks  by  spikes  to  the  braces. 

Upon  the  completion  of  Shaft  2,  Shaft  3  was  driven 
to  a  depth  of  49  ft.,  and  672  ft.  west  of  Shaft  2.  Cages, 
hoists,  compressors  and  other  equipment  for  tunneling 
were  set  up.  Headings  were  started  east  and  west  from 
the  shaft  and  air  locks  in  each  installed  when  the  head- 
ings had  penetrated  about  30  ft.  On  May  23  air  was 
put  on  the  headings,  but  owing  to  excessive  leakage 
about  3'  lb.  pressure  only  could  be  maintained  in  the 
heading,  which  was  not  enough  to  enable  excavation 
to  proceed  properly. 

Careful  and  thorough  examinations  were  made  to 
determine  the  direction  of  air  escape,  and  Shaft  2  was 
entered  several  times  during  the  day  (May  23)  to  in- 
vestigate the  leakage,  but  without  success.  The  com- 
pressor was  allowed  to  run  all  night  of  the  23rd  but 
no  tunneling  was  done.  About  6.45  of  the  morning 
of  the  24th,  the  hoisting  engineer  at  Shaft  3  went  down 
Shaft  2,  as  was  his  daily  custom,  to  oil  the  pump.  When 
he  reached  the  first  platform,  at  35  ft.  in  depth,  he 
expired  in  a  sitting  posture,  A  laborer  went  to  look 
for  him,  saw  him  apparently  asleep,  went  down  the 
shaft  to  arouse  him  and  was  likewise  overcome.  The 
fire  department  was  then  called  and  upon  arrival,  the 
men — believing  it  to  be  a  case  of  electrocution — put 
on  rubber  boots  and  gloves  and  went  down  the  shaft 
to  the  first  platform.  All  succumbed  before  they  could 
be  rescued.  The  rescue  squad  of  the  fire  department 
then  arrived,  donned  oxygen  masks,  went  down  and 
brought  the  bodies  of  the  five  men  up  the  ladder. 

Investigations  was  immediately  begun  by  the  Sewer- 
age Commission  as  to  the  cause  of  the  accident.  Samples 
of  the  air  in  the  bottom  of  the  shaft  were  taken  an 
intervals  of  about  an  hour,  during  May  24.  At  the 
beginning,  these  samples  showed  the  following: 

Per  Cent  by  Volume 

Oxygen    5.93 

Hydrogen     None 

Methane.  CH4   None 

Carbon  dioxide.  COo   8.9 

Carbon  monoxide.  CO   None 

Illuminants None 

Samples  were  also  taken  in  Shaft  1  and  showed  sub- 
stantially the  same  analysis.  This  analysis  disclosed 
at  once  the  cause  of  the  accident  but  not  the  source 
of  the  great  volume  of  CO,. 

By  the  beginning  of  May  25,  the  air  in  Shaft  1  and  2 
was  normal.  Air  pressure  was  then  turned  on  in  Shaft  3 
at  the  same  pressure  as  it  was  on  the  night  of  the  24th, 
and  by  noon,  the  CO,  had  increased  to  3.3  per  cent. 
The  air  in  Shaft  2  was  pumped  out  until  the  CO,  had 
been  reduced  to  normal  and  the-  air  in  Shaft  3  again 
put  on,  with  the  same  result. 

This  was  conclusive  evidence  that  the  CO,  was  present 
in  the  substrata  between  the  shafts,  was  in  a  quiescent 
state  until  moved  by  the  air  pressure,  and,  when  moved, 
sought  the  two  open  shafts. 

Further  investigation  developed  that  the  water  heiv.'j; 
pumped  from  these  underground  strata  showed  the 
presence  of  considerable  iron  in  the  ferric  state.  This 
water  had  entirely  saturated  these  sti-ata  before  opera- 
tions were  begun.  As  the  water  horizon  was  lowered, 
the  space  formerly  occupied  by  the  water  was  occupied 
by  air  into  which  the  CO.  in  the  i)'on  escaped,  leaving 
the  iron  in  the  water  as  it  came  from  the  shaft  in  a 
ferrous  state.     This  CO,  would  remain  in  these  under- 


ground spaces  without  movement  until  an  agent,  such 
as  compressed   air,  disturbed  it. 

Without  previous  experience,  it  can  well  be  seen  how 
such  an  accident  could  occur.  The  open  shafts  were 
simply  big  holes  in  the  ground,  having  no  connection 
with  the  tunnel  being  driven.  Men  entered  one  of 
them  three  times  a  day  to  look  after  the  pumps,  and 
several  men  had  been  down  the  evening  before  the 
accident.  No  indication  of  the  presence  of  any  gas 
had  been  given  and  no  gas  was  anticipated.  The  con- 
tractor, his  men,  and  the  engineers  in  charge  of  the 
work  for  the  Sewerage  Commission  had,  for  several 
years  past,  been  driving  tunnels,  both  in  free  and  com- 
pressed air,  through  all  sorts  of  ground.  In  many  cases 
the  compressed  air  had  escaped  in  enormous  quantities, 
but  no  evidence  has  been  obtained  of  the  presence  of 
CO,  in  any  considerable  quantities  although  methane 
was  sometimes  detected  and  guarded  against.  From 
the  light  of  this  experience,  my  directions  have  been: 

In  all  open  shafts  where  tunnels  are  being  driven  under 
compressed  air — and  whether  or  not  such  shafts  are  con- 
nected with  the  tunnel^and  in  all  tunnel  headings,  whether 
driven  in  free  or  compressed  air,  keep  a  miner's,  or  other 
open  light,  constantly  burning.  Where  the  water  being- 
pumped  from  the  shafts  or  tunnel  workings  shows  the 
presence  of  iron,  as  disclosed  by  the  brownish  stain  on 
things  it  touches  after  reaching  the  open  air,  particular 
care  must  be  observed  and  frequent  analysis  of  the  tunnel 
air  must  be  taken,  especially  if  the  work  is  being  done  under 
frpe  air. 

1  have  gone  into  the  description  of  this  accident  in 
greater  detail  than  some  readers  might  think  necessary. 
My  object  has  been  to  give  the  picture  so  vividly 
to  the  construction  engineer  that  he  can  see  where  it 
fits  into  conditions  which  he  may  frequently  encounter, 
and  while  he  may  so  far  have  been  saved  from  disaster 
because  one  of  the  controlling  agencies  was  absent,  all 
these  conditions  may  be  present  when  he  least  expects. 

Before  closing  this  description,  there  is  one  other 
danger  from  the  presence  of  CO,  in  underground  strata, 
where  compressed  air  is  used  in  driving  tunnels  through 
city  streets,  to  which  it  might  bo  well  to  call  the  engi- 
neer's attention.  Had  no  open  shafts  existed,  in  the 
case  above  described,  into  which  the  CO,  could  readily 
escape,  it  might  have  been  blown  out  through  any  of 
the  surrounding  cellars  and  cause  fatalities  to  those 
living  in  the  houses.  We  have  had  several  instances  in 
our  work  here  in  Milwaukee,  where  the  compressed  air 
escaped  through  the  surrounding  cellar  floors  at  such 
volume  and  pressure  as  to  crack  the  concrete. 


Hydro-Electric  Project  in  the  Punjab 

Plans  are  being  considered  by  the  Punjab  Electricity 
Board  I'ur  utilizing  the  water  power  of  the  Sutlej  Val- 
ley Dam  and  other  irrigation  water  supplies  to  develop 
hydro-electric  energy.  Applications  to  the  board  from 
Bi-itish  and  Canadian  power  interests  for  concessions 
t:.  develop  the  hydro-electric  power  involved  with  a  lien 
on  the  water  powers  of  the  Ravi  River  have  been  denied, 
and  a  resolution  published  by  the  board  declaring 
itself  unanimously  in  favor  of  a  government  monopoly 
of  water  power  for  the  Punjab.  It  is  proposed  to  dis- 
tribute the  power  to  concessionaii-e  companies  and  by 
price  regulation  insure  low-cost  electric  current  to 
consumers.  In  this  manner  the  board  hopes  to  promote 
industrial  development  and  at  the  same  time  safeguard 
the  public  interest  in  the  waters  of  the  Punjab  Rivers 
— Coinmerce  Reports. 
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From  Job  and  Office 


Hints  That  Cut  Costs  and  Time 


For  the  Contractor  and  the  Engineer 


Charts  Covering  Design  of  Abutment  Walls 
of  Horizontal  Beam  Type 

By  W.  B.  Walraven 

Assistant  Engineer,  Illinois  Division  of  Highways 

THE  ACCOMPANYING  charts  have  been  prepared 
by  the  writer  for  the  design  of  abutment  walls  of 
the  horizontal  beam  type  and  may  prove  useful  to 
others  who  have  similar  designs  to  make.  Such  a  wall 
will  be  considered  as  being  composed,  of  beams  each 
1  ft.  wide  extending  horizontally  between  vertical  coun- 
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FIG.   1— GRAPHICAL  SOLUTION  FOR  VERTICAL  W.VLLS 

Two  assumptions  are  made:  Eartli  fill  imparts  equivalent 
fluid  reaction  of  21  lb.  per  square  foot  for  each  foot  of 
height  ;  and  certain  coefficients  must  be  used  in  moment 
calculations.  For  convenience,  scales  are  shown  wherein 
tlie  fi.\ity  is  such  that  moment  coefficients  of  i,  i^  and  ,'• 
are  used. 

terforts.  The  problem  of  design  is,  therefore,  to  select 
a  suitable  thickness  of  wall  and  amount  of  reinforcing 
to  carry  the  moment  and  shear  developed. 

Fig.  1  gives  a  graphical  solution  for  the  effective 
depth  and  the  amount  and  spacing  of  reinforcing  steel 
necessary  to  carry  the  stresses  delivered  to  the  wall  by 
the  earth  filling  behind  it.  Two  assumptions  must  be 
made  in  the  solution  herein  given:  First,  that  the  earth 
fill  imparts  an  equivalent  fluid  reaction  of  21  lb.  per 
square  foot  for  each  foot  of  height;  and,  second,  that 
certain  coefficients  must  be  used  in  the  moment  calcu- 
lation. Considering  the  first  of  these  assumptions,  if 
instead  of  21  lb.  it  is  considered  wise  to  use  an  equiva- 
lent fluid  pressure  of  25  lb.,  it  will  be  necessary  to  enter 
the  diagram  with  an  effective  height  equal  to  25  21 
times  the  actual  height.  By  effective  height  is  meant 
the  vertical  distance  from  the  crown  of  the  roadway 
back  of  the  wall  to  the  element  of  the  wall  under 
consideration. 

As  to  the  second  assumption,  since  various  degrees 
of  fixity  may  be  encountered  where  the  main  and  wing 
walls  join,  it  is  convenient  to  show  scales  wherein  the 
fixity  is  such  that  moment  coefficients  of  I,  h  and  h 
are  used. 


As  an  example  assume  an  effective  height  equal  to 
18  ft.  and  a  fluid  pressure  of  21  lb.,  and  a  support  at 
the  wings  such  as  to  warrant  the  use  of  a  moment  coeffi- 
cient of  s.  With  a  bridge  seat  having  a  clear  span  of 
26  ft.,  it  is  found  by  tracing  the  path  of  the  arrow 
(Fig.  1)  that  a  wall  with  a  19-in.  effective  depth  re- 
quires 1.4  sq.in.  of  steel  to  carry  the  stress.  This 
amount  of  steel  will  be  provided  by  l-m.  square  bars 
spaced  on  6  J -in.  centers.  If  we  assume  that  the  wall 
is  to  be  of  the  same  thickness  throughout,  the  amount 
and  spacing  of  steel  for  any  other  height  may  be  found 
by  working  the  diagram  in  the  reverse  order. 

With  a  battered  wall  the  solution  of  the  problem  is 
complicated  because  of  the  decreasing  depth  to  steel 
with  decreasing  height.  Fig.  2  furnishes  a  ready  means 
for  solving  this  problem  after  the  amount  of  steel  neces- 
sary to  the  top  of  the  footings  has  been  ascertained. 
As  an  example  (Fig.  3)  assume  the  effective  height  {h) 
to  be  19.2  ft.;  the  length  of  the  bridge  seat  (0  25  ft.; 
and  the  effective  depth  (d)  13  in.  From  h  project  the 
line    vertically   to   the   I   curve,    thence    horizontally   to 
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FIG.    2 — .SOLUTION"  FOR  \V.\LI,  WITH    BATTERED  F.ACE 

the  (/  curve,  thence  to  the  B  curve  and  thence  horizon- 
tally to  IJo.  This  shows  that  the  total  shear  amounts  to 
5,050  lb.,  the  end  shear  to  36.5  lb.  per  square  inch,  and 
that  the  bars  must  have  a  ilo  equal  to  5.50  to  develop 
bond,  assuming  an  allowable  bond  stress  of  80  lb.  per 
square  inch.  This  accounts  for  the  one-foot  strip  im- 
mediately above  the  footing.  Remaining  strips  may  be 
designed  by  repetitive  uses  of  the  charts. 

Figure    3    gives    values    for    unit    shear    and    bond 
under   conditions    similar    to    those    met    with    in    Fig. 
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Uni+  Shear,  Lb.  per  Sq.  In. 
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FIG.  3— VALUES  FOR  UNIT  SHEAR  AND  BOND 

1.     However,  only  a  few  values  of  the  depth  to  the 
steel  are  given  so  that  confusion  may  be  avoided. 

The  writer  can  personally  point  to  hundreds  of  abut- 
ments built  by  a  single  highway  department  using  the 
principle  herein  outlined. 


Native  Timber  Bridges  Aid  County 
Highway  Program 

By  R.  S.  Blink 

Engineer  in  Cliarge,  AUegiieny  County  Road   Work,  Sparta,  N.  C. 

BRIDGES  built  of  native  white  oak  for  about  $9 
a  lineal  foot  and  of  the  design  illustrated  were 
a  material  aid  in  putting  through  the  40-mile  countv 
road  program  for  which  $135,000  was  raised  by  th'^ 
citizens  of  Allegheny  County,  North  Carolina.  On  this 
road  work  the  grading  averages  about  6,000  cu.yd.  a 
mile  and  bridges  and  culverts  about  10,000  ft.  b.m.  Thia 
grading  and  bridge  work  is  costing  about  $3,500  a  mile 

The  illustration  shows  a  20-ft.  bridge,  which  cost 
$180.  Several  dozen  others  have  been  built  at  about  the 
same  ratio  of  cost.  These  structures  are  located  about 
30  miles  from  a  railway.  All  material,  except  nail.'? 
and  drift  bolts,  is  white  oak  even  to  the  submerged  logs 
which  tie  together  the  mudsills  upon  which  the  bents 
rest. 

On  account  of  the  excessive  haul  for  cement  and  sand, 
this  type  of  structure  is  the  cheapest  by  far,  even  in 
the  long  run.  because  the   interest   saved  on   the   dif- 


ference in  cost  between  a  white  oak  and  a  concrete 
bridge  will  rebuild  the  wooden  bridge  every  three  years 
and  it  is  fair  to  say  that  the  white  oak  will  be  in  good 
condition  for  ten  years,  and,  with  slight  repairs,  may 
last    twenty    years. 


Form  for  Computing  Areas  Mechanically 

By  J.  R.  Jahn 

WiUiams  &  Jahn.   Consulting  Engineers,    Berkeley,   Calif. 

THE  writer  believes  that  the  accompanying  form 
simplifies  and  systematizes  the  work  of  balancing 
travei-ses  and  computing  areas  sufficiently  to  warrant 
its  use  by  surveyors  having  mechanical  calculating 
machines. 

The  special  features  are:  (1)  the  condensing  of  the 
usual  computation  form  to  one  of  few  columns  by  the 
consolidation  of  East  and  West  departures  into  one 
column,  North  and  South  latitude  differences  into 
another,  and  the  elimination  of  all  partial-area  columns 
— algebraic  signs  are  used  wherever  necessary  to  differ- 
entiate the  terms — ;    (2)    column  "E  or  W"  is  placed 
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COUNTY   HIGHWAY    BRIDGE  OF  N.\TIVE   TIMBER 

Tills  is  one  of  several  dozen  built  in  Allegheny  County, 
North  Carolina,  almost  entirely  of  native  timber.  These 
structures  averaged  $9  a  lineal  foot.     This  one  cost  $180. 


No-ie  ■  Bc7lancei^  c^jmens/ons  shown  abo^e  the  fleli^  observcrf-ions 

FORM  FOR  TRAVERSE  AND  ARE.\  COMPUTATIONS 

ahead  of  the  column  "N  or  S,"  and  is  separated  by  the 
column  "D  M  D,"  which  is  developed  from  the  column, 
"E  or  W;"  and  (3),  the  various  products  of  multiplica- 
tion of  terms  of  the  "D  M  D"  column  with  correspond- 
ing terms  of  column  "N  or  S,"  are  accumulated  as  an 
algebraic  sum  in  the  machine  and  the  area  of  the  "lot" 
obtained  by  dividing  this  sum  by  a  constant.  Where 
feet  are  used  as  units,  the  constant  is  87.120  or  twice 
43,560. 

In  practice,  the  traverse  is  written  into  the  form  in 
the  order  in  which  the  courses  appear  in  the  field  when 
followed  around  in  a  counter-clockwise  direction.  The 
sine-cosine  column  is  not  filled  in,  being  placed  here  for 
those  who  might  desire  to  use  it.  The  distance  term  of 
the  first  course  is  set  on  the  keyboard  of  the  calculator 
and  the  multipliers  (the  natural  sine  and  cosine)  ap- 
plied directly  to  the  crank  of  the  machine  to  obtain  the 
quantities  for  columns  "E  or  W,"  and  "N  or  S."  The 
same  process  is  used  to  fill  in  all  of  the  terms  of  these 
columns.  The  West  courses  are  now  distinguished  from 
the  East,  and  the  South  from  the  North,  by  the  minus 
.sign  ( — )  and  the  algebraic  sum  of  each  column  is 
t.aken.  Provided  the  traverse  closes  within  the  allow- 
able limit  of  accuracy,  it  is  balanced  by  applying  an 
amount  equal  to  the  respective  remainders  but  opposite 
in  sign,  to  the  significant  terms  of  the  respective 
columns,  either  proportionately  or  according  to  accuracy 
weights.  The  column  "D  M  D"  is  now  built  up  in  the 
machine  by  turning  in  the  first  "E  or  W"  term,  once 
for  the  "D  M  D"  of  the  first  course  and  again  for  its 
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portion  of  the  second  one  before  removing  the  hand 
from  the  crank.  This  process  is  continued  down  the 
page,  the  quantity  noted  after  the  first  turn  of  the 
crank  being  -set  down  in  the  column  "D  M  D."  If  the 
work  is  properly  performed  the  last  two  turns  of  the 
crank  will  clear  the  result  dials  to  0000. 

Now  accumulate  the  products  of  multiplying  each 
"D  M  D"  by  its  "N  or  S"  term  noting  that  the  product 
of  two  plus  or  two  minus  terms  is  positive  (i.e.,  forward 
turns  of  the  crank)  and  of  two  of  opposite  sign,  nega- 
tive (i.e.  backward  turns).  Divide  this  algebraic  sum 
by  the  constant  87,120  for  acres  from  foot  measure- 
ments or  by  100  for  acres  from  chain  units. 

For  mapping,  co-ordinates  may  be  computed  by  start- 
ing with  the  co-ordinates  of  a  known  point,  such  as  a 
corner  of  pre-computed  traverse,  and  adding  alge- 
braically the  terms  of  the  respective  longitude  or 
latitude  differers  as  illustrated  in  the  form.  Here  East 
agam  precedes  North  and  corresponds  to  the  A'  of  the 
XY  co-ordinate  system. 

A  convenient  check  on  the  calculated  area  within  the 
traverse  is  possible,  by  the  method  of  cross  multiplica- 
tion of  co-ordinates  as  follows:  accumulate  the 
products  algebraically  in  the  machine  of  the  series 
(IE  X  2N)  +  {2E  X  ^N)  +  .  .  .  —  (2E  X  lA^) 
—  (SE  X  2N)  —  .  .  .  =  2A  (area),  in  square 
feet,  which  can  be  reduced  to  acres  by  dividing  by 
37,120. 

Intersections  can  be  easily  worked  out,  using  co- 
ordinates, if  the  two  lines  are  expi-essed  by  their  equa- 
tions !/  ^  mx  -\-  C,  where  x  and  y  are  variables,  m,  the 
cotangents  of  the  bearings  and  C,  the  values  obtained  by 
substituting  known  values  in  the  equation  C  =  y'  — 
mxf.  The  two  equations  of  the  intersecting  lines  may  be 
vsolved  for  x  by  subtracting  one  equation  from  the  other. 
This  process  works  out  very  nicely  on  the  calculating 
machine.  Y  is  then  found  in  either  of  the  equations 
and  the  length  of  the  two  lines  found  from  the  respec- 
tive co-ordinates. 


Comparison  of  Finished-Floor  Materials 

ONE  of  the  members  of  the  Building  Managers  and 
Owners  Association  of  New  York  has  made  a  study 
of  the  various  materials  for  use  in  floor  finishing. 
Materials  are  rated  as  to  appearance,  durability,  slip- 
periness,  cost  and  other  considerations.  Though  of 
higher  ultimate  cost  travertine  appears  to  lead,  in  the 
estimation  of  the  man  who  compiled  the  figures.  The 
comparison,  taken  from  a  recent  bulletin  of  the  asso- 
ciation, is  reprinted  herewith. 

COMPARISON  OF  MATERIALS  FOR  FINISHED  FLOORS 
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Hints  That  Cut  Costs  and  Time 


Tractors  Prove  Advantag^e  Over  Teams 
in  River  Bank  Protection  Work 

REDUCED  cost  and  greater  working  capacity  or 
^  output  due  to  haulage  by  tractors  as  compared  with 
teams  was  found  in  hauling  trees  for  current  retards 
along  the  Missouri  River  near  Dakota  City,  Neb.,  dur- 
ing the  summer  of  1922.  These  retards,  which  are 
to  protect  the  river  bank  from  erosion,  are  composed 
of  groups  of  large  trees  having  the  trunks  lashed  to 
•cables  anchored  to  concrete  piles  sunk  below  the  river 
bed,  as  described  in  Engineering  News-Record  of  Dec 
15,  1921,  p.  966. 

As  the  trees  were  cut  a  5-ton  tractor  hauled  their 
through  heavy  underbrush  to  an  open  space  or  a  con- 
venient roadway.    There  the  trees  were  bunched,  loaded 
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mM 

TRACTOR  HAULING  TREES  FOR  BANK  PROTECTION 

On  a  two-mile  haul  this  10-ton  tractor  made  nine  trips 
over  a  10-hr.  shift.  This  was  slightly  more  than  Ave  four- 
horse  teams  could  accomplish. 

onto  a  special  two-wheel  cart  and  hauled  by  a  10-ton 
tractor  through  brush,  sand  and  muddy  bottom  land  to 
the  river,  a  distance  of  two  to  three  miles.  The  tractor 
and  cart  are  shown  in  the  accompanying  view.  With 
tractors  averaging  about  20  working  hours  per  day  the 
trees  were  delivered  with  sufficient  rapidity  to  supply 
two  gangs  which  hauled  them  into  the  river  to  build 
the  retards.  Each  gang  consisted  of  seven  men  with 
a  steam  hoisting  engine  or  winch.  The  trees  were  of 
various  sizes  but  averaged  more  than  12-in.  butts  and 
were  hauled  complete,  no  trimming  of  leaves  or  boughs 
being  permitted.  With  a  2-mile  haul  the  10-ton  tractor 
made  nine  trips  in  a  10-hr.  shift.  The  5-ton  tractor  also 
brought  in  trees  to  the  camp  at  noon  and  night,  so  that 
about  60  trees  per  shift  were  delivered. 

Five  teams  of  four  horses  each  were  used  at  first 
and  their  best  record  was  seven  trees  per  team  or  Sfl 
trees  for  all  teams  in  a  10-hr.  shift.  The  saving  in  cost 
by  the  use  of  tractors  is  estimated  at  50  per  cent,  but 
of  greater  importance  was  the  saving  in  time  for  work 
of  an  emergency  character.  Teams  wei'e  often  delayed 
with  heavy  trees  or  in  getting  out  trees  which  fell  in 
such  a  way  as  to  prevent  getting  a  direct  pull  But 
with  the  tractors  these  delays  and  troubles  were 
eliminated. 

In  moving  the  hoisting  engines,  which  was  done  at 
intervals  of  about  ten  days,  the  10-ton  tractor  could 
do  in  two  hours  work  which  had  taken  two  days  with 
teams.     Further,  the  tractor.s  were  used  to  tighten  the 
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cables  or  to  drag  out  anchor  cables  which  had  become 
buried  in  the  sand-bar  built  up  by  the  action  of  the 
i-etards.  Teams  require  regular  periods  of  rest,  but 
the  tractors  could  work  almost  continuously.  A  4-hr. 
interval  at  noon  between  the  two  10-hr.  shifts,  was 
utilized  for  such  service  work  as  overhauling,  cleaning, 
lubrication  and  supply  of  fuel,  water  and  oil. 

On  this  work  at  Dakota  City  a  river  frontage  of 
seven  miles  is  being  protected  by  20  current  retard.*: 
or  permeable  dikes  in  order  to  stop  the  erosion  of 
valuable  farming  land,  the  farmers  having  co-operated 
in  getting  the  work  done  for  their  common  benefit. 
About  20,000  trees  were  required.  The  Woods  Brothers 
Construction  Co..  Lincoln,  Neb.,  was  the  contractor, 
with  L.  A.  Day  as  superintendent  in  charge. 


Time  Cards  Control  Truck  Haulage 

CONTROL  of  motor  trucks  handling  material  exca- 
vated for  pier  foundations  for  the  Hill  to  Hill 
bridge  at  Bethlehem,  Pa.,  was  effected  through  a  simple 
though  very  efficient  use  of  time  cards.  The  Hill  to 
Hill  bridp-e  being  conslructed  by  the  Pennsylvania  Pub- 
lic Service  Commission  spans  not  only  the  Lehigh  River 
but  four  principal  railroads,  the  Lehigh  Canal  and  Navi- 
gation Co.'s  canal  and  seven  streets.  Though  the  main 
structure  is  only  about  2,000  ft.  long  with  its  three 
approaches  and  its  four  approach  ramps  this  length 
is    extended    to   about    6,000    ft.      It    is    of    reinforced 
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Load  Punch                                   Dump  Punch 

FIG.  1— TIME  CARD  FOR  MOTOR  TRUCK  CONTROL 

By  punching  the  dial  at  loading  jioint  and  dump  an  accu- 
rate time  check  is  kept  of  all  truck  movements.  Horizontal 
and  vertical  figures  record  trip.s  per  day. 

concrete  with  piers  of  massive  design  and  its  spans 
range  in  length  from  100  to  150  ft.  c.  to.  c.  of  piers. 

In  excavating  at  piers  it  was  necessary,  because  of 
the  narrow  right-of-way  given  the  contractor,  to  dis- 
pose of  material  as  excavated.  Eighteen  motor  trucks 
were  used  to  transport  the  excavated  material  from 
pier  sites  to  the  dump  located  at  an  average  haul  of  a 
quarter  of  a  mile  from  the  bridge.  The  contractor  or- 
ganized a  separate  trucking  concern  and  appointed  a 
manager  to  oversee  the  work  of  the  eighteen  trucks 
that  were  kept  in  practically  continuous  operation. 

The  foremen  on   the   job  were   required   to   tell   the 


manager  of  the  truck  department  every  evening  what 
the  truck  needs  for  the  next  day  would  be.  The  value 
of  beginning  to  operate  trucks  early  in  the  work- 
ing day  was  realized,  so  no  truck  was  allowed  to  go  on 
the  job  after  ten  o'clock  in  the  morning.  This  induced 
all  job  foremen  to  size  up  their  needs  of  each  succeeding 
day  at  the  end  of  the  day's  work. 

Time  Cards — Actual  control  of  truck  movements  was 
effected  by  the  use  of  the  time  card  reproduced  in 
Fig.  1.  The  circles  represent  hours  of  the  day.  The  line 
of  numbers  at  the  top  and  right  of  the  card  was  for 
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FIG.    2 — FORMS    USEID   ON    MISCELLANEOUS    HAULAGE 

No  check  was  kept  on  individual  truck  con.sumption  of  oil 
and  gas.  Total  bills  for  these  items  were  pro-rated  monthly 
among  all  trucks  continuously  operating. 

noting  the  number  of  trips  made  from  the  loading 
point  to  the  dump.     The  cards  were  used  as  follows: 

At  each  loading  point  and  at  the  dump  were  checkers 
with  punches  that  identified  them  with  particular 
places.  The  driver  of  each  truck  was  given  one  of  these 
cards  as  he  left  the  garage  in  the  morning.  When 
he  arrived  at  the  loading  point  the  man  there  with  the 
punch  punched  opposite  "Load  Punch"  on  the  card  and 
then  the  hour  and  minute  of  the  driver's  arrival.  As 
the  driver  left  with  his  load  the  man  at  the  loading 
point  punched  out  the  fir.st  figure  in  the  horizontal 
line  of  figures  indicating  that  the  driver  had  left  with 
his  fir.st  load.  When  the  driver  arrived  at  the  dump 
the  man  there  left  his  distinctive  punch  in  the  space 
opposite  "Dump  Punch"  and  then  also  punched  the 
hour  and  minute  of  the  driver's  arrival  at  the  dump. 
This  process  was  repeated  with  each  trip. 

At  the  end  of  the  day  it  was  possible  to  check  the 
activities  of  each  driver  by  looking  over  his  time  card. 
The  number  of  trips  made  was  therefore  indicated  both 
on  the  hour  and  minute  circles  and  in  the  horizontal 
and  vertical  columns.  If  the  drivers  card  showed  much 
fewer  trips  than  the  average  for  all  trucks  both  he  and 
the  manager  of  the  truck  department  were  called  on  the 
carpet. 

Besides  the  trucks  on  regular  run  several  were  used 
from  time  to  time  for  miscellaneous  jobs.  To  record  the 
movements  of  such  trucks  another  report  was  made 
out  by  the  driver.  That  type  of  repoi't  is  reproduced 
in  Fig.  2. 

In  actual  excavation  a  small  steam  shovel  was  used 
first  before  any  sheeting  was  placed.  After  having 
dug  down  about  10  or  1.5  ft.  bracing  and  sheeting  was 
placed  and  the  rest  of  the  excavation  was  done  by  clam- 
shell, handling  the  material  direct  from  pier  to  trucks 
without  any  intermediate  dumping  board.  All  the  mate- 
rial was  taken  to  one  dump.  Excavated  material  is  to 
be  used  in  backfilling;  and  it  is  probable  that  consid- 
erable borrow  will  be  used  in  addition. 

The  bridge  is  being  built  by  the  Pennsylvania  Public 
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Service  Commission,  of  which  Dr.  Frank  Herbert  Snow 
is  chief  engineer,  under  the  local  supervision  of  the 
Bethlehem  Bridge  Commission.  Clarence  W.  Hudson, 
New  York,  designed  and  is  supervising  the  erection  of 
the  bridge.  Rodgers  and  Hagerty  are  the  contractors, 
with  W.  Caccia  in  charge  for  the  firm  as  resident  engi- 
neer, and  George  Angel  as  general  superintendent.  H. 
J.  Finebaum  is  the  representative  of  Mr.  Hudson  on  the 
job,  though  Mr.  Hudson  is  in  frequent  contact  with  the 
work  himself. 


u.  s. 


Making  Curve  Templets 

By  Emile  Low 

Assi-stant  Engineer.  Buffalo.  Xew   Yi 


ifk 


REFERRING  to  the  article  "Making  Curve  Templets 
.  of  Pressboard,"  Engineering  News-Record,  Au.q:. 
24,  p.  306,  I  have  for  many  years  used  curves  made  of 
oil  board,  such  as  used  in  le'ter  copy  books.  These 
I  cut  bv  means  of  a  beam  compass,  usually  to  a  scale 


r^'^1 


i 


•  Becm  compass-^' 
t\5'^/  eraser  bfac^e 
t::Zfnc  sheef 


^.--    -  ffccfius  in  i^ef     -  -  >- 

BEAM  COMPASS  FOR  ("TTTIXG  CURVE  TEMPLETS 

of  200  ft.  to  the  inch  for  even  degrees  and  five-  to 
ten-minute  intervals.  To  cut  the  cui-ves  it  is  also  neces- 
sary to  have  an  old-fashioned  steel  eraser  blade.  A 
drawing  table  is  the  best  surface  to  cut  the  curves  on, 
having  a  piece  of  zinc  where  the  curves  lie.  Cutting 
them  with  a  sharp  blade  is  much  better  than  scribing 
from  a  metal  set  and  trimming  with  shears.  When  well 
done  the  edges  are  not  rough,  but  absolutely  smooth. 


Cable  Guard  Rail  on  Pennsylvania 
State  Highways 

WITH   large  wooden   posts   painted  white   above  a 
black  base,  cable  guard  rail  as   illustrated  gives 
excellent  visibility  on  Pennsylvania  highways.     A  l-in. 
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standard  galvanized  wire  cable  is  used,  threaded 
through  intermediate  posts  and  fastened  to  the  end 
posts  by  eye-bolts  provided  with  washers,  nuts  and  long 
threaded  shanks.  The  cable  is  strung  with  a  block 
and  tackle  and  tightened  by  means  of  the  eye  bolts. 
The  end  posts,  as  shown,  are  anchored  against  the  puli 
of  tbo  cables  by  means  of  a  ground  anchor  and  a  12-wire 
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FIG. 


WHITE   PAINTED  POSTS  GIVE  VISIBILITY 


twisted  cable  looped  around  the  post.  The  drawing 
gives  all  essential  details  of  the  structure  and  the 
view  shows  how  clearly  the  railing  stands  out  to  the 
eye  of  the  passing  driver. 


FIG.  1.  WIRE  CABLE  GUARD  RAIL  PENNSYLVANIA 


Old  Band  Saw  Makes  Expansion  Joint  Holder 

An  expansion  joint  holder  made  from  and  old  band 
saw  by  slotting  the  saw  and  bolting  it  to  a  2  by  4-in. 
piece  of  lumber  was  used  by  the  Grays  Harbor  Con- 
.-truction  Co.,  of  Hoquiam.  Wash.,  in  a  concrete  street- 
paving  job,  according  to  the  Concrete  Highway  Mag- 
azine. The  saw  was  attached  to  the  2  by  4  which  ex- 
tended over  the  entire  length  of  the  saw  and  beyond  it 
over  the  side  fonns.  At  the  top  of  the  joint  holder  and 
placed  about  3  ft.  apart  were  fingers  made  of  short  flat 
iron  bars  so  fastened  that  they  could  be  turned  up  and 
out  of  the  way  while  the  elastite  was  being  placed  against 
the  joint  board.  They  were  turned  down  over  the 
elastite  to  hold  it  in  place.  The  device  was  hold  in 
place  by  means  of  round  iron  bars  so  bent  that  one 
end  hooked  over  the  2  by  4  and  the  other  end,  sharpened 
to  a  point,  was  driven  into  the  side  forms.  Iron  pins 
driven  into  the  subgrade  helped  to  hold  the  device 
firmly  in  place. 
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Two  Curve  Problems  Solved 

By  George  F.  Syme 

North  Carolina  Highway  Commission.  Raleigh.  N.  C. 

THE  two  problems  presented  below  have  recently 
been  submitted  to  me  for  solutions.  The  first  deals 
with  the  replacement  of  a  tangent  connecting  two  curves 
in  the  same  direction  with  a  third  curve,  the  second  deals 
with  the  widening  of  a  pavement  on  the  inside  of  com- 
pound curves. 


ME  =  R,  Kven) 
MO  =  R3  (Notqiven) 

ge'Ri-Re 


FIG.  1.     PROBLEM  IN  RAILWAY   LOCATION 

Given:  Two  curves  (Fig.  1)  in  the  same  direction, 
connected  by  a  tangent  D  K  oi  known  length. 

Required:  To  replace  the  tangent  with  a  third  curve 
which  shall  begin  at  some  point  M,  on  the  first  curve 
and  fall  tangent  to  the  second  cui-ve  at  a  fixed  point,  T. 

Solution:  Draw  the  curve  M  C  T.  Join  centers  E 
and  F,  draw  F  G  perpendicular  to  E  D.  bisect  tangent 
D  K  at  B,  draw  B  X  perpendicular  to  E  F,  produce  B  X 
to  cut  large  curve  at  C,  and  join  C  and  0.  A  tangent 
through  C  will  be  parallel  to  D  K,  and  CO,  DE,  and 
KF  are  then  parallel.  Draw  chord  TKC,  then 
ITFK,  {=  TOC  =z  1).  \&  known,  because  point  T 
is  fixed. 

(1)  Solve  right  triangle  EGF  for  side  EF  and 
for  IsEFG  and  G  E  F.  Then  IHCB  ==  lEFG 
and  IC  B  H  =  IGE  F. 

(2)  In  triangle  K  B  C,  /_C  K  B  =  I  ^.  and  /.CBK 
=  180°  ~  IGEF.  Then  IKCB  =  180°  —  (ICBK 
+  i\,),  and  BK  =   !■  D  K.  which   is  known. 

SinfBA' 


Then  KC 


B  K  sr- 


Sin  KGB 


Then  0  T  =  R, 


Chord    TK    =    2  R,    Sin  '■  A .    and    chord    TC    = 
TK  +  KC. 

TC^ 

2  SinlX 

Now  in  triangle  OEF,  side  E  F  =  \/  E  C  -\-  GF\ 
OE  =  R    —  R^,  and  0  F  =  R,  —  R, 
Now  knowing  the  three  sides  of  triangle  OEF    we 
have,  where  S  =  1  the  sum  of  the  three  sides, 


Sin  J  A 

A 


.=V 


(S  —  OF)(S  —  OE) 


from  which 


OF  X  OE 
we  find 

And  A,  =  A,  —  A,  =  the  angle  required  to  back 
through  on  the  first  curve,  to  locate  the  point  M.  The 
large  curve  will  fall  tangent  to  the  .second  curve  at  T. 

The  problem  in  widening  pavements  on  the  inside 
of  compound  cui-ves.  by  connecting  the  two  inside  arcs 
with  a  thiro  circular  curve  is  as  follows: 

Given:  A  two-centered  compound  curve.  Fig.  2 
(with  complete  curve  data),  on  the  center  line  of  a 
pavement  W  feet  wide. 

Required:  That  the  pavement  be  widened  on  the 
inside  of  the  curve  by  means  of  given  transition  spirals 
and  circular  arcs. 

Solution:  Select  the  proper  spiral  for  each  end  of 
the  curve,  and  note  that  there  results  an  offset,  B  C, 
on  the  inner  edge  of  the  widened  pavement.  To  elimi- 
nate this  a  third  curve,  PSL,  is  desired. 

Midc^/e  orriincrh^  QN = FL  V£rs  'i  ang/e  PFL 
Long  chorc^    PL  =  BFL  sin  l^  angle  PFL 


KIG.    2. 


'^nghsJi  and  Is  are  the  tjiven  sp'irot 
angles  used 

C/nndCB  are  the  giifen  spiral  oifsets 
WIDENING   PAVEME.N'T  ON  COMPOUND   CURVE 


Draw  the  above  figure,  making  B  M  perpendicular  to 
O  B  at  B.  Note  that  line  P  C  K,  through  point  C,  cuts 
B  M  at  K.    Assume  an  angle  as  C  G  P,  which  locates  P. 


180° 
Then  IBCK  =      — 


—  ICGP 


and  BK  =  BC 

tan  I  B  C  K.  where  F  C  is  the  difference  between  the 
^iven  radial  offsets  C,  and  C. 
BK 


Tan  I  IBO  L  =  "",  hence 


B  0  L,  which  locates 


the  point  L. 

Now  Z  PFL  =  IsBOL  -f  CGP,  ==  the  central  angle 
of  the  required  curve. 

In  triangle  GEO,  we  have  0  G  =^  O  B  —   {G  C  + 

p/-^         ^    ^r  OGSinBOL  ,u    ^u 

BC),   and    GF   =    gin  (180°~=r  z  FF  D'   ^^^"    *^^ 

radius  of  the  required  curve  P  S  L  =  F  P  =  the  given 
radius  G.P  +  GF. 

The  long  chord  P  L  may  be  easily  computed  and  used 
as  a  check  on  the  field  work,  and  ordinates  to  any 
desired  point  on  the  cui've  PSL  may  also  be  computed. 

The  above  problem  may  also  be  solved  by  assuming 
a  radius  F  P,  greater  than  G  P  but  less  than  0  B.  In 
this  case  we  solve  the  triangle  GFO,  in  which  all  sides 
are  known,  for  0  F  and  F  G  are  radial  differences  and 
OG  =  OB  —  (GC  +  BC).  as  before. 

In  practice  it  is  sometimes  advisable  to  make  two  or 
more  solutions  of  the  problem  based  upon  different 
assumptions,  and  to  select  that  curve  which  best  fits 
local  conditions. 
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Letters  to  the  Editor 


This  department  aims  to  he  a  forum  for  thv  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Computing  Loss  of  Head  Throuffh  Baffles 
in  ftlixing  Chambers 

Sir — Will  some  of  your  readers  kindly  give  the  proper 
method  of  computing:  the  loss  of  head  througrh  over  and 
under  balBes  and  through  horizontal  baffles  in  mixing  cham- 
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Section  showing  Over  and  Under  BctfFles 


I  Plon  showing  Return  Baffles 


I.ers,  as  showTi  by  the  accompanying  illustrations,  giving  the 
formula  used  for  computing  this  loss.  P.  B.  S. 


Considering  Foreign  Woods  to  Resist  Borers 

Sir — I  have  been  much  interested  in  reading  in  Engineer- 
ing News-Record  of  Oct.  12,  pp.  619  and  626,  an  article  on 
the  service  obtained  from  greenheart  on  the  Panama  Canal 
and  also  Mr.  Kooy's  communication.  The  Marine  Piling 
Investigations  Committee  of  the  National  Research  Council 
are  in  no  way  overlooking  the  possibility  of  using  foreign 
timbers.  We  have  collected  considerable  data  through  vari- 
ous sources,  most  of  it  from  the  Forest  Products  Labo- 
ratories, at  Madison,  Wisconsin.  We  have  a  service  record 
or  a  record  of  tests  for  greenheart  as  follows: 

In  the  British  Isles  we  have  record  of  eighteen  different 
ports  in  which  greenheart  was  used.  In  several  Scotch  ports 
this  timber  is  reported  to  have  been  heavily  attacked  in  from 
eleven  to  fifteen  years — in  one  case  it  was  destroyed  in 
four  years.  In  England  the  results  are  somewhat  varied. 
Slight  attack  is  reported  on  ten  years  service  and  in  two 
cases,  complete  destruction  in  twenty-five  to  thirty  years, 
while  at  other  points  perfectly  sound  timber  is  reported 
which  has  been  in  service  as  high  as  fifty  years. 

Reports  from  Holland,  Belgium  and  France  show  service 
ranging  from  three  to  twenty-nine  years.  In  no  case  is  the 
attack  reported  as  more  than  slight.  One  installation  in 
the  Mediterranean  was  reported  as  destroyed  in  twenty 
years.  In  South  Africa  very  heavy  attack  in  eight  years 
is  reported.  In  three  out  of  four  cases  in  Java  and  India 
the  timber  was  destroyed  in  from  ten  to  twenty  years, 
while  in  the  fourth  case,  heavy  attack  was  reported  in  ten 
years.  Trinidad  reports  complete  destruction  in  fifteen 
years  and  Georgetown,  British  Guiana,  in  twenty  to  twenty- 
five  years. 

The  Forest  Service  placed  a  test  piece  at  Pensacola, 
Florida,  which  was  very  heavily  attacked  in  seven  years. 
In  this  case,  the  attack  of  the  teredo  type  of  borer  was 
apparently  light  and  the  heavy  damage  was  done  by 
martesia. 

Definite  conclusions  cannot  be  drawn  from  these  records, 
but  there  is  some  reason  to  think  that  in  northern  harbors, 
at  least,  greenheart  may  be  expected  to  give  fairly  long 
service. 

The  records  of  service  of  jarrah  mentioned  by  Mr.  Kooy 
are  not  so  good.  There  are  only  four  reports  from  England; 
three  of  them  show  timber  in  good  condition  after  sixteen 
to  twenty  years  service  and  one  of  them  shows  heavy 
attack  after  twenty-four  years  service.  South  and  East 
Africa  report  twelve  cases,  only  one  of  which  shows  the 
timber  in  good  condition  after  twenty  years'  service  and 
most  of  them   show  it  destroyed  under  twelve  years.     One 


test  shows  it  destroyed  in  six  months.  Reports  received 
from  Arabia,  India  and  Ceylon  all  show  timber  heavily 
attacked  or  destroyed  in  from  fifteen  months  to  six  years, 
Japan  shows  destruction  in  two  and  a  half  years.  The 
Australian  ports  which  have  used  this  timber  to  a  consider- 
able extent  show  quite  variable  records.  Some  of  them 
show  long  service,  but  from  other  information  it  appears 
probable  that  the  borers  were  not  very  active  at  these 
pointc.  In  one  New  South  Wales  harbor  total  destruction 
is  shown  in  six  and  one-half  years,  while  in  one  case  in 
Victoria  seven  years  service  was  obtained  with  only  slight 
attack. 

Information  has  been  collected  by  the  committee  cover- 
ing a  number  of  other  foreign  timbers,  and  arrangements 
are  being  made  to  test  some  of  them  in  American  harbors. 
It  is  entirely  possible,  as  Mr.  Kooy  suggests,  that  some 
of  these  timbers  may  be  found  of  value  for  port  work  in 
the  United  States.  They  will,  however,  undoubtedly,  prove 
to  be  expensive.  William  G.  Atwood, 

Director  National  Research  Council. 

New  York,  Oct.  17. 


Testing  Hollow  Building  Tile 

Sir — In  your  issue  of  Sept.  7,  p.  396,  William  B.  Newhall, 
consulting  engineer  for  the  Northwestern  Clay  Products 
Co.,  discusses  some  very  important  points  to  be  observed 
in  testing  hollow  tile,  in  particular  the  method  of  applying 
the  load  and  the  rigidity  of  the  bedment  of  plaster. 
Undoubtedly  the  methods  considered  by  Mr.  Newhall  are 
efficient.  They  will  give  good  test  results  at  little  if  any 
additional  expense.  However,  it  is  not  always  expedient  to 
add  Portland  cement  to  the  bedment  plaster  in  the  case  of 
a  busy  laboratory  on  account  of  the  time  required  for 
setting. 

I  should  be  glad  to  put  in  evidence  my  own  views  at  this 
time  as  to  how  we  can  most  efficiently  proceed  with  this 
rather  new  and  valuable  structural  material.  One  point 
refers  to  the  structural  design  of  tile,  the  others  to  the 
methods  of  tests.  The  writer  arrives  at  his  conclusions  in 
connection  with  a  long  experience  in  testing  tile  and  other 
material  at  the  U.  S.  Bureau  of  Standards,  together  with 
experience  since  then  with  raw  clays. 

1.  A  beam  or  diaphragm  such  as  the  web  of  a  tile  is 
weakest  at  the  ends  or  points  of  juncture  with  the  other 
material,  there  being  no  transverse  forces  intermediate. 
The  theory  of  secondary  stresses  well  known  to  engineers 
shows  that  a  free  beam  without  transverse  loads  has  its 
internal  stress  couple  a  maximum  (or  a  minimum)  at  the 
ends  or  juncture  points.  Now  it  will  be  clear  there  is 
scarcely  any  filleting  given  by  the  manufacturers  at  the 
re-entrant  angles.  A  \-  or  l-in.  radius  fillet  could  be 
easily  supplied  in  the  dies  at  little  expense.  They  should 
be  supplied  for  the  same  reason  a  pattern-maker  supplies 
them  in  a  pattern  for  a  casting.  There  is  sometimes  a 
shrinkage  crack  coincident  with  the  re-entrant  angle,  an 
additional  weakness.  Stress  theoretically  tends  to  largeness 
at  this  point  even  when  the  cells  are  vertical  in  the  testing 
machine.  Moreover,  the  tiles  frequently  fail  just  at  these 
points.  The  weakness  is  developed  a  fortiori  when  the 
tile  is  bedded  with  the  cells  running  horizontal.  If  the  web 
were  bellied  very  slightly  in  addition  to  the  larger  filleting 
of  the  re-entrant  angles,  some  additional  strength  might 
be  added,  but  this  point  is  not  as  important  as  the  filleting. 
This  filleting  is  important  for  the  same  reason  as  gusseting 
a  garment  or  supplying  a  franif  with  cross-braces  at  the 
corners.  Practically,  the  tendency  to  infinity  of  stress  is 
eliminated  by  this  means.  It  presents  no  practical  difficulty 
to  the  manufacturer  and  will  greatly  enhance  the  value 
of  his   product  as   regards   strength. 

2.  In  making  compression  tests  the  applied  stress  should 
be  a  uniform  compression  without  bending  couples  or  platen 
frictions  introduced  by  the  testing  machines  as  the  result 
of  any  eccentricity.  Mr.  Newhall  propo.ses  an  improvement 
on  the  older  form  of  a  hemispherical  block.  While,  how- 
ever, his  method  tends  to  eliminate  eccentricity,  it  does  not 
prevent  rotation  of  the  surface  plate  which  may  be  brought 
into  play  as  a  result  of  inherent  heterogeneity  in  the  ma- 
terial, unequal  compression  of  the  bedment  of  plaster,  or 
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imperfect  ends.  It  would  seem  that  the  desideratum  to  be 
attained  is  some  sort  of  a  hydraulic  bearinie:  which  would 
insure  the  application  of  a  uniform  compression  stress  to 
specimens,  eliminating  eccentricity  of  loading,  rotation  and 
bending,  and  the  necessity  of  a  bedment  mortar.  It  is  true 
that  thousands  of  concrete  cylinders  are  tested  by  the  older 
hemispherical  block  method.  This,  however,  is  only  another 
instance  of  the  persistency  of  what  might  be  designated 
the  law  of  the  survival  of  the  unfittest.  If  uniform  com- 
])ressions  were  applied  to  concrete  cylinders  undoubtedly 
the  relatively  wide  bands  of  data  now  characterizing  the 
various  stress  relations  found  in  connection  with  different 
methods  of  proportioning  concrete  would  be  narrowed,  with 
much  smaller  deviations  from  the  mean  curve.  The  same 
observation  would  hold  in  the  case  of  tiles  or  other  com- 
pression pieces. 

The  hydraulic  bearing  is  not  wholly  untried.  Gardner  S. 
Williams  and  C.  J.  Tilden  used  one  form  in  beam  tests  at 
the  University  of  Michigan — a  box  or  chamber  with  an  inner 
rubber  casing  holding  water  which  was  subjected  to  com- 
pression. The  chamber  was  open  on  the  side  next  the  upper 
flange  of  the  beam  where  loads  were  applied.  Egress  and 
rupture  of  the  casing  or  inner  tube  was  prevented  by  a 
sort  of  corseting  of  small  steel  slats  resting  in  juxta- 
position on  the  flange  of  the  beam,  this  also  eliminating 
flexural  effects  and  variability  of  pressure.  Dean  Marston 
has  applied  a  simple  hydraulic  bearing  to  testing  drain 
tile,  using  merely  a  short  length  of  fire  hose  with  sealed 
ends,  partially  filled  with  water.  This  readily  adapts  itself 
under  pressure  to  the  rough  surface  of  the  tile.  Perhaps 
the  best  form  of  bearing  for  compression  pieces  would 
be  a  development  of  a  type  once  used  by  Mont  Schuyler 
and  discussed  by  him  in  a  paper  before  the  A.S.T.M.  in 
1913.  He  secured  a  uniform  or  hydrostatic  pressure  simply 
by  the  use  of  an  inner  chamber  in  the  bearing  head,  this 
being  separated  from  the  faces  of  the  specimen  by  a  flex- 
ible diaphragm  having  practically  the  same  diameter  as  the 
former.  With  this  type  when  perfected  a  true  hydrostatic 
pi'essure  can  be  secured  without  bedment  of  plaster  or 
cement. 

3.  Mr.  Newhall  states  in  his  third  point:  "Only  those 
tests  that  make  the  vertical  webs  fail  in  diagonal  shear 
can  be  said  to  have  properly  developed  the  strength  of  the 
tile."  This,  of  course,  is  the  common  view  as  regards  com- 
pression failures.  The  writer,  however,  is  of  the  rpinion 
that  this  is  only  to  be  regarded  as  an  inference.  Brick 
piers  have  vertical  planes  of  failure,  the  diagonal  planes 
being  confined  to  the  ends  as  the  result  of  local  effects  due 
to  the  bracing  of  the  pier  structures  by  lateral  platen  fric- 
tions. The  writer  is  under  the  impression  that  the  change 
from  flatwise  to  edgewise  tests  of  brick  in  compression  as 
proposed  by  the  A.S.T.M.  specifications  (C21 — 20)  was  made 
solely  for  the  purpose  of  eliminating  platen  frictional  brac- 
ing of  the  brick.  Some  authorities  are  in  favor  of  a  test 
on  end.  Mont  Schuyler's  tests  on  concrete  under  uniform 
compression  show  that  the  cylinder  breaks  into  three  pieces 
separated  by  vertical  pianos  120  deg.  apart.  I  have  found 
likewise  that  this  is  the  common  type  of  failure  with  rock 
for  road  material  tests  with  the  Page  impact  machine. 
I  have  found  moreover  that  in  the  case  of  fairly  uniform 
compression  stress  amorphous  materials  such  as  clays  break 
up  into  septaria  or  honeycomb  structures,  the  prisms'  planes 
being  still  120  deg  apart  as  in  the  case  of  Mont  Schuyler, 
his  case  apparently  being  particular  as  a  result  perhaps 
of  relatively  small  cylinders  being  used.  I  believe  that  the 
behaviors  cited  are  akin  to  crystallization.  The  behaviors 
in  natural  clays  might  in  fact  easily  pass  for  shrinkage 
failures  in  drying  out — they  are  so  similar,  were  they  not 
obtained  by  direct  compression  through  many  tests. 
Physicists  with  whom  I  have  discussed  these  phenomena 
think  the  analogies  are  favorably  supported  by  the  test 
results.  I  will  proceed  to  discuss  the  phenomena  as  they 
appear  in  the  case  of  tile  tests. 

4.  A  test  should  be  arranged  to  develop  the  intrinsic 
strength,  i.e.,  the  maximum  possible  strength  of  the  material, 
whether  this  be  in  the  form  of  a  hollow  tile,  a  concrete 
cylinder,  brick,  or  steel  column.  A  rigorous  test  of  his 
material  is  due  the  manufacturer. 


If  it  is  desired  to  obtain  the  maximum  possible  strength 
of  hollow  building  tile,  then  in  addition  to  the  use  of  a 
hydraulic  bearing  of  the  Schuyler  type  it  might  be  well 
to  consider  omitting  a  bedment  plaster  altogether  where 
great  refinement  is  desired  and,  instead,  grinding  the  ends 
of  the  tile  square  with  the  axis  on  a  surface  grinder.  This 
would  be  necessary  for  tile  but  not  concrete.  A  Dorry 
type  of  grinder — a  steel  disk  revolving  horizontally  at  a 
moderate  number  of  revolutions  to  which  sand  is  fed — will 
suffice  for  surfacing  the  ends,  the  weights  of  the  tiles  placed 
on  the  disk  maintaining  sufficient  pressure  for  expeditious 
surfacing.  When  the  tiles  thus  surfaced  ai-e  tested  even 
with  a  hemispherical  block  method  of  applying  the  load  the 
compressive  strength  developed  is  much  larger  than  in  the 
case  of  plaster  bedments.  From  memory,  values  of  12,000 
to  14,000  lb.  per  square  inch  were  found.  The  failures  in 
this  case  were  not  of  diagonal  shear  type.  There  were  no 
initial  reports  or  partial  failures.  Instead  the  tiles  failed 
like  the  one  boss  shay,  with  a  single  final  collapse,  elastic 
limit  and  ultimate  being  identical.  The  pieces  broke  at  the 
re-entrant  angles  into  a  series  of  webs  and  side  strips. 
This  type  of  failure  for  openwork  structures  would  seem 
to  be  strictly  comparable  to  the  net  work  of  prisms  occurring 
in  the  case  of  brick  piers,  Schuyler's  cylinders  or  rock 
tested  in  the  Page  impact  machine.  If  the  re-entrant  angles 
were  filleted  as  has  been  suggested  and  it  were  possible  to 
adopt  some  efficient  hydrostatic  bearing  block  for  the  stan- 
dard compression  test,  it  is  not  improbable  that  still  higher 
results  might  be  obtained  than  were  reported. 

It  is  of  course  a  question  whether  the  points  mentioned 
are  worthy  of  consideration  to  the  exclusion  of  others  com- 
monly designated  as  "practical."  I  am  under  the  conviction 
that  the  intrinsic  strength  of  a  tile  is  above  the  apparent 
strength  developed  by  ordinary  test  methods.  Accordingly 
in  formulating  a  standard  test  every  effort  should  be  given 
to  rigor  of  performance  to  insure  that  the  data  obtained 
denote  the  real  strengths  attainable  and  are  not  in  effect 
mere  apparent  values  conditioned  by  the  contingencies  of 
observation  and  not  truly  representative  of  the  quality  of 
the  material.  The  paper  by  Mr.  Newhall  emphasizes  some 
of  the  important  factors  to  be  considered.  I  am  in  hearty 
agreement   with   the  plea   of  his   last  paragraph. 

J.  H.  Griffith, 
Ames,  Iowa.  Department  of  Civil  Engineering, 

Sept.  20.  Iowa  State  College. 


Wyoming  Rock  Prices 

Sir — In  Evgiiieerinc/  Neu-!<-Rccord,  Aug.  10,  p.  232,  is 
an  article  on  "The  Southeast  Corner  of  Wyoming,"  by 
W.  W.  DeBerard,  in  which  the  Wind  River  Road  is  men- 
tioned. He  makes  the  following  .statement:  "On  the 
13J  miles  in  the  contract  recently  let  to  the  Utah  Construc- 
tion Co.,  IIJ  miles  must  be  carved  out  of  the  solid  rock, 
making  94  per  cent  of  the  excavation  rock  (284,000  cu.yd.). 
Incidentally,  this  road  will  be  the  main  route  to  Yellow- 
stone Park.  Contractors  will  be  interested  to  know  that 
the  solid  rock  excavation  went  at  68^c.  per  cubic  yard,  a 
decidedly  low  figure  under  the  circumstances."  This  is  an 
error  and  should  be  corrected.  As  a  matter  of  fact  on 
section  B,  a  solid  rock  job,  the  Utah  Construction  Co.  bid 
$1.50  per  cubic  yard,  on  section  C,  a  mixed  earth,  loose 
rock  and  solid  rock  job  which  was  unclassified  their  bid 
was  70c.  per  cubic  yard. 

E.  F.  Stevens, 
Stevens  Bros., 

St.  Paul,  Minn.,  Sept.  2.  Contractors. 

[C.  C.  Warrington,  deputy  state  highway  engineer,  writes 
that  the  $1.50  price  for  section  B  is  correct  but  that  the 
contractor  is  being  paid  68Jc.  for  section  C,  as  given  in 
the  article  and  18c.  for  section  D,  earth  excavation  largely. 

The  work  on  this  project  was  divided  into  three  sections 
in  order  to  conform  to  the  various  classes  of  excavation 
and  bids  were  requested  for  unclassified  excavation  on  each 
section.  The  rock  on  section  B  consists  of  diorites  and 
granites  in  solid  ledges.  The  rock  on  section  C  are  the 
sedimentary  lime  and  sand  stones  in  ledges  and  in,  slides. 
Editor  ] 
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Group  Meetings  to  Feature 
Highway  Program 

No  General  Sessions  at  State  Highway 
Officials     Convention     While     Sub- 
committees  Are   in  Session 

Principal  emphasis  will  be  placed  on 
group  meetings  at  the  eighth  annual 
meeting  of  the  American  Association  of 
State  Highway  Officials,  which  will  be 
held  at  the  Baltimore  Hotel  at  Kansas 
City,  Mo.,  Dec.  4,  5,  6  and  7.  No  general 
sessions  will  be  held  during  the  time 
that  the  group  or  subcommittee  meet- 
ings are  in  progress.  These  subcom- 
mittee discussions  will  cover  plans  and 
surveys,  design,  specifications,  traffic 
control  and  safety,  bridges  and  struc- 
tures. The  subcommittee  discussions 
are  scheduled  to  take  place  during  the 
afternoon  of  Dee.  4.  Regular  meetings 
also  are  scheduled  for  the  full  com- 
mittees on  administration,  construction, 
motor-truck  regulation,  maintenance, 
standards,  tests  and  investigations  and 
publications. 

Detailed  Program 

At  the  opening  session,  in  addition 
to  the  address  of  welcome  and  the 
annual  address  of  President  C.  M.  Bab- 
cock,  of  Minnesota,  there  will  be  a 
formal  paper  on  "Troublesome  Problems 
Encountered  in  the  Administration  of  a 
State  Highway  Department,"  by  A.  R. 
Hirst,  the  state  highway  engineer  of 
Wisconsin. 

W.  S.  Keller,  of  Alabama,  will  preside 
at  the  general  session  on  Dec.  5. 
Addresses  will  be  given  by  A.  B. 
Fletcher,  state  highway  engineer  of 
California,  on  "Financing  Construction 
and  Maintenance  on  a  State  Highway 
System,"  and  by  Clifford  Older,  chief 
highway  engineer  of  the  Illinois  De- 
partment of  Public  Works,  on  "The 
Service  Test  of  the  Bates  Road — A  Step 
Toward  the  Rational  Design  of  Road- 
way Surfaces."  T.  E.  Stanton,  the 
assistant  state  highway  engineer  for 
California,  will  present  tentative  con- 
clusions on  the  design  of  pavement 
sections  derived  from  studies  of  the 
effect  of  traffic  on  the  Pittsburg,  Cali- 
fornia, test  road.  An  evening  session 
will  be  held  on  Dec.  5  to  consider  mat- 
ters pertaining  to  bridge  design.  The 
principal  paper  will  be  presented  by 
L.  N.  Edwards,  bridge  engineer,  Maine 
State  Highway  Commission.  C.  N. 
Connor,  the  assistant  engineer  of  the 
North  Carolina  commission,  and  C.  B. 
McCullough,  bridge  engineer  for  the 
Oregon  commission,  are  scheduled  to 
present  remarks  on  the  subject. 

At  the  morning  session  on  Dec.  6, 
Thomas  H.  MacDonald,  chief  of  the 
U.  S.  Bureau  of  Public  Roads,  will  dis- 
cuss the  functioning  of  the  federal-aid 
policy.  Rollen  J.  Windrow,  the  con- 
sulting engineer  to  the  Missouri  high- 
way commissioner,  will  present  the 
handling  of  federal  aid  from  the  state 
point  of  view. 

There  will  be  an  afternoon  session 
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Philadelphia  Awards  Contract  for 
280-Ton  Incinerator 

A  contract  for  a  280-ton  incinerator 
for  mixed  garbage  and  rubbish,  to  be 
located  in  the  northeast  section  of 
Philadelphia  has  been  awarded  to  the 
C.  O.  Bartlett  &  Snow  Co.,  Cleveland, 
Ohio,  in  accordance  with  its  recent  bid 
of  $145,200  for  four  furnaces  in  one 
plant,  including  all  auxiliaries.  Three 
other  bids,  all  informal  in  some  re- 
spects, were  received.  Engineering 
News-Record  is  officially  informed  that 
the  plant  proposed  by  C.  0.  Bartlett  & 
Snow  Co.,  met  every  requirement  of 
the  specifications,  and  that  the  com- 
pany was  able  to  show  a  plant  of 
approximately  the  same  capacity  in  suc- 
cessful operation  on  this  continent  for 
five  years,  practically  of  the  same  de- 
sign and  construction  as  called  for  in 
the  city  specifications.  The  furnace 
selected  is  of  the  Sterling  tjT)e,  with 
tour  grates  to  each  furnace.  No  effort 
will  be  made  to  produce  steam  as  a 
byproduct  of  the  destructor.  Frank  H. 
Caven  is  director  of  public  works  of 
Philadelphia;  Fred  C.  Dunlap  is  chief 
of  the  Bureau  of  Highways,  and  John 
H.  Neeson  is  deputy  chief  in  charge  of 
street  cleaning. 

Road  Builders'  Convention  Session 
to  Be  Separate  From  Exhibits 

Radical  changes  have  been  made  in 
the  program  for  the  thirteenth  Ameri- 
can Good  Roads.  Congress  and  Four- 
teenth National  Good  Roads  Show  to 
be  held  in  Chicago,  Jan.  l.S-19,  192.'?. 
Instead  of  holding  sessions  at  the  Chi- 
cago Coliseum,  where  the  show  will  be 
housed,  they  will  be  held  at  the  Con- 
gress Hotel.  It  is  believed  that  this 
will  insure  a  better  attendance  as 
noises  heretofore  so  disturbing  to  the 
speakers  and  convention  delegates  will 
be  eliminated. 

Another  feature  of  the  program  of 
the  American  Road  Builders'  Associa- 
tion is  the  fact  that  controversial  sub- 
jects will  not  be  avoided  this  year  as 
heretofore,  and,  according  to  C.  M.  Up- 
ham,  chairman  of  the  general  arrange- 
ments committee,  the  program  will  con- 
sist of  controversial  subjects  of  vital 
interest  to  the  whole  roadbuilding  in- 
dustry. 

The  exhibits  committee  has  em- 
ployed a  professional  director  of  ex- 
hibits and  the  publicity  committee,  an 
experienced   publicity  man. 

on  Dec.  6  at  which  John  H.  Mullen, 
deputy  commissioner  of  highways  for 
Minnesota,  will  present  a  paper  on  "A 
Construction  Division — Its  Financing, 
Organization  and  Operation."  G.  C. 
Dillman,  Deputy  Commissioner  of  the 
Michigan  State  Highway  Department, 
will  address  the  same  session  on  "The 
Field  Control  of  State  Highway  Main- 
tenance Work." 

Officers  vill  be  elected  and  committee 
reports  received  at  a  morning  session 
on  Dec.  7. 


New  York  Engineers  Discuss 
Structural  Safety 

Diverse   Opinion    Expressed    as   to    Re- 
sponsibility; Resolution  to  Study 
Subject  Further  Passed 

Methods  of  bringing  about  greater 
assurance  of  structural  safety  in  build- 
ings of  public  assembly  were  discussed 
at  a  meeting  of  the  New  York  Section 
of  the  American  Society  of  Civil  Engi- 
neers on  Oct.  18.  Divergent  opinions 
were  expi-essed,  but  the  meeting  finally 
voted  in  favor  of  further  study  of  the 
subject  by  a  committee. 

James  B.  French,  consulting  engi- 
neer, introduced  the  subject  with  a 
sketch  of  existing  conditions  as  revealed 
in  the  failure  of  the  American  Theater 
in  Brooklyn  and  the  Knickerbocker 
Theater  in  Washington,  last  December 
and  January,  and  presented  a  resolution 
originally  introduced  last  spring  before 
the  structural  sub-section  of  the  New 
York  Section.  This  resolution  (Engi- 
neering News-Record  of  August  31, 
1922,  p.  351)  proposed  legislation  to  re- 
quire that  before  any  building  of  public 
assembly  be  opened  its  safety  to  be  cer- 
tified to  by  a  competent  structural  engi- 
need.  Mr.  French  made  a  strong  argu- 
ment in  favor  of  this  resolution,  taking 
the  position  that  no  other  method  will 
suffice  to  eliminate  the  risks  arising 
from  incompetent  design  or  bad  con- 
struction or  erection. 

Other  Opinions 

Rudolph  P.  Miller,  consulting  engi- 
neer and  former  superintendent  of 
buildings  at  Manhattan  Borough,  spoke 
in  favor  of  governmental  control  of  the 
responsible  heads  of  building  opera- 
tions. Such  regulation  was  proposed  by 
him  some  years  ago.  and  has  been  in- 
ti'oduced  as  a  bill  before  the  last  two 
legislatures  of  New  York  State.  It 
failed  in  both  sessions,  however,  al- 
though a  bill  to  license  brokers  was 
passed  without  difficulty;  he  referred  to 
the  difference  as  illustrating  the  ease 
with  which  legislation  involving  money 
'matters  goes  through,  as  contrasted 
with  safety  legislation.  L.  F.  Pilcher, 
state  architect,  attributed  the  failure 
of  this  bill  to  inadequate  presentation 
of  the  arguments  in  its  favor  to  the 
proper  parties,  and  asserted  broadly 
that  any  bill  that  is  properly  presented 
is  sure  to  obtain  the  necessary  support 
for  passage.  However,  he  charged 
broadly  that  it  is  impossible  to  card- 
catalog  or  to  mechanize  honesty  or  re- 
sponsibility, and  presented  the  view  that 
the  personal  care  and  responsibility  of 
either  architect  or  engineer  or  both 
in  combination  is  fundamental  to  the 
success  of  any  construction  operation. 
Experiences  of  New  York  state  in 
constructing  institutional  buildings  il- 
lustrated this  argument.  Mr.  Pilcher's 
main  emphasis  was  on  harmonious  co- 
operation of  engineer  and  architect, 
with  either  the  architect  or  the  engineer 
responsible,  depending  on  circumstances. 

Daniel  T.  Webster,  manager  of  Marc 
Eidlitz    Sons,    contractors,   upheld    the 
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view  that  the  eiiKint'or  is  necessary  to  a 
large  construction  job,  ami  that  his  re- 
sponsibility and  supervision  should  at- 
tend upon  the  job  throUKhout,  until  its 
completion,  at  which  time  he  is  capable 
then  of  certifying-  the  safety  and  ade- 
quacy of  the  construction.  Sound  prac- 
tice in  this  respect  should  be  enforced 
by  the  society,  and  the  society  should 
also  set  up  a  sub-committee  to  deal  with 
problems  arising'  in  construction  rela- 
tions and  gradually  build  up  a  code  of 
practice.  Lewis  D.  Rights,  contracting 
engineer  of  the  Shoemaker-Satterthwait 
Bridge  Co.,  reviewed  the  change  in  com- 
mercial conditions  in  the  structural 
field,  from  design  by  fabricating  com- 
panies to  design  principally  by  inde- 
pendent engineers,  and  pointed  out  that 
the  manufacturers  desire  generally  to 
eliminate  engineering  service  from  their 
work-  and  confine  themselves  to  con- 
struction. He  opposed  the  French  reso- 
lution, however,  on  the  ground  that 
the  responsibility  for  the  structural 
safety  of  a  building  should  rest  upon  the 
owner,  not  upon  the  engineer.  He 
moved  that  the  resolution  be  referred 
to  a  sub-committee  of  three  for  re- 
port. This  proposal  was  adopted  by  the 
meeting.  Another  suggestion  made  in 
the  course  of  the  discussion,  to  the 
effect  that  the  owner  of  any  building 
under  construction  should  be  required 
to  give  bond  for  its  safety,  so  that  bond- 
ing interests  would  undertake  the  deter- 
mination of  safety,  was  not  acted  upon. 

At  the  same  meeting  an  interestinp- 
sketch  of  the  Alsatian  Rhine  naviga- 
tion canal  project  was  presented  by  M. 
Antoine,  an  engineer  of  the  Fi-ench 
Government.  This  project,  which  has 
been  in  existence  in  some  form  for 
twenty  years  or  more,  has  recently  ac- 
quired definitive  status  by  an  interna- 
tional agreement  of  the  states  bordering 
on  the  Rhine.  In  connection  with  thr- 
navigation  improvements  which  this 
canal  will  bring  about,  nearly  half  a 
million  horsepower  will  be  developed. 

Motion  pictures  illustrating  the  Cat- 
skill  aqueduct  were  shown  as  an  intro- 
duction to  the  meeting.  The  section  has 
adopted  the  plan  of  opening  each  meet- 
ing with  motion  pictures,  to  bring  about 
an  early  gathering  and  thereby  make 
is  possible  to  terminate  the  meetings 
earlier  in  the  evening. 


New  Canadian  National  Board 
Appoints  Executives 

The  first  meeting  of  the  new 
Canadian  National  Ry.  board  of  direc- 
tors was  held  Oct.  10,  when  Major 
Graham  Bell,  Deputy  Minister  of  Rail- 
ways, was  appointed  vice-president.  S. 
J.  Hungerford,  who  has  been  vice- 
president  and  operating  general  man- 
ager of  the  Canadian  National  lines 
(not  including  the  Grand  Trunk)  was 
formally  appointed  vice-president  and 
general  manager  of  these  lines.  Both 
these  appointments  are  temporary, 
pending  the  coming  of  Sir  Henry 
Thornton  from  England. 

W.  D.  Robb,  vice-president  and  gen- 
eral manager  of  the  Grand  Trunk,  has 
appointed  D.  E.  Galloway  as  assistant 
vice-president  of  the  Grand  Trunk 
System;  C.  G.  Bowker,  operating  man- 
ager on  lines  east  of  the  Detroit  and 
St.  Clair  Rivers;  and  C.  Manning  as- 
sistant manager  on  the  same  lines. 
Mr.  Galloway  was  appointed  assistant 
to  the  president  in  1911  and  occupied 
that  position  for  several  years. 


Would  Consolidate  Colleges  in 

Canadian  Maritime  Provinces 

A  proposal  has  been  made  to  con- 
solidate all  the  colleges  in  the  three 
Canadian  maritime  provinces  in  one 
federated  university.  This  would  in- 
clude the  engineering  schools  conducted 
by  the  colleges.  At  present,  the  follow- 
ing maritime  province  educational  in- 
stitutions have  engineering  schools  or 
departments:  Dalhousie  University, 
Halifax;  University  of  New  Brunswick, 
Fredericton;  St.  Francis  Xavier  Uni- 
versity, Antigonia;  Mount  Allison  Uni- 
versity, Sackville;  St.  Dunstan's  Uni- 
versity, Charlottetown;  Nova  Scotia 
Technical  College,  Halifax;  Acadia  Uni- 
versity, Wolfville;  and  King's  College, 
Windsor.  The  proposal  for  one  big 
engineering  school  has  been  received 
with  favor  by  many  of  the  graduate 
engineers  of  the  maritime  provinces 
although  there  has  been  exhibited  a 
difference  of  opinion  over  the  advis- 
ability of  discontinuing  such  long 
established  engineering  schools  as  that 
of   the   University   of   New  Brunswick. 


Roads  Bureau  College  Planned 

The  establishment  in  Washington  of 
a  Bureau  of  Roads  College,  somewhat 
along  the  lines  of  the  Army  War  Col- 
lege, is  regarded  by  Thomas  H.  Mac- 
Donald,  Chief  of  the  Bureau  of  Public 
Roads,  as  a  desirable  step  to  keep  prac- 
tising highway  engineers  abreast  with 
progress  in  the  art.  The  college  would 
be  planned  so  as  not  to  conflict  with 
established  educational  institutions.  It 
would  not  be  a  post-graduate  school. 
The  idea  is  to  provide  short  courses 
largely  for  the  benefit  of  experienced 
engineers.  There  is  ample  opportunity. 
Mr.  MacDonald  thinks,  for  more  work 
on  the  scientific  side  of  road  building. 
The  study  of  the  physics  of  road  build- 
ing materials  is  not  keeping  pace  with 
the  science  of  their  application.  For 
that  reason  Mr.  MacDonald  attaches 
importance  to  the  arrangements  al- 
ready made  for  a  series  of  lectures  by 
Dr.  W.  A.  Patrick  of  Johns  Hopkins 
1  University  on  the  physical  chemistry 
,  of  the  colloids.  These  lectures  will 
constitute  a  part  of  a  series  arranged 
by  the  Secretary  of  Agriculture. 
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As  outlined  in  Enginpering  News-Record  of  July  27.  p.  14  9.  an  interesting 
floating-in  piocedure  is  followed  in  placing  the  steel  frames  of  the  arch-shaped 
cantilever  spans  of  Detroit's  monumental  concrete  bridge  which  will  cross  the 
west  arm  of  the  Detroit  River  to  connect  with  the  public  park  on  Belle  Isle.  Each 
unit  comprising  two  half-cantilever  frames  and  the  pier  tower  from  which  they 
spring  is  erected  on  shore,  some  distance  away  fi'om  the  bridge  site,  where 
falsework  for  supporting  the  arms  is  provided.  Then  two  scows  carrying  adjust- 
able timber  bents  are  floated  under  the  arms  (upper  view),  are  pumped  out  to 
raise  the  steel  frame  off  the  falsework,  and  are  then  towed  to  the  bridge,  where 
the  steelwork  is  easily  lowered  to  its  seat  on  the  pier  by  flooding  the  scows. 
In  the  lower  view  the  frame  is  seen  approximately  ovei'  the  pier,  being  pulled 
to  correct  position  bv  mooring  lines.  The  work  is  being  done  by  the  ■Wisconsin 
Bridge  &  Iron  Co.  under  the  direction  of  Esselstyn-Murphy.  engineers. 
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Warren  Bros.  Co.  Wins  Paving 
Patent  Suit 

A  decision  in  favor  of  Warren  Bros. 
Co.,  of  Boston,  in  its  suit  against  O.scar 
Huber,  contractor,  involving  75,000 
sq.yd.  of  paving  in  the  State  of  Oregon 
laid  prior  to  May  5,  1920,  under  the 
Warren  company's  then-existing  bitu- 
lithic  patents,  was  handed  down  Oct.  12 
by  Judge  Bean  of  the  United  States 
District  Court  at  Portland,  Ore.  The 
decision  reaffirms,  other  court  decision.s 
establishing  the  validity  of  the  Warren 
company's  basic  patent  No.  727,505  and 
establishes  25c.  a  square  yard  as  a 
reasonable  royalty. 

This  case  involves  work  done  several 
years  ago  before  the  Warren  patent  No. 
727,505  had  expired  on  May  5,  1920. 
The  decision  has  nothing  to  do  with  the 
Wallace  patents  under  which  the  War- 
ren company  is  now  operating  and  on 
which  the  Warren  company  recently 
lost  a  suit  brought  against  Thompson 
Bros.,  in  which  the  County  of  Fresno, 
Calif.,  was  a  co-defendant. 

Of  the  Oregon  case  the  court  says: 
"The  defense  made  in  this  case  of  an- 
ticipation by  prior  uses,  prior  patents 
and  literature  and  double  patenting  is 
the  same  as  those  involved  in  prior  liti- 
gation, either  in  fact  or  in  kind.  The 
evidence  here  does  not  show  anything 
substantially  new  in  respect  thereto  or 
any  reason  why  the  conclusion  of  such 
court  should  not  be  followed.  .  .  . 

"The  defense  of  non-infringement  is 
not  made  out.  The  pavements  laid  by 
the  defendant  under  this  contract  with 
the  State  Highway  Commission  and  in- 
volved in  this  suit  are  in  all  particulars 
the  same  as  that  previously  laid  by  him 
and  the  Highway  CommissiDn  upon 
which  royalties  were  paid,  and  in  my 
opinion  are  clearly  infringements  of 
plaintiff's  patent.  There  is  no  dispute 
as  to  the  yardage,  74,541.8  yd.,  and  the 
evidence  shows  beyond  question  that 
25c.  a  yard  is  a  reasonable  royalty." 


Model  Bill  Covering  Day  Labor 
Work  Is  Aim  of  A.G.C. 

A  model  bill  requiring  that  an  ac- 
curate account  be  kept  of  construction 
work  done  by  day  labor  and  that  this 
record  be  open  to  the  public  is  to  be 
drawn  by  The  Associated  General  Con- 
tractors of  America  and  a  campaign  for 
its  adoption  in  each  state,  with  such 
variants  as  may  be  necessary,  will  be 
started.  The  model  bill  will  be  framed 
along  the  general  lines  of  the  law  in 
effect  in  Minnesota. 

The  provisions  which  it  is  desired  to 
include  in  such  bills  are:  the  publica- 
tion of  the  estimated  cost  of  the  work ; 
receipt  of  bids;  publication  of  final  cost 
if  finally  executed  by  a  public  body  by 
means  of  day  labor;  and  accounting  of 
cost,  including  expense  of  equipment, 
depreciation,  repairs,  engineering  and 
other  services  and  similar  legitimate 
charges.  The  Minnesota  law  does  not 
include   receipt  of   bids. 

It  is  the  belief  of  the  contractors'  or- 
ganization that  a  comparison  of  the 
cost  of  executing  work  through  a  public 
body  with  that  of  letting  by  contract 
will  show  that  the  former  method  is 
much  more  expensive. 

The  California  legislature  last  year 
passed  a  bill  of  this  character  but  it 
was  vetoed  by  the  governor.  The  bill, 
even  more  inclusive,  will  be  introduced 
again  at  the  next  session  of  the  Cali- 
fornia legislature. 


Great  Notch  Tunnel  Bids  Opened 

Several  interesting  features  are 
noted  in  the  comparison  of  bids  for  the 
construction  of  Contract  3  of  the  Great 
Notch  tunnel  and  approaches  for  the 
North  Jersey  District  Water  Supply 
Commission.  Five  bids  were  submitted, 
tfie  totals  being  as  follows:  Heyman 
&  Goodman  Co.,  Jersey  City,  N.  J., 
$918,297;  T.  A.  Gillespie  Co.,  New  York 
City,  $978,543;  Mason  &  Hanger  Co., 
New  York  City,  $1,158,441;  Patrick 
McGovern,  Inc.,  New  York  City,  $1,208,- 
285.25;  and  the  Frederick  Snare  Corp., 
New  York  City,  $1,380,025.  Thiee  lump 
sum  bids  were  also  submitted. 

Rather  an  unexplainable  situation  is 
evident  for  removal  of  top  soil,  earth 
excavation  in  open  cut,  rock  excavation 
in  open  cut,  and  refill  and  embank- 
ment. For  those  four  items  the  low 
bidder  bid  $79,400  as  against  $417,510, 
the  high  bid  for  the  four  quantities. 
For  earth  excavation  in  tunnel  the  unit 
bids  ranged  from  §'9  to  $29.50;  for  exca- 
vation of  trap  rock  in  tunnel,  from 
$15.50  to  $29.50;  for  excavation  of 
sandstone  in  the  tunnel,  from  $15.50  to 
$29.50,  and  for  the  enlargement  of  the 
tunnel  in  rock,  from  $11.35  to  $28.  Unit 
bids  on  concrete  masonry  in  the  tunnel 
were  $9  for  the  low  bid  and  $17.30  per 
cubic  yard,  the  high  bid.  Cement  prices 
ranged  from  $2.G0  to  $4.50  per  barrel, 
with  no  two  bids  identical. 


Yakima-Portland  Railroad  With 

Branch  Lines  Is  Proposed 

In  the  filing  of  articles  of  incorpora- 
tion for  the  Yakima  Southern  Ry.  Co. 
at  Olympia,  Wash.,  a  project  involving 
the  construction  of  154  miles  of  railway 
from  the  Yakima  district  in  eastern 
Washington  to  Portland,  Ore.  was  an- 
nounced. E.  E.  Lytle  heads  the  com- 
pany, which  plans  for  its  first  unit  the 
construction  of  an  86-mile  railway, 
costing  $5,000,000,  to  be  built  from 
Underwood  up  the  White  Salmon  River 
and  across  the  Cascade  Mountains  to 
Yakima.  The  work  involves  a  one- 
mile  tunnel.  The  road  will  have  a, 
maximum  of  1.5  per  cent  grade.  Addi- 
tional lines  projected  are  an  extension 
from  Yakima  to  Beverly.  38  miles,  and 
another  35  miles  between  Ellensburg 
and  Wenatchee.  Another  line,  35  miles 
long,  from  North  Prosser  to  Paterson, 
is  also  projected.  Traffic  across  the 
Columbia  River  into  Portland  will  be 
handled  by  huge  barges,  equipjied  to 
convey  the  fiuit  shipments  from  the 
rich  Yakima  and  Wenatchee  di;;tricts. 


Colonel  Kelly  Inspects  Kettle 

Falls  Power  Site 

Col.  William  Kelly,  Corp:^  of  Engi- 
neers, U.  S.  Army,  and  chief  engineer 
of  the  Federal  Power  Commission,  re- 
cently inspected  the  Kettle  Falls  power 
site  on  the  Columbia  River  in  company 
with  Col.  Edward  Schulz,  district  engi- 
neer for  the  Power  Commission.  They 
were  accompanied  on  the  tour  of  in- 
spection by  R.  L.  Hearn,  hydraulic  engi- 
neer for  the  Washington  Water  Power 
Co.,  the  organization  which  recently  was 
given  a  preliminary  permit  to  develop 
the  Kettle  Falls  property.  Col  Kelly 
is  on  an  inspection  tour  of  proposed 
power  developments  on  the  Pacific  Coast 
as  shown  by  applications  on  file  with 
the  commission  at  Washington. 


A.A.E.  Provides  for  Membership 

in  Chapter-at-Large 

As  a  result  of  chapter  referendum 
just  completed  on  amendments  to  its 
by-laws,  the  dues  of  each  member  of  the 
American  Association  of  Engineers  will 
become  payable  on  April  1  of  each  year 
instead  of  on  the  anniversary  of  his 
being  made  a  member;  and  the  fiscal 
year  of  the  association  is  changed  from 
Jan.  1  to  July  1.  While  the  collection 
of  dues  on  the  anniversary  of  a  mem- 
bership date  avoided  any  peak  load,  the 
confusion  on  the  part  of  chapters  and 
members  outweighed  this  advantage  in 
the  judgment  of  the  members  as  ex- 
pressed in  the  referendum. 

The  amentjment  extending  to  any 
member  the  privilege  of  affiliating  with 
the  chapter-at-large  was  carried  also 
by  2  to  1,  and  is  of  much  greater  signifi- 
cance than  either  of  the  other  amend- 
ments carried.  In  effect,  it  permits  any 
member  to  belong  to  the  national  asso- 
ciation only.  Heretofore  all  members 
were  required  to  belong  to  a  local 
chapter,  with  the  result  that  those  who 
moved  about  considerably  or  who  were 
interested  in  the  major  national  prob- 
lems alone  felt  under  restraint  and  be- 
came dissatisfied.  The  amendment  as 
adopted  reads: 

Article  V,  Section  5:    There  shall 
be   a   chapter-at-large    with   which 
any  member  may  choose  to  affiliate 
and  to  which  may  be  assigned  by 
the  board  of  directors  foreign  mem- 
bers  who   cannot    properly   be    as- 
signed to  chapters.     National  offi- 
cers  shall    be   ex-officio    officers    of 
the  chapter-at-large. 
The   proposed    amendment   providing 
for  a  nominating  committee  of  three  to 
be  appointed  by  the  board  of  directors 
to  place  in  nomination  two  candidates 
for  president,  and  first  and  second  vice- 
presidents,  with   the  privilege  retained 
by  the  members  of  nominating  by  peti- 
tion  as   at   present,   was   lost. 


Employees  Liability  Law  Covers 
Tj'phoid  in  Michigan 

An  employee  who  contracts  and  suf- 
fers from  typhoid  fever  due  to  polluted 
water  furnished  by  an  employer  is 
entitled  to  compensation  according  to 
a  recent  decision  of  the  Michigan  De- 
partment of  Labor  and  Industry.  The 
commission  noted  that  the  sickness  was 
an  "accident"  within  the  meaning  of 
the  law.  While  a  number  of  similar 
cases  have  been  befoi'e  the  commission 
the  application  for  compensation,  ac- 
cording to  Ray  Derham,  deputy  com- 
missioner, has  been  denied  because  it 
has  been  impossible  for  the  injured 
employee  to  establish  the  fact  that  he 
contracted  the  disease  during  the  course 
of  his  employment.  The  Jlichigan  Su- 
preme Court  has  never  yet  passed  on 
this  specific  question  although  it  has  de- 
cxled  on  cases  of  influenza,  anthrax  and 
blood  poisoning.  In  Dunwood  vs.  Royal 
Indemnity  Co.,  218  Michigan  358,  the 
Supreme  Court  discussed  this  class  of 
case  at  length.  In  that  ease  a  doctor 
was  held  to  have  suffered  an  accident 
when  an  influenza  patient  coughed  in 
his  face  and  the  doctor  contracted  the 
disease  as  a  result. 

A  number  of  years  ago  the  Supreme 
Court  of  Wisconsin  decided  that  the 
contraction  of  typhoid  fever  was  an 
accident. 
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Work  Resumed  on  Sacramento 

Filter  Conduits  by  Day  Labor 

After  considerable  delay  work  has 
been  resumed  on  the  intake  conduits 
from  the  river  to  the  pumping  station 
of  the  Sacramento  water-filtration 
plant.  The  work  is  now  being  done 
by  day  labor-.  A  review  of  the  original 
contract,  the  controversy  with  the  con- 
tractor, and  the  final  settlement  ap- 
peared in  Enyineering  News-Record, 
Jan.  13,  1921,  p.  77,  and  April  27,  1922, 
p.  711.  The  delay  has  been  due  (1)  to 
a  lawsuit  involving  the  validity  of  the 
new  city  charter  and,  (2)  when  the 
charter  was  held  valid  and  the  contract 
readvertised,  to  a  lack  of  formal  bids 
on  Sept,  7  and  to  the  bids  received  on 
Sept.  19  being  considered  too  high — 
three  bids  ranging  from  $158,777  to 
$187,490  compared  with  the  engineer's 
estimate   of    $130,000. 

On  Sept.  25  the  city  council  rejected 
all  bids  and  authorized  the  city  engi- 
neer to  proceed  with  the  work  on  a  day 
labor  basis.  This  is  being  done  under 
Albert  Givan,  city  engineer,  George 
Calder,  resident  engineer,  filtration  divi- 
sion, and  G.  M.  Mott,  Jr.,  superintend- 
ent of  construction. 

As  originally  planned,  the  intake  con- 
sisted of  twin  concrete  pipes  of  5-ft. 
inside  diameter,  1,000  ft.  long,  to  be 
placed  with  the  invert  35  ft.  below  the 
present  ground  sui-face  or  about  15  ft. 
below  the  level  of  the  water  table. 
This  depth  proved  a  serious  obstacle 
to  the  contractor  and  disagreement 
arose  after  delay  and  alleged  excessive 
costs  in  unwatering  the  deep  trench  for 
the  pipes  and  in  driving  the  tunnel 
under  compressed  air,  a  method  substi- 
tuted for  the  open  caisson  work  in  the 
hope  of  improving  progress  and  costs. 

The  plan  of  locating  the  conduits  at 
so  low  a  level  has  been  abandoned;  the 
bids  referred  to  above  were  on  a  modi- 
field  scheme  which  will  use  the  original 
low  intake  and  delivery  terminals  as 
already  constructed  but  will  span  the 
distance  between  by  a  siphon,  thus 
avoiding  deep  excavation.  As  now  being 
constructed,  the  invert  of  the  intake 
conduits  will  be  only  about  16  ft.  below 
the  present  ground  surface. 


The  Engineer  in 
Public  Life 


Flinn  Elected  as  Director  of 
Engineering  Foundation 

Election  of  Alfred  D.  Flinn  as  di- 
rector of  the  Engineering  Foundation 
has  been  announced  by  the  chairman  of 
the  foundation.  This  is  a  new  post, 
created  by  the  governing  board  to  meet 
the  expanding  needs  of  the  foundation 
in  its  work  of  industrial  research.  This 
board  is  composed  of  representatives  of 
the  four  founder  societies  of  civil,  min- 
ing, mechanical  and  electrical  engi- 
neers. 

Mr.  Flinn  will  retire  as  chairman  of 
the  engineering  division  of  the  National 
Research  Council,  a  position  which  he 
has  held  since  October,  1921,  but  will  con- 
tinue as  secretary  of  the  United  Engi- 
neering Society  in  order  that  the  foun- 
dation may  continue  intimate  relations 
with  the  Founder  Societies.  Mr.  Flinn 
has  been  secretary  of  this  Society  and 
of  the  Foundation  since  January,  1918. 

The  Engineering  Foundation  Board 
adopted  the  report  of  the  executive  com- 
mittee, which  recommended  a  continu- 
ance of  intimate  relations  with  the  Na- 
tional Research  Council,  including 
financial  support. 


CHARLES  T.  MALE 

This  year  another  engineer  joined 
the  ranks  of  New  York  State's  legis- 
lators. Charles  T.  Male,  civil  engineer 
of  Niskayuna,  N. 
Y.,  was  named 
member  of  the 
New  York  Assem- 
bly froin  the  First 
District,  Schenec- 
tady County.  Born 
March  8,  1889,  he 
was  graduated 
from  Union  Col- 
lege, Schenectady, 
in  1913  and  re- 
ceived a  master's 
degree  in  civil  en- 
gineering the  fol- 
lowing year.  He 
began  his  engineer- 
ing work  as  secretary  to  Charles  J. 
Bennett,  state  highway  commissioner 
of  Connecticut,  in  1913,  and  up  to 
the  time  the  United  States  entered 
the  war  his  professional  activities 
included  a  period  of  teaching  at  Union 
College,  service  on  the  Panama  Canal 
as  sanitary  inspector  and  topographic 
draftsman,  and  a  period  with  the  New 
York  State  Department  of  Health  as 
sanitary  inspector  on  special  inves- 
tigations in  Long  Island.  From  1916 
to  1917  he  was  engaged  in  building 
construction  for  the  American  Loco- 
motive Co. 

Entering  the  army  in  May,  1917,  he 
served  with  rank  of  second  lieutenant 
and  first  lieutenant.  Engineers,  and 
later  as  captain.  Sanitary  Corps.  He 
spent  seventeen  months  in  France  with 
the  A.  E.  F.  in  charge  of  investigations 
of  water  supply  for  troops.  On  his 
return  to  the  United  States  he  resumed 
his  connections  with  the  American 
Locomotive  Co.,  but  left  that  organiza- 
tion in  1919  to  become  instructor  in 
engineering  mathematics  at  Union 
College,  later  rejoining  the  State  De- 
partment of  Health  as  assistant  sani- 
tary engineer.  For  a  short  time  in 
1921  he  filled  an  unexpired  term,  by 
appointment,  as  town  superintendent  of 
highways  at   Niskayuna. 

Assemblyman  Male  believes  that  the 
engineer,  by  virtue  of  his  training  for 
the  utilization  of  natural  resources, 
should  help  in  the  solution  of  the  prob- 
lems of  the  state.  He  has  no  sympathy 
with  the  belief  that  a  professional  man 
should  keep  out  of  politics. 


Landis  Award  Committee  Places 
20.000  Workmen 

The  employment  bureau  of  the  citi- 
zens' committee  to  enforce  the  Landis 
Award  in  Chicago  had  placed,  up  to 
Sept.  7,  more  than  20,000  mechanics 
and  laborers  in  the  thirteen  "outlaw" 
trades  where  the  unions  refused  to  ac- 
cept the  scale  of  wages  and  working 
conditions  laid  down  by  Judge  Landis. 
Of  this  total  8,046  were  carpenters; 
2,947,  laborers;  2,778,  painters;  1,920, 
sheet  metal  workers;  1,247,  plumbers, 
and  725  lathers  Since  the  construc- 
tion boom  started  the  service  bureau 
has  averaged  more  than  100  placements 
per  day. 


Newark  Retains  Staniford 

in  Bridge  Case 

The  city  of  Newark,  N.  J.,  has  re- 
tained C.  W.  Staniford,  consulting  engi- 
neer, of  New  York  City,  and  former 
chief  engineer  of  the  Department  of 
Docks  of  that  city,  to  report  on  the 
proposed  bridge  of  the  Central  Rail- 
road of  New  Jersey  across  lower 
Newark  Bay.  Mr.  Staniford  has  been 
instructed  to  make  a  survey  of  Port 
Newai-k  and  submit  recommendations 
as  to  the  practicability  of  re-routing 
traffic  now  on  the  Newark  Bay  bridge 
over  the  Newark  branch  bridge  above 
Port  Newark  or  through  a  new  tunnel 
to  be  built  under  the  bay. 


Engineering  Societies 


Calendar 


Annaal  Meetings 


FEDER.\TED  AJMEP.ICAN  ENGl- 
MEERIXG  SOCIETIES.  Wash- 
ington. D.  C. :  Annual  meeting 
Wa.<iliington,    Jan.    11-12,    1923. 

AMERICA.V  ROADBUILDERS  AS- 
SOCIATION, New  York  City ; 
Annual  Convention,  Chicago,  Jan. 
15-lS. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGI.N'EERS,  New  York  City  ; 
.Annual  meeting.  New  York  City, 
Jan.  17  and  IS. 

AMERICAN  CONCRETE  INSTI- 
TUTE. Detroit  ;  Annual  Conven- 
tion.   Cincinnati,    Jan.    22-26. 

ASSOCI.VTED  GENERAL  CONTRAC- 
TORS OP  .-AMERICA,  Wa.shing- 
ton,  D.  C.  ;  Annual  meeting  Los 
Angeles,  Jan.  30-Feb.  3. 


Personal  Notes 


Charles  F.  Wood,  for  the  past 
four  years  designing  engineer  and  as- 
sistant to  the  construction  engineer  on 
the  Braden  Copper  Co.'s  extension  of 
plant  in  Chile  to  10,000-ton  daily 
capacity,  has  become  associated  with 
the  Frederick  Snare  Corp.  as  construc- 
tion engineer  in  charge  of  all  port  and 
terminal  developments  for  the  Ferro- 
carriles  del  Norte  de  Cuba  at  Puerto 
Tarafa,  Cuba.  Puerto  Tarafa  is  at 
present  the  main  sugar  port  of  Cuba, 
exporting  700,000  tons  of  sugar  an- 
nually. 

Lewis  I.  Birdsall,  superin- 
tendent of  filtration,  water-works  de- 
partment, Minneapolis,  Minn.,  has  re- 
signed to  accept  a  position  as  water 
expert  in  the  sales  department  of  the 
General  Chemical  Co.  at  Chicago.  Mr. 
Birdsall  has  been  in  the  former  position 
since  the  plant  was  started  in  January, 
1913,  and  is  well  known  i  i  the  water- 
works field,  having  written  many  arti- 
cles on  the  operation  of  water-purifica 
tion  plants.  He  has  been  president  of 
the  Engineers'  Club  of  Minneapolis  and 
chairman  of  the  Minnesota  Section  of 
the  American  Water-Works  Association. 
Arthur  F.  Mellen,  assistant 
superintendent  of  filtration  during  the 
past  four  years,  has  succeeded  Mr. 
Birdsall.  Mr.  Mellen  is  secretary  of 
the    Engineers'    Club    of    Minneapolis, 
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and    of   the    Minnesota    Section   of   the 
American  Water  Works  Association. 

Gerald  J.  Wagner,  formerly 
director  of  public  service  of  Grand 
Rapids,  Mich.,  has  been  engaged  by 
that  city  as  consulting  engineer  in 
public  utility  matters. 

William  E.  Wood,  president  of 
the  W.  E.  Wood  Co.,  Detroit,  Mich., 
general  contractors,  has  been  nomin- 
ated for  president  of  the  Associated 
General  Contractors  of  America  for  the 
1923  term. 

Vernon  R.  Covell  has  been  ap- 
pointed county  engineer  of  Allegheny 
County,  Pa.,  to  succeed  J.  G.  Chalfant 
who  died  recently.  Mr.  Covell  has  been 
deputy  county  engineer  of  Allegheny 
County  for  the  past  fifteen  years. 

L.  P.  0.  E  X  L  E  Y,  office  engineer  for 
the  Gulf,  Mobile  &  Northern  R.R.  Co. 
and  the  Meridian  &  Memphis  Ry.  Co., 
has  been  promoted  to  assistant  chief 
engineer,  with  headquarters  at  Mobile, 
Ala. 

M.  L.  Worrell,  formerly  of 
Meridian,  Miss.,  has  been  appointed  en- 
gineer and  manager  of  the  Vicksburg, 
Sliss.,  water-works.  He  replaces  J.  A. 
Steele,  Jr.,  former  manager,  who 
has  resigned  on  account  of  ill  health. 
Mr.  Worrell  is  a  former  captain  in  the 
Construction  Division  of  the  Army.  He 
was  field  engineer  of  several  southern 
water  plants  from  1892  to  1907;  super- 
intendent of  public  works,  Rome,  Ga., 
1908-10;  and  engineer  and  manager, 
water-works.  Meridian,  Miss.,  1911- 
1917.  He  has  been  in  the  practice  of 
public  utilities  engineering  at  Meridian 
and  Lafayette,  La.,  since  his  discharge 
from  the  Army. 

S  P  0  o  N  e  R  and  Merrill,  con- 
sulting engineers  of  Grand  Rapids, 
Mich.,  announce  the  opening  of  an 
office  in  the  Harris  Trust  Building,  Chi- 
cago, in  charge  of  George  Henry  Knut- 
son,  formerly  with  the  Harris  Trust 
and  Savings  Bank.  Mr.  Knutson  ac- 
cepts the  position  as  a  resident  partner. 
Clarence  R.  Moore,  Ed- 
ward W.  San  FORD,  Edward  R. 
Foster,  and  Harry  W.  F  a  r- 
R  A  N  d  have  been  appointed  by  Director 
Caven,  of  the  Philadelphia  Department 
of  Works,  assistant  engineers  in  the 
department. 

Paul  Starrett,  formerly  presi- 
dent of  the  George  A.  Fuller  Co.,  and 
W.  A.  Starrett,  formerly  a  vice- 
president  of  the  same  company,  have 
formed  a  partnership  under  the  firm 
name  of  Starrett  Bros.,  Inc., 
builders,  with  offices  at  101  Park  Ave., 
New  York  City.  Both  men  are  well 
known  in  the  construction  field.  For 
thirteen  years  William  A.  Starrett  was 
a  member  of  the  firm  of  Thompson, 
Starrett  &  Co.,  during  five  years  of 
which  time  he  had  charge  of  all  con- 
struction work,  then  becoming  execu- 
tive vice-president  of  the  firm.  He 
later  became  senior  member  of  the 
firm  of  Starrett  &  Van  Vleck,  archi- 
tects. New  York  City,  still  later  becom- 
ing associated  with  the  George  A. 
Fuller  Co.  in  an  executive  capacity. 

Earl  Bracken,  formerly  an 
office  engineer  with  the  Kittitas  Recla- 
mation District,  Ellensburg,  Wash.,  has 
become  connected  with  Powell  &  Jacobs, 
consulting  engineers  of  Hamilton, 
Mont.,  as  office  engineer. 


E  a  R  L  J.  Wheeler,  until  recently 
in  private  engineering  practice,  is  now 
associated  with  M.  Tschrigi  &  Sons,  of 
Cedar  Rapids,  Iowa,  sanitary  and 
municipal  consulting  engineers.  Mr. 
Wheeler  is  in  charge  of  paving  and 
sewerage  work. 

StewartBlackman,  formerly 
an  assistant  engineer  in  the  Massachu- 
setts Highway  Commission,  has  become 
associated  with  the  Kansas  City  Power 
&  Light  Co.  as  engineer  and  draftsman. 

Paul  Bay  lis  s,  a  valuation  engi- 
neer with  the  American  Appraisal  Co., 
has  been  appointed  an  assistant  engi- 
neer with  the  Central  Illinois  Public 
Service  Co.  He  is  stationed  at  Galatia, 
Illinois. 

J.  M  c  L  A  n  E  Tate,  until  recently  a 
project  engineer  with  the  New  Mexico 
State  Highway  Commission,  is  now  con- 
nected with  the  Wilkie  Woodard  Co.,  of 
Los  Angeles,  Calif.,  civil  and  landscape 
engineers.  Mr.  Tate's  position  is  that 
of  assistant  engineer. 

F.  M.  T  0  w  n  s  E  N  D,  until  recently 
employed  in  the  engineering  department 
of  the  M.,  K.  &  T.  R.R.,  is  now  with 
the  Hudson  River  Connecting  R.R.  and 
stationed  at  Selkirk,  Albany  County, 
N.  Y.  His  position  is  that  of  junior 
engineer. 

Harry  D.  Elliott,  formerly 
with  S.  S.  Boggs,  county  engineer  of 
Warsaw  County,  Ind.,  is  now  one  of  the 
testing  engineers  with  the  Illinois  State 
Highway  Commission. 

C.  K.  R  E  D  F  I  E  l  D  is  now  a  design- 
ing engineer  for  the  Truscon  Steel  Co. 
and  is  stationed  in  the  Detroit  office. 
Mr.  Redfield  was  formerly  bridge  engi- 
neer for  the  Oakland  County  Road 
Commission  and  located  at  Pontiac, 
Mich. 

L.  H.  U  S  I  L  t  0  N,  formerly  a  super- 
intendent of  construction  for  the  Tur- 
ner Construction  Co.,  New  York  City, 
is  now  connected  in  the  same  capacity 
with  the  Barney-Ahlers  Co.,  New  York 
City,  industrial  building  contractors. 

M.  R  A  D  U  s  has  severed  his  connec- 
tion with  the  Submarine  Boat  Corp., 
with  which  concern  he  was  employed  as 
field  engineer,  to  become  associated 
with  the  New  Jersey  State  Highway 
Department.  His  position  is  that  of 
assistant  civil  engineer,  and  he  is  sta- 
tioned at  Washington,  N.  J. 

H.  M.  Neighbour,  until  recently 
resident  engineer  on  concrete  paving. 
El  Paso  Co.,  Tex.,  has  now  become  field 
man  on  concrete  bridge  work  for  the 
Maricopa  (.\riz.)  County  Highway 
Commission.  He  is  stationed  at 
Phoenix. 

L.  L.  S  H  I  R  E  Y,  formerly  an  assist- 
ant engineer  with  the  C,  C,  C.  &  St. 
L.  Railway  Co.,  has  been  made  a  de- 
signing engineer  with  the  same  road. 
He  is  stationed  in  Cincinnati. 

C.  D.  Bowser,  formerly  employed 
by  the  Mount  Vernon  Bridge  Co.,  of 
.Mount  Vernon,  Ohio,  has  been  elected 
an  instructor  in  structural  engineering 
at  the  University  of  Michigan. 

J.  E.  Butler,  building  inspector 
of  Richmond,  Va.,  has  tendered  his 
resignation.  It  became  effective  Oct. 
1.  However,  reconsideration  of  his  de- 
cision to  resign  has  been  sought  by 
builders,   contractois,   and   other   inter- 


ested business  men  in  Richmond 
through  the  circulation  of  a  petition. 
As  yet   no   successor   has   been    named. 


Obituary 


Henry  P.  Borden,  a  former 
member  of  the  Board  of  Engineers  of 
the  Quebec  Bridge,  at  one  time  consult- 
ing engineer  to  the  Department  of  Rail- 
ways and  Canals  of  the  Canadian  gov- 
ernment, and  more  recently  in  private 
consulting  practice  in  Ottawa,  died  in 
that  city  Oct.  19.  Mr.  Borden  was  born 
in  Port  la  Tour,  N.  S.,  and  was  gradu- 
ated from  McGill  University,  Montreal. 
He  began  his  professional  career  as  an 
assistant  engineer  in  the  bridge  depart- 
ment of  the  Canadian  Pacific  Ry.  at 
Montreal.  He  then  became  assistant 
chief  engineer  in  the  structural  depart- 
ment of  the  Montreal  works  of  the 
American  Locomotive  Co.  Later  he 
was  made  structural  engineer  for  the 
Canadian  Pacific.  In  1908  he  became 
assistant  engineer.  Board  of  Engineers 
of  the  Quebec  Bridge,  being  appointed 
a  member  of  the  board  early  in  1916 
upon  the  death  of  C.  C.  Schneider,  a 
position  which  he  held  until  the  work 
was  finished.  From  1919  until  1921  he 
was  engaged  by  the  dominion  govern- 
ment in  a  consulting  capacity.  He  was 
a  member  of  the  Engineering  Institute 
of  Canada  and  of  the  American  Society 
of  Civil  Engineers. 

Charles  P.  Loveland,  a  civil 
engineer  of  Montreal  and  a  native  of 
Bangor,  Me.,  died  in  Montreal  Oct.  19, 
aged  51  years.  Mr.  Loveland  had  gone 
to  Canada  in  1907  in  connection  with 
municipal  water  -  works  contracts. 
Later  he  became  identified  with  the 
Leahy  Construction  Co.,  and  still  later 
with  the  J.  W.  Harris  Manufacturing 
Co. 

R.  C.  P.  C  o  G  G  E  s  H  A  L  l,  for  the 
past  .50  years  connected  with  the  water- 
works of  New  Bedford,  Mass.,  and  for 
more  than  2a  years  of  that  time  its 
superintendent,  died  in  that  city  Oct.  20 
after  an  illness  of  many  months.  Mr. 
Coggeshall  was  widely  known  in  the 
water-works  field  having  been  one  of 
the  first  secretaries,  presidents  and  edi- 
tors of  the  New  England  Water  Works 
Association.  He  was  also  active  in  the 
American  Water  Works  Association. 
An  extended  biography  will  appear  in 
a  later  issue. 

John  N.  C  o  l  e,  state  commissioner 
of  public  works  of  Massachusetts,  died 
Oct.  IS  in  Boston.  Mr.  Cole  had  been 
prominent  in  public  affairs  in  Massa- 
chusetts for  twenty  years  or  more.  He 
entered  newspaper  work  when  a  young 
man,  becoming  publisher  of  the  paper 
first  employing  him.  He  successively 
occupied  the  positions  of  representa- 
tive from  -Andover  to  the  state  legisla- 
ture, speaker  of  the  Massachusetts 
House,  chairman  of  the  Commission  on 
Waterways  and  Public  Lands,  and 
Commissioner  of  Public  Works.  Into 
the  last  commission  was  merged  the 
Waterways  and  the  Highways  Commis- 
sion. Mr.  Cole  had  always  been  a  hard 
worker  in  any  public  position  he  occu- 
pied and  during  theilast  two  years  had 
made  a  particular  fight  to  secure  in- 
creases in  motor-vehicle  fees  in  Massa- 
chusetts in  order  to  have  more  money 
with  which  to  build  roads. 
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From  the  Manufacturer's 

.....—  Point  of  View .......i 


Water-works  Men  Give  Views 
on  Buying  Pipe  in  Winter 

Discussion  Starts  on  Proposal  of  Manu- 
facturers  To   Spread   Purchases 
Over  Entire  Year 

AT  Engineering  News-Record's  re- 
.  quest  a  number  of  water-works 
engineers  and  water  department  cflR- 
cials  have  expressed  their  opinions  re- 
garding the  desirability  of  buying  cast- 
iron  pipe  during  winter  and  increasing 
the  amount  of  construction  in  cold 
weather,  as  suggested  by  the  manufac- 
turers in  last  week's  issue.  The  dis- 
cussion follows: 

Frank  A.  Barbour 

Barbour  &  Dixon,  Civil  and  Sanitary 
Engineers,  Boston 

In  reference  to  spreading  the  pur- 
chase of  cast-iron  pipe  throughout  the 
year,  there  can  be  no  question  as  to  the 
desirability  of  such  action  from  the 
standpoint  of  economy  in  manufacture. 

Just  how  far  the  reduction  in  cost  of 
the  pipe  would,  in  New  England,  be 
offset  by  increased  cost  of  handling  and 
laying  is  a  question.  In  cross-country 
lines,  where  the  woi-k  is  large  enough 
to  justify  modern  trenching  equipment, 
your  statement  that  the  cost  of  excava- 
tion will  not  be  much  increased  may  be 
true,  but  on  the  average  job  in  New 
England  winter  work  does  not  pay. 
Snows  interfere  and  the  efficiency  of 
labor  falls  with  low  temperatures. 

Of  this  fact  we  had  a  clear  case  last 
year  in  pipe-line  work  in  western  Mas- 
sachusetts extending  from  Oct.  15  to 
Dec.  15.  At  the  latter  date  the  ground 
was  frozen  to  a  depth  of  1  ft.  and  dur- 
ing the  last  month  the  men  were  more 
busy  fighting  the  cold  than  in  doing 
effective  work.  After  Nov.  15  on  the 
average  pipe-line  job  in  New  England 
field  costs  markedly  increase  and,  in  my 
judgment,  any  experienced  contractor 
— aside  from  the  greater  difficulty  of 
handling  frozen  ground — will  allow  for 
decreased  efficiency  of  labor  under  win- 
ter conditions. 

In  many  cases  it  is  entirely  feasible 
to  string  the  pipe  along  the  line  and  lay 
the  following  spring,  but  this  is  not 
generally  true  in  streets,  particularly 
in  the  case  of  large  pipe.  Whether  it 
is  economically  advisable  to  purchase  in 
the  winter  months,  place  in  storage 
yards  and  rehandle  in  the  spring  de- 
pends, of  course,  on  the  differential  be- 
tween prices  at  the  demand  peaks  and 
under  winter  conditions.  In  any  case 
storage  in  the  air  does  not  improve  pipe 
coatings — particularly  the  coatings  of 
the   quality   now   frequently  furnished. 

In  general,  if  the  problem  is  viewed 
on  the  simple  basis  of  final  cost,  there 
is  much  to  be  said  for  the  present  New 
England  practice  of  taking  delivery  of 
the  pipe  only  during  the  season  of  fav- 
orable weather.  If  final  cost  is  made 
only  a  relative  factor  and  the  value  to 
local  labor  of  spreading  the  working 
.period  over  a  longer  time  is  introduced, 
it  is  not  unlikely  that  more  winter 
work  can  be  wisely  undertaken  in  New 
England  than  has  been  the  case  in  the 


Highway  Industries  Exhibitors  to 
Discuss  Road  Show  Plans 

The  first  meeting  of  directors  of  the 
Highway  Industries  Exhibitors  Associ- 
ation will  be  held  in  Chicago,  Oct.  27, 
to  complete  details  of  incorporating  the 
association  and  to  discuss  the  allotment 
of  space  to  exhibitors  at  the  Good  Roads 
Show  to  be  held  at  the  Coliseum,  Chi- 
cago, beginning  Jan.  15. 

The  association  has  received  from  the 
Secretary  of  the  State  of  Illinois  a 
charter  of  incorporation.  At  the  forth- 
coming directors'  meeting  by-laws  wall 
be  adopted,  officers  elected,  and  an 
executive  committee  appointed. 


Metal  Lath  Varieties 

to  Be  Reduced 

Following  the  practice  of  a  number 
of  other  producers  of  structural  ma- 
terials, the  manufacturers  of  metal  lath 
are  co-operating  with  the  Department 
of  Commerce  in  an  effort  to  cut  the 
excess  varieties  out  of  a  long  list  of 
products.  A  preliminary  meeting  was 
held  in  Washington  Oct.  2  and  a  formal 
meeting  has  been  arranged  for  Dec.  12, 
at  which  representatives  of  the  metal 
lath  industry,  architects,  plasterers, 
lathers,  contractors,  and  dealers  will  be 
invited  to  a  joint  conference.  W.  B. 
Turner,  of  the  General  Fireproofing 
Co.,  Youngstown,  Ohio,  is  chairman  of 
the  Industry  Committee  on  this  matter, 
and  Wharton  Clay,  commissioner  of  the 
Associated  Metal  Lath  Manufacturei's, 
is  secretary. 

past.  It  will,  in  my  judgment,  involve 
greater  expenditure  by  the  particular 
department  adopting  such  practice,  but 
it  may  re-act  to  the  general  good. 

Carleton  E.  Davis 

Chief,  Bureau  of  Water,  Philadelphia 

The  arguments  in  favor  of  spreading 
purchases  of  pipe  through  the  entire 
year  are  sound.  Pipe  users  and  pipe 
makers  should  co-operate  to  make  the 
practice  effective. 

As  an  incentive,  the  foundries,  fol- 
lowing the  practice  which  coal-mining 
companies  apply  to  summer  purchases, 
might  offer  a  discount  for  winter 
orders.  When  pipe  prices  are  stabil- 
ized such  discounts  might  be  tangible 
and  sufficiently  evident  to  form  a  real 
inducement  to  the  purchasers. 

There  will  always  be  an  element  of 
human  nature  working  towards  sea- 
sonal, rather  than  steady,  buying.  Once 
a  large  project,  for  the  authorization  of 
which  considerable  effort  has  been 
made,  is  finally  financed,  a  strong  de- 
mand for  its  immediate  consummation 
arises,  and  quick  results  are  required. 
Stock  purchases  of  pipe  for  routine  ex- 
tensions are  not  subject  to  the  same 
urge  for  action.  Such  buying  could 
wisely  be  concentrated  in  the  winter. 

The  buyer  and  the  seller  are  both 
interested  in  uniformity  of  output  and 
towards  that  end  I  suggest  consideration 
of  a  discount  for  winter  work. 

Discussio7i  will  continue  next  week. 


Federation  to  Report  on 
12-Hr.  Shift  in  Industry 

Will  Answer  Vital  Questions  Regarding 

Work  Conditions  and  Their  Effect 

on  Production 

Some  weeks  will  expire  before  the 
Federated  American  Engineering  So- 
ciety report  on  the  twelve-hour  shift 
in  American  industry  is  available.  The 
manuscript,  however,  is  in  the  printer's 
hands.  'The  report  attempts  to  answer 
the  following  questions: 

What  is  the  extent  of  continuous 
work  in  American  industry;  what  the 
the  alternatives  to  the  twelve-hour 
shift;  are  there  technical  difficulties  in 
changing  from  two-shift  operation;  how 
does  the  change  from  two  to  three- 
shift  operation  affect  the  number  of 
shift  workers;  what  are  the  factors  to 
be  considered  in  changing  from  two- 
to  three-shift  operation;  what  is  the 
effect  of  eight-hour  as  compared  with 
twelve-hour  shift  operation,  on  the 
quantity  and  quality  of  production, 
absenteeism,  labor  turnover  and  indus- 
trial accidents;  how  do  wage  rates  on 
eight-hour  shift  operation  compai'e  with 
wage  rates  on  twelve-hour  shift  oper- 
ations; what  is  the  general  opinion  of 
managers  of  three-shift  plants  regard- 
ing three-shift  as  compared  with  two- 
shift  operation;  do  employees  make 
good  use  of  the  increased  hours  of 
leisure;  and  to  what  extent  have  plants 
reverted  to  two-shift  operations? 


Will  Deliver  Construction  Plant 
Catalogs  in  Russia 

An  offer  to  deliver  catalogs  of  Amer- 
ican manufacturers  of  construction 
plant  and  materials  to  the  leading  engi- 
neering society  in  Moscow,  Russia,  has 
been  received  by  Engineering  News- 
Record  from  Marcus  S.  Hill,  who  is 
planning  to  sail  for  Russia  early  in 
November,  as  a  representative  of  three 
firms  selling  surplus  army  clothing, 
meat  packers'  supplies,  and  plows. 

"After  an  absence  of  three  years," 
Mr.  Hill  writes,  "I  will  return  to  Russia 
on  business  and  will  be  happy  to  take 
with  me  any  literature  pertaining  to 
technical  or  engineering  subjects  which 
readers  of  your  journal  feel  inclined 
to  contribute.  Catalogs  (in  duplicate 
only)  covering  equipment  used  in  ex- 
cavation, building  construction,  and 
every  phase  of  general  construction 
will,  I  know,  be  keenly  appreciated,  as 
well  as  catalogs  describing  plant  em- 
ployed on  municipal  work,  power  plants 
and  irrigation. 

"Business,"  Mr.  Hill  adds,  "may  or 
may  not  come  from  the  sending  of  these 
catalogs — that  is  not  the  main  object 
just  now — but  I  am  confident  that  the 
men  reading  the  literature  for  which  I 
am  asking  will  never  forget  the  kindly 
feeling  shown  by  the  firms  which  re- 
spond to  this  request  and  will  remember 
the  senders  when  opportunity  offers  in 
the  form  of  possible  business.  All  the 
literature  received  will  be  handed  to 
engineering-  societies  in  Moscow." 

Manufacturers  who  wish  to  avail 
themselves  of  Mr.  Hill's  offer  may  send 
their  catalogs  and  other  literature  (in 
duplicate  only)  to  Marcus  S.  Hill,  care 
->i  the  Editor,  Engineering  News-Record, 
10th  Ave.  at  36th  St.,  New  York,  N.  Y. 
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Business  Notes 


J.  S.  MuNDY  Hoisting  En- 
gine Co.,  Newark,  N.  J.,  has  under 
way  an  expansion  of  its  plant  in-  the 
form  of  a  40  X  96-ft.  corrugated  steel 
building  for  the  storage  of  boilers  and 
stock  parts  for  its  hoisting  engines.  It 
will  be  equipped  with  a  monorail  and 
5-ton  electric  hoist.  The  new  structure 
will  relieve  the  congestion  in  its  main 
shop  due  to  the  recent  installation  of 
new  machine-tool  equipment,  including 
six  new  boring  mills,  several  milling 
machines,  new  cylinder  planers,  and 
drill  presses.  Since  Jan.  1  production 
at  the  Mundy  plant  has  increased  100 
per  cent  and  plans  are  now  under  way 
to  double  existing  manufacturing  faci- 
lities by  constructing,  this  spring,  a 
new  building  prolonging  the  existing 
main  shop  and  installing  additional 
equipment. 

F.  L.  Paddock,  former  manager 
of  the  Chicago  office  of  the  Hydraulic 
Steel  Co.,  has  become  secretary-ireno- 
urer  of  the  Racer,  Gale,  Paddock  Co., 
Lantana,  Fla.,  a  real  estate  develop- 
ment organization. 


Equipment  and  Materials 

Big  Sand  Dredge  Has  Diesel- 
Electric  Power  Equipment 

Special  design  features,  chief  among 
which  is  the  use  of  Diesel-electric  power 
equipment  for  driving  an  endless  chain 
of  heavy  excavating  buckets,  each  of 
8  cu.ft.  capacity,  have  been  incorpo- 
rated in  the  large  floating  elevator 
dredge  for  reclaiming  river  sand  and 
gravel  which  the  Bucyrus  Co.,  South 
Milwaukee,  Wis.,  constructed  recently 
f-or  the  Iron  City  Sand  Co.,  of  Pitts- 
burgh. The  dredge,  fully  equipped, 
weighs  900  tons  and  its  manufacturers 
give  its  capacity  as  150,000  cu.yd.  per 
month.  It  will  dig  50  ft.  below  the 
water  surface. 

Material,  as  excavated,  is  delivered 
to  barges  alongside  and  by  means  of 
screens  is  separated  into  sand  and  three 
grades  of  gravel.  Any  or  all  of  the 
various  sizes  of  gravel  may  be  saved 
or  rejected  as  desired.  The  oversize 
stones — everything  in  excess  of  2ii  in. — 
are  rejected  by  the  screen  and  returned 
to  the  river.  Stones  over  8  in.  in 
diameter  are  rejected  by  a  set  of 
grizzley  bars  before  reaching  the 
screen. 

The  digging  end  of  the  dredge  con- 
sists of  an  endless  chain  of  close- 
connected  8-cu.ft.  buckets  mounted  on 
a  structural  steel  digging  ladder  95  ft. 
long,  suspended  concentrically  with  the 
upper  tumbler  and  inclined  at  an  angle 
of  45  deg.  for  a  maximum  digging 
depth.  Each  bucket  weighs  approxi- 
mately 1,500  lb.  and  consists  of  a  nickel- 
chrome  steel  casting,  forming  a  link 
and  bowl,  with  manganese  steel  lip  for 
the  cutting  edge.  The  complete  weight 
of  the  ladder  with  its  chain  of  buckets 
and  tumblers  is  appi-oximately  225,000 
lb. 

Excavated  material  is  delivered 
through  a  hopper  into  a  revolving 
screen  7  ft.  in  diameter  by  32  ft.  long. 
The    sand   screen   is   about    8    ft.    6    in. 


in  diameter  by  16  ft.  long  and  surrounds 
the  revolving  screen  at  its  upper  end. 
The  sand  and  various  grades  of  gravel 
are  conducted  by  chutes  to  sumps  in 
either  sida  of  the  hull  immediately 
abreast  of  the  revolving  screen.  From 
these  sumps  it  will  be  carried  by 
secondary  elevators  to  a  height  suffi- 
cient to  discharge  by  gravity  into  scows 
alongside.  A  high  pressure  pump  is 
installed    to    break    up    and    wash    the 


ployee  in  direct  contact  vdth  steam 
shovel  work.  In  every  case,  however, 
the  record  must  be  accompanied  by  a 
written  statement  from  the  owner  of 
the  machine  to  the  effect  that  the 
figures  submitted  are  correct  to  the  best 


material  which  is  delivered  to  the 
screen. 

Power  for  operating  the  dredge  is 
supplied  by  a  300-hp.  Diesel  type,  four- 
cylinder,  two-cycle,  solid  injection  oil 
engine  manufactured  by  the  Worthing- 
ton  Pump  &  Machinery  Corp.  This 
engine  operates  at  a  speed  of  277  r.p.m. 
and  is  direct-connected  to  a  270-kva. 
Westinghouse,  3-phase,  60-cycle,  440- 
volt  generator. 

The  bucket  line  is  driven  from  a  125- 
hp.  motor  which  is  also  used  for  raising 
the  spuds  and  hoisting  the  ladder. 
The  revolving  screen  is  driven  through 
a  series  of  gear  reductions  and  a  fric- 
tion drive  roller  from  a  50-hp.  motor. 
The  secondary  elevators  are  driven 
through  suitable  gear  reductions  from 
15-hp.  motors  mounted  overhead  near 
the  elevator  tumblers. 

The  dredge  is  held  to  its  work  by 
four,  steel-armored  wood  spuds  which 
are  about  65  ft.  long  and  mounted  in 
casings  at  either  side  of  the  dredge 
near  the  bow  and  stern.  The  principal 
movements  of  the  dredge  will  be  con- 
trolled by  a  single  operator  located  in 
an  overhead  pilot  house  or  lever  room, 
so  that  he  can  at  all  times  command 
a  good  view  of  the  bucket  line. 

The  hull  is  of  steel  construction 
throughout,  having  a  length  of  160  ft., 
a  width  of  40  ft.  and  a  depth  of  7  ft. 

The  Diesel  electric  power  equipment 
was  chosen  primarily  because  of  the 
trouble  encountered  in  various  rivers 
with  impure  boiler  feed  water.  The 
plant,  the  Bucyrus  Co.  claims,  will  be 
more  economical  in  operation  than  a 
steam  dredge. 


of  his  knowledge.  The  record  should 
include  approximate  number  of  days 
the  machine  has  worked,  yardage 
moved,  class  of  materials,  and  all  up- 
keep costs  exclusive  of  cable,  dipper 
teeth  and  grate  bars." 

Further  information  regarding  the 
contest  may  be  secured  from  the  Erie 
Steam  Shovel  Co.,  Erie,  Pa.  The 
judges  of  the  contest  will  be  Arthur  S. 
Bent  of  Bent  Bros.,  contractors,  Los 
Angeles;  Halbert  P.  Gillette,  editor 
Engineering  and  Contractbig,  Chicago; 
and  A.  C.  Vicary,  vice-president,  Erie 
Steam  Shovel  Co. 


Waxed  Paper  Gasket  for  Poured 
Sewer  Pipe  Joints 

For  pouring  bituminous  or  grout 
joints  in  vitrified  tile  sewer  pipe  the 
G-K  Sales  Agency,  Macungie,  Pa.,  has 
developed  a  special  gasket  of  thin 
waxed  paper,  in  two  sections,  shaped  to 
conform  to  the  bell  and  spigot  of  the 
pipe.  As  shown  in  the  accompanying 
illustration,  the  gasket  is  fastened  on 


Shovel  Company  Seeks  Records 
of  Operating  Costs 

The  Erie  Steam  Shovel  Co.,  Erie, 
Pa.,  announces  a  prize  competition  to 
secure  data  on  the  output  and  cost  of 
operation  of  its  revolving  steam 
shovels.  The  contest  is  now  open  and 
will  continue  until  Dec.  31.  Condi- 
tions are  outlined  as  follows: 

"Records  may  be  sent  in  by  steam- 
shovel   owners,   managers   or   any  em- 


the  pipe  with  cord.  It  has  sufficient 
strength  to  sustain  the  weight  of  the 
compound  or  grout  and  is  not  affected 
by  the  heat  of  the  jointing  material. 

The  gasket  was  designed  in  an  effort 
to  secure  a  more  practical  runner  than 
the  asbestos  jointer  ordinarily  used. 
With  the  latter,  backfilling  of  the 
trench  must  be  delayed  until  the  joint 
compound  has  set,  entailing  loss  of  time 
and  labor  in  removing  the  runner.  With 
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the  waxed  paper  gasket  the  pipe  layer 
or  inspector  tan  pass  his  hand  around 
the  joint  and  determine,  by  the  radia- 
tion of  heat,  whether  the  whole  joint  is 
filled.  The  gasket,  it  is  claimed,  is  so 
inexpensive  that  contractors  find  it 
economical  to  leave  it  on  the  joint  and 
backfill  as  soon  as  pouring  is  completed. 

American  Hoisting  Engines  for 
Service  in  Japan 

For  use  on  construction  projects  in 
Japan  the  J.  S.  Mundy  Hoisting  Engine 
Co.,  Newark,  N.  J.,  has  recently  shipped 
six  hoists  embodying  special  features  of 
design.  Two  of  the  units  are  intended 
for  cableway  service  and  hydro-electrii- 
developments  for  which  the  firm  of 
Thebo,  Starr  &  Anderton,  San  Fran- 
cisco, are  consulting  engineers.  Illus- 
trated is  a  75-hp.,  two-speed  unit  with  a 


TWO-SPEED,  I5-HP.  CABLEWAY  HOIST 

capacity  of  50,000  lb.  The  drum  is  53 
in.  in  diameter  and  42  in.  long,  and  will 
sei'\'e  a  cableway  span  of  1,250  ft.  Ver- 
tical hoisting  speeds  of  25  and  lUO  ft. 
per  minute  and  horizontal  traveling 
speeds  of  500  ft.  per  minute  are  pro- 
vided for.  This  hoist  is  equipped  with 
double  brakes,  allowing  the  handling  of 
heavy  loads  on  long  lifts. 

The  other  hoist  is  a  single-speed,  140- 
hp.  unit,  capable  of  raising  loads  of 
5,000   lb.   at  200   ft.  per   minute.     The 


SO-HP.   HOIST  FOR  OVERHEAD 
TRAMWAY 

maximum  horizontal  traveling  speed  is 
1,000  ft.  per  minute. 

The  four  hoists  for  overhead  tram- 
way service,  previously  referred  to,  are 
of  67,  80,  100,  and  300  hp.  respectively. 
A  feature  of  their  design  is  the  use  of 
cast  steel  drums  to  provide  extra 
strength  and  solenoid  brakes  for  safety. 

New  Model  of  Heavy  Duty  Truck 

A  new  model  of  its  3J  Hon  motor 
truck  for  general  heavy  duty  is  an- 
nounced by  the  Atterbury  Motor  Car 
Co.,  Buffalo,  N.  Y.  The  chassis  weight 
is  7,500  lb.,  body  weight  allowance 
2,500  lb.,  and  among  its  features  are 
the  latest  type  of  Continental  motors 
(four  cylinders,  32.4  hp.),  amidship 
transmission,  left-hand  drive  and  com- 


plete electric  lighting  equipment.  The 
truck  has  four  speeds  forward  and  one 
reverse.  The  frame  is  of  hydraulic 
pressed  steel,  bolted  throughout,  no 
rivets   being  used. 

The  standard  wheelbase  is  14  ft.  6  in., 
although  a  special  short  wheelbase  of 
12  ft.  6  in.  and   a   special  long  wheel- 


base  of  16  ft.  6  in.  are  provided.  The 
short-wheelbase  truck  is  designed  espe- 
cially for  contractoi-s'  use  with  a  10-ft. 
dump  body.  For  this  truck  claims  of 
operating  flexibility  are  made  due  to 
its  short  turning  radius.  The  photo- 
graph shows  a  16  J -ft.  wheelbase  model 
for  the  Bureau  of  Water,  Buffalo,  N.  Y. 


Publications  from  the  Construction  Industry 


Asphalt  Pave7nent — Barber  Asphalt 
Co.,  Philadelphia,  in  an  illustrated 
booklet  entitled  "The  Last  Analysis," 
presents  service  records  of  pavements 
in  which  Trinidad  Lake  asphalt  has 
been  employed.  The  first  sheet  asphalt 
pavements  constructed  in  this  country 
about  48  years  ago,  it  is  stated,  were 
built  for  the  most  part  of  Trinidad 
asphalt,  in  Newark,  N.  J.,  Washington, 
D.  C,  and  New  York  City.  Yardages 
of  asphalt  pavement  in  a  number  of 
cities  and  their  ages  are  listed. 

Compressed  Aii-  Tools — INGERSOLL- 
Rand  Co.,  New  York,  has  just  issued 
a  32-p.  booklet  entitled  "Trench,  Tun- 
nel and  Pipe  Work  by  Compressed  Air" 
in  which  many  uses  of  air  tools  by  con- 
tractors and  public  utilities  are  de- 
scribed and  illustrated.  Many  of  these 
uses  have  only  been  developed  recently 
in  connection  with  the  portable  wagon- 
mounted  air  compressors.  Among  the 
subjects  covered  are  pneumatic  clay 
diggers  for  both  trench  and  tunnel 
work,  paving  breakers  for  cutting  pave- 
ment, Jackhamer  rock  drills  in  trench 
work,  pneumatic  calking  of  lead  wool 
and  cast  lead,  pneumatic  backfill  ram- 
ming and  service  pipe  installation.  In 
each  case  the  use  of  the  air  tool  is  com- 
pared to  the  hand  method  to  show  the 
actual  saving. 

Anti-Slip  Tile — American  Abrasive 
Metals'  Co.,  New  York,  sales  repre- 
sentatives for  the  Carborundum  Co., 
Niagara  Falls,  N.  Y.,  features  anti-slip 
tile  for  stair  treads,  elevator  landings, 
ramps,  and  general  floor  surfaces  in  a 
22-p.  illustrated  booklet.  The  tile  are 
made  of  one  of  the  modern  artificial 
abrasives,  a  product  of  the  electric  fur- 
nace, crushed  and  mixed  with  clays  and 
other  ceramic  materials  and  finally 
molded  into  various  sizes  and  shapes. 
The  tile  are  then  vitrified  in  high  tem- 
perature kilns.  The  tile  cannot  wear 
smooth  and  have  a  high  resistance  to 
wear,  according  to  the  claims  of  their 
manufacturer.  The  booklet  illustrates 
the  use  of  the  anti-slip  tile  on  stair- 
ways, floors,  ramps  and  swimming 
pools.  A  specification  guide  for  the 
placing  of  the  tile  also  is  included. 


Treated  Ties  and  Timber — Century 
Wood  Preserving  Co.,  Pittsburgh,  has 
issued  Bulletin  24  dealing  with  treated 
ties  and  timbers  for  industrial  plants. 
It  comprises  24  pp.,  illustrated,  cover- 
ing the  destructive  influence  of  moisture 
on  timber  and  methods  of  preventing 
it.  Three  processes  used  in  timber 
treatment — surface  application  of  pre- 
servative, open-tank  treatment,  and 
treatment  in  closed  cylinders  under 
pressure — are  described.  Suggestions 
also  are  offered  on  best  methods  of  sea- 
soning timber  before  treatment.  Sev- 
eral methods  of  handling  ties  and  tim- 
bers rapidly  and  at  low  cost  are  indi- 
cated and  the  concluding  portions  of 
the  text  deal  with  posts,  poles,  piling, 
and  wood-block  floors  and  pavements. 
Tables  are  given  showing  size  and  con- 
tents of  cross-ties,  preservative  re- 
quired and  cubical  contents  of  round 
poles  and  piling. 

Auto  Truck  Snow  Plow — Baker 
Manufacturing  Co.,  Springfield,  111., 
describes  in  a  12-p.  illustrated  booklet 
its  detachable  snow  plow  for  motor 
trucks.  It  is  made  in  two  sizes,  an  8-ft. 
and  a  10-ft.  blade,  the  larger  size  gen- 
erally being  used  on  trucks  of  over  3^ 
tons  capacity.  The  device  is  attached 
to  the  truck  through  clamps  gripping 
the  axle  just  between  the  spring 
shackle  bolts.  The  blade  proper,  6  in. 
high,  is  hinged  to  a  mold-board  16  in. 
high  and  is  held  in  position  by  com- 
pression springs  on  the  back  of  the 
blade.  This  hinged  construction  is  a 
special  feature  of  the  device  for  it  al- 
lows the  blade  to  be  tripped  in  the 
event  of  its  striking  an  obstruction.  In 
this  event  the  6-in.  height  of  the  blade 
swings  back,  allowing  a  minimum 
amount  of  snow  to  be  passed  over  with- 
out removal.  Furthermore,  the  fact 
that  the  blade  is  divided  into  two  sec- 
tions longitudinally  still  further  re- 
duces the  area  through  which  snow  jnay 
be  lost  when  the  blade  is  tripped.  A 
lifting  device  enables  the  blade  to  be 
raised  or  lowered  and  it  is  also  possible 
to  adjust  the  blade  to  any  angle  desired 
The  company  also  manufactures  a  V- 
shape,  two-way  plow  for  ti-ucks. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Business  Inflation  and  the 
Present  Outlook 

Review  of  a  Monthly  Survey  Made  by 

the   National   City    Bank 

of  New  York 

In  its  monthly  survey  of  business  con- 
ditions, the  National  City  Bank  of  New 
York  describes  the  conditions  that  bring- 
about  business  inflation,  and  surveys 
the  present  situation  from  that  angle. 
After  pointing  out  the  tendency  of  busi- 
ness to  run  in  cycles,  with  greater  con- 
fidence and  activity  in  some  years  than 
in  others,  the  discussion  points  out  that 
development  on  the  up  trend  reaches 
a  point  beyond  which  it  is  not  called  to 
pass  by  the  demands  of  legitimate, 
wholesome  expansion. 

"When  confidence  has  been  completely 
regained  and  belief  in  a  lengthy  period 
of  prosperity  is  established,  the  san- 
guine, speculative  'spirit  develops.  It  is 
stimulated  by  the  deficit  in  many  kinds 
of  goods  and  constructional  work  that 
accumulated  during  the  depression. 
Consumption  having  been  below  normal 
for  a  time,  the  demand  now  rises  above 
normal  and  stimulates  the  industries 
to  the  limit  of  their  capacity.  It  does 
not  stop  there  but  tries  to  drive  them 
beyond  their  capacity.  Various  phe- 
nomena develop  now;  dealers  double 
their  orders  expecting  them  to  be  scaled 
down,  or  duplicate  them  with  different 
producers.  Manufacturers  build  and 
equip  new  factories  to  enable  them  to 
take  care  of  the  business  that  seems 
to  be  in  sight  and  raise  wages  to  at- 
tract labor  from  competitors  or  from 
other  industries;  advancing  costs  make 
it  necessary   to    use  more  bank   credit. 

"By  this  time  the  situation  is  becom- 
ing abnormal.  The  demand  for  nearly 
everything  is  above  the  supply  and 
above  the  normal  or  average  demand, 
to  which  in  the  long  run  prices  are 
surely  adjusted.  It  is  stimulated 
by  speculative  anticipation  and  by  com- 
petitive buying,  supported  by  cradit. 

"The  banks  respond  to  the  appeal  of 
their  customers  who  say  that  they  want 
credit  for  legitimate  needs  in  produc- 
tion and  trade,  but  if  production  already 
has  reached  the  capacity  of  the  indus- 
try, additional  credit  simply  finances 
competition  for  labor  and  material  and 
drives  wages  and  prices  higher  and 
higher.  This  is  inflation:  The  use  of 
credit  as  purchasing  power  in  excess 
of  productive  capacity." 

The  discussion  points  out  that  al- 
though prices  have  recently  shown  a 
slight  recovery  after  the  considerable 
fall  from  war-time  levels,  the  gain  can- 
not be  called  secondary  inflation;  but 
looks  like  the  recovery  that  always 
comes  when  old  stocks  are  exhausted 
and  industry  gets  fairly  under  way 
again.  "Although  the  war  time  was 
anything  but  a  period  of  depression,  it 
continues,  some  of  the  efl"ects  wei'e  sim- 
ilar to  those  resulting  from  a  period 
of  depression.  Industry  in  some  lines 
fell  behind  the  normal  growth  of  the 
country,  creating  a  deficit  of  supply  or 
accumulation  of  demand.  This  is  true 
in  house  building,  in  the  construction  of 
railway  equipment,  and   in   some  other 


lines,  and  a  revival  has  occurred  in 
those  lines.  It  is  due  to  imperative 
needs  rather  than  to  a  belief  that  the 
bottom  has  been  finally  reached  in 
construction  costs,  although  the  feeling 
doubtless  prevails  that  prices  arp  not 
likely  to  go  lower  until  the  existing 
shortage  is  in  large  part  made  up.  The 
advance  in  wages  is  due  in  part  to 
the  revival  of  industry,  but  in  large 
part  to  the  immigration  act." 

It  is  pointed  out  also  that  abnormal 
conditions  in  some  of  the  industries  are 
influencing  prices,  as  for  example,  the 
effect  of  the  coal  strike  upon  iron 
and  steel,  which  in  turn  has  affected 
all  industrial  costs.  It  is  contended 
that  buyers  are  not  contributing  to 
inflation  but  are  buying  cautiously  for 
immediate  needs  only.  The  increase  in 
the  demand  for  credit  has  been  chiefly 
to  carry  stocks  and  other  securities;  and 
the  rise  in  these  indicates  that  capital 
is  accumulating  and  that  there  is  faith 
in  the  country's  stability  and  progress. 
Although  financial  conditions  are  favor- 
able for  the  encouragement  of  a  period 
of  inflation,  it  is  believed  that  those 
who  are  counting  upon  one  do  so  in  the 
belief  that  the  American  people  with 
their  optimistic  mentality  cannot  let 
pass  an  opportunity  of  the  sort.  To 
offset  this,  however,  it  is  believed  that 
the  lessons  of  the  last  few  years  have 
been  too  deeply  engraven  upon  the 
minds  of  American  business  men  and 
that  they  will  be  reluctant  to  boi-row 
and  spend  recklessly  in  expectation  of 
an    imminent   boom. 


The  Construction  Industry 
Since  January  1920 

The  accompanying  chart  sums  up, 
graphically,  the  volume  of  construction 
contracts  let  during  the  period  between 
January,  1920,  and  the  present.  The 
five  principal  classes  of  construction 
reported  by  Engineering  News-Record 
have  been  segregated  to  show  the  effect 
of  changing  business  conditions  in  each 
of  the  fields. 

Most  noticeable  at  first  glance  is  the 
slump  after  the  summer  of  1920  and 
the  present  upward  trend.  Picking  out 
the  individual  curves  we  find  that  build- 
ings— mainly  commercial  and  public 
buildings  costing  more  than  $150,000 — 
fell  off  sharply  during  the  summer  of 
1920,  dropping  from  $90,000,000  in  April 
to  less  than  $20,000,000  during  the  fol- 
lowing January.  A  large  share  of  this 
drop  was  due  to  the  inflated  cost  of 
building  which  made  new  construction 
almost  prohibitive.  With  the  falling  off 
in  costs  and  an  increasingly  urgent  de- 
mand as  a  result  of  the  long  cessation 
from  building  during  the  war,  this  class 
of  construction  held  fairly  uniform  dur- 
ing 1921  at  better  than  50  per  cent  of 
the  1920  peak.  A  fair  volume  of  con- 
tracts was  let  during  the  last  winter 
and  this  season  has  seen  a  consistently 
high  voume  of  contracts  awarded. 

The  volume  of  industrial  construction 
reflects  very  accurately  the  trend  of 
business  in  general.  From  the  peak  of 
1920  it  declines  with  exceptional  uni- 
formity to  the  low  point  of  1921.  Today 
it  is  on  a  slight  upgrade — very  slight, 
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Construction  Equipment  Exports 

For  the  month  of  July,  1922,  the 
Department  of  Commerce  has  issued 
figures  on  exports  of  construction 
equipment  from  the  United  States. 
During  that  month  152  concrete  mixers, 
valued  at  $93,702,  were  shipped.  Of 
that  number,  104,  valued  at  $61,435, 
went  to  Japan;  7,  valued  at  $8,475,  went 
to  Quebec  and  Ontario,  Canada;  7  were 
.sent  to  British   India  and  4  to  Mexico. 


indeed — but  none  the  less  accurately 
portraying  a  corresponding  situation 
in  general   business. 

Streets  a«id  roads  show  the  seasonal 
troughs  and  crests  but  reflect  the  impe- 
tus that  has  been  given  to  highway 
building  by  the  Federal-Aid  legislation. 
Money  was  not  so  plentiful  in  1920  and 
the  volume  of  contracts  awarded  was 
somewhat  restricted  in  consequence,  but 
in  1921  the  highway  con.struction  pro- 
gram fairly  attained  its  stride. 
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Federal-Aid  Roads  Have 
Record  Year 

More  Than    10.000    Miles  of   Highways 

Completed  During  Year  Ending 

June  30 — Labor  Costs  Higher 

More  than  10,000  miles  of  Federal-aid 
highways  were  completed  during  the 
fiscal  year  ending  June  30,  according 
to  a  compilation  by  the  Bureau  of  Pub- 
lic Roads.  The  Bureau  also  reports  that 
the  present  calendar  year  has  exceeded 
all  previous  records  for  road  construc- 
tion, incomplete  data  leading  the  Bureau 
to  estimate  that  during  1922  the  sum 
of  $742,000,000  will  have  been  spent  on 
Federal-aid  highways.  State  roads  and 
projects  constructed  by  other  agencies. 

On  July  1,  1921,  the  Bureau's  figures 
showed  the  total  mileage  of  completed 
Federal-aid  highways  at  7,500,  with  an 
additional  18,000  miles  in  various  stages 
of  construction.  On  June  30  last,  the 
completed  Federal-aid  mileage  had 
more  than  doubled,  the  total  being 
17,700  miles,  with  14,500  miles  under 
construction,  estimated  by  the  Bureau 
to  be  56  per  cent  completed,  on  the 
average. 

Texas  led  the  states  in  total  mileage 
of  Federal-aid  highways  completed  in 
the  fiscal  year  ended  June  30,  with  933 
miles.  Arkansas,  Georgia,  Iowa,  Min- 
nesota and  North  Carolina  each  re- 
ported more  than  500  miles  of  Federal- 
aid  roads  completed  within  the  year,  the 
Bureau's  announcement  states,  while 
Montana  and  Wisconsin  each  completed 
more  than  400  miles. 

The  statement  shows  that  since  1916 
more  than  30  miles  of  bridges  have  been 
built  on  Federal-aid  projects.     One  of 


the.se,  from  Mandan  to  Bismarck,  N.  D., 
is  3J  miles  long  and  cost  $1,428,000, 
of  which  the  Federal  government  con- 
tributed half. 

Wage  schedules,  applying  on  thirty- 
nine  difi'erent  kinds  of  labor  used  in 
Federal-aid  road  work  in  August,  show 
slight  advances  over  those  in  effect 
during  June.  Common  labor,  for  in- 
stance, in  road  paving  operations,  ad- 
vanced Ic.  per  hr.  in  the  East  and  West 
South-Central  Sections  as  well  as  in  the 
West  North-Central  Division;  the  same 
grade  of  labor  rose  3c.  in  the  East 
North-Central,  4c.  in  the  Mountain  Divi- 
sion and  5c.  per  hr.  in  both  the  New 
England  and  Middle  Atlantic  States. 
The  South  Atlantic  Group  quoted  39c. 
in  August  as  against  20c.  per  hr.  during 
June.  In  the  Pacific  Division,  however, 
the  rate  remained  unchanged,  at  50c. 
per  hr. 

Fewer  Bad-Order  Cars  Than  at 
This  Time  Last  Year 

Freight  loadings  for  the  week  ending 
Oct.  7  totaled  968,169  cars,  a  decrease 
of  20,212  from  the  week  preceding  but 
an  increase  of  68,488  over  the  cor- 
responding period  in  1921.  A  consider- 
able part  of  the  reduction  in  total  cars 
loaded,  however,  is  undoubtedly  due  to 
the  heavier  loading  of  each  individual 
car.  This  has  resulted  in  a  decrease  in 
the  number  of  cars  required  for  the 
same  tonnage,  thereby  inci'easing  the 
available  supply.  The  American  Rail- 
way Association  further  reports  short- 
ages of  71,063  box,  40,499  coal  and 
141,252  general  freight  cars  for  the 
week  ended  Oct.  7. 

Bad-order  cars,  however,  are  at  pres- 


ent about  20  per  cent  under  the  number 
on  hand  at  this  time  last  year. 

The  railways  of  the  country  reported 
44,703  serviceable  locomotives  on  hand 
Oct.  1,  as  against  19,727  in  need  of  re- 
pairs. This  represents  an  increase  of 
538  over  the  number  serviceable  on 
Sept.  15,  due  to  the  installation  of  new 
locomotives  as  well  as  the  greater  num- 
ber being  repaired  and  turned  out  by 
the  shops. 

Propose  that  Congress  End  Issue 
of  Tax-Free  Securities 

Proposals  to  end  the  issuance  of  non- 
taxable securities  will  be  urged  upon 
Congress  at  its  short  session,  according 
to  reports  current  in  Washington.  The 
question  of  tax-free  bonds  is  said  to  be 
tied  up  closely  not  only  with  the  tax 
problem  but  also  with  the  general  in- 
dustrial   prosperity. 

Diversion  of  capital  from  private  in- 
dustry to  the  shelter  of  tax-free  bonds 
of  cities  and  other  sub-divisions  of 
states  is  declared  to  have  reach?J  such 
a  point  that  public  debts  are  being  run 
up  beyond  reasonable  needs  while  busi- 
ness in  general  is  forced  to  pay  unrea- 
sonable interest  charges  to  raise  the 
capital   for  much-needed  development. 

Plans  now  under  discussion  contem- 
plate a  resolution  proposing  a  consti- 
tutional amendment  to  outlaw  tax-ex- 
empt securities.  Support  is  expected 
from  President  Harding,  Secretary  Mel- 
lon and  other  treasury  officials.  In  other 
quarters  it  is  held  that  no  constitutional 
amendment  is  necessary  or  desirable, 
and  that  if  the  federal  government  will 
desist  from  issuing  tax-exempt  bonds 
the   way   will    be   open   for   the   states 


AUGUST  FEDERAL  AID  L.\BOR  REPORT— AVERAGE  HOURLY  PAY  BY  GEOGRAPHIC  DIVISIONS 
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and  municipalities  to  follow  suit.  It 
it  held  that  one  reason  for  the  spread 
of  the  tax-free  bond  is  the  competi- 
tion of  the  federal  securities  of  that 
description. 


Final  Cement  Figures  Slightly 

Higher  Than  Estimated  Total 

Final  figures  on  the  output  of  poi't- 
land  cement  during  1921,  compiled  by 
the  United  States  Geological  Survey 
from  reports  of  all  producers,  show  that 
production  was  a  little  less  than  99  per 
cent  of  that  in  1920,  the  record  year. 
Statistics  for  the  year  1921,  up  to  the 
present  time,  were  based  mainly  on 
reports  of  producers  but  in  part  on  esti- 


mates.   These  estimates,  however,  were 

found  to  be  only  about  0.6  per  cent 
lower  than  the  final  production  figures. 

Department  of  Commerce  statistics 
show  exports  of  hydraulic  cement  from 
the  United  States  in  1921,  at  1,1.81,014 
bbl.,  valued  at  $4,276,986,  or  J?.62  per 
bbl.,  as  compared  with  2,985,807  bbl., 
valued  at  $10,04.5,369,  or  $3.36  per  bbl., 
in  1920.  The  exports  went  principally 
to  the  West  Indies,  South  America, 
Mexico  and  Central  America.  Imports 
in  1921  were  122,322  bbl.,  valued  at 
$388,842  or  $3.18  per  bbl.  as  compared 
with  524,604  bbl.,  valued  at  $1,254,729 
or  $2.39  per  bbl.,  in  1920. 

Total  production  for  the  entire  coun- 
try   during     1921,     reached     98,842,049 


bbl.,  81.5  per  cent  of  which  were  burned 
with  coal  as  fuel;  10.2  per  cent  using 
crude  oil;  o.^  per  cent  with  both  coal 
and  crude  oil  and  2.7  using  oil,  coal 
and  gas. 

Pennsylvania  held  the  lead,  during 
1921,  with  a  total  output  of  27,628,598 
bbl.,    from    twenty-two    mills. 


Bids  Wanted  on  Big  Filtration  Job 

Proposals  will  be  opened,  on  Dec.  1. 
1922,  for  a  10,500,000  gal.  filtration 
plant;  a  10,500,800  gal.  concrete  reser- 
voir; c.  i.  pipe  and  castings,  at  the 
oflSce  of  M.  Rivera  Ferrer,  Commis- 
sioner of  Public  Works,  San  Juan,  Porto 
Rico. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  Moreover,  only  the  chief  cities  are  quoted,  complete  quotations  for  all  construction 
weekly  for  the  purpose  of  giving  cur-  Valuable  suggestions  on  costs  of  work  materials  and  for  the  important  cities, 
rent  prices  en  the  principal  construction  can  be  had  by  noting-  actual  biddings  as  The  last  coinnlele  list  will  he  found  In 
materials,  and  of  noting  important  price  reported  in  our  Construction  News  section  the  issue  of  October  5  ;  the  next,  on  No- 
changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  vember  2. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas      Chicago  apolis  Denver     Francisco      Seattle    Montreal 

Structural  shapes,  100  lb ?3.14  $3.9.^  S4.20  22.90  ?.M5  -(-S3. 85  33.25  -|-i53.80  g3.75 

Structural  rivets,  100  lb 3. 85  4.60  6.00  3.35  4  00  4.80  4.50  5  00  6.50 

Reinforcing  bars,  J  in.  up,  100  lb 3.04  3.85  4.00  2.80  3.05  3.85  3.00  -1-3.80  3.25 

Steel   pipe,   black,   21   to  6  in.   lap, 

discount +54%  61.15%  45%  S9§%  58.9-5%  -1-41%  47.9%  45%  30.00 

Cast-iron  pipe,  6  in.  and  over,  ton 55.30  51.00  51.50  48.70  55.50  63.00  51. Oi)  54.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60  2.54  2.25  2.20  2.39  2.85  2.71  2.90  2.88 

Gravel,  '  in.,  cu.yd 1.75  2.00  2.25  2.00  1.75  1.75  2.25  1.00  1.50 

Sand.cu.vd    1.00  1.35  2.25  2.00  1.00  0.75  1.50  l.Od  1.25 

Crushed  stone,  3  in.,  cu.yd 1.75  1.90  1.6S  1.60  2.25  3.50  2.25  3.00  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft            59.00  42.00  40.00  5100  41.00  39.75  3v00  24.50      50.00 

Lime,  finishing,  hvdrated,  ton 15.80{s:»16. 17  23.00  25.00  IS. 00  25.50  24.00  22.00  24.00       21.00 

Lime  common,  iJmp,  per  bbl 2.75@3.14i  1.85  2.50  1.40  1.40  2.70  1.75  2.80       11.00 

Commonbrick,  delivered,  1,000....— 16. 90@18. 55  12.00  10.90  1100  18@I9  12.00  15.00  14.00       16.00 
Hollow     building     tile,     4x12x12, 

perblock Not  used  .0776  .115  .1101  .09  .065  11     .08®. 16 

Hollow    partition    tde     4x12x12, 

perblock 1230  .0776  .115  .0808  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal 93  .97  1.13  —.94  -{-1.00  1.08  1.04  .86        1.06 

Common  Labor: 

Commonlabor,  union,  hour 60  .35        50@.55  .56}      .50^.60      

Commonlabor,  non-union,  hour 44®. 60  .30  .25  .72J        .35®. SO        .35®. 50     .47J@.50 35 

Explanation  of  Prices — Prices  are  to  con-  ment    on    cars.      Gravel    and   crushed    stone  mimil.     Common  lump  lime  per   ISO-lb.  net 

tractors   in   carload   lots  unless  other   quan-  quoted    at    pit.      We    quote    on    brown    lime  Lumber   prices   are    to   dealers    in    ^■ards   at 

ties    are    specified.      Increases    or    decreases  per    ISO-lb.    net;     white    is    $1.55    tor    Kelly  San  Francisco,  for  No.  1  fir  common, 

from   previous   quotations   are   indicated   by  Island  and   J1.45  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

+     or    —    signs.      For    steel    pipe,    the    pre-  labor  not  organized.                            ^       ,       .  instead    of    i>ine.      Lump    finishing    lime    per 

vailing    discount    froin    list    price    is    given:  Denver    quotes    on     fir    instead     of    pine,  iso.n,.  net.      Hollow   building  tile  delivered. 

45-5%    means  a  discount  of   45   and   5   per  Cement    "on    tracks":    gravel    and    sanil    at  Hvdrated   lime    in  paper  sacks.     Sand   and 

cent.     Charge  is  15c.  per  100  lb.  for  cutting  pit;   stone   on  cars;   lime,    brick,   hollow   tile  g,."avel  at  bunkers 

reinforced    steel    into    2-ft     lengths   or    over,  and   lumber  on  job.      Tile  price   is  at  ware-  ,,„„„„,.,  ,„„„,„  „„  n,.iiPli<i  flr  instei.l  .if 

New    York    quotations    delivered,    except  house.       Linseed    oil.    delivered,    in    wooden  .  ^'»"'^*"\''"",''^  °"  'i''"*;'"'v5'^ /,"t;,?  i,,C?„ 

sand,    gravel    and    crushed    stone,    alongside  bbl.      Common    lump    lime    per    180-lb.    net.  pme.      bancl^    stone,    gravel    .and    lump    lime 

dock;    common    lump    lime,    in    280-11..    bbl.  Atlanta    quotes    sand,    stone    and    gravel  P^r    ton.      CiTnent      lime    and    te    ,nre    de- 

Set,  and  hydrated  lime  f  o.b.  cars ;  tile  "on  per    ton    instead    of    cu.yd.      Common    lump  ivered  :    sand      erav  >d    and    stone    o"    sid 

trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  lime   per   ISn-lb.   net.  ing .    brick    f.o.b     plant      steel    and    P'Pe    at 

Cement  and   concrete   laborers'   rate.    Sljc.  •  Uallas  quotes  lime  per   180-lb.  bbl    Steel,  "•a;:';'^'"',;-       "S'.]^!''^^  V   nds    Uhe  Can',^  an 

pick  and  shovel  men,   60c.  per  hr  cement,    cast-iron    pipe    and    crushed    stone  P'  ^''    ';,,."  .^l"-'"',"^"/''?.'!^,,  'i„..Te 

ri.ie.iKO    (luotes    hvdnitrd    lime    in    50-lb.  f.o.b.    cars,    other   materials   delivered.  dollar  stands  at  par.)      Uag  charge   is   bUt . 

bags;    common    lump    lime    per    180-lb.    net.  San    Francisco    quotes    on    Heath    tile,    .-,i  P"-'-.''''',     J  ,'f,'i;;""'.  o  ".Vivl     fr  'ir      late     ol 

Lumber  delivered  on  job,  X    8    x    Hi.       Prices    are    all    l.o.b.    ware-  payment     ^^ '''"".;;"     <!;^Y„„'«'^;''^/!''i',   ,"' 

MinneapoUs  quotes  on  fir  Instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  ft.  net,  21-in.. 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to   railway    depot   at   any   ter-  ?JU  ;   b-in..   *iiu. 

Changes  Since  Last  Week 

Steel   structurals  up  5c.   per  100   lb.  of  Oct.  19.     R^sc  iinmediately  reflected  Linseed   oil  declined   3c.   in  Chicago, 

in   Denver  .ind   Seattle  warehouses  de-  in  lowering   of  warehouse  discounts  in  durinp   week   and    rose   2c.   per   gal.   in 

spite    the    general    dovvTiward    trend    of  New   York  and   Denver.  Minne<ipolis;  prices  st.able  elsewhere. 

mill  quotations.     A  slightly  easier  fuel         Downward  tendency  seen  in  prices  of  Lumber     prices     unchanged     despite 

situation    reflected    in    lower    pig-Jron  kiln    products,   consequent   to    improve-  hampering  by  car  shortages,  of  logging 

prices.     Structural  shapes  and  reinforc-  ment    in    coal    situation    and    seasonal  and  lumber  null  operations.     .Situation 

ing   bars,    however,    are    quoted    at    an  falling   off  in   demand.     Common  brick  becoming  ser>ous  in  the  Northwest  and      ' 

average  price  of  $2  per  100  lb.,  Pitts-  quoted   at   $14@$15..'50   as   against   $15  unless  soon   relieved,  will  result  in  tnc     ■ 

burgh,  with  small  tonnages  as  high  as  (ai$16  per  M.  alongside  dock,  New  York;  closing  down  of  many  logging  camps. 

$2.10@$2.15  Kelly  Is.  lime.  $1.55  as  compared  wit'.i  Pine  lumber  shipments  from  mill  to     • 

Discounts  reduced  two  points  on  both  $1.70  and  Sheboygan.  $1,45,  down  from  New  York   City,   however,  now   accom-     i 

,     black     and     g.ilvanized     wrought-steel  $1  55  per  bbL   (180-lb,  net)  f.o.b.,  Min  j-.lished  in  five  and  six  weeks  as  against     | 

•    pipe,    on    new    Pittsburgh   basing  card  neapolis.  seven  to  nine  weeks,  one  month  ago. 
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"The  Living  Wage" 

WHEN  it  refuses  to  base  a  wage  award  on  the  theory 
Df  "the  living  wage"  and  labels  that  doctrine 
"a  bit  of  mellifluous  phraseology"  the  Railroad  Labor 
Board  speaks  for  the  general  public.  It  is  time  for 
someone  to  voice  the  impatience  that  has  been  aroused 
by  the  mischievous  agitation  of  this  appealing  but 
impractical  theory.  Every  decent  American  will  sym- 
pathize with  every  effort  to  raise  the  standard  of  living 
for  common  labor,  but  nothing  of  the  sort  ever  can 
be  accomplished  through  a  disregard  of  industrial  stabil- 
ity, upon  which  depends  the  prosperity  of  all — including 
common  labor.  Arbitrarily  to  fix  wages  on  the  basis  of 
estimated  needs  without  regard  to  available  earnings 
and  competitive  conditions  would  simply  invite  indus- 
trial chaos  with  consequent  disaster  to  us  all.  However 
worthy  our  aspirations  may  be,  no  social  good  ever  can 
result  from  our  running  amuck  in  the  economic 
community. 

William  D.  Uliler — Organizer 

IN  CREATING  an  organization  excelled  nowhere  in 
America  for  state  highway  construction  and  main- 
tenance, Col.  William  D.  Uhler,  whose  death  is  an- 
nounced in  this  issue,  performed  a  task  which  ranks 
above  his  accomplishments  in  building  great  mileages 
of  road — and  he  was  equalled  by  few  as  a  roadbuilder. 
Colonel  Uhler  conceived  state  road  building  and  main- 
tenance to  be  a  great  business  continuing  from  year  to 
year  and  requiring  an  organization  for  its  direction 
comparable  in  ability  and  permanence  with  the  organi- 
zations directing  a  great  railway  system  or  a  great 
business  corporation.  In  building  up  such  an  organiza- 
tion for  Pennsylvania  he  went  further,  perhaps,  than 
any  other  state  highway  engineer.  To  it  as  a  model 
came  highway  officials  from  all  the  nations  and  none 
went  away  without  example  and  inspiration  which  he 
could  in  some  respect  put  to  work  in  bettering  his  own 
organization  practice. 

Highway  Contract  Practices 

HIGHWAY  officials  and  contractors  for  road  con- 
struction acting  through  their  national  associations 
have  exhibited  a  disappointing  inability  to  co-operate. 
Late  in  1919  when  the  joint  committee  to  consider 
contract  practices  was  created  by  the  Associated  Gen- 
eral Contractors  and  the  American  Association  of  State 
Highway  Officials  every  indication  was  had  that  the 
action  had  the  warm  approval  of  the  member.ship  bodies 
of  both  associations.  There  is  no  reason  to  believe  that 
this  sentiment  has  altered,  yet  for  almost  three  years 
the  committee  has  failed  to  function  in  any  constructive 
manner.  No  reports,  beyond  a  perfunctory  statement 
once  a  year  of  "progress,"  have  been  made.  It  seems 
high  time  to  ask  the  reason  for  this  failure.  An  answer 
is  needed,  particularly  because  rumors  persist  that  in- 
tolerance within  the  committee  is  chiefly  responsible. 
As  the  subjects  for  consideration  have  been  formulated 


by  contractors,  as  outlined  in  this  issue,  they  are  cer- 
tainly not  impossible  of  discussion  in  good  temper.  The 
committee  will  have  another  opportunity  previous  to  the 
convention  of  the  American  Association  of  State  High- 
way Officials  in  December  to  arrive  at  conclusions  which 
will  serve  at  least  as  a  basis  for  di.scussion.  It  will,  in 
fact,  be  disappointing  if  there  is  not  a  much  more 
definite  accomplishment  to  be  reported. 

Original  Bridge  Thought 

THAT  new  things  can  be  found  even  in  so  settled  a 
practice  as  bridge  engineering  is  demonstrated  by 
the  Oregon  City  arch  across  the  Willamette  River.  As 
an  article  in  this  journal  some  months  ago  showed,  the 
main  span  of  this  bridge  is  unique — a  half-through  arch 
of  box  girder  section  heavily  coated  with  gunite.  In 
this  issue  Mr.  McCullough,  the  engineer  in  charge  of 
the  bridge,  describes  the  novel  scheme  of  erection 
wherein  the  old  towers  of  suspension  bridge  to  be  re- 
placed were  used  to  carry  the  backstays  for  the  canti- 
levered  ribs  of  the  arch  and  the  old  midspan  roadway 
to  support  the  crown  sections  of  the  new  arch  rib.  It 
is  not  necessary  to  claim  in  either  design  or  erection 
any  epoch  making  advances  to  note  that  the  care  and 
study  devoted  both  to  the  selection  of  type  and  the 
method  of  erection,  with  the  novelty  and  utility  of  the 
final  results,  are  testimony  that  bridge  engineering  need 
not  be  the  cut  and  dried  thing  some  of  our  British 
contemporaries  fear  it  is  becoming  across  the  ocean. 

A  Doubtful  Experiment 

BEFORE  this  reaches  most  of  our  readers  the  voters 
of  the  state  of  California  will  have  decided  whether 
they  are  to  enter  into  the  most  stupendous  adventure 
in  state  ownership  ever  attempted  in  this  country.  Of 
late  the  proposition  that  the  state  control  the  water 
power  within  its  boundaries  has  been  advanced  in  a 
number  of  different  ways  and  in  many  parts  of  the 
country  but  beyond  a  supervision  of  franchises  and 
rates  the  idea  has  never  been  legalized.  The  constitu- 
tional amendment  now  before  the  California  voters, 
however,  goes  further  than  any  proposal  heretofore 
made;  it  is  in  effect  the  complete  ownership  by  the 
state  of  all  water  rights  and  power  and,  by  extension 
at  least,  the  entering  of  the  state  into  many  cognate 
businesses,  such  as  the  designing  and  building  of  all 
sorts  of  power  plants,  the  sale  of  light  and  power  and 
even  the  production  of  the  machinery  and  material 
necessary  to  all  of  this.  Economic  and  political  history 
is  against  the  desirability  of  such  a  move.  In  our 
early  days  of  railroading  it  was  attempted  in  many  of 
the  states,  with  such  conspicuous  lack  of  success  that 
in  most  of  the  stales  where  it  was  tried  constitutional 
provisions  were  made  against  the  state  using  its  credit 
for  anything  but  strictly  governmental  purposes.  The 
advocates  of  the  amendment  would  probably  admit  that 
California  cannot  nrofitably  go  into  the  railroad  busi 
ness  but  they  would  claim  that  the  time  and  conditions 
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make  water  power  a  different  kind  of  business  for 
which  the  state  is  eminently  suited.  The  facts  and  the 
prospects  seem  against  such  a  view  but  in  California 
it  may  prevail.  If  it  does  the  citizens  there  will  have 
the  rather  doubtful  pleasure  of  serving  as  the  testing 
ground  of  the  most  advanced  experiment  in  state  so- 
cialism these  states  have  yet  tried. 

What  of  the  New  York  Terminal  Report? 

IN  JUNE,  1921,  the  National  Association  of  Owners  of 
Railroad  Securities  organized  a  Board  of  Economics 
and  Engineering  to  investigate  certain  phases  of  the 
railroad  situation.  One  of  these  had  to  do  with  the 
subject  of  joint  terminals,  and  for  immediate  study 
the  board  selected  New  York  and  Chicago.  In  March 
of  this  year  the  association  published  the  board's  report 
on  the  Chicago  problem  together  with  its  plan  for  unified 
control  and  operation  of  the  terminals  in  that  city. 
This  report  and  plan  were  absti'acted  in  Enr/ineering 
News-Record  of  July  13.  The  board  completed  its  work 
several  months  ago,  but  the  association  has  not  yet 
made  public  its  findings  with  respect  to  the  New  York 
terminals.  Although  this  investigation  has  been  the 
enterprise  of  a  private  association,  its  subject  is  of 
great  public  interest,  and  we  hope  that  the  association 
will  follow  the  same  course  with  the  New  York  report 
that  it  did  with  the  one  having  to  do  with  Chicago. 
The  five  engineers  of  whom  the  board  was  composed  are 
eminently  qualified  to  shed  light  on  this  complex  sub- 
ject, which  means  so  much  to  the  population  and  the 
industries,  not  only  of  New  York,  but  also  of  those 
communities  which  depend  upon  it  as  their  port  of 
entiy.  The  controversy  that  has  raged  concerning  it 
has  been  materially  complicated  by  local  political  con- 
siderations and  it  would  be  \ve\l  worth  while  to  have 
before  us  a  technical  and  economic  study  conducted  by 
competent  engineers  under  the  auspices  of  an  organiza- 
tion with  no  political  axes  to  grind. 


How  High  Is  a  Dam? 

VAINGLORIOUSNESS  should  not  be  charged 
against  engineers,  contractors,  or  owners  who  claim 
to  have  built  or  to  own  the  highest  dam,  the  tallest 
building,  the  largest  elevated  water  tank  or  the  biggest 
hydro-electric  plant  ever  erected.  The  most  that  can  be 
asked  of  such  persons  is  that  they  make  reasonably  sure 
of  their  superlatives  by  a  survey  of  possible  rivals,  with 
particular  regard  to  exact  basis  of  comparison.  Con- 
fining the  further  discussion  to  dams,  in  view  of  Ed- 
ward Wegmann's  letter  on  another  page  on  the  highest 
dam  in  the  world,  it  is  pertinent  to  ask,  "how  high  is 
a  dam?" 

Dimensions,  capacities,  weights,  and  the  like  may  be 
compared  in  a  variety  of  ways,  depending  upon  the 
nature  and  object  of  the  comparisons — whether  a  mere 
matter  of  bigness;  or  of  difficulty  in  construction;  or 
of  the  fundamental  basis  of  structural  design;  or  of 
function — to  name  only  four  bases  of  comparison. 

Bionesfs  has  the  broadest  popular  appeal  and  is  per- 
haps oftenest  used  by  engineers  and  cei'tainly  by  con- 
tractors. Dam  heights  may  very  properly  be  compared 
from  the  lowest  depths  to  which  any  part  of  the  exca- 
vation and  subsequent  structure  penetrates  to  the  great- 
est height  to  which  any  part  of  the  dam  extends, 
provided  the  limitations  are  made  clear.  If  one  wishes 
to  restrict  at  all,  parapets  may,  as  such  more  clearly 
extraneous  objects  as  flagpoles  must,  be  excluded;  but 


why  should  not  the  3-ft.  parapet  of  the  Arrowrock  dam 
with  its  length  of  1,100  ft.,  be  included  in  the  overall 
height  of  that  towering  structure,  thus  making  it  351.5 
ft.  from  the  lowest  point  in  the  foundation  to  its  highest 
masonry  work? 

DifficnUy  of  Construction  legitimately  calls  for  over- 
all heights,  both  for  the  reason  just  indicated  and  be- 
cause the  deeper  and  the  higher  a  dam  goes  the  greater 
the  difficulty  and  the  unit  cost.  This  is  true  even  though 
in  each  mere  volumes  may  be  rapidly  diminished.  If  it 
be  argued  that  a  mere  pocket,  perhaps  only  a  few  square 
yards  or  feet  in  area,  may  add  materially  to  the  height 
of  dam  but  be  of  little  real  consequence  in  material, 
labor,  difficulty  or  cost,  it  may  be  answered  that  in  some 
cases  the  contrary  is  true,  but  that  no  limiting  line  can 
be  drawn  and  that  all  true  comparison  is  lost  if  deep 
penetration  is  added  to  the  total  height  in  some  cases 
and  omitted  in  others. 

Fundamental  Basis  of  Design  is  vitally  affected  by 
not  only  the  overall  heights  of  dams,  but  also  by  other 
factors  well  known  to  the  dam  engineer.  These  call  for 
several  different  standards  of  height  comparison,  some 
of  which  involve  the  height  of  the  dam  in  its  relation 
to  elements  of  possible  destruction,  as  crushing  weights 
on  the  one  hand  and  on  the  other  weight  as  a  resistance 
to  overturning  or  sliding,  and  depth  of  the  water  behind 
the  dam  in  terms  of  pressure  tending  to  cause  sliding, 
overturning,  vertical  rupture  or  lifting.  Although  water 
depths  and  pressures  are  not  strictly  different  ways  of 
expressing  dam  heights  yet  some  of  these  possible  bases 
of  comparing  heights  of  the  dam  structure  follow  the 
need  for  considering  water  depths  in  dam  design.  The 
extent  to  which  the  various  governing  elements  in  de- 
sign vary  with  different  materials  of  construction 
(masonry  alone  having  been  in  mind  thus  far)  and 
types  of  sections  need  only  be  mentioned  here,  except 
to  note  such  special  factors  in  the  design  of  earth  dams 
as  the  vertical  distance  between  water  surface  and  the 
intersection  of  the  lower  slope  with  the  lowest  point  of 
the  natural  bed  of  the  stream  in  relation  to  saturation 
effects. 

FunctionaUy,  dam  heights  are  mainly  concerned  with 
the  head  the.v  afford  for  water  power  since  the  volume 
of  water  stored  depends  also  upon  average  depths  and 
total  flooded  areas  of  reservoirs.  It  is  common  to  re- 
port maximum  water  depth  against  the  dam  but  as 
regards  both  power  head  and  available  storage  the  real 
factor  is  the  distance  from  water  surface  to  power  pen- 
stock or  water-supply  conduit. 

Summing  up,  there  are  numerous  perfectly  legitimate 
bases  for  comparing  heights  of  dams,  according  to  the 
main  object  of  the  comparison.  In  some  cases  it  may 
be  desirable  to  use  more  than  one  basis.  The  most 
common  and  natural  desire  is  to  compare  structural 
bigness,  or  total  height.  For  this  purpose  it  is  hard 
to  answer  the  argument  for  using  the  distance  between 
the  extreme  points  of  depth  and  of  height,  the  latter 
perhaps  more  generally,  but  not  of  necessity  always, 
stopping  at  the  crest  of  the  dam  or  at  the  crest  of  the 
wing  wall  in  the  case  of  overflow  dams.  The  point 
always  to  be  observed  is  that  in  any  given  set  of  com- 
parisons the  same  method  ^should  always  be  used  and 
that  basis  should  be  clearly  defined. 

So  much  for  "How  high  is  a  dam?"  As  to  which  is 
the  highest  dam  in  the  world,  the  question  asked  by 
Mr.  Wegmann,  if  answered  from  the  most  common 
standard  of  bigness  or  gross  height,  is  that  the  Arrow- 
rock  Dam  still  overtops  all  others. 
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Three  Score  Years  and  Ten 

SEVENTY  years  ago  the  fifth  of  November,  twelve 
men  met  in  the  office  of  the  Croton  Aqueduct  De- 
partment in  New  York  City  "for  the  purpose  of  making 
arrangements  for  the  organization,  in  the  city  of  New 
York,  of  a  society  of  civil  engineers  and  architects." 
Alfred  W.  Craven,  uncle  of  the  present  distinguished 
engineer  of  that  name,  presided.  In  that  meeting  was 
born  the  American  Society  of  Civil  Engineers,  now  the 
oldest  American  national  engineering  society  and,  except 
for  the  Boston  Society  of  Civil  Engineers,  the  oldest  of 
all  our  engineering  societies.  So,  on  this  anniversary, 
marking  the  scriptural  allotment  of  life  to  the  individual, 
it  is  appropriate  that  we  pause  long  enough  to  look  back 
over  the  road  the  society  has  traversed. 

In  1852  American  ei.gineering  was  young.  Railroad 
practice  was  in  its  infancy,  the  structural  engineer  still 
looked  to  the  forest  for  his  materials,  the  sanitary  en- 
gineer had  scarce  come  into  being,  and  the  builder  of 
water-works  never  had  heard  of  principles  and  processes 
that  today  are  commonplaces  to  the  engineering  under- 
graduate. In  its  technical  aspect,  our  profession  was 
restricted  in  scope  and  of  meager  substance.  But  in 
their  conception  of  the  professional  spirit  and  in  thei)' 
understanding  as  to  the  needs  of  the  infant  profession, 
the  twelve  founders  were  splendidly  endowed.  With 
sure  discernment  of  what  is  fundamental  and  enduring, 
they  announced  the  first  purpose  of  the  new  society  to 
be  "the  professional  improvement  of  its  members." 
Then  followed  "the  encouragement  of  social  intercourse 
among  men  of  practical  science,  the  advancement  of  en- 
gineering in  its  several  branches,  and  of  architecture, 
and  the  establishment  of  a  central  point  of  reference 
and  union  for  its  members."  Today,  after  the  lapse 
of  a  lifetime,  the  constitution  of  the  society  still  sets 
forth  its  objects  in  language  almost  identical  with  that 
of  the  founders. 

In  its  pursuit  of  these  ends  the  American  Society  of 
Civil  Engineers  became  the  major  influence  making  for 
the  unity  and  the  advancement  of  American  civil  en- 
gineering and  for  the  development  of  a  professional 
consciousness  in  its  practitioners. 

It  has  contributed  to  the  advancement  of  engineering 
science  by  providing  a  forum  in  which  have  been  dis- 
cussed the  problems  that  have  confronted  the  civil 
engineers  of  America  during  seventy  years.  Its  special 
committees  have  reported  to  the  profession  on  technical 
questions  of  far-reaching  importance.  It  has  forwarded 
engineering  research  and  has  contributed  to  the  estab- 
lishment of  engineering  standards.  It  has  stimulated 
technical  discussion  'by  providing  medals  and  prizes,  to 
encourage  participation  by  all  who  might  contribute 
helpfully,  and  it  has  honored  appropriately  those  who 
have  attained  eminence  in  the  profession.  Its  papers 
and  Transactions  comprise  a  technical  treasury  of  un- 
paralleled worth,  valued  wherever  English-speaking  en- 
gineers may  be  found.  They  are  a  veritable  chronicle 
of  the  golden  age  of  engineering. 

The  society  has  established  and  maintained  the  "cen- 
tral point  of  reference  and  union"  that  for  seventy  years 
has  been  a  professional  home  for  its  members,  however 
far  afield  they  may  have  been  scattered  by  the  exigencies 
of  their  calling.  For  thirty-six  years  it  occupied  its  own 
house,  and  since  1917  it  has  been  part  proprietor  of  the 
Engineering  Societies  Building,  the  engineering  capitol 
of  the  nation.    Of  its  library,  containing  in  1916  more 


than  89,000  documents,  67,000  were  not  duplicated  in 
the  collections  of  the  other  Founder  Societies  and  were 
incorporated  in  the  joint  library  of  the  United  Engineer- 
ing Society.  Today,  in  co-operation  with  other  national 
engineering  associations,  the  society  contributes  toward 
the  maintenance  of  a  "central  point  of  reference  and 
union,"  for  the  profession  in  all  of  its  branches. 

It  has  "encouraged  intercourse  among  men  of  pi-ac- 
tical  science,"  not  in  America  alone,  but  throughout  the 
world.  It  has  taken  an  active  pai't  in  three  international 
engineering  congresses  that  have  been  held  in  the 
United  States,  and  in  addition  to  these,  has  held  four 
of  its  conventions  outside  our  national  boundaries;  two 
in  Canada,  one  in  England,  and  one  in  Mexico. 

Of  recent  years  the  society  has  directed  increasing 
attention  to  the  encouragement  of  intercourse  between 
its  members  dispersed  throughout  the  country  and  be- 
tween those  members  and  the  society  headquarters.  It 
has  inaugurated  the  holding  of  general  technical  meet- 
ings at  various  points  and  has  encouraged  and  fostered 
the  development  of  local  sections.  While  all  that  might 
be  done  to  help  the  local  sections  has  not  yet  been 
achieved,  the  deficiencj' has  been  chargeable  to  inadequate 
resources  rather  than  to  any  lack  of  sympathy  with 
their  needs.  Even  in  the  beginning,  the  founders  un- 
derstood how  necessary  it  always  would  be  to  keep  alive 
in  each  member,  the  conviction  that  the  society  is  7(/s 
society,  and  thereby  to  avert  the  blight  of  sectionalism 
with  its  complementary  fear  (?f  over  centralization.  The 
local  sections  have  been  evolved  to  meet  this  need,  and 
until  their  success  has  been  assured  the  society  con- 
tinues to  count  their  welfare  as  among  its  chief  con- 
cerns. 

But  foremost  among  the  services  the  American  So- 
ciety of  Civil  Engineers  has  rendered  to  the  profession 
is  the  "professional  improvement  of  its  members,"  for 
therein  lies  the  distinctive  characteristic  of  a  profes- 
sion. Ambition  for  self-improvement  is  the  mark  of 
the  professional  spirit;  and  this  applies  with  equal  foi'ce 
to  the  manual  craftsman  and  to  the  intellectual  worker. 
High  or  low,  wherever  we  may  find  him,  the  man  of 
professional  instincts  is  building  something  of  himself 
into  his  work  out  of  sheer  love  for  it  and  because  of  an 
instinctive  urge  to  be  of  service  to  his  fellows.  In 
maintaining  high  standards  of  membership  and  in  up- 
holding faithfully  these  professional  ideals,  the  society 
has  rendered  its  greatest  service,  not  only  to  the  pro- 
fession but  also  to  the  community  of  which  it  is  a  part. 
For  the  community  has  learned  that  the  name  and  the 
influence  of  the  American  Society  of  Civil  Engineei'S 
never  is  found  in  support  of  any  project  not  in  keeping 
with  those  ends. 


Such  is  the  record  of  three  score  years  and  ten. 
And  Engineering  N ews-Record  offers  to  the  American 
Society  of  Civil  Engineers  its  warmest  congratulations 
on  the  fullness  of  its  years,  the  excellence  of  its  crafts- 
manship and  the  worth  of  its  ideals.  But  most  of  all, 
we  congratulate  it  on  the  opportunity  that  lies  before 
it  to  serve  the  profession  with  equal  fidelity  in  the 
solution  of  the  problems  that  now  beset  it.  May  those 
who  guide  its  destinies  for  the  next  seventy  years  be 
endowed  with  a  measure  of  the  same  vision  and  the 
same  wisdom,  and  above  all  be  governed  by  the  same 
high  purposes  as  were  those  responsible  for  its  present 
estate. 
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Old  Suspension  Bridge  Used  in  Erecting  New  Arch 

Main  350-ft.  Ribs  of  New  Highway  Bridge  at  Oregon  City,  Ore..  Swung  Into  Place  by  Means  of  Cables 
of  Bridge  Being  Replaced — Other  Erection  Methods  Studied 


By   C.   it.   McCULLOUGH 
Bridge  Engineer.  Oregon  State  Highway  Depi.,  Salera.  Ore. 


IN  THE  erection  of  the  350-ft.  steel  arch  bridge  across 
the  Willamette  River  at  Oregon  City,  Ore.,  several 
fiifferent  schemes  for  placing  the  large  arch  ribs  were 
studied  and  the  one  selected  seems  to  be  unique  in 
bridge  erection,  namely  utilizing  the  old  suspension 
bridge  at  the  site  to  carry  the  sections  of  the  ribs  until 
the  arch  was  closed.  The  adopted  method  and  the  alter- 
nate schemes  ai'e  the  subject  of  this  article,  together 
with  some  notes  on  the  foundations. 

The  Oregon  City  bridge,  as  described  in  Engineering 
News-Record,  June  8,  1922,  p.  942,  has  as  a  main  span  a 


adjustment.  Since  a  program  of  this  kind  could  only  be 
employed  during  the  summer  season  (owing  to  tho 
severity  of  fall  flood  water  conditions),  this  .scheme 
could  not  fit  in  with  the  program  of  opei-ations  demanded 
by  the  time  limit  on  the  job.  This  scheme  was  never 
seriously  considered  by  any  of  the  contractors  bidding 
upon  the  work. 

Scheme  B — This  schedule  contemplated  the  erection 
of  section  1  of  the  rib,  the  construction  of  the  abutments 
or  piers  and  the  subsequent  erection  of  sections  2.  .3,  4 
and  5  from  a  derrick  placed  on  top  of  the  piers.     The 


GEXER.\L  VIEW  OP  OREGON   CITY  ARCH   UNDER    KRECTION 


Rib  sections  are  lield  In  place  by  stays  from  towers  of  old 
suspension    bridge   being-   replaced.      Old    footwiiv    \iseil    for 


temporary  construction  crossing.     The  main  channel  of  the 
Willamette  River  at  the  .site  of  this  crossing  is  TOO  ft.' deep. 


steel  arch  360  ft.  between  pier  centers  and  350  ft.  be- 
tween skewbacks,  with  a  5  per  cent  grade  roadway  half- 
way up  the  arch  so  that  it  is  suspended  at  the  center  and 
supported  by  posts  at  the  ends  of  the  arch.  The  ribs  are 
22  ft.  center  to  center  and  are  each  of  box-girder  sec- 
tion, which  at  the  springing  line  is  filled  with  concrete 
and  which  is  covered  with  concrete  applied  by  cement 
gun.  Erected  as  a  three-hinged  arch,  the  hinges  are 
replaced  after  erection  by  through  splices. 

The  main  channel  of  the  Willamette  River  at  the  site 
of  this  crossing  is  nearly  100  ft.  deep  which  fact  pre- 
cluded the  consideration  of  false  work  in  the  channel, 
thus  rendering  it  necessary  to  adopt  some  other  method 
of  erection.  The  several  different  schemes  considered  in 
this  connection  are  shown  in  one  of  the  drawings  and 
ma.v  be  described  as  follows: 

Alternate  Mefhodf; — Scheme  A — Falsework  on  float- 
ing barges  and  a  battery  of  hydraulic  jacks  for  elevation 


floor  stringers  in  this  case  were  to  be  employed  as  a 
temporary  anchorage  and  the  balajice  of  the  work  (sec- 
tions 6,  7,  8  and  9)  placed  with  the  derrick  moved  out  to 
the  end  of  the  temporary  cantilever. 

Schemes  C  and  D — Both  of  these  schedules  contem- 
plated the  erection  of  one-half  of  the  arch  rib  in  one 
operation.  Scheme  C  contemplated  first  the  placing  of 
the  lower  section  (section  1),  next  the  erection  of  the 
piers  and  a  timber  erection  tower  surmounting  the  same. 
One-half  of  the  balance  of  each  rib  was  to  be  riveted  up 
next  and  floated  to  the  site  in  "position  No.  1,"  rai.sed 
by  jacks  to  "position  No.  2"  and  connected  at  the  lower 
erection  pins.  Each  rib  was  then  to  be  raised  to  a 
position  sufficiently  above  the  true  position  to  allow  the 
other  half  span  to  clear  when  raised ;  and  subsequently, 
the  two  sections  were  to  be  lowered  simultaneously  and 
pinned  at  the  center.  Scheme  D  was  somewhat  similar 
except  for  the  fact  that  lifting  was  to  be  done  from  a 
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vertical  tower  on  a  large  barge  at  the  center,  thus  dis- 
pensing with  a  shore  line  for  lifting.  In  this  scheme, 
the  entire  half  span  including  lateral  bi-acing  was  to  be 
lifted  at  one  operation. 

Method  Adopted — Utilizing  the  cables  of  the  old  sus- 
pension span.  The  erection  schedules  described  herein- 
above were  worked  out  in  the  office  of  the  State  High- 
wa.v  Department,  and  submitted  to  the  erectors  upon 
request  before  bids  were  taken.  The  successful  bidder, 
however,  proposed  a  fifth  scheme  which  was  finall.v 
approved  and  adopted  for  the  work.  This  erection 
schedule  was  worked  out  by  the  firm  of  Gerrick  and 
Gerrick.  of  Seattle,  Wash.,  who  were  sub-contractors 
for  the  erection  and  is  largel.v  the  work  of  A.  Munster, 
of  Seattle,  who  was  retained  b.v  the  above  firm  as  con- 
sulting engineer.  This  scheme  utilized  the  main  cables 
and  towers  of  the  old  suspension  span  (which  was  to  be 
replaced  b.v  the  present  structure)  for  the  support  of 
rib  sections. 

Rib  sections  No.  1  at  either  end  were  first  placed  on 
the  skewback  support  by  means  of  a  barge  derrick. 
These  sections  were  rested  on  a  temporary  erection 
hinge  and  held  to  position  by  means  of  a  radial  cable 
passing  upward  over  the  old  suspension  bridge  towei's 
and  back  to  an  anchorage  on  the  approach.  Sections 
2,  3,  4.  5  and  6  were  successively  placed,  each  rib  sec- 
tion being  held  by  radial  cables  passing  over  the  towers 
and  down  to  the  anchorage.  One  of  the  photographs 
shows  six  rib  sections  on  the  left  held  in  this  manner 
and  the  fifth  section  on  the  right  being  lifted  from  the 
scow  for  placement. 


OKEOOX  OTTT   ARPH   RTB   .=;WT'XG    IXTO   PI...\rE 

There  is  also  shown  herewith  a  graphic  analysis  of 
cable  sti-esses  which  is  self-explanatory.  Although  each 
radial  cable  was  amply  capable  of  sustaining  the  maxi- 
mum stress  induced  therein  by  virtue  of  the  rib  loads,  it 
was  considered  the  part  of  prudence  to  require  the  use  of 
auxiliary  stay  cables  to  insure  against  overstress  in  any 
one  of  the  radial  cables  due  to  a  breakage  or  any  undue 
deflection  in  any  of  the  others.  The  graphic  analysis 
indicates  the  scheme  first  outlined  and  contemplates  the 
use  of  two  stay  cables  for  each  cantilever;    one  at  the 


PUTTING  CROWN  SECTIONS   OF  RIB   IN  PLACE  ON  OREGON  CITY  ARCH 
Old  cables  being  used  to  carry  rib  section.';  prior  to  swing-  hr-'ii'TP    tnwor       Ti-own    sections    built    up 

ing  in   place.     Haunch    •sections   staye'l    liaok   to   suspension  cables. 
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GRAPHIC    KKPKKSKNTATIOiV   OF   THK  CAlM-K   STRESSES    IN  KKEl  "ri  NG    THE   ARCH 


extreme  end  of  section  3  and  one  at  the  extreme  end  of 
section  6.  These  stay  cables  were  designed  to  carry  the 
entire  six  rib  sections  independently  of  cables,  SI  to 
S6  inclusive.  The  two  stays  shown  were  afterwards 
discarded  in  favor  of  one  heavj'  stay  cable  at  the  end 
of  section  4. 

The  central  portions  of  the  rib  span  (sections  7.  8  and 
9)  w-ere  placed  on  timber  bents  carried  directly  on  the 
main  cables  of  the  old  suspension  span.  One  of  the 
views  shows  the  construction  of  these  bents,  the  last 


section  being  placed  at  the  time  of  the  taking  of  this 
photograph.  There  is  also  a  view  of  the  completely 
swung  rib  with  the  central  falsework  removed  from  the 
main  cable  and  a  portion  of  the  column  and  floor  steel 
in  place. 

Tests  of  material  cut  from  the  main  cable  made  in 
the  laboratory  at  the  time  of  erection  disclosed  an  ulti- 
mate strength  of  157,000  lb.  per  square  inch.  This, 
with  an  area  of  13.85  sq.in..  gave  a  breaking  load  of 
2,174,450  lb.;  while  the  maximum  erection  load  under 
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the  worst  condition  amounted  to  351,000  lb.,  thus  giving 
an  ample  factor  of  safety.  The  radial  cables  were  1-in. 
plow  steel  having  a  breaking  load  of  38  tons.  The 
stay  cables  were  of  2-in.  plow  steel  having  a  breaking 
strength  of  140  tons. 

In  order  to  eliminate  the  difficulty  of  blocking  the 
center  sections  to  correct  elevation,  which  would  be 
caused  by  the  varying  deflection  in  the  main  cable,  the 
six  center  sections  were  first  loaded  onto  a  platform 
between  the  bents  and  supported  by  the  main  cables 
causing  the  cable  to  take  its  final  (or  nearly  final)  posi- 
tion before  the  bent  blocking  was  placed. 

After  the  rib  was  swung,  a  portion  of  the  remaining 


roughen  the  surface  and  remove  any  shattered  or 
slightly  seamed  surface  material  and  concrete  placed 
thereon  in  the  dry. 

Personnel — Contract  for  this  structure  was  awarded 
in  June,  1921.  to  A.  Guthrie  &  Co.,  Inc.,  of  St.  Paul 
and  Portland,  and  construction  work  begun  during  the 
following  July.  The  schedule  of  erection  herein  out- 
lined operated  with  the  utrnost  satisfaction  to  all  par- 
ties concerned  and  from  start  to  finish  the  program  was 
carried  through  without  a  hitch.  Credit  for  the  ad- 
mirable solution  of  the  many  erection  problems  encoun- 
tered is  due  to  the  excellent  engineering  staff  maintained 
by  the  contractors'  and  sub-contractors'  organizations, 


.-#pfi^^^f^*^ 


VTEW  OF  TiRTDGE   TX  LATER  STAGES  OF  COMPLETION' 


dead-load  was  added  to  the  structure  acting  as  a  three- 
hinged  arch.  Subsequently,  the  ribs  were  fixed  at 
crown  and  at  skewback  thereafter  acting  under  live- 
load  and  the  balance  of  the  dead-load  as  fixed  arch  ribs. 
Foundation  Work — Some  of  the  details  of  the  con- 
struction of  the  main  piers  are  worth  describing.  These 
foundations  were  on  solid  basaltic  rock,  one  abutment 
being  entirely  in  the  dry  and  the  other  in  about  8  ft. 
of  comparatively  still  water.  No  problem  out  of  the 
ordinary  was  presented  by  either  foundation,  the  wet 
abutment  being  concreted  in  the  dry  through  the  un- 
watering  of  a  double  wall  puddle  cofferdam  of  ordinary 
type.  Core  drillings  were  taken  for  a  distance  of  from 
25  to  35  ft.  below  the  surface  to  disclose  the  presence 
of  any  seams  or  pockets  in  the  foundation  material. 
The  drillings,  however,  indicated  nothing  of  this  kind, 
yielding  a  veiy  uniform  and  continuous  core.  Tested 
in  the  laboratory,  these  core  specimens  gave  the  follow- 
ing results: — 


1,101.6  tons  per  sq.ft. 


Maximum  compressive  strength  — 

15,300  lb.  per  sq.in. 
Minimum  compressive  strength  — 

11.050  lb.  per  sq.in.  =  795.6  tons  per  sq.ft. 
Average  of  maximum  and  minimum  strength  — 

13,175  lb.  per  sq.in.   =   948.6  tons  per  sq.ft. 

In  view  of  the  fact  that  the  resultant  base  pressure 
on  the  abutment,  even  under  the  worst  possible  live- 
load  condition,  falls  within  the  middle  third  of  the  base 
and  that  the  maximum  extreme  toe  pressure  amounts  to 
but  4.9  tons  per  square  foot,  this  type  of  foundation 
leaves  little  to  be  desired.  The  base  rock  was  lightly 
shot  and  about  2  ft.  of  material  removed  in  order  to 


to  A.  Miinster,  their  consulting  engineer,  and  to  R.  A. 
Furrow  and  C.  P.  Richards,  who  were  in  charge  of  the 
construction  work  for  the  Oregon  State  Highway  De- 
partment, by  whom  the  bridge  is  being  built. 


Canadian  Canal  Traffic  Shows  Increasing  Tonnage 

The  July  summary  of  Canadian  canal  statistics  issued 
by  the  Dominion  Bureau  of  Statistics,  shows  increased 
traffic  in  nearly  every  case.  Total  traffic  through  the 
Canadian  and  American  locks  at  Sault  Ste.  Marie  in- 
creased more  than  26  per  cent,  over  July,  1921,  and  also 
over  June,  1922.  The  large  increases  were  in  wheat 
and  iron  ore;  the  latter  totalling  8,942,659  tons,  com- 
pared with  4,356.760  tons  in  July,  1921 ;  9,235.086  tons 
in  July,  1920,  and  8,912,609  tons  in  July.  1919.  Wheat 
shipments  for  the  month  were  17,777.377  bushels  as 
against  7,838,878  in  July,  1921 ;  7,8.38.470  in  July,  1920. 
and  7.100,008  in  July,  1919.  Coal  shipments  continued 
light. 

Welland  canal  traffic  showed  a  slight  decrease  from 
July,  1921,  mainly  in  soft  coal  shipments  and  in  Amer- 
ican corn.  Wheat  shipments  increased  191,291  tons 
or  6,376,000  bushels,  while  barley,  iron  and  steel  and 
pulpwood  also  showed  increases. 

On  the  St.  Lawrence  canal  passenger  traffic  increased 
more  than  44  per  cent  over  that  of  July,  1921.  Freight 
traffic  also  increase  23,256  tons  or  4  per  cent  despite 
large  decreases  in  coal  and  in  corn  and  oats.  Wheat, 
iron  and  steel,  pulpwood,  lumber  and  timber  all  showed 
substantial  increases. 
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The  Arg^onaut  Mine  Disaster 

A  Ueview  of  the  Conditions  and  Event.^  that  TA'd  to 

the  Death  of  Forty-seven  Men.  Trapped 

by  Fire  in  Main  Shaft 

SO  WIDESPREAD  an  interest  was  aroused  by  the 
three  weeks'  struggle  to  reach  the  forty-seven  miners 
imprisoned  in  the  Argonaut  mine  in  California  and  so 
fragmentary  have  been  the  accounts  available  in  the  lay 
press  that  Engineering  News-Record  has  prepared  the 
following  brief  story  of  the  accident,  drawing  freely 
upon  the  more  detailed  accounts  published  in  Engineer- 
ing &  Mining  Jom-nal-Press  of  Sept.  23,  Sept.  30,  Oct.  7, 
and  Oct.  14. 

The  Argonaut  mine  is  situated  a  mile  north  of  Jack- 
son in  Amador  County,  Calif.,  about  ninety  miles  north- 
oast  of  San  Francisco,  and  taps  the  Mother  Lode,  a 
gold-bearing  formation  that  runs  along  the  western  slope 


--7?7, 


SECTIO.N  OF  .\KGO.\AUT  .\ND  KENNEDY  MINES 
Tliese  art'  lln-  i>rinripal  workings  only,  projected  on  a  ver- 
tical plane.  The  fire  .started  at  point  1''.  Tlie  arrows  indi- 
cate the  ventilation  and  the  small  circles  at  the  intersec- 
tions of  main  shaft  and  l».-vels  indicate  doors  to  stop  draft. 
A-A  and  B-B  indicate  the  lines  of  approach  for  the  rescue 
parties  from  the  Kennedy  mine. 


of  the  foothills  of  the  Sierra  Nevada.  Its  workings  extend 
to  a  depth  of  4,275  ft.,  while  those  of  the  Kennedy  mine, 
which  adjoin.s  it,  are  carried  to  a  depth  of  4,150  ft., 
part  of  this  difference  being  due  to  the  fact  that  the  rim 
of  the  Argonaut  shaft  is  112  ft.  higher  than  that  of 
the  Kennedy  owing  to  the  contour  of  the  ground.  The 
main  shafts  of  the  two  mines  are  1,100  ft.  apart. 

The  accompanying  diagram,  which  shows  the  work- 
ings of  the  two  mines  projected  on  a  vertical  plane,  will 
make  clear  the  lay  of  the  land.  The  main  .shaft  of  the 
Argonaut  mine  is  sunk  on  an  angle,  which  makes  it 
about  4,885  ft.  long.  The  Kennedy  shaft  is  vertical. 
Each  mine  has  a  secondary  shaft,  that  of  the  Argonauf 
being  designated  the  Muldoon  shaft.  This  is  450  ft. 
south  of  the  main  shaft  and  has  a  hoist  that  can  be 
operated  to  a  depth  of  800  ft.  only.  Below  that,  the 
shaft  as  far  as  the  3,900  ft.  level  is  but  a  system  of 


linked  raises  etiuioped  with  ladder.--.  The  bottom  level, 
000  ft.  deeper,  is  similarly  reached  by  means  of  the  raises 
that  conneit  the  successive  levels  on  the  south  side  of 
the  main  shaft.  The  main  shaft  is  used  for  hoisting  and 
pumping  and  by  means  of  it  the  miners  go  to  and 
return  from  their  work. 

Ventilation  of  the  mine  is  effected  by  a  fan  at  the 
Muldoon  shaft,  which  draws  the  air  down  through  the 
main  shaft,  through  the  workings  and  out  through  the 
Muldoon  shaft.  This  matter  of  ventilation  .should  be 
noted  carefully  as  it  had  a  consideral)le  bearing  on  the 
accident  and  has  given  rise  to  controversy  over  the 
responsibility  for  the  fatalities. 

In  order  further  to  direct  the  fresh  air  into  the 
bottom  workings,  the  upper  levels,  where  they  connect 
with  the  shaft,  ^re  closed  by  doors.  The  location  of 
these  doors  is  shown  by  the  small  open  circles  at  the 
junctions  of  shaft  and  levels.  The  ventilating  system 
of  the  Kennedy  mine  forms  a  separate  unit,  as  the 
workings  of  the  two  mines  do  not  connect,  although 
some  leakage  of  air  from  the  Kennedy  is  said  to  exi.st 
at  the  4,200-ft.  level  of  the  Argonaut. 

To  understand  more  fully  the  conditions  surrounding 
the  accident,  it  is  necessary  to  know  that  the  manage- 
ments of  the  Argonaut  and  Kennedy  properties  have 
not  been  good  neighbors.  If  they  had  been  on  friendly 
terms  it  is  probable  that  communication  between  the 
workings  of  the  two  mines  would  have  been  maintained 
with  a  joint  system  of  ventilation  that  might  have  gone 
far  toward  averting  the  serious  consequences  of  the 
disaster.  The  latest  controversy  between  them  grew 
out  of  a  fire  in  the  Argonaut  workings  in  March,  1919. 
which  spread  into  the  Kennedy  mine  through  ventilation 
connections  existing  at  that  time.  After  it  had  made 
considerable  headway  northward  into  the  Kennedy 
workings  it  was  decided  to  stop  pumping  and  to  aIIo\'f 
both  mines  to  drown.  That  was  in  March.  1920,  since 
which  time  they  remained  under  water  until  April,  1921, 
when  they  were  unwatered  and  reopened.  Some  of  the 
upper  workings  of  the  two  mines  connect  or  used  to  do 
so,  but  the  deep  levels  do  not. 

So  much  for  the  setting.  Shortly  before  midnight 
of  Sunday,  Aug.  27,  the  timbering  of  the  main  shaft  of 
the  Argonaut  was  found  to  be  afire  near  the  point 
marked  F  on  the  diagram.  Communication  with  those 
below  by  means  of  telephone  and  electric-bell  line  is  sup- 
posed to  have  been  broken  by  the  tire  soon  after  it 
started,  so  no  signal  was  given  to  the  miners  working  at 
the  bottom,  chiefly  between  the  4,800-ft.  and  the  4.650- 
ft.  level.  At  first  it  was  thought  that  the  fire  could  be 
extinguished  before  the  men  would  be  in  serious  peril, 
and  by  the  time  their  plight  was  appreciated  it  was  too 
late.    But  this  was  not  known  until  the  end. 

On  Monday  and  Tuesday  efforts  were  made  to  ex- 
tinguish the  fire  by  the  use  of  water  from  above,  but 
this  proved  futile.  On  Thursday  it  was  decided  to  pre- 
vent it  from  spreading  upward  by  building  a  bulkhead 
across  the  shaft  at  the  2,400-ft.  level,  for  by  that  time 
it  had  reached  nearly  to  the  2,500-ft.  level.  Owing  to 
the  fact  that  the  Muldoon  shaft  was  charged  with  smoke 
and  fumes  carried  from  the  fire  down  the  main  shaft 
and  thence  through  the  mine,  none  of  the  imprisoned 
men  w-ere  able  to  escape  by  that  route,  and  nothing  was 
known  concerning  their  fate. 

Controversy  has  arisen  as  to  whether  the  ventilating 
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fan  should  not  have  been  stopped  at  once,  thereby  per- 
niittinfj  the  heated  air  risinjr  in  the  main  shaft  to 
reverse  the  direction  of  the  ventilalion.  This  would 
have  drawn  fresh  air  through  the  Muldoon  shaft  which 
would  have  remained  fresh  while  it  circulated  through 
the  workings  and  up  to  the  level  of  the  fire  in  the  main 
shaft.  It  is  contended  that  any  opposing  momentum 
left  from  the  artificial  ventilation  after  the  fan  had  been 
stopped  could  have  been  checked  promptly  by  closing 
temporarily  the  top  of  the  Muldoon  shaft.  It  would  not 
have  been  necessary  to  reverse  the  fan.  It  is  said  that 
if  this  had  been  done  the  men  might  have  climbed  out 
of  the  mine  through  the  raises  and  the  Muldoon  shaft, 
even  though  this  involved  a  climb  from  the  4,800-ft. 
level  and  could  probably  have  been  acomplished  by  an 
athletic  man  in  not  less  than  five  hours.  At  least,  it  is 
said,  they  could  have  reached  the  bottom  of  the  Muldoon 
at  the  3.900-ft.  level  and  there  awaited  help. 

As  against  this,  however,  some  experts  contend  that 
it  was  right  not  to  stop  the  fan.  They  insist  that  it  is  a 
first  principle  at  the  time  of  such  a  disaster  not  to 
reverse  the  ventilation,  because  any  such  change  is  con- 
fusing to  the  imprisoned  men,  who  plan  for  safety  on 
the  assurance  that  the  ventilation  will  remain  as  they 
know  it.  Others  argue  that  the  ventilating  doors  on 
the  upper  levels  were  not  entirely  effective,  that  some 
leaked  or  were  open,  and  that  therefore  there  was  a 
short-circuiting  of  the  air  current  so  that  the  smoke  and 
gas  were  not  led  immediately  to  the  bottom  workings, 
even  with  the  fan  in  opei-ation.  This,  however,  is 
denied;  and  the  argument  is  offered  that  even  if  it 
were  true,  the  effect  would  be  simply  to  deaden  the  air 
of  the  lower  workings  and  to  send  the  smoke  from  the 
■  main  shaft  into  the  Muldoon  connections  above  the 
3,900-ft.  level,  thereby  again  preventing  escape  through 
the  Muldoon  shaft. 

On  the  night  of  Monday,  Aug.  28,  it  was  decided  to 
attempt  a  rescue  by  establishing  communication  through 
the  Kennedy  mine.  Early  Tuesday  morning  the  work 
was  started.  The  fire  of  1919  had  burned  the  timbers  in 
those  workings  nearest  to  the  Argonaut  and  the  admis- 
sion of  water  in  1920  caused  the  ground  to  cave,  filling 
the  levels  with  mud  and  broken  rock.  An  effort  was 
made  to  reach  the  imprisoned  men  along  two  lines  of 
approach;  one  on  the  3,600-ft.  level  and  the  other  on 
the  3,900-ft.  level  of  the  Kennedy.  The  lower  of  these 
was  clear  for  the  greater  distance,  but  to  connect  it  with 
the  Argonaut  workings  required  its  being  advanced  140 
ft.  through  virgin  rock.  Altogether  475  ft.  of  rock  and 
waste  would  have  to  be  penetrated.  By  the  3,600-ft. 
level  the  total  distance  would  be  530  ft.  but  the  condi- 
tions appeared  to  be  more  favorable  than  on  the  3,900. 
The  3,600-ft.  drift  v/ould  have  to  be  extended  in  two 
places  through  virgin  ground  for  a  total  distance  of  130 
ft.  and  would  enter  the  Argonaut  at  a  point  60  ft.  below 
the  4,200-ft.  level  of  that  mine.  Thus  the  task  consisted 
partly  of  digging  new  drifts  through  debris  and  partly 
of  blasting  a  way  through  rock. 

It  was  thought  that  some  of  the  men  would  have 
taken  refuge  at  the  north  end  of  the  4,200-ft.  level, 
because  that  drift  is  behind  the  shaft  and  nearest  to 
the  Kennedy  workings,  from  which  it  was  believed  there 
was  a  leakage  of  air.  The  place  would,  therefore,  be 
outside   the   line  of  the  draft  that   was  carrying  the 


smoke  and  gases  from  the  shaft  into  the  workings  below 
and  to  the  southward.  Others  thought  that  Uno  men 
would  have  made  an  attempt  to  escape  througli  the 
Muldoon  shaft  and  that  they  would  be  at  the  south  end 
of  the  mine.  In  order  to  hasten  the  rescue  it  was 
arranged  to  work  in  6-hr.  shifts  with  gangs  of  20  men 
at  each  heading,  two  men  working  at  the  face  for  20 
min.  before  being  relieved  by  another  pair.  With  good 
luck,  an  advance  of  40  ft.  could  be  made  along  a  choked 
drift,  and  16  ft.  could  be  driven  iu  live  rock  in  24  hr. 
Despite  the  litigation  between  the  two  companies  theii- 
staffs  co-operated  loyally. 

Connection  was  eventually  made  at  4:55  a.m.,  Sept. 
18,  between  the  3,600-ft.  level  of  the  Kennedy  mine  and 
the  4,200-ft.  level  of  the  Argonaut,  after  slightly  more 
than  21  days  of  work.  On  the  3,900-ft.  level,  86  ft.  of 
rock  remained  to  be  penetrated.  When  the  men  were 
reached  it  v/as  found  that  they  had  taken  refuge  in  a 
drift  on  the  4,350-ft.  level,  where  they  had  made  a  vain 
stand  against  the  fumes.  A  note,  burned  by  acetylene 
flame  on  the  mine  timbers,  indicated  that  they  had 
perished  within  four  or  five  hours  after  midnight  on 
Aug.  27,  after  having  built  two  bulkheads,  using  their 
clothes  to  make  them  tight.  They  had  started  a  third 
when  the  gas  evidently  overcame  them. 

The  coroner's  jury  has  advised  that  "more  precautions 
be  taken  to  prevent  fires"  and  that  the  two  mines  "be 
compelled  to  keep  and  maintain  an  opening  with  proper 
doors  at  one  of  the  lower  levels."  The  governor  of 
California  has  appointed  an  investigating  committee 
consisting  of  A.  B.  C.  Dohrmann,  president  of  the  State 
Industrial  Welfare  Commission,  William  J.  Loring. 
mining  engineer  and  president  of  the  American  Mining 
Congress,  and  John  C.  Williams,  miner  and  vice- 
president  of  the  Grass  Valley  Miners  Union. 


To  Eliminate  Grade  Crossings  Under 
Federal- Aid  Road  Act 

Wash  ington  Correspondence 

As  a  result  of  the  grade-crossing  provision  of  the 
Federal  Highway  Act  a  great  inci-ease;  in  the  number 
of  grade-crossing  eliminations  will  take  place  "from  this 
time  forward.  In  considering  which  crossings  are  to 
be  improved,  Thomas  H.  MacDonald,  chief,  U,  S.  Bureau 
of  Roads,  points  out  that  consideration  must  be  given 
to  the  following  points: 

Character  of  railroad  (main  line  or  branch) ;  number 
of  tracks ;  number  of  trains  per  day ;  approximate  speed 
of  trains  at  crossing;  sight  distance  from  each  direction 
of  approach;  angle  of  crossing;  method  of  financing 
us  railroad  compelled  by  law  to  pay  a  part  of  the  cost 
of  elimination?);  physical  conditions  as  they  favor 
elimination  of  crossing  by  under-pass,  over-pass  or 
relocation. 

Intersections  have  been  classified  as  follows:  Class  1, 
grade  crossings  possible  to  eliminate  by  relocation: 
Class  2,  crossing  of  a  primary  highway  and  a  trunk-line 
railroad  having  two  or  more  main  tracks;  Class  3, 
grade  crossings  of  a  single  track  trunk-line  railroad 
and  a  primary  road,  or  of  any  trunk-line  and  a  sec- 
ondary highway  of  the  7-per  cent  federal  and  road 
system;  Class  4,  grade  crossing  of  spur  and  iwitch- 
lines,  logging  roads  or  branch  lines  on  which  train 
service  is  limited. 
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Original  Investment  as  a  Basis  of  Value  in  Rate  Making 

Effect  of  Changing  Price  I^evel  on  "Present  Fair  Value"  —  Regulation  that  Will  Keep 
Investors  Interested  and  Insure  Supply  of  Required  Capital 


By  Edward  Flad 

Formerh    .UinibKi    Public    .^iiivice    rommission    of    Missouri, 
St.    I-oui.".   llo. 


THE  Missouri  Public  Service  Commission,  ever  since 
it  was  established  by  statute  in  1913,  has  been  com- 
posed of  four  lawyers  and  one  engineer.  From  April, 
1917,  to  October,  1921,  I  was  a  member  of  the  com- 
mission. Being  an  engineer  by  education  and  experi- 
ence, with  only  a  layman's  knowledge  of  the  law,  I 
approached  the  problems  that  came  before  the  com- 
mission from  a  viewpoint  somewhat  diflFerent  from 
that  of  the  lawyer  members.  In  reaching  a  decision 
upon  any  question  at  issue,  a  lawyer,  when  acting  in  a 
judicial  position  and  unhampered  by  the  interests  of  a 
client,  by  force  of  training,  will  be  guided  by  precedent. 
He  holds  that  when  the  court  shall  have  spoken,  the  law 
must  be  considered  enrolled.  His  fir.st  quest  is  to 
determine  what  the  courts  have  held  in  other  similar 
ca.ses,  and  having  interpreted  the  previous  decisions 
of  the  courts,  he  follows  his  interpretation  ruthlessly 
and  decides  the  question  at  issue  with  but  little  regard 
to  what  might  appear  to  him  to  be  fair  and  reasonable 
or  for  the  general  public  good,  were  he  not  bound  by 
his  interpretation  of  court  decisions.  On  the  other 
hand,  not  being  versed  in  the  law  and  being  untram- 
meled  by  knowledge  of  court  decisions,  my  first  endeavor 
was  to  determine  what  appeared  to  be  fair  under  all 
the  evidence  and  circumstances  in  each  case,  with  due 
regard  for  the  golden  rule  and  the  general  welfare  of 
the  community;  and  having  reached  a  conclusion,  my 
next  problem  was  to  find  competent  authority  for  an 
interpretation  of  court  decisions,  even  if  a  trifle 
strained,  that  would  permit  of  the  desired  solution. 
And  I  may  state  in  passing  that,  as  a  general  rule,  it 
was  possible  to  find  good  legal  support  for  the  inter- 
pi'etation  required. 

Interpretint/  Law  to  Meet  Modern  Needs — The  de- 
cisions of  our  courts  bearing  upon  the  right  of  the  state 
to  regulate  and  tax  and  even  interfere  with  what  we 
formerly  conceived  to  be  the  inalienable  rights  of  the 
individual,  fully  demonstrate  that  constitutional  re- 
quirements, statutes  and  court  decisions,  may  generally 
be  interpreted  to  meet  the  changing  and  increasingly 
complex  conditions  and  reciuirements  of  the  community. 

I  was  the  more  encouraged  in  my  plan  of  procedure 
as  above  outlined  by  the  early  discovery  that  the  four 
lawyers  of  the  commission  frequently  disagreed  among 
themselves  in  the  interpretation  of  court  decisions,  as 
applied  to  particular  cases  under  consideration.  In  at 
least  one  important  case,  two  of  the  lawyer  members 
held  that  the  commission  had  jurisdiction  and  the  other 
two  held  to  the  contrary,  each  side  ably  supporting 
its  views  by  reference  to  court  decisions.  As  it  de- 
volved upon  me  to  cast  the  deciding  vote,  I  felt  at 
liberty  to  accept  the  interpretation  that  to  me  appeared 
best  to  protect  the  general  public  interest.  The  com- 
mission assumed  jurisdiction  by  a  vote  of  three  to  two 
and  was  upheld  in  that  course  by  the  Supreme  Court 
of  the  State  of  Missouri. 

And   thus    I    find   justification    for   approaching    the 


(luestion  of  rate  base,  or  the  value  of  a  particular  utilit>' 
for  rate  making  purposes,  by  first  endeavoring  to  de- 
termine the  solution  that  will  best  serve  the  ultimate 
interest  of  the  general  public  and  then  adopting  same 
if  previous  decisions  of  the  courts  can  be  construed  to 
so  permit. 

Rate  Reffidation — The  right  to  regulate  utilities  and 
fix  the  maximum  rates  is  based  upon  the  police  power 
of  the  state,  which  may  not  be  abridged,  if  it  be  not 
exercised  in  an  arbitrary  or  oppressive  manner.  Under 
regulation,  the  state  decides  upon  the  nature  of  the  serv- 
ice to  be  rendered,  the  net  return  that  the  owTier  may 
properly  be  allowed  on  his  investment,  the  amount  of 
bonds  and  stocks  that  he  may  issue  and  the  manner  in 
which  he  shall  keep  his  accounts.  It  is  akin  to  condemn- 
ing the  owner's  property  for  public  use,  except  that 
under  regulation,  he  must  continue  to  operate,  to  furnish 
funds  for  extension  and  betterments  and  to  assume 
numerous  responsibilities  and  hazards  of  loss. 

The  fifth  and  fourteenth  amendments  to  the  Consti- 
tution of  the  United  States,  sometimes  referred  to  as 
the  "just  compensation"  and  "due  process"  amend- 
ments, will  protect  the  owner  against  confiscation;  but 
though  the  regulation  fall  short  of  confiscation,  it  mav 
still  be  drastic  enough  to  react  against  the  general 
public  good. 

In  order  to  accomplish  its  purpose,  which  is  to  secure 
continued  and  adequate  service  at  the  lowest  rate  pos- 
sible, regulation  must  be  such  as  will  satisfy  the 
average  investor  in  public  utility  securities,  for  the 
relation  between  the  investor  and  the  public  is  a  con- 
tinuing one;  extensions  and  betterments  must  be  pro- 
vided and  new  utilities  established  and  unless  the  in- 
vestor is  satisfied  with  the  regulation  provided  by  the 
state  he  will  refuse  to  invest  and  the  utilities  will  fail 
to  function  properly. 

The  Investor's  Vieicpoint- — Before  laying  down  a 
general  policy  for  determining  the  rate  base  we  may 
therefore  properly  ask,  "What  will  the  investor  in  util- 
ity securities  demand?"  He  will  demand  that  so  long 
as  the  funds  that  he  provides  are  used  in  the  service 
of  the  public,  they  shall  be  accorded  a  return  that  ap- 
pears fair  at  the  time  he  invests,  with  due  regard  to 
the  risk  involved.  If  it  is  generally  undei"stood  that 
the  regulatory  body  will  normally  protect  the  honest 
prudent  investment,  the  investoi-  will  be  satisfied.  Under 
former  competitive  conditions,  the  investor  assumed 
risks  of  loss  even  though  the  utility  displayed  all 
reasonable  care  and  prudence  in  the  management  of  its 
affairs,  and  the  assumption  of  these  risks  justified  an 
expectancy  of  abnormal  gains.  Under  proper  regula- 
tion however,  competition  is  eliminated  except  where 
gross  negligence  or  imprudent  acts  justify  its  invoca- 
tion, and  under  normal  conditions,  the  investment  is 
protected. 

Some  will  argue  that  the  courts  have  held  that  the 
"present  fair  value"  is  the  proper  value  to  assume  for 
rate-making  purposes,  that  the   reproduction  cost  new 
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as  of  the  date  of  inquiry,  should  be  the  controlling  fac- 
tor in  determining  present  fair  value  and  that  "original 
cost"  is  no  measure  of  the  "present  fair  value." 

We  may  agree  that  "present  fair  value"  must  be  the 
controlling  factor,  and  still  differ  as  to  the  definition 
of  "present  fair  value"  or  the  manner  in  which  it  shall 
be  determined.  Value  in  exchange  depends  upon  net 
earnings,  which,  in  turn,  depend  upon  the  rates  allowed: 
and  the  rates  ai-e  to  be  determined  b.\  the  value,  and  so 
we  circle  around,  lost  in  a  labyrinth  of  definitions  and 
interpretations  of  court  decisions. 

Valuation  at  Reproduction  Cost — How  would  a  valua- 
tion of  the  basis  of  reproduction  cost  as  of  the  date 
of  the  investigation  affect  the  security  holder?  Let 
us  assume  a  utility  organized  with  an  investment  of 
$100,000,  sufficient  to  provide  the  plant  and  property, 
stores  and  supplies  and  working  capital.  One  hundred 
thousand  dollars  is  placed  in  the  service  of  the  public 
and  the  individuals  furnishing  the  funds  receive  in 
lieu  theieof.  $50,000  in  bonds,  $30,000  in  preferred 
and  $20,000  in  common  stock.  The  rate  of  return  for 
each  class  of  securities  must  bear  a  proper  relation  to 
the  risk  involved.  Five  per  cent  for  the  bonds.  7  per 
cent  for  the  preferred  stock  and  10  per  cent  for  the 
common  stock  would  probably  be  considered  sufficient 
under  normal  conditions,  such  as  existed  prior  to  the 
recent  world  war.  The  total  annual  interest  and  divi- 
dend charges  for  our  $100,000  corporation,  would  there- 
fore be  $6,600  or  6.6  per  cent  on  the  investment.  Dur- 
ing the  i-ecent  period  of  inflation  many  of  the  utilities 
have  demanded  a  valuation  as  of  the  date  of  the  investi- 
gation. In  a  number  of  instances  which  came  before 
the  Missouri  commission  such  a  valuation,  if  granted, 
would  have  been  double  the  actual  investment.  With 
our  $100,000  utility  as  above  assumed,  if  constructed 
before  the  war,  the  fixing  of  a  rate  base  during  recent 
peak  prices  would  have  resulted  in  a  valution  of 
$200,000.  If  a  7  per  cent  return  were  allowed,  there 
would  have  been  $14,000  per  annum  available  for  inter- 
est and  dividend  charges.  The  holders  of  the  bonds  and 
preferred  stock  would  have  continued  to  receive  5  per 
cent  and  7  per  cent  respectively,  receiving  no  direct 
benefit  from  the  inflated  valuation,  but  the  holders  of 
the  common  stock  would  have  earned  annually  47  per 
cent  on  their  investment. 

The  application  of  the  same  formula,  during  normal 
times,  to  a  utility  whose  investment  had  been  made 
during  a  period  of  inflation,  would  reduce  the  earnings 
below  what  would  be  necessary  for  proper  functioning, 
and  inevitably  result  either  in  receivership  or  cessation 
of  service. 

Though  each  may  appear  fair  in  the  light  of  all  of 
the  facts  in  that  particular  case,  it  seems  entirely 
unnecessary  and  unreasonable  to  accept  an  interpreta- 
tion of  court  decisions  that  will  lead  to  the  adoption  of 
a  policy  for  valuation  of  our  utilities  calculated  to  give 
a  temporary  advantage  to  the  holders  of  the  equity, 
but  manifestly  unfair  and  entirely  contrary  to  the 
ultimate  interest  of  both  the  investor  in  utility  securi- 
ties and  the  consuming  public. 

Valuation  on  Investment  Basis — By  establishing  a 
rate  base  on  the  investment  theory  the  investor  is 
reasonably  sure  of  a  return  which,  at  the  time  he 
invests,  seems  fair  to  him,  considering  the  risk  involved, 
i.e.,  whether  he  purchased  bonds,  preferred  or  common 
stock.     Under   such  procedure   it  would   be   incumbent 


upon  the  commission  to  take  into  account,  in  fixing 
the  rate  of  return,  either  inci-eases  or  decreases  in 
prevailing  interest  rates  at  any  time,  in  so  far  as  they 
affected  refunding  propositions,  or  the  sale  of  additional 
securities  required  to  finance  additions  and  betterments. 

I  maintain  that  the  average  investor  in  utility  securi- 
ties will  be  satisfied  with  a  valuation  on  the  basis  of 
original  investment,  independent  of  accrued  value  due 
to  inflation  of  the  currency  or  growth  of  the  conxmunity. 
provided  he  is  insured,  as  far  as  may  be,  against  lo.'-s 
due  to  a  deflation  of  the  currency  or  ruinous  competi- 
tion and  has  reasonable  assurance  that  his  honest,  pru- 
dent investment  will  be  protected.  More  than  this  is 
not  necessary  because  it  is  not  required  by  the  pur- 
chasers of  securities  and  would,  therefore,  place  an 
unnecessary  burden  upon  the  consumer,  and  less  than 
this  will  fail  to  secure  the  funds  required  for  con- 
struction,  additions  and  betterments. 

The  majority  of  our  pi'esent  utilities  were  organized 
before  the  days  of  regulation.  Our  larger  utilities  rep- 
resent combinations  of  many  smaller  corporations  and 
in  most  cases  past  accounting  methods  will  not  furnish 
correct  information  as  to  actual  investment  in  the  plant 
used  and  useful  at  the  time  of  the  investigation.  Where 
the  actual  investment  may  not  be  ascertained,  an  esti- 
mate of  the  cost  of  construction,  as  of  the  date  of 
construction  is  more  illuminating,  can  be  made  with 
greater  accuracy,  and  properly  has  more  bearing  upon 
the  question  of  "rate  ease"  than  an  estimate  of  the  cost 
of  construction  as  of  the  date  of  the  investigation. 
It  is,  of  course,  conceded  that  all  relevant  evidence,  such 
as  the  degree  of  prudence  exercised  in  the  investment. 
the  depreciated  condition  of  the  plant,  early  losses,  ex- 
cessive past  earnings,  cost  of  consolidation,  extraor- 
dinary efficiency  in  operation  or  construction,  etc.,  must 
be  given  proper  consideration  in  a  final  determination 
of  the  rate  base. 

Supporting  Legal  Authority — Having  reached  the 
conclusion  that  the  rate  base  sHould  represent  the  hon- 
est, prudent  investment,  with  such  qualifications  as  may 
be  indicated  by  all  relevant  facts,  because  that  policy 
will  satisfy  the  average  investor,  encourage  the  invest- 
ment in  utility  securities,  allow  utilities  to  function 
properly,  secure  the  lowest  possible  rates  for  sei-vice 
and  do  justice  to  both  the  utilities  and  the  consuming 
public,  I  am  pleased  to  note  that  competent  legal  author- 
ity can  be  found  to  construe  the  decisions  of  our  courts 
so  as  to  permit  of  its  legal  adoption. 

It  would  be  pretentious  for  me,  a  layman  in  legal  mat- 
ters, to  construe  the  decisions  of  our  courts.  For  the 
benefit  of  those  who  may  desire  to  delve  into  individ- 
ual controversies,  and  generalize  from  the  decisions 
reached,  I  submit  herewith  references  to  various  cases 
which  have  been  cited,  some  for  and  othe)'s  against  the 
adoption  of  the  policy  herein  advocated.  The  oft-quoted 
case  of  Smythe  vs.  Ames  ( 169  U.  S.,  4(;()-1898)  has  been 
cited  as  justifying  a  valuation  based  upon  "investment" 
as  well  as  one  based  upon  "reproduction  cost  new." 

Other  cases  cited  are  as  follows:  For  a  value  based 
on  "Investment";  (1)  Ames  vs.  Union  Pacific  Ry.  Co., 
64  Fed.  16.5,  decided  Nov.  12,  1894,  .Tustice  Brewer; 
(2)  Brymer  vs.  Butler  Water  Co..  179  Pa.  231,  36  Atl. 
249,  decided  Jan.  4,  1897:  (3)  Coal  &  Coke  Ry.  Co.  vs. 
Conley,  67  W.  Va.  129,  67  S.E.  613,  decided  March  8, 
1910,  Supreme  Court  of  Appeals  of  West  Virginia; 
(4)  City  of  Appleton  vs.  Appleton  Water  Co.,  5  W.  R. 
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C.  R.,  215,  decided  May  14,  1910,  Wisconsin  Railroad 
Commission;  (5)  Mahew  vs.  Kings  County  Light  Co., 
2  P.  S.  C,  1st  D.  N.  Y..  decided  Oct.  20,  1911.  New 
York  Public  Service  Commission  for  First  District; 
(6)  Petition  of  Grafton  County  Electric  Light  and 
Power  Co.,  28  A.  T.  &  T.  Co.  Com.  L.  .533,  Feb.  3,  1914, 
New  Hampshire  Public  Service  Commission. 

For  a  value  based  on  "Reproduction  Cost  as  of  the 
Date  of  Investigation":  (1)  Case  of  St.  Joseph  Ry., 
Light.  Heat  &  Power  Co.,  Van  Valkenburg,  J.,  District 
Court  of  the  U.  S.  (268  Feb.  278),  decided  Nov.  10, 
1920;  (2)  P.  U.  C.  of  111.  ex  rel  City  of  Springfield  vs. 
The  Springfield  Gas  &  Electric  Co.,  (Docket  No.  13,048 
Illinois  Supreme  Court)  ;  (3)  San  Diego  Land  &  Town 
Co.  vs.  Ja.sper,  (189  U.  S.,  439-1902);  (4)  Stanislaws 
vs.  San  Joaquin  Co.,  (192  U.  S.,  201,  1904)  ;  (5)  City 
of  Knoxville  vs.  Knoxville  Water  Co.,  (219  U.  S.  1-1909)  ; 
(6)  Wilcox  vs.  Consolidated  Gas  Co.,  (212  U.  S. 
19-1909)  ;  (7)  Louisville  &  Nashville  R.R.  Co.  vs.  Rail- 
road Commissioners,  (196  Fed.  p.  800)  ;  f8)  Consoli- 
dated Gas  Co.  vs.  Newton,  U.  S.  Dist.  Court,  S.  Dist.  of 
N.  Y.,  (267  Fed.  231-1920) ;  (9)  Denver  vs.  Denver 
Union  Water  Co.,  (1918  C.  P.  U.  R.  640);  (10)  East 
Chicago  vs.  East  Chicago  and  I.  H.  W.  Co.,  Indiana 
Commission  (P.  U.  R.  1920  p.  192) ;  (11)  San  Diego 
Land  &  Town  Co.  vs.  National  City,  174  U.S.  739,  757. 


Effect  of  a  Low  Dam  at  Harrisburg 
on  Flood  Stages  and  Discharge 

By  S.  N.  Whitman 

Of  Gannett,  Seelye  &  Fleming,  Inc..  Engineers,  Harrisburg.  Pa. 

DISCHARGE  records,  before  and  after  construction, 
show  that  a  44-ft.  dam  across  the  Susquehanna 
'^iver  at  Harrisburg,  Pa.,  has  no  effect  on  the  discharge 
and  corresponding  gage  height  when  the  mean  depth  is 
300  per  cent  of  the  dam  height.  The  Harrisburg  studies 
were  made  by  the  writer  in  connection  with  a  report 
which  he  prepared  on  a  .Similar  improvement  at  Elmira. 
N.  Y.,  on  the  Chemung  River.  At  Elmira,  however,  the 
total  amount  of  slackwater  required  can  only  be  pro- 
duced with  a  movable  dam  in  order  not  to  cause  flood 
damage  greater  than  that  which  would  be  experienced 
without  the  dam. 

The  Susquehanna  River  at  Harrisburg  is  almost 
three  fourths  of  a  mile  wide  and  is  confined  between 
banks  averaging  25  ft.  in  height  above  low  water.  The 
channel  is  crossed  by  several  bridges  and  is  dotted  with 
islands  forming  an  irregular  chain  in  mid-stream.  At 
low  river  stages  large  areas  of  the  channel  were  ex- 
posed rt'hei'e  stagnant  water  was  formed  which  subse- 
quently became  very  foul  smelling  and  bred  many  mos- 
quitoes. The  currents  were  swift  and  the  channel  shal- 
low, making  it  almost  impossible  for  canoeing  or  other 
recreations. 

James  H.  Fuertes,  consulting  engineer.  New  York  City, 
designed  a  low  ty-^e  of  reinforced-concrete  dam  approxi- 
mately 0.6  mile  long  and  averaging  41  ft.  in  height.  It 
does  not  extend  quite  to  the  river  banks  at  full  height, 
small  openings  being  provided  so  that  the  minimum 
discharge  will  just  flow  over  the  entire  crest.  Con- 
struction began  in  1913  and  was  practically  completed 
in  one  year  except  that  several  small  openings  were  not 
closed  until  1916.  The  dam  provides  slackwater  which 
is  now  very  popular  for  recreation  purposes.  With  the 
additional   improvements  made  to  the  river  front  and 


sewer  system,  the  river  front  has  been  transformed 
into  one  of  the  most  beautiful  parts  of  the  city. 

The  data  here  used  for  comparative  purposes  were 
kindly  furnished  by  the  Pennsylvania  Water  Supply 
Commission  and  the  city  engineer  of  Harrisburg,  Pa. 

The  Weather  Bureau  gaging  station  records  for  the 
Susquehanna  River  discharge  at  Harrisburg  are  avail- 
able since  January,  1891.  The  construction  of  the  sani- 
tary dam  was  closely  followed  to  note  the  backwater 
effects  at  the  gage,  which  is  located  4,200  ft.  up  stream. 
These  records  are  invaluable  in  the  stud.v  of  the  ob- 
struction effects  of  the  dam.  The  rating  curve  used 
until  Dec.  31,  1913,  was  used  for  the  pre-construction 
discharges  and  the  one  effective  since  Aug.  30,  1916,  for 
the  post-construction  discharges. 

The  accompanying  diagram  shows  the  mean  deptn  at 
the  dam  expressed  in  percentage  of  the  dam  height  and 
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the  present  discharge  expressed  as  a  percentage  of  the 
pre-construction  discharge  for  the  various  Weather 
Bureau  gage  readings. 

This  curve  shows  that  for  a  gape  height  of  13  ft. 
the  obstruction  effects  are  negligible.  The  variation 
listed  is  within  3  per  cent  of  the  pre-construction  dis- 
charge and  can  therefore  be  considered  as  within  the 
normal  discharge  variation  limits  of  the  mean  rating 
curve. 

The  control  at  Harrisburg  has  not  changed  and  when 
the  flood  stage  has  reached  an  elevation  where  all  ob- 
struction effects  are  lost  it  is  pi'obably  true  that  the 
present  rating  curve  gives  more  nearly  correct  values 
for  all  the  higher  stage  records  and  that  a  comparison 
beyond  this  height  becomes  a  mere  mathematical  ex- 
pression. 

Very  little  information  has  been  collected  on  the  dis- 
charge of  submerged  weirs.  The  coefficients  obtained  to 
date  are  usually  for  discharges  under  exceedingly  low 
heads  and  the  velocities  of  approach  and  retreat  have 
not  been  given  due  consideration.  Each  installation  is 
affected  by  many  local  and  construction  conditions  and 
the  information  here  listed  is  valuable  for  comparative 
or  checking  purposes  for  improvements  of  a  similar 
nature. 
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Gunite  Applied  to  Fir  Piles 
For  Tacoma  Pier 

No  Cracks  If  Two  Applications  Used — Piles  Vertical 
When  Coated,  Delivered  by  Rjift — Coat- 
ing Costs  $1.20  Per  Foot 

N  CONSTRUCTING  a  new  pie)'  for  the  Port  of  Ta- 
coma, creosoted  wooden  piles  were  satisfactory  for 
fender  lines  and  under  the  open  portions  of  the  struc- 
ture, but  in  order  to  avoid  the  probability  of  having  to 
disturb  the  shed  and  goods  stored  therein,  it  was  decided 
to  use  under  the  superstructure  some  form  of  support 
that  would  not  require  renewal  in  a  few  years.  Accord- 
ingly decision  was  made  to  use  fir  piles  coated  with 
gunite.  Adding  the  cost  of  treatment  at  $1.20  per  linear 
foot  to  the  original  cost  of  the  piles,  the  total  cost  was 
approximately  twice  as  much  as  creosoted  piles  and  about 
half  the  estimated  cost  of  the  ordinary  reinforced- 
concrete  piling. 

Foundations  for  that  portion  of  the  pier  to  be  occu- 
pied by  the  superstructure  called  for  1,450  piles.  The 
actual  footage  of  piling  to  be  gunited  is  54,131  lin.  ft. 
About  1,400  piles  had  been  gunited  by  the  tenth  of 
September  and  about  800  had  been  jetted  down  in  place. 
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apparently  with  complete  success.  In  getting  the  piles 
down  only  the  weight  of  the  hammer  is  ordinarily  used 
and  heavy  blows  are  never  struck. 

The  piles,  stripped  of  all  bark,  arrive  at  the  site  in 
rafts  from  which  they  are  lifted  by  a  locomotive  crane 
and  delivered  to  the  yard  where  the  mesh  reinforcing 
is  attached.  From  this  point  a  locomotive  crane  conveys 
them,  one  at  a  time,  to  the  shooting  rack,  about  1,100  ft. 
long,  erected  along  the  edge  of  a  fill  near  the  new  dock. 
This  fill  is  retained  by  a  bulkhead  along  the  water's 
edge  consisting  of  two  rows  of  piles  and  planking  pro- 
jecting 10  to  12  ft.  above  low  water  level.  The  rack 
consists  chiefly  of  a  thii'd  row  of  piles,  spaced  about 
25  ft.  apart  fastened  at  the  bottom  to  the  piles  that  re- 
tain the  fill  and  extending  40  to  50  ft.  above  the  level  of 
the  fill.  Stringers  or  tie-timbers  run  along  the  tops  of 
the  piles  in  the  rack  and  serve  as  supports  for  the  upper 
end  of  the  piles  to  be  coated. 

Another  run  of  timbers  at  water  level  serves  as  a 
base  or  support  on  which  the  bottoms  of  the  piles  to  be 
coated  may  rest.  The  rack  thus  provided  will  accom- 
modate 542  piles  at  a  time  and  is  divided  into  bays, 
18  to  28  ft.  long,  according  to  the  distance  between  the 


supporting  piles.  Some  of  the  bays  have  the  stringer 
at  the  top  higher  than  others,  thus  providing  for 
various  lengths  of  piles  to  be  coated.  The  rack  is 
paralleled  for  its  full  length  by  a  track  on  which  the 
locomotive  crane  operates. 

The  reinforcing  consists  of  electrically  welded  wire 
mesh,  2  in.  square,  made  of  No.  12  galvanized  wire.  This 
comes  in  5-ft.  widths  and  for  each  pile  a  length  is  cut 

from  the  roll  equal  to  the 
length  of  that  portion  of  the 
pile  to  be  coated.  Specifica- 
tions require  the  reinforcing 
to  have  a  minimum  lap  of  4 
in.  when  fastened  to  the  pile. 
Metal  chairs,  or  spacers,  are 
used  to  hold  the  mesh  in  place 
at  the  desired  distance  of  '; 
in.  from  the  surface  of  the 
pile.  The  spacers  are  put  on 
in  rings  2  ft.  apart,  eight  In 
the  ring,  and  fastened  to  thr 
pile  with  16-penny  wire  nails. 
Before  the  mesh  is  put  on,  a  saw  cut  2  in.  deep,  is 
made  entirely  around  the  pile  at  the  point  where  the 
lower  end  of  the  gunite  is  to  terminate.  The  surface  of 
the  pile  from  a  point  2  ft.  above  this  cut  is  then  cham- 
fered off  so  as  to  taper  down  to  the  bottom  of  the  cut. 
This  avoids  a  ridge  where  the  gunite  begins  and  also 
forms  a  constricted  section  protected  by  a  shoulder  in  a 
way  calculated  to  resist  any  tendency  of  the  concrete 


PIER  ELEVATION  SHOWING  LOCATION 
OP  GUNITED  PILE.S 


I'lLES   DELIVERED  TO   PLACE   BY    LOCOMOTIVE   CR.\.\'E 
Each   pile    is  held   near   the  top   b>-   a   single  turn    of   rope. 
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shell  to  slip  up  the  pile  as  it  is  being  jetted  into  place. 
In  addition  to  the  metal  spacers,  four  to  six  wraps  of 
I -in.  wire  are  nailed  on  over  the  mesh  in  this  tapered 
section  to  aid  in  holding  it  in  place  and  making  a  firm 
bond  between  pile  and  gunite.  While  the  pile  is  laid  out 
horizontally  a  tapered  iron  tip  is  fastened  to  the  lower 
end  to  aid  in  turning  the  pile  while  it  is  being  coated  in 
the  rack. 

Instead  of  guniting  the  entire  length  of  the  piles  and 
then  driving  them  small  end  down  as  usual,  gunite  was 
omitted  on  the  butt  ends  and  the  piles  were  driven  butt 
down.  By  this  plan  the  perimeter  and  bearing  value  of 
the  portion  below  mud  line  was  equal  to  that  that  would 
have  been  obtained  with  the  gunited  smaller  ends  and  at 
the  same  time  the  cost  of  guniting  the  lower  ends  of  the 
piles  is  saved.  Because  the  lower  ends  are  buried  gunite 
there  was  unnecessary,  in  the  opinion  of  those  in  charge, 
as  a  protection  against  borers.  Thus  the  net  result  of 
driving  the  piles  butt  down  was  the  saving  of  about 
25,000  lin.  ft.  of  guniting.  Penetration  below  the  mud 
line  averages  about  25  ft.  and  hence  the  gunited  portion 
of  the  pile  extends  about  10  ft.  below  mud  line.     The 

piles  used  vary  from  46  to  68      

ft.  in  length.  They  range 
from  14  to  18  in.  in  diameter 
at  the  butt  with  a  minimum 
of  10  in.  at  the  top. 

In  order  to  allow  for  cut- 
ting off  and  fitting  the  top  of 
the  pile  under  the  cap,  gunite 
is  omitted  for  about  5  ft.  at 
the  upper  end  of  the  pile, 
although  the  me.sh  is  fastened 
in  place  here  the  same  as 
elsewhere.  When  the  piles 
are  in  place  with  the  caps 
properly  set  upon  them,  gun- 
ite is  shot  on  to  complete  the 
coating  around  the  upper  end 
of  the  pile. 

As  the  piles  are  placed  in 
the  bays  of  the  shooting  rack 
they  are  secured  at  top  and 
bottom  by  a  rope, a  single  turn 
of  which    is  thrown  around 


each  pile  to  hold  it  to  the  horizontal  timber.  Each  gun 
crew  consists  of  five  men.  two  on  the  gun,  one  on  the 
nozzle  and  one  at  top  and  one  at  the  bottom  of  the  bay  in 
which  work  is  in  progress.  The  man  at  the  bottom  turns 
the  piles  with  a  peavy  as  the  progress  of  the  coating  re- 
quires, thus  making  it  possible  for  the  nozzle  to  be  worked 
from  one  side  of  the  rack  only.  The  man  at  the  top  re- 
leases or  tightens  the  rope  and  maintains  a  clearance  be- 
tween the  surfaces  of  adjacent  piles.  The  ten  to  twelve 
piles  in  each  bay  are  coated  simultaneously,  the  noz/.le 
man  beginning  at  the  top  and  working  downward.  The 
nozzle  is  operated  from  a  scaffold  slung  from  brackets  at 
the  top  of  the  rack  and  the  scaffold  is  lowered  as  the  work 
advances.  Each  of  the  two  five-men  crews  can  gunite 
about  300  lin. ft.  of  oiling  per  eight-hour  shift. 

Materials  ready  mixed  for  the  gun,  e.xcept  for  the 
addition  of  water,  are  delivered  by  the  locomotive  crane 
in  IJ  cu.yd.  boxes.  These  boxes  are  set  on  portable 
benches  that  hold  three  boxes  each  and  have  just  the 
right  height  and  deck  inclination  so  that  when  a  trap 
door  in  the  lower  end  of  the  box  is  opened  the  materials 
readily  flow  into  the  charging  hopper  of  the  guns. 
Guns,  benches  and  boxes  are  moved  along  the  rack  from 
bay  to  bay  by  the  locomotive  crane,  so  the  gunite  de- 
livery hose  does  not  exceed  80  ft.  in  length.  Water  and 
air  pipes  run  along  the  rack  for  its  entire  length  with 
taps  at  convenient  intervals.  The  gun  is  operated  with 
air  pressure  of  about  50  lb.  per  sq.in.,  this  serving  for 
efficient  delivery  to  a  height  of  60  ft.  which  is  the 
maximum  height  of  the  nozzle  above  the  gun  level. 

At  first  the  full  gunite  covering,  IMo  2  in.  thick,  was 
applied  in  one  operation;  this  resulted  in  extensive 
hair  cracking  or  checking  of  the  gunite.  Experiments 
with  various  means  of  preventing  this  were  unavailing 
and  the  conclusion  reached  by  those  in  charge  was  thai 
jetting  wet  cement  against  the  wood  under  pressure 
forced  moisture  into  the  wood  fibre  of  the  pile  and 
caused  swelling.  The  cracking  was  so  extensive  that  in 
order  to  adequately  protect  them  it  was  necessary  to 
put  on  a  tar  coating  over  the  gunite  on  all  piles  on 
which  the  full  thickness  had  been  put  on  in  a  single 
application. 

A  means  found  to  prevent  almost  entirely  this  check- 
ing was  to  put  on  the  gunite  in  two  applications.     The 


RACKS  SUPPORTING  PILES  IN   PROCESS  OK  CURING 
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tirsl  application  is  made  to  just  cover  the  reinforcing 
and  is  allowed  to  stand  for  48  hours.  The  second  ap- 
plication then  follows,  inci-easing  the  thickness  to  1\ 
or  2  in.  Only  a  very  few  widely  scattered  cracks  appear 
in  gunite  applied  in  this  way  and  this  is  in  only  a  small 
percentage  of  the  piles.  From  several  tests  made  by 
breaking  out  the  gunite  after  it  had  thoroughly  set, 
it  was  found  that  where  small  hair  cracks  appeared  in 
the  second  coat  they  extended  through  this  coat  only. 
Cracks  which  appeared  in  the  first  coat  did  not  carry 
through  the  second  coat,  nor  did  cracks  occur  over  or  in 
line  with  one  another. 

The  gunite,  when  in  place,  is  required  by  the  specifica- 
tion to  be  a  mixture  of  one  part  cement  and  two  and 
one-half  parts  sand.  Requirements  for  the  sand  are 
that  not  less  than  50  per  cent  shall  pass  a  No.  20  mesh 
screen  and  100  per  cent  shall  pass  a  No.  10  mesh 
screen.  The  thickness  of  the  gunite  is  required  to  be 
not  less  than  11  in.  and  not  more  than  2  in.  at  any  point. 

During  the  process  of  curing  the  gunite  is  kept  wet 
by  water  from  pipes  run  along  the  top  of  the  scaffold 
and  perforated  so  small  streams  play  on  the  upper  ends 
of  the  piles.  Experiments  showed  that  this  could  be 
applied  without  washing  out  the  cement  about  foui- 
hours  after  the  gunite  had  been  shot.  The  same 
allowance  for  initial  set  before  turning  on  the  water  is 
made  for  both  first  and  second  applications.  The  water 
pipes  are  in  sections,  one  section  for  each  bay  served  by 
a  hose  from  the  water  main  along  the  fill,  thus 
sprinkling  water  in  each  bay  can  be  controlled  inde- 
pendently. The  sprays  run  all  day  for  ten  days  after 
shooting.  Burlap  in  large  sheets  is  hung  on  the  sunny 
side  of  the  piles  during  hot  weather  to  aid  in  retaining 
the  moisture  sprinkled  on  at  the  top. 

The  piles  are  allowed  to  stand  in  the  rack  twenty  days 
and  are  then  taken  by  the  locomotive  crane  to  a  raft 
with  which  they  are  towed  to  the  pier.  The  raft 
consists  chiefly  of  a  rack  in  which  about  10  ft.  of  the 
upper  end  of  the  piles  can  be  fastened,  thus  preventing 
them  from  bumping  and  scraping,  as  they  are  being 
towed.  The  water  is  deep  where  the  piles  are  delivered 
to  the  raft  and  because  of  their  buoyancy  in  water  it  is 
not  believed  that  this  method  of  handling  causes  much 
cross  bending  in  the  pile. 

The  work  is  under  the  direction  of  G.  W.  Osgood, 
chief  engineer,  Port  of  Tacoma. 


American  Type  of  Guyed  Derrick  in  England 

High-building  construction  work  in  England  has  been 
done  largely  by  the  aid  of  stiff-leg  derricks  mounted 
on  tall  timber  towers,  which  towers  obstruct  the  work 
to  some  extent.  The  Iron  and  Coal  Trade.t  Re.vieic, 
London,  illustrates  a  "revolution  in  derrick  crane  de- 
sign" which  is  simply  the  introduction  of  the  familiar 
American  guyed  derrick  with  steel  bo.\--lattice  mast 
and  boom.  This  type  of  derrick  raises  itself  from  floor 
to  floor  by  its  own  power  as  the  work  proceeds,  thus 
dispensing  with  any  falsework  supports.  The  British 
"derrick  crane"  described  has  an  86-ft.  mast  and  80-ft. 
boom,  with  a  hoisting  capacity  of  7  tons  at  80  ft.  radius. 
Seven  .'I'-in.  cables  or  guys  are  attached  to  a  spider  on 
the  head  of  the  mast.  This  derrick  was  designed  and 
built  by  Caswell  &  Shearing,  London,  and  is  in  use  by 
John  Mowlem  &  Co.,  contractors  for  the  new  Belgian 
Bank  in  London. 


Combined  Irrigation  and  Drainage 
Plant  in  Louisiana 

One  Oil-Engine  Pump  Delivers  or  Removes  Water 

as  Needed  on  Rice  Plantation — Two  Ditch 

Systems  with  Control  Gates 

By  Arthur  M.  Shaw 

(NuisLiltins    15ng:ineer.    Ni-\\    Orleans.  Usi. 

IN  THE  economic  development  of  the  rice-growing 
industry  in  southwestern  Louisiana  it  is  necessary 
to  provide  for  variation  of  crops  and  this  involves 
both  irrigation  and  drainage  of  the  same  tract  of  land. 
On  the  project  described  in  this  article  a  single  pumping 
plant  has  been  arranged  to  serve  both  these  opposite 


1.      PLANTATION   WITH    BOTH    T)R.\INAGE 
.\ND   IRRIGATION 


purposes,  thus  effecting  material  economy  and  efficiency 
in  the  supply  and  use  of  water  and  in  crop  production. 

Most  of  the  irrigation  water  used  in  the  rice  growing 
sections  of  Louisiana  is  taken  from  small  bayous, 
although  a  considerable  amount  is  taken  directly  from 
the  Mississippi  River  and  there  is  some  pumping  from 
shallow  wells.  Plants  which  pump  from  the  bayous  are 
owned  sometimes  by  private  interests  and  sometimes 
by  canal  companies  which  serve  a  number  of  plantations. 
The  amount  of  water  required  will  vary  with  the  season 
and  is  affected  materially  by  the  character  of  soil  and 
methods  of  application  of  the  water.  Under  avera're 
conditions  and  with  a  compact  or  "tight"  soil,  it  is  con- 
sidered that  a  pumping  capacity  of  7  gal.  per  minute 
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per  acre  will  suffice;    10  gal.  would  be  the  maximum 
capacity  desired  and  5  gal.  the  minimum  safe  limit. 

For  the  rehabilitation  of  the  Live  Oak  plantation 
)wned  by  the  Vermilion  Farms  Co.,  of  Abbeville,  La., 
the  writer  was  engaged  as  designing  and  consulting 
engineer.  An  area  of  about  3,600  acres  was  selected 
for  the  first  unit,  shown  in  Fig.  1.  This  is  an  economical 
size  from  an  engineering  and  an  operating  point  of  view 
and  it  permits  the  u.se  of  all  suitable  lands  owned  by 
the  company  within  certain  boundaries.  These  bound- 
aries are  property  lines  on  the  north,  an  outfall  canal 
(serving  higher  land  drainage)  on  the  east,  the  right- 
of-way  of  the  proposed  Intercoastal  Canal  on  the  south, 
and  the  bayou  Vermilion  and  a  tract  of  heavy  cypress 
swamp  on  the  west. 


l-'IG. 


TM'MPIXG   ST.\TIOX    SI'^RVK.S    TWO   SKTS 
OF  DITCHES 


Topography  and  Soil — Parallel  with  and  usually  adja- 
cent to  the  bayou  is  the  silt-built  ridge  or  natural  levee 
which  is  common  to  most  of  the  silt-bearing  streams 
of  the  Gulf  Coast  country.  The  main  irrigation  canal 
follows  practically  the  top  of  the  ridge.  The  greatest 
elevation  above  mean  gulf  level  is  slightly  over  7  ft. 
while  the  flat  prairie  lands  are  only  one  or  two  feet 
above  sea  level.  Probably  66  per  cent  of  the  area  is 
below  Elev.  3,  or  53  as  shown  on  the  drawing,  the  datum 
plane  for  which  is  50  ft.  below  mean  gulf  level.  The 
ridge  is  composed  of  a  sandy  clay  soil,  easily  cultivated 
but  of  sufficiently  close  texture  to  facilitate  canal  con- 
struction and  to  prevent  excessive  waste  of  water  in 
irrigation. 

Development  Works — The  varying  soil  conditions,  fre- 
quent disasters  of  "one  crop"  projects  and  the  economic 
necessity  of  rotation  of  crops  were  controlling  factors 
in  the  decision  reached  by  the  owners  to  develop  the 
project  for  general  farming  and  stock  raising,  instead 
of  as  a  rice  plantation  only.  This  made  necessary  the 
Following  engineering  works:  (1)  A  levee  system  for 
pi-otection  from  storm  tides;  (2)  a  system  of  interior 
canals  for  drainage;  (3)  a  separate  system  of  canals 
and  ditches  for  irrigation;   (4)  "rice  levees"  for  areas 


to  be  used  for  rice  growing;  (5)  pumping  facilities  for 
drainage;  (6)  pumping  facilities  for  irrigation;  (7)  a 
system  of  interior  roads;  (8)  a  wharf  for  handling 
water  borne  freight. 

Levees  and  Canals — As  a  protection  against  flooding 
by  severe  Gulf  storms  which  formerly  had  put  all  but 
the  highest  points  under  water,  the  tract  was  enclo.sed 
by  a  levee  having  a  uniform  height  of  7  ft.  above  Gulf 
level,  side  slopes  of  1  on  2  and  a  top  width  of  6  ft.  At 
one  point  where  very  soft  material  was  encountered,  the 
levee  was  built  up  in  layers  and  with  slopes  of  1  on  3. 

Interior  drainage  canals  were  constructed  as  shown 
in  Fig.  1.  The  main  drainage  canal,  leadinj.-  to  the 
pumping  plant,  is  70  ft.  wide  and  has  a  maximum  depth 
of  14  ft.  Other  canals  are  40  ft.  wide  with)  an  average 
depth  of  seven  or  eight  feet.  Additional  interior  canals 
or  large  ditches  may  be  required  as  the  tract  is  devel- 
oped. Intermediate  drainage  ditches  are  constructed 
as  the  particular  type  of  improvement  of  the  section 
may  require.  In  general,  fields  used  for  corn,  cane  and 
similarly  cultivated  crops  should  be  provided  with  small 
ditches  spaced  at  intervals  of  160  ft.  while  pasture  and 
meadow  lands  may  be  served  satisfactorily  by  ditches 
at  twice  or  three  times  that  spacing.  The  spacing 
depends  largely  on  the  surface  slope  and  the  texture 
of  the  soil.  A  complete  system  of  irrigation  canals  for 
serving  the  rice  lands  was  outlined,  but  only  the  main 
canal  and  laterals  necessary  for  the  first  section  were 
constructed.  The  trunk  canal  is  designed  to  carry  the 
normal  flow  from  the  pumping  plant  which  is  about 
52.000  g.p.m. 

In  rice  irrigation  it  has  been  usual  to  construct  field 
levees  at  each  4-in.  drop  in  elevation;  these  levees  fol- 
lowing the  4-in.  contours.  On  the  Live  Oak  project, 
this  interval  was  reduced  to  3  in.,  with  the  idea  that 
greater  uniformity  of  flooding  could  be  secured  and 
there  would  be  less  danger  of  the  breaking  of  small 
levees  while  water  was  being  applied.  These  smaller 
levees  off'er  little  obstruction  to  ordinary  farming 
machinery  and  are  easier  to  maintain.  Since  they  re- 
quire less  special  labor  they  cost  no  more  than  the 
others,  even  though  more  are  required  for  a  given  area. 

Pumping  Plant  Serves  Txvo  Purposes — As  pumping 
for  both  irrigation  and  drainage  was  required,  it  was 
decided  that  the  same  facilities  should  serve  both  pur- 
poses. The  plant  is  near  the  other  headquarter  improve- 
ments along  the  bayou  bank,  thus  securing  convenience 
of  supervision,  economy  in  handling  fuel  and  supplies 
and  available  help  in  case  of  emergency.  Flexibility  of 
operation  is  secured  by  a  system  of  culverts,  each 
equipped  with  a  pair  of  flood  gates  which  can  be 
operated  mechanically  or  permitted  to  act  automatically. 
No  eff'ort  was  made  to  secure  extreme  sensitiveness  in 
automatic  action,  as  the  gates  are  under  constant  super- 
vision and  normally  will  be  controlled  by  mechanical 
means.  The  location  of  the  culverts  is  showni  in  Fig.  2 
and  the  gate  construction  in  Fig.  3.  If  the  plant  had 
not  been  planned  for  future  extension  it  would  have 
been  better  to  reduce  the  length  of  the  suction  and  dis- 
charge basins  by  placing  the  dams  and  culverts  east  of 
the  station  as  close  to  the  building  as  practicable. 

By  suitable  adjustment  of  the  gates,  any  one  of  the 
following  operations  may  be  carried  out:  (1)  Pump 
from  the  bayou  into  the  irrigation  canals:  (2)  pump 
from  the  drainage  canals  into  the  bayou ;  ( 3 )  pump 
from  the  drainage  system  into  the   irrigation  canals; 
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(4)  drain  by  gravity  from  drainage  system  into  the 
bayou;  (5)  drain  by  gravity  from  the  bayou  into  the 
drainage  system.  These  last  two  operations  can  be 
carried  out  only  at  times  of  suitable  stages  of  water 
in  the  bayou  and  the  canals. 

The  first  two  are  the  "normal"  operations  for  irriga- 
tion and  drainage  respectively,  though  substantial 
benefits  have  been  derived  from  each  of  the  others.  It 
frequently  happens  that  drainage  of  the  pasture  lands 
and  of  the  cultivated  crops  is  required  at  the  same  time 
that  water  is  to  be  applied  to  the  rice  crop.  In  this 
way,  practically  all  the  drainage  that  is  done  during 
the  irrigating  season  is  secured  by  operation  No.  3. 
During  the  winter  months,  when  no  pumping  is  required 
except  for  drainage,  the  tide  in  the  bayou  is  frequently 
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considerably  below  mean  gulf  level  and  the  drainage 
canals  may  be  emptied  by  gravity.  During  the  past 
year,  demands  for  drainage  alone  required  the  operation 
of  the  pumping  plant  for  only  twelve  days,  all  other 
drainage  being  secured  as  an  incident  to  irrigation 
(operation  No.  3)  or  by  gravity  discharge  into  the 
bayou  ( operation  No.  4) . 

Salt  water  is  blown  occasionally  up  the  bayou,  making 
the  water  unfit  for  irrigation.  This  condition  existed 
for  a  period  of  several  days  last  year,  but  the  manager 
foresaw  the  trouble  and  filled  the  drainage  canals  to 
the  highest  permissible  stage,  thus  storing  suflScient 
good  water  to  care  for  the  rice  crop.  This  fifth  oper- 
ation was  not  contemplated  originally  but  was  suggested 
by  the  manager  and  included  in  the  final  plans. 

Pumping  Plant — This  plant  includes  a  48-in.  double- 
suction  centrifugal  drainage  pump,  a  180-hp.  semi-Diesel 
oil  engine  and  a  6-hp.  engine  operating  on  kerosene  for 
driving  auxiliary  equipment.  There  is  also  a  vacuum 
pump,  air  compressor,  air  receiver  and  miscellaneous 
shop  tools. 

Suction  and  discharge  pipes  were  constructed  of  l-in. 
plate.      Following   the   writer's    usual    custom,    sketch 


drawings  only  were  furnished  to  bidders  for  the  con- 
struction of  these  pipes  as  it  has  been  found  that  most 
boiler  shops  prefer  to  make  their  own  shop  drawings 
for  such  work,  but  it  was  required  that  the  drawings 
be  submitted  for  approval  before  plates  were  cut.  The 
sketch  was  also  accompanied  with  specifications  as 
follows : 

"Tapering  increasers  shall  be  used  for  connecting 
suction  and  discharge  pipes  to  pump,  tapering  gradually 
to  a  diameter  about  10  per  cent  greater  than  that  of 
the  connecting  pump  flange.  At  the  end  opposite  from 
the  pump,  pipes  shall  bell  out  to  an  end  area  equal  to 
four  times  that  of  the  connecting  pump  flange,  this 
increase  in  area  being  secured  by  means  of  a  gradual 
taper  of  not  greater  than  one  foot  of  increase  in  diam- 
eter to  each  four  feet  in  length. 
No  sharp  bends  will  be  per- 
mitted." 

Advantages  of  a  Two-Unit 
Plant — While  the  machinery 
has  made  a  good  showing  in 
economy  of  operation  and  in 
dependability,  a  two-unit  plant 
would  give  greater  insurance 
against  interruption  of  service 
and  would  provide  greater  flex- 
ibility in  operation.  With 
only  1,000  acres  under  irriga- 
tion, it  is  not  practicable  to 
use  the  water  as  fast  as  it 
is  pumped  by  the  one  48-in. 
pump,  so  that  a  considerable 
amount  of  the  pumped  water 
is  wasted  by  bypassing  to  the 
bayou.  Two  36-in.  pumps 
would  give  slightly  greater 
capacity  and  would  permit  the 
use  of  duplicate  units.  In  this 
size  also  it  would  be  possible 
to  secure  pumps  suitable  for 
direct  connection  to  internal 
combustion  engines.  The  cost, 
however,  would  be  somewhat 
greater  than  that  of  the  single 
unit  of  approximately  equal  capacity. 

Assuming  the  capacity  of  the  present  unit  as  ample 
for  the  project  and  that  irrigation  will  never  be 
required  for  more  than  half  the  area  enclosed,  it  is 
probable  that  the  following  equipment  would  yield  the 
greatest  ultimate  economy:  (1)  A  24-in.  irrigation 
pump  designed  for  the  greatest  attainable  efficiency 
when  pumping  against  the  normal  irrigation  head :  this 
pump  to  be  direct-connected  to  an  engine  and  operated 
as  near  constantly  as  practicable;  (2)  a  42-in.  pump 
for  emergencies.  This  latter  pump  should  have  a  large 
capacity  over  a  wide  range  of  head  but  need  not  be 
designed  for  exceptional  efficiency  at  any  particular 
head.  It  would  be  belt-connected  to  an  engine  similar 
to  that  now  in  use.  The  smaller  unit  would  be  ample 
for  all  irrigation  demands  and  would  handle  the  run-oflf 
resulting  from  moderate  storms,  both  pumps  being  used 
after  heavy  storms.  With  reasonable  storage  capacity 
in  the  drainage  canals,  it  is  probable  that  more  than 
75  per  cent  of  the  pumping  would  be  done  by  the  smaller 
and  more  efficient  unit. 

Construction  Methods — Canal  and  levee  construction 
was   done  by   the   Huth   Dredging   Co.,   Franklin,   La., 
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working  under  a  yardage  contract.  Measurement  of 
work  was  by  completed  excavation,  though  a  special 
time  clause  was  included  in  the  contract  to  cover  spe- 
cial work.  Provision  was  made  for  multiple  layers  to 
be  placed  on  levees  under  the  yardage  contract  but  it 
was  stipulated  that  the  contractor  was  not  to  be  required 
to  place  more  than  three  layers  on  any  one  section  of 
levee  under  the  yardage  clause  and  should  be  paid  for 
moving  time  under  special  conditions.  For  the  fourth 
and  succeeding  layers,  he  could  be  paid  on  the  yardage 
basis  or  hourly  basis,  as  he  might  elect.  His  equipment 
consisted  of  two  floating  dredges  of  li  and  2i  yd.  capac- 
itj'  respectively.  Navigable  water  ways  were  available 
to  reach  the  work. 

Test  borings  showed  that  the  sandy  clay  top  soil  at 
the  site  of  the  pumping  plant  merged  into  the  tenacious 
clay  of  the  rear  lands  at  a  depth  of  only  a  few  feet  and 
this  was  considered  ample  for  foundations  without  the 
use  of  piles.  At  about  2  ft.  below  the  excavation  re- 
quired for  the  deepest  culvert,  a  sand  stratum  was 
encountered  and  interlocking  sheet  piling  was  used  to 
prevent  seepage  and  undermining.  The  piles  were 
jetted  do\vn  through  the  sand  and  then  driven  into  the 
underlying  clay  to  a  depth  of  three  or  four  feet.  Ex- 
cavation for  the  culverts  was  done  mainly  by  the 
dredges,  but  in  spite  of  extra  care  to  cut  to  exact  grade 
one  place  was  carried  about  3  ft.  below  proper  grade  and 
the  excess  excavation  became  filled  with  soft  mud.  To 
avoid  the  cost  of  taking  out  the  mud  and  protecting  the 
work  by  cofi'erdams,  brick  bats  were  dumped  in  and 
rammed  down  by  heavy  timbers  until  the  mud  was 
forced  out  and  a  solid  foundation  secured. 

Construction  was  carried  out  under  the  direct  super- 
vision of  E.  P.  Putnam,  Jr.,  president  and  general  man- 
ager of  the  Vermilion  Farms  Co.,  with  E.  J.  Kevlin 
as  resident  engineer.  The  latter  reported  to  the  resident 
manager  in  all  matters  excepting  those  of  a  technical 
nature,  which  were  reported  directly  to  the  writer. 
Most  of  the  work  except  the   dredging  was   done   by 


plantation  laborers,  supplemented  by  special  workmen 
as  required.  With  the  exception  of  a  concrete  mixer 
und  a  small  home-made  pile-driver,  practically  all  the 
construction  equipment  was  such  as  is  found  on  any 
large,  well  equipped  plantation. 


Flume  Takes  Place  of  Culvert 
on  Skagit  Railroad 

THE  construction  railroad  serving  the  Skagit  hydro- 
electric project,  which  is  being  carried  out  by  the 
cily  of  Seattle,  Wash.,  operates  an  electrified  extension 
through  the  Skagit  Gorge.  At  one  point  on  this  line 
a  small  stream  comes  down  a  precipitous  rocky  slope 
above  the  track  in  a  location  such  that  the  stream  could 
not  be  economically  diverted  at  some  level  above  the 
track  bed.  As  compared  to  the  cost  of  providing  a 
channel  dovrn  the  rocky  wall  and  a  culvert  under  the 
track,  it  was  considered  preferable  to  build  a  flume 
above  the  track,  as  shown  in  the  accompanying  illus- 
tration. 

A  3  x  3-ft.  flume  is  considered  sufficient  for  carrying 
all  the  flow  expected  in  periods  of  maximum  runoff.  To 
catch  the  entire  flow  the  upper  end  of  the  flume  is 
flared  from  a  3-ft.  width  at  "C"  to  a  width  of  8  ft.  at 
"A."  At  the  upper  end  the  flume  timbers  were  cut  to 
fit  closely  against  the  rock  and  wedges  were  driven  to 
make  the  joint  as  tight  as  possible.  Joints  between 
planks  in  the  sides  and  bottom  of  the  flume  were  well 
caulked  to  prevent  leakage. 

The  photograph  shows  a  winter  view  of  the  overhead 
flume  with  ice  fomiing  where  the  water  passes  through 
the  cold  air.  No  difficulty  with  ice  forming  on  the 
track  has  occurred  because  the  steep  slope  of  the  flume 
gives  the  water  sufficient  velocity  to  carry  it  to  the  far 
side  of  any  ice  formation. 

A  general  description  of  the  Skagit  project,  of  which 
C.  F.  Uhden  is  chief  engineer,  appeared  in  Engineering 
Neics-Record,  Nov.  18,  1920,  p.  994. 
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Detroit's  Intensive  Sewer  Construction  Program 

Relief  Sewers  in  Old  Part  of  City  and  Trunk  and  Lateral  Extensions  Being  Built — 
$31,570,000  of  Bonds  Authorized— Program  and  Methods  Outlined 


By  J.  R.  Hendry 

Engineer  Sewer  Design,   City   Engineer's  Office,   Detroit,   Mich, 


DETROIT  is  in  the  third  year  of  an  intensive  sewer 
construction  program.  In  1920  and  1921  nearly  43 
miles  of  main  and  about  158  miles  of  lateral  sewers 
were  built  at  a  combined  cost  of  over  $19,000,000, 
while  the  estimated  figures  for  1922  are  50  miles  of 
main  and  90  miles  of  lateral  sewers  at  a  cost  of 
$14,350,000.  This  large  amount  of  work  has  aroused 
more  than  local  interest  among  engineers  and  con- 
tractors, and  I  have  been  asked  to  write  a  brief  sketch 
outlining  the  general  situation  and  design  methods. 
The  need  for  sewerage  extension  was  very  apparent 
before  1920,  but  the  city 
was  not  permitted  to  issue 
bonds  before  that  date  due 
to  war  conditions.  In  fact, 
the  Capita'  Issues  Com- 
mittee in  Washington  was 
very  positive  in  its  refusal. 


■^1 
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RELATION    BETWEEN    TIME    AND    INTENSITY 
OF   RAINFALL   AT   DETROIT,    MICH. 

On  the  basis  of  1918  prices  for  labor  and  materials, 
it  was  estimated  that  it  would  require  $60,000,000 
to  build  trunk  sewers  in  the  newly  annexed  dis- 
tricts, two  relief  sewers  in  the  central  part  of  town, 
sanitary  interceptors  to  the  sites  of  the  three  pro- 
posed sewage-works,  and  the  units  needed  at  the 
present  time  at  the  three  plants  just  mentioned.  On 
this  basis,  in  1920,  a  $31,570,000  sewer  bond  issue  was 
authorized — $6,570,000  by  the  Common  Council  in  the 
yearly  budget  and  $25,000,000  by  popular  vote.  The 
understanding  was  that  the  remainder  would  be  author- 
ized when  needed.  This  money  was  made  available 
in  a  lump  sum,  leaving  the  Department  of  Public 
Works  free  to  apply  it  to  the  general  plan  in  whatever 
way  seemed  most  advisable.  This  system  has  been 
found  very  convenient  to  the  Engineering  Department, 
saving  transfers  of  funds  to  cover  deficits  from  sur- 
pluses and  providing  funds  for  emergencies. 

The  chief  of  several  reasons  for  the  city  being  con- 
fronted with  a  sewage  program  of  this  magnitude 
was  its  extremely  rapid  growth  in  both  area  and  popu- 
lation from  1915  to  1920  (see  table).  Between  1915 
and  1917  the  area  of  the  city  practically  doubled. 

For  a  number  of  years  before  the  war  there  was 
a  tendency  to  underestimate  either  the  rate  at  which 
the  city  was  growing  or  the  importance  of  keeping 
pace  with  this  growth  with  sewer  construction.  When 
these  things  were  recognized  the  added  burden  of  catch- 
ing up  in  some  of  the  oldsr  sections  was  attached  to  the 
problem  of  furnishing  drainage  in  the  newer  sections. 


Setcaye-Tveatment  Problem — The  third  phase  of  the 
problem  was  the  question  of  sewage  treatment,  Detroit 
has  always  discharged  its  sewage  into  the  Detroit 
River  without  treatment.  The  river  has  a  steady  year 
around  flow  of  about  210,000  sec. -ft.  This  heavy 
dilution,  up  to  recent  years,  has  kept  the  nuisance 
created  within  reasonable  bounds.  However,  the  rapid 
growth  of  the  city  and  surrounding  territory  and  the 
extension  of  the  sewer  system  has  brought  the  question 
of  sewage  treatment  to  a  point  where  it  cannot  much 
longer  be  ignored.  The  question  of  sewage  treatment 
was  given  quite  a  thorough  preliminary  study  by  C.  W. 
Hubbell,  who  made  a  report  to  the  city  before  he  became 
city  engineer  in  1916.  He  worked  in  close  conjunction 
with  the  International  Joint  Committee  on  Pollution 
of  International  Boundary  Waters.  Mr,  Hubbell's 
report  covered  the  Detroit  River  only,  while  the 
International  Joint  Committee  covered  the  whole  bound- 
ary between  Canada  and  the  United  States. 

The  two  reports  agreed  that  an  average  pollution 
not  to  exceed  500  B.  Coli  per  100  c,c.  in  the  river  was 
a  reasonable  index  of  the  pollution  permissible.  The 
dilution  of  the  river  does  not  produce  anywhere  near 
this  minimum  requirement  at  the  present  time  and 
treatment  will  be  necessary  in  the  near  future.  All 
the  new  work  in  connection  with  the  sewer  system  is 
being  done  with  the  treatment  feature  in  mind. 
Diversion  chambers,  interceptor  crossings  and  lik? 
accessories  are  being  built  into  the  new  sewers.  One 
of  the  three  proposed  sites  for  sewage-works  has  been 
lought. 

Detroit's  Sewerage  History  is  probably  typical  of 
that  of  the  average  American  town.  The  first  settle- 
ment in  1701  was  on  the  river  front  in  almost  the 
exact  center  of  the  present  city's  water-front.  It  con- 
sisted of  fifty  French  soldiers,  fifty  civilians  and  one 
hundred  Indians.     From  that  time  to  the  present  the 


TABLE 

I— AREAS  AND  POPULATION 

OF  DETROIT 

Year 

Area 

Population 

Year 

Area 

Population 

1806  

0.33 

190S  

426,592 

1815  

1  36 

1909  

440,412 

1S27  

.  2.56 

1.900 

1910  

465.766 

1S32  

.  4.17 

3  600 

1911  

499  030 

1S36  

.  5,26 

6,927 

1912  

.41.76 

536.139 

1S49  

,  5.8.5 

18.000 

1913  

567,920 

isr,7  

.12.75 

43.300 

1914  

595,000 

1S75  

.15  00 

103,000 

1915  

.46  97 

678,746 

1S79  

.16.09 

113,000 

1916  

.70.66 

734.562 

lSS"j  

.22.19 

142,000 

1917  

.78.69- 

820,778 

1891  

.28.14 

213,000 

1918  

.79.62 

900.000 

1S94  

.28,35 

237  798 

1919  

950,000 

1905  

•>8.75 

369.805 

1920  

993,739 

I90S  

.3.', 65 

377,208 

1921  

.79.92 

942.373 

1907  

.40.79 

a. 

404,782 

1922  

.81.42 

1,000,000* 

•Estimate 

tov/n  has  had  continuous  and  uninterrupted  growth  to 
a  population  of  one  million  persons  and  eighty  square 
miles  of  area. 

The  town  has  grown,  fan-like,  about  the  original 
center  on  the  river  front,  roughly  speaking,  from  seven 
to  eight  miles  in  all  directions,  except  as  limited  by  the 
Detroit  River.     As  the  limits  spread  along  the  river, 
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new  trunk  sewers  were  started  inland,  and  as  the 
expansion  started  inland,  these  trunks  were  extended  to 
care  for  territory  annexed.  As  these  trunks  were  built 
little  if  any  larger  than  necessary  to  care  for  ultimate 
development  of  what  then  constituted  city  territory, 
the  continual  extension  inland  soon  tended  to  overload 
the  sewers.  Occasionally  a  new  relief  sewer  would  be 
built  through  the  older  territory,  but  on  a  scale  that 
left  the  system  as  inadequate  in  a  few  years  as  the 
original  sewers  were  when  the  relief  was  attempted. 
This  was  in  brief  the  condition  of  the  Detroit  sewer 
system  in  1915  when  the  area  of  the  city  was  41.76 
square  miles.     Between  1915  and   1917  a  belt  of  land 


El.  178.  The  slope  eastward  and  .southward  to  the 
river  is  quite  uniform  and  gradual  and  it  was  found 
convenient  and  economical  to  follow  the  natural  slopes 
in  laying  out  the  system. 

These  figures  also  serve  to  indicate  that  the  grades 
of  the  sewers  have  to  be  conserved.  At  no  place  in  the 
entire  system  has  it  been  found  necessary  or  even 
possible  to  throw  away  grade  with  sudden  drops. 
Velocities  have  been  maintained  between  5  and  15  ft. 
per  second  in  the  whole  system,  averaging  probably 
between  6  and  8  feet. 

The  whole  sewer  system  is  of  the  combined  type. 
About  five  square  miles  in  the  southeast  corner  of  the 


TKUNK  SEWERS  IN  NEW  TERRITORY  AND  RELIEF  SEWERS  IN  OLX)ER  PART  OF  DETROIT.   .MICH. 
The  trunk  sewers  are  all  finished  or  under  contract.     The  Clark   Avenue   Sewer   which   is   under   contract  and   partly 

storm-water    relief    sewers    are    all    completed    except    the  completed. 


between  two  and  three  miles  wide,  surrounding  the 
entire  city,  was  annexed,  making  78.69  square  miles  or 
practically  doubling  the  area.  The  new  territory  was 
partly  built  up  and  new  building  was  proceeding  at  a 
feverish  rate.  New  families  were  pouring  into  Detroit 
to  satisfy  the  irdustrial  demand.  The  pressure  brought 
to  bear  upon  city  departments  for  needed  improvements 
was  unprecedented.  Transportation,  pavements,  water, 
gas,  and  other  things  were  not  of  much  use  without 
sanitation,  which  brings  us  to  the  question  of  the  gen- 
eral layout  and  design  features  of  the  new  sewer  system 
the  city  is  now  building. 

All  city  work  is  based  upon  a  local  elevation  datum 
in  reference  to  which  the  river  level  is  95  d=  and  the 
highest  point  in  the  city  in  the  northwest  corner  is  at 


city  will  eventually  be  made  a  double  system,  the  pres- 
ent combined  sewers  being  of  just  the  capacity  for 
sanitary  drainage  under  ultimate  development.  This 
district  is  very  low,  parts  of  it  being  2  ft.  below  river 
level.  The  sewage  from  it  is  now  being  pumped  and 
always  will  be.  A  storm  system  will  be  constructed 
paralleling  the  present  one. 

The  Rational  Runoff  Formula  has  been  used  in  com- 
puting necessary  capacities  of  all  combined  and  storm 
sewers.  By  analysis  of  rainfall  records  of  the  past 
26  years,  the  curve  of  rainfall  intensities  for  design 
purposes  (see  diagram)  has  been  taken  as  i  = 
136/ (i  +  20).  The  coefficient  of  runoff  has  been  set 
as  low  as  0.10  for  park  and  cemetery  areas  with  sandy 
surface  soil  and  as  high  as  0.85  for  fully  built  up  and 
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^-Steel    Plan  for  Top   Stab   for   I  Ft  Length 
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CROSS-SECTION    OF    CONNOR'S    CRKEK    THREE-BARREL, 
REINFORCED-CONCRETE  SEWER,   DETROIT,  MICH. 

paved  blocks  in  the  business  district.  The  average 
residence  district  is  taken  between  0.30  and  0.35;  and 
the  average  neighborhood  business  district  between 
0.45  and  0.60. 

Up  to  a  50-minute  period  of  concentration  we  have 
arrived  at  our  required  capacities  by  summation  of 
quantities,  being  careful  always  to  use  the  intensities 
corresponding  to  the  time  as  we  proceed  down  the 
system.  Beyond  the  50-minute  period  we  have  used  the 
summation  area  method,  applying  intensity  correspond- 
ing to  time  of  concentration.  This  gives  a  somewhat 
smaller  quantity  to  care  for  than  summation  quantity 
method,  probably  in  the  neighborhood  of  15  per  cent 
less  in  an  average  case.  Others  may  use  the  rational 
formula  in  this  way  but  so  far  as  the  writer  knows  the 
method  is  original  with  us. 

We  were  led  to  the  methods  described  by  a  study 
of  local  rainfalls  over  a  period  of  about  four  years. 
Four  rain  gages  were  set  up  on  the  corners  of  a  four- 
mile  square.  We  found  vary- 
ing intensities  in  the  same 
storm  and  that  the  centers 
of  maximum  intensity  were 
of  comparatively  small  extent 
compared  with  the  whole 
storm.  The  design  curve 
of  intensities  is  naturally 
made  up  from  the  readings 
at  a  single  location.  If  ap- 
plied over  too  large  an  area 
this  would  lead  to  over- 
capacity sewers.  Our  figures 
showed  that  this  factor 
could  be  cared  for  by  chang- 
ing from  summation  quan- 
tity to  summation  area 
method  at  from  40  to  60- 
minute  concentration  points. 
Usually  we  make  the  change 
at  fifty  minutes. 

The  design  of  the  new 
sewer  system  can  conven- 
iently be  divided  into  two 
headings:  (1)  Sewerage  in 
the  new  territory  recently 
annexed,  consisting  of  a  belt 
two  to  three  miles  wide  sur- 
rounding the  older  portion, 
about  40  square  miles  in  area;  connor's  creek 

(2)  storm-water  relief  sewers  Eacii  of  the  three  rei 


for  the  whole  of  the  older  territory,  also  consisting  of 
about   40    square   miles. 

Tu'o  Great  Tmnk  Systenus— The  solution  of  the  first 
problem  consisted  of  the  design  and  construction  of  two 
great  trunk  systems,  Lonyo  Road  and  Connor's  Creek 
(see  map).  Both  start  in  the  northwest  corner  of  the 
city  and  follow  the  natural  drainage  lines  to  the  river. 
The  Lonyo  system  flows  straight  south  and  the  Connor's 
Creek  system  flows  east  seven  miles,  then  southerly 
about  the  same  distance.  A  glance  at  the  map  will 
give  a  clearer  idea  of  this  layout  than  any  lengthy 
description.  The  map  shows  only  sewer  mains.  The 
vacant  spaces  are  reached  by  latel-als.  The  apparent 
irregularity  of  location  of  minor  arms  is  due  to  to- 
pography and  other  local  considerations,  such  as 
cemeteries,  railroads,  and  parks.  The  Connor's  Creek 
system  passes  north  of  Highland  Park  and  Hamtramck, 
two  separate  municipalities,  both  entirely  surrounded 
by  Detroit,  but  with  their  own  governments  and  local 
sewer  systems.  Both  sewer  systems  empty  into  that 
of  Detroit. 

The  drainage  area  of  the  Connor's  Creek  sewer  is  41 
square  miles.  Some  of  this  is  not  now  in  the  city 
limits  but  has  been  provided  for.  Under  ultimate  maxi- 
mum conditions  this  sewer  will  carry  5,000  cu.ft.  per 
second.  The  lower  two  miles  consist  of  a  three-barrel 
reinforced-concrete  box  section  (see  cross-section  and 
view),  each  barrel  being  15i  ft.  wide  and  17 J  ft.  high. 
This  section  is  laid  on  a  0.035  per  cent  grade.  The 
section  from  Jefferson  Ave.  to  Warren  Ave.,  7,700  ft. 
long,  is  just  being  completed  at  a  contract  price  of 
$2,190,850  or  $284.53  per  foot.  The  four  main  branches 
of  the  Connor's  Creek  sewer  are  completed  and  in  oper- 
ation. These  consist  of  the  Lynch  Road,  Six-Mile  Road 
and  Seven-Mile  Road  sewers  on  the  west  and  the 
Gratiot  Ave.  sewer  on  the  east.     The  Connor's  Creek 


sewer.    DETROIT.    MICH.,    UNDER    CONSTRUCTION 
rtf6T'Ced-conorete  barrels  is  1  53   ft.  *ia*  and   17J   ft.  high. 
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sewer  itself  is  and  will  be  built  entirely  in  open  cut 
while  the  branches  are  practically  entirely  in  tunnel. 
These  branches  are  at  the  present  time  emptying  into 
the  open  creek  and  tend  to  cre.vte  an  unpleasant  con- 
dition. Complaints  have  beer,  received  from  residents 
in  the  vicinity.  The  city  is  heavily  disinfecting  the 
effluents  but  this  condition  cannot  continue  for  long. 
This  state  of  affairs  has  been  caused  by  delays  in  court 
in  regard  to  condemning  rights  of  way  through  the 
creek  bottom  for  the  sewer.  However,  the  Sewer  De- 
partment expects  to  have  the  section  extending  from 
Warren  to  Lynch  Road  under  contract  and  construction 
soon,  the  rest  to  follow  shortly. 

The  Lonyo  system  is  practically  finished.  Those 
small  parts  still  under  construction  will  be  in  operation 
by  cold  weather.  The  lower  three  miles  of  this  system 
was  all  open  cut  and  the  remainder  in  tunnel.  The 
Lonyo  Road  sewer  itself  is  8,318  ft.  long  and  the  con- 
tract price  was  $1,430  000  or  $171.91  per  foot.  It  is 
a  double-barrel  reinforced-concrete  box  section,  each 
barrel  being  14xl4i  ft.,  on  a  0.07  per  cent  grade. 
The  system  has  a  drainage  area  of  14.35  square  miles, 
and  is  designed  under  maximum  conditions  to  carry 
2,530  sec-feet. 

The  Wetherby  sewer  has  a  five-centered  arch  section, 
18x13*  ft.  The  upper  portion  of  the  Connor's  Creek 
sewer  will  also  be  a  five-centered  arch,  but  with 
dimensions  of  255x18^  ft.  Other  sewers  are  generally 
of  circular  cross-section.  Up  to  6  or  7  ft.  in  diameter 
the  egg  section  is  sometimes  substituted  for  the  circle 
but  this  is  generally,  when  done,  for  the  purposes  of 
gaining  headroom  for  workmen,  in  tunneling,  rather 
than  for  hydraulic  advantages. 

The  drop  in  prices  of  labor  and  material  in  the  la.st 
year  and  a  half  has  caused  quite  a  noticeable  saving 
on  the  contracts  let  during  that  period  over  the  amounts 
estimated  during  the  war.  In  fact  at  least  six  large 
jobs  and  a  number  of  lesser  ones  have  been  entirely 
financed  out  of  this  saving. 

Relief  Seivers — The  problem  of  relieving  the  drainage 
system  in  the  older  section  of  the  town  is  being  met 
by  the  construction  of  large  parallel  storm  overflow 
sewers  from  1  to  U  miles  apart.  Three  of  these,  the 
Third  St.,  Bates  St.,  and  Joseph  Campau  Ave.  sewers 
are  completed.  The  Clark  Ave.  sewer  is  under  con- 
struction and  two  others,  one  on  the  east  side  and  one 
on  the  west  side,  are  projected. 

It  is  fortunate  that  in  the  early  days  it  was  cus- 
tomary to  build  the  sewers  emptying  into  the  river  with 
more  or  less  free  outfalls.  In  other  words,  3  to  5  ft. 
of  grade  were  thrown  away  at  the  start.  In  building 
the  relief  sewers  this  grade  is  conserved  and,  with 
the  flatter  grades  possible  in  the  larger  sizes,  it  has 
been  found  fairly  simple  to  intercept  and  relieve  the 
old  sewers  with  the  relief  arms.  The  new  relief  sewers 
will  carry  only  the  storm-water  overloads,  the  dry- 
weather  flow  being  kept  in  the  original  lines.  This  is 
done  by  making  the  relief  connections  above  the  dry- 
weather  flow  elevations,  thus  making  it  unnecessary  to 
intercept  the  relief  sewei-s  with  the  cross-town  sanitary 
interceptors  leading  to  the  treatment  sites.  The  first 
and  smallest  of  these  relief  sewers  is  the  Third  St., 
which  is  9i  ft.  in  diameter.  The  Clark  Ave.  Relief  is 
14  ft.  in  diameter.  The  Bates  St.  is  135  ft.  in  diameter 
and  the  Joseph  Campau  is  Hi  ft.  Two  and  possibly 
three  other  reliefs  will  have  to  be  built.  These,  with 
the  four  now  under  construction  or  in  use,  will  care  for 


the  portion  of  the  town  lying  inside  the  new  system — 
as  long  as  they  last.  The  life  of  a  sewer  in  Detroit  is 
something  we  have  never  satisfactorily  determined.  Our 
velocities  are  not  high  and  not  much  grit  is  carried. 
We  have  sewers  eighty  years  old  that  are  practically 
as  good  as  new.  The  nearest  we  have  come  to  a  failure 
of  a  main  sewer  has  been  some  shattering  due  to 
gasoline  explosions.  We  have  arbitrarily,  therefore, 
set  80  to  100  vears  as  the  life  expected. 

Financing  and  Contract  System — The  main  sewers 
are  financed  by  the  sale  of  bonds,  and  in  general  are 
built  in  the  streets.  The  lateral  sewers  are  assessed 
against  the  property  served  "in  proportion  to  the 
benefits  derived."  This  is  a  difficult  provision  to  in- 
terpret We  assess  the  cost  directly  proportional  to  the 
area  uf  the  various  parcels  served.  This  is  not  always 
ju.'?t  but  will  have  to  serve  until  a  better  interpretation 
is  adopted. 

Our  specifications  for  construction  work  are  very 
similar  to  those  of  many  other  towns.  There  is  nothing 
radical  or  new  in  them,  but  we  feel  that  they  are  in 
good  working  order  as  questions  of  interpretation  sel- 
dom come  up.  Contractors  on  all  sewers  are  required 
to  furnish  two  surety  bonds  on  each  job  for  100  per 
cent  of  their  bid:  One  to  insure  the  city  against  non- 
completion  of  the  work  and  the  other  to  insure  the  state 
against  non-payment  of  sub-contractors,  wages  or 
materials. 

To  expedite  this  large  program,  Detroit  has  been 
using,  since  August,  1920,  a  fonn  of  contract  which 
provides  a  penalty  for  non-completion  by  a  date  set 
in  the  advertisement  and  written  into  the  contract. 
This  penalty  takes  the  form  of  liquidated  damages  and 
amounts  to  about  6  per  cent  of  the  contract  price  per 
year.  On  large  jobs  this  runs  as  high  as  $500  per 
day.  No  bonus  is  offered  for  earlier  completion.  Quite 
a  number  of  adjustments  on  this  basis  have  come  up 
and  no  litigation  or  serious  difficulties  have  been 
encountered  in  operating  this  contract.  No  new  con- 
tracts are  entered  into  with  a  contractor  while  he  is 
in  arrears  in  time. 

The  chief  credit  for  whatever  has  been  accomplished 
in  the  sewerage  line  is  due  C.  W.  Hubbell,  city  engineer 
of  Detroit  from  1916  to  May,  1922,  at  which  time  he 
resigned  to  devote  his  time  to  his  private  practice. 
The  writer  also  gratefully  acknowledges  the  conscien- 
tious efforts  of  the  young  men  composing  the  sewer 
division  of  the  office. 


Ditching  with  Dynamite 

A  demonstration  of  ditching  with  dynamite  was  part 
of  the  exhibits  at  the  National  Drainage  Congress  in 
Kansas  City  and  is  reported  as  follows  by  J.  W.  Dap- 
pert,  consulting  engineer,  of  Taylorville.  111.  The 
charges  were  planted  in  three  rows  and  18  to  24  in. 
apart  in  each  row.  As  the  earth  fell  it  scattered  widely 
so  that  very  little  fell  back  into  the  ditch.  The  explosion 
left  a  straight  and  fairly  uniform  but  not  large  ditch,  with 
slopes  and  beds  well  shaped,  but  with  much  loose  mate- 
rial. A  rough  estimate  of  this  work  is  as  follows:  2,250 
sticks  were  used,  40  per  cent  nitro-glycerin,  or  562 <  lb. 
.\t  a  market  price  of  25c.  per  lb.  this  would  cost  $140.62; 
labor,  transportation,  placing,  fu.ses.  etc.,  would  bring 
the  total  cost  to  about  $163.  The  ditch  was  about  1,000 
ft.  long  and  averaged  3  ft.  deep,  2  and  12  ft.  wide  at 
base  and  top,  giving  780  cu.yd.,  or  about  20.9c.  per  yard. 
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Recommended  Changes  in  Highway 
Contract  Practice 

Contractors  Formulate  Improvements  Designed  to 

Reduce  Risks  and  Increase  Performance — 

Legislative  Action  Urged 

SUBSTANTIAL  improvement  has  been  made  in  the 
last  three  years  in  the  business  relations  between 
road  contractors  and  highway  officials.  It  has,  however, 
been  an  improvement  solely  of  individual  relations — 
between  a  contractor  and  the  engineer  over  him  or  be- 
tween a  state  group  of  contractors  and  a  state  highway 
department.  Contractors  as  they  are  nationally  or- 
ganized and  highway  officials  as  they  are  nationally 
organized,  are  still  intolerant  of  each  other's  claims, 
although  it  will  be  three  years  ago  in  December  that  a 
joint  committee  of  the  two  national  associations  was 
created  to  bring  them  into  closer  harmony.  The  com- 
mittee's labors  have  been  ineffectual.  Indeed  it  is  no 
secret  that  intolerance  within  the  committee  has  pre- 
vented it  from  functioning  in  any  definite  manner. 
The   situation   requires   intelligent  treatment. 

There  is  no  real  question  between  highway  officials 
and  contractors  of  their  mutual  obligations.  The  con- 
tractor expects  to  build  a  road  of  the  kind  and  quality 
specified.  He  asks  a  reasonable  profit  for  his  work.  He 
also  asks  that  restrictions  and  risks  which  do  not 
benefit  the  quality  of  the  work  but  do  hinder  his  chances 
of  making  a  profit  shall  be  eliminated.  Highway  offi- 
cials allow  all  these  requirements.  Dispute  begins 
when  agreement  is  sought  on  the  contract  and  construc- 
tion restrictions  which  are  permissible  and  necessary. 
In  brief,  there  is  no  substantial  difference  of  opinion 
between  contractors  and  highway  officials  on  the  general 
principles  of  their  contractual  relations,  but  there  is 
a  dispute  concerning  details. 

In  view  of  the  serious  situation  which  appears 
likely  to  confront  highway  officials  and  road  builders 
due  to  a  growing  reaction  of  public  sentiment  against 
increased  expenditures  for  highway  improvement  all 
dispute  within  the  road  building  industry  should  be 
smoothed  out.  The  first  step  in  the  particular  question 
being  considered  is  to  get  a  clear  understanding  of  the 
subjects  in  dispute.  They  were  briefly  stated  in  these 
columns  (Engineering  News-Record,  Jan.  1,  1920,  p. 
15)  following  the  appointment  of  the  joint  committee 
of  the  Associated  General  Contractors  and  of  the 
American  Association  of  State  Highway  Officials  to 
take  the  question  under  advisement.  Since  then  opnion 
has  been  somewhat  modified  and  conditions  have  altered 
so  that  a  restatement  appears  quite  different  from  the 
original  statement. 

The  subjects  which  contractors,  as  represented  by 
the  Associated  General  Contractors,  ask  state  highway 
officials  to  take  under  consideration  may  be  grouped 
under  three  headings:  (1)  Contract  obligations,  (2) 
Award  and  administration  of  contracts  and  (3)  Legisla- 
tive action.  In  the  following  presentation  of  subjects 
coming  under  each  of  these  heads  it  has  to  be  kept 
in  mind  that  some  may  be  modified,  others  eliminated 
and  perhaps  new  subjects  added,  when  the  committee 
actually  begins   its   deliberations. 

Contract  Obligations — On  the  question  of  contract 
obligations  the  practices  in  which  contractors  ask  mod- 
ification are:  (1)  Allowances  for  extra  expense;  (2) 
classification  of  unit  quantities;  (3)  acceptance  of  work 
and   C4)  payments. 


Extra  expense  is  caused  the  contractor  when  oper 
tions    are    delayed    or    suspended    by    action    of    tl 
highway  oflScials,  or  when  the  original  quantities  ar^ 
materially    increased    or   decreased   or   when   material; 
once   inspected  and  approved  are  rejected   upon   rein 
spection.     It  is  urged  that  an  adjustment  of  contrac'. 
prices  should  be  recognized  as  obligatory  under  these 
circumstances.     In  particular,    it   is   contended   that  a 
limit  should   be  stipulated   beyond   which   the   amount 
of  work  cannot  be  increased  or  decreased  without  ad- 
justing the  contract  price. 

Incomplete  classification,  particularly  of  excavation, 
and  the  grouping  of  different  kinds  of  work  under  a 
single  unit  prevent  accurate  estimating  and  should  not 
be  practiced.  Another  grading  operation  that  is  at 
present  not  definitely  specified  is  overhaul.  A  general 
modification  of  specifications  for  overhaul  seems  re- 
quired to  set  a  reasonable  free  haul  limit  of  probably 
not  over  500  ft.  and  to  establish  a  standard  method  of 
accurately  computing  overhaul. 

Arbitrary  practice  prevails  generally  in  accepting 
highway  work  as  completed.  Delay,  maintenance  re- 
quirements and  retained  percentages  tie  up  the  con- 
tractor's funds  and  prevent  prompt  shifting  of  plant. 
It  is  believed  that  this  situation  can  be  materially 
improved  by  laying  down  the  rule  that  acceptance  is 
constituted  by  opening  the  highway  to  traffic  and  by 
eliminating  maintenance  provisions.  A  guarantee  of 
the  quality  of  the  work  for  a  year  is  suggested,  in  place 
of  a  maintenance  requirement.  Such  a  guarantee,  it 
is  held,  is  sufficient  to  protect  the  highway  department 
against  faulty  construction  and  the  contractor  is  not 
hampered  in  his  future  construction  operations  by  the 
necessity  of  keeping  organized  and  providing  capital 
for  maintenance  work. 

By  the  same  reasoning,  retained  percentages  ought  to 
be  no  greater  nor  the  money  held  longer  than  is  abso- 
lutely necessary  for  a  safe  guarantee  that  the  work  will 
be  completed.  It  is  submitted  that  this  requirement  is 
met  when  the  amount  retained  is  not  more  than  20 
per  cent  and,  after  work  has  reached  a  certain  stage 
of  completion,  when  the  total  sum  retained  is  not  in- 
creased, but,  if  possible,  reduced.  Prompt  payments 
on  a  definite  date  each  month  and  within  a  definite 
period  after  the  completion  of  the  work  remove  another 
financial  handicap  which  is  common. 

Aivard  and  Administration  of  Contracts — Irrespon- 
sible bidders  have  been  so  common  in  highway  work 
that  forfeiture  of  contracts  and  financial  failure  have 
increased  the  diflSculties  of  securing  liabilit.v  insurance 
and  of  obtaining  loans  from  the  banks.  Wrong  price 
standards  have  also  been  set  up,  so  that  in  many  states 
contractors  of  the  highest  standing  are  making  no  effort 
to  secui'e  road  work.  To  meet  this  situation  it  is  urged 
that  the  practice  be  followed  of  eliminating  unsuitable 
bidders  before  the  bids  are  opened,  such  action  being 
based,  of  course,  upon  a  careful  investigation  of  th( 
bidder's  past  record,  financial  standing  and  experience. 
With  this  selection  made  it  is  urged: 

(1)  That  the  contract  be  awarded  promptly  and 
certified  checks  be  returned  within  a  specified  time. 

(2)  That  an  effort  be  made  to  secure  the  highest 
possible  type  of  inspectors  and  field  engineers. 

(3)  That  unless  a  plan  for  the  prosecution  of  the 
work  is  given  at  the  time  of  sending  out  proposals,  the 
contractor  is  to  pursue  his  own  plan  except  in  emergen- 
cies endangering  life  and  property. 


750 


ENGINEERING     N  E  W  S - R  E  C  O  R  D 


Vol.  89,  No.  18 


(4)  That  when  the  contract  specifies  the  methods  to 
be  followed  it  should  not  specify  the  results. 

(5)  That  inspection  of  materials  should  be  made  at 
the  source  whenever  it  is  practicable. 

(6)  That  written  statement  be  required  of  all  im- 
portant orders,  particularly  those  involving  delays. 

Legislative  Action — With  a  full  understanding  that 
highway  officials  in  their  acts  and  procedure  are  bound 
by  legal  restrictions  which  they  cannot  modify  they  are 
asked  to  co-operate  with  contractors  to  secure  legisla- 
tive action: 

1.  To  enable  the  highway  department  to  make  adjust- 
ments of  claims  by  the  contractor  for  damages  sustained 
from  (a)  orders,  acts  or  omissions  of  the  department 
and  its  employees  and  (b)  causes  beyond  the  contrac- 
tor's control  against  which  he  cannot  obtain  insurance. 

2.  To  repeal  laws  which  prevent  bonding  companies 
from  making  reduced  rates  for  preferred  risks;  i.e.,  to 
thoroughly  responsible  contractors. 

3.  To  enable  the  department  to  reduce  the  surety 
bond  as  the  percentage  of  completed  work  may  warrant. 
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Putting  New  Foundations  Under  an 
Occupied  Building 

Work  Done  in  Sections — Economical  Combination 

of  Deep  Piers  and  Surface  Footings  for 

Heavy  and  Light  Loading 

RECONSTRUCTION  of  the  foundations  of  a  Chicago 
.  theater  and  office  building  without  interrupting 
the  occupation  of  either  portion  of  the  structure  was 
accomplished  as  part  of  the  work  of  modernizing 
the  McVickers  Theater.  Special  methods  were  used  in 
carrying  out  the  work.  Another  feature  of  this  recon- 
struction is  the  combination  of  spread  footings  in  the 
surface  clay  with  deep  concrete  piers  sunk  to  bed  rock 
in  open  caissons.  Fig.  1  shows  the  general  scheme  of 
the  work. 

The  old  building,  which  was  altered  this  summer 
after  the  completion  of  the  new  foundation  work,  oc- 
cupied a  site  82  x  192  ft.  fronting  on  Madison  St.,  in 
the  heart  of  the  city.     It  consisted  of  a  7-story  steel- 
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FIG.    1.      NEW  FOUNDATIONS   PLACED  UNDER  THEATER    AT  CHICAGO,   PRELIMINART   TO   RECONSTRUCTION 


4.  To  make  optional  the  substitution  of  collateral 
for  a  sui'ety  bond. 

5.  To  establish  a  court  of  claims  where  the  law 
prevents  the  contractor  from  suing  the  state  for 
damages. 

6.  To  make  legal  an  arbitration  clause  in  public 
contracts. 

7.  To  make  funds  collected  from  automobile  licenses 
over  and  above  those  required  for  maintenance,  assign- 
able to  construction. 

8.  To  make  accurate  and  true  cost  accounting  manda- 
tory in  all  state  construction  performed  by  day  labor. 

9.  To  preclude  bonding  companies  from  writing  bid 
bonds  for  any  contractor  to  whom  they  are  unwilling  to 
furnish  a  surety  bond. 

The  preceding  statement  of  subjects  and  principles 
which  contractors  offer  for  the  consideration  of  state 
highway  officials  is  presented  with  the  belief  that  it  in 
no  way  jeopardizes  the  quality  of  highway  work.  Prac- 
tically every  provision  has  in  some  community  or  in 
some  individual  contract  been  tested  out  and  found  to 
work  satisfactorily.  They  do  not,  it  is  believed,  take 
from  the  engineer  any  prerogatives  which  he  must  have 
as  the  person  ultimately  responsible  for  the  quality  and 
perfection  of  the  highway. 


frame  office  building  50  x  82  ft.  at  the  street  front  and 
a  theater  in  the  rear,  the  theater  entrance  occupying 
the  greater  part  of  the  first  story  of  the  office  building. 
The  foundation  walls  and  footings  were  of  stone,  the 
footings  being  composed  of  large  flat  limestone 
blocks  or  slabs  resting  on  the  Chicago  clay  at  about  2 
ft.  above  datum  or  water  level  in  the  Chicago  River. 
The  load  on  the  clay  under  the  footings  of  the  side  wall." 
was  approximately  3  tons  per  square  foot,  which  the 
reconstructed  foundations  reduce  to  about  \\  tons. 

In  the  theater,  the  main  or  orchestra  floor  was  sup- 
ported on  brick  walls  and  timber  posts.  A  first  and 
second  balcony  were  canned  by  cast-iron  columns  on 
brick  piers  below  the  orchestra  floor.  The  roof  trusses 
of  the  theater  were  supported  on  steel  columns  anchored 
to  the  exterior  brick  walls  and  resting  on  the  same 
foundations  as  the  walls.  These  trusses,  which  will  be 
retained,  carried  a  two-stor>'  superstructure  forming 
an  extension  of  the  upper  floors  of  the  office  building, 
but  this  superstructure  has  been  removed  and  will  not 
be  rebuilt. 

In  modernizing  the  structure  it  was  decided  to:  (1) 
tear  dowi.  the  7-story  office  building  and  replace  it  with 
a  3-story  structure  having  the  first  floor  occupied  almost 
entirely  by  the  theater  entrance  and   the  two   upper 
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FIG.  2.     COMBINATION  OF  SPREAD  FOOTINGS  AND 
DEEP  PIERS 

floors  devoted  to  offices;  (2)  reconstruct  the  interior  of 
the  theater  so  as  to  eliminate  all  interior  supporting 
columns  and  give  an  unobstructed  floor  space;  (3)  re- 
tain the  old  walls,  foundations  and  roof  trusses  of  the 
theater,  underpinning  the  w^alls  by  new  foundations 
carried  to  a  greater  depth  and  giving  a  wider  bearing 
surface.  In  order  to  eliminate  the  former  entrance 
ramp  or  incline  which  ascended  from  the  sidewalk  level 
to  the  theater  lobby,  the  new  orchestra  floor  and  stage 
were  planned  at  an  elevation  4  to  9  ft.  below  the  or- 
iginal level.  This  change  necessitated  deepening  the 
basement  by  an  amount  varying  from  2  to  9  ft. 

A  single  steeply-inclined  balcony  will  replace  the  two 
old  balconies  and  will  be  supported  by  steel  cantilever 
girders  having  their  upper  ends  anchored  to  a  steel  truss 
and  tjieir  lower  ends  seated  in  another  steel  truss  span- 
ning the  main  floor. 

At  first  it  was  thought  that  it  would  be  necessary 
to  support  the  building  entirely  upon  concrete  founda- 
tion piers  sunk  to  rock  or  hardpan.  But  in  view  of  the 
relatively  light  wall  loading  of  the  theater  section, 
where  the  walls  carry  little  more  than  the  roof  trusses, 
it  was  decided  that  for  this  part  of  the  building  it 
would  be  sufliicient  to  underpin  the  walls  by  concrete 
foundation  walls  having  spread  footings  at  an  average 
depth  of  9  ft.  below  datum.  This  arrangement  also 
gives  space  for  a  new  basement  over  the  entire  area. 
The  arrangement  of  the  new  footing  wall  and  founda- 
tion piers  is  shown  in  Fig.  2. 

These  new  wall  foundations,  Fig.  3,  are  of  mass  con- 
crete, having  the  inside  face  vertical  and  the  outside 
face  sloping  at  an  angle  of  45  deg.,  which  gave  sufficient 
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working  room  in  reaching  the  desired  width  of  footing. 
Below  the  basement  floor  the  foundation  projects  4  to  5 
ft.  on  the  inside  of  the  building,  thus  giving  a  footing 
which  varies  from  10  ft.  9  in.  to  15  ft.  10  in.  in  width. 
The  footings  were  reinforced  with  a  grillage  of  8-in. 
I-beams  spaced  7i  to  12  in.  c.  to  c.  By  this  construction 
the  load  on  the  clay  is  reduced  to  about  11  tons  per 
square  foot,  as  noted  above. 

The  foundation  walls  were  built  in  sections  5  ft.  long, 
remote  from  each  other,  so  that  only  small  portions  of 
the  old  walls  were  underpinned  at  one  time.  This 
is  indicated  by  the  dates  on  the  portion  of  the  progress 
plan  in  Fig.  2.  During  the  excavation  for  a  5-ft.  sec- 
tion the  old  footing  was  supported  by  posts  and  build- 
ing jacks.  Each  concrete  section  was  finished  with  its 
top  30  in.  below  the  old  stone  footing  course.  After 
the  concrete  had  set  for  seven  days,  building  jacks 
were  placed  on  the  section  of  new  wall  and  screwed 
up  to  take  a  bearing  ag.ainst  the  bottom  of  the  old  foot- 
ing. (Fig.  4.)  By  this  method  of  support  any  settlement 
of  the  new  wall  could  be  taken  up  by  the  jacks,  thus 
maintaining  a  positive  support  for  the  building.  As  a 
matter  of  fact  there  was  hardly  any  settlement.  After 
about  60.  days  the  jack  screws  were  removed  and  the 
space  between  top  of  new  wall  and  bottom  of  old  foot- 
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UNDERPINNING   OLD   WALLS    WITH    NEW   WIDE- 
BASE  FOOTING 


FIG.  4.     JACKS  PLACED  BETWEEN  NEW  CONCRETE  WALL 
AND  OLD  FOOTING 

ing  was  filled  tightly  with  brickwork  laid  in  cement 
mortar.  Finally  the  projecting  portion  of  the  old  stone 
footing  slabs  on  the  inside  of  the  building  was  broken 
off  by  means  of  pneumatic  drills. 

During  this  foundation  work  the  wall  columns  sup- 
porting the  theater  roof  trusses  were  shored  up  on 
needle  beams  supported  by  timber  cribbing  which  was 
built  up  from  the  new  footing  level  and  at  a  little  dis- 
tance from  the  wall.  To  permit  removal  of  the  founda- 
tions of  interior  columns  which  carried  the  balconies 
and  orchestra  floor,  groups  of  I-beams  were  placed  in 
the  most  convenient  positions.  Cribbing  or  blocking 
was  built  up  on  these  beams.  Jack  screws  between  the 
cribbing  and  the  old  floor  framing  transfeiTed  the  load 
to  these  temporary  supports,  leaving  the  old  pedestal 
and  footing  free  for  removal. 

The  shoring  I-beams  were  supported  in  part  on  new 
brick  piers  which  will  serve  to  support  the  new  audi- 
torium floor.  These  piers  were  built  in  circular  shafts 
just  large  enough  for  bricklayers  to  work,  the  bottom 
of  the  .shaft  being  enlarged  for  a  concrete  footing 
course  re.sting  on  the  clay. 
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For  carrying  the  heavier  loads,  sixteen  concrete  piers 
were  carried  down  to  bedrock  at  about  100  ft.  below 
datum.  Two  of  these  support  the  truss  over  the  pro- 
scenium arch;  four  carry  the  trusses  forming  the 
fulcrum  and  rear  anchorage  for  the  balcony  cantilever 
girders,  and  the  others  support  the  framing  of  the 
front  part  of  the  building.  These  piers  are  4  to  5  ft.  in 
diameter  and  were  built  in  wood-lined  open  wells  or 
caissons  in  accordance  with  usual  Chicago  practice  for 
deep  foundations. 

All  reconstruction  of  the  foundations  was  done  with- 
out closing  the  theater  or  office  building.  Supplies  were 
delivered  from  an  alley  at  the  side  of  the  building.  No 
e.xcavated  material  was  hauled  away  on  the  street  as 
all  this  material  was  dumped  down  a  chute  into  cars  of 
the  freight  tunnel  system  and  hauled  away  for  filling  on 
the  lake  front.  A  4-yd.  motor-driven  concrete  mixer 
was  operated  in  the  space  excavated  for  the  new  base- 
ment. Work  was  carried  on  in  three  8-hour  shifts  per 
day  and  a  total  of  about  60  men  on  each  shift  were  em- 
ployed during  the  heavier  part  of  the  job.^  Work  was 
commenced  on  Dec.  12,  1921,  and  was  completed  on 
May  1,  1922,  with  the  old  building  seated  on  the  new 
foundation  walls  and  concrete  piers  ready  for  the  alter- 
ations to  the  supersti-ucture. 

This  foundation  work  was  planned  and  carried  out 
by  the  L.  P.  Friestedt  Co.,  Chicago,  under  the  personal 
direction  of  S.  M.  Gooder,  general  superintendent.  The 
architects  are  Thomas  W.  Lamb,  New  York,  and  Henry 
L.  Newhouse,  resident  architect,  Chicago.  J.  G.  Giaver, 
Chicago,  is  the  consulting  engineer  for  foundations 
and  structural  design. 


Achorutes  Viaticus  Clean  Sewage  Filters 

THE  inoculation  of  percolating  sewage  filters  at 
Glasgow,  Scotland,  with  the  insect  achorutes  viati- 
cus for  the  purpose  of  cleaning  the  filtering  material, 
and  particularly  to  prevent  ponding,  has  been  success- 
fully practiced  during  the  past  summer,  according  to  a 
letter  received  by  Engiyieerinti  Neivs-Record  from  F.  W. 
Harris,  corpoi-ation  chemist  and  city  analyst  of  Glas- 
gow. Experiments  with  this  method  were  begun  on 
Jan.  21,  1921,  on  two  filters  each  containing  2  cu.ft. 
of  whinstone — the  material  used  in  Glasgow  sprinkling 
filters.  Later  in  1921,  boxes  of  whinstone,  inoculated 
from  the  small  test  filters  were  embedded  in  the  top 
layers  of  the  regular  filters.  The  original  tests  and  the 
further  working  trial  just  mentioned  were  described  in 
The  Engineer,  (London),  for  Feb.  10,  1922.  Regarding 
the  experience  of  the  past  season,  Mr.  Harris  writes 
under  date  of  Sept.  13,  as  follows: 

Although  my  method  of  inoculation  was  adopted  in  the 
early  part  of  October,  1921,  the  results  obtained  have  been 
remarkably  good  in  spite  of  the  fact  that  the  "trades  waste" 
character  of  our  sewage,  the  large  sized  smooth  surface 
media,  and  the  exposed  position  of  our  filters  are  conditions 
unfavorable  to  rapid  propagation  of  these  insects.  Within 
the  last  few  weeks  ocular  evidence  has  been  obtained  that 
the  area,  slightly  exceeding  2\  acres,  of  our  percolating 
filters  has  been  thoroughly  inoculated  and,  in  the  greater 
part,  well  colonised  with  these  insects,  with  the  result  that 
considerable  sections  which  had  previously  been  constantly 
"ponded"  are  now  perfectly  clean.  The  surface  media  is 
almost  in  as  clean  and  open  a  condition  as  when  the  filters 
were  first  started. 

In  his  article  in  The  Engineer,  Mr.  Harris  credits 
A.  Bell,  chemist  and  manager  of  the  sewage- works  of 
Barnsly,  with  having  "first  established"  this  method. 


Partners  in  a  Great  Adventure 

The  Relations  of  the  Engineer  and  Contractor  as 

Seen  by  the  President  of  the  Associated 

General  Contractors 

Extracts  from  address  by  Arthur  S.  Bent,  President  of 
the  Afisociated  General  Contractors  of  America,  before  the 
Ls  Angeles  Section  of  the  American  Society  of  Civil 
Engineers. 

THE  CONTACT  between  the  engineer  and  contractor 
should  always  be  one  of  mutual  confidence  and  co- 
operation but  this  is  made  difficult  under  the  common  form 
of  contract  which  at  once  sets  up  an  abnormal  relationship. 
Their  interests  do  not  run  altogether  parallel.  There  is  a 
fertile  field  for  mutual  irritation  and  distnist.  The  con- 
tractor, while  we  may  safely  credit  him  with  a  desire  to  do  a 
good  job,  is  primarily  in  the  business  to  make  money  and 
he  can't  help  viewing  the  acts  and  attitude  of  the  engineer 
in  the  light  of  their  effect  on  his  profits.  The  engineer  is 
chiefly  concerned  with  the  satisfaction  and  credit  he  will  get 
from  a  first-class  piece  of  work.  Usually  he  is  generous 
enough  to  hope  the  contractor  will  make  money,  but  of 
course  he  feels  no  responsibility  about  this.  In  the  con- 
tractor's heart,  born  of  his  experience,  there  is  always  the 
f--eling  that  he  will  be  made  the  "goat"  in  many  little  ways, 
perhaps  in  big  ones,  and  that  he  is  pretty  sure  to  suffer 
some  injustices  on  every  contract.  In  the  engineer's  heart, 
on  the  other  hand,  is  the  fear  that  if  the  contractor  isn't 
V  atched  he  may  "scamp"  the  job,  or  at  least  neglect  it. 
Such  a  mental  attitude  as  this  is  obviously  a  brake  on 
progress  and  a  heavy  handicap  to  the  thing  we  both  are 
trying  to  do. 

I  firmly  believe  that  the  origin  and  foundation  of  this 
attitude  is  the  form  of  contract  under  which  we  ordinarily 
work.  In  its  development  one  party  to  it  has  no  voice.  It  is 
drawn  up  for  the  owner.  In  every  line  it  breathes  distrust 
of  the  other  party.  It  is  full  of  drastic  provisions  which 
indicate  complete  lack  of  confidence  in  the  contractor. 

It  is  true  that  the  unfair  contract  is  seldom  written  by 
the  engineer.  It  is  the  ingenious  deviltry  of  the  owner's 
attorney,  whose  sole  function  is  a  conscientious  and  cold- 
blooded effort  to  secure  every  possible  advantage  for  his 
client.  Whatever  its  source,  it  is  out  of  joint  with  the 
spirit  of  business  today.  "Caveat  emptor"  is  now  a  business 
barbarism.     Today  we  say,  "Live  and  help  live." 

For  more  than  a  year  committees  from  your  organization, 
the  Associated  General  Contractors,  the  architects,  the  rail- 
-vay  engineers  association  and  the  highway  engineers  have 
been  working  together  earnestly  to  develop  a  fair  type  of 
universal  contract,  which  when  completed,  it  is  hoped,  will 
receive  the  formal  sanction  of  these  bodies  and  be  officially 
adopted  by  them.  These  contracts  will  cover  the  funda- 
mentals of  the  four  great  divisions  of  construction — rail- 
ways, highways,  buildings  and  public  works,  and  it  will 
only  be  necessary  to  make  them  fit  local  conditions  and 
siecifications  in  each  case.  With  the  official  adoption  of 
these  contract  forms,  I  firmly  believe  that  three-fourths  of 
the  litigation  and  half  of  the  friction  will  disappear. 

Engineers  and  Contractors  Differ. — In  spite  of  some  un- 
fortunate aspects  of  our  contracts,  and  the  disagreements 
that  arise  under  present  systems,  able  and  conscientious 
engineers  have  the  complete  confidence  and  respect  of  the 
cf  ntractors.  We  learn  much  from  you.  We  are  also  aware 
that  practically  every  engineer  is  sure  he  would  be  a  better 
contractor  than  any  he  ever  saw,  and  we  know  from  much 
observation  that  99  per  cent  of  you  would  be  dead  failures. 
You  can  and  do  put  through  great  projects  without  con- 
tf-actors.  Sometimes  you  bcac  our  bids  (though  there  is 
usually  an  explanation  when  you  do).  Often  you  improve 
on  our  methods  and  equipment.  But  you  do  this  with  the 
owners'  bank  account  behind  you  and  physical  results  as 
your  main  goal.  You  are  very  successful  as  a  department 
of  a  contracting  organization,  but  almo.^t  always,  when  you 
step  out  into  the  strictly  competitive  field,  as  we  have  to  go, 
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get  your  work  by  being  the  low  bidder  for  it  and  put  into 
it  your  little  ten  or  twenty  thousand  dollars  that  you  have 
accumulated,  you  come  quickly  to  grief. 

I  have  seen  many,  many  such  failures  and,  pondering 
much  over  them,  have  concluded  that  the  answer  is  one  of 
psychology.  I  think  that  which  makes  a  good  engineer,  the 
temperament  and  tastes  and  abilities  which  make  for  his 
success,  cause  his  failure  as  a  contractor.  If  he  is  capable 
of  being  a  good  engineer,  he  is  congenitally  unfit  to  drive 
a  bunch  of  laborers  over  onto  the  right  side  of  the  ledger, 
or  to  bulldoze  nature,  or  to  wrest  success  with  profit  from 
crude  and  adverse  conditions. 

I  hope  this  is  so,  for  I  believe  there  is  a  full  field  of  use- 
fulness for  you  and  also  for  us.  I  think  it  is  an  economic 
mistake  when  engineers  try  to  elin.inate  the  contractor  or 
are  unwilling  to  let  him  have  private  work  at  a  fair  profit. 
I  think  you  should  never  begrudge  us  good  prices.  I  think 
you  should  try  to  build  us  up  so  that  you  can  have  our 
experience  and  our  organizations  and  our  responsibility  to 
dppend  upon — available  when  you  need  them. 

We  contractors  believe  that  our  craft  is  the  orderly  de- 
velopment of  a  legitimate  function.  We  are  convinced  that 
desirable  economic  conditions  flow  from  this  set  up.  Society 
needs  the  contractor,  the  man  who  builds  up  a  great  fabric 
of  experience  and  skill  and  organization  and  appliances 
and  holds  them  ready  for  responsible  public  service. 

Day  Labor  Versus  Contract. — If  this  is  true,  then  your 
position  is  unsound  when  you  recommend  or  undertake 
construction  work  with  your  own  forces,  particularly  public 
v.ork  of  importance.  If  this  is  right,  it  is  right  all  the  time, 
and  a  final  analysis  finds  the  Associated  General  Con- 
tractors and  the  entire  construction  army,  built  up  by  an 
endless  process  of  specialization  and  elimination,  swept  into 
the  discard.  Don't  you  think  this  would  be  a  disaster  to 
society?  Private  construction  would  then  inevitably  be  the 
victim  of  hopeless  incompetence,  now  eliminated  by  the 
fierce  fire  of  competition.  Public  work  would  become  the 
plaything  of  politics. 

What  arguments  are  there  for  not  letting  work  out  by 
ecntract?  The  common  one  is  that  the  contractors'  profit 
may  by  combinations  be  made  too  high.  I  want  to  assure 
you  that  general  contracting  has  passed  out  of  the  era  of 
combinations,  and  it  is  today  absolutely  impossible  to 
"frame  up"  an  important  piece  of  work.  If  bidding  is  gen- 
uine competition,  is  it  to  be  assumed  that  all  of  these  gi-eat 
construction  organizations,  carrying  their  loads  of  overhead 
whether  working  or  not,  are  willing  to  let  these  jobs  gb  by 
unless  they  can  make  exorbitant  profits?  As  a  matter  of 
tact  we  cut  our  costs  as  low  as  we  dare  go,  in  the  hope  of 
landing  jobs,  and  then  add  from  10  to  15  per  cent. 

Do  you  feel,  as  engineers,  that  there  is  any  obligation  on 
you,  or  that  it  is  worth  your  while,  to  gamble  in  an  eff'ort 
to  save  part  of  that  per  cent;  and  are  you  justified  in  be- 
lieving that,  in  spite  of  his  life-time  of  struggle  in  the 
game,  you  can  beat  the  contractors'  costs?  You  cannot 
know  that  bids  will  be  too  high  until  you  get  them,  and  you 
do  know  how  often  the  opening  of  bids  reveals  a  gratifying 
reduction  of  the  engineer's  estimate. 

Creators — Not  Gamblers. — To  summarize:  The  construc- 
tor is  the  precursor  of  every  form  of  human  activity.  He 
cannot  be  spared.  We,  like  you,  are  personal  service  agents. 
That  is  the  only  thing  we  have  to  sell.  We  are  creators, 
not  gamblers.  The  things  other  men  produce  remain  only 
materials,  commodities,  passing  through  many  hands  and 
growing  constantly  more  costly  but  not  more  useful,  until 
finally  the  constructor  takes  them  and  transforms  them  into 
permanent  structures,  accomplishes  their  final  destiny  of 
usefulness  to  man,  from  which  there  is  no  further  change. 
If  he  fails  to  do  his  work  well,  all  that  has  gone  before  has 
failed,  too.  If  he  does  it  well,  he  is  the  fruition  of  a  thou- 
sand hopes.  Is  such  an  agent  to  be  hampered  by  distrust 
and  injustice?  Or  should  he  be  upheld,  and  helped,  and 
encouraged?  Should  we  secretly  rejoice  when  we  get  the 
work  of  his  hands  for  less  than  it  cost  him,  or  should  we 
want  him  to  be  well  paid  for  work  well  done?  Should  we 
undermine  him  and  set  him  aside  and  find  ways  to  do  his 


v.'ork  without  him,  or  should  we  build  him  up  in  honorable 
usefulness  and  strengthen  his  character  and  his  hands  for 
this  special  service  to  society?  As  he  does  his  work  well  or 
ill,  so  communities  thrive. 

Co-operation  Needed. — In  all  the  transactions  between 
men,  their  relations  to  each  other  are  primarily  determined 
by  their  attitude  of  mind  and  this  in  turn  is  largely  the  re- 
sultant of  their  estimate  of  each  other.  If  I  have  before 
v.'e  a  business  meeting  with  a  shyster  lawyer,  I  approach 
it  with  a  prejudice  and  suspicion  which  at  the  outset  makes 
it  almost  impossible  for  us  to  work  together,  even  though 
he  might  be  in  a  position  to  serve  my  interests  and  be  will- 
ing to  do  so.  But  if  I  have  the  same  matter  in  hand  with 
Try  banker,  whom  I  have  long  trusted,  our  minds  meet  at 
once  and  the  result  is  quickly  and  efficiently  reached. 

Contracting  once  was  largely  a  gambling  game  that  en- 
'  ouraged  and  developed  sharp  practices;  today  it  is  a  highly 
systematized  business  conducted  in  all  its  larger  activities 
upon  a  scientific  basis.  Once  it  operated  under  crude 
methods  with  primitive  equipment;  today  it  succeeds  only 
by  the  highest  efficiency,  and  is  supported  by  a  vast  organ- 
ization of  designers  and  manufacturers  who  furnish  it  with 
highly  specialized  equipment  for  its  efficient  conduct.  Once 
it  was  led  by  strong  but  untrained  men,  who  by  force  of 
character  or.shrewdness  had  fought  their  way  to  the  front; 
today  its  great  forces  are  directed  and  co-ordinated  by  men 
of  trained  minds,  of  sterling  character  and  of  the  highest 
ideals.  The  old  unfair  contract  was  the  natural  develop- 
ment of  the  old  condition;  today  it  is  an  obstructive  misfit. 
Engineers  are  devotees  of  efficiency;  you  are  its  greatest 
bulwark.  But  efficiency  in  construction  will  always  be 
bi;sed  upon  co-operation  between  the  engineer  and  con- 
tractor. And  such  co-operation  must  rest  upon  a  fair  con- 
tract and  upon  mutual  confidence. 

A.  G.  C.  Promotes  Fair  Plaij. — The  Associated  General 
Contractors,  in  working  for  this  fair  contract,  is  an  organi- 
zation of  great  power,  with  no  aims  that  are  not  in  public 
interest,  with  no  secret  activities,  no  veiled  propaganda,  no 
accumulated  fund,  no  selfish  purposes.  Its  administration 
passes  at  short  intervals  from  group  to  group,  over  all 
parts  of  this  country.  Its  ethics  and  objectives  are  as  fine 
as  any.  This  organization  now  says  to  the  engineers  and 
architects:  "This  is  the  new  order  we  are  bringing  to  pass, 
this  is  the  new  day  in  our  great  industry  which  we  are 
hastening.  You  are  our  natural  allies.  We  cannot  succeed 
without  you;  so  will  you  not  stretch  out  your  hand  to  us, 
divest  yourselves  of  that  old  mental  attitude  of  fear  and 
distrust  of  us?  It  is  now  an  anachronism,  it  'doesn't 
belong.'  Give  us  at  the  outset  a  contract  that  doesn't  assail 
our  self  respect,  doesn't  announce  in  advance  your  expecta- 
tion that  we  will  prove  both  incompetent  and  dishonest. 
Help  our  success  in  our  work  by  the  same  promptness  and 
efficiency  on  your  part  that  you  demand  of  us.  Stop  letting 
us  pay  for  your  mistakes  and  omissions.  See  that  we  get 
our  progress  payment  on  the  day  it  is  due.  Be  zealous  to 
give  us  the  final  acceptance  at  the  earliest  possible  moment. 
See  through  our  eyes,  too.  Treat  us  as  you  would  if  we 
paid  half  your  fee.  And  learn  then  how  marvelously  our 
common  life-work  can  be  lifted  up." 

But  most  of  all,  we  ask  you  to  recognize  that  the  old 
order  has  passed  away,  that  the  successful  contractor  of 
today  deserves  your  confidence  and  respect,  and  that  the 
construction  industry  and  the  vasb  public  interests 
dependent  upon  it  are  entitled  to  results  which  can  be 
achieved  only  by  real  co-operation  between  you  and  us. 


Cement-Gun  Concrete  in  Metal  Mines 

The  Bureau  of  Mines  of  the  Department  of  the  Inte- 
rior has  issued  a  tjTDewritten  memorandum  of  30  pp. 
entitled  "Gunite  in  Metal  Mines."  by  Byron  Pickard, 
district  mining  engineer  of  the  Bureau.  It  takes  up  in 
some  detail  the  application  of  gunite  in  mining  work, 
describes  a  number  of  installations,  and  gives  several 
tables  of  costs,  and  a  bibliography. 
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Unusual  Lift-Locks  Proposed  For 
Rhine-Danube  Divide 

German  Engineers  Plan  Lifts  Greater  Than  60  Ft., 

Using  Hydrostatic  Device  and  Special 

Counterweight  Designs 

IN  CONNECTION  with  the  projected  canal  to  con- 
nect the  Rhine  and  the  Danube  via  the  Neckar  as 
described  in  Engin-jrring  News-Record,  March  30,  1922, 
page  521,  the  engineers  have  encountered  some  excep- 
tionally difficult  problems  in  lock  design.  As  explained 
in  the  article  cited,  the  Neckar  may  be  canalized  as  far 

as    Plochingen,    which    lies 
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FIG.  1.     RHINE-DANUBE 
WATERWAY 


at  an  elevation  of  780  ft. 
above  datum.  Between  this 
point  and  Ulm,  the  head  of 
navigation  on  the  Danube, 
the  watei'way  must  cross 
the  plateau  of  the  Alb, 
a  distance  of  14  miles,  at 
an  elevation  of  1,830  ft. 
(Figs.  1  and  2).  This 
means  an  ascent  from 
Plochingen  of  1,050  ft.  and 
a  descent  on  the  south 
aide  of  about  300  ft.  to  the  level  of  the  Danube.  It  is 
planned  to  overcome  this  great  difference  in  level  by 
29  lifts,  some  of  which  may  be  in  the  form  of  ordinary 
locks;  but  the  problem  is  much  complicated  by  the 
absence  of  an  adequate  water  supply  for  the  summit 
level  of  the  canal.  If  ordinary  locks  were  used  to  make 
this  ascent  the  water  for  this  operation  would  have  to 
be  raised  300  ft.  from  the  Danube  to  the  summit  level. 
Recourse  must  be  had  then  to  specially  designed  lifts, 
certain  types  of  which  are  already  in  successful  use. 
In  some  instances,  however,  lifts  must  be  negotiated 
which  are  much  greater  than  have  yet  been  accomplished 
even  by  mechanically  oper<-\ted  elevators,  for  no  experi- 
ence is  available  with  any  such  structure  having  a  lift 
of  more  than  60  feet. 

Hydrostatic  Lift-Locks. — Several  designs  have  been 
proposed  for  installations  that  would  make  these  lifts 
and  at  the  same  time  involve  the  use  of  no  water. 
One  of  these  has  been  proposed  by  the  firm  of  Griin  & 
Bilfinger  of  Mannheim,  who,  working  under  the  direc- 
tion of  the  Southwest  German  Canal  Association,  have 
devised  a  so-called  p'unger  lock  or  marine  elevator.  In 
this  design  a  steel-frame  truck  carries  a  trough  of 
water  in  which  the  boat  floats  while  being  raised  or 
lowered.  As  shown  in  Fig.  3,  however,  the  plunger  lock 
differs  from  the  ordinary  mechanical  lift,  in  that  the 
weight  of  the  truck,  the  trough  and  its  contents  is 
counterbalanced  by  the  buoyancy  of  a  large  cylindrical 
displacement-chamber  or  float,  so  proportioned  that 
when  it  is  fully  immersed  as  shown  in  the  figure,  it 
carries  the  total  weight  of  the  movable  structure. 

The  power  required  then  is  only  that  needed  to  over- 
come starting  inertia  and  friction  losses.     For  lifting 
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a  1,200-ton  boat  a  height  of  46  ft.  it  is  estimated  that 
not  more  than  5  kw.-hr.  will  be  required.  The  speed 
of  operation  being  assumed  at  20  ft.  per  minute,  the 
total  rise  requires  2J  minutes.  If  we  estimate  for  enter- 
ing and  leaving  the  lift  7  minutes  each  way,  the  pass- 
age of  the  boat  through  the  lock  requires  about  17 
minutes.  Working  through  16  hours,  50  ships  daily 
could  be  locked  through,  making  a  total  capacity  for 
the  lock  of  9,000,000  tons  annually. 

The  water  tank  in  which  the  displacement-chamber 
is  immersed  may  vary  in  shape  according  to  the  nature 
of  the  underlying  ground  and  other  governing  condi- 
tions. This  device  not  only  is  easily  adaptable  to  all 
sorts  of  topography  but  also  is  free  in  a  large  measure 
from  structural  and  foundation  difficulties,  for  by  utiliz- 
ing the  buoyant  effect  of  water  a  great  reduction  is 
effected  in  the  loads  for  which  provision  must   be  made. 

Application  to  Loiu  Lifts. — In  another  form,  the 
plunger  lock  is  available  even   for  lifts  of  only   16  to 
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FIG.   3.     PROPOSED  HYDROSTATIC  LIFT-U5CK 

By  the  application  of  hydro-static  principles  this  design 
a\oM.s  tlv'  I  c'-cssit\'  for  roiipte'"\veii.'-litirp  nnti  tb*^  str-uctm-e 
that  would  be  required  to  receive  the  ei"eat  loads  involved 
and  distribute  them  over  the  foundation. 

33  ft.,  at  a  construction  cost  that  would  not  exceed 
substantially  the  cost  of  a  chamber  lock  of  equal  capac- 
ity. In  this  form  the  trough  in  which  the  boat  is  carried 
is  inside  the  displacement-chamber  (see  Fig.  4).  This 
chamber  is  a  reinforced-concrete  tube  having  an  outside 
diameter  of  50  ft.  During  operation  this  chamber 
rises  and  falls  as  with  the  type  already  described.  At 
both  ends  of  this  chamber  are  reinforced-concrete  col- 
lars or  endwalls.  In  order  that  the  interior  of  the 
chamber  may  remain  in  communication  with  the  outside 
air  during  the  operation  of  the  lock,  these  endwalls  are 
mad3  to  serve  also  as  the  end  walls  of  the  tanks  in 
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PROPOSED  HYDROSTATIC  LIFT-LOCK  FOR  LOW  LIFTS 


FIG.  4 

In  this  type  the  displacement  chamber  is  used  also  to  contain  the  vessel  being  locked 
through.  The  reinforced-concrete  end-plates  of  the  chamber  are  rectangular  and  of  such 
height  and  design  that  they  form  also  the  end  walls  of  the  tank  In  which  the  chamber 
floats  throughout  its  travel.     Lifting  power  is  applied  at  both  ends  of  the  chamber. 

which  the  chamber  floats.  This  is  effected  by  the  use 
of  water-tight  packing  between  these  movable  endwalls 
and  the  fixed  sidewalls.  In  this  form  the  steel  frame 
and  moving  traveler  can  be  installed  outside  the  water 
tank  so  that  it  may  always  be  accessible.  The  driving 
machinery  is  even  simpler  than  before  and  requires  for 
lifting  a  1,200-ton  boat  a  height  of  26.4  ft.  not  more 
than  3  kw.-hrs. 

Economy  of  Hydrostatic  Lifts. — An  important  advan- 
tage of  these  hydrostatic  lift-locks  is  their  exceptional 
economy.  With  a  lift  of  86  ft.  as  occurs  several  times 
in  the  crossing  of  the  Alb,  we  have  a  cost  of  construc- 
tion estimated  at  3J  million  marks  (pre-war  basis)  as 
opposed  to  an  estimate  of  5.6  million  marks  for  the  cost 
of  construction  of  two  chamber  locks  in  flight,  each  of 
43-ft.  lift  and  equipped  with  storage  reservoirs  for 
conserving  water.  The  difference,  it  will  be  seen, 
amounts  to  more  than  2.1  million  marks.  If  we  take 
into  consideration  also  the  cost  of  the  necessary  plant 
for  pumping  back  the  used  water  in  connection  with 
the  storage  reservoir;  and  the  capitalized  annual  opei- 
ating  cost,  the  difference  in  cost  between  a  lock  of  this 
design  and  a  flight  of  chamber  locks  increases  to  about 
five  million  marks,  all  on  a  pre-war  basis.  This  advan- 
tage diminishes,  of  course,  as  the  lift  decreases,  but, 
varying  with  local  conditions,  it  still  obtains  at  lifts 
as  low  as  43  to  46  ft.  For  smaller  lifts,  down  even  to 
23  or  30  ft.,  comparisons  show  that  the  second  type,  with 
iboat  inside  displacement  chamber,  may  be  advantageous. 

Counteriveighted  Lift-Lock. — Another  design  for  a 
lifting  installation  has  been  prepared  jointly  by  four 


Machine  house  engineering  firms ;    Demag  of 

Duisburg ;  Dyckerhoff  &  Wid- 
mann  Co.,  of  Biebrich;  Gute- 
hoffnungshutte,  of  Oberhausen 
and  the  Siemens-Schuckert  Co., 
of  Berlin,  who  specialize  in 
crane  design,  civil  engineer- 
ing, structural  design,  and 
electrical  apparatus,  respec- 
tively. This  scheme  does  not 
contemplate  using  the  buoy- 
ancy principle  but  relies  upon 
an  ordinary  mechanical  lift, 
using  counterweights  to  com- 
pensate for  the  weight  of  the 
trough  and  its  contents.  As 
this  must  involve  the  handling 
of  heavy  loads  at  considerable 
height,  the  supporting  structure  will  necessarily  be  mas- 
sive and  require  careful  design  to  provide  for  uniform 
distribution  over  the  foundation.  The  general  appearance 
of  the  outside  of  such  a  structure  is  shown  in  Fig.  5. 


1"'  UngiTwdinal  Section  Cioii  iaction 

FIG.   6.      SECTIONS   THROUGH   COUNTERWEIGHTED 

LIFT-LOCKS 

The  counterweight  is  divided  into  many  small  elements  each 
supported  by  its  own  wlrc-rope  but  the  elements  of  each  group 
are  so  yo!:e::i  together  that  failure  of  a  rope  simply  distributes 
the  load  of  its  weight  among  the  other  ropes  of  the  group.  Lift- 
ing power  is  applied  through  rompensatine  levers  that  insure 
holding  the  lift-tank  level. 


FIG.  5.     COUNTERWEIGHTED  LIFT-LOCK 
In  this  design  the  tank  and  its  contents  are  counterweighted, 
making  necessary  a  massive  supporting  structure. 

Both  ends  of  the  trough  and  of  the  canal  reaches  are 

closed   by   double-walled   gates   which   provide   security 

in  case  of  damage  to  either  inner  or  outer  walls.     The 

gates  are  raised  by  electrically-operated  winches  which 

are  so  interlocked  with  the  main  winding-gear  that 

the  trough  cannot  be  moved  while  the  gates  are  open 

and  neither  the  trough  nor  the  reaches  can  be  opened 

unless  the  trough  is  in  an  end  position. 

Raising  and  lowering  are  effected  by  a  number  of 
electrically  operated  winches  and  endless  link  chains 
which  travel  over  sprockets  and  are  connected  to  the 
trough  by  a  system  of  equalizing  levers.  (See  Fig.  6.) 
These  insure  an  equal  distribution  of  the  load  and  hold 
the  trough  level.  Two  sets  of  brakes  are  provided,  one 
electro-magnelicand  the  other  operated  by  compressed 
air.    Both  act  automatically  in  case  of  accident. 

The  weight  of  trough  and  contents  is  balanced  by  a 
series  of  counterweights  arranged  in  groups  and  sus- 
pended by  wire  ropes."  As  these  weights  are  inde- 
pendent of  each  other,  each  rope  has  only  to  carry  the 
assigned  load;  but  a.  frame  surrounding  each  group 
of  weights  prevents  the  fall  of  any  weight.     If  one 
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rope  should  part  the  load  of  its  counterweight  would  be 
distributed  evenly  among  the  remaining  ropes. 

Operation — Vessels  are  towed  into  the  trough  by 
electric  capstans.  The  operation  of  the  lift  is  auto- 
matically regulated  so  that  it  moves  slowly  until  it  is 
clear  of  the  reach.  It  i.s  then  brought  up  to  normal 
speed,  which  is  maintained  until  it  attains  the  other 
reach,  when  it  is  gradually  reduced.  A  single  locking 
requires  about  17  minutes,  ascent  and  descent  requires 
about  the  same  interval.  As  in  all  such  cases  more  time 
is  required  to  get  the  boat  in  and  out  of  the  trough 
than  to  perform  the  lifting  operation.  Owing  to  the 
counterweights,  power  is  required  only  to  overcome 
starting  inertia  and  friction. 

A  distinctive  feature  of  the  design  is  the  handling  of 
heavy  loads  by  subdividing  them  and  distributing  them 
over  a  large  number  of  comparatively  small  carrying 
elements.  In  this  way  details  are  kept  within  limits 
that  have  already  been  proved  adequate  and  safe  in 
actual  practice;  and  any  damage  element  may  be  re- 
placed quickly  without  disturbing  the  operation  of  the 
entire  installation.  In  accordance  with  this  principle, 
160  parallel  connected  ropes  are  used  to  carry  the 
trough  and  its  contents.  The  lifting  chains  and  winches 
are  strong  enough  to  take  up  the  stresses  that  would  be 
produced  if  the  trough  should  accidentally  run  dry. 

Water-Power — As  a  canal  only  50  miles  in  length 
crossing  a  high  plateau  cannot  be  maintained  by  tools 
levied  on  shipping,  it  is  planned  to  develop  the  Neckar 
as  far  as  Mannheim  and  the  Danube  as  far  as  Kehlheim 
to  produce  sufficient  power  to  pay  for  the  canalization 
of  the  Neckar  and  Danube  as  well  as  for  the  crossing  of 
the  Alb. 

Under  these  conditions  the  tolls  required  on  the  entire 
canal  will  be  about  equal  to  those  which  are  raised  on 
the  Rhine. 

We  are  indebted  for  the  information  contained  in  this 
article  to  Dr.  Karl  Haller,  Regierungsbaumeister,  Stutt- 
gart, and  Emil  Krahnen,  M.E.,  Duisburg. 


Asphalt  Paving  Costs  of  1916  and  1922 
Compared 

AN  ITEMIZET>  analysis  of  the  cost  of  asphalt  paving 
l\  in  Chicago  as  of  1916  and  1922,  based  on  actual 
prices,  is  contained  in  a  report  by  F.  J.  Herlihy,  general 
manager,  White  Paving  Co.,  Chicago,  acting  for  his  own 
concern  and  the  firms  of  R.  F.  Conway  Co.,  and  the 
American  Asphalt  Paving  Co.  The  report  is  made  to 
M.  J.  Faherty,  President,  Board  of  Local  Improvements 
of  Chicago,  in  rebuttal  of  charges  made  by  the  Chicafjo 
Tribune  that  asphalt  paving  bidding  prices  in  1922  in- 
dicate exhorbitant  profits. 

Comparison  in  detail  is  made  of  wages  and  prices, 
item  by  item,  for  1916  and  1922.  As  summarized,  the 
results  are  as  follows: 

Item  1916  1922 
Concrete  base:  sq.yd. 

Materials $0.5831  $  1 .  046 

Fine  grade 0.0470  0.098 

Mixing  and  placing 0.0899  0.185 

Plantcost 0.0153  0.042 

Total $0.7353         $1,371 

Asphalt:  Bq.yd. 

Materials $0.5867  $0,9414 

Plant  cliareos •  0.0630  0.1846 

Plant  operation 0.0766  0.2084 

Hauling 0.1065  0.1879 

Laying     0.0418  0.0869 

Cement 0.0020  0.0035 

Total $0  8C66  ^  •<I.6I27 


General  overhead $0  0382  $0.0770 

DLseimnt  on  bonds 0  0382  0.3080 

Corstruct ion  bond .          0.0191  0.0385 

Field  overhead 0.0680  0.  1380 

Total,  sq.yd $1 .  7954  $3. 5452 

Profit $0.1145  $0.3048 

Bid  price $  1 . 9 1 00  $3  8500 

Per  cent  profit 6.3  8.6 

These  figures  include  pavement  only.  Grading  costs 

are  shown  to  have  similarly  increased  as  follows: 

Ileni                                                                                                         1916  1922 

G?ner!il  overhead,  cu.vd $0  0144  $0  0544 

ni.scount  on  bonds 0.0144  0.2176 

Construction  bond 0.0072  0  0272 

Operation 0.6133  2  0367 

Total $0. 6493  $2  3359 

Profit $0.0707  $0  3841 

Bid $0.7200  $2.7200 

For  curb  and  gutter  construction  at  the  two  dates 
the  figures  given  are: 

1916  1922 

Total  per  lin.ft $0.5933  $1.1214 

Profit $0  0867  $0.1286 

Bid $0  6800  $1.2500 


Pulling  Concrete  Piles  at  the 
Galveston  Causeway 

utilizing  Equipment  on  Hand  7,500  Piles  in  the 

Capped  Bulkhead  of  Old  Filled  Portion 

Removed  by  Portable  Derricks 

TWO  traveling  derrick  plants  at  each  of  three  points 
were  used  to  pull  the  7,500  reinforced-concrete 
sheetpiles  along  the  new  portion  of  the  Galveston 
Causeway  where  concrete  arches  to  give  a  wider  water- 
way have  replaced  the  former  earth  fill  held  in  place 
by  bulkheads  of  sheetpiling.  From  10  to  70  piles  per 
day  were  pulled  by  each  plant,  the  estimate  being  30 
piles  per  day  minimum.  The  cost  of  pulling  and  loading 
on  barges  was  $4.50  per  pile;  towing,  handling  and 
stacking  cost  $2  to  $2.50  per  pile. 

In  the  original  construction  the  approaches  consisted 
of  an  earth  fill  confined  between  parallel  rows  of  sheet- 
piles  driven  150  ft.  apart  with  their  tops  projecting 
4  ft.  above  mean  low  tide.  The  top  was  a  reinforced- 
concrete  cap,  18  in.  high  and  24  in.  wide  well  anchored 
to  the  reinfoi'cing  steel  which  was  left  protruding  above 
the  pile  heads.  The  piles  were  10  x  18  in.  in  cross 
section,  18  ft.  long  and  penetrated  the  fairly  tough  clay 
8  to  10  ft.  The  confined  fill  was  sloped  upward  on  a  1 
to  2  slope  to  El.  15  (zero  is  at  mean  low  tide).  This 
slope  was  protected  by  a  lightly  reinforced-concrete 
blanket  6  in.  thick.  The  bottom  of  this  slab  was  sup- 
ported on  top  of  the  cap  over  the  sheetpiling  and  its  top 
was  supported  on  the  base  of  a  concrete  railing.  The 
foundation  of  the  railing  rested  on  the  sand  fill. 

During  the  1915  tropical  hurricane  the  gulf  waters 
were  carried  with  great  force  over  the  top  of  the 
causeway  undermining  the  upper  support  of  the  slab 
by  scour  and  rupturing  it  as  it  subsided.  Passages  for 
the  water  were  opened  and  the  sand  fill  was  rapidly 
washed  out  letting  the  slab  fall  lower  and  lower  until 
it  became  a  heap  of  wreckage,  but  the  sheetpiling  bulk- 
heads were  not  damaged. 

In  the  reconstruction  of  the  destroyed  portion  of 
the  causeway,  which  was  begun  in  the  latter  part  of 
1917,  the  entire  approach  has  been  replaced  with  re- 
inforced-concrete arches  similar  in  design  to  the  main 
structure  which  suffered  no  damage.  This  old  arched 
structure  consisted  of  28  reinforced-concrete  arches 
of  a  clear  span  length  of  70  ft.  each.  The  new  or 
additional  work  consists  of  28  arches  on  the  Galveston 
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Island  end  and  51  arches  on  the  Virginia  Point  or  main- 
land end  of  the  causevva\ .  All  new  arches  have  60-ft. 
clear  span  and  are  supported  on  piers  10  ft.  wide,  making 
the  span  of  additional  arches  70  ft.  c.  to  c.  of  piers.  The 
arched  structure  is  63  ft.  wide,  thus  leaving  the  two 
rows  of  sheetpiles  44  ft.  from  the  arches  on  each  side. 

The  sheetpiles,  which  extended  4  ft.  above  mean  low 
tide,  were  considered  an  obstruction  to  the  flow  of 
water  through  the  arches.  As  one  of  the  main  purposes 
in  adopting  the  arch  t.vpe  of  construction  was  to  get  a 
maximum  of  waterway,  it  was  decided  to  pull  all  of  the 
piles  after  completion  of  the  arches.  Their  presence 
during  construction  was  valuable  as  a  cofferdam  for 
excavation  and  foundation  work  as  they  were  so  closely 
and  well  driven  that  it  required  very  little  pumping  to 
make  dry  excavation  possible. 

In  deciding  on  the  best  and  cheapest  method  for  the 
removal  of  the  piles,  consideration  had  to  be  given 
to  the  various  obstacles  to  be  encountered.  Floating 
equipment  appeared  to  be  the  logical  plant  to  be  used 
but  owing  to  frequent  low  tide  conditions  and  a  large 
amount  of  debris  from  old  wreckage  strewn  along  both 
sides  of  the  sheetpile  wall  it  was  decided  impracticable 
to  use  such  a  plant.  Furthermore  as  no  floating  plant 
had  been  used  in  construction  it  would  have  had  to  be 
provided  at  great  expense.  A  number  of  traveling 
derricks  of  heavy  type  from  the  construction  plant  were 
immediately  available.  It  was  also  found  that  these 
derricks  could  be  operated  regardless  of  tide  conditions. 
Therefore  this  equipment  was  used.  One  rail  for  the 
movement  of  the  derrick  plant  was  laid  on  top  of  the 
concrete  cap ;  the  olher  rail  was  supported  on  a  line 
of  old  timber  piles  capped  with  12  x  12-in.  stringers 
which  were  driven  as  the  work  progressed. 

The  operations  of  pulling  were  as  follows:  One  der- 
rick was  used  to  drive  the  piles  for  the  track  of  which 
there  was  300  lin.ft.  used.  It  also  removed  all  debris 
and  wreckage  found  within  reach  of  the  boom.  The 
boom  on  this  derrick  was  headed  in  the  direction  of 
travel,  the  mast  being  placed  over  the  concrete  wall 
support.  Following  was  the  second  or  pulling  derrick, 
which  not  only  pulled  the  piles  but  also  dismantled  the 
track  as  it  went  along  and  loaded  the  withdrawn  piles 
on  pontoons.  As  fast  as  the  wooden  piles  and  stringers 
were  dismantled  they  were  floated  ahead  to  the  forward 
plant  and  redriven.    This  arrangement  made  necessary  a 


PULLING  CONCRETE  PILES  AND  LOADING  ON  LIGHT- 
DRAFT  SCOW 
Boom  down  giving  a  side  pull  to  Jirealt  bond  and  disengage 
pile.      Derrick,    .supported    on    pie    cap.    is    moved    back   at 
intervals,  cap  dynamited  and  pulling  continued. 


BULKHEAD  OF  FORMER  FILL  ACTED  AS  COFFERDAM 
DURING  ARCH  COXSTRUCTION 


minimum  amount  of  piles,  track  rails  and  stringers 
all  of  which  were  from  the  construction  material. 

Dynamite  was  used  in  the  removal  of  the  concrete 
cap,  which  was  shattered  and  then  picked  loose  with 
picks.  About  six  J-lb.  cartridges  of  dynamite  were 
placed  on  top  of  the  concrete  cap  every  5  ft.,  mud-capped 
with  clay  about  8  in.  thick  and  discharged  with  electric 
exploders.  About  18  ft.  of  cap  was  broken  off  at  one 
time.  The  boom  was  then  lowered  and  a  side  pull 
made  on  the  sheetpiling  to  break  the  bond  between  the 
piles  and  to  disengage  the  core  lock  binding  them  to- 
gether. A  chain  sling  was  then  made  around  the  pile 
head,  the  boom  raised  and  a  vertical  pull  exerted  lifting 
the  pile  out  of  place.  After  pulling  10  or  12  piles  in 
this  way,  the  derrick  was  rolled  along  and  the  operation 
was  repeated.  Most  of  the  piles  pulled  came  out  fairly 
easily  but  in  some  cases  it  required  as  much  as  45 
min.  to  extricate  one  pile. 

The  water  of  the  bay  is  very  shallow  and  at  low  tide 
insufficient  to  float  barges.  Small  gasoline  tow  boats 
were  used  in  towing  the  piles  away  after  pulling.  Sev- 
eral small  16  X  30-ft.  scows  were  built  for  a  displace- 
ment of  6  in.  light.  They  were  able  to  haul  the  piles 
at  the  rate  of  8  to  12  per  load  depending  on  the  tide. 
At  full  tide  the  bay  was  usually  so  rough  that  navi- 
gation was  impossible,  making  the  removal  of  piles 
«  diflicult  and  rather  expensive  operation.  The  piles 
weighed  nearly  2  tons  each  and  had  to  be  towed  on  an 
average  of  3,000  ft.  to  a  point  where  they  were  un- 
loaded by  a  stiff-leg  derrick  to  small  tram  cars  pulled 
by  a  dinkey  engine  to  the  material  yard,  a  distance  of 
1,500  ft.  farther  away.  Here  they  were  unloaded  by 
another  derrick  and  stored  for  further  disposition. 

This  work  was  done  by  and  under  the  immediate  di- 
rection of  H.  F.  Jonas,  who  took  over  the  completion 
of  the  Causeway  after  the  work  was  abandoned  by  the 
contractor,  June  15,  1920.  Prior  to  this  date  from 
Oct.  1,  1917,  Mr.  Jonas  had  been  supervising  engineer. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion  of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Our  opinion  is  that  the  Arrowrock  Dam  still  leads  the 
world  from  the  viewpoint  of  bigness  or  maximum  height, 
which  is  the  most  common  and  reasonable  conception  of 
magnitude  of  a  dam  expressed  in  one  dimension.  "How 
High  Is  a  Dam?"  is  discussed  at  some  length  in  our  editorial 
pages  this   week. — Editor.] 


A  Tribute  to  the  Late  Thomas  B.  Bryson 

Sir — The  article  in  Engineering  News-Record,  Sept.  21, 
p.  493,  containing  a  record  of  the  career  of  the  late  Thomas 
B.  Bryson,  omits  note  of  a  very  important  and  hazardous 
piece  of  work  which  occupied  much  of  his  time  for  two 
aid  a  half  years.  During  1914,  1915  and  1916,  the  work  of 
building  the  cofferdam  for  the  46th  St.  pier  rock  excavation 
was  carried  out  by  Holbrook,  Cabot  &  Rollins  under  the 
direction  of  the  writer.  Very  little  knowledge  was  at  hand 
concerning  the  exact  action  of  the  70-ft.  steel  sheetpiles 
forming  the  core  of  a  high  gravity  dam  with  a  head  of  55  ft. 
Much  movement,  which  at  times  became  alarming,  took 
')lace.  Mr.  Bryson,  as  vice-president  of  the  contracting 
firm,  gave  his  "constant  attention  to  this  work,  and  tne 
VI  iter  desires  to  acknowledge  in  full  his  indebtedness  to  the 
memory  of  this  gi-eat  engineer-contractor  for  his  having 
overcome  many  serious  difficulties  successfully. 
Charles  W.  Staniford, 
Former  Chief  Engineer,  Dept.  of  Docks  and  Ferries, 
New  York  City. 

New  York,  Sept.  22. 

Which  Is  the  Highest  Dam  in  the  World? 

Sir — Permit  me  to  ask  a  simple  question  to  which  engi- 
neers may  give  different  answers:  Which  is  the  highest 
masonry  dam  in  the  world?  This  depends  upon  what  one 
calls  the  height  of  the  dam.  Is  it  the  distance  from  the  top 
to  the  lowest  point  in  the  foundation,  measured  in  a  vertical 
line,  or  is  it  the  elevation  of  the  crest  above  the  lowest  point 
in  the  foundation,  wherever  it  may  be,  measured,  if  neces- 
sary, in  vertical  offsets? 

To  take  a  practical  example,  based  upon  data  recently 
furnished  to  the  writer  by  the  United  States  Reclamation 
Service:  The  elevation  of  the  crest  of  the  Arrowrock  Dam 
above  the  lowest  point  in  the  foundation,  which  in  this  case 
is  at  the  downstream  toe  of  the  dam,  is  348.5  ft.,  while  the 
vertical  distance  from  the  crest  to  the  lowest  point  in  the 
cutoff  trench  is  only  326  ft.  Which  of  these  two  distances 
is  the  height  of  the  dam?  It  seems  to  the  writer  that  the 
answer  should  be  that  the  latter  distance  is,  strictly  speak- 
ing, the  height  of  the  dam  and  that  the  former  is  simply  the 
elevation  of  the  crest  above  the  lowest  point  in  the 
foundation. 

If  a  railroad  embankment  were  50  ft.  high,  except  near 
one  of  the  slopes  where  the  ground  was  50  ft.  lower,  no 
engineer  would  call  the  height  of  this  embankment  100  ft. 
If  a  rectangular  tower  were  100  ft.  high,  except  at  one 
corner  where  the  foundation  rock  sloped  to  an  elevation 
50  ft.  lower,  the  height  of  this  tower  would  undoubtedly  be 
called  100  ft.  and  not  150  ft. 

According  to  information  given  the  writer  by  engineers 
connected  with  the  construction  of  the  Camarasa  Dam, 
built  in  Spain  in  1918-20,  this  dam  is  founded  on  rock 
which  is  practically  level,  and  its  maximum  height, 
measured  in  a  vertical  line,  is '334.66  ft.  In  an  article  by 
W.  Ranney  in  your  issue  of  Aug.  17,  1922,  the  maximum 
height  of  this  dam  is  given  as  333  ft.  Even  if  we  take  this 
figure,  the  Camarasa  Dam  is  4.5  ft.  higher  than  the  Arrow- 
rock Dam,  measured  vertically  from  the  top  to  the  bottom. 

New  York,  Sept.  22.  Edward  Wegmann. 

[Mr.  Wegmann's  next  to  last  paragraph  illustrates  per- 
fectly the  difficulties  involved  in  any  definition  of  maximuiii 
height.  He  arbitrarily  defines  his  embankment  as  a  50, ft. 
one  and  his  tower  as  a  100  ft.  one.  Fifty  feet  above  what; 
one  hundred  feet  above  what?  Neither  embankment  nor 
tower  presumably  is  restingon  a  plane  perfectly  horizontal 
except  for  a  single  geometrical  point  below  the  rc.nainder. 


The  Use  of  Diagrams  for  Reinforced- 
Conerete  Design 

Sir — In  considering  design  in  reinforced  concrete  we  are 
faced  at  the  outset  with  difficulties  that  do  not  occur  with 
other  materials.  Bearing  in  mind  that  the  best  design  is  not 
necessarily  the  one  that  uses  the  least  material  or  the  one 
in  which  the  material  is  most  fully  and  uniformly  stressed 
but  is  the  one  which  fulfils  best  the  requirements  of  the  case 
with  due  regard  to  cost,  it  follows  that  a  satisfactory 
standardization  of  reinforced-concrete  sections  is  a  difficult 
thing  to  attain  by  reason  of  the  larger  number  of  variables 
involved  and  the  much  more  complex  way  in  which  they 
enter  into  the  problem.  Hence,  in  general,  a  far  greater 
amount  of  individualistic  des'gning  is  brought  in. 

Such  work  may  be  done  in  two  ways,  either  by  working 
out  every  case  from  first  principles,  using  the  standard 
formulas  and  methods  based  on  generally  approved  assump- 
tions, or  by  reducing  these  to  the  form  of  diagrams  with  or 
without  making  simplifying  assumptions.  Reinforced-con- 
crete design,  by  reason  of  the  cumbrousness  of  many  of  the 
rigidly  correct  algebraic  expressions  involved,  lends  itself 
naturally  to  treatment  by  graphical  charts.  It  is  an  easy 
matter  to  prepare  a  set  of  graphs  which  will  give  the  solu- 
tions of  all  the  fundamental  formulas  for  stresses,  sectional 
areas,  etc.,  and  I  have  used  a  series  of  such  charts  to  cover 
all  ordinary  problems  of  beams,  slabs  and  columns  where 
definite  maximum  unit  stresses  in  concrete  and  steel  are 
specified. 

If  plotted  sufficiently  carefully  and  to  suitable  scales  such 
diagrams  are  capable  of  simplifying  design  arithmetic  con- 
siderably without  sacrificing  in  any  way  the  accuracy  of  the 
algebraic  calculation.  Mo.st  of  them  can  be  found,  either 
plotted  right  out  or  indicated  diagrammatically  in  the  prin- 
cipal text-books  and  involve  no  novelty  of  any  sort.  They 
are  the  limit  to  which  it  is  possible  to  carry  g^raphical  treat- 
ment without  introducing  simplifying  assumptions.  It  is 
this  latter  process  which  produces  the  crops  of  diagrams  to 
which  the  articles  in  Engineering  Neu-s-Record  have  from 
time  to  time  referred,  and  the  inexhaustible  supply  is  due 
apparently  to  the  large  variation  in  the  assumptions  made. 
In  an  endeavor  to  simplify  as  far  as  possible  the  routine 
of  my  own  calculations  I  have  examined  at  different  times 
various  diagrams  and  theories  published  in  the  engineering 
press.  As  a  result  I  have  become  chary  of  accepting  pub- 
lished charts  without  a  rigid  examination  of  the  methods  by 
which  they  are  produced.  The  simplifications  admissible  in 
one  case  may  be  of  dubious  validity  when  applied  to  another 
type  of  structure.  It  is  the  exception  rather  than  the  rule 
for  the  inventor  of  a  new  des'gning  diagram  to  enter  into 
the  algebraic  processes  by  which  his  results  are  achieved 
and  to  publish  the  degree  of  accuracy  of  his  chart  in  its  ap- 
plications. Yet  it  should  be  the  rule.  Otherwise  serious 
errors  may  ai  ise  easily  by  the  use  of  the  diagram  for  cases 
for  which  it  is  not  adapted.  The  user  of  the  chart  usually 
implicitly  believes  its  accuracy  and  develops  a  faith  in  it 
born  of  a  blissful  ignorance  of  the  shortcomings  of  its  basic 
assumptions. 

There  are  a  number  of  calculations  which  frequetly  arise 
in  reinforced-concrete  design  where  the  only  alternative  to 
using  a  chart  based  upon  approximations  is  to  make  tedious 
arithmetical  calculations  on  the  basis  of  trial  and  error. 
Such  cases  occur  with  beams  and  slabs  which  have  to  resist 
combination  of  direct  and  bending  stresses.  For  these  the 
graph  is  of  great  value  provided  its  limitations  are  kept 
fully  in  view  when  it  is  being  used.  In  a  doubtful  case 
stresses  can  always  be  figured  as  a  check  after  the  section 
has  been  designed. 

I  conclude,  therefore,  that  the  most  suitable  procedure  in 
reinforced-concrete  design  is  that  in  which  the  fundamental 
formulas  are  developed  out  in  the  form  either  of  charts  or 
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tables  which  are  used  to  form  the  basis  of  simplified  arith- 
metical work.  This  method  absorbs  somewhat  more  time  in 
practice  but  has  the  ^-eat  advantage  of  giving  complete 
confidence  in  the  results.  If  the  office  be  one  in  which  there 
is  specialization  in  any  particular  form  of  structure  it  will 
pay  to  develop  a  series  of  standards  adaptable  to  it.  These 
can  be  determined  once  for  all  and  tabulated  in  much  the 
same  way  as  structural  steel  details  can,  but  a  greater 
degree  of  latitude  must  be  allowed  in  the  standards  if  they 
are  to  meet  successfully  the  more  varying  conditions  of  rein- 
forced-concrete  construction.  It  is  unwise  to  use  all-embrac- 
ing diagrams  unless  fully  conversant,  by  direct  analysis  and 
test,  with  their  limitations,  particularly  when  their  origin 
and  the  process  of  their  development  is  at  all  obscure. 

London,  Eng.  E.  G.  Walker,  M.  Am.  Soc.  C.E. 

Aug.  1. 

Net  Section  of  Riveted  Tension  Members 

Sir — Referring  to  Prof.  C.  R.  Young's  comment  on  my 
letter  concerning  net  section  in  riveted  tension  members,  in 
your  issue  of  Sept.  21,  page  490,  I  wish  to  point  out  two 
things.  First,  there  is  a  distinction  between  a  I'iveted  seam 
in  two  tank  or  boiler  sheets  and  a  tension  member  that 
is  perforated  with  holes  for  rivets.  Second,  the  important 
question  of  economy  enters  in  a  way  Prof.  Young  does  not 
seem  to  appreciate. 

As  I  stated  in  my  earlier  letter  a  plate  seam  has  a  zigzag 


One  brofre  -thus  Five  broire  +hus  Three  hroire  i^us 

NINE  TENSION  TESTS  ON  PERFORATED  BARS 

line  of  holes,  and  each  hole  contains  a  rivet  pulling  against 
the  metal.  This  constitutes  a  concentrated  load  tending 
to  tear  the  plate  beside  the  rivet  hole.  Naturally  the  zigzag 
line  will  be  the  one  to  rupture,  and  the  sti'ess  will  not  ap- 
proach uniformity  between  the  rivets. 

In  a  perforated  tension  member  the  rivets,  excepting  at 
the  end  connection  or  a  splice,  are  merely  holding  the  parts 
together  and  are  under  little  or  no  stress.  The  stress  of 
the  member  has  ample  opportunity  to  distribute  itself,  with 
approximately  uniform  intensity,  over  the  area  between  the 
holes. 

Of  course  the  detail  of  the  end  or  of  a  splice  is  a  govern- 
ing detail  in  a  tension  member,  and,  as  Prof.  Young  points 
out,  I  emphasize  this  in  my  book;  but  it  is  also  true  that 
the  end  detail  need  not  govern  the  section  of  the  body  of 
the  member.  In  my  book,  "Steel  Designing,"  page  202,  this 
very  thing  is  emphasized,  for  it  is  recommended  that  the 
rivets  in  the  splice  be  tapered  so  as  not  to  take  out  unnec- 
essary holes  in  the  body  of  the  member.  Also  it  is  pointed 
out,  on  page  191,  that  the  area  beside  a  pin  hole  should  be 
50  per  cent  greater  than  the  net  section  of  the  member  re- 
quires. This  corresponds  in  a  measure  to  a  rivet  seam, 
where  a  concentrated  load  occurs  at  the  rivet. 

Another  distinction  between  a  plate  seam  and  a  struc- 
tural member  end  connection  is  that  the  structural  member 
has  the  rivets  distributed  along  a  fraction  of  the  length  of 
the  member.  The  necessity  of  this,  in  good  design,  I  also 
point  out. 

On  the  question  of  economy:  If  a  rivet  seam  requires  10 
per  cent  or  30  per  cent  excess  area  in  a  zigzag  section,  as 
determined  by  test,  it  should  of  course  be  so  designed;  and 
if  an  end  detail  requires  like  excess  area,  because  of  stress 
in  the  rivets,  the  same  should  be  supplied.  But  it  is  not 
economical  to  penalize  a  bridge  member  perhaps  40  or  50 
feet  long  because  the  end  detail  needs  this  provision.  In 
proper  design  end  details  are  commonly  given  excess  area 
in  any  event. 

It  is  in  long  angles  of  girders  and  tension  members, 
which  have  several  rows  of  holes,  and  in  component  plates 
of  girder  flanges  and  tension  members,  where  the  rule  of 
adding  10  to  30  per  cent  extra  area  in  a  zigzag  section 
means  a  large  addition  to  the  weight  of  a  structure.     This 


is  not  a  mere  academic  question.  It  affects  designing  very 
vitally.  It  should  not  be  determined  on  the  basis  of  un- 
supported theory,  especially  a  theory  having  no  confirma- 
tion in  tests.  Tests  of  perforated  plates,  not  of  riveted 
seams,  should  be  the  criterion. 

Prof.  Young  points  out  that  some  of  my  tests  published 
in  Enyineering  News,  May  3,  1906,  p.  48§,  are  unsymmetri- 
cal,  and  therefore  other  effects  are  brought  in.  This  is 
conceded,  but  he  does  not  dwell  on  tests  28  to  36,  which 
were  symmetrical  and  which  had  three  ways  of  breaking 
through  the  holes,  one  transversely  through  a  central  hole, 
one  transversely  through  two  half  holes  on  the  edges,  and 
one  in  a  zigzag  line.  All  have  equal  area.  I  do  not  see 
how  the  ultimate  unit  stress  in  these  tests,  or  any  other  of 
my  tests,  has  any  bearing  on  Prof.  Young's  theory.  His 
theory  is  supposed  to  prove  that  a  large  percentage  of  area 
is  required  in  a  zigzag  line  for  strength  equal  to  that  in  a 
transverse  line.  If  that  theory  is  correct,  every  one  of  these 
nine  tests,  or  of  nine  hundred,  should  break  in  the  zigzag 
section.  Not  one  of  the  nine  broke  solely  in  that  section. 
One  broke  transversely  through  the  central  hole,  five  broke 
on  the  diagonal  line  on  one-half  of  the  bar,  three  broke  on 
the  diagonal  line  on  one-half  and  simultaneously  on  the 
transverse  and  the  diagonal  line  on  the  other  half  (see 
sketch). 

This  seems  to  indicate  clearly  that  the  strengths  on  the 
transverse  and  diagonal  sections  of  equal  area  are  about 
equal.  Edward  Godfrey, 

Pittsburgh,  Sept.  30.  Structural  Engineer. 


Painting  Galvanized  Sheets 

Sir — There  is  apparently  a  wide  difference  of  opinion  as 
to  when  and  how  galvanized  iron  sheets  for  roofs  of  build- 
ings are  to  be  painted. 

It  is  pretty  generally  accepted  that  new  sheets  are  diffi- 
cult to  paint,  and  moreover  the  paint  does  not  adhere  to 
them  as  it  should,  owing  to  the  grease  on  the  sheets.  Al- 
lowing the  sheets  to  be  exposed  to  the  weather  for  several 
months  before  painting  is  probably  quite  a  good  method. 
It  is  not  practicable  to  lay  the  sheets  outside  for  the  neces- 
sary time,  and  so  they  are  usually  put  direct  onto  the  build- 
ing and  after  6  or  't  months  painted.  This  has  one  very 
bad  feature,  and  that  is  that  it  is  not  possible  to  paint  both 
sides  of  each  sheet  at  the  overlaps  and  also  behind  the 
purlins,  girts,  etc. 

What   is    really   wanted    is    a    prtparation   to   wash   the 
greasiness   off   the   sheets    and    still   not   destroy   the   zinc  . 
coating. 

In  Trautwine's  "Civil  Engineering,"  page  1162,  he  says: 
"Paint  does  not  adhere  well  to  new  zinc,  and  this  is  the 
principal  reason  why  new  galvanized  roofs  are  not  painted; 
but  this  may  be  remedied  by  first  brushing  the  zinc  over 
with  the  following:  One  part  chloride  of  copper,  one  part 
nitrate  of  copper,  one  part  sal-ammoniac.  Dissolve  in  64 
parts  of  water.  Then  add  o.".e  part  of  commercial  hydi^o- 
chloric  acid.  Dries  within  12  to  24  hrs.  and  may  then  be 
painted."  Hool  &  Johnson's  "Building  Construction,"  page 
1015,  says:  "If  galvanized  iron  is  allowed  to  weather  for  a 
year  before  painting,  ordinary  oil  paints  may  be  used,  but 
if  new  the  surface  must  be  specially  treated  to  enable  the 
paint  to  adhere.  A  satisfactory  method  is  to  brush  the 
surface  of  the  galvanized  iron  with  a  solution  of  6  02.  of 
acetate  of  copper  to  a  gallon  of  water,  allownng  this  to  dry 
for  about  24  hrs.  before  painting." 

Objections  have  been  raised  to  these  methods  on  the 
grounds  that  the  chemical  action  which  takes  place  between 
the  copper  and  the  zinc  is  highly  detrimental  to  the  zinc. 
Is  this  the  case?  Has  a  solution  of  caustic  soda  ever  been 
tried  and,  if  so,  with  what  results? 

Owing  to  the  large  number  of  buildings  throughout  the 
world  which  are  covered  with  galvanized  sheets,  I  think  it 
would  be  of  great  advantage  to  many  people  if  the  opinions 
of  some  of  our  well  known  authorities  could  be  given 
through  the  medium  of  your  valuable  pages. 

F.   H.   Thomson, 
Clerk  of  Works,  Glenfield  &  Kennedy,  Ltd. 

Kilmarnock,  Scotland,  Sept.  26. 
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Dates  Set  for  Hearings  on 
Rail  Consolidations 

I.  C.  C.  To  Take  Up  During  November 

Plans     for     Western     Mergers — 

Southern  Hearings  Now  On 

With  the  approach  of  the  dates  set  by 
the  Interstate  Commerce  Commission 
for  hearings  on  some  of  the  important 
elements  of  its  tentative  plan  for  the 
consolidation  of  the  railroads  of  the 
country  into  not  more  than  eighteen  or 
twenty  groups,  public  interest  has  be- 
gun to  focus  on  the  proposal.  At  pi;es- 
ent  three  developments  are  in  the  im- 
mediate foreground. 

At  a  hearing  now  in  session  in  At- 
lanta, Ga.,  representatives  of  the 
Georgia,  Florida  &  Alabama  R.R.,  have 
suggested  a  system  having  as  its 
main  stem  the  Seaboard  Air  Line.  The 
plan  contemplates  the  inclusion  also  of 
the  St.  Louis-San  Francisco  Ry.,  from 
Memphis  to  Birmingham;  the  Western 
Ry.  of  Alabama,  from  Selma  to  Mont- 
gomery; the  Southern  Ry.  from  Selma 
to  Meridian,  and  from  Warm  Springs 
to  Columbus;  the  Alabama  &  Vicksburg 
Ry.,  the  Atlanta,  Birmingham  &  At- 
lantic Ry.,  the  Carolina,  Clinchfield  and 
Ohio  Ry.,  and  the  Georgia,  Florida  and 
Alabama  Ry.  Such  a  system,  it  is  con- 
tended, would  provide  for  an  adequate 
outlet  to  the  Mississippi,  the  Ohio,  and 
the  coalfields. 

In  the  Northwest,  the  first  hearing 
scheduled  is  for  Nov.  17,  when  it  is  ex- 
pected that  the  Great  Northern,  the 
Northern  Pacific  and  the  Chicago,  Bur- 
lington and  Quincy  roads  will  try  to 
convince  the  commission  that  they 
should  be  consolidated  into  one  group. 
In  the  plan  of  the  commission  the 
Northern  Pacific  and  the  Burlington 
have  been  grouped  with  the  Denver  & 
Rio  Grande,  the  Western  Pacific  and 
other  smaller  roads,  while  the  Great 
Northern  has  been  linked  with  the  Chi- 
cago, Milwaukee  and  St.  Paul,  the 
Minneapolis  and  St.  Louis  and  others  to 
form  another  trunk  system.  The  three 
roads  that  seek  consolidation  are  the 
so-called  Hill  roads  and  now  represent 
a  community  of  interest,  but  the  pur- 
pose of  the  commission  is  to  provide  a 
strong  partner  for  the  St.  Paul  so  that 
there  may  be  a  fair  competition  in  the 
northwestern  territory. 

The  Western  Situation- 

The  situation  in  the  far  West  will  be 
aired  at  a  hearing,  called  for  Nov.  21, 
on  the  application  of  the  Southern 
Pacific  Co.  for  permission  to  retain 
control  of  the  Central  Pacific.  Under 
a  decision  of  the  Supreme  Court,  that 
control  has  been  dissolved  as  being 
a  violation  of  the  Sherman  anti-trust 
law,  but  the  Southern  Pacific  now  ap- 
plies under  the  terms  of  the  Transporta- 
tion Act  of  1920. 

This  law  gives  to  the  Interstate  Com- 
merce Commission  the  authority  to  per- 
mit common  control  when  it  appears  to 
be  in  the  public  interest.  Meanwhile 
the  Union  Pacific  R.R.  is  preparing  to 
urge  that  the  petition  of  the  Southern 
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To  Investigate  Brake  Equipment 

The  whole  question  of  the  adequacy 
of  power  brakes  and  appliances  in  use 
on  the  equipment  of  the  railroads  of 
the  country  is  to  be  -  considered  at  a 
hearing  Nov.  8  before  Examiners  Mul- 
len and  Borland  of  the  Interstate  Com- 
merce Commission.  One  of  the  main 
questions  involved  is  whether  or  not 
air-brake  manufacturers  are  applying 
to  their  product  the  improvements 
which  are  available  or  whether  the 
situation  is  such  as  to  make  it  im- 
practicable to  apply  commercially  many 
of  the  improvements  which  are  worked 
out  •  but  which  for  economic  reasons, 
under  present  conditions  cannot  be 
applied  promptly  to  the  commercial 
product.      

Permit  Sought  for  Developing 
Mexican-U.  S.  Power  Site 

The  first  power  project  affecting  the 
international  boundary  with  Mexico, 
which  has  come  before  the  Federal 
Power  Commission,  is  that  covered  by 
an  application  of  R.  W.  Morrison,  of 
St.  Louis.  It  involves  the  erection  of  a 
power  dam  30  ft.  high  in  the  Rio 
Grande  10  miles  above  Laredo,  Texas. 
No  public  lands  are  involved  but  Con- 
gress has  declared  on  various  occasions 
that  the  Rio  Grande  is  to  be  regarded 
as  navigable  as  far  up  as  El  Paso. 

The  Federal  Power  Commission  can- 
not authorize  the  construction  of  that 
part  of  the  project  located  in  Mexican 
territory  but  it  is  understood  that  the 
necessary  permission  already  has  been 
obtained  from  the  Mexican  government. 
It  is  the  intention  to  install  equipment 
capable  of  generating  5,000  hp.  to  sup- 
plement the  .5,000  hp.  steam  plant  which 
now  is  furnishing  the  electricity  used 
in  Laredo. 

Pacific  be  denied  with  a  view  to  a  later 
union  of  the  Central  Pacific  with  the 
Union  Pacific  itself.  The  Ripley  plan 
upon  which  the  Interstate  Commerce 
Commission's  plan  was  based,  provided 
for  such  a  step  in  order  to  complete  the 
Union  Pacific  road  from  its  present 
terminus  at  Ogdon,  Utah,  to  the  coast; 
but  the  commission  modified  this  plan  so 
as  to  include  the  Central  Pacific  with 
the  Southern  Pacific,  as  was  the  condi- 
tion prior  to  the  decision  of  the  Supreme 
Court.  Public  opinion  throughout  the 
territory  served  by  the  roads  has  been 
much  aroused  and  both  parties  to  the 
controversy  are  conducting  campaigns 
of  education  to  win  public  support  for 
their  contentions. 

Meanwhile  reports  from  Washington 
indicate  that  Senator  Cummins  is 
planning  a  move  to  make  compulsory, 
rather  than  permissive,  the  grouping  of 
the  roads  into  a  limited  number  of  sys- 
tems as  is  contemplated  by  the  tentative 
plan  of  the  Interstate  Commerce  Com- 
mission. According  to  Thomas  De  Witt 
Cuyler,  chairman  of  the  Association  of 
Railway  Executives,  the  railroads  wU 
adopt  no  policy  with  respect  to  such  a 
proposal  until  the  nature  of  the  legis- 
lation had  been  clearly  defined. 


Congress  to  Provide  Funds 
for  Waterways  Projects 

Important   Items  in   River  and   Harbor 

Bill    Include    Projects    on    Three 

Coasts    and    Great    Lakes 

Washington  Correspondence 
Appropriations  covering  most  of  the 
river  and  harbor  act,  approved  by  the 
President  on  Sept.  22,  will  be  made  dur- 
ing the  December  session  of  Congress. 
The  more  important  projects  included 
in  the  act  of  Sept.  22  are  as  follows: 

Expenditure  of  $10,400,000  has  been 
recommended  by  the  Chief  of  Engineers 
for  the  improvement  of  the  New  York 
and  New  Jersey  channels.  There  is 
a  demand  for  a  better  channel  from 
Sandy  Hook  to  South  Amboy.  An 
initial  appropriation  of  $3,000,000  is 
desired,  to  be  followed  by  such  appro- 
priations as  may  be  necessary  to  com- 
plete the  work  in  five  years. 

Proposed  improvement  of  Newark 
Bay  and  of  the  Hackensack  and  Passaic 
Rivers  calls  for  an  estimated  expendi- 
ture of  $2,150,000.  The  plan  is  to 
dredge  the  channel  in  Newark  Bay  30 
ft.  deep  and  1,800  ft  wide  at  the 
entrance,  narrowing  to  400  ft.  below 
the  Central  Railroad  of  New  Jersey 
bridge  across  the  bay.  That  width  is 
to  be  continued  to  the  junction  of  the 
dredged  channels  in  the  Passaic  and 
Hackensack  Rivers  and  up  the  Hacken- 
sack to  the  bridge  of  the  Central  Rail- 
road of  New  Jersey;  thence  20  ft.  deep 
and  300  ft.  wide  to  deep  water  4,800  ft. 
above  the  Lincoln  Highway  bridge. 

Other  Recommendations 

To  extend  the  present  sea-wall  at 
Galveston  to  the  south  jetty  will  require 
an  expenditure  of  $670,000. 

Expenditure  of  $1,7.59,000  has  been 
recommended  by  the  Chief  of  Engineers 
for  the  further  improvement  of  the 
waterway  which  extends  from  Sabine 
Pass  through  the  Port  Arthur  and  the 
Sabine-Neches  Canals  and  the  Neches 
River  to  Beaumont,  Texas.  Proposed 
improvements  in  the  vicinity  of  Ar- 
ansas Pass  and  the  construction  of  a 
safe  and  adequate  harbor  at  Corpus 
Christi  involve  an  estimated  cost  of 
$5,051,900.  The  plan  is  to  complete 
this  work  within  two  years. 

The  plan  for  the  further  improve- 
ment of  the  Monongahela  River  calls 
for  the  ultimate  expenditure  of  $6,- 
640,439. 

It  is  proposed  to  improve  Milwaukee 
Harbor  by  extending  the  present  north 
breakwater  1,700  ■ft.,  so  as  to  give  a 
total  length  of  10,370  ft.  A  new  south 
breakwater  having  a  total  length  of 
9,650  ft.  has  been  recommended.  The 
channel  is  to  be  deepened  to  21  ft.  The 
total  estimated  cost  of  the  project  is 
$4,000,000,  with  an  initial  appropria- 
tion that  need  not  exceed  §1,000,000. 

The  further  improvement  of  the 
entrance  to  San  Francisco  harbor  in- 
volves the  dredging  of  the  channel 
through  the  outer  bar  to  a  depth  of  40 
ft  and  a  width  of  2,000  ft 
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Road  Engineering  Education 
Subject  of  Conference 

Educators.    Engineers   and    Automotive 

Men  to  Harmonize  Differences 

in  College  Curricula 

Education  in  hig-hway  engineering 
and  highway  transport  was  discussed 
at  a  conference  of  educators,  highway 
officials  and  representatives  of  the  auto- 
mobile industries  in  Washington,  D.  C, 
on  Oct.  26,  27  and  28.  About  400  dele- 
gates were  in  attendance.  Addresses 
were  given  by  leaders  in  the  field  and 
eleven  committees  sitting  several  hours 
a  day  brought  in  preliminary  repoi-ts 
on  various  phases  of  college  training 
in  highway  engineering  and  transport. 
These  reports  were  referred  to  a  co- 
ordinating committee  which  will  formu- 
late a  I'ecommended  curriculum  for  en- 
gineering schools  which  wish  to  fit 
students  for  highway  work. 

Speaking  of  the  opportunities  for 
engineering  college  graduates  in  high- 
way engineering,  Thomas  H.  MacDon- 
ald,  chief  of  the  U.  S.  Bureau  of  Public 
Roads,  pointed  out  that  "on  the  basis 
of  the  more  consei-vative  estimate  of 
actual  expenditures,  and  without  at- 
tempting to  fix  closely  the  proper  per- 
centage of  cost  for  engineering  serv- 
ices, there  should  be  invested  annually, 
at  the  present  rate,  for  the  engineering 
and  administrative  control  alone,  from 
30  to  60  million  doHars.  The  tendency 
of  highway  legislation  is  most  favorable 
.  to  the  man  who  will  consider  the  high- 
way field  as  his  future  work.  There  are 
opportunities  in  more  than  a  dozen  of 
major  fields  directly  connected  with 
highway  work.  The  rate  of  highway 
improvements  has  not  kept  pace  with 
the  demand  which,  together  with  the 
program  now  definitely  recognized, 
make  certain  a  long  period  of  activity." 

In  the  automobile  industry  and  high- 
way transport,  0.  C.  Hanch,  vice-presi- 
dent. Automobile  Chamber  of  Com- 
merce, urged  the  need  and  opportunity 
for  college  trained  men  for  research, 
production,  purchasing,  sale  extension 
and  highway  transport.  So  important 
is  this  supply  of  college  men  that  the 
industry  is  now  working  out  a  plan  by 
which  close  touch  can  be  kept  with 
graduates. 

Highway  Research 

Research  in  highway  engineering  and 
particularly  highway  transport  was 
urged  by  Dr.  W.  K.  Hatt,  director  of 
the  advisory  board  on  highway  research 
of  the  National  Research  Council. 
Pointing  out  that  very  few  problems 
in  highway  engineering  could  be  ap- 
proached with  any  considerable  num- 
ber of  determined  facts,  action  was 
urged  by  engineering  colleges  to  develop 
plans  for  research  work. 

Highway  finance  was  the  subject  of 
an  important  paner  by  A.  J.  Brosseau, 
U.  S.  Chamber  of  Commerce. 

Mr.  Brosseau  urged  that  five  steps  be 
taken  to  insui'e  adequate  and  uniform 
financing.  They  are:  prep.-ration  of  a 
construction  budget  by  every  state ;  that 
cost  of  construction  shall  be  borne  by 
state  bond  issues;  preparation  of  a  bud- 
get of  current  operating  costs;  expendi- 
tures in  all  states  should  be  under  the 
supervision  of  the  state  highway  de- 
partment, and  regulatory  power  should 
be  as  flexible  as  possible  and  lodged  en- 
tirely with  the  highway  department. 

The  highway  education  board  under 


Col.  William  D.  Uhler 

Col.  William  D.  Uhler,  for  a  dozen 
years  a  prominent  figure  in  the  highway 
field  and  since  1915  chief  engineer  of 
the  Pennsylvania 
State  Highway  De- 
partment, died  in 
Harrisburg,  Oct. 
27,  after  a  week's 
illness.  A  cere- 
bral hemorrhage 
occurred  Oct.  23 
and  from  then  un- 
til the  time  of  his 
death  Col.  Uhler 
was  unconscious, 
his  entire  left 
side  and  throat  having  been  paralyzed. 
During  the  war  he  served  first  with  the 
rank  of  major  in  the  Ordnance  Depart- 
ment and  later  as  lieutenant-colonel  in 
the  Motor  Transport  Division. 

He  was  born  at  Nazareth,  Pa.,  Nov.  8, 
1872,  and  began  engineering  work  in 
1890  as  rodman  and  instrumentman  on 
the  Lehigh  Valley  R.R.  For  the  next 
14  years  he  was  engaged  principally  in 
I'ailway  work  with  the  Lehigh  Valle:^, 
the  Maryland  &  Pennsylvania,  and  the 
Queen  Anne's  (later  the  Maryland, 
Delaware  &  Virginia)  Ry. 

His  entrance  into  the  highway  field 
dated  from  1904,  following  a  period  of 
six  months  at  the  U.  S.  Naval  Academy 
as  inspector  in  charge  of  quay-wall  con- 
struction. His  first  highway  assign- 
ment was  as  road  engineer  for  Caroline 
County,  Md.,  a  position  from  which  he 
was  promoted  four  years  later  to  be  en- 
gineer in  charge  of  maintenance  for 
the  Maryland  State  Roads  Commission. 
In  this  post  he  continued  until  1912 
when  he  resigned  to  join  the  staff  of 
the  Bureau  of  Highways  of  Philadelphia 
as  principal  assistant  engineer. 

When  Samuel  D.  Foster  resigned  as 
chief  engineer  of  the  Pennsylvania  State 
Highway  Department,  Governor  Brum- 
baugh selected  Col.  Uhler  as  his  suc- 
cessor, effective  April  7,  1915.  He  had 
been  the  engineering  head  of  the  Penn- 
sylvania State  Highway  Department 
from  that  time  until  his  death. 

Col.  Uhler  has  taken  an  active  part 
in  engineering  society  affairs,  particu- 
larly as  they  related  to  road  work.  He 
was  the  American  Society  of  Civil  En- 
gineers' representative  in  joint  relations 
with  other  national  societies  and  com- 
mittees on  paving  brick.  He  is  a  past- 
president  of  the  American  Association 
of  State  Highway  Officials  and  was  a 
candidate,  this  year,  for  president  of  the 
American  Road  Builders  Association. 

whose  direction  the  conference  was  held 
and  which  will  handle  the  educational 
committee  reports  and  co-ordinate  their 
suggestions  into  a  specific  course  of 
college  training  consists  of  John  T. 
Tigert,  U.  S.  Commissioner  of  Educa- 
tion, chairman;  Thomas  H.  MacDonald, 
chief  of  the  Bureau  of  Public  Roads; 
F.  C.  Boggs,  colonel.  Corps  of  Engi- 
neers, U.  S.  Army,  representing  the 
War  Department;  Roy  D.  Chapin,  pres- 
ident of  the  Hudson  Motor  Car  Co., 
representing  the  National  A.utomobilp 
Chamber  of  Commerce;  Harvey  S.  Fire- 
stone, representing  the  Rubber  Asso- 
ciation of  America;  F.  L.  Bishop,  dean, 
school  of  engineering.  University  of 
Pittsburgh,  representing  the  Society  for 
the  Promotion  of  Engineerinq-  Educa- 
tion; H.  W.  Alden,  representing  the 
Society  of  Automotive  Engineers,  and 
Walton  C.  John,  secretary. 


The  Engineer  in 
Public  Life 


ARTHUR  S.  BENT 

In  spite  of  his  responsibilities  as 
senior  member  of  the  firm  of  Bent 
Bi'os.,  contractors,  of  Los  Angeles, 
Calif.,  and  presi- 
dent of  the  As- 
sociated G  e  n  e  r- 
a  1  Contractors  of 
America,  Arthur 
S.  Bent  finds  time 
for  participation  in 
a  wide  range  of 
public  activities. 
He  is  a  dii'ector  of 
the  Merchants  and 
Manufacturers  As- 
sociation of  Los 
Angeles,  an  organ- 
ization which  has 
been  credited  with 
keeping  Los  An- 
geles industrially 
free  for  the  last  twenty  years  and 
which  has  a  membership  of  thou- 
sands of  business  men.  In  addition,  he 
is  a  director  of  the  local  Rotary  Club, 
director  of  the  Civic  Development  De- 
partment of  the  Chamber  of  Commerce 
of  the  United  States,  trustee  of  Pomona 
College,  and  a  member  of  the  Los  An- 
geles Chamber  of  Commerce  and  the 
Municipal  League. 

He  is  the  son  of  a  mining  engineer 
and  was  born  in  California  in  1863  in 
the  mining  region  of  the  high  Sierras, 
near  the  Yuba  dam.  After  attending 
the  public  schools  in  Los  Angeles  until 
he  was  sixteen  years  old,  he  started 
work  as  a  reporter  for  the  Daily  Ex- 
press of  that  city  and  after  a  couple 
of  years  of  journalism  he  drifted  into 
construction  work  and  laid  the  founda- 
tion of  the  general  contracting  organ- 
ization of  which  he  is  now  the  head. 
Included  in  the  list  of  completed  works 
which  the  Bent  organization  constructed 
are  the  Sweetwater  dam  at  San  Diego, 
the  Gibraltar  dam  at  Santa  Barbara, 
half  a  dozen  concrete-lined  oil  reser- 
voirs, numerous  water-works  and  sewer- 
age systems  irrigation  works  and  a 
large  mileage  of  California  state  high- 
ways. 

Mr.  Bent's  technical  associations,  in 
addition  to  the  Associated  General  Con- 
tractors, include  membership  in  the 
A.merican  Society  of  Civil  Engineers, 
the  American  Association  of  Engineers, 
the  American  Concrete  Institute,  and 
other  organizations,  national  and  local. 
His  practical  knowledge  and  experience 
are  regarded  as  an  important  asset  to 
the  work  of  the  Civic  Development  De- 
partment of  the  U.  S.  Chamber  of 
Commerce,  which  includes  sei-vice  and 
assistance  on  organization  problems  of 
local  chambers  of  commerce,  education, 
housing,  city  planning,  and  zoning,  citi- 
zenship, immigration,  Americanization, 
and  civic  research. 


To  Take  Bids  on  Narrows  Tunnel 

The  Board  of  Estimate  and  Appor- 
tionment of  New  York  City  has  ap- 
proved the  plans,  specifications,  and 
necessary  bond  issue  of  $575,000  to 
cover  the  construction  of  the  Brooklyn 
shaft  of  the  Narrows  tunnel  to  Staten 
Island.  Bids  are  to  be  opened  on  Nov. 
24,  1922, 
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Engineers  Explore  Colorado 
River  Canyons 

Expedition  Makes  Trips  in  Small  Boats 

From   Above   Utah-Arizona   Line 

to  Needles 

A  boat  expedition  through  some  of 
the  canyons  of  the  Colorado  River  both 
above  and  below  the  Grand  Canyon  has 
just  been  completed  by  a  group  of  engi- 
neers and  other  interested  individuals 
for  the  purpose  of  examining  some  of 
the  principal  dam  sites  of  the  various 
proposed  developments  novif  under  con- 
sideration. 

The  expedition  was  arranged  by 
E.  C.  La  Rue,  hydraulic  engineer,  U.  S. 
Geological  Survey,  who  had  previously 
made  two  other  exploring  journeys  over 
a  considerable  portion  of  the  river.  The 
other  members  of  the  party  were  A.  P. 
Davis,  director  of  the  U.  S.  Reclama- 
tion Service,  Col.  C.  R.  Birdseye,  chief 
of  the  topographic  division,  U.  S.  Geo- 
logical Survey;  R.  E.  Caldwell,  state 
engineer  of  Utah;  H.  W.  Dennis,  con- 
struction engineer,  Southern  California 
Edison    Co.;    Charles    P.    Kahler,   elec- 


Awaiting  the  party  at  Hall's  Cros&- 
ing  were  five  boatmen,  who  had  brought 
up  the  river  120  miles  from  Lees  Ferry 
four  boats  belonging  to  the  Southern 
California  Edison  Co.  These  18-ft.  flat- 
bottom  rowboats  were  lashed  in  two 
tandem  pairs  with  an  Evinrude  motor 
on  each  stern  boat.  The  start  down  the 
river  was  made  on  Sept.  8  with  each  of 
the  boats  carrying  approximately  1,000 
pounds. 

The  average  slope  of  the  river  in 
Glen  Canyon  is  slightly  less  than  two 
feet  per  mile  and,  while  there  are  sev- 
eral rapids  in  this  portion  of  the  river, 
all  can  be  run  safely  in  an  open  boat. 
The  river  channel  is  irregular  and  the 
boats  frequently  became  grounded  on 
sand  bars  or  submerged  rocks  when  at 
times  it  was  necessary  for  crew  and 
passengers  to  disembark  and  work  the 
boats  into  deep   water. 

Nine  possible  dam  sites  were  exam- 
ined in  Glen  Canyon  and  detailed  topog- 
raphy by  plane  table  was  taken  at  four 
sites. 

The  distance  covered  daily  varied 
from  ten  to  thirty-five  miles.  Night 
camps  were  located  usually  near  sites 
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The  canyon  lies  in  a  red-brown  sand- 
stone of  regular  and  massive  formation 
generally  free  from  bedding.  Of  the 
sites  in  Glen  Canyon  those  in  the  lower 
portion  just  above  Lees  Ferry  appear 
as  most  favorable,  but  accurate  esti- 
mates of  construction  cost  cannot  be 
arrived  at  until  borings  are  made  to 
determine  the  depth  of  bed  rock. 

The  party  left  the  river  at  Lees  Ferry 
on  Sept.  18  and  proceeded  by  automo- 
bile and  truck  140  miles  to  Flagstaff, 
Ariz.,  where  some  of  the  members  sepa- 
rated from  the  party.  On  Sept.  21  and 
22  the  .lames  B.  Girand  power  project 
was  visited.  This  project  which  is  lo- 
cated in  the  lower  Grand  Canyon  at 
the  mouth  of  Diamond  Creek  is  reached 
by  automobile  and  saddle  horse  from 
Peach  Springs,  on  the  Santa  Fe  R.R. 
Mr.  Girand,  who  piloted  the  party  to 
the  river,  was  accompanied  by  Messrs. 
Davis,  Stetson,  Caldwell,  Stabler, 
Kahler,  La  Rue  and  Lewis  R.  Freman 
of  Pasadena. 

The  party  just  named  then  proceeded 
by  rail  to  Los  Vegas,  Nev.,  and  by  U.  S. 
Reclamation  Service  truck  to  Boulder 
Canyon  on  Sept.  24,  where  a  20-ft. 
rowboat  was  utilized  to  navigate 
through  Black  Ci^nyon  and  on  110 
miles  to  Needles,  Calif.,  which  was 
reached  on  Sept.  28  after  encountering 
strong  head  winds  for  a  considerable 
portion  of  this  distance,  which  is  for 
the  most  part  in  open  country  below 
the  canyons. 
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trical  engineer.  Union  Pacific  System; 
Herman  Stabler,  chief  engineer.  Land 
Classification  Board,  U.  S.  Geological 
Survey;  Clarence  C.  Stetson,  secretary 
Colorado  River  Commission,  Depart- 
ment of  Commerce;  Franklin  Thomas, 
professor  of  civil  engineering,  Califor- 
nia Institute  of  Technology;  John  A. 
Widssoe,  ex-president,  University  of 
Utah,  and  R.  D.  Young,  Mayor  of  Rich- 
field, Utah. 

The  party  reached  the  river  in  Glen 
Canyon  at  Hall's  Crossing  about  100 
miles  by  river  above  the  Utah-.Arizona 
line  on  Sept.  7,  after  traveling  four 
days,  the  last  three  by  wagon,  for  a 
distance  of  175  miles  from  the  Denver 
and  Rio  Grande  R.R.  at  Richfield,  Utah. 
The  descent  of  several  hundred  feet 
from  the  plateau  country  to  the  river's 
edge  at  Hall's  Crossing,  while  the  most 
favorable  in  a  distance  of  200  miles,  is 
particularly  hazardous  because  of  sleep 
grade  and  side  slope,  and  one  of  the  two 
wagons  carrying  the  supplies  and  bed- 
ding of  the  party  narrowly  escaped 
sliding  off  the  edge  of  the  cliff  where  a 
freighter  had  met  such  misfortune  a 
few  years  ago. 


which  were  to  be  examined  and  when 
possible  at  side  canyons  with  tributary 
streams  for  water.  Side  canyons  were 
not  always  available  and  the  river 
water  was  palatable  after  an  oppor- 
tunity had  been  given  for  the  silt  to 
settle. 

A  side  trip  of  great  interest  was 
made  up  Aztec  Creek  five  miles  to  the 
great  Rainbow  natural  arch.  Aztec 
Creek  enters  from  the  east  and  is  sixty- 
nine  miles  above  Lees  Ferry  and  nine 
miles  below  the  mouth  of  the  San  Juan 
River.  An  easy  walk  of  two  hours  took 
the  party  to  this  great  wonder  of 
Nature  which  has  been  visited  since  its 
first  known  sight  by  white  men  in 
August,  1909,  by  about  a  hundred  peo- 
ple according  to  the  register  at  the  arch. 
The  usual  approach  to  the  bridge  is  by 
stage  for  120  miles  followed  by  80  miles 
with  pack  animals.  The  arch  has  a  span 
of  275  ft.,  a  rise  of  300  ft.  and  the  arch 
ring  at  the  crown  is  40x40  ft.  in  section. 

"Throughout  Glen  Canyon  the  width 
of  the  river  surface  varies  from  500  to 
600  ft.  with  the  canyon  walls  rising 
abruptly  in  most  places  and  frequently 
to  heights  of  one  thousand  or  more  feet. 


Sanitary  Section  of  A.  P.  H.  A. 
Discusses  Sewage  Treatment 

Fifty  engineers  attended  the  meeting 
of  the  Sanitary  Engineering  Section  of 
the  American  Public  Health  Associa- 
tion, in  Cleveland  Oct.  16-19.  Special 
attention  was  given  to  sewage  treat- 
ment and  to  typhoid  as  an  index  of  the 
purity  of  water  supplies.  George  W. 
Fuller  started  the  discussion  on  sewage 
treatment  by  an  outline  of  the  Lima 
situation  similar  to  the  one  presented 
at  the  meeting  of  the  American  Society 
for  Municipal  Improvements  reported 
in  Engineering  News-Record,  Oct.  19, 
p.  658.  Mr.  Fuller  stressed  three 
points:  the  financial  impracticability 
of  the  direct-oxidation  process,  the 
meager  data  available  concerning  that 
method  and  the  degree  of  efficiency 
required  in  any  treatment.  The  Section 
appointed  a  committee  to  investigate 
the  process. 

Langdon  Pearse  in  a  comprehensive 
study  of  the  water  supply,  sewage  dis- 
posal and  typhoid  of  the  larger  cities 
on  the  Great  Lakes  elicited  an  extended 
discussion,  the  consensus  of  which  was 
that  typhoid  fever  death  rates  are  still 
the  best  index  of  the  quality  of  a  water 
supply.  Mr.  Pearse  also  presented  a 
progress  report  of  the  committee  on 
sludge  which  was  a  duplicate  of  that 
presented  to  the  A.  S.  M.  I.  meeting. 

The  committee  on  definition  of  sew- 
age treatment  terms  had  its  report  re- 
ferred back  for  further  consideration. 
A  special  committee  on  standard  speci- 
fications for  plumbing,  with  Paul  Han- 
sen of  Chicago  as  chairman,  was  ap- 
pointed to  consider  the  specifications 
sent  out  by  the  building  code  committee 
of  the  Department  of  Commerce. 

The  Sanitary  Section  elected  the  fol- 
lowing ofllcers:  Kenneth  Allen,  chair- 
man, and  H.  A.  Whitaker,  vice-chair- 
man. E.  D.  Rich,  Lansing,  Mich.,  con- 
tinues for  a  second  year  as  secretary. 
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Live  Topics  Feature  Bridge 
and  Building  Convention 

Concrete     Piles,     Painting     Structural 

Steel,    Framing    Bridge    Timbers 

Discussed  at  Cincinnati 

Methods  of  handling  and  driving  con- 
crete piles;  paints  and  painting  for 
structural  steel;  conci-ete  and  steel 
tanks;  pile-driving  methods  and  rec- 
ords, and  the  framing  of  bridge  tim- 
bers before  treatment  were  subjects 
discussed  at  the  annual  convention  of 
the  American  Railway  Bridge  and 
Building  Association,  held  in  Cincin- 
nati Oct.  17-19. 

Specifications  for  wood  piles  and 
precast  concrete  piles,  together  with 
the  matter  of  pile-driving  formulas 
from  "Foundations  of  Bridges  and 
Buildings,"  by  Jacoby  and  Davis,  were 
presented  in  a  report  which  brought  out 
some  discussion  as  to  the  rule  for 
straightness  of  a  wood  pile.  In  the 
opinion  of  G.  W.  Rear,  Southern  Pacific 
Ry.,  a  variation  not  exceeding  1  in.  in 
10  ft.  is  permissible.  The  report  on 
concrete  piles  dealt  mainly  with  prac- 
tice of  different  railroads,  and  opinion 
appears  to  favor  jetting  where  this 
method  is  practicable. 

Concrete  Prominent  in  Discussions 

High  cost  of  concrete  tanks  is  largely 
offset  by  long  life  and  low  maintenance 
cost  as  compared  with  steel  and  treated 
wood,  according  to  a  committee  report. 
There  seems  to  be  little  trouble  with 
concrete  tanks  in  severe  northern  cli- 
mate and  the  early  troubles  in  water- 
proofing appear  to  have  been  practi- 
cally eliminated. 

Concrete  was  again  brought  forward 
in  the  discussion  of  a  report  on  labor- 
saving  devices,  when  two  or  three  engi- 
neers advocated  the  use  of  small  con- 
crete mixers  in  preference  to  hand  mix- 
ing on  small  jobs  and  for  preparing 
paving  compositions  for  highway  cross- 
ings. A  great  variety  of  devices  were 
noted  in  the  report. 

That  framing  and  boring  of  bridge 
and  structural  timbers  is  generally  ad- 
vocated was  stated  in  another  repoi't, 
but  the  treated  timber  needs  to  be 
handled  carefully  to  avoid  breaking  or 
piercing  the  outer  surface.  There  is 
apparently  some  economy  in  framing  at 
the  mill  rather  than  in  the  field,  but  no 
reliable  figures  are  available,  and  in 
any  case  allowance  must  be  made  for 
additional  cost  of  preparing  drawings, 
marking  material  and  selecting  the 
parts  during  erection. 

Officers  Elected 

In  painting  bridges  the  spray  ma- 
chine was  said  to  be  increasing  in  favor 
and  reference  was  made  to  the  use  of 
zinc,  aluminum  and  other  metallic  pow- 
ders in  protective  paints  for  metal  in 
order  to  increase  their  rust-resisting 
properties.  Prompt  cleaning  and 
painting  of  spots  that  show  incipient 
rust  was  approved  in  the  discussion 
instead  of  waiting  until  complete  re- 
painting is  necessary. 

The  new  president  is  Arthur  Ridg- 
way,  assistant  chief  engineer  of  the 
Denver  &  Rio  Grande  Western  Ry.; 
C.  A.  Lichty,  Chicago  &  Northwestern 
Ry.,  Chicago,  was  re-elected  secretary. 
The  next  convention  of  the  asso- 
ciation will  be  held  at  Seattle,  Wash., 
in  1923. 


Industrial  and  Economic  Subjects 
Feature  A.S.M.E.  Meeting 

The  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  will 
be  held  in  the  Engineering  Societies 
Building,  New  York  City,  Dec.  4-7.  A 
feature  of  the  meeting  is  the  fact  that 
joint  sessions  will  be  held  with  the 
American  Economic  Association,  the 
American  Society  of  Safety  Engineers, 
the  American  Society  of  Refrigerating 
Engineers,  and  the  American  Engi- 
neering Standards  Committee.  The 
economic  forum  promises  particular  in- 
terest. Addresses  will  be  delivered  by 
Dr.  W.  C.  Mitchell  of  the  National  Bu- 
reau of  Economic  Research  and  pi-ofes- 
sor  of  economics  at  Columbia  Uni- 
versity, and  Prof.  H.  R.  Seager  of 
Columbia,  president  of  the  American 
Economic   Association. 

Sessions  of  the  professional  divisions 
will  cover  a  wide  range  of  industrial 
and  technical  progress,  including  de- 
velopments in  aeronautics,  fuel,  man- 
agement, forest  products,  ordnance, 
railroads,  textiles,  gas  power,  machine- 
shop  practice,  and  material  handling. 
Education  will  also  be  considered. 

During  the  annual  meeting  John  L. 
Harrington  of  Kansas  City  will  suc- 
ceed Dean  Dexter  S.  Kimball  of  Cor- 
nell as  president  of  the  society. 

Electric  Steel  Founders'  Research 
Group  Holds  Meeting 

The  chief  executives  and  the  operat- 
ing officials  of  the  companies  compris- 
ing the  Electric  Steel  Founders'  Re- 
search Group  recently  held  a  three-day 
meeting  at  Wernersville,  Pa.,  at  which 
exhaustive  progress  reports  were  pre- 
sented on  researches  being  conducted 
by  the  organization  into  annealing; 
core  practice;  facing  practice;  furnace 
practice,  and  the  elimination  of  slag 
from  castings.  It  is  stated  that  there 
has  been  gratifying  progress  in  each 
group  investigation  and  that  the  im- 
proved volume  of  business  in  the  in- 
dustry at  present  affords  better  oppor- 
tunity for  the  prosecution  of  certain 
researches  than  when  operations  were 
curtailed  during  1921. 

The  group  members  report  that  the 
standardization  of  practices  has  recently 
been  extended  to  cover  methods  of 
chemical  anaylsis. 

The  gi-oup  consists  of  the  following 
companies:  Electric  Steel  Co.,  Chicago; 
Fort  Pitt  Steel  Casting  Co.,  McKees- 
port,  Pa.;  Lebanon  Steel  Foundry, 
Lebanon,  Pa.;  Michigan  Steel  Casting 
Co.,  Detroit;  and  Sivyer  Steel  Casting 
Co.,  Milwaukee.  The  group  began  ac- 
tive work  a  little  more  than  two  years 
ago  and  its  development  has  been  ob- 
served with  interest  by  many  within 
and  without  the  industry. 

Grays  Harbor  Dedicates  Terminal 

The  first  unit  of  the  Grays  Harbor 
port  terminals  at  Hoquiam,  Wash.,  was 
dedicated  on  Sept.  30,  marking  the  first 
step  in  port  development  conceived  more 
than  eleven  years  ago.  The  improve- 
ments provide  a  central  pier,  2,000  ft. 
long  by  300  ft.  wide,  with  a  large  transit 
shed.  Slips  on  either  side  of  the  central 
pier  are  300  ft.  and  400  ft.  wide,  respec- 
tively, 2,000  ft.  long  and  dredged  to  a 
depth  of  28  ft.  at  mean  low  water. 
Railroad  tracks  run  the  length  of  the 
pier,  which  has  storage  space  for  28,- 
000,000  ft.  h.m.  of  lumber. 


Engineering  Societies 


Calendar 

Annual  Meetings 


FEDERATED  AMERICAN  ENGI- 
NEERING SOCIETIES,  Wash- 
ington. D.  C. ;  Annual  meeting 
Wa.shington.    Jan.    11-12.    1923. 

AMERICAN  ROADBUILDERS  AS- 
SOCIATION. New  York  City; 
Annual  Convention.  Chicago,  Jan. 
15-lS. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS,  New  York  City ; 
Annual  meeting.  New  York  City. 
Jan.  17  and  18. 

AMERICAN  CONCRETE  INSTI- 
TUTE. Detroit  ;  Annual  Conven- 
tion.   Cincinnati,    Jan.    22-26. 

ASSOCIATED  GENERAL  CONTRAC- 
TORS OP  AMERICA,  Washing- 
ton. D.  C.  ;  Annual  meeting  Los 
Angeles,  Jan.  30-Feb.  3. 


The    Western    Society    of    Engineers 

has  an  effective  and  unique  annual  get- 
together  meeting  of  officers  and  mem- 
bers of  its  twenty-two  standing  and 
special  committees.  Eighty  engineers 
Oct.  26  listened  to  the  schedule  of  pro- 
posed work  the  chairmen  were  to  pre- 
sent in  three-  and  five-minute  reports. 
The  program  committee  has  found  too 
many  meetings  have  been  provided  and 
has  cut  the  number  to  one  a  week.  In 
finances  the  society  is  more  than  living 
within  its  income.  The  library  serves 
daily  15  to  50  inquirers  and  is  buying 
$500  worth  of  new  books.  The  noon- 
day luncheons  which  more  or  less  failed 
last  year  are  to  be  revived  with  high- 
class  speakers.  The  young  men's  forum 
has  a  series  of  talks  on  economics 
planned.  Most  interest  centers  around 
the  public  affairs  committee  which  has 
56  members  assigned  to  nine  sub-com- 
mittees covering  all  phases  of  civic 
activity '  which  have  an  engineering 
slant. 


Personal  Notes 


Hon.  G.  D.  M  A  c  L  E  A  N,  Provincial 

secretary  for  British  Columbia,  has 
been  appointed  Minister  of  Railways 
for  that  province,  in  place  of  Hon.  John 
Oliver  who  recently  resigned. 

Sir  H  e  n  r  y  W.  Thornton,  re- 
centl.v  appointed  president  and  general 
manager  of  the  Canadian  National 
Rys.,  sailed  for  England  on  Oct.  14.  Ha 
will  resign  his  position  as  general  man- 
ager of  the  Great  Eastern  Ry.  and  will 
return  to  Canada  to  enter  upon  his 
duties  in  about  a  month. 

George  G.  Wald  has  resigned 
as  city  engineer  of  Venice,  Calif.,  effec- 
tive Nov.  1,  and  will  be  succeeded  by 
J.  B.  Griffin,  formerly  with  the 
American  Trona  Corp. 

J.  H.  G  w  Y  n,  chief  engineer  of  the 
Denver,  Rio  Grande  and  Western  R.R., 
was  chosen  as  chief  engineer  for  the 
Denver  Terminal  Ry.,  in  the  election  of 
officers  of  that  company  held  Oct.  12. 
He  will  serve  both  companies. 

Vincent  Kelley  was  recently 
appointed  superintendent  of  streets  at 
Winsted,  Conn. 
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E.  E.  Sands,  formerly  city  engi- 
neer of  Houston,  Tex.,  has  been  ap- 
pointed by  the  mayor  a  member  of  the 
City  Plan  Commission.  The  other 
members  are  M.  E.  Tracy,  a  newspaper 
editorial  writer;  J.  B.  Jackson,  a  real 
estate  dealer,  and  H.  L.  Cole,  an 
attorney. 

The  C.  C.  Jones  Con- 
struction Co.,  general  contract- 
ors, Charleston,  W.  Va.,  announce  the 
admission  to  partnership  of  A.  G. 
Higginbotham,  formerly  of  Higgin- 
botham,  Knapp  and  Haviland,  archi- 
tects. The  business  will  be  conducted 
under  the  firm  name  of  H  I  G  g  i  n  - 
BOTHAM  &  Jones,  genei-al  con- 
tractors and  builders. 

F.  L.  Cooper  who  has  been  serv- 
ing as  extension  agent  of  Conejos 
County,  Colorado,  has  been  appointed 
a  specialist  in  agricultural  engineering 
at  the  state  agricultural  college.  Fort 
Collins.  F.  R.  Lamb  takes  the  place 
in  Conejos  County  made  vacant  by 
Mr.  Cooper's  promotion. 

M.  L.  K  I  N  G  s  L  E  Y,  who  has  had 
charge  of  design  and  construction  of 
the  Selfridge  and  Co.  extension  in  Lon- 
don, England,  has  returned  to  Chicago 
to  take  up  similar  work  with  Graham, 
Anderson,  Probst  &  White,  architects, 
of  that  city. 

Douglas  L.  McLean,  a  gradu- 
ate in  civil  engineering  at  McGill 
University,  Montreal,  has  been  ap- 
pointed Deputy  Minister  of  Public 
Works  for  Manitoba.  He  has  held 
several  important  positions  and  was 
recently  chief  engineer  of  the  Mani- 
toba  Drainage   Commission. 

A.  B.  C  U  T  T  E  R,  president  of  the  port 
commission  and  city  engineer  of  Ev- 
erett, Wash.,  has  been  granted  a  six 
months'  leave  of  absence  during  which 
time  he  will  take  a  course  at  the  Na- 
tional Institute  of  Public  Administra- 
tion in  New  York  City.  Mr.  Cutter 
served  with  the  A.  E.  F.  during  the 
World  War,  being  first  commissioned 
as  a  first  lieutenant  and  assigned  to  the 
18th  Engineers,  Railway.  Eventually 
he  was  appointed  section  engineer  of 
Base  Section  6,  A.  E.  F.,  and  stationed 
at  Marseilles,  France. 

Charles  M.  Reppert,  chief  en- 
gineer. Bureau  of  Engineering  of  the 
Department  of  Public  Works,  Pitts- 
burgh, Pa.,  has  resigned  to  enter  pri- 
vate practice.  His  definite  future  plans 
will  be  announced  after  his  return  from 
an  extended  trip  he  is  now  making  to 
the  Pacific  Coast.  Mr.  Reppert  was 
connected  with  the  Engineering  Dc- 
])artment  of  the  City  of  Pittsburgh 
from  the  time  he  graduated  from 
Cornell  University  as  civil  engineer  in 
1004  until  just  before  the  war,  having 
charge  of  the  sewer  work  of  the  city 
in  the  latter  years  of  his  service.  Dur- 
ing the  war  he  was  deputy  chief  engi- 
neer of  the  Housing  Division  of  the 
United  States  Shipping  Board  which 
built  so  many  of  the  small  cities  and 
housing  developments  in  connection 
with  the  government  shipyards.  After 
the  war  he  entered  the  firm  of  Morris 
Knowles,  Inc.,  consulting  engineers  in 
Pitt.sburgh,  where  he  stayed  until  about 
a  year  ago  when  he  accepted  the  posi- 
tion from  which  he  has  just  resigned. 


George  C.  Brown,  of  Lufkin, 
Texas,  has  been  appointed  county  engi- 
neer of  Ilardin  County,  Texas.  Mr. 
Brown  was  appointed  county  engineer 
of  Liberty  County  when  the  precincts 
voted  $1,700,000,  but  the  entire  issue 
was  not  approved  by  the  attorney-gen- 
eral. As  a  result  of  his  new  appoint- 
ment he  will  not  be  an  applicant  for 
the  place  with  Liberty  County  when 
the  bond   matter   is  straightened  out. 

L.  N.  Cope  &  Son  has  been  dis- 
solved as  a  contraeting-engineering  firm 
of  Decatur,  HI.,  Roy  M.  Cope  and  L.  N. 
Fisher  having  purchased  the  interest  of 
the  senior  member  of  the  firm,  L.  N. 
Cope.  The  firm  will  hereafter  be  known 
as  Cope  &  Fisher. 

Robert  A.  Allen  has  been  ap- 
pointed state  engineer  of  Nevada  and 
ex-officio  member  of  the  Nevada  State 
Public  Service  Commission  for  the  un- 
expired term  of  Col.  James  G.  Scrug- 
ham,  democratic  nominee  for  Governor 
of  Nevada.  Col.  Scrugham  was  ap- 
pointed March  28,  1919,  for  a  four- 
year  term.  Mr.  Allen  has  served  as 
deputy  state  engineer  for  three  and 
one-half  years. 

RoLLEN  J.  Windrow,  former 
chief  engineer  of  the  Texas  Highway 
Department  and  at  present  consulting 
engineer  with  the  Missouri  State  High- 
way Commission,  has  acquired  an  inter- 
est in  the  contracting  business  of  Smith 
Bros.,  general  contractors,  Dallas,  Tex. 
Mr.  Windrow  is  actively  connected  with 
the  business  as  chief  engineer.  He  still 
maintains  his  connection  with  the  Mis- 
souri State  Highway  Commission  re- 
taining an  office  in  Kansas  City,  and 
dividing  his  time  between  that  work 
and  private  business  in  Texas.  Smith 
Bros,  is  one  of  the  largest  general  con- 
tracting firms  operating  in  Texas,  hav- 
ing under  contract  about  $10,000,000 
wor'^h  of  work,  including  highway  con- 
struction, street  paving,  sewer  and 
water-works  installations,  levee,  irri- 
gation and  railroad  work. 

A.  A  N  t  o  I  ■■)  E,  engineer  of  Fonts  et 
Chaussees,  of  Strasbourg,  France,  has 
recently  returned  to  his  home  after  an 
extended  visit  through  the  eastern  part 
of  the  United  States  inspecting  Ameri- 
can engineering  projects  in  the  field  in 
which  his  department  is  interested. 

J.  W.  S  t  0  N  E,  formerly  assistant 
valuation  engineer  of  the  Pennsylvania 
R.R.  system,  has  been  appointed  valua- 
tion engineer,  effective  Oct.  1,  1922.  He 
takes  the  place  of  C.  A.  Preston,  whose 
death  was  noted  in  these  columns  re- 
cently. Mr.  Stone  was  born  in  Phila- 
delphia and  educated  at  Treemont 
Seminary,  Norristown,  Pa.  Like  many 
other  officers  of  the  Pennsylvania,  Mr. 
Stone  began  his  railroad  career  as  a 
rodman  in  the  engineering  department. 
He  was  seventeen  years  of  age  when  he 
entered  the  service.  After  four  and 
one-half  years  in  the  engineering  de- 
partment he  was  transferred  to  the 
operating  department,  serving  succes- 
sively as  transitman,  assistant  super- 
visor, supervisor  and  division  engineer 
at  various  points  on  the  lines  east  of 
Pittsburgh  and  Erie.  In  May,  lOl."), 
Mr.  Stone  was  appointed  assistant  valu- 
ation engineer  of  the  Pennsylvania 
R.R.,  Lines  East,  and  served  in  that 
capacity  until  his  present  appointment. 


P.  H.  D  E  V  I  N  E  of  Hidalgo  County, 
Texas,  has  been  appointed  highway 
engineer  for  Starr  County.  He  is  sta- 
tioned at  Rio  Grande  City. 

F  R  E  D.  D.  K  I  N  G,  attached  to  the  en- 
gineer's office  of  the  city  of  New  Or- 
leans, has  resigned  to  accept  a  position 
with  the  Louisiana  State  Highway  De- 
partment. Mr.  King  will  be  connected 
with  the  maintenance  department,  with 
headquarters  at  Monroe,  La.  Mr.  King 
has  been  in  the  city  engineer's  office 
for  nearly  seven  years. 

H.  P.  Hevenor  has  joined  the 
staff  of  Dwight  P.  Robinson  &  Co.,  Inc., 
New  York,  as  consulting  engineer.  Until 
recently  he  was  a  member  of  the  firm 
of  Engel  &  Hevenor,  Inc.,  where  he 
specialized  in  track  construction,  taking 
part  in  numerous  large  projects  in  the 
East,  Middle  We-st  and  South.  Mr. 
Hevenor  is  a  member  of  the  A.S.M.E., 
Brooklyn  Engineers  Club,  New  England 
Street  Railway  Association,  the 
A.R.E.A.,  and  other  associations. 


Obituary 


Dr.  R.  B.  FitzRandolph,  chief 
of  the  hygienic  laboratory  of  the  New 
Jersey  State  Department  of  Health, 
died  at  his  home  in  Trenton  Oct.  22, 
aged  50  years. 

Major  Samuel  P.  Hatfield, 
retired  civil  engineer,  died  Oct.  22  of 
heart  disease  in  Brooklyn,  aged  85.  For 
nearly  fifty  years  he  had  been  engaged 
in  river  and  harbor  improvement  work 
under  the  Corps  of  Engineers,  United 
States  Army. 

Hugh  Montgomery  Cope- 
land,  well  known  in  engineering  cir- 
cles in  Brooklyn,  N.  Y.,  died  suddenly 
on  Oct.  19.  He  was  45  years  old  and  a 
native  of  Brooklyn.  He  received  his 
early  training  in  the  Brooklyn  Poly- 
technic Institute  and  was  graduated 
from  the  Rensselaer  Polytechnic  Insti- 
tute, Troy,  N.  Y.,  in  1904. 

Thomas  H.  M  c  C  a  n  n,  at  one 
time  city  engineer  of  Hoboken  and  a 
consulting  engineer  of  that  city,  died 
Oct.  25,  age  76  years.  He  had  been 
identified  with  public  improvement  work 
in  Hoboken  practically  most  of  his  pro- 
fessional career,  having  had  much  to 
do  with  the  design  of  the  first  tunnel 
under  the  Hudson  Ri%'er.  Later  he  de- 
signed and  superintended  the  erection 
of  many  of  Hoboken's  wooden  shipping 
piers  and  acted  as  consultant  when 
those  piers  were  replaced  with  fireproof 
structures.  Other  structures  which  he 
designed  and  erected  were  two  truck 
elevators,  one  at  Hoboken  and  the  other 
at  Weehawken  for  elevating  freight 
from  the  river.  Later  he  became  a 
member  of  the  engineering  firm  of 
Beyer  &  McCann,  of  Hoboken.  He  was 
a  member  of  the  American  Society  of 
Civil  Engineers,  having  been  elected  in 
1890. 

D  u  R  w  A  r  n  B.  Kennedy,  presi- 
dent of  the  firm  of  Kennedy  &  ^iith. 
Inc.,  contractors  of  Flushing,  Long 
Island,  died  Oct.  23,  at  his  home  in 
Flushing,  age  56  years. 
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From  the  Manufacturer's  Point  of  View 


A  Point  of  Contact  Between 
Maker  and  User  of  Construc- 
tion Equipment  and  Materials 


Equipment  Makers  and  Users 
Confer  on  Standards 

Leading  Manufacturers  and  Contractors 
on  Joint  Committee  Begin  Im- 
portant Program 

Washington  Corrcsi)ondence 

WORK  has  been  begun  by  the  joint 
committee  of  construction  equip- 
ment manufacturers  and  members  of 
the  Associated  General  Contractors  of 
America  on  the  suggestions  recently 
put  forward  regarding  standardization. 
For  the  next  few  weeks  the  committee 
will  consider  the  suggestions  from  the 
experience  of  its  own  members  and  by 
means  of  correspondence  with  other 
contractors  and  manufacturers.  By 
Dee.  1  there  will  probably  be  a  meeting 
of  the  committee  to  go'  over  the  plans 
■and  present  at  least  some  of  the  results 
in  concrete  form. 

The  suggestions  cover  a  wide  range, 
from  specifications  for  shovels  to  a 
standard  capacity,  even  if  not  stand- 
ard material,  for  concrete  mixers,  hoist- 
ing engines  and  other  heavy  equip- 
ment for  various  classes  of  construc- 
tion. At  the  recent  conference  where 
the  appointment  of  this  committee  was 
agreed  upon,  it  was  stated,  for  instance, 
that  there  are  2,000  possible  variations 
of  a  simple  hand-shovel. 

It  is  hoped  at  least  to  bring  forward 
specifications  which  will  enable  manu- 
facturers to  know  what  prospective  pur- 
chasers want  for  a  particular  job  and  to 
enable  contractors  to  order  intelli- 
gently, thus  reducing  costs  to  .both. 

Members  of  Committee 

The  joint  committee  is  composed  of 
C.  E.  Bement,  Novo  Engine  Co., 
Lansing,  Mich.,  chairman;  H.  B.  Bush- 
nell.  Western  Wheeled  Scraper  Co., 
Aurora,  111.;  Philip  Koehring,  Koehring 
Co.,  Milwaukee;  F.  H.  King,  Marion 
Steam  Shovel  Co.,  Marion,  O.;  C.  D. 
McArthur,  Blaw-Knox  Co.,  Pittsburgh; 
H.  H.  Baker,  Sterling  Wheelbarrow  Co., 
Milwaukee;  and  H.  M.  Howard,  General 
Motors  Truck  Co.,  representing  the 
manufacturers.  In  addition,  the  contrac- 
tors are  represented  on  the  committee 
by  Stanley  D.  Moore,  Moore  &  Young, 
Waterloo,  la.;  W.  A.  Rogers,  Bates  & 
Rogers,  Chicago;  A.  P.  Greensf elder, 
Fruin-Colnon  Contracting  Co.,  St.  Louis; 
W.  G.  Will,  Samuel  Gamble  Co.,  Erie, 
Pa.;  C.  W.  Lundoff,  Cleveland;  Fred- 
erick L.  Cranford,  Brooklyn;  W.  A. 
Waldridge,  Detroit,  and  Gen.  R.  C. 
Marshall,  Jr..  Washington. 


Winter  Buying  of  Pipe  Evokes 
Discussion  by  Water- 
Works  Men 

Since  the  publication  of  the  article  in 
the  Oct.  19  issue  of  Engineermg  News- 
Record  (p.  675),  many  water-works  en- 
gineers have  expressed  their  views  on 
the  proposal,  made  by  the  manufactur- 
ers, to  spread  purchases  of  cast-iron 
pipe  throughout  the  12  months  of  the 
year  by  winter  buying.  A  continuation 
of  the  discussion  begun  in  last  week's 
issue  follows : 

C.  R.  Henderson 

Manager,  Davenport    (la.)   Water  Co. 

The  pipe  makers  are  now  and  at  this 
season  of  the  year  usually  are  behind 
in  filling  their  orders.  Many  private 
water  companies  and  some  forehanded 
municipalities  place  orders  early  in  the 
year  for  spring  delivery,  thereby  gain- 
ing some  advantage  in  price.  If  this 
practice  is  not  general  enough  to  equal- 
ize manufacture  it  might  be  possible  for 
water  departments  in  the  South  to  lay 
pipe  during  the  winter  months,  but  any 
effort  to  induce  water-works  people  in 
the  North  to  lay  pipe  between  Nov.  1 
and  April  1  would  fail  because  the 
weather  is  so  unreliable  that  plans  can- 
not be  made  with  certainty  and  so  pipe 
gangs  are  laid  off,  the  men  seeking  in- 
side work  for  the  winter. 

The  winter  would  seem  to  be  a  good 
time  for  pipe  makers  to  fill  up  their 
yards  with  made  pipe  and  this  they 
doubtless  do.  We  are  all  interested  in 
any  plan  that  will  make  for  economy  in 
manufacture  and  delivery  of  pipe,  and 
are  willing  to  consider  any  suggestions 
of  the  makers  which  will  bring  about 
improved  conditions. 


September  Motor  Truck  Output 

27%  Above  Last  Year 

Reports  of  the  U.  S.  Department  of 
Commej'ce  record  that  motor-truck  pro- 
duction in  September,  1922,  was  27  per 
cent  above  September,  1921,  though 
showing  an  expected  decline  from  sum- 
mer business.  The  output  for  Septem- 
ber this  year  was  18,843,  for  August 
this  year  24,200  and  for  Septembei", 
1921,  13,648. 


J.  A.  Jensen 

Supervisor,  Water  Works  Department, 
Minneapolis 

Regarding  seasonal  buying  of  cast- 
iron  pipe,  there  is  no  doubt  that  the 
situation  might  be  relieved  if  the  de- 
mand could  be  spread  over  the  year. 
Some  of  our  spring  orders  have  not  yet 
been  filled  and  in  smaller  cities  around 
Minneapolis  it  is  impossible,  for  the 
present,  to  get  pipe  at  all. 

To  purchase  pipe  in  advance  might 
involve  a  risk  in  loss  by  changes  in 
price,  and  there  is  usually  a  financial 
burden  to  be  carried  by  the  purchaser 
unless  payments  are  deferred.  A  price 
differential  would  probably  solve  this 
problem. 

In  this  latitude  frost  interferes  with 
winter  work.  When  frost  penetrates  4 
to  6  ft.  it  is  useless  to  attempt  work  of 
this  kind  unless  high  costs  are  ignored. 


George  G.  Earl 

General  .Superintendent  Sewerage  and 
Water  Board,  New  Orleans 

In  New  Orleans  we  have  not  the 
usual  reasons  for  seasonal  work  to 
anything  like  the  same  extent  as  in  the 
North,  and  our  work  goes  ahead  just 
about  the  same  all  year  round.  We  do 
have  more  rainy  days,  but  the  advan- 
{Continued   on  p.   766) 


Gary  Sees  Prosperous  Future 
for  American  Industry 

In  his  presidential  address  before  the 
American  Iron  and  Steel  Institute  at 
its  meeting  in  New  York  City,  Oct.  27, 
Judge  Elbert  H.  Gary,  chairman  of  the 
board.  United  States  Steel  Corp.,  fore- 
cast a  period  of  prosperity  in  American 
industry. 

"There  are  no  obstacles  to  continued 
prosperity  in  the  iron  and  steel  business 
of  the  United  States,"  said  Judge  Gary, 
"except  such  as  may  arise  from  inter- 
ference with  the  natural  course  of  sup- 
ply and  demand.  Steel  is  needed 
immediately  for  buildings  and  other 
structures,  for  railroads,  for  farms, 
automobiles,  airplanes  and  many  other 
purposes.  Order  books  are  well  filled, 
finished  steel,  aggregating  many  thou- 
sand tons,  is  stored  at  the  producing 
nillls,  ready  for  shipment,  and  this  not- 
withstanding the  recent  labor  troubles 
at  the  mines  and  in  transportation." 

After  announcing  that  steel  manu- 
facturers are  now  producing  about  75 
per  cent  of  their  capacity  Judge  Gary 
commented  on  the  general  business  situ- 
ation. "As  to  general  business  condi- 
tions," he  continued,  "in  addition  to  what 
has  already  been  said,  great  significance 
should  be  given  to  the  publications  con- 
cerning the  enormous  savings  bank  bal- 
ances. These  show  conclusively  a  dis- 
position to  economize,  whatever  may  be 
tlie  reasons.  Economy  and  saving  are 
fundamental  to  thrift  and  prosperity." 

Touching  upon  the  present  labor 
shortage  Judge  Gary  advocated  a 
change  in  restrictions  on  immigration. 
He  said,  in  part:  "These  laws  ought  to 
be  promptly  changed.  The  restrictions 
upon  immigration  should  be  directed  to 
the  question  of  quality  rather  than 
numbers  of  foreigners  coming  to  this 
country.  Measures  for  limiting  the 
number  of  immigrants  to  those  who  are 
clearly  shown  to  be  healthy,  morally, 
politically  and  physically,  ought  to  be 
clear,  strict  and  enforceable;  but  the 
number  allowed  to  come  here  should  be 
equal  to  the  necessities  of  our  indus- 
tries. The  administration  of  the  law 
could  be  under  the  control  of  a  com- 
petent and  impartial  governmental 
commission  or  department  to  be  man- 
aged for  the  benefit  of  the  general  pub- 
lic and  not  for  the  protection  of  any 
special  class  or  the  exploitation  of  any 
impractical  or  injurious  theory.  This 
is  one  of  the  most  important  questions 
now  debated   throughout  the   nation." 

Crushed  Stone  Association 

to  Hold  Convention 

The  National  Crushed  Stone  Asso- 
ciation will  hold  its  next  annual  con- 
vention in  Chicago,  Jan.  15-17,  at  which 
time  and  place  the  convention  of  the 
American  Road  Builders'  As.sociation 
and  the  Good  Roads  Show  will  be  in 
session.  Although  the  details  of  the 
program  have  not  yet  been  announced, 
quarry  operation  and  management  will 
be  topics  of  central  interest  and  will 
be  covered  by  contributed  papers  and 
discussion  from  the  floor.  'The  pro- 
gram committee  consists  of  Nathan  C. 
Rockwood,  editor.  Rock  Products,  chair- 
man; W.  Scott  Eames,  president  of 
the  as.sociation;  William  H.  Hoagland, 
president.  Marble  Cliff  Quarries  Co., 
Columbus,  Ohio;  John  Sloan,  secre- 
tary, Wisconsin  Granite  Co.,  Chicago; 
and  A.  P.  Sandles,  secretary  of  the  as- 
sociation. 
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Discuss  Winter  Buying  of  Pipe 

{Continued  from  p.  765) 
tage  of  cooler  weather  off.sets  this  dis- 
advantage. Our  ground  never  freezes 
to  help  delivery  conditions  over  soft 
ground,  and  often  this  constitutes  one 
of  our  greatest  difficulties. 

As  suggested  in  the  article,  a  reduced 
price  for  winter  delivery  would  doubt- 
less be  a  strong  consideration  to  influ- 
ence the  users  of  pipe  to  stock  up  as  far 
as  possible  during  the  winter. 

William  W.  Brush 

Deputy   Chief    EngineiT.    Dt-partmeiil    of 

Water  Supply.  Gas  anfi  Elec-tricily 

New  York  City 

The  main  reasons  for  the  present 
rather  general  practice  of  buying  pipe 
when  needed,  rather  than  anticipating 
pipe  demands,  are:  (1)  Cost  of  rehan- 
dling  pipe  from  point  of  freight  de- 
livery to  storage  yard,  and  from  storage 
yard  to  site  of  work.  (2)  Lack  of  funds 
with  which  to  make  purchases  ma- 
terially in  advance  of  use  of  materials. 
(3)  Lack  of  authority  for  city  officials 
to  pay  for  pipe  cast  and  stored  at  foun- 
dries "on  account  of  municipal  contracts. 
Pipe  so  cast  cannot  be  paid  for  until 
delivered  to  the  city.  (4)  Uncertainty 
of  future  demands  for  various  sizes  of 
pipe. 

My  personal  belief  is  that  these  rea- 
sons, either  individually  or  collectively, 
are  not  suflicient  to  warrant  the  larger 
cities  delaying  their  purchases  until  the 
spring  or  summer  months.  If  the 
larger  cities  should  place  their  con- 
tracts for  pipe  with  the  foundries  so 
as  to  permit  of  the  fabrication  and  de- 
livery of  the  pipe  during  the  winter 
months,  the  greater  part,  if  not  the  en- 
tire output,  of  the  foundries  would  be 
taken  during  the  winter  as  well  as  dur- 
ing the  summer  months.  We  in  New 
York  have  endeavored,  but  in  general 
unsuccessfully,  to  secure  our  appropria- 
tions early  in  November  to  permit  of 
placing  our  contracts  in  November  or 
December,  and  securing  our  pipe  during 
the  winter  so  as  to  have  a  relatively 
large  stock  on  hand  at  the  beginning  of 
the  working  season.  This  is  true,  how- 
ever, only  of  the  smaller  sizes  of  pipe, 
as  the  larger  sizes  are  generally  fur- 
nished directly  to  the  contractor  and 
the  contractor  has  no  storage  space 
within  which  to  place  his  pipe.  For  the 
larger  pipe,  I  doubt  whether  it  would 
be  feasible  for  a  city  like  New  York  to 
have  the  pipe  cast  during  the  winter. 

From  the  viewpoint  of  laying  the  pipe 
during  the  winter  we  find  it  to  be  im- 
practicable on  account  of  frost  condi- 
tions, the  increased  cost  of  the  work, 
the  uncertainty  as  to  the  extent  to 
which  the  cost  will  be  increased  by 
frost  and  the  annoyance  occasioned  by 
opening  a  street  during  the  winter  and 
having  to  delay  the  completion  of  the 
work  and  the  backfilling  of  the  street 
on  account  of  frost. 

If  the  manufacturers  of  pine  should 
offer  purchasers  a  price  differential 
during  the  winter  months,  which  fre- 
quently they  do  at  the  present  time,  this 
would  materially  aid  in  securing  orders 
for  the  manufacture  of  pipe  during  the 
winter  period.  We  have  just  made  an 
estimate  of  something'  over  $1,000,000 
as  the  amount  required  for  our  exten- 
sion of  small  pipe  next  year,  and  we 
hope  to  get  the  appropriation  in  time  to 
have  the  greater  part  of  the  material 
required  fabricated  and  delivered  by  the 
time  the  spring  work  opens. 

[Further  discussion  next  week"] 


Business  Notes 


Michigan  Valve  &  Foun- 
dry Co.,  Detroit,  has  purchased  the 
business  and  assets  of  the  Flower  Valve 
Manufacturing  Co.,  Detroit,  including 
patterns,  designs  and  patents.  With 
present  manufacturing  facilities  in- 
creased by  the  installation  of  additional 
machinery  the  Michigan  company  will 
continue  "the  manufacture  of  its  line  of 
hydrants,  sluice-gates,  valves  and  heavy 
industrial  castings. 

C.  A.  Jennings,  district  sales 
manager  at  Chicago  for  the  Wallace  & 
Tiernan  Co.,  Inc.,  has  resigned,  effec- 
tive Nov.  1,  to  become  Chicago  manu- 
facturer's sales  representative  for  the 
Michigan  Valve  &  Foundry  Co.,  of  De- 
troit; Roberts  Filter  Manufacturing 
Co.,  of  Darby,  Pa.;  Universal  Destruc- 
tor Co.,  of  Pittsburgh,  and  other  firms 
manufacturing  water-works  and  sani- 
tary engineering  equipment. 

American  Rock  Asphalt 
Corp.,  Pittsburgh,  Pa.,  has  been  incor- 
porated, under  the  laws  of  Delaware, 
at  a  capitalization  of  $3,000,000. 

P  A  u  L  J.  K  A  L  M  A  N  C  0.,  Chicago, 
manufacturers  of  building  products  and 
distributors  of  reinforcing  steel,  has  re- 
cently changed  its  corporate  name  to 
Kalman  Steel  Co.,  under  which  its 
present  executive  organization  and 
policies  are  to  be   continued. 


William  B.  Wood,  president  of 
Gifford-Wood  Co.,  Hudson,  N.  Y.,  man- 
ufacturer of  excavating  and  conveying 
machinery,  died  Oct.  28  at  the  Albany 
City  Hospital,  after  a  two  weeks'  ill- 
ness. Mr.  Wood  was  born  in  Arling- 
ton, Mass.,  July  15,  1809.  He  became  a 
member  of  the  firm  of  William  T.  Wood 
&  Co.,  of  Arlington  upon  the  death  of 
his  father  Cyrus  in  1896  and  continued 
as  a  partner  with  William  E.  Wood,  and 
later  as  a  member  of  Gifford-Wood  Co. 
when  incorporated  in  1905.  He  moved 
with  his  family  to  Hudson  in  1911  and 
succeeded  Malcolm  Gilford  as  president 
upon  the  latter's  death  in  1919. 

Richard  Horn,  who  for  the  last 
four  years  has  been  district  sales  rep- 
resentative at  Portland,  Ore.,  for  the 
Cleveland  Tractor  Co.,  has  resigned  to 
represent  Bear  Tractors,  Inc.,  New 
York,  as  district  sales  manager  on  the 
Pacific  Coast. 

J  o  H  N  W.  W  0  0  L  E  Y,  vice-president, 
Minneapolis  Equipment  Co.,  distribu- 
tor for  the  Jaeger  Machine  Co.,  Colum- 
bus, Ohio,  was  killed  in  Ironwood, 
Mich.,  last  month.  Mr.  Wooley  was  the 
innocent  victim  of  a  stray  bullet  fired 
during  a  quarrel  between  two  other 
men.  He  had  previously  served  several 
years  as  sales  manager  of  the  Oshkosh 
Manufacturing  Co. 

Walter  S.  McKee  has  resigned 
as  vice-president  and  director  of  the 
American  Manganese  Steel  Co.  and  will 
develop  the  business  of  the  Inland  En- 
gineering Co.  of  Chicago,  of  which  he 
is  president. 


Equipment  and  Materials 


New  Dragline  Has  60-Ft.  Boom 
and  2!-'2-Yd.  Bucket 

A  dragline  excavator  of  the  full  re- 
volving type,  mounted  on  two  multi- 
pedals  and  equipped  with  a  250-hp.,  six- 
cylinder  heavy-duty  type  of  gasoline 
engine,  is  announced  by  the  Austin 
Machinery  Corp.,  Chicago.  Semi-Diesel 
engines  can  be  substituted  if  desired. 
Standard  equipment  is  a  2J-cu.yd. 
Page  bucket  and  a  60-ft.  boom.  With 
a  bearing  pressure  of  only  1,150  lb.  per 
square  foot,  the  machine  can  travel  on 
its  own  power  over  extremely  soft  sur- 
faces without  the  use  of  mattresses  or 
other   artificial    supports. 

The  machine,  its  manufacturers  point 
out,  is  particularly  adapted  for  swamp 
work  and  is  being  used  on  reclamation 
operations  in  Florida.  Operating  rec- 
ords indicate  its  ability  to  handle  2,400 


cu.yd.  of  material  in  10  hr.  It  has  a 
low  speed  forward  of  J  mile  per  hour 
and  a  high  speed  forward  of  3  mile  per 
hour. 

An  air  compressor  and  storage  tank, 
the  former  operated  through  a  direct 
connection  to  the  main  motor,  supply 
the  air  rams  which  control  the  drag 
and  hoist  drums,  the  swinging  mecha- 
nism of  the  machine  and  an  air  starter 
for  the  main  motor.  Machines  of  this 
type    are    ordinarily    worked    day    and 
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night  so  that  electric  lights  constitute 
a  part  of  the  equipment.  One  detail 
of  the  equipment  on  machines  shipped 
into  hot  climates  is  an  electric  fan 
which  serves  both  to  cool  the  operator 
and  blow  mosquitoes  away. 


Light-Weight  Ditcher  Mounted 

on  Fordson  Tractor 

By  Jan.  1  the  Charles  T.  Topping 
Machinery  Co.,  Pittsburgh,  will  be  in 
a  position  to  start  deliveries  on  its 
new  light-weight  pony  ditcher  designed 
as  a  general  purpose  trenching  ma- 
chine. The  equipment  consists  of  a 
framework  carrying  an  endless  chain 
of  excavating  buckets  mounted  on  a 
standard  Fordson  tractor  which  sup- 
plies power  both  for  traction  and  for 
trench  digging.  The  working  length 
of  the  machine  is  16  ft.,  its  width  7  ft. 
2  in.,  and  wheel  base  921  in.  Its  weight 
complete,  with  tractor,  is  6,900  lb.  and 
it  is  designed  to  excavate  a  trench  from 
12  to  18  in.  wide  and  48  in.  deep.    Fuel 


consumption  is  given  by  the  manufac- 
turers as  approximately  21  gal.  of 
kerosene  per  hour. 

Excavated  material  from  the  buckets 
is  delivered  on  a  12-in.  wide  conveyor 
belt  at  right  angles  to  the  digging 
boom.  This  conveyor  discharges  the 
earth  at  the  side  of  the  machine  and 
about  5  ft.  from  the  center  line  of  the 
trench.  The  conveyor  may  be  re- 
versed to  discharge  on  either  side. 

The  digging  buckets  are  of  electric 
manganese  steel  with  sides  extending 
through  the  chains  forming  the  inside 
link,  thus  making  the  bucket  sides  a 
part  of  the  chain.  A  hardwood  board, 
spring  mounted,  extends  up  the  digging 
boom  back  of  the  buckets  to  increase 
the  carrying  capacity  by  preventing 
dirt  from  falling  through. 

The  motor  of  the  Fordson  tractor  is 
a  four-cylinder,  2.5.6-hp.  unit  using 
either  gasoline  or  kerosene.  Power  for 
digging  is  transmitted  from  the  engine 
through  the  standard  Fordson  power 
take-off  assembly,  on  which  a  special 
steel  socket  is  substituted  for  the  belt 
pulley. 

The  pony  ditcher,  its  manufacturers 
state,  is  not  intended  to  replace  the 
more  powerful  machines  of  large 
capacity  and  heavy  weight.  It  is  in- 
tended primarily  to  perform  a  service 
which  has  heretofore  been  done  largely 
by  hand.  The  ditcher  may  be  readily 
mounted  or  dismounted  from  the  trac- 
tor, permitting  the  tractor  to  be  used 
for  general  hauling.  The  ditcher  can 
be  readily  converted  from  the  center 
type  to  the  offset  type  without  special 
tools  by  shifting  the  excavator  boom 
sideways. 


Portable  Scale  Weighs  Trucks 

Without  Jacking 

The  State  of  Pennsylvania  is  using 
the  portable  scale  illustrated  herewith 
in  the  enforcement  of  its  motor  vehicle 
laws.  The  feature  of  the  device,  which 
has  been  developed  by  H.  C.  Berry, 
of  the  University  of  Pennsylvania  at 
Philadelphia,  is  its  elimination  of  the 
process  of  jacking  up  a  truck  to  deter- 
mine its  weight.  The  scales  are  semi- 
automatic. One  is 
set  in  each  wheel 
track.  The  front 
wheels  of  the  truck 
are  then  driven 
slowly  across  the 
tilting  platform 
without  stopping. 
The  hand  on  the 
maximum  -  pres- 
sure reading  dial 
indicates  and  re- 
tains the  weight  reading.  The  rear 
wheels  are  weighed  in  the  same  man- 
ner, and  since  they  are  always  heavier 
than  the  front  wheels  it  is  not  neces- 
sary to  reset  the  hand  on  the  dial. 

The  capacity  of  the  Berry  scale  as 
used  in  Pennsylvania  is  15,000  lb.  The 
scale  is  only  2i  in.  high  and  weighs 
04  lb.  The  scale,  with  approach  blocks 
and  steel  plate,  may  be  packed  in  a  case 
18  X  7  X  30  in. 

{Editor's  Note — It  is  understood  that 
the  firm  of  Black  &  Decker,  Baltimore, 
have  patents  pending  for  a  similar 
device.) 


Hoisting  Engines  Improved  by 

Several  New  Features 

Several  new  features  have  been  in- 
corporated in  the  design  of  its  hoisting 
engines  by  the  J.  S.  Mundy  Hoisting 
Engine  Co.,  Newark,  N.  J.  Non-burn- 
ing friction  blocks  of  "asbestall,"  in- 
stead of  wooden  blocks  which  were  apt 
to  burn  out,  are  now  being  employed 
on  the  frictions  of  hoists,  especially 
those  designed  for  long  lifts  at  high 
speeds.  Another  innovation  is  the  cor- 
ing out  of  the  brake  flanges,  producing 
openings  through  which  air  can  circu- 
late and  cool  the  brakes.     This  feature 


THIRD-DRUM   HOIST  ATTACHMENT 

of  design  is  employed  usually  on  hoists 
for  heavy-duty  steel  derricks  where  a 
rapidly  descending  boom  must  be  caught 
by  the  brakes.  The  brake  bands  are 
equipped  with  "asbestelin"  brake  lining. 
On  its  electric  hoists  the  Mundy  com- 
pany is  using  a  patented  brake  to  pre- 
vent accidents  by  falling  loads  in  case 


of  failure  of  the  supply  of  electric  cur- 
rent. In  such  an  event  the  brake  func- 
tions automatically,  holding  the  load  in 
mid-air. 

By  the  use  of  the  third-drum  exten- 
sion, shown  in  the  accompanying  photo- 
graph, a  double-drum  hoist  may  be 
adapted  to  work  involving  the  use  of  an 
excavating  bucket  or  dragline.  The 
third  drum  may  be  incorporated  as  a 
part  of  existing  hoisting  engines  by 
bolting  it  onto  the  main  frame. 

Another  recent  innovation  designed 
to  increase  the  service  of  any  two-  or 
three-drum  hoisting  engine  is  a  pat- 
ented swinging  drum  for  operating  the 
bull-wheel  of  a  derrick.  This  device, 
like  the  third  drum  extension  noted  in 
the  previous  paragraph,  may  be  at- 
tached to  existing  hoisting  engines, 
without  necessitating  a  separate  swing- 
ing engine. 


Publications  from  the 
Construction  Industry 

Truck  Mounted  Crane — Byers  Ma- 
chine Co.,  Ravenna,  Ohio,  features  its 
"Truckrane"  in  an  illustrated  bulletin 
just  issued.  The  equipment  consists  of 
the  company's  autocrane  model  No.  1, 
which  has  a  special  base  to  permit  of 
its  being  mounted  on  a  mot?r  truck, 
thus  combining  light  crane  service  with 
ability  to  move  quickly  from  one  job 
to  another.  The  company  furnishes  the 
crane  unmounted;  it  can  be  used  on  any 
standard  truck  of  5  tons  capacity  or 
larger  having  a  minimum  chassis 
length  of  8  ft.  10  in.  from  rear  of 
driver's  seat  to  center  of  rear  axle.  The 
outfit  has  an  operating  radius  of  20  ft. 
and  uses  a  J-yd.  clamshell  bucket.  The 
weight  of  the  crane  without  bucket  or 
counterweight  is  11,200  lb.  The  boom 
is  of  the  latticed  panel  type,  25  ft.  long. 
Power  for  operating  the  crane  is  sup- 
plied by  a  four-cylinder,  35-hp.  Her- 
cules gasoline  engine.  The  crane  has  a 
capacity  of  5,000  lb.  at  10-ft.  radius 
and  2,500  lb.  at  22-ft.  radius.  The 
bulletin  illustrates  the  use  of  the  crane 
in  handling  sand  and  crushed  stone, 
coal  and  broken  asphalt. 

Business  Analysis  —  William  H. 
Rankin  Co.,  advertising  agents,  Chi- 
cago, has  compiled  from  Government 
and  other  sources  a  book  of  statistics 
for  business  men.  For  each  county  in 
the  United  States  are  shown  the  values 
of  bonds,  crops,  and  manufactures. 
There  is  also  a  tabulation,  by  counties, 
of  the  white  population,  number  of 
automobiles  registered,  and  mileage  of 
all  roads.  The  figures  for  surfaced 
roads  are  recorded  separately.  An  esti- 
mate also  has  been  made  of  the  income 
tax  paid  by  the  people  of  each  county. 
The  summary  of  statistics  for  each 
state  includes,  in  addition  to  the  items 
given  for  the  counties,  a  record  of 
climatic  conditions.  The  information 
is  presented  in  two  loose-leaf  volumes 
with  flexible  leather  bindings.  The 
price  is  $200. 

Hardwood  Lumber — Hardwood  Man- 
ufacturers' Institute,  Chicago,  has 
issued  a  30-p.  booklet  entitled  "Waste 
Elimination  in  the  Production  and  Con- 
sumption of  Hardwood  Lumber."  Much 
of  the  text  is  devoted  to  explaining  the 
purpose  of  rules  in  grading  and  inspect- 
ing hardwood  lumber  and  to  forest 
conservation. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


•October  Contracts  Nearly 
Equal  September  Total 

Gains  In  Waterworks,  Sewers,  Excava- 
tions and  Industrial  Works — Total 
for    Ten   Months   Over   Billion 

Contracts  awarded  in  the  United 
States  and  Canada,  on  important  engi- 
neering projects,  during  the  month 
of  October,  reached  a  total  of  $137,877,- 
000  as  against  $138,648,000  in  Septem- 


Lettings  in  the  Middle  Atlantic 
States  during  October,  aggregated  $34,- 
302,000,  or  25  per  cent  of  the  total  for 
the  United  States  and  Canada.  The 
Middle  West  came  next  with  $32,801,000, 
or  24  per  cent. 

Contracts  let  on  waterworks,  during 
the  month,  increased  95  per  cent  over 
September  awards;  industrial  construc- 
tion increased  70  per  cent  and  sewers, 
48  per  cent.  Excavating  and  dredging 
during  October,  more  than  doubled  the 


Outlook  Favors  Continuance 
of  Building  Activity 

A.  G.  C.  Expects  Demand  for  Building 

to  Continue  with   Resulting  Kise 

in  Construction  Costs 

That  construction  costs  will  continue 
to  increase  to  a  higher  level  than  at 
present,  and  that  the  demand  for  con- 
struction will  continue  for  some  years 


Engineering  News-Record 

Construction  Cost 

Index  Number 

November,  1922    188.60 

October,  1922    188.60 

November,  1921   166.32 

Peak,  June,  1920   273.80 

1913    100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  is  exactly  the  same  as  last  month,  due  to 
stability  in  prices  of  steel,  cement  and  lumber.  Steel  is 
now  $2.00  per  100  lb.,  Pittsburgh  mill.  The  average 
rate  for  common  labor  remains  at  45c.  Thus,  general 
construction  cost  is  13  per  cent  higher  than  one  year 
ago  and  31  per  cent  under  the  peak;  it  is  88.6  per  cent 
above  the  1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

October,  1922 127 

September,  1922  129 

October,  1921 109 

1913  100 

Yearly 

1921  (entire  year)  88 

1920  (entire  year)  91 

1913  100 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  127  for  the  month  of  October,  and  88 
for  the  whole  of  1921,  as  against  100  for  191.3.  This 
means  that  the  actual  volume  of  construction  in  1921 
(not  the  mere  money  value  of  the  contracts  let  that 
year)  is  12  per  cent  under  the  volume  of  construction 
for  1913.  Our  monthly  volume  number,  127  for  Octo- 
ber, 1922,  is  really  the  increment  of  construction,  and 
indicates  the  rate  at  which  contracts  are  being  let  as 
compared  with  1913  awards. 


ber.  This  comparison  indicates  the  re-  lettings  for  the  preceding  month.  to  come,  is  the  opinion  of  the  Associated 
luctance,  on  the  part  of  an  unparalleled  Bridges,  streets  and  roads,  commer-  General  Contractors  of  America,  in  a 
construrtion  boom,  to  yield  even  to  cial  buildings  and  miscellaneous  con-  statement  made  today  to  James  A.  Wet- 
seasonal  diminution.  struction  fell  off  slightly  from  the  Sep-  more,  acting  supervising  architect,  who 
The  minimum  costs  observed  in  Con-  tember    levels.      Federal     Government  is  quoted  as  authority  for  the  statement 


VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  AND  CANADA  IN  OCTOBER,  1922 

New  Middlo  Middle  West  of 

EngKand  Atlantio  Southern  West  Mississippi  Western 

Waterworks $185,000  $799,000  $5,945,000  $7,000 

Sewers $189,000  $1,240,000  63,000  1,868,000  1,441.000  153.000 

Bridges 241,000  21,000  223,000  179,000  462,000  773.000 

Excav.iting  and  dredging 25,000  22,000  509,000  393,000  1,051,000  365.000 

Streets  and  roads 635.000  4.729.000  2.521,000  3,138,000  7,487,000  3,702,000 

Industrial  works 9,795,000  10,729,000  2,200.000  6,825,000  929,000  850,000 

BuildinKS 4,407,000  15,687,000  4.262,000  18,411,000  7,670,000  4,639,000 

Federal  Government 2,117,000  1,319,000  1,510,000  15,000  302,000  1,766,000 

Miscellaneous 50,000  555,000  491,000  1,173,000  172,000  519,000 

Total $17,459,000  $34,302,000  $11,964,000  $32,801,000  $25,459,000  $12,774,000 


Canada 

$750,000 

42,000 

2  5, 000 
950,000 
251,000 
738,000 

'  '362,66b 


Total 

$7,686,000 

4,996,000 

1,899,000 

2,390,000 

23,162,000 

31,579,000 

55,814,000 

7.029,000 

3.322,000 


$3,118,000         $137,877,000 


struction  News,  from  which  these  tables 
were  compiled,  on  each  class  of  con- 
struction, are  as  follows:  water-works, 
$15,000;  other  public  works,  $25,000; 
industrial  construction,  $40,000  and  com- 
mercial buildings,  $150,000. 


awards  dropped  only  $640,000. 

The  value  of  contracts  let  for  the 
whole  United  States,  from  Jan.  1  to 
Nov.  1,  1922,  reached  $1,309,.593,000; 
$612,182,000,  or  47  per  cent  of  which 
was  for  commercial  buildings  alone. 


that  within  the  next  eighteen  months 
the  country  may  look  for  a  very  ma- 
terial drop  in  the  cost  of  building.  In 
the  United  Suites  Advertiser  it  is  re- 
ported that  $15,000,000  worth  of  federal 
buildings    throughout   the  country   are 


VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES.  JAN.    I  to  NOV.    I     1922 

New  Middle  Middlo  West  of 

England  Atlantic  Southern  West  Mississippi 

Waterworks $2,754,000  $5,972,000  $2,787,000  $5,627,000  $10,844,000 

Sewers 548,000  9,576,000  3,647.000  15,450,000  4,412,000 

Bridges 2,311,000  13,214,000  5,865,000  4,801,000  6,283,000 

Excavating  and  dredging 118,000  918,000  7,942,000  1,486,000  3,674,000 

Streets  and  roads 10,175,000  69,379,000  58,766,000  73.236,000  50.577.000 

Industrial  works 30.524,000  48.720,000  20,525.000  47,617,000  8,632,000 

Buildings 51,557,000  233,185,000  36,436,000  182,269,000  58,228,000 

Federal  Government 2,658,000  15,258,000  7,657,000  1,698,000  2.694,000 

Miscellaneous 5,057,000  45.064,000  3.761,000  7,658,000  7,290.000 

Total $105,602,000    $441,286,000  $147,386,000  $339,842,000  $152,634,000 


Western 

Total 

$4,421,000 

$32,405,000 

2,599,000 

36,232,000 

3,213,000 

35,687,000 

2.fct3,000 

16,941,000 

34.066,000 

296,099,000 

8,452,000 

164,470,000 

50,507,000 

612,182,000 

8.818.000 

38,783,000 

7'964,000 

76,794,000 

$122,843,000 

$1,309,593,000 
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being:  held  up  for  a  drop  in  the  cost  of 
construction  expected  within  the  next 
eighteen  months. 

Not  only  has  the  cost  of  building 
been  going  up  for  several  months,  ac- 
cording to  the  Associated  General  Con- 
tractors, but  so  has  the  cost  of  ma- 
terials. Wages  in  the  building  trades 
have  more  recently  begun  to  increase 
also.  The  general  average  of  whole- 
sale prices  has  been  increasing  since 
the  first  of  the  year. 

"The  behavior  of  all  these  prices  in 
increasing  during  a  time  of  recovery 
from  business  depression"  declare  the 
contractors,  "is  entirely  normal.  It  is 
a  phenomenon  which  always  occurs  dur- 
ing like  periods.  We  believe  it  is  a 
very  strong  indication  that  prices  in 
general  have  been  stabilized  for  the 
present   on    a    new    price   level   in   the 


neighborhood  of  70  per  cent  higher  than 
that  which  prevailed  in  1913.  This 
means  that  prices  will  continue  to  go 
up  until  the  present  period  of  pros- 
perity is  fully  established  and  will  not 
go  down  again  until  the  beginning  of 
the  next  business  depression.  The  next 
depression  will  probably  be  only  a 
moderate  one — such  as  we  were  familiar 
with  before  the  war — and  will  be  ac- 
companied by  only  moderate  decreases 
in  prices. 

"Instead  of  expecting  that  building 
costs  will  be  materially  lower  eighteen 
months  from  now,  we  anticipate  that 
they  will  continue  to  increase  during 
the  greater  part  of  that  period,  and 
that  they  will  be  at  that  time,  perhaps, 
at  about  the  beginning  of  a  decrease 
but  at  a  point  higher  than  the  present. 
We  believe,  further,  that  the  decrease 


which  may  be  expected  to  begin  at  about 
that  time  will  not  go  to  a  point  very 
much  below  the  figures  reached  during 
the  past  winter." 

In  explaining  the  reasons  for  their 
opinions,  the  contractors  say  that  the 
costs  of  building  materials  are  going 
up  partly  because  they  are  partaking 
of  the  general  tendency  of  prices  to 
rise  during  this  part  of  the  economic 
cycle,  and  partly  because  we  are  ex- 
periencing a  building  boom  of  unpre- 
cedented volume.  Wages  of  building 
labor  are  increasing  partly  because  of 
the  shortage  bi'ought  about  by  this  same 
building  boom  and  partly  because  of  a 
recovery  in  other  lines  of  industrial 
activity,  which  is  already  beginning  to 
produce  labor  shortages. 

"One  important  aspect  of  t!;is  phe- 
{Concluded  on  p.  770) 


Labor  Rates  and  Conditions  Throughout  the  Country 


Improved  business  conditions  and  in- 
creased employment,  together  with  a 
shortage  of  common  labor  and  an 
unusually  heavy  demand  for  skilled 
mechanics  in  nearly  all  trades,  are  the 
outstanding  features  of  today's  labor 
market. 

In  its  survey  of  current  industrial 
conditions  throughout  the  country,  the 
National  Industrial  Conference  Board 
states:  "The  tendency  of  wages  dur- 
ing the  last  two  months  has  been  dis- 
tinctly upward.  Labor  shortages  have 
developed  during  the  past  few  months 
in  face  of  only  a  moderate  upward 
swing  in  industry.  This  has  served  as 
a  warning  that  labor  is  not  to  be  had 
in  sufficient  quantities.  The  industries 
of  the  United  States  are  undoubtedly 
going  through  a  period  of  nation-wide 
wage  adjustment.  The  high  wages  in 
the  coal  mining  industry,  on  the  rail- 
roads, in  the  building  trades  and  in 
other  favored  industries  have  set  a  h'gh 
standard.  Less-favored  industries — 
both  men  and  managers — realize  their 
position.  The  voluntary  wage  increases 
that  have  been  made  in  a  large  nu.nber 


of  industries  are  indicative  of  this  gen- 
eral leveling  up.  Wage  increases  in 
such  basic  industries  as  iron  and  steel, 
cotton,  textile  and  the  like,  will  inevi- 
tably be  converted  into  higher  prices." 

Local  industrial  conditions  as  re- 
ported by  News-Recoi-d  correspondents 
are  given  as  follows: 

Atlanta — Unsettled  situation  of  a 
month  ago  somewhat  eased  up  since 
sti-ike  settlements.  Lack  of  cars  still  a 
retarding  factor  in  resumption  of  nor- 
mal industrial  activities. 

Cleveland — Hod  carriers  awarded  75c. 
as  against  60c.  and  common  laborers 
57ic.@75c.  as  compared  with  a  maxi- 
mum of  57Jc.  ner  hr.,  one  month  ago. 

Dallas — Sufficient  skilled  building 
trades  mechanics  to  meet  all  demands. 

Denver — No  unemployment.  Building 
season  longer  than  usual  owing  to 
clear,  warm  weather. 

Detroit — Supply  of  all  trades  about 
equal  to  demand.    Little  unemployment. 

Kansas  City — Scarcity  of  carpenters; 
paid  $1.12J  as  against  $1.07J  per  hr., 
last  month.  Fair  supply  of  bricklayers 
but  some   idle  hoisting   engineers,   pile 

(Higher  rates  indicated  by  +,  decreases  by — ) 


drivers  and  structural  iron  workers. 
Very  few  unemployed  hod  earners. 

Montreal — Minimum  wage  for  com- 
mon labor  now  35c.  as  against  old  rate 
of  30c.  per  hr. 

New  Orleans — Labor  conditions 
stable.    Building  boom  at  peak. 

New  York — Still  some  degree  of  un- 
employment existing,  particularly  in 
clerical  occupations.  Increased  activity 
in  manufacturing.  Building  retarded 
by  shortage  of  materials,  due  to  freight 
congestion.  Distinct  labor  shortage  in 
skilled  trades.  Unskilled  common  labor- 
ers receive  minimum  of  45c.  with  a 
maximum  of  62Jc.  per  hr.  on  certain 
construction  projects.  Average  pay  for 
pick  and  shovel  men  in  biailding  con- 
struction about  60c.  per  hr. 

Philadelphia — Scarcity  of  bricklayers, 
carpenters,  hodcarriers  and  common 
laborers.  Fair  supply  of  other  trades. 
Carpenters  receive  maximum  of  $1  as 
against  90c.;  common  laborers,  35c.@ 
45c.  as  compared  with  35c.@40e.  per  hr., 
one  month  ago. 

St.  Louis — Bricklayers  scale,  $1.25 
per  hr.  but  men  being  paid  $1,371. 


Brick- 
Cities  layers 

Atlanta $0.90 

Baltimore 1 .25 

Birmingham 1 .00 

Boston 1  .UJ 

Cincinnati 1 .25 

Chicago ....  1.10 

Cleveland .1.25 

Dallas 1.00 

Denver 1.25 

Detroit 1 . 1 2  J 

Kansas  City -|-1.12i 

Los  Angeles 1.25 

Minneapolis 1.00 

Montreal .90 

New  Orleans 1 .00 

New  York 1 .25 

Pittsburgh 1.30 

St.  Louis 1 .25 

San  Francisco 1.12J 

Seattle 1.00 

Philadelphia 1 .  25 


Car- 
penters 

Hoisting 
Engineers 

Hod 
Carriers 

Pile 
Drivers 

Structural 

Iron 
Workers 

1 

Common 
Labor 

SO.  70 

.80 

.75 

1.00 

SO.  70 

.871®.  90 

.50®  1.00 

1.00 

SO.  30 
.6C®.75 
.15®.  25 

s6."7s' 

"l.OO 

SO.r,=; 

1.00 
1.00 
1.00 

SO.  30®.  35 
.35®  .40 
.15®  20 
-I-.5S 

.95 
1.00 
1.10 
1.00 
1.00 

.95 
1.10 
1.10 
1.00 
1.00 

.721 

+  :75' 

.60 

.75@.8U 

'i.'io 

.91 
1.00 
1.00 

.95 
1.05 
1.10 
1.00 
1.031 

.35 
.725 
-t-.57J@.75 
.25 
.35®. 50 

.80 
1.00 

.80®.  90 
1.00 

.50®.  60 
.70 

1.00 
1.00 

.60®.  80 

i:oo 

.50 

.35®.  60 

1.00 
.80 

1.00 
.80 

1.121 
.65 

.87i 

1.00 
.80 

.56J®.62^ 
.35®.  50 

.65 
.85 

.50 
.90 

.35 
.50 

.50 

.80 

.55 
1.00 

-t-.35 
.35®  .40 

l.Uh 

1.25 

.87* 

1.00 

1.121 

-f.45@.60 

1.12J 
l.IO 

1.00 
1.12i 

.90 

.85 

1.00 
1.12 

1.00 

.50 
.30®.  40 

1.00 

.80 

-f.90@1.00 

1.00 
.90 
-|-.90@1.00 

.75 

.70 

.75®.  90 

1.00 
1.00 
1.00 

1.12i 

.80®.  90 
.90®  1.00 

.47§®.50 

.50®.  60 

-(-.35@.4S 
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nomenon"  they  state,  "is  the  shortage 
of  common  labor,  which  is  due,  in  large 
measure,  to  the  almost  complete  ex- 
tinction of  immigration  for  the  past 
nine  years,  caused  first  by  the  Great 
War  and  latterly  by  our  present  restric- 
tive immigration  act.  That  this  short- 
age of  common  labor  in  fields  other  than 
the  building  trades  is  a  very  real  one 
is  proved  by  the  recent  action  of  the 
United  States  Steel  Corporation,  and 
a  number  of  the  other  important  steel 
companies,  in  making  large  voluntary 
increases  in  their  wage  scales. 

"It  may  be  that  some  believe  the 
present  building  boom  has  about  run 
its  course,  and  that,  for  that  reason, 
building  activity  will  soon  diminish  and 
building  costs  go  down.  We  believe  the 
outlook  to  be  far  otherwise.  The  boom 
shows  no  sign  of  abating.  For  six 
successive  months  the  figures  for  con- 
tracts let  have  been  record-breaking. 
The  slight  recession  of  August  is  less 
than  the  usual  seasonal  recession.  As 
a  result  of  very  painstaking  investiga- 
tions it  has  been  estimated  that  the 
deficit  in  building,  the  country  over,  is 
so  great  that  building  could  continue 
for  ten  successive  years,  beginning  wi*h 
this  year,  at  25  per  cent  above  normal 
before  catching  up  with  that  deficit. 
We  do  not  predict  any  such  sustained 
activity,  but  we  do  point  to  the  figures 
as  proof  that  there  is  no  poss  bility 
of  the  present  building  boom  coming 
to  an  end  within  the  next  few  months, 
because  of  having  completely  filled  the 
demand  for  new  consti-uction." 


Lower  Wholesale  Prices 
in  September 

The    September    level     of    wholesale 
prices     was     slightly     below     that     of 


1     1 

U&iLlJsUia  ?rlc9   Uvel 

PriOB  LoTol  asptBtcbar  1922 
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August,  according  to  latest  infoiniiation 
gathered    in    leading    markets    of    the 


countrj',  and  issued  Oct.  19  by  the  U.  S. 
Department  of  Labor  through  the  Bu- 
reau of  Labor  Statistics.  Measured  by 
the  Bureau's  weighted  index  number, 
which  includes  404  commodities  or  price 
series,  there  was  a  decrease  from 
August  to  September  of  IJ  per  cent,  or 
from  1.55  to  15.3. 

Farm  products  showed  an  increase  of 
li  per  cent  over  the  August  level. 
Cloths  and  clothing  increased  1  per 
cent,  chemicals  and  drugs  IJ  per  cent, 
bui'ding  materials  4*  per  cent,  and 
metals  and  metal  products  64  per 
cent  in  average  price  in  the  period 
stated.  In  the  group  of  miscellaneous 
commodities  there  was  an  increase  of 
less  than  1  per  cent. 

On  the  other  hand,  a  decrease  of  ap- 
proximately 10  per  cent  took  place  in 
the  important  group  of  fuel  and  light- 
ing materials,  due  to  decreases  in  bitu- 
minous coal  and  coke.  No  change  in 
the  general  price  level  was  reported 
for   foods    and   house  furnishings. 

The  considerable  increase  shown  for 
building  materials  and  for  meta!s  and 
metal  products  is  due  largely  to  ad- 
vances in  structural  steel  and  other 
articles    included   in   both    groups. 

Comparing  prices  in  September  with 
those  of  a  yer.r  ago,  as  measured  by 
changes  in  the  index  numbers,  it  is  seen 
that  the  general  level  has  risen  8J  per 
cent.  Fuel  and  lighting  materials  show 
by  far  the  largest  in  -ease,  342  per  cent. 
Building  materials  and  metals  and 
metal  products  increased  approxi- 
mately 15J  per  cent,  farm  products  71 
per  cent,  and  cloths  and  clothing  2i 
per   cent   in    price   in   the   year. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Marl^et 


Pig  Iron — Production  increasing  with 
the  lowering  of  coke  prices.  No.  2 
foundry  iron  down  $1  in  Chicago,  $1.50 
in  Pittsburgh  and  $3  in  Philadelphia. 
Basic,  $2.50  lower  in  Pittsburgh  and 
$4.50  in  Philadelphia.  Bessemer  de- 
clined 50c.  in  Pittsburgh  and  gray  forge, 
$1  per  ton  in  Philadelphia,  during 
month.     Prices  slowly  receding. 

Railway  Supplies — Maximum  on  light 
rails,  $47  as  against  $45  per  ton,  f.o.b. 
Pittsburgh;  advanced  20c.  per  100  lb. 
at  Birmingham.  Re-rolled  rails,  $28@ 
$32  as  compared  with  $26@$29  per  ton 
at  Pittsburgh  mills,  one  month  ago. 
Red  oak  ties  slightly  lower  in  St.  Louis. 
Track  bolts  up  lOc,  spikes,  15c.  and 
section  angle  bars,  35c.  per  100  lb., 
Pittsburgh.  Track  supplies  higher  in 
St.  Louis.     Railroads  buying  heavily. 

Pipe — Wrought-pipe  disciunts  re- 
duced two  points  on  Pittsburgh  basing 
card  of  Oct.  19;  equivalent  to  rise  of 
$4  per  ton  on  both  black  and  galvan- 
ized steel  pipe.  Mill  advance  reflected 
in  lowering  of  discounts  in  New  York 
and  Cleveland  warehouses.  Cast-iron 
pipe,  6-in.,  up  $2.50  per  ton  at  Birming- 
ham mill,  during  month,  despite  lower 
pig-iron  and  fuel  costs.  Sewer  pipe 
higher  in  Philadelphia  and  New  Orleans 
but  lower  in  St.  Louis.  Clay  drain  tile, 
however,  $5  per  1,800  lin.ft.  higher,  in 
St.  Louis. 

Road  and  Pacing  Materials — Road 
oils  up  Jc.  in  New  York  and  Ic.  per  gal. 
in  St.  Louis.  Mexican  petroleum  situ- 
ation also  responsible  for  advances  in 
bulk   asphalt,   of   $1   in   Baltimore,   At- 


lanta and  Philadelphia  and  $2  per  ton 
in  New  York.  Wood  paving  blocks  up 
5c.  per  sq.yd.  in  New  York;  down  40c. 
in  Philadelphia. 

Sand,  Gravel  and  Crushed  Stone — 
Gravel,  $2  as  against  $1.75  in  New 
York  and  $2@$2.25  as  compared  with 
$2  per  cu.yd.  in  Detroit,  one  month  ago; 
sand  prices  unchanged.  Ci-ushed  stone, 
up  10c.  in  Detroit  and  20c.  per  cu.yd. 
in  Atlanta.  Transportation  conditions 
and  local  labor  adjustments  responsible 
for  advances. 

Lime — Hydrated  finishing  lime  up 
20c.  in  St.  Louis,  50c.  in  Philadelphia 
and  $1  per  ton  in  New  York.  Hydrated 
common,  up  50c.  in  Philadelphia  and 
$2  in  St.  Louis.  Lump  finishing  lime 
advanced  50c.  per  ton  in  Philadelphia. 
Common  lump  lime  5c.  per  bb!.  higher, 
in  Atlanta;  advanced  50c.  per  ton  in 
Philadelphia  and  $3  in  Baltimore.  Hy- 
drated finishing  lime,  however,  down 
$3.50  per  ton  in  Minneapolis;  common 
lump    also   reduced    10c. @  15c.   per   bbl. 

Cement — Price  advances  made  dur- 
ing acute  coal  situation  have  receded  to 
meet  winter  demand.  Mill  prices  down 
5c.  at  Mason  City,  la.;  15c.  in  Fordwick, 
Va.;  2.5c.  in  Mitchell,  Ind.,  Hudson,  N.  Y. 
and  Northamption,  Pa.,  and  30c.  at  La 
Salle,  Ind.  Mill  drop  reflected  in  fol- 
lowing declines:  f.o.b.,  New  York,  25c.; 
Toledo,  5c.;  Peoria,  2c.;  Cedar  Rapids, 
3c.  and  Cincinnati,  8c.  per  bbl.  Montreal 
and  Philadelphia,  however,  quote  rise 
of  10c.  per  bbl.,  during  month. 

Structural  Steel — Steel  plate  demand 
for  car,  tank,  ship  and  boiler  construc- 


tion, in  excess  of  production.  Plates 
quoted  at  minimum  of  $1.90,  with  maxi- 
mum at  $2.25,  or  an  average  price  of 
about  $2  per  100  lb.,  f.o.b.  Pittsburgh. 
Shapes  quoted,  however,  at  $2@$2.10 
and  bars  at  $2@$2.15,  f.o.b.  mill. 

Brick  and  Hollow  Tile — Common 
brick,  $14@$15.50  as  against  $15@$17 
per  M.  wholesale,  alongside  dock.  New 
Yoi-k,  one  month  ago.  Kansas  City  also 
quotes  reduction  of  50c.  per  M.  Prices, 
however,  slightly  higher  in  Detroit  and 
Philadelphia.  Hollow  tile  up  in  Kansas 
City,  Philadelphia  and  St.  Louis.  De- 
clines due  to  seasonal  falling  off  in  de- 
mand; but  unusually  large  amount  of 
brick  construction  under  way,  for  this 
time  of  the  year,  in   some  sections. 

Lumber — Production  sharply  cur- 
tailed by  transportation  difficulties;  but 
prices  steady  in  the  face  of  lessened 
buying  activities.  Yellow  pine  struc- 
tural timbers,  base  sizes,  up  50c.  in 
Kansas  City  and  Philadelphia;  $1  in 
Minneapolis;  $2  in  Detroit  and  $5  per 
M.  ft.  b.m.  in  Dallas.  Douglas  fir  up 
$2  in  Kansas  City  and  $6  in  Dallas; 
down  $2  in  Minneapolis  and  Denver. 
Hemlock,  higher  in  Kansas  City  but 
cheaper  in  Denver  and  Minneapolis.  No 
change  in  spinice. 

Scrap — JIarket  weaker.  St.  Louis, 
however,  quotes  higher  prices  on  all 
grades  except  cast  scrap. 

Explosives — Dynamite,  40  per  cent 
gelatin,  down  Ic.  in  Seattle  and  2c.  in 
Minneapolis  and  St.  Louis;  up  iic  per 
lb.  in  Philadelphia. 

Linseed  Oil — Quiet;  few  changes. 
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Price  advances  since 

PIG  IRON — Per  Gross  Ton — Quotations  compiled  by  Tlic  M 

Current 
CINCINNATI 

No.  2 Southern  (silicon  2.25  (al  2.75) Ml. 55 

Northern  Basic 33.27 

Southern  Ohio  No.  2  (silicon  l.75@2.25) 34.27 

NEW  YORK,  tidewater  delivery 

Southern  No.  2  (silicon  2.25  (a.  2.75) 36.  27 

BmMINGH.\M 

No.  2 Foundry:(silicon  2.25;@  2.75) 27.50 

PHILADELPHI.^ 

Eastern  Pa.,  No.J2X.  (2.25@2.75  sil.) SS.6i 

VugmiaNo.  2  (silicon  2.25(a)  2.75) 37.17 

Basic S9.S0 

Gray  Forge SS.OO 

CHICAGO 

No.  2  Foundry  Local  (silici  .n  1 .75'@  2.25) 31.00 

No.  2 Foundry  Southern  (silicon  2.25  @  2.75)...  .  33.50 

PITTSBITRGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley  (silicon;  1. 75  @  2.25) SS.50 

Basic. SO. 00 

Bessemer SS.50 


last  month  are  indicated  by  heavy  type;  declines  by  italics 


atthew  Addy  Co.: 
One  Yeai  Ago 

«24.50 
22.52 
23.52 

30.26 
20.00 


22.76 
28.74 
20.75 
21.75 

22.70 
26.66 


22.96 
21.96 
21.96 


RAILWAY  SUPl'LIES 


STEEL  RAILS — The  followil^g  quotations  are  per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5o.  per  100  lb.  is 
ebarged  extra: 

. Pittsburgh ■ 

One         Birming-  St. 

Current         Year  -\eo         ham      Chicago  Louii 

Standard  bcssemer  rails... .     $43.00  $45  00  $43  00  43.00 

Standard  openhearth  rails..       43.00  47  00       }43  00         43  00  43.00 

Light  raUs,  S  to  10  lb 45(3)47       !.65@1.75*    2  00*       43  00  41.00 

Light  rails,  12  to  14  lb.....     4S(g47       1.65(3:1.75*    2.00*      43.00  41.00 

Light  rails.  25  to  45  lb 4S(S  47       1.65(3.1.75*    2.00*      43.00  41.00 

RerolIedRaik 28@32         

*Per  100  lb. 


RAILWAY  TIES — For  fair-siied  orders,  the  following  piices  per  tie  hold: 

7  In.  X  9  In. 

by  SJ  Ft. 

$1.55 

I   40 

50 

1  19 

2  39 
1.00@t.bO 

2.00 


6  In.  X  S  In 

by  S.  Ft. 
Chicago,    White    Oak  $1.40 

Chicago,  Hardwood  and  Red  Oak 1 .  25 

Chicago. ..  .Empty  Cell  Creosoti:  g  (add'l)  .45 

San  Francisco Gieen  Douglas  Fir  .  92 

San  Francisco.  Empty  Cell  Creosoted.  Douglas  Fir      1 .  93 

St.  Louis,  Red  Oak* 0.S0(m  I   30 

St.  Louis  (creosoted)  (zinc  treated) 1 .  65 


TRACK  SUPPLIE.S— The  following  prices  are  base  per  100  lb,  f.o.b.     Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named : 

. Pittsburgh San    Bir- 

OneYear  Fran-  ming 

Current  Ago      Chicago  St.  Louis  cisco    ham 

Standard  spikes,  iVin . 

andlarger $2.  75(3)3  00  $2.  30(3)2.40  $2.55     $3  021  $4.45  S3. 29 

Trackbolts 3.85(3)4.50     3.25(3:3.55     3.65       4  02;      5.45     4.29 

Standard  section  angle 

bars 2.75  2.75  2.40       2.921     4   10     2  94 


PIPE 


WROUGHT  PIPE— The  following  discounts  are  to  jobbere  for  carload  lots 
OD  the  latest  Pittsburgh  basins  card: 


BUTT  WELD 

Inches 

Steel 
Black 

Galv.                          Inches 

Iron 

Black 

Galv 

1  to3 

...     68 

541                           itoli 

34 

19 

LAP  WELD 

2 

.  .  .     59 

47}                     2 

5H                       2}to< 

47i                      45  to  6 

46*                     7tol2 

..     29 

..     32! 

32! 

..      30 

15 

2J  to  6 

2  to  8 

9to  12 

.         63 

.       60 

59 

19 
19 
17 

1  to  I  }  . 

2  to  3.. 


BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

....     64  53!  i  to  U 34 

. . .     65  54! 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


2 

2!  to  4. 
45  to  6. 
7  to8.  . 
9to  12.. 


57 
61 
60 
56 
50 


46! 
50! 
49! 
43! 
37! 


2 30 

2!  to  4 33 

4!  to  6 32 

7  to  8 25 

9to12 20 


20 


17 

21 

20 

13 

8 


STEEL  PIPE — From  warehouses  at  the  places  named  the  following  discounts 
hold  for  steel  pipe; 

. Black   

New  York  Chicago  St.  Louis 

1  to  3  in.  butt  welded 57%  62S%  61!% 

2!  to  6  in.  lap  welded 54%  59!%  58j% 

. Galvanised — ■ 

New  York  Chicago  St.  Louis 

1  to  3  in.  butt  welded 44<~„  48!%  5l;% 

2!  to  6  in.  lap  welded 41%  45!%  50!% 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  listless  10% 
Cast  iron,  standard  sizes,  32-5%  off.  — ' 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots: 


Birmingham 
Mill 

4  in $45  SO 

6  in.  and  over  43 .  00 


. New  York ■ 

One 

Current       Year  Ago        Chicago 

$60.30  $52.30(3)53.30  $52.70 

55.30     47.30(3,48.30     48.70 


San  Fran- 
St.  Louis     ciflco 
$44.50     $55.00 
51.00 


Gas  pipe  and  C'ass'W,"  $4  per  ton  extra;    16-ft.  lengths,  $1  per  ton. 


CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  lin.ft.-: 

. New  York  

One  San 

Size,  In.               Current      Year  .\go  .St.  Louis  Chicago  Francisco 

3     »45  00         $40  00  $40  00  $50  00  

4      55.00            50.00  40  00  60.00  $76.50 

5     80.00           80  00  75  00  80.00  97.75 

6     105  00         105.00  75  00  100.00  127.50 

8     170.00         175.00  170  00  150.00  212.50 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for  standard  pipe  in 
car  load  lots,  f.o.b.,  except  as  otherwise  stated: 


Dallas 

$55.00 

65 

(10 

84 

00 

110 

00 

181 

00 

New  York  Pitts- 
Size,  In  Delivered   burgh 
3 $0  14   $0  105 


Birming-     St. 
ham       Louis 


4. 

5. 

6. 

8. 
10. 
12. 
15. 
18. 
20. 
22. 
24. 
27. 
30. 
33. 
36. 


Boston 

Minneapolis 

Denver 

Seattle 

Los  .\ngeles 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  delivered.. 

Detroit 

Baltimore 

Kansas  City,  Mi,,. 
Philadelphia, 


,14 

.20 

.20 

.34 

.51 

.65 
1.03t 
I.SOt 
1.80t    1 
2.40t 
2  70 
4.50r 
5.00 
6  50 
7.50, 


105     $0   10     $0.0875 
.1575         ■■■  

1575 

245 
.3675 
.4725 
.63 
.875 

05 
I   40 

1  575 

2  795 
}  096 
4   14 
4.715 


.125 

,150 

,225 

.2925 

.3825 

,5625 

.765 

1.0125 

1.2575 

1.4625 


1025 
1225 
20 


.es 

.91 


$0. 


135* 
13 

!ii26* 

.111* 

.10* 

.681: 

.102 

.1225 

.135 

.114 


$0.18* 


$0 


.168* 

.  1665 

.14* 

.45t 

.  153 

.2275 

.  19 

.1755 


40 
27 
.325 

28 

259 
.225 
.70 
.238 

35 
.30 
.266 


Chicago 
SO.  12 
.12 
.18 
.18 
.28 
.42 
.54 
.72 
I  00 
1  20 
1  60 
1  80 
3.75t 

4  75t 

5  50t 
6.00t 

12 

$0  72' 

,47 

»  ,65t 

476 

,4995 
,425 
1   35 
.459 
.6870 
.54 
.513 


San 
Fran- 
cisco       Dallas 


M  12 

.15 

$0.18 

.18 

.165 

.21 

■i6 

.30 

.fi 

.42 

.54 

.80 

,90 

1.32 

Hi,' 

2: 40" 

3  00 

3,60 

24 

$2:55' 
1.70 
2,34i 


36 


»5.66t 


82t 

665 
55 
50t 
,98t 
29 
16 
7lt 


3,7925t 


6,l5t 
5.23 


3.895t 


*4-in.,  6-in.,  9-in.,  respectively.      '  Double  .Strength.      J3-in.  special. 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS— roll  owing  are  prices  per  gallon  in  tank  cars  8,000  gal.  minimua 
f.o.b.  place  named: 

New  York,  45%  asphalt .  .  (at  terminal) 

New  York,  65%  asphalt (at  terminal) 

New  York,  binder (at  terminal) 

New  York,  flux (at  terminal) 

New  York.  Uqu'd  asphalt ....  (atterminal) 

St   Louis.  50V'  60%  asphalt  (/.o.b.)  Wood  River,  III 

Chicago.  40-50%  asphalt 

Chicago.  60-70%  asphalt 

Dallas,  40-50%  asphalt 

Dallas,  60-70%  asphalt 

Dallas,  75-90%  asphalt 

San  Francisco,  binder,  per  ton 

•  Freight  $21.75  ner  ton  to  Whitirg.  Ind. 

t  F.o.b.  Oleum.  Cal.  Freight  to  San  Francisco.  80c.  per  t 


Current 

One  Year  Ago 

$0  06 

$0.05; 

06 

05 

06; 

.08 

06! 

061 

07 

.06! 

.04! 

.Oli* 

.05i 

.05 

.051 

.05t 

.10 

.10 

.13 

.13 

.15 

.15 

13.00t 

is.oot 
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ASPHALT— Prire  per  ton  in  packacei  (350-lb.  bbl: .  or  42 
bulk  in  carload  lots,  f  .o.b.  points  listed: 


5-lb.  drums)  and  in 


New  York  [Merican) 

Boston  (Mericnn) 

Chicaeo  (Stanolirid) 

San  Francisco,  f.o.b.  refinery,  OleuiQ,  Cal 

Dallas,  ( Trim) 

Seattle  "/)"  qrade  (California) 

Denver  (Cnlifoniia) 

Minneapolis /.O.6.  Twin  Cities  (^fexican) 

St.  houis  (Mfiican) 

Baltimore  (Mexican) 

Los  .■\nKeles,  at  factory.  Bakers  field  iCali/amia) 

Montreal  i^fexican) 

Atlanta  (A/cjican) 

Detroit  {Mexican) 

Cincinnati  (Mexican) 

Maurer,  N.  J.  (Trinidad  and Bermudez) 

Maurer,  N.  J.  (Mej:ican) 

Philadelphia  (Meiican) 

Kansas  City,  petroleum 

♦Freight  to  San  Francisco,  80c.  per  ton. 

tF.ob.  Richmond,  Cal. 

NOTE — Barrels  or  drums  are  op'.ional  in  most  cities, 
ton,  and  from  4  to  3  drum:^. 


PacUaec 
J20  00 

19  50 

25  00 
19.50* 
35  00 
23  75 
40  00 
3.!  00 

26  00 

20  00 

28  00 
23  00 
22  50 
22.50 
28.50 
18  00 
20  00 
28.83 


Bulk 
$16  00 

16  00 
22  00 

13  00* 
27.00 

i3.oor 

S7  50 
22  00 
16.00 

21  on 

17  SO 

19  50 
19.50 
26  50 
15  50 
16.00 
SS-80 


About  6  bbls.  to  the 


PAVING  STONE- 

New  York  delivered. 

Chicago 

San  Francisco 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal  delivered. . 

New  Orleans 

Cincinnati 

St.  Louis .' 

KaraasCity 

Philadelphia 


.  5-m.  granite,  28@29bIockspei  sq.yd.  $  1 35.00perM 

f  About  4x8x4  dre.s.^ed 3  35  sq.yd. 

\  About  4x8x4  common 3    10  sq.yd. 

Basalt  block  4x7x8 70.00  per  M 

5-:n.  granite no  report 

Gramte 2. 10  sq.yd. 

Granite,  265  blocks  per  sq.yd.  1 00 .  00  per  M 

Granite 2  00  sq.yd. 

Granite 100.00  per  M 

Granite.  4  I  8  I  4 3  25  sq.yd. 

Granite 3.84®4sq.yd. 

I  4x8x4  dre.ssed 3.  lOeq.yd. 

•■•■    \  4x8x4  common 2. 90  sq.yd. 

No.Graoite 3.95sq.yd. 

Granite l28.00perM. 


FLAGGING— 

New  York 


Chicago. 


(-Bronx,  5ft J0.30P35Bq.ft. 

J  Manhattan.  4  ft .26      sq.ft. 

■1  Queens,  5  ft .26      sq.ft. 

L6x20-in.  cross-walk t .  00      lin.ft 

.      ISin.wide 99     lm.lt. 


CURBING — Bluestone  per  lineal  foot,  in  New  York,  costs  77c.(<f  85c.  for  5x16 
in.;  88c.  for  5sI8  in.,  in  cargo  lots.  5x18  in.,  1.44c.  per  lin.ft.  delivered  in 
St.  Louis.     6x18  in.,  Chicago,  $2  per  lin.ft. 


WOOD  BLOCK  PAVING 

New  York  ('  elivered) 

New  York  ('letirered) 

New  York  {delivered} 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  Orleans , 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Deti.  it 

Ci  ciriT  ali 

Kansas  r  i  y 

Philadelphia 


Size  of  Block       Treatment 


16 

3) 

16 

16 

3J 

16 

16 

3 

16 

3 

16 

16 

16 

16 

16 

16 

3} 

16 

16 

18 

3} 

16 

".6 

16 

16 

16 

16 

31 

16 

Per  Sq.Yd. 
$2  14 
2  34 
2  66 

2  -2 
3.00("  3  25 
2  50 
2  00 
2  00 
Off  market 
2  03 

2  33 

1  70 
1.95 
2.25 
3,90 

3  44 

4  50 

2  84 
3.00 
2.35 

3  25 

5  CO 


CONSTRUCTION  MATERI.ALS 

SAND  AND  GRAVEL — Price    for  cargo  or  carload  lots  to  contractor  is  as 
follows,  per  cu.yd.: 

. Gravel   • 

, li  In. . Jin. . Sand . 

One                      One  One 

Year                      Year  Year 

Current      Ago    Current      Ago    Current  Ago 

New  York $2  00       $2  00       $2.00       $2  00     $1.00  $125 

Denver 1.75         2  50         I   75         2  50       0.75t  1    10 

Chicago 2  25         1  63        2  25         1.63      2.25  I   65 

St.  Louis,  per  ton 1.40         1.30         I  45         1  25       1.20  I   20« 

Seattle 1  00         1   50         1  00         1.50       1.00  I  50 

Dallas 2  25         2  25        2  25         2  25       2  25  2  2. 

Minneapolis 1.75         I  50         1   75         I   50       1.00  0.50t 

Cincinnati 140         1.871        1.40        20)       1.15  1.60 

Snn  Francisco 2.25        2  25         2.25         2  25       1.50  151 

Boston 2  65                        2.65       2  00 

New  Orleans 2.85         2  85         2.85         1.35     ■    I.   5 

Los  Angeles,  per  ton 1    35t                      1.351       ...  1.20 

Atlanta,  per  ton 2  00         2  00        2  00         2  00       1.35  1.35 

Detroit 2(a  2  25       2  00      2("  2  25    2  00       2  00  2  00 

Baltimore,  per  ton 1.40         1   40         1  60         1  60      0  70t  2.40 

Montreal,  per  ton 1  25         1   25         I   50         1.50       I   25  I   25 

Pirmnpham,  per  ton  (Crushed  slaK  used  instead  of  gravel)                 1   20  1.28 

Phiiad.lphia 1.70         .  175  .    .        1  <i5 

Kansaa  City,  per  ton 2.00t       2  OOt           ..       0  66t  .      , 

New  York— Grit,  $1 .  75per  cu.  yd. 

Los  .^Tigeles — Freight  from  quarry,  85o.  per  ton. and  is  included  inabovepticc. 

*  Fine  white  sand:  Pacific.  $5  per  ton;  Ottawa,  t6. 

t  At  pit. 

J  Per  ou.  yd. 


CRUSHED  STONE- 

otherwi.-e,  is  as  follows. 


.Vew  York 

Chicago 

St.  Louis  delivered. ... 

Dallas 

San  Francisco 

Boston,  delivered 

Miimeapobs,  ct  plant.. 

Kansas  City 

Denver 

Seattle  delivered 

.-Mlanta 

Cincinnati  delivered. . . 

Los  .Angeles 

Detroit 

Baltimore 

Montreal 

Pi' mi'  gham  delivered 

Phildelphia 

Pittsburgh 

Cleveland 

*Per  ton. 


-Price  for  cargo  or  carload  lots  f.o.b.  city,  unless  stated 

per  cu.yd.: 

1}  In. } 

Current      One  Year  An         Current       Oi 

$1   65  $1. 


2  25 

2.10 

1  65 
2.25 

2  00 

2  00 
3.50 

3  00 
2.10* 

1.55* 


1 .  90r"  2* 
1.70* 
1.50* 
3.20 

1  75* 

2  85 
3.00* 


;  Year  .Ag.i 
.  80(a  1 .  90 

1  60 
1.55* 
3  20 
2,25 
3  00* 

2  00 
2.75 
3.50 
3.00 
2  25* 
2  371 
1.60* 
1.90* 
1.75' 
2.00* 
3.20 


Current 

$1  75 

2  25 

2  20 

1  65 
2.25 

iZ  25 
S.OO 

3  50 
3  00 

2  10< 
1.55* 

1.60* 
I  90* 

3  10 

I   60* 

2.85 

3.00* 


In 


Jne  Year  .-\go 

$1.80(511.90 

1.60 

1  55* 
3.20 

2  25 

3  00* 
2.25 
2  75 
3.50 
3.00 
2  25* 
2.08 

1  70* 
1.90* 
1.65* 
2.10* 
3.10 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton.  at  plants; 


ll-In. 
Youngstown  District $1 .  30 


Steuben\'ille  District. 

Ironton  District 

East  Canaan,  Conn 

Eastnn,  Catasaqua,  Pa 

Birmingham,  Ala 

Buffalo.  N.  Y.,  and  Erie,  Pa 

Cleveland,  Ohio 

Eastern  Penn.sylvania  and  Northern 

New  Jersey 

Western  Pennsylvania 


1.40 
I  40 
1.25 
1.00 
0.7.5 
1.25 
1.20 

1  20 
1.25 


J-ln. 
$1.30 
1.40 
1.40 
1.35 
1.00 
0.75 
I  25 
1.20 

1.20 
1.25 


Roofing 
$2.00 
2.00 
2.00 
4.00 
2.00 
0  75 
2.25 


2.00 


2.00 


Sand 
$1  30 
1.40 
I  40 
I  00 
0  90 

0  25 

1  25 
1.00 

1.20 
1.25 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Common 

New  York $16  80ft  S17  17  $13    10 


Chicago. 

St.  Louis 

Boston 

Dallas 

Cincinnati 

San  Francisco 

Minneapolis 

Denver 

Detroit 

Seattle  paper  sacks. . 

Los  .Angeles 

Baltimore 

Montreal 

Atlanta 

New  Orleans 

Philadelphia. 


20  00 

21  20 


18   00 
19  00 


Lump,  per  Barrel 
Finish)  nK  Common 

$2.75(;i$3.  131* 
■.40t 


$3,6V,« 
I.SOt 


I7.75t 


25  00 

.... 

2  50t 

14  80 

12.30 

10  75t 

22.00 

16  00 

I.75t 

23. -0 

22. 00  (white) 

1.70t 

1.40t 

24.00 

2  70t 

18.00 

16.00 

17. OOt 

24.00 

2.80t 

21.00 

15  75 

15  66: 

21  00 

21  00 

15  00  J 

11. OOt 

23.00 

13  00 

2.25,- 

i.»st 

17  25 

2  40t 

15  SO 

14  SO 

13  OOt 

12  oo: 

25.60 

24  00 

2.34t 

S.SO\ 

Kansas  C^ty 25. 60 

*Per  280-lb.  bbl.  (net).  tPer  180-lb  bbl.  (net).  tPer  t"n— Refund  of  lOc.  per 
bbl.  Minneapolia  quotes  brown  cunimon  lump  lime;  Kelly  Is.  white  is  %1.55, 
Shebovgan  il.^o.  New  York  quotes  hydratea  lime  "on  cars"  in  paper  sacks; 
lump  lime  "alongside  dealers  docks"  or  "on  cars." 

NATURAL  CEMENT — Price  to  dealers  per  bbl.  for  500  bbl.  or  over,   fob., 
exclusive  of  bags:  Current     One  Year  .Ago 

Minneapol's  (Rosendale) $2 ,  80  $2  .  80 

Kansa_  Cty  (Ft.  Scott) 1.75  1.60 

Atlanta  (Magnolia) H.OOton         1100 

Cincinnati  (Utica) 1.72  177 

Boston  (Rose-^dale)  per  bag 0.856!'0.95 

St.  Louis  (Carney) 1.75  

PORTL.AND  CEMENT — Prices  to  contractors  per  bH.  in  carload  lots  f.o.b. 
points  listed  u-tthout  bags.    Cash  discount  not  deducted. 


Nov.  2 

New  York,  del.  by  truck $2 .  60 

New  Yo  k,  alongside  dock  to 

dealers S  SO 

Jersey  C.ty 2.73 

Boston 

Chcago 2.20 

P  tfcburgh 2  24 

Cleveland 2  46 

Dctrot 2  48 

It  <rnnapol:s 2  41 


Toledo 
M  Iwaukee 
Duluth.... 
Peora.  . . . 
Cedar  Uap'ds. 


iS 
2  37 
2   14 

S  S9 


Davenport 2  43 

St.  T.oua *  ■" 

San  Franc-SCO. 
New  Orleans. . . 
M  nneapolis. .. 

Denver 

.Seattle 

Dallas 

Atlanta 

rincirmati 

1  OS  Angeles. . . 

Baltimore 

■  i.niii  gham. . 
Ka-  sas  Ci  y. . 

Montreal 

Philadelphia.  . 
^  t.  Paul' 


2  35 
2,71 
3.30 
2,39 
2  85 
2,90 
2  25 
2  54 

s.-i 

2  90 
2.40 
2.85 
2  88 
2  51 
2  39 


One  Month  Ago 
$2.60fe2.75 

2  55 
2.73 

2.20 
2  24 
2  46 
2  48 
2.41 
2.53 
2.37 
2.14 
2.41 
2.48 
2.43 
2  35 
2.71 
3.30 
2.39 
2.85 
2.90 
2.25 


54 
59 
30 
90 
40 
85 
78 
41 
39 


One  Year  Afo 
S2.40 

2  10 
2  28 
2.61 
1.97 
2.02 
2.28 
2.31 
2.23 
2.31 
2.19 

1  95 
2.14 
2.28 
2.22 

2  25 
2  84 
2  88 
2  26 
3.10 
3.10 
2  55 
2.60 
2.37 
3.31 
2  88 
2  27 
2  45 
3.10 

2^26 


NOTE— Bags  10c.  each,  40c.  per  bbl.; 
Current  mill-prices  per  barrel  in  carload  lots,  without  bags;  to  ocntraotots: 


Biimnnton,  Ind 51   95 

Universal,  Pa 2  00 

Steelton,  Minn 1    95 

Ford  wick,  Vn !  SO 

Mitchell.  Ind f  O; 

Kla,  Kan 2   10 


.Mas..n  City,  l.a tt  OS 


I  a  Sallo,  Ind. . 

Hudson,  N.  Y 

Leeds.  Al:» 

Hannibal,  Mo. . , 
Lehigh  Valley  District, 


J.05 

s  eo 

2  20 
2.10 
S.IO 
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miANGLE  MESH— Price  per  fOO  sq.ft.  in  carload  lots: 

PL.VIN  4-INCH  BY  4-INCn  MESH 

Warehouse  - 


773 


Weight  in 

Stvle     Pounds  per 

Number     100  sq.ft. 


032 
049 
068 
093 
126 
153 
180 
245 
287 
336 
395 


22 

28 

35 

45 

57 

68 

78 

103 

119 

138 

160 


Pitts- 
burRh, 

Mill 
$0  85 
1  08 
1  31 

1  69 

2  08 
2  48 

2  S5 

3  76 

4  34 

5  04 
S.S4 


New  York 

$0  95 

1  23 

I  48 

1  91 

2  35 

2  81 

3  22 

4  25 
90 


036? 
053? 
072? 
097? 
049R 
067R 
089R 


17 
24 
31 
40 
24 
31 
40 


SO  £5 
91 
1  15 
1  48 
91 
1  15 
1  48 


5.69 
6  60 

PAVING 
$0  72 
I  02 
1  29 
1  67 
1  02 
I  29 
I   67 


C'h 
to  92 
1  18 
1  43 

1  84 

2  27 

2  71 

3  12 

4  U 

4  74 

5  51 
6.38 


eo 


Dallas 

$1    15 

1   46 

1  80 

2  30 

2  86 
3.40 

3  93 
5  15 

96 


San  Fran- 

ciseo 

$1    20 

1   55 

1  89 

2  43 

3  00 


7  32 

8  00 


6  31 


$0  71  $0. 88  

99  1.26 

126  157  

162  2  02  

99  124  

126  157  

'^1.62  2  02  

In  rolls  16-,  20-.  24-.  28-,   32-.   36-.  40-,  44-,  48-,  52-.  .ind  56-in.  wide  and  in 

150-,  200-  and  300-ft.  lengths      Galvanized  is  about    15%  higher.     Size  of  roll 
tamed  in  New  York  warehouses.  48  in  wide  x  150  f  .  long,  or  600  sq.  ft. 


EXP.VNDED  METAL  LATH— Prices  in  carload  lots  per  100  yd.  for  painted 


are  as  follows 


Gage 
27nia. 
26  ■• 
25  ■■ 
24  " 
22 


Weight 
2.3 
2  5 
3.0 
3.4 
4  33 


*New  York 
$22  00 
22  00 
22  00 
24  00 
27  00 


St-. 
Louis 
SSO  22 
21  6i 
Si  S8 
S6  10 
SI   60 


San 

Francisco 

$20  78 

21    43 


Palhis 
$25  50 
27  58 
30  71 
33  16 
35  10 


Chicaeo 

$23  25 

24  75 

27  25 

29  25  S6  10  24  28 

33  75 
*  Price  to  contractors  at  warehouse  or  delivered  on  job  in  Manhattan,  Bronx 
or  BrookljTi. 

BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb  • 
ROLLED  FROM  BILLETS 

Pitts-  Bir- 

burgh        minpham 
MiU  Mill 

t2  00(0-2.7.5     $2  35 


Inches 
\  and  larger 

\ 


m    New 

St. 

York 

Chicago 

Louis 

$3  04 

$2  SO 

2  75 

3  09 

2  S5 

2  80 

3   14 

2.90 

2  85 

3   19 

3  OS 

2  95 

3  54 

S  SO 

3  20 

2  05W3  ai  2  45 
2  lOfi  2,;'.i  2  55 
2  25(ff2  40       2  60 

2  SOtaj.tf.S       2  65 

Includes  15c  charge  for  cutting  to  lengths  of  2  ft.  and  over. 
Twisted  bars  cut  to  length  take  extra  of  27Jc.  per  100  lb. 
ROLLED  FROM  RAILS 
St._ 
Louis        Dallas  Chicago 

$2.^5        $3  50  I $2  35 

i  50  3  75  i      2  60 

g  55         3  80  


Chicago 
I  and  larger  $2  10 

tin 2   15 

i 2  20 


Dallas 
$4  OS 
4  05 
4  10 
4  15 
4  40 


St. 
Louis 
is  76 

S  00 


San 
Fran- 
cisco 
$3  00 
3  05 
3  10 
3  25 
3.50 


Dallas 
$3  95 
4  20 


BRICK — Contractors  price  per  1.000  in  cargo  or  carload  lots  is  as  follows 

• Common 

One         One  Y'ear 


New  York  (del.) 


Curren*         Month  .Ago      .Ago 
$ffi.i.0@lS.55  $18.20(3  20.20    $18.40 


New  York  (at  dock)  ..Ufa- IS. 50  1 5(3'  1 7 

Chicago II   00  1 1   00 

St.  Louis,  salmon 14  00  14  00 

Denver,  salmon 1 2  00  12  00 

Dallas 10  90  10  90 

San  Francisco  15  00  15  00 

Los  Angeles  (del.) 15  00 

Bo.ston  (del) , .  .    .  . 

Minneapolis  (del.) 1 8®  1 9  1 8(3  1 9 

Kansas  City 11,00  14  50 

Seattle 14  00  14  00 

Cincinnati...- 17  00  17  00 

Montreal 16  00  16  00 

Detroit  (del.) 16.50(3  17.50    16  50 

Baltimore  (del.) 20  00  20  00 

Atlanta  12  00"  12  00 

NewOrleans 15  75  15  75 

Birmingham 12   50  12   50 

Philadelphia 20>u  28  19(3  24  

Pittsburgh  (del)  16.00  16  00  

Cleveland  16.00  16.00  

*  For   paving  blocks  3Js8ix3  and  3'jx8is4  respectively, 
f.o.b.  plant.  Baltimore. 


15  00 

11  00 

17  00 

14  00 

12  72 

18  00 

15  50 
17  00 

17  00 
14  50 
14  00 

18  00 

16  00 

17  00 
20.00 
II  00 
14  00 
11.50 


—  Paving  Block  ^ 
3-iTich*  4-inch* 
142  OOt     «50  OOt 


34   00 

SO  60 


42  00 

Si. SO 


no  maiket 


(not  u=edi 
44  OOt       53  OOt 
43  00 


44  00         

41   00         36.50 

68  00 

36    50  39   50(341 

36  OOt        

39.00         


40.00        48.00 

t  r.o.bi      t  VitTi'fied, 


HOLLOW  riLE- 

ing  tile. 


-Price  per  block  in  carload  lots  to  contractor  for  hollow  build- 


— —  New  Y'ork  - 
Current 
on 


4x12x12. 

6x12x12. 

8x12x12. 
10x12x12. 

12x12x12 

*  5  per.  off  for  cash. 


Ti-u.ks* 
$0  1230 
1844 
2305 


One 

Y'ear           Chj- 

Phila- 

St. 

Ago            cago 

delphia 

Louis 

$U   11370  $0  0808 

$0  12 

JO  095 

15160          1112 

134 

,20210          1516 

1875 

174 

1879 

212 

2147 

242 

Perth 

Amboy 

N.  .1., 

Factory* 


4x12x12 


Boston 

Minneapolis  (f.o.b.  cars) $0  08 


Minneapolis  (delivered) . 

Cincinnati 

Kansas  City 

Denver 

Seattle  (delivered) 

Los  Angeles  factory 

New  Orleans 

Detroit  (delivered) 

Montreal 

Baltimore 

Atlanta 

DalLis 

Birmingham 

Pittsburgh  (del.) 

Cleveland 


09 

1093 

09 
.065 
.11 

Vn 

.09 
.08 
.14 

0776 
.115 

II 

.068 

.08 


8x12x12 

$0   13125 
14675 
1861 
IS 
123 
.25 

.23' 

.175 

.15 

.25 

.1453 

■■    18 
.128 
.164 


San 

Ftan- 

cisco 

$0  108 

156     . 

244     $0  2147 

2653 

3448 

12x12x12 


$0.23 

.245 


.188 
.36 

'36' 
.260 
.29 
.39 


.179 


San  Francisco,  Philadelphia,  Atlanta,  New  York  and  Chicago  quote  on  hollow 
partition  tile. 


STRUCTURAL  MATERI AI — Following  are  ba=e  prices  f.  o.  b.  mill .  Pittsburg 
and  Birmingham  together  with  quotations  per  1 00  lb.  fro«i  warehouses  at  place 
named:  Bir- 

Pitts-      ming- 
burgh»       ham      New 
Mill  Mil!     York    Dallas 

Beams,  3  to  15  in.  2  00@S.  10  $2  40  $3.14  $4  20 

Channel.  3  to  15  in.  .     2  00@2  70     2  40     3   14     4  20 
Angles,  3  to  6  in.,  J  in. 

thick 2OO@S.10     2  40     3   14     4   20 

Tecs.  3  in.  and  larger...  2  00@3,  70     2  40     3   14     4  20 
Plates 2.00@2.25     2  40     3   14     4  50 


RIVETS— The  following:quotations  are  pcrJlOO  lb.: 
STRUCTURAL 

Warehouse  - 


San 

St. 

Chi- 

Fran- 

I-ouis 

cago 

CIS! 

«3.00 

$3  02: 

$3.25 

3.00 

3  02i 

3  25 

3.00 

3  02; 

3.25 

3.00 

3  02; 

3.25 

3.00 

3  02: 

3  40 

i  in.  and  larger 


^-  New  York  — 
Pittsburgh,  Current     One 
Mill 
$3  15 


Chi-  St. 

Y'r.  Ago      cago         Louis 
$3.85     $3.70      $3  35       $3  85 


San 
Fran- 
ci.sco 
$4  50 


Dallas 
$6.00 


CONE  HEAD  BOILER 
J  in.  and  larger       3.25  3.95      3  80         3.45         3.95  4.60         6   15 

i  and  {J 3.40  4.11       3  95         360         3.95  4.75         6.30 

!  and  ft 3.65  4.35      4.20         3.85         3  95  5.00         6.55 

Lengths  shorter  than  1  in.  take  anjextra  of  50c.    Lengths  between  1  in.  and  2  in. 
take  an  extra  of  25c. 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

San 
Chicago    Francisco 


Wire. 
Cut  . 


Pittsburgh. 

Mill 

$2.70 

3.00 


»3   10 
5  50 


$4  00 

5.65 


Dallas 

$5  00 

7  75 


St. 
Louis 

Mon- 
treal 

$3  60 
6.00 

$4  95 
5  00 

PREPARED  ROOFINGS— Standard  grade  rubbered  surface,  complete  with 
nails  and  cement,  costs  per  square,  f.o.b.,  as  follows: 


No.  1  grade.. 
No.  2  grade. . 


-  Philadelphia — - 

2-Ply  3-Ply 

l.c.l.  l.c.i. 

$2  35  $2  80 

2  00  2  40 


l-Ply  2-Ply  3-Ply  1-Ply 

l.c.l.  l.c.l.  l.c.l.  l.c.l. 

$2   10  $2  55  $3.00  $1    90 

1.85  2  15  2  55  1   70  _    .. 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $1.95  per  roll 
in  carload  lots  and  $2.20  for  smaller  quantities  f.o.b.  l^hiladelpliia. 

Single  shingles,  red  and  green  slate  finish,  cost  $5.50  per  package  (sufficient  to 
cover  50  sq  ft.)  in  carloads:  $5.  75  m  smaller  quantities,  in  Philadelphia.  Strip 
Bhin.;Ies  (4  in  I)  f.o.b.  Philadelphia,  l.c.l.,  $5.  90 


ROOFING  MATERIALS— Prices  f.o.b.  New  York: 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  roll  of  432  sq.ft $2  00 

T:ir  pitch  (in  400-lb.  bbl.l,  per  100  lb      1    65 

Asphalt  roofing  (in  barrels),  per  ton,  f.o.b.  plant* 40.50 

Asphalt  felt  (hght).  per  ton,  f.o.b.  plant* 64.50 

Asphalt  felt  (hea-vy),  per  ton,  f.o.b.  plant* 68.50 

*  Dehvered  in  Metropolitan  Dist.,  $3,00  additional. 


SHEETS — Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 

Pittsburgh,  San 

Large  St.                                     Fran-  New 

Blue  Annealed                    Mill  Lots  Louis  Chicago           cisco  Y'ork 

No.  10 $2  50® $2. 85  4.10  $4  00  $4.35  $4   19 

No.  12 2.60(3)2  95  4.15  4  05             4  40  4  24 

No.  14 2  70(3)3  00  4.20  4   10             4  45  4  29 

No.  16 2  90(^3  30  4.30  4.20            4  55  4  39 

Black 

*Nos.  18and  20...     3. 20(3*  360  4.65  4.70            5  70  4  70 

*No3.  22and  24...      3,25(;i)3  65  4.70  4  70             5  75  4  75 

*No.  26 3  30(3)3  70  4.75  4  75             5  80  4  80 

*No.  28 3.35®  3.75  4.85  4,85            5  90  4  90 

Galvanized 

No.  10 3,35(3)3  85  4.85  4  85  4.90 

No.  12 3.45(013  95  4.95  4  95             5.85  5  00 

Xo.  14 3  45 (ii    3  95  4  95  4  95             5  85  5.00 

Nos.  l7to21 3  75(0)4  25  5.10  ,.,              6   15  5.30 

Nos.  22.and  24...     3  90(oi   4  40  5.40  5  40             6  30  5.45 

*\os,  25  and  26...      4.05(3'   4  55  5  55  5  55             6  45  5.60 

»No.  28 4.35@4  85  5.85  5  95             6  75  5.90 

*For  painted  corrugated  sheets  add  30c,  per  1,000  lb.  for  5  to  28  gage;   25c.  for 
19  to  24  gages;  for  galvanized  corrugated  sheets  add  15c.,  all  gages. 


LINSEED  OIL — These  prices  are  per  gallon: 

New  York   ■  Chicago  ■ 

One  One 

Current       Year    Ago  Current       Year  Ago 

Rawinbarrel(5bbl.  lots) $0  93  $0  72  tO  9i  $0.72 
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WHITE  AND  RED  LEAD— Ease  price  in  cents  per  pound; 


Current 


Red 


Year  Ago 


-  White - 


Drv  In  Oil  Drv  In  Oil 

lOO-lb.keg  12  75  14  25  12  25  13  75 

25  and  50-lb.  kegs. .   13  00  14  50  12  50  14  00 

12i-lb.  keg 13  25  14  75  12  75  14  25 

5-lb.rans  15  75  17  25  15  25  16  75 

l-lb.cans 17  75  19  25  17  25  18  75 


Current 
Dry 
or 

In  Oil  In  Oil 

17  75  12  25 

13  00  12  50 

13  25  12  75 

15  75  15  25 

17  75  17  25 


LUMBER 

Prices  wholesale,  per  M.  ft.  b.ni.,  to  <lcalc:s  in  carload  lots,  f.o.b. 

San  Francisco — Prices  of  rough  Douglas  fir  No.  1  common,  in  carload  lots  to 
dealers  at  vards.     To  con  rac  ois.  $2  per  ^'  ft.  addi.ional. 

6-8  and  10-16-18and  22  and 

12  Ft.                   20  Ft.                   24  Ft.  25  to  32  Ft. 

3j3and4 $30  00                 $33  00                 $33  00  $35  00 

3x6  and  8 30  00                   33  00                   33  00  36  00 

4x4-6  and  8 30  00                   33  00                   34  00  37  00 

3x10  and  12 30  00                   35  00                   34  00  38  00 

3x14 34  00                    35  00                    36  00  38  00 

4x10  and  12 30  00                   33  00                   34  00  37  00 

4x14 34  00                   35.00                  36  00  38  00 

24  Ft.  and  Under          25  to  32  Ft.  33  to  40  Ft 

6x10 $32  00                      $35.00  $37  00 

6x14 34   00                          37   00  39  00 

8x10 32   00                          35   00  37  00 

8x14 34   00                          37   00  39  00 


New  York  anl 

3x  4  to    8x8.... 
3x10  to  10x10  .. 

Chicafio— ' 

holesalc  prices  to  dealers  of  long  leaf  yell 

. .New  York* ■ Chicaj 

20  Ft.                22-24                20  Ft. 

and  Under              Ft.              and  Under 
$47  00             $48  00             $45  00 
50  00                5,    00                48   00 
54   00               55   00                51    00 
60  00               61    00                56   00 
67  00                68   00                60  00 
SO  00               81    00               67  00 
90.00              91.00               77  00 

ow  pine. 

24  Ft. 

$47   00 

50  00 

3x12  to  12x12     . 

53  00 

3x  1 4  to  1 4x  1 4   . . 

58  00 

3x16  to  16x16    .. 

62  00 

3x18  to  18\18 

69  00 

4x20  to  20x20     . 

79.00 

♦Wholesale  price  to  dealers;  to  c'>ntractors,  dplivcrod  from  liphtrrs  or  cars  to 
job,  $5  additional.    Short  leaf  pine  up  to  14x  14  costs  $15  per  M.  less. 

Over  24  ft. — Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  .sizes  over  12x12  add  $2.  for  merchantable  add  $2  to  sizes 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


Other  Cities 


8  X  8-In.  I  20  Ft.  and  Under 

P.  Fir        Hemlock     Spruce 


12  X  12-In. 

20  Ft.  and  Under 

P.  Fir 


$24.50 

$35.00       

70  00       

45  00         

78  00  50.00 


Boston 

Seattle $24  50       

New  Orleans $30 .  00       

Baltimore 58  00       

Cincinnati 40.00        .    ...  

Montreal 50.00         50.00       $35.00       $38.00 

Los  Angeles 

Denver 38  75        38  75        38  75  39  75 

Minneapolis 47  00         39  75        ilUO  SO  00         39  75 

Atlanta 37  00  .  ....  42  00  

Dallas 45  00  45  00  

KansasCity 47  00         47  00         47.00         49   50         49  50 

Birmingham 28  00  ....  3S.l:i  ..    .. 

Philadelphia 40  00         38  08         45.00         50.00         48  50         40  00 

He  ro't 44  75         46  75  .    .  53  75         4o.75 

St.  Louis 44  00  51  00  

'-  1-In.  Rough.  lOIn.  X  16  Ft.—  2-In.  T.  and  Or. 
and  Under  lOln.  x  16  Ft. 

P.  Fir        Hemlock         P.  Fir 

Boston ...  

Seattle $20  00         $23  50 

New  Orleans,  at  mill $70  00  $37  00 

Baltimore 40  00  40  00 

Cincinnati  65  00        80  00         37  50  .      . 

Montreal       66.00         45  00       $27.00         45.00         45,00 

Los  Apgeles ....  .    . 

Denver    30  BS         30-25  33  25 

Minneapolis 48  50         3g  SS         SS.OO         43  75         ST  Sd 

Atlanta        24  00  28  00 

Dallas     37  50        36  00  ...  48  60         .      . 

KansasCity 44  50        40  50        39  25        43  75        40  CO 

Birmingham. 24  00  3000 

Philadelphia..  35  00         38   50         45.00         35  00         38  00 

Detroit 47  50         39  50  45  00         io  r,0 

St.  Louis.  75  00  SO  00 

Montreal— Up  to  32  ft.;   over  whicli,  $3.00  per  M.  ft.  increase  up  to  30  ft. 

Birmingliam---Q„ote9  carLad  1  ts,  f.cb.s. dings.     $7  5(' additional  per  M.  ft, 
to  con  rac  to  s. 

Bostcn  and  Ci-^cinnati — Pr'ccs  1 1  contractors  in  carload  lots,  f.o.b. 

Denver — Qiint"s  dealers  prices  to  contractors  on  large  projects. 

St.  I  ouis  -  Whclesale  price  to  contractors.  $7,'j  $1 1  per  M.  ft.  additional. 

Seattle — ^  rice  to  cr-ntra  -t^rs,  dclivciod. 

Dallas — Wh  !esale  toe  ntractors,  SlOpcr  M   ft.  addition;i! 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  struc- 
tural shapes,  mrrchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc..  the  following 
freight  rate.s  are  effective  in  cents  per  100  lb.,  in  carloads  of  36,0001b. 


Halliinorc     $0  315 

Bii  n  iiigham .69 


Bi.-toi: 
nufTalo   . . . 
Chicago 
Cincinnati. 
Cleveland . . 
Denver 


.365 
.265 
.34 
.295 
.215 
1.275* 


Detroit       $0  295 

KansasCity 735 

New  Orleans 515 

New  York 34 

Pacific  Coast  (all  rul) 1 .  50t 

Philadelphia 325 

St.  Louis 43 

St.  Paul 595 


;  Minimum  carload,  40,0001b. 
tMiniraum  carload.  50,000  lb.,  structural  steel  only;  80,000,  lb.  for  other  iron  or 
steel  products. 


CONTRACTORS'  SUPPLIES 

STFEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

n  50  $2  30  $l.80(u.|   90 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized arc  a3  foUowa: 

Eastern  Territory 

New  York 

and  East  of 

Missouri  River 

Hercules  red  strand,  all  constructions 25% 

Patent  flattened  strand,  special  and  cast  steel 25% 

Patent  flattened  strand,  iron  rope 10% 

Plow  steel  round  strand  rope 40% 

Special  steel  round  strand  rope 35% 

Cast  steel  round  strand  rope 27)% 

Round  strand  iron  and  iron  tiller 10% 

Ga,lvaniz:d6tctl  r  g^i  g  ar.d  g';y  rope I2J% 

Galvanized  iron  rigging  and  guy  rope +7J% 

California,  Oregon,  Nevada  and  Washington  Discount  5  points  less  than  dia- 
count  for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5p  ints  less  than  discount  for 
Eastern  territon,*. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 
Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska.  Kansns,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  }  to  2c.  extra;  while 
for  ijuantities  amounting  to  les^  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  i-in..  fl  ft.,  |-in..  6; 
i-in.,  4i ;  I -in.,  31 :  I J -in..  2  ft.  10  in.;  I  J-in.,  2  ft.  4  in.  Following  is  price  per 
pouud  for  i-in.  and  larger,  in  1200-ft.  coils: 

Boston New  Orleans $0.  17i 

New  York.  . $0.17  Los  .\ngeles 

Chicago 19  Seattle 16 

Minneapolis 20;  St.  Louis \1\ 

San  Francisco. ;■;  Montreal 30 

Atlanta 20  Detroit 19 

Denver 20  Baltimore 17 

Cincinnati 19  Kansas  City 19) 

Dallas . '. 29  Birmingham 20 

Philadelphia ISJ 


EXPLOSIVES — Price  per  pound  of  djTiamite  in  small  lots: 

Gelatin  • 

40%  60% 

New  York $0.27  $0.30 

Boston ...    .  

Kansas  City 2225  .2525 

Seattle 16S  .195 

Chicago 245  .275 

Minneapolis .  189  .  £09^ 

St.  Louis S2  ,2h 

Denver 2025  .  2325 

Dallas 29  .375 

Los  Angeles 

Atlanta 2525  .  2825 

Baltimore |95  .225 

Cincinnati ,23  .25 

Montreal 195  .235 

Birmingham,  delivered .19  .21 

New  Orleans ^ 235  .265 

San  Francisco '.....            1 95  .235 

Philadelphia 2475  .28 


oints 

Length 

Barge 

Rail 

6  in. 

30  lo  50  ft. 

$0.13 

$0.17 

6  in. 

50  to  59  ft. 

0.1 7J 

0.22 

6  in. 

60  to  69  ft. 

0.19) 

0  24 

6  in. 

50  to  69  ft. 

0.23 

0.32 

6  in. 

70  to  79  ft. 

0.25 

0.34 

Sin. 

80  to  89  ft. 

0.32 

0.38 

PILES — Prices  per  lineal  foot,  pine  piles  -a'  i  bark  on,  f.o.b.  New  York. 
Diameters 

12  in.  at  butt 

12  in. — 2  ft.  from  butt 

12  in. — 2  ft.  from  butt 

14  in. — 2  ft.  from  butt 

1 4  in. — 2  ft.  from  butt 

14  in. — 2  ft.  from  butt .... 


SCRAP — The  prices  following  arc  per  gross  ton  paid  to  dealers  and  producers 
f  o.b.  New  Y'orlc.  In  Cliicago  and  St.  I. ouis  the  <iuotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freiglit  transfer  charges. 

New  York  Cliicago  St.  I.oui^ 

No.  1  railroad  wrought  $14  50  $1150  $16  00 

Stovcplate 13  50  12  00  15  SO 

No.  I  machincrv  cast 18  00  16  50  1100 

Machine  shop  turnings 9  00  4  00  10  00 

Ca^tborings 12  00  5  50  /"  .5n 

Pailroad  malleable  cast 15  00  12  50  19  00 

Re-rolUng  rails 16  00  13  00  19  50 

Relaying  rails 28.50  30  00  23i'i  12 


SHIP  SPIKES — Current  prices  per  100  lb.: 

. —  San  Francisco  — .  Seattle 

In                                                                          Galv.             Black  Black 

} $6  75            $5.50  $8  55 

j 6.    0              5.05  8.25 

i 6.15              4.90  8.30 

Pittsburgh  base  in  lots  of  200  kegs  or  more  S3  25@  3 .  75. 
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A  Rapid  Transit  Railroad 

RAILROADS  entering  our  biggest  cities  are  more 
>  and  more  taking  on,  so  far  as  their  passenger 
service  is  concerned,  the  characteristics  of  the  urban 
rapid  transit  lines.  Around  New  York  notably,  but 
with  increasing  degree  at  Chicago,  Philadelphia,  and 
Boston,  ihe  suburban  railroad  is  becoming  a  rapid 
transit  railroad;  that  is,  it  runs  on  a  separate  level 
from  the  street,  has  closely  spaced  stations  with  express 
and  local  services,  and  is  or  should  be  operated  by 
electricity.  So  far  the  Lackawanna's  New  Jersey 
division,  described  on  another  page  of  this  issue,  has 
not  been  electrified,  but  with  that  exception  it  is  a 
model  of  modern  suburban  railway  development. 
Slowly,  because  of  the  war,  the  opposition  of  some  of 
the  cities  through  which  it  passes  and  the  difficulties 
of  construction  in  a  narrov^^  right-of-way  carrying  a 
train  a  minute  several  hours  each  day,  the  road  has 
gone  ahead  with  this  regrade  until  now  there  is  in  sight 
an  express  and  local  line  without  a  grade  crossing 
through  35  miles  of  its  length.  The  structures,  some 
of  them  of  unique  design,  are  permanent  and  artistic, 
the  stations  are  convenient  and  pleasing  to  view,  the 
traffic  has  been  maintained  at  fair  effectiveness  under 
conditions  of  congestion  almost  insurmountable,  all  of 
which  testifies  to  high  quality  of  engineering,  and  the 
whole  improvement  shows  to  what  expense  a  railroad 
can  go  to  get  and  to  hold  a  purely  passenger  traffic 
which  pays  a  low  rate  per  ride,  but  which  is  continual 
and  of  uniform  distribution  through  the  year. 

Are  Highways  "Located"? 

IN  A  letter  published  elsewhere  in  this  issue  R.  S. 
Blinn  raises  two  questions:  Is  railroad  locating  a 
lost  art?  Does  highway  engineering  suffer  from  the 
lack  of  engineers  trained  in  railroad  location?  Mr. 
Blinn  answers  both  of  these  in  the  affirmative;  the  first 
with  a  qualifying  "in  the  main,"  and  the  second  with- 
out qualification.  Unquestionably  the  meager  railroad 
construction  of  recent  years  has  offered  small  oppor- 
tunity in  this  country  to  raise  up  new  locating  engi- 
neers in  the  place  of  those  who  have  passed  on.  But 
doubtless  there  are  some;  and  it  would  be  interesting 
to  learn  how  many  of  them,  like  Mr.  Blinn,  are  now 
in  highway  work.  If  location  training  is  so  important 
in  highway  practice  as  he  asserts,  these  men  should  be 
in  a  fair  way  to  keep  their  hands  in  and  thereby  pre- 
serve' the  art.  But  here  arises  the  second  question,  to 
which  it  would  be  worth  while  to  have  an  answer  from 
the  highway  engineer.  Just  how  great  is  the  need  in 
highway  engineering  for  locating  skill  ?  What  share  of 
our  highways  can  be  located  as  a  railroad  would  be, 
and  what  share  must  stick  closely  to  existing  roads? 
To  what  extent  is  the  location,  even  of  new  highways, 
controlled  by  conditions  outside  the  domain  of  engi- 
neering science?  And  even  though  there  may  be  room 
for  a  science  or  an  art  of  highway  location,  to  what 


extent  would  this  agree  with  railroad  practice,  and 
to  what  extent  must  wholly  new  or  modified  principles 
be  developed?  Everyone  knows  that  in  highway  con- 
struction many  lessons  are  to  be  learned  from  railroad 
practice.  Cross-sections,  drainage  and  earthwork  all 
involve  similar  principles  and  to  some  extent  similar 
practice  in  both ;  but  the  question  now  before  the  house 
concerns  location.  What  can  the  "old-time  locaters" 
and  the  "newly-born  highway  engineers"  contribute  on 
that  score? 

Motor  Killings  and  the  Engineer 

IN  the  year  1921,  the  Bureau  of  the  Census 
announces,  10,168  deaths  from  accidents  caused  by 
four-wheeled  motor  vehicles  occurred  within  the  reg- 
istration area  of  the  United  States,  which  contains 
about  82  per  cent  of  the  population.  This  is  a  death 
rate  of  11.5  per  100,000,  an  increase  of  28  per  cent 
over  1917.  Further  than  that,  the  increase  in  rate 
is  itself  increasing  from  year  to  year,  and  the  rate 
in  the  sixty-five  largest  cities  averages  about  15  per 
100,000.  These  are  alarming  statistics.  Couple  with 
them  the  statement  just  made  by  Chief  Magistrate 
McAdoo  of  New  York  City,  that  before  long  all  of 
Manhattan  below  14th  St.  will  have  to  be  one-way 
streets  ban-ed  to  pleasure  vehicles,  and  that  there  are 
2,000  unprotected  crossings  in  the  city  where  policemen 
are  needed,  and  the  seriousness  of  the  motor  ti'affic 
problem  will  be  realized.  Part  of  the  trouble  is  due 
to  the  laxity  of  the  driver  license  requirements,  part 
to  the  carelesssness  of  drivers  and  their  common 
assumption  of  superior  right-of-way  over  the  pedes- 
trian at  crossings,  but  mostly  it  is  the  inevitable  result 
of  an  increase  of  motor  use  far  beyond  the  capacity 
of  a  city  street  system  laid  out  for  slow  moving  traffic 
in  small  volume.  There  is  little  chance  of  this  motor 
use  decreasing  or  even  of  remaining  stable.  Driver 
and  traffic  regulations  can  only  remove  a  part  of  the 
difficulty.  The  obvious  solution,  then,  lies  only  in  a 
radical  revision  of  our  conception  of  what  a  city  street 
is  for,  and  this  reduces  to  a  problem  for  the  engineer. 
Motor  boulevards,  second-story  streets,  under  or  over 
crossings  for  pedestrians,  all  are  probabilities  of  the 
near  future  in  our  congested  centers  and  engineers 
responsible  for  our  city  developments  must  take  account 
of  such  things  as  actualities  and  not  as  dreams. 

Doubtful  Distinction 

ONE  item  in  the  census  statistics  of  motor  deaths 
stands  out  as  a  confirmation  in  figures  of  what 
any  one  may  observe  in  person.  It  is  the  common 
opinion  of  all  visitors  to  Los  Angeles  that  that  busy 
city  is  the  worst  congested  in  America,  and  that  there 
is  an  unsurpassed  disregard  there  of  the  accepted  rules 
of  traffic.  Residents  of  the  city  rather  resent  this 
criticism;  they  possibly  consider  the  cause  of  it  only 
another    evidence    of    the    live    qualities    of   the    town. 
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What  reckless  driving  in  crowded  streets  means  they 
may  see  when  they  read  that  in  Los  Angeles  in  1921 
the  death  rate  from  automobiles  per  100,000  was  27.9; 
in  1920,  27.1,  and  in  1919,  24.1,  as  against  an  average 
in  1921  of  11.5  for  the  United  States,  20.3  in  Chicago, 
18.8  in  Manhattan,  and  about  15  for  an  average  of  all 
the  large  cities.  Los  Angeles  has  the  doubtful  distinc- 
tion of  killing  more  of  its  citizens  and  visitors  with 
automobiles  than  any  other  city  in  the  country.  A 
walk  or  ride  through  its  streets  would  lead  one  to 
expect  just  this,  but  now  the  figures  are  here  to  confirm 
it  possibly  the  city  authorities  will  take  some  drastic 
action  to  supplement  the  efforts  the  city  engineer  is  tak- 
ing to  guide  traffic  on  to  safer  routes. 

A  New  Point  of  View 

A  DISTINCT  step  forward  has  been  made  in  the 
study  of  fire  prevention  in  wooden  bridge  floors 
which  is  reported  in  this  issue.  It  represents  a  further 
element  in  the  steady  fight  to  wipe  out  our  all-too-great 
fire  waste.  And,  what  is  perhaps  more  important,  it 
tends  in  the  direction  of  improving  bridge  design  and 
maintenance — the  latter  a  much  neglected  subject.  The 
subject  of  bridge  fire  prevention  may  appear  strange; 
but  the  facts  show  quite  clearly  that  a  real  fire  danger 
exists,  and  that  it  is  growing.  If  we  read  between  the 
lines  of  the  report  we  may  judge  that  the  danger  exists 
for  no  better  reason  than  that  we  have  shut  our  eyes 
to  it  hitherto.  It  can  be  eliminated  by  proper  care, 
and  the  committee  outlines  how  this  care  is  to  be 
applied.  The  danger  does  not  arise  from  the  use  of 
wood,  but  from  the  unskillful  use  of  wood  and  from 
careless  maintenance.  In  the  same  sense,  the  wooden 
dwelling  house  and  the  timber-frame  mill  Iniilding  are 
not  inherently  dangerous  but  may  be  made  dangerous 
by  faulty  construction  and  neglect.  Insurance  records 
prove  that  the  wooden  mill  building  is  one  of  the  safest 
types  of  structure  in  the  world,  by  virtue  of  the  fact 
that  the  points  in  which  it  foiTnerly  was  dangerous 
were  searched  out  by  patient  study.  The  wooden 
dwelling  house  has  been  made  safe  by  the  same  kind 
of  study,  and  we  have  great  faith  that  with  further 
development  of  the  process  it  will  ultimately  be  made 
fully  as  safe  as  the  brick,  concrete,  or  steel-frame 
house.  In  both  cases  the  results  are  due  to  the  point 
of  view — to  the  recognition  of  the  danger,  primarily, 
with  resulting  study  of  how  to  eliminate  it.  Similarly 
the  present  committee  report  represents  a  new  point  of 
view  of  the  subject  of  bridge  floor  construction.  The 
same  assurance  of  success  attends  it. 

Commercial  Flight 

ALTHOUGH  the  flight  of  Lieutenants  Macready  and 
l\  Kelly  from  San  Diego  to  Indianapolis — more  than 
2,100  miles  in  about  twenty-six  hours — is  a  noteworthy 
achievement  in  long  distance  non-stop  flying,  it  is 
scarcely  so  material  a  contribution  toward  commercial 
flight  as  was  the  recent  demonstration  at  Detroit  that 
a  speed  of  more  than  200  miles  per  hour  is  attainable. 
Until  night  flying  is  more  practicable  than  it  now  is, 
we  must  be  able  to  maintain  a  speed  that  will  take  us 
from  New  York  to  Chicago  in  a  few  hours  and  to 
San  Francisco  in  not  more  than  fifteen  hours  of  con- 
tinuous flying.  Such  an  achievement  will  enable  us 
to  realize  a  saving  in  daylight  time  suflficient  to  create 
a  demand  for  the  service  despite  its  high  cost. 


Study  of  Typhoid  Causes  Needed 

ALLOCATION  by  causes  of  the  steady  fall  in  the 
typhoid  death  rate  deserves  searching  study.  This 
is  more  than  a  matter  of  giving  credit  where  credit 
is  due.  More  exact  knowledge  is  needed  for  the  wise 
direction  of  future  work. 

To  what  extent  is  typhoid  reduction  due  to  safer 
water  supplies,  to  better  raw  r  ilk  and  milk  pasteuriza- 
tion, to  the  sanitary  control  of  other  drinks  and  foods, 
to  anti-typhoid  inoculation,  to  contact  prevention,  in- 
cluding the  supei^vision  of  typhoid  carriers,  to  more  and 
better  medical  and  nursing  care  of  typhoid  patients, 
to  a  possible  increase  in  general  health  and  thus  in  resist- 
ance to  infection,  and  to  increased  appreciation  by  the 
people  of  the  dangers  of  contracting  typhoid  and  how 
typhoid  may  be  avoided?  A  great  reduction  of  foci 
of  infection — infectious  persons  and  infected  and 
therefore  possibly  infectious  things,  such  as  water, 
milk,  foods,  utensils — deserves  attention,  particularly 
the  immense  reduction  in  the  typhoid  case  rate  and  in 
associated  contact  risks  and  in  the  number  of  dangerous 
water  supplies — such  heavy  and  constant  typhoid  breed- 
ers as  for  years  were  the  water  supplies  of  Chicago, 
Pittsburgh,  Philadelphia  and  many  other  cities. 

By  the  aid  of  semi-log  paper  for  plotting  curves — a 
method  deserving  wider  use — Professor  Whipple  shows, 
elsewhere  in  this  issue,  two  marked  decline  periods 
and  an  apparent  third  one  in  the  typhoid  death  rate, 
besides  minor  drops.  The  major  declines  he  associates 
with  (1)  water  filtration,  beginning  about  1890  and 
(2)  dating  from  about  1910,  milk  control  and  pasteuri- 
zation and  water  chlorination.  Professor  Whipple 
suggests  that  the  sanitary  engineer  has  claimed  too 
much  credit  for  the  second  marked  stage  of  typhoid 
reduction,   that   of  the    last   decade. 

Intensive-extensive  study  of  the  decline  of  typhoid, 
with  the  full  co-operation  of  water  and  health  oflicials 
in  individual  cities  seems  to  be  needed  before  the  de- 
cline can  be  suflUciently  well  allocated  by  causes  to  give 
proper  credit  for  the  notable  achievements  of  the  past 
or  to  guide  the  endeavors  and  expenditures  of  the 
future.  Agreement  on  water  fiiltration,  the  sanitary 
protection  of  water  supplies  and  the  adoption  of  im- 
proved sources  of  supply  as  the  cause  of  the  heavj* 
typhoid  decline  from  1890  to  1910  seems  to  be  gen- 
eral. Other  causes  contributed  largely— doubtless  rel- 
ativelj^  more  largely  since  1910 — owing  in  large  part 
to  the  fact  that  by  1910  many  communities  had  so 
improved  their  water  supplies  as  to  leave  little  typhoid 
but  what  was  once  classed  as  residual. 

A  country-wide  canvas  would  probably  show  that 
new  filtration  plants  and  changes  to  less  polluted 
sources  of  supply  have  continued  to  be  large  factors  in 
the  reduction  of  typhoid  in  the  past  decade,  and  that  a 
new  factor,  chlorination,  has  played  a  notable  part. 
Milk  control  and  pasteurization,  while  having  advanced 
rapidly  and  while  being  of  great  value  as  health-protec- 
tive measures,  need  to  be  studied  carefully  to  find  (1) 
their  quantitative  and  qualitative  values  and  (2)  their 
reaction  upon  typhoid.  Our  impression  is  that  whereas 
an  improved  water  supply  generally  benefits  the  entire 
or  at  least  a  major  part  of  the  population  of  a  city,  the 
benefits  of  a  new  milk  ordinance  or  a  new  system  of 
milk  inspection  come  slowly,  and  that  pasteurization  is 
rarely  applied  to  the  entire  milk  supply  of  a  city,  or 
even  the  worst  portion  of  it,  within  a  single  year,  and 
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in  whatever  degree  applied  is  less  certain  in  efficiency 
than  water  filtration  and  perhaps  less  efiicient  than 
water  chlorination.  Back  of  this,  however,  is  the  ques- 
tion, what  part  of  the  typhoid  rate  of  a  city,  under 
various  conditions,  is  due  to  the  milk  supply?  Are 
there  any  data  on  the  subject?  Typhoid  outbreaks, 
due  to  milk,  are,  or  once  were,  numerous,  but  did  even 
these  often  materially  increase  the  average  typhoid 
rate  for  five  or  ten  years?  And  had  not  mild  outbreaks 
of  typhoid  become  rare  by  1910,  especially  in  the 
larger  cities? 

The  water-works  engineer  and  superintendent  need 
to  know  at  what  point  short  of  a  zero  typhoid  death 
rate  they  may  stop  in  advising  capital  and  operating 
expenditure  designed  to  lower  that  part  of  the  typhoid 
death  or  case  rate  attributed  to  public  water  supplies. 
The  health  oflScer  needs  to  know  whether  and  if  so 
where  he  may  wisely  direct  his  energies  to  further 
typhoid  reduction.  City  governments,  taxpayers  and 
the  whole  citizenship  need  the  same  information  for 
their  guidance  in  voting  money  for  water-supply 
improvements  and  for  refinements  in  water-works 
operation,  as  well  as  in  making  appropriations  for 
health-protective   work   along   other   lines. 

Who  should  undertake  the  typhoid  studies  we  have 
suggested?  Professor  Whipple  has  made  a  start  that 
suggests  the  direction  if  not  the  distance  such  a  study 
should  go.  The  work  might  be  carried  further  at 
Harvard,  and  at  other  well-equipped  schools  of  sani- 
tary engineering  and  public  health,  with  co-operation 
by  city  and  state  health  departments,  the  United 
States  Public  Health  Service  and  the  Vital  Statistics 
Division  of  the  Bureau  of  the  Census.  State  and  local 
co-operation  are  essential  in  securing  data  as  to  the 
dates  when  various  improvements  affecting  typhoid 
were  made  and  particularly  the  quantitative  and  quali- 
tative degrees  of  the  improvements  and  the  percentages 
of   the  population   benefited    in   each    case. 


Overworking  a  Willing  Horse 

ONE  of  the  most  encouraging  signs  of  the  develop- 
ment of  the  engineering  profession  is  its  growing 
sense  of  obligation  to  the  community,  but  as  the  public 
becomes  accustomed  to  this  willingness  on  the  part  of 
the  engineer  to  help  there  seems  to  be  growing  also  a 
tendency  to  abuse  it.  Pai'ticularly  is  this  to  be  observed 
on  the  part  of  state  or  municipal  authorities,  who  have 
before  them  in  the  regular  routine  of  their  duty  many 
problems  of  an  engineering  nature  to  be  solved.  When 
these  are  obviously  specific,  such  things  as  the  design 
of  a  sewer  system  or  the  building  of  a  bi-idge,  things 
that  every  one  knows  to  be  part  of  the  engineer's  daily 
job,  they  hire  or  retain  an  engineer  for  them  and  pay 
him  as  being  worthy  of  his  hire.  But  every  so  often 
they  have  to  decide  on  questions  which  have  only  an 
engineering  tinge  or  which,  in  their  ignorance  of  the 
broad  scope  of  modern  engineering,  they  consider  to 
be  in  quite  another  field.  At  such  times  they  are  apt 
to  fall  back  on  the  "citizens'  committee"  and  appoint 
thereto  engineers  on  whose  shoulders  falls  all  the 
gratuitous  work  to  be  done. 

Two  such  cases  have  just  come  to  notice.  In  one 
state  several  engineers  have  been  asked  to  serve  on 
a  building  code  committee  made  up  otherwise  of  men 
quite  unfitted  to  give  more  than  perfunctory  aid  to 
the  technical  job  of  formulating  a  building  code.     If 


this  committee  succeeds  in  writing  a  satisfactory  code 
it  will  be  because  the  engineers  have  put  in,  without 
compensation,  their  time  and  the  professional  services 
which  are  their  livelihood.  But  they  will  be  classed 
along  with  the  passive  members  of  the  committee  and 
will  take  their  reward  in  such  honor  as  they  can  find 
in  being  named  along  with  vaudeville  managers  and 
state  labor  department  employees. 

In  another  state  a  board  composed  entirely  of  laymen 
and  with  no  technical  staff  is  investigating  drainage 
and  backwater  problems.  In  an  effort  to  make  some 
progress  in  its  study  the  board  sent  letters  to  a  number 
of  engineers  detailing  the  problem  and  asking  specific 
advice.  The  board  is  now  complaining  because  this 
questionnaire  method  has  brought  only  evasive  and 
indefinite  replies,  not  recognizing  that  engineers  rarely 
have  sufficient  income  to  permit  much  unrewarded  pro- 
fessional service  and  second  that  no  engineer  can  give  a 
satisfactory  opinion  without  study  of  facts. 

What  is  the  complaint  in  both  these  instances?  It 
is  not  that  the  engineer  is  unwilling  to  bear  an  equal 
burden  with  his  fellow  citizens  in  this  business  of  gov- 
ernment, nor  that  he  is  unwilling  to  give  freely  of  the 
fruits  of  his  engineering  experience  in  illuminating  the 
dark  corners  of  subjects  outside  the  strict  field  of 
engineering.  He  does  believe,  howevei",  that  he  should 
not  be  asked  by  the  state  to  give  that  by  which  he 
makes  a  living  any  more  than  the  butcher  should  be 
asked  to  give  beef  to  public  hospitals  or  a  contractor 
to  lay  for  nothing  a  stretch  of  city  pavement.  Indi- 
vidually he  may  want  to  offer  his  services  gratis  just 
as  the  butcher  may  want  to  send  meat  to  the  hospital 
but  the  former  should  be  considered  charity  just  as 
surely  as  the  latter  is  so  considered.  It  should  not  be 
a  form  of  public  service  taken  as  a  matter  of  course. 

Such  an  attitude  on  the  part  of  the  individual  engi- 
neer need  not  interfere  with  the  desirable  public 
activities  of  the  engineering  society  in  the  study  of 
public  problems  nor  with  the  engineer's  personal 
activities  in  the  broader  phases  of  public  life.  Much 
good  can  come  both  to  the  profession  and  to  the  com- 
munity by  such  reports  as  the  New  Orleans  engineers 
have  just  made  on  the  Mississippi  flood  situation  and 
those  made  by  Washington  chapter  of  the  A.  A.  E.  on 
the  Knickerbocker  failure.  Those  reports  informed  the 
public  on  important  engineering  situations  with  the 
authority  that  group  action  gives  and  in  a  way  that 
would  probably  not  have  resulted  from  retained  engi- 
neers. So  also  the  various  engineers  whose  brief 
biographies  have  graced  our  "Engineer  in  Public  Life" 
column  these  past  months  are  doing  work  which  honors 
themselves  and  their  profession. 

The  situation,  then,  reduces  to  this.  Engineers 
believe  that  their  habit  of  work  and  of  thought  and 
the  materials  with  which  they  work  entitle  them  to  a 
certain  respect  in  matters  of  public  interest.  They 
believe  that  the  business  of  government  would  be 
helped  by  the  consideration  of  views  which  they  may 
have  to  advance  on  certain  of  its  specific  phases.  They 
are  anxious  that  their  fellow  citizens  have  the  benefit 
of  those  views.  They  are  willing  freely  to  contribute 
of  their  time  and  services  to  the  study  and  promotion 
of  such  activities  as  can  not  be  carried  on  by  an  engi- 
neer engaged  in  the  pursuit  of  his  profession.  For 
professional  activities,  however,  they  resent  the  solicita- 
tion of  free  service  as  unbecoming  the  state  and  unfair 
to  the  profession  of  engineering. 
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Lackawanna  Continues  Grade  Crossing  Elimination 

Suburban  Tracks  Elevated  Through  East  Orange,  N.  J. — Depression  vs.  Elevation  Compared — Flat-Slab 
Elevated  Structure  Developed — Diverted  Line  Carries  Traffic — Station  Layout  Described 


TRACK  elevation  while  continuing  a  heavy  suburbai: 
traffic  is  being  successfully  accomplished  at  East 
Orange,  N.  J.,  by  the  Delaware,  Lackawanna  &  Western 
R.R.,  by  diverting  the  old  line  largely  to  an  adjacent 
parallel  right-of-way  partly  purchased  and  partly  bor- 
rowed from  city  streets.  With  the  restoration  of 
traffic  to  the  old  alignment  on  the  new  elevated  struc- 
ture the  right-of-way  now  temporarily  occupied  will 
be  restored  to  the  city  in  the  shape  of  improved  and 
partly  new  streets.     It  is  in  the  general  plan  of  street 


FIG.  1- 


-LOOKING  EAST  ALONG  THE   MAIN   ST. 
ELEVATION  AT  EAST  ORANGE 


pre-emption,  improvement  and  restoration  that  the 
East  Orange  grade  elimination  has  interest  as  a  con- 
struction operation.  The  plants  for  and  the  methods 
of  fabricating  the  elevated  structure  are  not  out  of 
the  ordinary. 

The  line  under  reconstruction  is  on  the  Morris  & 
Essex  branch  of  the  railroad,  one  of  the  most  heavily 
traveled  of  the  suburban  lines  outside  of  New  York. 
Some  twenty  years  ago  this  line  was  depressed  and 
three-tracked  through  Newark  and  in  1911  a  start  was 


made  on  the  removal  of  grade  crossings  and  incidental 
thereto  the  addition  of  a  third  track  from  the  end  of 
the  Roseville  cut  at  Newark  to  Mount  Tabor,  27  miles 
beyond.  The  western  end  of  this  work  including  third 
tracking  from  Millburn  east  through  Orange  was 
completed  as  an  elevation  just  before  the  beginning  of 
the  war  but  the  extension  through  East  Orange 
was  held  up  partly  by  the  war  and  partly  by  the 
inability  of  the  railroad  and  the  city  to  agree  on  the 
type  of  grade  elimination.  The  railroad,  for  reasons 
noted  below,  held  out  for  a  continuation  of  the  eleva- 
tion; the  city  demanded  depression.  Finally,  however, 
the  city  accepted  the  railroad  viewpoint  and  the  work 
now  nearing  completion  was   started. 

When  completed  the  railroad  will  have  a  three-track 
line — with  the  exception  of  two  double-track  draw- 
bridges over  the  Hackensack  and  Passaic  Rivers — from 
Hoboken  to  Millburn  (17  mi.)  and  will  have  completely 
cleared  of  grade  crossings  both  the  main  line  as  far  as 
Mt.  Tabor  and  the  Montclair  branch. 

As  shown  in  the  map  and  profile,  the  new  main  line 
rises  out  of  the  Newark  cut — a  depression  60  ft.  wide 
between  concrete  retaining  walls — on  a  grade  of  1.5 
per  cent,  and  continues  with  a  maximum  grade  of  1.5 
per  cent  to  the  connection  with  the  Orange  elevation, 
the  maximum  elevation  of  the  new  grade  above  the  old 
being  around  30  ft.  In  the  revision  are  three  new 
stations;  that  at  Grove  St.,  where  the  grade  is  only  10 
ft.  above  the  old,  being  made  by  raising  the  old  station 
and  the  ones  at  East  Orange  (Main  St.)  and  at  Brick 
Church  being  new  structures. 

In  respect  to  design,  the  grade  crossing  elimination 
assumed  somewhat  complex  characteristics.  Besides 
the  necessity  of  changing  a  double  track  to  three  tracks 
and  devising  a  station-platform  arrangement  which 
would  care  for  a  reversal  each  day  in  the  direction 
of  the  loaded-train  traffic  and  for  one  track  of  the 
three  to  return  the  empty  trains  from  the  two  loaded- 
train  tracks,  there  were  required  a  number  of  unusual 
structures.  Such  in  particular  were  the  steel  bridge 
on   a   65   deg.   skew   at  Main    St.,  the  construction   of 
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an  11-ft.  concrete  superstructure  on  an  existing  three- 
span  stone  arch  at  the  Parlcway  and,  finally,  a  most 
extensive  use  of  flat-slab  concrete  structure  for  elevated 
station  tracks  and  adjacent  street  crossings.  The 
detailed  design  of  some  of  the  structures  will  be 
described  in  later  articles. 

Preceding  all  was  the  important  question  whether  the 
elimination  of  grade  crossings  should  take  the  form  of 


be  complicated.  The  light  is  poorer  and  the  ventilation 
is  not  so  good.  Crossing  bridges  must  have  a  22-ft. 
clearance  compared  with  14-ft.  clearance  required  for 
streets  under  elevated  tracks.  City  bridges  across 
tracks  are  as  a  rule  poorly  maintained  and  an  element 
of  danger;  with  streets  close  together,  signaling  is 
more  difficult;  industrial  sidings  ascend  from  the  main 
track  level  and  introduce  the  danger  of  cars  on  the  sid- 


FIG.  3— AT  MAIN  ST.,  ON  THE  EAST  ORANGE  KLl'JV.\Tlo.N     Lui  pKLXl;    W  i;ST  TOWAKD   THE  ORANGE   MOUNTAIN 
Main  St.  crossing  from  left  to  right  under  steel  girders'  carrying  new  elevated  line. 
Temporary   tracks  running  at  left  on  streets  and  purchased   land. 


track   depression   or   track   elevation,    with    respect   to 
the   streets. 

Elevation  vs.  Depression — As  indicated,  track  eleva- 
tion was  decided  upon,  the  reasoning,  epitomized, 
being  as  follows :  Street  grades  and  locations  are  more 
disturbed  and  there  are  more  alterations  in  sewers, 
watermains  and  street  underground  structures  gen- 
erally when  depression  is  adopted.  A  depressed  track 
is  more  likely  to  be  obstructed  by  articles  thrown  or 
fallen  over  the  edges;  it  is  a  catch-all  for  litter  and 
so  more  difficult  to  keep  clean;  its  drainage  is  apt  to 


ing  breaking  away  and  coasting  down  ohto  the  main 
track. 

With  all  these  objections  avoided,  largely,  by  eleva- 
tion the  fundamental  reason  for  its  adoption  was  thf 
lower  cost  and  the  better  service  to  passengers.  While 
the  physical  task  of  handling  passengers  can  be  accom- 
plished quite  as  well  perhaps  from  depressed  tracks  the 
requirements  of  light,  ventilation,  and  vision  are  better 
satisfied  by  an  elevated  line.  The  passenger  feels  more 
free  if  he  can  "look  out  of  the  window"  and  in  develop- 
ing suburban  traffic  the  satisfaction  of  this  feeling  has 
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FIG.   1— E.VST  END  OF  EAST  ORANGE  ELEVATION  OF  DELAWARE,  LArK.\ WANNA  &  WESTERN  R.R. 
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FIG.  5 


-UPPER  AND  LOWER  LEVELS  AT  THE 
BRICK  CHURCH   STATION 


been  found  to  be  a  factor  worth  consideration.  It  is 
also  a  business  advantage  to  the  town  to  have  its 
streets  and  structures  and  its  business  signs  and 
activities  visible  to  passing  travelers. 

However,  the  decisive  reason  against  track  depres- 
sion was  its  greater  cost  and  the  fact  that  future 
enlargement  would  be  more  difficult.  By  elevation, 
somewhat  steeper  grades  were  required,  but  with  a 
traffic  largely  of  suburban  passenger  trains,  this  was 
not  a  serious  drawback.  As  the  plans  worked  out  no 
grades  exceeding  11  per  cent  had  to  be  employed. 
As  electrification  is  contemplated  at  some  early  date — 
provisions  being  made  therefor  in  the  new  structures — ■ 
this  grade  was  acceptable. 

Outline  of  Structure — From  the  Newark  line  through 
East  Orange  to  the  Orange  line  there  are  1™  miles  of 
grade  crossing  elimination.  Except  at  crossings  over 
streets  and  at  stations,  the  elevated  structure  is  em- 
bankment or  fill  between  retaining  walls  some  of  which 
ran  30  ft.  high.  The  view.  Fig.  7,  shows  a  typical 
parallel  wall  structure  for  a  fill  and  Fig.  10  shows  typical 
wall  sections.  All  walls  are  capi>ed  with  a  parapet  and 
railing  of  either  the  concrete  post  and  slab  panel  type 
doweled  by  projecting  rods  to  the  wall  top,  or  of  the 
steel  angle  and  picket  type,  with  posts  securely  anchored 
to  the  wall  top.  Both  the  wall  design  and  the  methods 
of  constructing  the  walls  were  entirely  ordinary. 

Two  of  the  street  crossings  called  for  special  struc- 
tures, one  the  skew  bridge  at  Main  St.,  and  the  other 
the  masonry  arch  elevation  at  the  Parkway.  Ordinarily 
the  street  crossings  are  beam  and  girder  structures  on 
abutments  and  piers  or  flat  slabs  on  columns.  Struc- 
turally the  flat-slab,  reinforced-concrete  elevated  struc- 
ture is  the  uncommon  item.  There  are  nearly  1,700  ft. 
of  structure  of  this  type  at  the  two  principal  stations 
and  adjacent  street  crossings. 

At  the  Parkway  crossing  the  original  structure  was  a 
three-arch  stone  bridge.  With  the  rather  flat  arches 
it  seemed  doubtful  wisdom  to  raise  the  parapet  walls 
and  deepen  the  fill  and  thus  greatly  increase  the  load 
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on  the  rings.  To  meet  this 
condition  and  the  obvious 
necessity  of  a  presentable 
appearance,  a  concrete  pier- 
and  -  girder  superstructure, 
with  a  cloistered  arch  faqade 
was  built  across  the  old 
masonry  bridge. 

The  crossing  at  Main  St., 
Fig.  1,  was  a  steel  bridge 
problem.  It  is  on  a  skew  of 
65  deg.  and  the  street  car- 
ried double  street  railway 
tracks  and  a  heavy  vehicular 
traffic.  The  main  girders  and 
floorbeams  are  carried  on 
three  lines  of  pier  columns 
and  the  floor  is  a  system  of 
I-beams  carried  by  the  girders  and  piers.  A  very  thin 
and  economical  floor  was  thus  secured. 

On  the  Main  St.  bridge  and  extending  east  from  it 
are  the  platforms  and  other  structures  of  the  East 
Orange  station.  At  the  Brick  Church  station  farther 
west  a  similar  elevated  structure  of  a  flat  slab  on 
columns  is  employed.    Fig.  8  shows  the  Brick  Church 
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FIG.    6— COMPARATIVE   PLATFOR.M  LAYOUTS  AT  SOUTH 
OR.\NGE  .\ND  BRICK  CHURCH 


FIG.   7— LOOKING  EAST  .\LOXG  THE  ELEVATION  AT 

WESTERN  END  OF  WORK 

Tempcrar.v  tracks  leave  main  right-of-way  to  the  right. 

station  platform  in  various  stages  of  construction. 
Round  columns,  with  the  reinforcement  and  the  caps 
mushroomed  out  into  the  slab,  are  used  at  both  stations 
and  neither  in  form  or  design  is  there  anything  which 
is  unusual  to  structures  of  this  type.  At  Main  St.  the 
elevated  structure  averages  about  75  ft.  wide  and  is 
850  ft.  long,  and  at  Brick  Church  the  structure  is 
about  1,065x75  ft.  The  columns  are  spaced  about  20 
ft.  on  centers.  For  these  situations,  elevated  passen- 
ger stations,  the  flat-slab,  reinforced-concrete  structurn 
was  found  to  offer  the  combined  advantages  of  econ- 
omy and  good  appearance  and  usable  room  underneath 
for  parking  vehicles  and  for  merchandising  and  storage. 
At  street  crossings  the  columned  structure  gives  par- 
ticularly good  visibility  for  motor  car  traffic.  In  the 
East  Orange  elevated  structure  generally,  even  where 
it  is  a  fill  between  walls  running  square  up  to  the 
crossing  streets,  attention  was  carefully  given  to  get 
clear  vision  both  in  approaching  and  in  emerging  from 
under-track  street  crossings.  The  use  of  columns  helped 
in  this  object  as  als'.)  did  beveling  off  the  corners  where 
retaining  walls  and  abutments  met. 
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Stations  and  Track  Layout — In  accordance  with  the 
practice  of  the  Lackawanna  the  stations  are  excep- 
tionally pleasing  in  appearance  and  convenient  in  layout. 
The  Brick  Church  station,  shown  in  plan  in  Fig.  5, 
illustrates  the  layout.  Here  the  elevated  structure  is  a 
flat  slab  1,065  ft.  long  on  columns  spaced  approxi- 
mately 22  ft.  c.  to  c.  On  either  side  of  this  for  its 
full  length  runs  a  marginal  street  which  widens  out 
into  a  small  plaza  opposite  the  station  entrance.  In 
the  middle  of  the  structure  is  located  the  station  proper, 
with  the  baggage,  waiting,  ticket,  etc.,  rooms  at  the 
street  grade  beneath  the  track  slab  and  with  waiting 
rooms  and  umbrella  sheds  on  the  two  platforms  above. 
Extending  out  from  the  station  at  the  street  grade  are 
paved  platforms  for  indented  carriage  stands,  one 
■through  passageway  and,  on  one  side,  space  which  may 
well  be  utilized  for  store  purposes. 

At  Main  St.,  the  general  idea  of  the  plan  is  the  same, 
but  is  modified  because  of  variation  in  street  conditions, 
particularly  because  of  the  sharp  skew  with  which  Main 
St.  crosses  the  railroad  right-of-way.  Grove  St.  is  a 
local  station  with  no  approach  to  the  center  track. 


PIG.  8— STAGES  OF  CONSTRUCTION  AT  THK  BKICK 
CHURCH  FLAT-SLAB   STRUCTURE 

Track  layout  at  the  stations  was  designed  best  to 
accommodate  the  commuting  traffic  which  moves  toward 
New  York  in  large  numbers  in  the  morning  and  from 
New  York  at  night.  Exigencies  of  schedule  require 
that  trains  move  variously  on  the  right  outside  or  the 
center  track,  though  of  course  as  a  rule  local  trains 
use  the  outside  tracks  and  express  trains  the  center. 
The  layout  at  Brick  Church,  followed  also  at  Main 
St.,  is  designed  for  stations  which  handle  both  express 
and  local  trafiic.  As  is  noted  in  Fig.  6,  New  York 
bound  platform  is  between  the  express  and  east  bound 
tracks  so  that  the  morning  commuter  knows  that  his 
train,  no  matter  which  track  it  is  running  on,  may  be 
reached  from  this  platform.  The  home-coming  com- 
muter, however,  may  be  discharged  on  either  platform. 

At  South  Orange,  in  the  earlier  elevation,  a  different 
layout  is  used,  as  shown  also  in  Fig.  6.  Here  the 
governing  idea  was  to  provide  easy  transfer  fi-om  out- 
bound local  to  express  trains.  South  Orange  being  the 
end  of  the  local  division  for  many  of  the  evening  trains 
as  scheduled. 
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FIG.  9— SPLIT  UNDEHCROSSING  AT  N.  15TH  ST. 

Street  Changes  and  Additions — Except  in  changing 
the  gi-ades  of  streets  in  dipping  under  the  elevated 
structure,  street  changes  and  additions  were  planned 
largely  either  to  provide  for  temporary  tracks  to  carry 
traffic  during  construction  or  to  eliminate  crossings  as 
at  N.  1.5th  St.  (Fig.  9).  Here  where  the  line  begins 
to  rise  onto  elevated  structure  from  the  Newark  cut, 
railway  grade  is  only  about  5  ft.  above  street  grade  and 
it  required  too  great  a  dip  in  the  street  to  pass  it  under 
the  tracks.  The  new  street  arrangement  illustrated 
was  adopted.  It  will  be  noted  that  the  footwalk  is 
carried  under  the  tracks  on  the  line  of  the  street  but 
that  the  roadway  approaching  from  the  south  turns 
west  and  runs  parallel  to  the  track  until  clearance  can 
be  provided,  when  it  dips  under  the  tracks  and  comes 
out  on  the  north  side  to  split  into  two  roadways  run- 
ning east  and  west  to  the  nearest  cross-street. 

Ordinarily  parallel  streets  could  be  taken  over  for 
the  temporary  tracks,  as  shown  in  the  view  in  Fig.  7, 
but  in  other  stretches  of  the  work  right-of-way  had 
to  be  bought.  By  swinging  the  temporary  tracks  clear 
of  the  old  right-of-way  for  most  of  the  length  of  the 
elevation  a  clear  site  was  left  for  the  new  construction, 
although  in  places  side  clearance  was  so  small  that  the 
new  structure  had  to  be  built  for  two  tracks  only  and 
these  tracks  put  in  service  first. 

Construction  was  divided  into  three  sections  each 
with  its  separate  contractor.  The  contractors  are: 
F.  M.  Talbott  Co.,  Hyde-McFarlin-Burke  Co.,  and  H. 
F.  Curtis,  Inc.,  all  of  New  York,  N.  Y.  George  J.  Ray 
is  chief  engineer  and  0.  H.  Kellog  is  engineer  in  charge, 
Delaware,  Lackawanna  &  Western  R.R. 
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British  Vehicle  Tax  Change 
Under  Consideration 

Proposed  Return  from  Road  Tax  to  Petrol  Tax 

Is  Receiving-  Much  Support  in 

Answer  to  Questionnaire 

(London  Correspondence) 

AGITATION  in  Britain  for  a  return  from  the  road 
L  tax  on  vehicles  to  the  petrol  tax  is  based  chiefly  on 
the  unfairness  of  the  tax  of  £1  per  horse  power  on 
vehicles  fitted  with  pneumatic  tires.  The  agitators  in 
favor  of  the  return  have  emphasized  that  pneumatic 
tires  do  practically  no  damage  to  well-made  roads  and 
have  quoted  with  effect  the  evidence  available  both  from 
tests  carried  out  in  the  United  States  by  the  Bureau  of 
Public  Roads,  and  also  by  tests  carried  out  in  France 
under  the  direction  of  the  Ministry  o*  Public  Works. 
These  tests  show  that  pneumatic  tire  deflections  are 
proportional  to  the  load  applied  and  that  the  cushioning 
properties  are  retained  at  the  end  of  a  blow.  Solid  tires 
show  an  increased  density  of  rubber  and  unit  intensity 
of  loading  under  increasing  weights,  and  cushioning  is 
decreased  accordingly  The  curve  of  rear  wheel  impact 
relative  to  speed  shows  a  rapid  increase  with  a  solid 
rubber  tire  and  practically  no  increase  in  the  case  of 
the  pneumatic  tire. 

In  response  to  this  agitation  the  Automobile  Associ- 
ation and  Motor  Union,  the  all-powerful  body  in  Britain, 
sent  a  questionnaire  to  its  members  with  a  view  to  ascer- 
taining to  what  extent  the  desire  for  a  return  to  the 
petrol  tax  was  general  The  result  of  this  questionnaire 
indicated  that  less  than  1  per  cent  were  opposed  to  a 
return.  (The  membership  of  the  A.  A.  and  M.  U.  is  now 
about  160,000.) 

Transport  Minintrij  to  Act — Various  interested  bodies 
are  meeting  in  endeavors  to  arrive  at  a  common  policy 
in  view  of  the  inquiry  to  be  made  by  the  Ministry  of 
Transport  into  the  whole  question  of  vehicle  taxation. 
Among  the  matters  on  which  a  common  policy  has  yet  to 
be  formulated  are  the  appointments  of  the  total  burden 
of  taxation  as  between  privately-owned  passenger  ve- 
hicles and  utility  and  public  vehicles  of  various  sorts. 
A  point  still  requiring  solution  is:  With  the  increasing 
burden  on  motorists  owing  to  heavy  taxes,  cannot  more 
revenue  be  brought  in  by  adopting  a  policy  which  will 
insure  an  increase  in  the  number  of  motor  vehicles  to  be 
used  by  reducing  the  scale  of  taxes  per  vehicle? 

Various  alternative  schemes  of  vehicle  taxation  are 
being-  investigated  by  the  Ministry  of  Transport,  and 
the  most  important  of  these  is  the  one  submitted  by 
E.  L.  Leeming,  Council  Surveyor  of  Barton.  The  ob- 
jects of  this  scheme  are  threefold: 

(1)  To  retain  as  far  as  possible  the  present  methods 
of  licensing  and  registration,  and  not  to  exceed  the  cost 
of  collecting,  which  is  estimated  at  £350,000. 

(2)  To  endeavor  as  far  as  possible  to  tax  vehicles 
more  nearly  in  accordance  with  the  relative  damage 
caused  to  the  road  surface  by  the  various  types. 

(3)  To  apply,  if  practicable,  a  small  petrol  tax  which 
will  operate  in  the  direction  of  taxing  vehicles  accord- 
ing to  mileage  on  the  one  hand  and  weight  and  horse- 
power on  the  other. 

Elements  of  Plan — This  scheme,  therefore,  provides 
for  a  reduction  of  the  horsepower  tax  on  cars,  or  on 
commercial  vehicles  fitted  with  pneumatic  tires,  of  50 
per  cent,  which  rate  will  then  be,  in  the  majority  of 
cases,  10s.  per  horsepower;    in  the  case  of  motorcycles 


with  or  without  sidecars,  or  three-wheeled  vehicles,  the 
same  rate  would  be  applied.  Thus,  for  an  8-hp.  motor- 
cycle the  charge  would  be  £4  per  annum,  whereas  for  a 
2i-hp.  "lightweight"  the  charge  would  be  25s.,  all  sub- 
ject, of  course,  to  a  minimum  tax  of  £1  per  annum. 

In  the  case  of  commercial  goods  vehicles,  motor-omni- 
buses, char-a-bancs,  etc.,  where  these  are  fitted  with 
solid  rubber  tires  the  tax  should  be  at  the  rate  of  30s. 
per  horsepower,  i.e.,  three  times  the  rate  charged  for 
pneumatic  tires  and  50  per  cent  above  the  present  tax. 
The  object  of  this  tax  (which  would  be  applied  equally 
to  petrol,  electric,  or  steam  vehicles)  is  to  place,  within 
limits,  the  burden  of  cost  of  road  maintenance  upon  the 
traffic  which  is  responsible  for  such  damage,  and,  at  the 
same  time,  to  offer  a  direct  inducement  to  owners  of 
vehicles  to  convert  their  solid  tires  into  pneumatic  equip- 
ment. It  is  understood  that  rear  wheels  are  to  be  con- 
sidered, and  not  merely  front  wheel  conversions,  because 
it  is  the  rear  wheels  mainly  which  destroy  the  roads 
and  cause  corrugation. 

With  regard  to  cushion  types,  of  which  certain  tj^pes 
have  the  effect  of  reducing  the  impact  on  the  road  sur- 
face, it  is  suggested  that  the  committee  should  offer 
certain  rebates  on  the  30s.  horsepower  tax  on  produc- 
tion of  a  certificate  issued  by  the  makers  of  those  tires 
approved  by  the  committee,  much  in  the  same  manner 
as  the  25-per  cent  rebates  on  motorcars  of  1913  date  and 
earlier  which  obtains  at  the  present  time. 

The  estimated  total  sum  raised  by  this  process  is  less 
than  that  likely  to  be  received  this  year  by  present  tax- 
ation, and  it  is  proposed  to  levy  a  small  tax  on  petrol  on 


ESTIMATED  REVENUE  WHICH  WOULD  ACCRUE  FROM  THE 
PROPOSED  TAXATION  OF  BRITISH  MOTOR  VEHICLES. 

•oM^         -       &  s- 

to  o  O  c 

Ss-"  gS  .  «5 

Class  ,^SQ  «2  ■"-  "fS 

I — Motorcars  fitted  with  pneu-      "^  Ed  ^  d 

matic  tires,  taxed  at    lOs,  £  £ 

porhp 2')0.000         2,200.000      276.221         4.188,629 

2 — Motorcycles,   etc.,   taxed   at 

lOs  ncrhp 350.000  420.000      335,796  784.556 

J— Invalid  vehicles  (no  change)..  313  78  313  78 

4 — Commercial  goods  vehicles 
fitted  with  solid  tires, 
taxed  at  30s.  per  hp 150.000        4.400.000      144.674         2.790,120 

5— Road  locomotives  (no  change!        2.400  47.000  2,314  44,810 

6— Motor  ploughs  (no  change)....       15.000  3.800        14,549  3,637 

7 — Motor     tractors,     etc.     (no 

change) 1.500  19.500  1.399  18.280 

8 — Motor  hackneys  taxed  main- 
ly at  1 0s.  per  hp.  as  pneu- 
matic tires  vehicles 80.000  700.000        74, '(W         1,305,938 

9— Tramcars  (no  change)    13.600  10.200        13.559  10,172 

10 — General      identification      li- 
cences (no  change!  10.000  72.000  9,460  68.841 

912.813      £7.872.578      873,174      £9.215.061 
Note:    The  comparison  of  this  table  with  that  i.ssued  by  the  Finance  Depart- 
ment of  the  Ministry  of  Transport,  showing  the  receipts  to  May  31.  1922,  snows 
a  reduction  of  approximately  4  millions  to  2  millions  on  motorearsnnd  pneumatic- 
tires  vehicles,  and  an  increase  of  50  per  cent  on  commercial  goods  vchicios. 


importation,  which,  however,  may  be  varied  slightly 
from  time  to  time  to  produce  a  sum  equal  to  approxi- 
mately 2  or  2'  millions,  thus  making  the  gross  receipts 
equal  to  10  millions  or  thereabouts.  It  is  not  intended, 
however,  that  the  petrol  tax  should  exceed,  say  3d.  per 
gallon,  nor  is  it  proposed  to  tax  benzole,  kerosene  or 
other  fuels.  The  tax,  being  small,  may  be  levied  as  a 
flat  rate  for  either  refined  or  crude  spirit. 

Vehicles  driven  by  steam  or  electricity  will,  therefore, 
only  escape  the  small  petrol  tax — an  advantage  which  is 
certainly  deserved,  since  these  vehicles  are  propelled  by 
home  fuel.     Where  petrol  is  used  for  purposes  other 
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than  road  transport,  and  rebate  is  desired,  permits  or 
certificates  for  such  rebate  could  be  issued  to  those  con- 
sumers purchasing  the  fuel  in  bulk,  say,  50  gallons  or 
over.  Those  purchasing  petrol  in  small  quantities  would 
be  unable  to  obtain  this  rebate,  which  would  not  justify 
the  expense  in  making  such  allowances,  nor,  on  the  other 
hand,  impose  any  great  hardship  on  small  consumers. 
The  estimated  cost  of  collection  will,  therefore,  be  ap- 
proximately the  same  as  that  of  the  present  year. 

The  present  method  of  cariying  disk  licenses  in  a 
prominent  position  on  vehicles  may  be  retained,  except 
that  a  change  of  shape  of  license  could  be  instituted  to 
distinguish  between  the  pneumatic  tire  license  and  the 
solid  tire  license.  For  instance,  the  solid  tire  license 
might  be  oval  or  rectangular  shape,  and  the  pneumatic 
tire  circular.  This  would  render  the  detection  of  any 
attempt  to  defraud  the  authorities  comparatively  easy. 

The  taxation  of  motor  omnibuses,  it  is  maintained, 
should  not  be  reduced,  but,  rather,  shoulu  be  increased, 
unless  the  vehicles  are  fitted  with  pneumatic  tires.  It 
is  well  known  that  similar  types  of  vehicles  plying  on 
the  same  route,  repeating  the  journeys  day  by  day,  have 
a  far  more  destructive  eflfect  than  the  same  number  of 
different  types  of  vehicles  performing  the  same  journeys. 

An  increased  tax  of  33  or  50  per  cent  should  be  im- 
posed for  trailers,  and  iron  tires  should  be  prohibited. 

A  minimum  thickness  or  depth  of  rubber  for  worn 
solid  tires  should  be  formulated  in  all  cases. 

The  scheme  outlined  above  would  have  the  effect  of 
encouraging  owners  to  dispense  with  solid  tires  and 
adopt  pneumatics,  which  might,  in  the  first  instance, 
cause  some  reduction  in  the  amount  received  for  licenses 
of  this  class  of  vehicle.  This,  however,  should  be  looked 
upon  favorably,  because,  in  a  very  short  time,  the  re- 
duced damage  to  roads  would  make  itself  felt,  together 
with  a  corresponding  reduced  cost  of  maintenance 
which  would  obviously  necessitate  a  less  sum  of  money 
for  grants  to  the  various  road  authorities;  also,  it  would 
give  a  distinct  fillip  to  the  motor  trade  generally. 


Gage  of  Light  Railways  in  South  Africa 

The  question  of  building  pioneer  and  agricultural 
development  lines  on  the  24-in.  gage  instead  of  the  42- 
in.  standard  gage  of  the  South  African  Government 
Railways  is  under  discussion  in  regard  to  twenty-two 
lines  aggi-egating  850  miles  which  are  now  projected  by 
the  Railway  Department.  Although  cheap  construction 
is  proposed  for  the  standard-gage  lines,  by  the  use  of 
light  track  and  a  minimum  amount  of  station  buildings 
and  other  facilities,  the  cost  per  mile  is  estimated  at 
$22,000  for  these  lines  as  compared  with  $8,800  for  two 
narrow-gage  lines  which  are  included  in  the  program, 
the  latter  estimate  making  no  allowance  for  possible 
future  widening.  The  narrow-gage  advocates  point  out 
that  the  lower  cost  would  enable  a  greater  mileage  to 
be  built  and  freight  rates  reduced.  On  the  other  hand, 
the  standard-gage  advocates  consider  that  the  cost  for 
this  gage  could  be  reduced  materially  by  using  rails 
lighter  than  the  60-lb.  weight  proposed,  and  using  ties 
5i  ft.  instead  of  6}  ft.  long,  with  1,760  ties  per  mile. 
The  farmers  are  said  to  prefer  standard-gage  lines. 
Another  suggestion  is  to  follow  a  practice  used  exten- 
sively in  continental  Europe  by  building  narrow-gage 
lines  along  the  highways,  thus  largely  eliminating  the 
cost  of  right-of-way  and  grading.  The  train  crews 
would  handle  freight  and  perform  the  work  now  done 
by  the  station  agents  and  their  assistants. 


An  Experience  with  Air-Binding 
of  Rapid  Filters 

Water  Supersaturated  at  Leaking  Pump  Glands 

Gave  up  2,600  Gallons  of  Air  in  Filters 

at  Highland  Park,  Mich. 

By  William  D.  Hatfield 

Superintendent  of  Filtration,  Higliland  Parle,  Mich. 

TROUBLES  with  accumulations  of  air  in  the  sand 
and  gravel  beds  of  rapid  sand  filters  are  usually 
attributed  to  a  rather  high  concentration  of  algae 
grovrth  in  the  water  which  clogs  up  the  sand  beds  and 
also  causes  a  supersaturation  of  dissolved  oxygen;  to 
washing  the  filters  at  too  great  a  loss  of  head,  or  to 
leaks  in  the  sides  or  bottom  of  the  filters  through  which 
air  is  drawn  into  the  bed  after  a  negative  head  is 
reached.  The  respective  remedies  for  such  troubles  are 
copper  sulphate  to  kill  the  algae,  a  wash  at  a  less  loss 
of  head  and  calking  the  leaks  in  the  filter  walls  or 
floor. 

Since  the  filtration  plant  at  Highland  Park,  Mich., 
was  put  into  use  in  November,  1920,  periodic  troubles 
with  air  accumulations  in  the  sand  beds  have  been  ex- 
perienced. This  accumulation  of  air  cut  the  period  of 
service  of  the  filters  from  20  to  50  per  cent  and  at 
times  when  typical  air-binding  occurred,  the  filters  had 
to  be  washed  or  "blown-out"  every  four  to  nine  hours. 
Ultimately  the  source  was  located  as  a  defective  gland 
packing  in  the  pump  suction. 

The  advisability  of  "breaking"  or  blowing  out  the 
air  by  opening  the  wash-water  valve  without  wasting 
is  questionable,  but  it  is  often  necessary  in  order  to 
get  enough  water  through  the  filters  to  supply  the 
demand.  At  such  times  reliance  for  sanitary  safety 
must  be  placed  on  chlorination. 

The  Highland  Park  plant  is  a  modern  12-m.g.d.  rapid 
sand  filter  plant  and  in  a  general  way  differs  from  the 
average  only  in  that  it  is  situated  11 J  miles  from  Lake 
St.  Claire,  the  source  of  the  raw  water,  and  that  the 
raw  water  is  pumped  to  the  plant  by  the  Detroit  Edison 
Power  Co.  instead  of  by  the  city.  The  raw-water  pumps 
consist  of  three  centrifugal  pumps  operating  at  1,800 
r.p.m.  under  a  head  of  140  feet.  The  raw  water  as  it 
enters  the  mixing  chamber  is  ti-eated  with  from  0.4  to 
1.0  gr.  per  gallon  of  alum,  and  after  20  min.  mixing 
remains  in  the  coagulation  basin  from  four  to  six  hours. 
The  head  of  water  on  the  sand  beds  is  5  ft.,  the  depth 
of  the  sand  and  gravel  bed  is  4  ft.  and  the  average 
level  of  the  water  in  the  clear  well  is  2  ft.  below  the 
level  of  the  underdrain  system,  thus  making  the  total 
available  head  for  operation  12  ft.  Under  noiTnal  opera- 
tion the  filters  are  washed  with  a  23-in.  rise  per  minute 
of  the  wash  water  when  the  loss  of  head  has  reached 
10  ft.  Experimentally  the  filters  have  been  washed  at 
from  4  to  12  ft.  loss  of  head  and  at  various  rises  per 
minute  of  the  wash  water.  The  rate  of  filtration  has 
varied  from  75  to  155  m.g.d.  per  acre. 

During  the  first  month  of  operation  of  the  plant  the 
length  of  service  between  wa-s^hings  of  the  filters  was 
from  12  to  20  hours,  and  on  washing  a  considerable 
amount  of  air  was  always  found  in  the  beds.  From 
December,  1920,  until  May,  1921,  very  little  trouble 
was  experienced  from  this  accumulation,  though  occa- 
sionally on  opening  the  wash-water  valve  large  quanti- 
ties of  air  would  blow  out  of  the  sand,  resembling  a 
regular  air  wash.  During  this  time  the  period  of  filter 
service  was  about  25  hours.    Beginning  May  15,  1921, 
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serious  air-binding  of  the  filters  occurred  and  the  runs 
of  the  filters  lasted  only  from  four  to  nine  hours.  At 
such  times  it  became  necessary  to  "blow  out"  the  filters 
as  soon  as  the  loss-of-head  indicators  took  a  sudden 
drop,  but  the  filters  were  not  washed  until  the  normal 
period  of  24  hours  was  reached. 

Weekly  microscopical  analyses  were  started  in  March, 
1921,  before  the  serious  air  troubles  began.  The  total 
number  of  micro-organisms  varied  from  month  to 
month  from  50  to  125  per  c.c.  and  consisted  of  a  mis- 
cellaneous collection  of  Tabellaria,  Asterionella,  Fragi- 
laria  and  other  Diatomaceae.  It  was  felt  that  these 
organisms  in  such  small  numbers  could  not  be  causing 
the  trouble.  Scraping  the  fine  sand  from  the  surface 
of  the  bed  seemed  to  solve  the  problem,  for  from  May 
25  to  June  5  the  air  troubles  were  abated  and  the  length 
of  filter  service  was  from  30  to  40  hours.  However, 
the  trouble  returned  on  June  6  and  lasted  until  the 
latter  part  of  July.  During  August  typical  air-binding 
did  not  occur  but  at  the  end  of  20  hours'  service  the 
loss  of  head  gradually  fell  to  10  ft.  On  washing  the 
air  fairly  blew  the  sand  off  the  gravel  so  that  great 
care  was  needed  in  opening  the  wash-water  valve. 

Since  the  trouble  could  not  be  traced  to  algae  or  fine 
sand,  attention  was  turned  to  a  different  method  of 
operation.  Variations  in  the  alum  dose  and  in  the 
volume  and  velocity  of  wash  water  had  no  effect.  When 
air-binding  was  not  serious  it  was  often  possible  to 
wash  the  beds  at  a  loss  of  head  of  from  4  to  6  ft. 
without  finding  an  accumulation  of  air,  but  during 
periods  of  air-binding  the  air  started  accumulating  at 
a  loss  of  head  of  2  ft.  an  hour  after  the  filter  was  put 
in  service,  and  small  air  bubbles  would  rise  from  the 
surface  of  the  sand  through  the  5  ft.  of  treated  water 
on  the  beds.  At  these  times  air  could  be  found  in  the 
filters  at  any  loss  of  head  after  the  first  hour  of  service. 
During  the  latter  part  of  August  air  did  not  accumulate 
in  the  beds  until  a  loss  of  head  of  more  than  8  ft. 
was  reached.  It  was  therefore  possible  to  wash  the 
filters  at  an  8-ft.  loss  of  head  without  finding  air  in 
the  beds.  From  September,  1921,  until  February,  1922, 
no  air  was  found  in  the  filter  beds  even  though  they 
were  washed  at  a  10-  or  12-ft.  loss  of  head. 

Dissolved  Air — Analyses  of  the  influent  water  for 
dissolved  oxygen  during  periods  of  air-binding  showed 
that  it  was  from  115  to  135  per  cent  saturated  with 
oxygen,  while  analyses  of  the  combined  filter  effluent 
often  showed  a  reduction  of  the  supersaturation  to  105 
per  cent.  There  was  no  reduction  of  carbon  dioxide. 
Before  the  cause  of  this  supersaturation  was  located  the 
saturation  dropped  to  less  than  100  per  cent  and  no 
more  trouble  was  experienced.  A  crude  analysis  of  gases 
given  off  from  the  filters  when  washed  indicated  that 
it  contained  about  30  per  cent  oxygen  and  70  per  cent 
nitrogen.  The  influent  was  therefore  not  only  super- 
saturated with  oxygen  but  also  with  more  than  twice 
as  much  nitrogen.  In  other  words  the  water  was  often 
135  per  cent  saturated  with  both  oxygen  and  nitrogen 
or  air.  From  the  relative  solubilities  of  oxygen  and 
nitrogen  in  water  when  under  their  partial  pressures 
of  the  atmospheric  air,  from  the  temperatures  and  from 
the  parts  per  million  of  dissolved  oxygen,  it  is  possible 
to  calculate  the  number  of  cubic  centimeters  of  air  that 
are  dissolved  in  a  gallon  of  the  water.  The  following 
table  gives  results  of  a  typical  analysis  made  during 
air-binding  troubles.  From  these  data  it  is  easily  seen 
that  a  filter  which  had  passed  1  m.g.  would  have  re- 


RESULTS  OF  ANALYSES  ON  APRIL  4,  1922 

Temper-     Dissolved 
aturc  Oxygen        Air  per    Saturation. 

Source  Deg.  C.       P.P.M.     Gallon,  c.c.    Per  Cent 

Influent 4  15  8  120  120 

Klfluent 4  14.5  110  110 

Note:  It  happens  at  this  temperature  that  the  cubic  centimeters  of  air  per  gal- 
lon iin^  the  per  cent  saturation  are  identical,  but  as  the  temperature  increases  the 
cul)ic  centimeters  of  air  per  Uter  are  lower  than  the  per  cent  saturation. 

moved  approximately  2,600  gal.  of  air  from  the  water. 
Is  it  any  wonder  that  the  sand  beds  fairly  blew  up 
when  they  were  washed? 

When  the  air  troubles  began  again  in  February,  1922, 
an  analysis  of  the  lake  water  showed  it  to  be  98  per 
cent  saturated  with  dissolved  oxygen  (or  air)  while 
the  water  entering  the  filter  plant  was  127  per  cent 
saturated.  An  investigation  showed  that  air  was  being 
drawTi  'nto  the  pumps  around  the  packing  glands  and 
under  the  high  pressure  was  dissolved  in  the  water. 
The  water  arriving  at  the  filter  plant  was  again  at 
normal  pressure  and  highly  supersaturated.  On  pass- 
ing through  the  coagulation  basin  the  supersaturation 
was  not  reduced,  but  as  soon  as  the  water  entered  the 
sand  the  air  was  given  off  even  though  no  negative 
head  existed. 

The  raw-water  pumps  are  designed  with  a  water  seal 
so  that  if  the  packing  is  loose  water  should  leak  out 
instead  of  air  leaking  into  the  pump.  The  water-seal 
pipes  were  found  to  be  plugged  with  packing  and  other 
material,  so  that  the  water  seal  was  not  functioning 
Also  a  defective  connection  was  found  where  a  water 
line  was  tapped  into  the  suction  line  of  the  pumps. 
After  cleaning  the  water-seal  piping  of  obstruction  and 
repairing  the  defective  connection  with  the  suction  line, 
no  more  supersaturation  of  the  raw  water  occurred  and 
no  air  has  been  found  in  the  beds  on  washing.  The 
raw-water  pumps  are  now  operated  with  the  packing 
glands  of  such  tightness  that  a  little  water  leaks  out 
all  the  time.  The  amount  of  wash  water  has  been  cut 
to  less  than  1  per  cent  and  the  average  run  of  the  filters 
varies  from  40  to  70  hours,  depending  on  the  rate  of 
flow. 


Carbon  and  Manganese  and  the  Strength  of  Steel 

New  experiments  made  at  the  Bureau  of  Standards, 
and  reported  in  a  scientific  paper  by  R.  P.  Neville  and 
J.  R.  Cain,  just  issued,  define  the  effects  of  carbon  and 
manganese  on  the  mechanical  properties  of  iron  quite 
precisely.  The  experiments  were  made  by  testing 
annealed  specimens  from  3-lb.  ingots  made  from  elec- 
trolytic iron  in  a  pure  magnesia  crucible  in  an  electric 
vacuum  furnace.  It  was  found  that  carbon  increases 
the  ultimate  strength  at  an  average  rate  of  about 
1,000  lb.  per  square  inch  per  0.01  per  cent  of  carbon  up 
to  a  content  of  85  to  100;  the  rate  of  increase  was 
the  greater  for  the  higher  manganese  ratios.  Carbon 
increased  the  Brinell  hardness  in  about  the  same  ratio 
as  the  ultimate  strength,  but  the  elastic  limit  was  less 
affected  than  the  ultimate  strength.  On  the  other  hand, 
elongation  and  reduction  of  area  decreased  rapidly. 
Manganese  had  but  little  effect  on  the  properties  of 
the  iron,  in  the  absence  of  carbon.  With  the  addition 
of  carbon  its  effect  increased  proportionately  with  the 
carbon  content.  The  ultimate  strength  of  the  metal 
was  raised  by  90  to  250  lb.  per  square  inch  for  each 
point  of  manganese,  and  the  Brinell  hardness  in  about 
the  same  ratio.  The  proportional  limit  was  increased 
more  than  the  ultimate  strength,  while  on  the  other 
hand  the  ductility  was  changed  but  slightly. 
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Making  Separator  and  Diffuser 
Container  Blocks 

Manufacture  for  Aeration  Units  of  Milwaukee 

Sewage  Works  Carried  Out  by  Force 

Account — Cost  Data  Given 

By  R.  R.  Lundahl 

Division  Engineer,  Milwaukee  Sewerage  Commission, 
Alilwaulcee,  Wis. 

A  TOTAL  of  24,400  precast  concrete  containers  and 
separator  blocks  for  the  air-diffuser  plates  for  the 
Milwaukee  activated-sludge  plant  are  being  built  by  day 
labor  forces  under  the  direction  of  the  engineering 
staff  of  the  Milwaukee  Sewerage  Commission.  Tenta- 
tive designs  of  the  blocks  and  containers  were  submitted 
to  the  makers  of  forms,  subsequently  to  be  changed  in 
minor  details  to  suit  the  conditions  arising  from  the 
preliminary  castings.  A  casting  plant  was  laid  out 
for  a  production  of  from  40  to  80  castings  per  day, 
including  a  mixing  plant,  a  steam  curing  room,  assem- 
bly tracks  and  storage  space  of  about  four  acres 
for  the  24,400  separate  pieces.  The  plant  was  started  in 
February,  1921,  and  the  work  will  probably  be  com- 
pleted by  the  end  of  1922.  Aside  from  the  design  of  the 
castings,  forms  and  plant,  this  article  will  deal  with 
shop  routine,  difficulties  encountered,  costs,  and  handling 
of  the  crews  to  obtain  speed  and  efficiency. 

Except  in  special  cases  each  container  accommodates 
nine  filti'os  plates.  As  designed,  the  container  is  10  ft. 
2  in.  long,  18  in.  wide,  and  65  in.  deep.  The  extra  depth 
provides  an  air  reservoir  under  the  plates  after  they 
are  set  in  the  container.  Fig.  1  is  reproduced  from  a 
working  drawing  of  a  nine-plate  container  block.  The 
other  blocks  vary  in  length,  depending  upon  the  num- 
ber of  plates  to  be  accommodated.  The  plates  will  be 
cemented  in  place  after  the  containers  are  set  in  position. 


The  entire  floor  area  of  the  aeration  tanks,  raw 
sewage  feed  channels,  mixed  liquor  channels  and  the 
return  sludge  channels  are  to  be  covered  with  container 
and  separator  blocks.  In  fact  every  portion  of  the 
plant  floor  area,  except  where  the  velocities  are  great 
enough  to  prevent  deposits  and  in  the  sedimentation 
tanks,  is  to  be  covered  by  such  blocks  and  containers. 
The  blocks  and  plate  containers  are  set  alternately  over 
the  entire  area  mentioned,  forming  a  hoppered  or  saw- 
tooth bottom. 

About  9,000  containers  are  required  for  the  entire 
plant.  The  blocks  are  to  be  set  alternately  with  the 
plate  containers,  approximately  7,600  separator  blocks 
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FIG.   1.      NINE-PLATE   CONTAINER  BLOCK  AND  LOCATION 
"WITH  REFERENCE  TO  SEPARATOR  BLOCKS 
Tlie  inserts  are  for  use  in  handling  the  container.    The  elbow 
at  the  left  end  is  for  the  air-pipe  connection. 

being  required.  The  separators  are  much  easier  handled 
if  in  two  pieces,  so  the  several  blocks  are  made  one  half 
the  length  of  the  containers.  This  makes  15,200 
separator  blocks  or  a  grand  total  of  24,400  separate 
pieces  to  be  cast.  After  investigation  it  was  found 
that  it  was  cheaper  to  precast  the  separator  blocks  than 
to  cast  them  in  place. 


Plant — The   manufacture 
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HOl'PER  MIXER  AND  TRACK  LAY  OUT  IN  BLOCK  CASTING  BUILDING 


of  these  separator  blocks 
and  plate  containers  could 
have  been  included  in  the 
general  contract  for  the 
sewage  -  works  but  this 
proved  to  be  impracticable 
because  it  would  require 
more  time  to  do  this  work 
than  to  complete  the  dis- 
posal plant  ready  for  the 
installation  of  the  blocks 
and  containers,  unless  a 
very  large  plant  for  the 
manufacture  was  estab- 
lished, which  would  neces- 
sarily entail  an  excessive 
overhead  cost  for  each 
casting.  A  report  was  pre- 
pared by  our  engineers 
comparing  the  advantages, 
costs,  etc,  of  the  manufac- 
ture of  the  castings  by  day 
labor  and  under  the  direc- 
tion of  the  Sewerage  Com- 
mission and  by  contract. 
After  reviewing  the  report, 
the  commissioners  author- 
ized the  manufacture  of 
these  castings  by  day  labor, 
in  a  plant  to  be  erected  on 
Jones  Island. 
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HEATING  METHODS  AND  DOOR  SEALS 
IX  STEAM  ROOM 


The  ground  area  required  was  130  x  110  ft.  and  as  the 
work  was  to  be  carried  on  at  all  seasons  the  area  was 
covered  with  a  steel  frame,  sheet-iron  covered  build- 
ing. Fig.  2  shows  a  floor  plan  of  the  building.  The 
mixing  plant  is  fed  from  the  .storage  hoppers  located 
outside  the  building  and  these  in  turn  are  charged  by 
a  locomotive  crane  operating  a  clam-shell  bucket.  The 
cement  is  handled  manually  and  is  stored  in  a  shed  just 
south  of  the  storage-hoppers  and  convenient  to  the  mix- 
ing plant.  The  steam  curing  room  is  of  particular  in- 
terest. Fig.  3  shows  the  construction,  method  of  heat- 
ing, method  of  handling  and  sealing  the  doors.  The 
general  arrangement  of  the  tracks  within  the  rooms 
and  a  ventilating  fan  are  not  shown.  This  room  will 
accommodate  80  castings  at  a  time.  It  can  be  heated 
to  a  temperature  of  115  deg.  F.  shortly  after  the  doors 
are  sealed.  The  live  steam  is  discharged  into  gutters 
containing  water,  thus  producing  highly  saturated  steam 
which  was  necessary  to  prevent  the  concrete  from  bak- 
ing rather  than  curing. 

It  was  not  deemed  necessary  to  make  forms  for  all 
the  six  types  of  separator  blocks  since  by  a  few  changes 
the  forms  for  blocks  1  and  2  could  be  used  for  the  other 
types. 

It  was  estimated  that  60  forms  each  of  the  three 
types — the  container  form,  and  the  form  for  separator 
blocks  1  and  2 — would  be  required  to  maintain  the  esti- 
mated capacity  of  the  casting  plant  and  take  care  of 
renewals  and  repairs.  This  number  was  delivered  early 
in  May,  1921.  The  actual  work  of  making  castings  was 
started  the  latter  part  of  May. 
Sequence — The  sequence  of 
operations  in  the  manufacture 
is  as  follows:  The  forms  are 
assembled  on  industrial  cars 
equipped  with  special  frames 
made  to  accommodate  the  forms, 
two  forms  to  each  car,  the  tri- 
angle mesh  reinforcing  for  the 
casting  being  placed  in  the  form 
as  it  is  assembled.  The  assem- 
bling floor  is  equipped  with 
three  tracks,  accommodating  80 
forms,  although  this  number  is 
seldom  on  the  floor  at  one  time. 
The  north  bay  of  the  casting 
plant  is  shown  in  Fig.  6,  in 
which  the  assembling  tracks 
and  cars  are  plainly  seen.  As 
the  forms  are  assembled  the 
cars  pass  in  front  of  the  con- 
crete mixer,  .shown  at  the  far 
end  of  the  bay  where  they  re- 
ceive the  concrete  from  a  spe- 


cially constructed  bucket  handled  by  a  small  electric 
hoist  operating  on  a  trolley.  As  the  concrete  is  placed  in 
the  forms  it  is  thoroughly  spaded  by  four  men,  two  on 
either  side  of  the  form.  After  receiving  the  concrete, 
the  cars  pass  into  the  steam  curing  room  shown  on  the 
left  of  Fig.  6.  This  steam  room  will  accommodate  160 
castings  at  a  time.  At  the  end  of  a  day's  run  the  doors 
of  this  room  are  closed  and  sealed.  The  steam  is  then 
turned  on  and  maintained  until  6  a.m.  the  following 
day,  when  the  doors  are  opened  and  the  ventilating  fan 
started.  This  cools  the  room  in  time  for  the  workmen 
to  enter  at  8  a.m.  the  same  morning.  The  cars  with 
the  castings  are  then  run  out  of  the  steam  room  and 
placed  under  a  bridge  crane  which  picks  up  the  frame 
of  the  car  from  the  trucks,  placing  the  same  with  the 
two  forms  and  castings  in  the  storage  bay  of  the  plant, 
shown  in  Fig.  7.  The  crane  now  places  a  new  frame 
on  the  car,  with  two  dis-assembled  forms,  and  the  car 
returns  to  the  assembling  floor.  Here  the  forms  are 
thoroughly  cleaned  and  oiled  before  being  assembled 
again.  By  noon  the  correct  complement  of  cars  and 
castings  has  been  removed  from  the  curing  room  and 
placed  in  the  storage  bay. 

Stripping  Forms — In  the  afternoon  of  the  same  day 
that  the  castings  are  removed  from  the  curing  room 
the  forms  are  stripped.  In  the  original  design  it  was 
intended  that  the  whole  outside  form  would  have  to  be 
taken  apart,  this,  however,  was  found  to  be  unnecessary. 

The  operations  in  removing  the  container  form  (in 
which  the  container  is  cast  upside  down,  see  Fig.  5) 
are  as  follows:  The  tie  angles  P-17  are  removed  by 
taking  out  the  key  wedges  while  the  forms  are  yet  on 
the  car  frame.  The  form  is  then  picked  up  by  the 
bridge  crane  by  means  of  a  special  shackle  that  hooks 
into  the  end  of  the  form  in  holes  provided  for  that  pur- 
pose. The  load  being  eccentric  the  form  immediately 
turns  over.  The  wires  holding  the  adjustable  inserts 
to  the  bottom  plate  P-18  are  now  cut  by  a  cold  chisel 
and  the  bolts  holding  the  inside  form  to  the  bottom  are 
removed.  The  inside  form  is  collapsed  by  means  of  the 
turnbuckles,  the  wedges  holding  the  end  forms  to  the 
sides  are  loosened  and  the  entire  outside  form  lifted  off 
by  the  crane.     The  inside  form  is  next  lifted  out  and 
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placed  in  the  outside  form  and  the  entire  form  goes 
back  to  the  assembling  floor. 

In  removing  the  forms  for  separator  block  1,  the  key 
plates  P7  and  P12  (Fig.  4)  of  the  inside  form  are  first 
removed,  then  the  tie  angles  Pll  and  the  form  is  then 
collapsed  by  means  of  the  turnbuckle  and  lifted  out  by 
the  crane.  The  form  and  casting  are  then  turned  over, 
the  insert  wires  cut  and  two  sets  of  wedges  in  each  end 
loosened,  which  permits  the  outside  form  to  be  lifted  off. 
In  the  case  of  block  2  where  both  ends  are  straight  the 
same  process  is  followed  but  in  attempting  to  remove 
the  inside  form,  as  designed,  considerable  trouble  was 
experienced.  In  the  design  of  block  2,  a  bevel  of  1  in. 
in  the  ends  of  the  forms  was  allowed  to  permit  with- 
drawing. Experience  showed  that  the  least  projection 
on  the  form  prevented  its  removal,  the  result  being  that 
we  finally  had  to  remodel  the  in.side  form  and  make  it 
the  same  as  used  for  block  1.    After  this  was  done  we 
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FIG.  5.     STEEL  FORMS  FOR  FILTROS  PLATE   CONTAINERS 

experienced  no  further  trouble.  The  amount  of  con- 
crete in  each  No.  2  block  was  increased  slightly  but  not 
enough  to  increase  the  cost  materially.  Trouble  with 
this  form  greatly  reduced  the  output  of  the  plant  in  its 
first  few  weeks  of  operation  but  at  the  present  time  the 
forms  are  all  operating  satisfactorily,  for  which  due 
credit  should  be  given  to  the  Blaw  Knox  Co.  and  to  our 
engineer,  Mr.  Trenkamp. 

After  a  few  weeks'  use  it  became  evident  that  the 
turnbuckles  furnished  with  the  container  forms  were 
not  satisfactory.  For  collapsing  the  forms  they  served 
the  purpose  admirably,  but  in  spreading  or  strutting 
out  the  forms  they  were  found  to  be  too  weak.  Instead 
of  acting  as  a  strut  they  would  bend  up,  and  as  a  result 
the  forms  were  not  held  to  shape.  This  trouble  re- 
sulted in  a  new  type  of  turnbuckle  designed  by  Mr. 
Trenkamp,  constructed  as  follows:  To  the  head  of  a 
4  X  1-in.  machine  bolt  a  i'-in.  nut  was  welded,  placed  on 
edge,  the  thread  in  the  nut  being  at  right  angles  to  the 
bolt.  The  nuts  for  each  turnbuckle  were  right-  and 
left-hand  threads  respectively.  The  hexagon  hand  nuts 
were  then  removed  from  the  old  turnbuckles  and  new 


FIG.  6.  NORTH  BAY  OF  THE  CASTING  ROOM  SHOWING 
ASSEMBLY  FLOOR  AND  STEAM  ROOM  .\T  LEFT 

rods  with  right-  and  left-hand  threads  were  welded  into 
these  nuts.  These  new  rods  were  then  threaded  into  the 
nuts,  which  were  welded  to  the  bolts  and  the  bolts  in- 
serted in  the  old  holes  in  the  forms  formerly  used  for 
the  hooks  on  the  old  turnbuckles,  and  held  securely  in 
place  by  a  nut.  These  new  turnbuckles  act  truly  as 
struts  and  have  the  advantage  of  always  being  held  se- 
curely in  the  form  with  no  chance  to  drop  out,  which 
happened  with  the  old  type  with  the  hooks. 

After  the  forms  have  been  removed  the  finished  cast- 
ings are  placed  on  small  industrial  cars  by  the  crane 
and  carried  to  the  storage  yard,  where  they  are  re- 
moved from  the  cars  and  piled  four  high  by  means  of 
a  hand  derrick.  As  the  space  fills  up,  the  industrial  and 
derrick  track  is  shifted  to  make  further  room. 

Oi'tput — The  operation  of  the  plant  was  started  late 
in  May,  1921.  During  June  a  regular  daily  output  was 
maintained,  but  at  a  rate  far  below  the  expected  capac- 
ity, with  a  unit  labor  cost  of  $3.65  per  casting.  Start- 
ing in  July  the  rate  was  increased  to  34  castings  per 
day;  in  August,  to  55;  September,  62;  October,  65; 
since  which  time  (for  about  a  year)  the  average  has 
been  maintained  above  65  per  day,  reaching  a  maxi- 
mum of  82,  with  an  average  labor  cost  of  $1.75  per 
casting.  This  increase  of  nearly  100  per  cent  was  pro- 
cured without  any  expansion  of  the  facilities,  but  by 
their  more  intelligent  use,  better  arrangement  of  the 


FIG.  7.  REMOVAL  SPACE  AND  STORAGE  BAY  FOR 
BLOCKS  AFTER  STEAM  CURED 
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work   and    increased   efficiency   of   the   men    doing   the 
work. 

In  the  original  plan  of  organization  the  men  were 
placed  in  groups  so  as  to  become  proficient  in  their  par- 
ticular work.  This  grouping  did  not  prove  to  be  satis- 
factory because  a  man's  absence  disrupted  the  entire 
organization.  It  is  now  the  practice  to  rotate  the  sev- 
eral crews  every  week  or  two,  which  prevents  them 
from  becoming  "stale"  and  also  familiarizes  each  man 
with  every  operation  of  the  plant  so  that  he  is  ready 
to  take  any  position  to  which  he  may  be  assigned.  This 
arrangement   does   not    include   the   crane   or   concrete 


FIG.  8.     BLOCKS  IN  STORAGE  YARD  WILL  FINALLY 
COVER  FOUR  ACRES 

mixer  operators,  but  we  have  relief  operators  for  these 
positions. 

The  mixture  of  concrete  used  in  the  castings  is 
1 : 1 J :  3,  the  aggregate  being  washed  materials.  The 
crushed  gravel  is  a  special  size  ranging  from  1  to  1  in. 
which  makes  a  very  good  concrete  and  one  easy  to  spade 
in  the  narrow  forms.  The  sand  is  a  well-graded  washed 
torpedo  sand. 

The  original  estimated  cost  of  these  castings  was  $10 
each,  including  the  cost  of  material.  The  cost  to  date 
has  averaged  less  than  $7  each,  which  includes  the  cost 
of  buildings,  equipment,  repairs,  forms,  etc.,  amounting 
to  approximately  $.50,000.  The  total  cost  will  be  about 
$175,000. 

The  cost  of  production  is  much  lower  than  was 
anticipated  and  is  certainly  much  lower  than  any 
contractor  would  have  bid  to  manufacture  them,  as  it 
was  new  work  of  a  special  character  on  which  basic  in- 
formation for  bidding  was  not  available. 

Up  to  Oct.  1,  1922,  the  plant  had  produced  23,781 
castings  out  of  a  total  of  24,400.  The  number  of  rejects 
or  culls  in  this  entire  number  was  only  29.  It  is  ex- 
oected  that  the  whole  number  will  be  completed  by 
November,  1922,  reducing  the  estimated  time  by  six 
months. 

There  are  30  men  employed  in  the  casting  plant  and 
4  men  in  the  storage  yard.  The  work  is  in  direct  charge 
of  Frank  Trenkamp,  division  engineer  of  the  Sewerage 
Commission,  and  it  is  due  to  his  work  and  supervision 
that  the  efficiency  of  the  plant  has  been  so  materially 
increased. 

Walter  Genrich,  senior  engineer,  is  in  charge  as 
foreman  of  the  plant.  This  work  is  being  done  by 
the  Sewerage  Commission  of  the  City  of  Milwaukee,  of 
which  T.  Chalkley  Hatton  is  chief  engineer  and  James 
L.  Ferebee  is  principal  assistant  engineer.  A  Laurie 
Kurtz,  division  engineer  of  design,  rendered  material 
assistance  in  designing  the  plant  and  equipment. 


Lateral  Strength  of  Columns 
Subject  to  Flexure 

Serious  Errors  Arise  from  Disregard  of  Tendency 

to  Buckle  in  Direction  Normal  to 

Plane  of  Bending 

By  C.  R.  Young 

Associate  Professor  of  Structural  Engineering, 

University  of  Toronto 

EXAMINATION  of  the  literature  of  structural 
design  shows  a  frequent  disregard  of  the  tendency 
of  steel  columns  subjected  to  flexure  to  fail  in  a 
direction  at  right  angles  to  the  plane  of  bending. 
Apparently,  the  view  held  by  some  writers  and  design- 
ers is  that  the  state  of  flexure  in  a  column  somehow 
manages  to  restrain  the  column  perfectly  against 
lateral  buckling  transverse  to  the  plane  of  bending,  in 
some  such  manner  as  the  tension  flange  of  a  beam 
assists  the  compression  flange  and  helps  to  prevent  it 
from  crippling  sidewise.  Whatever  the  restraining 
effect  of  flexure  may  be,  obviously  it  cannot  be  complete. 
Even  considering  the  column  as  a  vertical  beam  sub- 
jected to  an  axial  load,  the  permissible  stress  on  the 
most  highly  compressed  flange  should  be  arrived  at 
by  the  application  of  a  formula  for  the  safe  stress  on 
the  compression  flanges  of  beams  or  girders.  A  char- 
acteristic formula  of  this  type  is  that  of  the  American 
Bridge  Co.  specifications  for  steel  structures,  namely 
V  =  19,000  —  300  l/h. 

The  situation  with  a  column,  however,  is  quite  dif- 
ferent from  that  existing  in  a  beam.  The  tensile  stress 
on  one  side  of  a  beam  tends  to  hold  the  tension  flange 
as  nearly  as  possible  in  a  straight  line,  and  to  a  lesser 
extent  exerts  this  kind  of  influence  on  the  compression 
flange;  but  with  a  member  subjected  to  compressive 
stresses  entirely  across  the  section,  as  '?,  normally  the 
case  for  a  column,  there  is  not  this  restraining  eflfect. 
Both  flanges  of  a  column,  if  subjected  to  compression, 
will  tend  to  buckle  laterally,  the  one  most  highly 
stressed  naturally  tending  to  buckle  more  than  the 
other.  It  is  therefore  evident  that  a  column  subjected 
to  compressive  stress  across  its  entire  cross-section 
should  be  proportioned  in  a  direction  normal  to  the 
plane  of  flexure  as  a  column  than  as  a  beam,  and  con- 
sequently that  formulas  applied  to  such  a  case  should  be 
of  the  column  type  rather  than  of  the  type  applicable 
to  the  lateral  buckling  of  compression  flanges  of  beams. 

A  characteristic  instance  of  the  neglect  of  the  fle.xural 
tendency  in  the  weak  direction  of  a  column  is  contained 
in  an  example  in  one  of  the  best-known  American  text- 
books on  structures.  This  case  is  that  of  a  side  column 
for  a  mill  building,  shown  in  Fig.  1.  The  columns  are 
24  ft.  high,  are  considered  as  pin-ended  at  the  base,  and 
have  a  kneebrace  connected  to  them  8  ft.  down  from 
the  top.  A  truss  6  ft.  deep  runs  from  column  to  column 
along  the  sides  of  the  building,  but  the  author  disre- 
gards the  stiffening  effect  both  of  this  truss  and  of  the 
girts  on  the  column,  and  assumes  that  the  columns 
transversely  to  the  plane  of  bending  should  have  a 
limiting  slenderness  ratio  of  150.  Nevertheless,  in  the 
investigation  of  the  assumed  section  the  maximum 
stress  at  the  kneebrace  connection,  amounting  to  a  total 
of  12,090  lb.  per  sq.in.,  is  compared  with  a  permissible 
stress  of  19,950  lb.  per  sq.in.,  based  on  the  radius  of 
gyration  in  the  direction  of  the  plane  of  bending.  Had 
the  radius  of  gyration  at  right  angles  to  the  plane  of 
bending  been  taken,  the  permissible  stress  (after  allow- 
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ing  for  an  increase  of  50  per  cent  applicable  to  this 
case  of  combined  stress)  would  amount  to  8,355  lb.  per 
sq.in.,  or  much  less  than  the  calculated  existing  stress. 

Protest  against  this  criticism  might  be  made  on  the 
ground  that  if  the  maximum  combined  stress  is  calcu- 
lated at  the  kneebrace  connection  the  permissible  stress 
should  not  be  based  on  the  situation  at  mid-height  of 
the  column,  where  the  lateral  buckling  tendency  is 
greatest.  If,  however,  the  maximum  stress  be  calcu- 
lated at  mid-height  of  the  column,  it  is  found  to  be 
9,340  lb.  per  sq.in.,  or  substantially  more  than  the 
stress  allowed  by  the  formula. 

In  a  well-known  English  text-book  on  structures,  the 
design  of  a  column  to  meet  the  conditions  shown  in  Fig. 
2  is  discussed.  The  actual  combined  .stress  at  the  base 
of  the  column,  assuming  that  the  section  used  is  a 
British  standard  beam  section  14  x  6  in.  at  57  lb.,  is 
14,300  lb.  per  sq.in.,  or  less  than  the  safe  allowable 
flexural  stress  on  mild  steel.  If,  however,  the  state 
of  affairs  existing  at  mid-height  of  the  column  be  in- 
vestigated,   it    is   found    that    the    maximum    combined 


By  no  means  all  the  text-books  on  structures  are  mis- 
leading or  silent  in  this  regard.  A  considerable  number 
examined  by  the  writer  indicate  an  appreciation  of  the 
inherent  weakness  of  a  column  transverse  to  the  plane 
of  bending  and  make  adequate  provision  for  it.  It  is 
felt,  however,  that  attention  should  be  drawn  to  the 
erroneous  treatment  of  this  subject  in  a  number  of  text- 
books, so  that  junior  designers  may  be  on  their  guard. 


T\ 


^  ■ 


i     ^      : 

i     ■    ^ 


■F 


I 


B..L 


-1 

I 

J 


r  Ai   1 

Sec+ion  X-X 


M     11,700  lb. 


^y: 


■9.96'" 


'y/z/zv^^Aw/zA' 


THREE 


CASES  OF  COLUMNS  AVE.AKEST   IX   PLANE  TRANSVERSE  TO  PLANE 
OF  BENDING 


stress  at  this  level  is  7,850  lb.  per  sq.in.  Applying  any 
characteristic  column  formula  applicable  to  a  slender- 
ness  ratio  such  as  this,  that  is  186,  it  is  found  that 
the  maximum  allowable  stress  at  right  angles  to  the 
plane  of  bending  is  less  than  4,000  lb.  per  sq.in.,  al- 
though in  the  example  under  consideration  the  author 
passed  the  design  as  sufficient. 

A  case  of  lateral  buckling  transverse  to  the  plane  of 
bending  that  is  very  likely  to  be  overlooked  is  that  of 
a  mill  building  column  fixed  at  the  base  and  subjected 
to  flexure.  The  column  shown  in  Fig.  3  is  sufficiently 
heavy  to  withstand  the  maximum  combined  stress  at 
the  base,  assuming  20,000  lb.  per  sq.in.  to  be  a  safe 
unit  for  the  mixed  loading,  but  it  does  not  meet  the 
requirements  at  a  section,  for  example,  midway  be- 
tween the  base  and  the  crane-girder  seat.  At  this 
mid-section  the  maximum  combined  stress  is  12,560  lb. 
per  sq.in.,  allowing  for  the  effect  of  deflection  of  the 
vertical  cantilever  below  the  plane  of  contraflexure. 
Assuming  the  permissible  stress  to  be  on  the  basis  of 
V  =  16,000  —  70  l/r  plus  25  per  cent  for  the  com- 
bination of  dead,  snow,  wind  and  crane  loading,  the 
safe  stress  is  only  11,060  lb.  per  sq.in.  Evidently, 
therefore,  such  columns  should  be  investigated  at  this 
mid-point,  unless  they  are  adequately  supported  at  right 
angles  to  their  webs  by  girts  or  special  struts. 


Rubber  Seal  Rings  Solve  Hydraulic 
Turbine  Problem 

THE  rapid  increase  in  the  size  of  hydraulic  turbines 
within  recent  years,  as  well  as  the  increase  in  the 
heads  for  which  units  of  this  type  have  been  built,  have 
brought  the  designer  of  such  units  many  new  problems. 
One  of  the  most  important  of  these  has  been  the  design 
of  seal  rings  suitable  for  such  units,  particularly  where 
the  water  contains  silt  or  abrasive  particles  and  where, 
on  account  of  high  heads,  the  water  leakage  around  the 
turbine  runner  is  more  than  ordinarily  serious. 

About  a  year  ago,  Ely  C. 
Hutchinson,  general  manager 
and  chief  engineer,  P  e  1 1  o  n 
Water  Wheel  Co.,  began  ex- 
perimenting with  rubber  seal 
rings.  The  results  have  been 
.so  successful  that  the  sea!  ring 
problem  has  been  solved,  thus 
removing  this  barrier  to  the 
further  development  of  high 
speed,  high  capacity,  hydraulic 
turbines. 

In  the  experiment  and  study 
directed  toward  finding  some- 
thing better  in  the  construc- 
tion of  turbine  seal  rings,  the 
ideal  sought  was  a  design  and 
construction  which  would  avoid 
(1)  leakage  between  station- 
ary and  rotating  parts,  (2) 
wear  between  parts,  (3)  danger  of  seizure  between 
rotating  and  stationary  parts  or  danger  that  a  shutdown 
might  be  caused  by  the  assembly  of  the  turbine  runner 
slightly  out  of  the  exact  center,  or  even  having  a  slight 
eccentric  movement  on  account  of  the  necessary  clearance 
within  the  main  steady  bearings. 

After  the  use  of  rubber  seal  rings  had  been  found  to 
show  encouraging  results,  experiment  was  made  in 
hardness,  quality  and  clearances  of  rubber  rings.  Rings 
now  being  made  are  of  a  thickness  that  leaves  no  free 
clearance  between  the  moving  and  stationary  parts  and 
the  hardness  used  is  about  equal  to  that  of  automobile 
tire  casing.  The  results  are:  no  danger  of  seizure,  no 
leakage  and  negligible  wear  after  almost  a  year's  opera- 
tion under  adverse  conditions;  and  no  damage  to  the 
interior  of  the  turbine  from  rubbing  between  rotating 
and  stationary  seal  rings. 

At  the  Kaweah  No.  2  power  house  of  the  Southern 
California  Edison  Co.  rubber  seal  rings  have  enabled  the 
plant  to  develop  more  power  under  the  same  hydraulic 
conditions  and  with  better  operating  characteristics. 

In  announcing  the  success  of  experiments  with  rub- 
ber rings,  Mr.  Hutchinson  acknowledges  the  co-opera- 
tion of  H.  W.  Dennis  and  H.  L.  Doolittle  of  the  Southern 
California  Edison  Co.  and  C.  O.  Poole  and  F.  0.  Dolson 
of  the  Southern  Sierras  Power  Co. 
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Design  Features  of  the  University  of  Kansas  Stadium 

Structure  Is  Part  of  Memorial  to  Students  Who  Died  in  War  Service Study  of  Existing 

Stadiums  Made  as  Preliminary  to  Decision  on  Type 


By  Clement 

Lately  Professor  ot  Civil  Engineering, 
Civil  Engineering,  I' 

THE  stadium  at  the  University  of  Kansas  is  being 
built  as  one  part  of  a  memorial  to  students  and 
alumni  who  sacrificed  their  lives  in  the  World  War. 
From  a  variety  of  ideas  as  to  what  would  constitute 
a  satisfactory  memorial,  opinion  finally  crystallized 
about  two  structures — an  athletic  stadium  and  a  Uni- 
versity union  building.  The  former  is  completed  and 
plans  for  the  latter  are  being  prepared.     The  campaign 


C.  Williams 

:,  University  of  Kansas  ;  Professor  of 
'nivcrsity  of  IHinois 

formed  by  excavating  a  huge  pit  with  sloping  sides  in 
a  level  field,  piling  the  spoil  around  the  rim  as  an 
embankment,  and  then  placing  the  seats  on  the  slope  of 
the  excavation  and  embankment,  the  playing  field  being 
at  bottom  of  the  pit.  The  structure  forms  a  complete 
and  enc'osed  oval  in  plan  and  it  is  intended  to  accom- 
modate xootball  contests  only. 

In  the  second  class,  advantage  is  taken  of  an  existing 
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FIG.  1— PLAN  OF  KANSAS  STADIUM 


for  funds,  contributed  by  university  alumni  and  friends, 
is  about  ended. 

Before  beginning  the  design  of  the  .stadium  the 
writer  visited  all  of  the  large  college  stadium.s  in  the 
country,  in  order  to  secure  information  and  points  of 
view  on  the  general  type  of  structure  and  the  character 
of  facilities  to  be  provided.  In  this  connection,  he 
wishes  to  acknowledge  the  ready  responses  to  inquiries 
and  helpful  suggestions  from  directors  of  athletics  and 
designers  of  stadiums  in  the  various  institutions. 

The  four  outstanding  types  of  stadiums  are  (1)  the 
bowl,  (2)  the  natural  basin  type,  (3)  the  side-hill  type 
and  (4)  the  grandstand  or  elevated  structure.  The  Yale 
Bowl,  which  is  the  only  example  of  the  first  class,  was 


recess  in  the  topography  to  lay  the  structure  on  the 
natural  slopes  of  an  open  basin,  in  the  bottom  of  which 
may  be  placed  the  athletic  field.  More  or  less  grading 
of  the  slopes  and  the  bed  of  the  basin  or  valley  to  accom- 
modate the  structure  and  the  field  is  usually  necessary 
and  in  some  cases  a  portion  of  the  structure  rests 
entirely  upon  artificial  supports,  as  in  the  Syracuse 
stadium.  This  type  is  further  illustrated  by  the  stadi- 
ums at  Tacoma,  San  Diego,  the  University  of  Washing- 
ton, and  others. 

As  examples  of  the  third,  or  side-hill  type,  may  be 
mentioned  the  stadiums  at  Cornell,  Washington  Univers- 
ity rSt.  Louis) ,  and  College  of  the  City  of  New  York.  In 
these  cases,  the  structure  is  laid  on  the  natural  slope 
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FIG.    2— ARCHITECTURAL    FEATURES    OF  KANSAS    STADIUM 

of  a  hill  side  with  a  certain  necessary  amount  of  modi- 
fication by  grading,  and  the  athletic  field  is  placed  at 
the  foot  of  the  hill,  the  seats  being  on  one  side  of  the 
field  only. 

The  fourth  class  includes  those  structures  erected 
entirely  above  the  ground  level  and  resting  on  artificial 
supports  entirely.  It  is  illustrated  in  the  stadiums  at 
Harvard,  Princeton,  Chicago,  and  Ohio,  the  one  pro- 
posed at  Illinois,  the  proposed  municipal  stadium  in 
Chicago,  and  the  Pershing  stadium  in  France,  the  open 
air  theater  at  Milan  and  several  at  baseball  grounds. 
The  prototype  of  this  class  is  the  Coliseum  at  Rome. 

Choice  of  Type — In  the  Kansas  stadium,  it  was  essen- 
tial that  as  many  sports  as  possible  should  be  accom- 
modated, hence  a  closed  bowl  was  not  feasible  on 
account  of  the  requirements  for  track.  Moreover,  the 
stagnation  of  air  in  a  sunken  bowl  with  the  consequent 
ratardation  in  the  drying  of  the  field  after  "a  rain  and 
other  attendant  difficulties,  inclined  the  decision  away 
from  the  bowl  type.  Furthermore,  no  site  near  the 
university  was  peculiarly  adapted  to  the  sunken  bowl 
or  to  the  side-hill  type  of  structure,  and  our  observation 
had  been  that  in  the  matter  of  maintenance  and  the 
variety  of  facilities  provided  for,  the  advantages  lay 


with  the  Harvard  or  Prince- 
ton type.  Therefore  this 
type  was  selected. 

One  important  considera- 
tion which  affected  the  choice 
was  the  space  under  the 
stand  which  becomes  avail- 
able for  sheltered  track 
events.  A  few  institution:; 
have  utilized  this  space  to  a 
great  e.xtent  and  the  possi- 
bilities of  its  use  counted 
heavily  in  the  choice  at 
Kansas.  In  fact,  a  consider- 
able expenditure  was  in- 
curred in  additional  grading 
and  drainage  to  make  this 
space  utilizable.  The  accessi- 
bility of  this  space  for  shelter  in  the  case  of  showers 
was  an  important  consideration. 

From  these  and  other  factors,  the  type  of  stadium 
chosen  was  a  U-shaped  structure  consisting  of  two 
straight  sides  enclosed  at  one  end  by  a  half  circle.  The 
advantages  of  improved  vision  (which  are  more 
psychological  than  real)  claimed  for  curved  sides  did 
not  appear  to  compensate  for  the  added  expense  of 
construction  involved.  The  entrance  to  the  stand  is 
from  the  rear  up  stairways  which  lead  to  the  center 
of  gravity  of  the  seating  sections.  While  this  arrange- 
ment is  somewhat  more  expensive  than  one  allowing 
entrance  from  the  front,  the  added  convenience  in  seat- 
ing, the  minimizing  of  walking  in  front  of  seated 
spectators,  and  the  rapidity  of  exit  after  a  game  seemed 
to  justify  the  increased  outlay.  It  was  estimated  that 
the  width  of  stairways  would  permit  the  emptying  of 
the  stands  in  six  minutes  and  the  results  at  the  last 
game  accorded  with  this  estimate. 

Small  stairs  are  provided  at  the  bottom  of  the  stand 
to  permit  egress  of  spectators  to  the  field  should  occa- 
sion warrant.  A  side  doorway  was  provided  at  the 
main  entrance  at  the  middle  of  the  closed  end  to  permit 
a  parade  led  by  the  band  to  march  directly  on  the  field. 
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Location  and  Accessibility — A  number  of  considera- 
tions influenced  the  choice  of  old  McCook  field  as  the 
site  of  the  new  .stadium.  Among  these  may  be  men- 
tioned, (1)  accessibility,  (2)  nearness  to  the  campus, 
enhancing  the  availability,  (3)  lack  of  ready  funds  to 
purchase  an  extensive  site,  and  (4)  sentiment  in  pre- 
serving the  traditions  of  McCook  field. 

The  university  lies  outside  the  city  limits  at  the 
southwest  corner,  hence  by  placing  the  stadium  at  the 
north  side  of  the  campus  it  was  at  the  point  nearest  to 
the  center  of  the  city  and,  therefore,  became  readily 
'accessible  from  the  three  railway  stations  and  from  the 
hard  surfaced  highways  that  are  being  constructed 
.through  Lawrence.  The  street  car  line  to  the  university 
passes  on  one  side  of  the  tract. 

In  selecting  the  location  the  matter  of  stable  founda- 
tions and  freedom  from  excessive  ground  water  al.so 
constituted  important  factoi-s.  In  some  olaces  in  Law- 
rence, the  slipping  of  strata  has  caused  serious  diffi- 
culty, hence,  an  effort  was  made  to  avoid  difficulty  from 
this  source. 

Some  effort  was  made  to  orient  the  stadium  so  that 
the  rays  of  the  sun  at  the  middle  of  the  football  season 
would  be  at  right  angles  to  the  field,  but  too  much  in 
the  way  of  appearance  and  accessibility  would  have 
been  sacrificed  to  accomplish  this,  so  the  structure  was 
made  to  lie  on  a  north-and-south  axis,  which  is  essen- 
tially the  axis  of  the  topography  and  of  the  campus. 
The  stadium  opens  directly  towards  the  central  admin- 
istration group  of  buildings,  this  placement  affording 
the  spectator  a  panoramic  view  of  practically  the  entire 
university. 

The  stadium  is  slightly  less  than  two  city  blocks 
wide,  and  as  it  is  centered  on  Alabama  St.,  it  is  ap- 
proachable from  two  other  well-paved  streets  leading 
directly  to  the  parking  spaces  at  either  side.  In  addi- 
tion, direct  approach  may  be  made  from  a  side  street 
by  McCook  Ave.  which  leads  from  the  street  car  line 
and  connects  to  one  of  the  main  approaches  to  the 
campus. 

Data  on  Design — The  first  question  to  be  determined 
in  the  design  was  the  probable  future  seating  capacity. 
The  attendance  at  the  University  is  over  4,000  and  with 
the  present  rate  of  increase  the  attendance  will  prob- 
ably reach  8,000  in  the  near  future.  Data  were  obtained 
on  the  attendance  at  games  at  other  institutions  simi- 
larly situated  when  their  student  bodies  numbered 
about  4,000,  and  now,  when  they  number  8,000  to  10,000. 
Important  games  at  Michigan,  Illinois,  and  Wisconsin 
draw  crowds  of  from  20,000  to  26,000,  whereas  twenty 
years  ago  they  drew  crowds  of  about  10,000.  The  rec- 
ord attendance  at  Kansas  previous  to  building  the  sta- 
dium was  somewhat  less  than  12,500.  Owing  to  the 
proximity  of  Kansas  City,  Topeka,  Leavenworth,  and 
Atchison,  to  which  hard  roads  will  soon  be  completed, 
it  was  decided  that  provision  for  two  and  one-half  times 
the  previous  record  crowd  would  be  justifiable.  The 
capacity,  then,  adopted  was  32,000.  It  is  of  interest 
to  note  that  at  one  game  after  the  portion  of  the  sta- 
dium was  complete,  the  attendance  was  over  20,000. 
It  is  perhaps  futile  and  even  undesirable  to  attempt  to 
provide  for  the  maximum  crowd  that  may  seek  entrance 
to  a  famous  football  game,  for  the  stadium  should 
perhaps  accommodate  only  the  alumni,  students,  and 
friends  of  the  university  and  of  its  rivals. 

Style  of  Architecture — Inasmuch  as  the  stadium 
was  to  be  a  memorial  to  soldiers  and  sailors  the  memo- 


rial type  of  architecture  was  adopted  throughout,  with 
straight  lines  and  tablets  overlying  the  towers  at  the 
entrance  and  ends.  This  architecture  constitutes  the 
only  memorial  feature  of  the  construction  since  no  name 
tablets  or  other  memorial  inscription  will  appear  on  the 
structure. 

The  arrangement  of  arches  at  the  outer  wall  re- 
sembles the  Coliseum  and  the  Harvard  stadium  except 
that  the  upper  arches  are  blanked,  in  order  to  hide  the 
reinforced-concrete  framework  of  struts  and  columns 
beneath.  Special  care  was  taken  also  to  place  all  these 
skeleton  structural  members  in  such  positions  that  they 
would  not  be  visible  from  the  outside,  the  only  ones 
being  the  stairways  leading  to  the  entrances  to  the 
stand. 

The  two  towers  which  stand  at  either  side  of  the 
main  entrance  rise  but  slightly  above  the  skyline  of 
the  structure  and  are  of  simple  straight-line  design. 
Each  tower  carries  two  tablets  surmounted  by  a  flag 
pole.  Inasmuch  as  it  was  obviously  impossible  to  make 
these  towers  sufficiently  large  and  imposing  to  dominate 
the  structure,  as  primary  masses,  they  were  subdued  to 


FIG.  4— .MiCIIES  GIVE  PLE.\SI.\G  EFFECT 

less  conspicuous  features  and  the  stadium  was  treated  as 
one  mass. 

Desit/n  of  the  Structure. — The  structure  was  designed 
following  the  specifications  of  the  Joint  Committee  on 
Concrete  and  Reinforced  Concrete;  the  foundations  were 

proportioned  by  means  of  Schneider's  formula :  A  =  ^  . 

where  A  is  the  area  required  to  support  the  given  load, 
D  the  dead-load,  B  the  allowable  soil  pressure  and  r 
the  ratio  of  dead-load  to  total  load  coming  on  the  foun- 
dation where  the  ratio  of  live-  to  dead-load  is  the  great- 
est. The  foundation  bed  is  a  clay  stratum  on  which  1^ 
tons  was  used  as  the  proper  bearing  capacity.  The 
live-load  including  impact  was  taken  as  100  lb.  per 
square  foot  of  horizontal  proje<.'tion.  The  details  of  the 
framing  of  a  typical  section  are  shown  in  Fig.  3.  In 
addition  to  steel  rods,  the  seat  slab  was  reinforced 
with  a  wire  fabric.  Expansion  joints  were  provided 
between  the  sections  97.5  ft.  apart. 

There  are  40  regular  seat  spaces,  and  two  rows  of 
movable  seats  may  be  placed  in  the  promenade  at  the 
top.  In  order  that  the  vision  might  be  equally  good 
throughout,  seats  do  not  rise  on  a  uniform  gradient 
but  on  a  curve  that  is  essentially  a  parabola.  The  exact 
curve  was  determined  graphically  by  assuming  the  eye 
of  the  spectator  2  ft.  8  in.  above  the  seat  and  having 
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a  clearance  of  about  4  to  8  in.  over  the  eye  of  the 
spectator  in  the  seat  in  front.  Beginning  at  the  lowest 
the  heights  of  the  risers  are  as  follows:  8  to  9 i  in.;  8  to 
11  in.;  8  to  12  in.;  8  to  13  in.,  and  8  to  131  in.  The 
exact  amount  of  this  clearance  varies  as  shown  in  the 
table  below  where  the  clearance  in  the  Kansas  stadium 
is  compared  with  that  used  at  other  institutions. 

Ti>  Side  Line.  Clearanco  in  Iin'hea  Tu  (;:fnter,  Clearaiuf  in  Inches 

2nd  Row  Halfway         Top  2nd  Row  Halfway  Top 

Chieago 3  2  3  41  8                 8 

Hairard 4i  4  14  10!  lu 

Yale 4!  3  4 

Michigan'. ..  .              4J  4;  3;  T.  1\               7 

Kansaa 5>  5;  4;  75  8;               7; 

Design  of  the  Field — The  proper  design  of  the  field 
was  fully  as  important  as  the  stadium  itself,  for  unless 
the  field  should  be  successful,  the  entire  project  would 
be  a  failure.  In  fact,  approximately  25  per  cent  of  the 
total  cost  was  involved  in  the  grading,  draining  and 
otherwise  preparing  the  field  and  site  The  facilities 
provided  on  the  field  are  the  football  gridiron,  a  stand- 


FIG.   5— OPEN  END  SECTION  OF  STANDS 
Though    flat    the    parabolic    curve    of   the   seating   area    is 
clearly  noticeable  at  the  end  wall. 

ard  quarter-mile  track  21  ft.  wide  with  a  220-yd. 
straight-away  at  one  side,  and  temporary  accommoda- 
tion of  the  baseball  diamond.  A  layer  of  the  top  soil 
of  the  field  was  removed,  and  6-in.  tile  drains  laid 
approximately  on  50-ft.  centers.  Above  these  drains  a 
6-in.  layer  of  cinders  was  laid  over  the  entire  field,  and 
above  this  10  in.  of  sandy  loam.  The  surface  was  then 
sodded  with  blue  grass  sod.  The  top  of  the  field  as  well 
as  the  drains  slope  from  the  center  of  the  field  to  the 
edge  on  an  approximately  0.5  per  cent  grade. 

The  track  is  21  ft.  wide  and  lies  around  an  oval 
with  straight  sides  330  ft.  long  and  semicircular  ends 
with  104.4  ft.  radius.  It  slopes  2  in.  to  the  inner  edge 
and  is  underdrained  at  50-ft.  intervals.  It  consists  of 
a  layer  of  12  in.  of  screened  cinders  with  a  4-in.  top 
layer  of  one  part  clay  and  three  parts  cinders  screened 
through  a  1-in.  screen.  On  top  was  a  J-in.  dressing  of 
cinders  of  i-in.  size. 

It  was  important  to  secure  adequate  drainage  and 
yet  to  retain  sufficient  moisture  in  the  ground  above  the 
drains  to  prevent  the  grass  dying,  during  the  drought 
periods  characteristic  of  Kansas  summers.  By  using 
cinders  instead  of  crushed  rock,  which  has  been  em- 
ployed in  humid  regions,  it  is  believed  that  this  problem 
has  been  met  fairly  well. 

Acoustics — Practically  no  information  could  be  ob- 
tained on  the  acoustics  of  stadiums,  hence,  no  definite 
consideration  could  be  given  this  factor  in  the  design. 
For  most  satisfactory  cheering  effects,  the  volume  of 
sound  from  one  side  should  go  directly  to  the  opposite 
side  without  serious  dissipation.  A  stadium  with  over- 
hanging balconies  may  have  some  advantage  in  this 


respect.  In  the  single  slope  type  of  structure,  100  ft. 
or  more  wide,  obviously  the  cheers  from  the  back  rows 
reach  the  opposite  stand  some  300  ft.  away  a  fraction 
of  a  second  later  than  from  the  front  rows.  A  curious 
phenomenon  is  observable  from  the  portion  of  the  struc- 
ture completed,  namely  that  certain  low  tones  of  the 
yells  are  affected  differently  from  the  higher  tones. 
No  trouble  has  been  experienced  from  echo  eff'ects. 

Accessory  Facilities — One  of  the  details  which  was 
given  considerable  thought  was  the  seats.  It  was  desir- 
able to  devise  comfortable,  durable  seats  without  undue 
expense.  For  comfort  and  to  prevent  certain  pathologi- 
cal consequences,  it  was  desirable  to  have  seats  at  about 
the  height  of  a  standard  chair.  Backs  were  removed 
from  consideration  because  of  the  direct  cost  and  the 
indirect  expense  resulting  from  the  space  which  they 
occupy  causing  a  wider  spacing  of  seats  and  hence  a 
wider  stadium.  Oregon  fir  planks,  2  in.  x  10  in.,  sup- 
ported on  galvanized  strap-iron  frames  were  adopted 
as  seats  and  have  been  found  entirely  satisfactorj'. 
The  galvanized  iron  frame  was  chosen  to  harmonize 
with  the  concrete  and  to  prevent  rust  stains.  The  seats 
project  42  in.  beyond  the  face  of  the  concrete  benches 
on  which  they  rest  so  that  rain  water  flowing  over  the 
benches  will  not  injure  clothing  and  also  that  the  feet 
may  be  drawn  under  the  seats  when  necessary.  Rather 
liberal  public  toilet  space  has  been  provided,  because 
observation  at  certain  other  university  stadiums  showed 
the  urgent  necessity  of  such  provision. 

An  ofltice,  team  room,  locker  room,  shower  room,  and 
storeroom  are  provided  under  each  end  section  of  the 
structure,  one  side  being  intended  for  the  'varsity  and 
the  other  for  the  freshman  team  and  visitors,  the  two 
layouts  being  alike.  An  inclosed  passage  from  the  team 
room  leads  directly  to  the  field. 

In  the  completed  arrangement  tickets  will  be  sold 
from  movable  cages  through  openings  in  the  iron  fence 
which  will  surround  the  stadium,  and  will  be  taken  up 
at  turnstiles  which  admit  to  the  inclosure. 

The  first  and  third  bays  under  the  seats  are  available 
for  sheltered  track  events  during  winter,  and  the  sec- 
ond, which  is  partly  occupied  by  structural  members 
and  stairs  may  be  used  for  storage.  The  outer  bay  has 
ample  headroom  for  the  principal  field  events. 

Provision  for  Extension — So  indefinite  were  the  data 
on  the  attendance  used  in  determining  the  stadium 
capacity  that  possible  future  extension  necessarily  had 
to  be  taken  into  consideration.  The  scheme  for  exten- 
sion considered  most  feasible  consists  of  extending  the 
straight  sides  outward  and  cantilevering  a  balcony  over 
the  portion  already  built.  The  foundations  of  the  pres- 
ent structure  were  not  designed  to  carry  such  a  balcony, 
hence  added  width  would  have  to  carry  this  added  load. 

Construction — The  contract  for  the  portion  of  the 
stadium  completed  was  signed  July  9,  1921,  and  the 
15,000  seats  were  ready  for  use  Nov.  24,  the  completed 
portion  constituting  three  of  the  four  sections  of  the 
straight  sides,  in  both  legs  of  the  U. 

The  stadium  was  designed  under  the  direction  of  the 
writer  as  consulting  engineer.  F.  L.  Brown,  assistant 
professor  of  mechanics;  Laforce  Bailey,  assistant  pro- 
fessor of  architecture;  and  L.  H.  Dodd  did  the  detailed 
designing.  Much  of  the  architectural  treatment  is  due 
to  Professor  Bailey.  The  Unit  Construction  Co.  of  St. 
Louis  were  the  contractors,  with  E.  H.  Hartman  as 
superintendent  of  construction.  L.  H.  Dodd  served  as 
resident  engineer  on  construction. 
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Cause  of  Decrease  in  Typhoid  Rate 
in  the  United  States 

Curves  Plotted  on  Semi-Log  Paper  Accentuate  Drop 

After  Water  and  Milk  Supplies  Improved — 

Two  States  and  Six  Cities  Figured 

By  George  C.  Whipple 

Profes.sor  of  Sanitary   lOiiKinteriiig.   Harvard   University. 
CaiTiliridge.  Mass. 

DURING  the  last  thirty  years  the  typhoid  fever 
rates  of  the  United  States  have  been  decreasing. 
Sanitary  engineers  have  naturally  claimed  credit  for 
this  decrease,  as  water  purification  was  the  factor  which 
gave  these  rates  their  first  down-hill  push.  Perhaps 
they  are  inclined  to  assume  too  much  of  the  credit  for 
the  typhoid  fever  decline.  If  so,  this  may  be  attributed 
in  great  measure  to  the  way  in  which  the  data  have 
been  studied. 

The  annual  typhoid  fever  death-rates  of  such  a  state 
as  Massachusetts,  if  plotted  on  ordinary  cross-section 
paper,  show  a  continuously  falling  curve.  Few  of  the 
water  supplies  of  this  state  are  filtered  or  chlorinated, 
and  the  other  changes  certainly  have  not  been  enough 
to  account  for  the  decrease.  One  studies  the  curve  in 
vain,  because  the  eye  is  not  keen  enough  to  detect 
differences  in  the  curvature  at  different  times.  If, 
however,  the  same  data  are  plotted  on  semi-log  paper, 
as  shown  in  Fig.  1,  it  will  be  noticed  that  twice  since 
1880  there  have  been  changes  in  the  general  slope.  The 
first  change  occurred  about  1888  and  followed  closely 
after  the  improvements  in  water  supplies  made  under 
the  inspiration  of  the  early  work  of  the  Massachusetts 
State  Board  of  Health.  The  second  occurred  about 
the  year  1909  and  coincided  with  the  period  (1908-10) 
when  improvements  in  milk  .supplies  were  being  actively 
pushed,  when  pasteurization  was  being  put  into  prac- 
tice. A  curve  (Fig.  2)  similarly  plotted  for  New 
Jersey  shows  the  same  break  in  1910  as  that  for  Massa- 
chusetts; in  fact,  the  two  curves  are  surprisingly  alike 
throughout,  showing  the  direct  relation  of  improve- 
ments in  the  water  and  milk  supply  to  the  typhoid 
situation. 

If  similar  plottings  are  made  for  large  cities,  it  will 
almost  invariably  be  found  that  the  downward  slopes 
of  the  plotted  typhoid  rates  began  to  accelerate  some- 
where between  1908  and  1910  (see  Fig.  3  to  8).  The 
change  of  rate  about  this  time  was  so  marked,  was  so 
general  over  the  country,  and  applied  to  so  many  cities 
where  the  water  supply  did  not  change  in  character 
during  those  years,  that  the  cumulative  evidence  makes 
it  seem  almost  certain  that  the  great  decline  in  typhoid 
fever  in  the  United  States  during  the  past  decade  was 
due  very  largely  to  the  pasteurization  of  milk  supplies. 
In  some  instances  there  are  evidences  of  another  change 
of  slope  about  1918,  which  may  possibly  be  related  in 
some  way  to  the  typhoid  vaccination  practiced  so  com- 
pletely in  the  army  during  the  war.  Sufficient  time 
has  not  elapsed  to  prove  this. 

But  it  must  not  be  forgotten  that  the  chlorination  of 
water,  which  began  about  the  same  time  as  milk 
pasteurization,  has  also  been  an  important  factor  in 
the  decline  of  typhoid.  The  effect  of  filtration  is  too 
well  known,  indeed,  to  need  more  than  bare  mention. 

It  is  hoped  that  sanitary  engineers  and  epidemi- 
ologists will  use  the  method  of  semi-log  plotting  for 
analyzing  the  changes  which  are  gradually   occurring 
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KICS.  1  TO  8— TYPHOID  FEVER  CURVES  FOR  TWO  STATES 
AND  SIX  CITIES 
rioUHl   on   semi-loe  paper   to  accentuate   breaks   in   curves. 
Clianges  affectine  curves  indicated  where  known. 


not  only  in  the  death-rates  for  typhoid  fever,  but  for 
other  diseases.  Miss  A.  D.  Hamblen,  statistician  of  the 
Massachusetts  State  Department  of  Public  Health,  nas 
recently  made  many  such  plots  for  the  various  causes 
of  death  in  Massachusetts,  sometimes  with  .surprising 
results  (see  U.  S.  Public  Health  Reports,  Aug.  18, 
1922).  The  writer  wishes  to  acknowledge  her  work  as 
a  pioneer  in  this  field,  although  the  method  itself  is 
not  a  new  one. 
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LOADING  HOGGED  FUEL  ONTO 
DREDGE  AT  PORTLAND,  ORE. 


Hogged  Fuel  Used  Instead  of  Oil 
In  Portland  Dredges 

Despite  Greater  Convenience  of  Fuel  Oil,  Four 

Dredges  on  Columbia  River  Find  It  More 

Economical  to  Burn  Mill  Refuse 

THE  PORT  of  Portland,  Ore.,  opera+es  four  dredges 
on  the  Columbia  and  Willamette  rivers,  all  of  which 
are  now  burning  hogged  fuel,  the  ground-up  refuse 
from  lumber  mills.  Two  of  these  dredges  are  equipped 
to  burn  either  hogged  fuel  or  fuel  oil.  The  question  of 
which  fuel  is  the  more  economical  has  been  studied  in 

the  light  of  chang- 
ing prices  and  local 
conditions  with  the 
conclusion  thus  far 
in  favor  of  the  fuel 
from  the  local  mills. 
However,  the  price 
of  fuel  oil  at  Port- 
land has  dropped 
materially  in  recent 
months  and  on  Aug. 
25  was  about  $1.25 
per  bbl.  If  this  de- 
creases to  $1  per 
bbl.  it  is  believed 
that  because  of  the 
convenience  and  the 
reduction  in  labor 
and  equipment  nec- 
essary to  use  hogged 
fuel,  it  would  be 
preferable  to  burn 
oil  if  the  hogged  fuel  cost  remained  $1  per  unit  at  the 
mill.  However,  as  oil  prices  decline  the  price  of  hogged 
fuel  per  unit — that  is,  200  cu.ft. — should  do  likewise. 

The  fuel  is  brought  alongside  the  dredges  in  the 
barges  which  are  tied  up  close  to  the  lioiler  room  side 
hatch.  Extending  out  from  the  dredge  is  a  boom 
carrying  an  endless  chain  bucket  conveyor  which  feeds 
from  the  barge  into  the  dredge  storage  room. 

Some  of  the  factors  that  affect  this  problem  follow: 
Reasons  cited  by  the  Port  of  Portland  for  favoring 
hogged  fuel  are  (1)  its  comparative  economy,  (2)  its 
local  origin  which  eliminates  danger  of  interruption  due 
to  transportation  difficulties  and  (3)  the  desire  to  en- 
courage mill  operations  that  might  not  be  feasible  with- 
out a  market  for  hogged  fuel. 

Difficulties  or  objections  to  the  use  of  hogged  fuel 
are  (1)  the  cost  of  equipment  and  labor  problems 
involved  in  handling  so  bulky  a  commodity,  (2)  varia- 
tion in  fuel  values  with  the  grade  of  timber  being  cut, 
moisture  content,  etc.,  (3)  losses  and  delays  due  to  the 
necessity  of  taking  and  paying  for  the  entire  output  of 
mills  when  dredges  are  not  operating  continuously;  also 
the  shortage  of  fuel  that  results  when  the  mills  shut 
down,  (4)  B.t.u.  losses  suffered  by  hogged  fuel  when 
stored,  which  may  amount  to  as  much  as  40  per  cent 
with  fine  material  when  stored  five  to  six  months. 

Up  to  1906  the  Port  of  Portland  dredges  burned  slab 
wood.  Since  that  time  hogged  fuel  has  been  used  with 
the  occasional  supplemental  use  of  oil.  The  use  of  both 
fuels  simultaneously  is  advantageous  when  moisture 
is  unusually  high  in  the  mill  refuse. 

Of  the  four  dredges,  one  requires  for  its  operation  a 
total  of  about  400  hp.,  two  require  about  1,500  hp.  each, 


and  the  fourth  about  2,000  hp.  When  all  four  are  in 
continuous  operation  their  total  requirement  is  about 
5,800  units  of  hogged  fuel  per  month.  In  order  to  be 
certain  of  having  a  continuous  supply  of  this  amouni 
it  has  been  considered  necessary  to  make  contracts  with 
the  mills.  The  Port  of  Portland  has  been  taking,  under 
a  contract  price  of  $1  per  unit,  the  entire  hogged  fuel 
output  from  five  sawmills.  After  adding  delivery  and 
handling  charges,  the  cost  of  the  fuel  on  barges  along- 
side the  dredge  has  been  $2  per  unit. 

Tests  conducted  on  the  dredge  Willamette,  which  de- 
velops a  total  of  about  1,500  hp.,  showed  that  with  the 
average  hogged  fuel  then  in  use  containing  37.76  per 
cent  moisture  and  yielding  4,774  B.t.u.  per  lb.,  the 
dredge  used  an  average  of  9,390  lb.  of  fuel  per  hour. 
This  fuel  averaged  3,600  lb.  per  unit,  giving  a  consump- 
tion of  about  2.7  units  per  hour. 

The  need  for  making  contracts  for  the  entire  hogged 
fuel  output  of  mills  was  particularly  urgent  a  few  years 
ago  when  fuel  oil  went  up  to  $2.25  per  bbl.,  and  many 
industries  converted  power  plants  for  the  use  of  hogged 
fuel,  thus  creating  a  strong  demand  for  it.  Now  that 
oil  prices  have  declined,  hogged  fuel  costs  may  reflect 
the  downward  trend  and  two-year  contracts  of  the  Port 
of  Portland,  expiring  next  spring,  will  probably  be  re- 
newed. The  mills  are  on  the  river  so  that  transportation 
is  by  water.  The  longest  haul  has  been  about  75  miles, 
but  in  summei-.  May  to  August,  when  water  is  high,  the 
current  in  the  river  adds  to  time  and  cost  of  the  up- 
stream trip. 

While  fuel  oil  can  be  handled  effectively  by  one  small 
barge  per  dredge,  it  requires  three  to  four  barges  for 
each  dredge  to  maintain  an  adequate  supply  of  hogged 
fuel.  Seventeen  barges  are  now  used  by  the  Port  of 
Portland  to  serve  the  four  dredges.  Six  of  these  were 
built  within  the  past  year  at  a  cost  of  $15,000  each. 
The  new  barges  have  a  capacity  of  about  240  units 
each,  some  of  the  older  barges  as   low  as   140  units. 
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CONCRETE  BLOCK  FACING 
FOR   T>OCK  WALLS 


Pressed  Concrete  Blocks  for  Canal  Locks 

To  REDUCE  the  cost  of  lock  construction  on  the 
new  canal  between  the  Meuse  and  Wahl  rivers  in 
Holland,  a  facing  of  special  concrete  blocks  was  devised 
for  the  lock  walls  as  a  substitute  for  the  usual  basalt 
or  vitrified  brick  lining,  since  the  latter  is  expensive 

and  does  not  bond  well  with 

the  mass  concrete.  These 
concrete  blocks,  shown  in 
the  accompanying  drawing, 
are  about  4  in.  thick  and 
20  in.  long ;  they  are  of  1 : 3 
gravel  concrete  (J-in. 
gravel)  and  are  made  in 
forms  subjected  to  a  pressure  of  about  100  tons.  The 
blocks  are  laid  with  3-in.  mortar  joints  and  are  so  stable 
that  they  serve  largely  as  forms  for  the  mass  concrete. 
At  corners  likely  to  be  struck  by  vessels  a  granite  block 
facing  is  used.  In  a  paper  in  The  Engineer.  London,  it 
is  stated  by  Mr.  Wentholt,  engineer  in  charge  of  con- 
struction, that  this  block  lining  has  the  advantages  of 
hardness,  cheapness  and  good  appearance,  besides 
eliminating  expensive  foiTnwork.  Thin  semicircular 
arch  blocks  of  similar  construction  were  used  for  the 
roofs  of  the  lock  culverts,  so  that  mass  concrete  was 
placed  over  these  culverts  without  the  use  of  forms. 
Hexagonal  concrete  blocks  16  in.  thick  also  foi-m  the 
floor  of  the  lock  between  the  gates. 
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Fire  Prevention  in  Timber  Floors 
of  Highway  Bridges 

Report  of  Co-operative  Committee  Finds  a  Definite 

Fire  Risli  and  Suggests  Safeguards   in 

Construction  and  Maintenance 

Destruction  by  fire  of  the  Thirtieth  St.  bridge 
over  the  Allegheny  River  at  Pittsburgh  last  year 
focused  attention  on  the  fire  danger  in  wooden 
bridge  floors.  Numerous  other  serious  bridge  fires 
of  the  last  eight  or  ten  years  were  recalled  and 
certain  questions  were  raised  concerning  the 
nature  and  magnitude  of  this  fire  danger.  It  tvas 
suggested  that  creosoting  introduces  a  special 
hazard,  that  bad  de.'iign  of  bridge  floors  favors  the 
starting  or  the  sjyread  of  fire,  that  neglect  in  main- 
tenance is  a  factor  in  the  fire  situation,  that 
bridges  should  be  provided  with  fire-fighting 
means,  and  the  like.  Discussion  of  the  subject  on 
invitation  of  Engineering  Neivs-Record  ultimately 
led  to  the  conclusion  by  a  number  of  interested 
authorities  that  the  subject  was  so  importayit  as  to 
call  for  special  study  by  a  competent  committee. 
This  conclusion  was  xvarmly  supported  by  the 
Wood  Preservers'  Association,  and  on  the  initia- 
tive of  that  body  a  co-operative  committee  was 
formed  for  engineering  study  of  the  subject. 

The  report  of  this  committee,  just  issued,  is 
reprinted  in  full  in  the  following.  It  constitutes 
the  first  definite  recognition  of  the  fire  risk  in 
bridges,  and  indicates  the  joint  responsibility  of 
designing   and  maintaining   authorities. — Editor. 

DURING  the  past  few  years  a  numbei-  of  serious  fires 
have  occurred  on  important  bridges  and  the  circum- 
stances attending  these  fires  have  indicated  the  desir- 
ability of  making  a  detailed  study  of  the  situation,  in 
an  attempt  to  bring  out  the  important  factors  govern- 
ing the  fire  hazard  in  timber  bridge  construction.  With 
this  purpose  in  mind  a  co-operative  committee  was 
formed  representing  fire  protection,  highway  bridge 
construction,  lumber,  creosoting  and  the  public  inter- 
est, as  given  by  the  signatures  hereto. 

An  extensive  correspondence  has  been  carried  on  with 
city,  county  and  state  bridge  engineers,  and  with  this 
and  information  collected  from  other  available  sources 
as  a  basis  the  committee  submits  the  following  report: 

Fire  Risk—The  existence  of  a  fire  risk  in  bridges 
having  wooden  floors  must  be  I'ecognized.  An  indica- 
tion of  the  importance  of  this  risk  is  the  fact  that  on 
some  heavily  traveled  city  bridges  small  fires  are  of 
daily  occurrence   during  the   summer  months.' 

The  available  evidence  indicates  that  this  risk  is  much 
less  for  country  bridges  than  for  city  bridges  and  is 
greater  on  long  bridges  than  on  short  ones. 

CoMses  of  Fires — On  city  bridges,  fires  are  most  com- 
monly caused  by  the  lodgment  of  lighted  cigar  or 
cigarette  stubs  in  cracks  or  depressions  where  chaff 
and  debris  have  collected.  Decayed  or  splintered  mate- 
rial in  the  floor  adds  greatly  to  the  fire  risk.  In  the 
case  of  country  bridges  the  greatest  risk  is  from  forest 
and  grass  fires. 

Other  reported  causes  of  fires  are:  Sparks  from 
locomotives  or  steamboats;  hot  coals  dropped  by  steam 
rollers,  traction  engines,  tar  kettles  or  other  construc- 
tion equipment;  burning  waste  dropped  by  street  cars; 
defective  insulation  of  electric  wiring,  defective  bond- 
ing of  rails  and  lack  of  capacity  in  return  feed  wires 


of    electric     railways;     fires     in    adjacent    structures. 

Relation  of  Preservative  Treatment  to  Fire  Risk — 
Creosoted  material  appears  to  be  somewhat  more  diffi- 
cult to  ignite  than  untreated  material,  but  once  ignited 
it  creates  a  fire  which  is  hotter  and  more  difficult  to 
control  and  which  is  known  by  experience  to  be  more 
destructive  than  fire  in  an  untreated  floor.  However, 
decayed  or  partially  decayed  untreated  wood  is  very 
easily  ignited  and  has  been  the  cau.se  of  many  fires. 
The  likelihood  of  fire  is  increased  by  treatment  which 
results  in  excessive  bleeding  of  oil,  such  as  might  be 
caused  by  the  heavy  treatment  of  green  lumber.  It 
should  be  noted  that  freshly  creosoted  material  is  much 
more  inflammable  than  that  in  which  the  treatment  is 
several  months  old.  It  is  urgently  recommended  that 
orders  for  creosoted  material  be  placed  as  far  as  pos- 
sible in  advance  of  construction  and  that  the  material 
be  seasoned  for  three  to  six  months  after  treatment. 

Where  it  is  practicable  to  do  so,  freshly  treated  tim- 
ber may  be  rendered  more  fire  resistant  by  thoroughly 
coating  the  upper  surface  with  sand.  The  application 
of  sand  should  be  continued  as  long  as  there  is  any 
bleeding  of  oil. 

Construction — In  general  it  may  be  stated  that  tightly 
laid  floors,  in  which  cracks  are  eliminated  to  a  large 
extent,  are  most  fire-resistant." 

The  relative  fire  risk  of  various  types  of  floor  may  be 
stated  as  follows,  beginning  with  the  most  fire-resistive: 

(a)  Wood  blocks  on  concrete  base.    This  type  of  floor 

may  be  said  to  have  no  fire  risk. 

(b)  Wood  blocks  on  plank  sub-floor. 

(c)  Laminated  floor  of  4-in.,  6-in.  or  8-in.  strips  laid 

on  edge  and  spiked  together,  with  a  bituminous 
wearing  surface. 

(d)  Plank  floor  with  bituminous  wearing  surface. 

(e)  Laminated  floor  without  wearing  surface. 

(f)  Multiple-thickness   plank   floor. 

(g)  Single-thickness  plank  floor. 

Steel  joists  or  stringers  supporting  floors  of  any  of 
the  above  types  reduce  the  risk  of  rapid  spread  of  fire 
by  reducing  the  amount  of  combustible  material  ex- 
posed. Whei-e  wood  joists  or  stringers  are  used  the 
fire  risk  will  be  reduced  by  using  heav^  timbers  for 
these  members.  The  massing  of  combustible  material 
renders  it  less  susceptible  to  ignition  and  the  spread 
of  fire  and  lessens  the  probability  of  serious  structural 
damage  before  the  fire  can  be  controlled,  in  case  fire- 
fighting  means  are  at  hand. 

Special  care  should  be  exercised  in  the  design  of  the 
floor  and  its  supporting  structure  to  avoid  ledges  or 
pockets  in  which  trash  may  collect.  The  possibility  of 
the  accumulation  of  rubbish  on  truss  members  and  in 
floor  openings  made  for  the  passage  of  these  members 
should  be  given  careful  consideration.  In  cases  where 
such  construction  will  not  interfere  with  the  proper 
disposal  of  floor  drainage,  curbs  on  timber  floors  should 
be  constructed  with  ample  clearance  between  curb  and 
floor  so  that  trash  may  have  an  opportunity  to  blow  away. 

To  check  the  spread  of  fire  lengthwise  of  the  bridge 
the  spaces  between  stringers,  in  cases  where  these 
rest  on  the  floorbeams,  should  be  filled  with  tightly 
fitting  diaphragms  over  each  floorbeam.  Perhaps  the 
most  practicable  method  is  to  use  wooden  diaphragms 
at  least  six  inches  thick,  which  may  be  made  up  of  two 
thicknesses  of  plank  spiked  together.  Strips  or  battens 
should  be  placed  around  the  edges  of  these  diaphragms 
to  cover  cracks  due  to  imperfect  fitting  or  shrinkage. 
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The  accompanying  sketch  indicates  the  recommended 
construction. 

In  cases  where  limitation  of  headroom  is  not  a  factor, 
fire  curtains  of  sheet  metal  extending  at  least  5  ft.  below 
the  bottoms  of  the  joists,  and  spaced  at  intervals  of 
about  50  ft.,  will  be  of  material  assistance  in  preventing 
the  spread  of  fire.  The  corrugated  asbestos-covered 
metal  as  used  for  siding  and  roofing  of  buildings  is  sug- 
gested for  this  purpose. 

Maintenance — Floors,  ledges  and  pockets,  and  bridge 
seats  should  be  kept  free  from  street  sweepings  and 
other  trash. 

In  the  case  of  country  bridges,  particularly  timber 
trestles,  all  underbrush,  small  timber,  drift  and  debris, 
underneath  and  for  some  distance  on  both  sides  of  the 
bridge  should  be  removed.  Grass  and  weeds  should  be 
cut  in  the  early  fall  and  drift  should  be  removed  after 
floods.  Where  the  vegetable  growth  is  heavy,  chemical 
weed  killers  are  recommended  as  being  economical  and 
efficient. 

Frequent  inspections  should  be  made  of  any  conduc- 
tors of  electricity  which  may  exist  on  the  bridge. 

Floors  should  be  kept  free  from  splintered  and  de- 
cayed wood. 

Provisions  for  Fire  Fighting — For  bridges  where 
watchmen  or  bridge  tenders  are  employed,  water  barrels, 
sand  boxes  or  water  mains  may  be  employed  to  advan- 
tage for  fighting  fires.  For  bridges  not  under  constant 
supervision  the  value  of  any  of  the  above  is  questionable 
although  sand  boxes  would  probably  be  most  likely 
to  be  ready  for  use  when  needed. 

Water  barrels  and  sand  boxes  should  be  covered  and 
the  surface  of  the  water  in  the  barrels  should  be  covered 
with  a  light  film  of  oil.  In  cold  climates  freezing  of  the 
water  in  barrels  can  be  prevented  by  the  addition  of  a 
suitable  amount  of  calcium  chloride. 

When  water  mains  are  provided  they  should  have  hose 
connections  every  50  ft.  and  hose  reels  every  200  ft. 
In  cold  climates  they  must  either  be  protected  against 
freezing  or  be  kept  empty  with  provisions  for  supply- 
ing them  with  water  under  pi'essure,  either  from 
hydrants  direct  or  from  fire  engines. 

Watchmen  and  drawbridge  tenders  should  be  provided 
with  at  least  one  2J-gal.  soda-acid  fire  extinguisher. 
Where  aid  may  be  expected  from  a  municipal  fire  depart- 
ment, thei'e  should  be  provided  some  means  of  transmit- 
ting alarms.  If  watchmen  or  bridge  tenders  are  on 
duty,  a  telephone  may  be  considered  as  a  substitute  for 
the  more  reliable  and  satisfactoi-y  public  box  on  a  fire 
alarm  telegraph  system. 

Maintenance  of  the  under-structure  and  the  use  of 
fire-fighting  appliances  will  be  facilitated  by  providing 
under  the  bridge  floor,  on  each  side  of  each  pier  and 
at  inteiTnediate  points  not  more  than  100  ft.  apart, 
platforms  constructed  of  fire-resistive  material.  Access 
to  these  platforms  may  be  secured  either  by  hatchways 
in  the  bridge  deck  or  by  stairs  on  the  outside  of  the 
bridge. 

In  cases  where  fire  streams  from  hose  and  nozzles 
are  available,  there  should  also  be  provided  at  20-ft. 
intervals,  both  longitudinally  and  transversely,  openings 
in  the  bridge  deck  to  permit  the  use  of  cellar  pipes, 
revolving  nozzles  or  similar  devices.  These  openings 
should  be  not  less  than  10  in.  in  diameter  and  should 
be  provided  with  metal  covers  which  can  be  easily 
removed  but  not  readily  displaced  by  accident. 

Fire  Retardant  Paints  or  Treatment — The  weight  of 
the  evidence,   obtained   from   laboratories   which   have 


investigated  this  subject,  is  to  the  effect  that,  whatever 
may  be  expected  from  future  experimentation,  there  is 
at  present  little  that  can  be  accomplished  in  the  way 
of  rendering  wood  fire-resistive  by  means  of  a  paint 
coating  or  other  treatment  by  chemical  methods.  A 
paint  coating  which  is  not  readily  combustible  may, 
however,  serve  to  delay  slightly  the  time  in  which  the 
lumber  reaches  its  maximum  susceptibility  to  ignition. 
The  difficulty  with  the  chemical  treatment  is  that  the 
chemicals  will  either  wash  out  or,  if  waterproof,  are 
not  fire-resistive. 

Conclusion— The  investigation  having  shown  that  the 
subject  of  bridge  fire  protection  is  of  an  importance  not 
previously    recognized,   the   committee    desires   to    em- 
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.SKETCH  OF  FIRE-STOP  DIAPHRAGMS  OVER  FL.OORBEAMS 

phasize  the  need  for  giving  consideration  to  the  fire 
risk  in  the  design  of  highway  bridges.  Public  officials 
having  bridges  in  their  charge  have  a  clear  responsi- 
bility in  the  matter,  and  the  committee  desires  to  call 
to  the  attention  of  such  authorities  the  desirability 
of  protecting  bridges  by  due  care  in  design  and  con- 
struction, by  watchful  maintenance,  and  by  provision 
for  preventing  and  fighting  fires. 

Chairman,  Geo.  W.  Booth,  Chief  Engineer,  National 
Board  of  Fire  Underwriters,  New  York. 

L.  T.  Ericson,  Chief  Engineer,  The  Jennison-Wright 
Co.,  Toledo. 

C.  M.  Taylor,  Past  President,  American  Wood  Pre- 
servers' Association,  Port  Reading,  N.  J. 

D.  F.  HoLTMAN,  Construction  Engineer,  National 
Lumber  Manufacturers'  Association,  Washington. 

C.  J.  HoGUE,  Manager,  West  Coast  Forest  Products 
Bureau,  New  York. 

F.  E.  SCHMITT,  Associate  Editor,  Engineering  News- 
Record,  New  York. 

Secy.,  E.  F.  Kexley,  Senior  Highway  Bridge  Engi- 
neer, U.  S.  Bureau  of  Public  Roads,  Washington. 

Washington,  Nov.  1,  1922. 


'John  D.  Stevenson.  Assistant  Chief  Engineer  o£  the  Department 
of  Public  Works,  city  of  Pittsburgh,  makes  the  following  state- 
ment: "The  city  has  several  steel  bridges  having  wooden  floors. 
Some  of  these  are  large  structures  crossing  the  rivers  and  are  im- 
portant arteries  of  traffic.  During  the  hot,  dry  periods  of  the 
summer,  flres  on  these  bridges  are  very  frequent.  They  are  of 
minor  importance  only,  because  we  have  been  successful  in  ex- 
tinguishing them  before  the  flames  have  taken  much  of  a  hold. 
Dm-ing  the  last  summer,  on  one  bridge  flres  were  a  daily  occur- 
rence and  not  infrequently  two  or  three  fires  occurred  in  one  day." 

The  annual  report  of  the  tire  commissioners  of  the  city  cf 
Holyoke,  Mass.,  for  1921  states  that  during  the  year  "the  Depart- 
ment responded  to  170  flres  on  the  various  bridges.  The  month 
of  June  was  particularly  prominent  in  this  respect,  when  the  de- 
partment responded  to  64  alarms  for  bridge  flres.  This  epidemic 
was  lessened  in  the  months  to  follow  through  the  efforts  of  the 
board  of  public  works  in  sending  the  sprinkler  over  the  county 
bridges  frequently  during  the  day.  While  the  department  has  been 
very  fortunate  in  the  past  in  extinguishing  bridge  flres  at  a 
minimum  loss,  there  is  always  danger  of  such  a  blaze  getting  so 
much  headway  as  to  cause  the  loss  of  one  of  the  bridges."  In 
piacticaUy  all  cases,  the  cause  of  these  flres  is  stated  in  the  report 
of  the  flre  commissioners  to  be  cigarette  stubs. 

^Thomas  J.  Wasser,  State  Highway  Engineer  of  New  Jersey, 
.states  that  prior  to  January,  1922.  the  old  Raritan  River  bridge  at 
I'erth  Aniboy  was  decked  witli  closely  laid  rougli  plank  flooring 
and  that,  to  his  knowledge,  no  flres  were  reported  during  the  life 
of  that  floor.  The  deck  was  replanked  witii  heavier  lumber,  sur- 
faced on  two  sides  and  one  edge,  and  laid  with  i-in.  openings. 
Since  that  time  there  have  been  seven  small  flres  on  the  bridge 
and  it  has  been  necessary  for  the  department  to  put  on  a  flre 
patrol  to  meet  these  conditions. 
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Repairing  the  Spillway  to  the  Gibraltar  Dam 

Unexpected  Floods  Last  Winter  Tore  Out  Part  of  Concrete  Spillway — Details  of  Repair 
to  Water-Supply  Dam  for  Santa  Barbara,  CaL 

By  R.  a.  Hill 

Quinton,  Code  &  Hill.  Consulting  Engineers.    Ims  Angeles.  Cal. 


DURING  the  past  summer  the  City  of  Santa  Barbara, 
Cal.,  has  been  working  on  the  spillway  at  the 
Gibraltar  Dam,  repairing  the  damages  which  occurred 
during  the  last  winter.  Notwithstanding  exaggerated 
reports  to  the  contrary,  there  has  been  no  real  danger 
to  the  dam  at  any  time,  but  the  condition  at  the  spillway 
was  such  as  to  render  it  imperative  that  extensive 
additions  and  repairs  be  effected  to  that  part  of  the 
structure  before  another  winter. 

The  Gibraltar  Dam  was  completed  in  the  fall  of  1919, 
which  year,  as  indicated  by  past  performance,  would 
be  in  the  first  part  of  a  diy  cycle.  Long-time  rainfall 
records  also  showed  that  it  was  extremely  rare  for  two 
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wet  years  to  occur  in  succession  during  such  a  di'y 
cycle.  The  normal  flood  stage  of  the  Santa  Ynez  River 
is  generally  less  than  8,000  sec.-ft.  and  the  maximum 
recorded  is  about  twice  that  amount.  During  flood 
years  about  three  floods  of  short  duration  in  excess  of 
5,000  sec.-ft.  are  to  be  expected,  but  the  flow  of  the 
river  rarely  exceeds  1,000  sec.-ft.  for  more  than  30 
days  in  any  one  season. 

Temporary  Nature  of  First  Spillway — The  plans  de- 
scribed in  an  article  on  the  Gibraltar  Dam  and  its 
appurtenances  in  Engineering  News-Record,  May  20, 
1920,  p.  1003,  were  somewhat  incomplete  on  account  of 
the  economic  exigencies.  Due  in  a  large  measure  to 
the  extreme  inaccessibility  of  the  Gibraltar  Dam,  there 
has  been,  from  the  inception  of  the  project,  a  certain 
indifference  on  the  part  of  the  citizens  of  the  City  of 
Santa  Barbara.  The  bond  issue,  which  was  to  provide 
funds  for  the  construction  of  the  dam  and  other  units 
of  the  water  system  was  found  to  be  on  completion  of 
final  plans  somewhat  less  than  was  necessary  for  con- 
struction in  line  with  the  original  intent.  The  feeling 
was  such  that  it  was  not  deemed  advisable  to  attempt 
to  raise  an  additional  sum  of  money,  and  consequently, 
as  serious  floods  were  not  to  be  expected  for  several 
years,  it  was  decided  to  modify  the  spillway  plans. 

The  original  intent  had  been  to  construct  an  ogee 
weir  with  heavy  paving  to  the  edge  of  the  cliff  over 
which  the  water  would  fall  150  ft.  into  the  gorge  of  the 
Santa  Ynez  River.  The  edge  of  the  cliff,  which  is  some 
40  to  60  ft.  distant  from  the  spillway,  is  from  4  to  6  ft. 
higher,   so   that   by    eliminating   the   ogee   there   was 


formed  a  water  cushion  of  approximately  that  depth 
and  the  concrete  was  reduced  about  2,000  cu.yd. 

The  cliff  near  the  dam  is  almost  vertical  for  a  con- 
siderable distance;  towards  the  other  end  of  the  spill- 
way, however,  the  slope  is  much  less  abrupt  and  prior 
to  the  floods  was  covered  to  a  considerable  depth  with 
earth  and  boulders.  There  was  such  a  tremendous  quan- 
tity of  this,  that  it  was  deemed  inadvisable  to  excavate, 
as  the  first  floods  would  wash  away  the  loose  material 
and  expose  the  face  of  the  cliff  in  far  greater  detail 
than  would  be  possible  by  excavation.  As  it  was  ex 
pected  that  erosion  would  take  place  in  several  places, 
and  particularly  in  a  gulch  which  heads  near  the  south- 
east end  of  the  spillway,  a 
sufficient  quantity  of  cement 
was  left  on  hand  to  allow 
patching  to  be  done  imme- 
diately following  the  first 
flood.  Unfortunately  this 
stock  of  cement  was  requi- 
sitioned for  repair  work  in 
the  Mission  Tunnel  and  was 
not  replaced. 

Actiud  Effect  of  Flood  — 
In  spite  of  the  fact  that  the 
storage  capacity  of  Gibraltar 
Reservoir  is  only  16,000  acre- 
feet  and  the  Santa  Ynez  River,  above  that  point, 
drains  over  200  square  miles,  there  was  no  overflow 
during  the  winters  of  1919-20  and  1920-21.  A  violent 
storm,  however,  occurred  in  December,  1921,  which  cen- 
tered in  Southern  California  and  in  less  than  a  week 
an  average  of  8  in.  of  rain,  one-half  of  the  total  mean 
annual,  fell  on  the  coast  cities  and  a  much  greater 
amount  on  the  mountains.  During  this  storm  the  reser- 
voir filled  completely  and  overflowed  the  spillway  with 
a  maximum  discharge  of  about  3,500  sec.-ft.  In  the 
month  of  January  several  small  floods  occurred,  so  that 
even  with  the  waste  gates  open,  there  was  water  over 
the  spillway  most  of  the  time.  The  temperatures  during 
this  month  were  quite  low,  and  snow  accumulated  to 
a  considerable  depth  on  the  mountains,  with  the  result 
that,  following  a  warm  rain  in  February,  a  flood  of 
6,500  sec.-ft.  maximum  poured  over  the  already  dam- 
aged spillway  apron.  Since  that  date  the  rains  have 
been  moderate  and  there  have  been  no  floods  of  mag- 
nitude. 

After  the  flood  in  December,  it  was  found  that  the 
northwest  half  of  the  spillway  was  not  damaged,  and 
that  the  rock  below  was  quite  favorable,  but  at  the 
end  away  from  the  dam  a  rather  unfavorable  condi- 
tion was  exposed.  The  gulch  was  seen  to  have  followed 
approximately  the  line  of  fault,  running  in  a  generally 
east  and  west  direction,  which  crosses  the  axis  of  the 
spillway  about  70  ft.  from  the  south  end.  As  this 
axis  is  approximately  northwest  and  southeast,  it  is 
seen  that  a  large  portion  of  the  water  discharging  over 
the    spillway    naturally   concentrated    along    this    fault 
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line.  Erosion  near  the  head  of  the  gulch  and  of  the 
paving  in  the  third  bay  from  the  dam  had  been  quite 
severe.  The  abutment  of  the  spillway  was  of  the  same 
type  of  sandstone  as  the  abutment  of  the  dam  itself 
but  overlying  a  portion  of  ihe  hard  rock  in  that  part 
of  the  spillway  just  north  of  the  fault  plane  there  was 
found  a  thin  stratum  of  material  which  had  disinte- 
grated somewhat  under  the  action  of  water.  The  pav- 
ing over  the  faulted  zone  at  the  toe  of  the  spillway 
weir  in  the  third  bay  had  been  broken  and  torn  up 
by  the  action  of  the  falling  water,  until  a  hole  about 
20  ft.  in  its  greatest  diameter  and  6  ft.  in  depth  was 
formed.  There  remained  only  about  10  ft.  of  badly 
shattered  rocks  between  the  edge  of  the  hole  and  the 
face  of  the  cliff. 

The  flood  of  February,  1922,  poured  over  the  spillway 
3i  ft.  in  depth  and  plunged  down  upon  the  already 
damaged  paving,  and  broke  through  this  intervening 
material,  cutting  a  notch  in  the  face  of  the  cliff. 
While  the  entire  discharge  of  this  bay  was  concentrated 
in  a  narrow  chute,  the  greatest  erosion  took  place 
beyond  the  end  of  the  original  paving.  At  that  point 
a  hole  approximately  30  ft.  square  and  20  ft.  in  depth 
was  formed  by  the  combined  action  of  all  the  water 
discharged  over  the  left  half  of  the  spillway.  This 
left  a  chute  about  20  ft.  wide  sloping  uniformly  from 
the  toe  of  the  weir  to  the  bottom  of  the  hole  some  30  ft. 
beyond.  At  some  time  during  this  flood  about  20  ft. 
of  the  division  wall  between  the  third  and  last  bays 
broke  off  and  dropped  into  this  hole.  With  the  excep- 
tion of  a  small  piece  of  paving  in  the  last  bay,  all  of 
the  damage  was  restricted  to  this  one  locality. 

Had  this  serious  break  not  occurred  in  the  paving 
between  the  spillway  weir  and  the  edge  of  the  cliff,  the 
effect  of  these  floods  would  have  been  advantageous  as 
all  the  earth  and  boulders  were  washed  off  and  the 
geologic  conditions  completely  exposed.  On  the  other 
hand  if  there  had  been  no  damage,  it  is  doubtful  whether 
sufficient  interest  could  have  been  aroused  in  Santa 
Barbara  to  have  made  it  possible  to  finance  the  com- 
pletion of  the  spillway. 

Probable  Cause  of  Damage — There  were,  apparently, 
several  contributing  and  dependent  causes,  some  of 
which  might  have  been  avoided,  and  some,  under  the 
economic  restrictions,  unavoidable.     At  some  stage  of 
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overflow  the  water  cushion  apparently  did  not  function, 
a  standing  wave  was  formed,  and  the  full  force  of  the 
impact  of  the  falling  sheet  came  on  the  paving  along 
the  weir.  This  condition  is  known  to  have  prevailed 
at  3  ft.  overflow  where  the  water  cushion  was  approxi- 
mately 6  ft.  in  depth.  This  factor  alone  was  not  suffi- 
cient to  have  caused  material  damage,  for  otherwise 
the  paving  would  have  been  torn  up  along  a  greater 
length  of  the  spillway,  and  erosion  of  the  rock  beneath 
would  have  taken  place. 

The  modified  plans  for  the  spillway  called  for  paving 
1  ft.  in  thickness  to  be  laid  directly  on  solid  rock,  with 
the  exception  that  in  the  case  of  knobs  which  projected 
above  the  general  plane  of  bedrock,  a  minimum  thick- 
ness of  6  in.  was  allowed.  The  paving  was  poured  last, 
and  at  the  point  where  damage  has  occurred  some  of 
the  contractor's  plant  had  to  be  moved  to  allow  for  its 
completion.  At  this  particular  spot,  in  spite  of  the 
fact  that  the  balance  of  the  construction  is  uniformly 
of  excellent  character,  the  visible  condition  showed  that 
the  construction  was  faulty,  and  inherently  weak.  The 
paving  was  in  few  places  more  than  6  in.  in  thickness 

and  knobs  of  rock  actually 
protruded  at  many  points. 
There  was  positive  evidence 
that  the  paving  was  laid  on  a 
loose  rock  backfill  along  the  toe 
of  the  weir  in  the  damaged 
portion.  The  heavy  impact  of 
the  water  dropping  twenty  or 
more  feet,  together  with  the 
blows  delivered  by  floating 
debris  quite  naturally  broke 
this  thin  layer  of  concrete  and 
exposed  the  loose  material. 
This  backfill  probably  washed 
out  almost  immediately,  fol- 
lowing which  great  slabs  of 
the  floor  were  lifted  up  by  the 
force  of  the  sheet  of  water 
driving  beneath  it.  The  divi- 
sion wall  between  the  last  two 
bays  was  not  carried  as  far  out 
as  intended,  with  the  result 


'^pprox.  /imrf-  of  proposed  paving 


800 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  19 


that  a  greater  part  of  the  flow  of  the  last  bay  concen- 
trated in  the  gulch  which  is  immediately  in  front  of  the 
third  bay. 

Even  these  conditions  would  not  have  resulted  in 
serious  damage  had  it  not  been  for  the  unfortunate 
fact  that  the  location  of  the  only  poor  construction 
coincided  exactly  with  that  of  the  shattered  fault  zone. 
The  rock  on  both  sides  of  the  plane  of  the  fault  is 
badly  cracked  so  that  after  erosion  was  started  this 
rock  came  out  in  blocks.  The  large  hole  described  above 
is  a  result  of  this  action  rather  than  a  product  of  scour, 
as  indicated  by  the  jagged  character  of  the  rock  ex- 
posed on  its  almost  vertical  sides. 

It  was  this  combination  of  circumstances,  first,  the 
failure  of  the  water  cushion  to  act  as  such;  second,  the 
faulty  construction  work  at  this  point;  and  third,  the 
shattered  strata  along  the  hitherto  unknown  fault  line, 
which  together  have  brought  about  a  condition  demand- 
ing immediate  and  comprehensive  repairs  and  additions 
to  the  temporary  spillway  at  the  Gibraltar  Dam. 

ReconstriKtion  Work — The  plans  being  executed  are 
similar  to  the  original,  except  that  the  erosion  near  the 
end  away  from  the  d&m  has  necessitated  certain  modifi- 
cations and  additions.  The  two  bays  comprising  the 
north  half  of  the  spillway  are  practically  undamaged  by 
the  floods  and  such  work  as  is  done  here  will  be 
largely  substitution  of  permanent  for  temporary  con- 
struction. The  edge  of  the  cliff  is  from  5  to  6  ft. 
higher  than  the  toe  of  the  weir  and  from  50  to  60  ft. 
distant.  This  wedge  will  be  solidly  filled  with  concrete 
and  joined  by  a  smooth  curve  to  the  downstream  slope 
of  the  weir. 

The  third  bay,  that  is  the  damaged  one,  was  70  ft. 
In  width  but  now  must  be  divided  into  two  parts  in 
order  to  avoid  an  excessive  amount  of  either  concrete 
or  excavation.  The  45-ft.  closest  to  the  dam  is  not 
eroded  materially,  but  the  paving  is  bi'oken  up  en- 
tirely and  the  underlying  rocks  to  a  depth  of  about  4  ft. 
are  of  poor  character,  so  that  both  of  these  must  be 
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removed.  The  ogee  form  will  be  used  here,  as  in  the 
case  of  the  two  north  bays,  but  owing  to  the  excavation 
the  level  of  the  paving  will  he  from  4  to  6  ft.  lower,  the 
paving  in  this  bay  will  be  extended  on  down  the  slope 
of  the  cliff  for  a  distance  of  some  70  ft.  to  prevent 
erosion  at  the  head  of  the  fault  crevasse.  This  slope 
paving  will  be  continued  to  the  north,  but  gradually 
reduced  in  width  to  taper  out  finally  opposite  the  center 
of  the  second  bay  from  the  dam. 

The  other  25  ft.  of  the  third  bay  has  been  eroded 
below  the  level  of  the  soft  upper  layers  so  that  the 
chute  now  formed  will  be  paved  and  joined  by  a  curve 
to  the  spillway  weir.  The  opposite  wall  of  the  hole 
torn  out  by  the  February  flood  will  be  shot  away  and 
this  chute  will  be  carried  beyond  so  that  water  discharg- 
ing through  it  will  not  concentrate  along  the  fault. 

In  the  bay  next  to  the  mountain  the  new  construction 
follows  closely  the  original  intent.    Some  of  the  paving 

near  the  toe  of  the  weir  has 
been  torn  out  but  the  gen- 
eral character  of  the  material 
beneath  was  such  that  but 
little  erosion  occurred.  The 
outlet  channel  of  this  bay  is 
being  carried  out  approxi- 
mately 140  ft.  from  the  weir 
and  will  be  considerably 
widened  by  excavation  into 
the  side  of  the  mountain. 
The  paving  will  be  joined  to 
the  weir  in  a  smooth  cur\'e 
and  sufficient  slope  will  be 
given  to  it,  as  in  all  other 
cases,  to  maintain  the  veloc- 
ity of  the  falling  water. 

The  water  discharging 
over  the  right  half  of  the 
spillway  will  leave  the  paving 
approximately  60  ft.  away 
and  on  top  of  the  cliff,  but 
that  over  the  left  half  will 
be  carried  from  100  to  140 
ft.  from  the  weir  and  will  be 
at  an  elevation  of  40  to  50 
ft.  below  the  crest  when  re- 
leased.   In  all  cases  the  angle 


November  9,  1922 


ENGINEERING     NEWS-RECORD 


of  discharge  will  cause  the  water  to  jump  50  to  100  ft. 
beyond  the  paving  before  it  strikes  the  face  of  the  cliff. 
Because  free  discharge  into  air  cannot  be  secured,  the 
work  will  be  constructed  so  as  to  prevent  the  formation 
of  a  standing  wave  on  the  paving.  In  addition  training 
walls  are  provided  between  channels  of  different  elevation. 

Summary. — It  is  estimated  that  there  will  be  re- 
quired about  3.200  cu.yd.  of  concrete  and  3,500  cu.yd. 
of  rock  excavation.    Their  cost  is  estimated  at  $90,000. 

Danger  to  the  major  structure,  the  dam,  does  not 
exist,  nor  could  any  possible  failure  of  the  spillway  cause 
the  catastrophe  feared  by  some  people  unfamiliar  with 
the  conditions.    In  all  fairness  it  should  be  stated  that 


801 
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(A)  Material  under  overhang  not  washed  out.  (B)  Hard  cap, 
same  as  abutment  of  dam.  (C)  Thin  stratum  of  soft  material. 
(D)  Portion  of  paving  which  failed  in  December,  1921.  (E)  Loca- 
tion of  notch  cut  in  face  of  cliff  bv  February,  1922.  flood.  (F) 
Location  of  hole  formed  by  February  flood.  (G)  Fault  line 
exposed  by  floods.  (H)  Approximate  end  of  proposed  chute  in 
Bay  4. 

had  the  fault  zone  been  visible,  it  is  probable  that  a 
heavier  type  of  construction  would  have  been  insisted 
upon  and  would  have  been  allowed. 

Quinton,  Code  and  Hill  of  Los  Angeles  were  consult- 
ing engineers  to  the  City  of  Santa  Barbara  during  the 
period  of  construction  and  are  now  retained  as  con- 
sulting and  supervising  engineers  in  all  matters  pertain- 
ing to  the  repair  of  the  Gibraltar  spillway.  All 
construction  work  at  the  dam  and  on  the  various  units 
of  the  aqueduct  was  under  the  supervision  of  E.  E. 
Haskell.  The  Gibraltar  Dam  and  its  appurtenances 
was  contracted  to  W.  A.  Kraner  of  San  Francisco,  asso- 
ciated with  Bent  Brothers  of  Los  Angeles. 


Rock-and-Wire  Deflectors  Protect 
Banks  Against  Floods 


THE  California  highway  commission  last  winter  con- 
structed about  2,000  lin.ft.  of  diversion  walls  made 
of  rock  laid  in  wire  mesh  casings.  These  structures, 
known  to  engineers  of  the  highway  commission,  as 
"sausages,"  are  found  to  afford  the  desired  bank  pro- 
tection at  a  comparatively  low  cost.  All  the  work  was 
done  near  Los  Angeles  where  stream  beds  which  are  dry 


"SAUSAGES"   READY  FOP.   SERVICE  ON  BIG 

TEJUNGA  CHANNEL 

Rich  orchard  land  at  the  right  was  rapidly  being  cut  away 

by    flood    currents    that    undermined    the    toe    of    the    .steep 

banks. 

for  most  of  the  year,  occasionally  carry  capacity  floods 
that  rapidly  cut  their  banks,  endangering  highways  and 
even  carrying  away  improved  land. 

The  "sausages"  are  made  by  unrolling  side  by  side 
where  the  structure  is  to  be  built  two  vddths  of  No.  6 
gage,  6-in.,  electrically  welded  wire  mesh,  and  firmly 
lacing  the  adjoining  edges  together  with  No.  12  gal- 
vanized wire.  Rock  of  any  size  over  6  in.  in  diameter 
that  can  be  conveniently  handled  are  then  brought  on 
horse-drawn  sleds  and  piled  by  hand  along  the  center 
of  the  wire  mesh.  When  the  pile  has  reached  a  suitable 
height  the  outer  edges  of  the  strips  are  brought  to- 
gether on  top  and  laced  with  No.  12  galvanized  wire. 

Two  sizes  of  "sausages"  have  thus  far  been  built  in 
about  equal  quantities,  the  smaller  about  10  ft.  and  the 
larger  14  ft.  in  circumference  at  a  cost  of  about  $1.50 
per  lin.ft.  for  the  smaller  and  $2  for  the  larger.  The 
former  are  made  with  two  5-ft.  strips  and  the  latter 
with  two  7-ft.  strips  of  the  wire  mesh. 

Wing  walls  made  in  this  way  are  anchored  only  by 
their  own  weight.  They  begin  at  the  bank  to  be  pro- 
tected and  extend  downstream  and  out  into  the  channel. 
In  times  of  flood  they  tend  to  collect  debris  that  further 
increases  their  current  deflecting  effect. 


LAST  L'OXSTLUCTIU.N  STAGE— LACING  THE  WIRE  MESH 
Rocks  are  hauled  to  the  pile  on  sleds  from  both  sides.     Very 
large    rocks    are    used   on    the    bottom    of    the    pile    where 
possible. 
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From  Job  and  Office 


Hints  That  Cut  Costs  and  Time 


For  the  Contractor  and  the  Engineer 


Massive  Construction  in  Anchorages  and 
Towers  Features  Columbus  Bridge 

By  R.  C.  Cheney 

Assistant  City  Engineer,  Columbus.   Ohio 

THE  CITY  of  Columbus,  Ohio,  has  but  recently  com- 
pleted a  short  span  suspension  footbridge  connect- 
ing two  park  areas,  which  is  unusual  in  foundation  work 
for  towers  and  in  the  construction  of  its  cable  anchor- 
ages. High  water  a  year  ago  took  out  a  light  cable 
span  which  was  the  only  means  of  crossing  Alum  Creek 
in  the  eastern  part  of  the  city  for  a  distance  of  about 
three-quarters  of  a  mile.     Replacement  of  this  bi'idge 


TOWER  AND  APPROACH  RAMP 
Massive  towers  fcrmed   one  of  the   featiire.s  of  the   suspen- 
sion   footbridge    connecting   two    park    areas    in    Columbus, 
Ohio.     The   total  height   of  towers   including  foundations   is 
43  ft.,  only  17  ft.  of  which  is  above  floor  grade. 

was  necessary,  so  the  type  herein  described  and  illus- 
trated was  constructed. 

The  stream  at  the  bridge  site  normally  flows  about 
8  ft.  above  low  water,  but  often  overflows  .several  times 
a  year  flooding  the  flat  ground  on  the  west  bank,  the  east 
bank  being  protected  by  a  6-ft.  levee.  A  bridge  floor 
grade  of  about  12  ft.  above  the  general  park  grade  was 
established,  necessitating  construction  of  embankment 
approaches  at  each  end  which  were 
graded  and  seeded.  A  6-ft.  lime- 
stone walk  was  also  built  winding 
down  these  ramps. 

At  first  it  was  believed  that 
foundation  soil  would  be  of  low 
bearing  power  and  the  plans  con- 
templated wood  piles  under  the 
towers.  Upon  excavation,  however, 
gravel  was  found.  Though  satis- 
factory for  bearing  power  alone,  it 
was  feared  this  gravel  might  be 
scoured  because  of  the  location  of 
the  towers  with  respect  to  the 
stream.  SuflScient  penetration  with 
wood  piles  was  impossible.  Test 
piles  and  steel  rods  in  each  hole  in- 
dicated rock  or  a  firm  resistance  at 
8  to  9  ft.  below  the  planned  bottom. 

Encasing  the  footing  with  steel 
sheet  piling  was  considered,  but 
this  was  disregarded  in  favor  of 


carrying  the  concrete  foot- 
ing down.  The  excavation 
was  therefore  continued 
and  about  5  ft.  below  the 
planned  grade  a  bed  of 
blue  clay  was  encountered, 
which  was  very  firm  and 
difiieult  to  excavate.  The 
towers  were  therefore  con- 
creted in  pockets  3  ft.  deep 
into  this  material,  making 
the  total  height  of  the 
towers  including  the  foun- 
dations 4.3  ft.  Of  this  dis- 
tance 17  ft.  only  was  above 
floor  grade. 

The  anchorages  were 
constructed  early  so  that 
the  concrete  after  having 
set  sufliciently  was  able  to 
carry  the  cable  load  during 
the  bridge  erection.  In 
constructing  these  anchor- 
ages the  concrete  was  first 
brought  up  to  a  plane 
within  3  ft.  of  the  finished 
grade.  The  rails  were 
embedded  for  attaching  the 
closed  bridge  socket,   and 

the  cables  were  hooked  at  the  ends  to  these  rails 
and  elevated  to  the  tower  saddles.  When  the  bridge 
floor  was  assembled  and  adjusted  to  grade  the  upper 
lift  of  the  anchorage  was  concreted,  encasing  perma- 
nently the  attachment  of  the  cables.  As  the  top  grade 
of  the  anchorages  was  about  the  general  ground  eleva- 
tion, a  thin  covering  of  earth  was  spread  over  and 
seeded  with  the  other  surface.  Concrete  in  the  tower 
footings  and  anchorages  was  1:3:6  and  all  other  con- 
crete 1:2:4. 


DET.\IL    OF    H.\..\'GKR    .\ND 
TIGHTE.VING  TIE 

The  lower  rod  used  as  a 
tightening  tie  for  the 
i-ail  system  projects  far 
enough  up  to  connect 
thiough  a  small  block 
with  the  hanger  rod.  The 
block  allows  tho  upper 
red  to  be  screwed  up  or 
down  for  local  vertical 
adjustment. 


KJ-'^'I 


Side   Elevation 


End       Elevotton 


TOWER  ELEVATIONS   AND   ANCHORAGE    DET.MLS 

Anchorages  were  constructed  earlv  enough  to  support  the  cable  load  durlnR 

the  erection  of  the  bridge. 
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CABLE  ANCHORAGES  FOR  COLUMBUS  BRIDGE 

Concrete  was  poured  to  within  3  ft.  of  the  finished  grade, 
the  cables  hoolved  to  tlie  rails  and  elevated  to  the  tower 
saddles.  When  the  bridge  floor  was  adjusted  to  grade,  the 
upper  lift  of  the  anchorage  concrete  was  poured. 

The  bridge  was  built  by  the  city  of  Columbus,  E.  H. 
Simpson  city  engineer.  The  construction  was  under 
the  direction  of  the  division  which  handles  bridges  and 
other  structures,  of  which  the  writer  is  engineer  in 
charge,  and  J.  F.  Evans  resident  engineer.  The  Capital 
Construction  Co.  of  Columbus,  the  contractor,  handled 
the  superstructure,  and  the  Grant-Boulton  Co.,  sub- 
contracted the  substructure. 


Dismantled  Touring  Car  Supplies  Motive 
Power  to  Drive  Mixer 

THE  photograph  below  shows  a  concrete  mixer 
driven  by  a  gasoline  engine  taken  from  a  Ford 
touring  car.  The  mixer  was  usually  driven  by  an  elec- 
tric motor  but  in  some  emergency  development  work 
no  motive  power  seemed  at  hand.  A  Ford  touring  car 
was  temporarily  dismantled  and  the  engine,  hood, 
instrument  board,  and  storage  battery  were  attached 
to  two  channel  irons.  A  short  shaft,  mounted  on  bear- 
ings between  the  channel  iron  frame  and  carrying  a 
pulley,  was  attached  to  the  engine  propeller  shaft 
beyond  the  clutch.  The  speed  of  the  small  drive  pulley 
was  1,025  r.p.m.  when  the  touring  car  was  rated  at  15 
miles  per  hour. 

Over  200  cu.yd.  of  concrete  were  mixed  with  this 
machine  which  worked  quite  as  well  as  when  driven 
by  an  electric  motor. 


Pile  Cutoff  Saw  Is  Mounted  on  Carriage 
Extending  from  Piledriver  Scow 

IN  THE  construction  of  Section  1  of  the  Jersey — 
Maryland  Street  dock  wall  in  the  harbor  at  Buffalo 
N.  Y.  a  method  for  cutting  off  piles  under  water  war 
designed  by  the  contractor  which  has  rather  unusual 
features.  The  total  length  of  this  section  of  the  dock 
was  546  ft.  and  consists  of  wood  piling  driven  to  rock 
and  surmounted  by  rows  of  premolded  concrete  blocks 
with  a  reinforced-concrete  slab  20  ft.  wide  on  top  of 
and  between  the  blocks.  There  are  49  bents,  each  bent 
having  two  rows  of  piles  spaced  2  ft.  6  in.  on  centers 
and  each  row  consisting  of  seven  piles,  making  a  total 
of  686  piles.  The  method  of  procedure  in  cutting  off 
piles  was  as  follows : 

A  track  consisting  of  two  8-in.  I-beams  was  extended 
out  from  the  piledriver,  one  end  being  bolted  in  place 
on  the  deck  of  the  driver  and  the  other  end  being  held 
in  place  by  two  guy  cables  attached  to  the  piledriver 
leads.  A  constant  check  was  kept  by  means  of  a  car- 
penter's hand  level  on  the  track.  A  carriage  with  four 
small  flanged  wheels  and  an  A-frame  supported  the 
shafts  for  the  saw  and  a  gasoline  motor  and  was  oper- 


PORD  ENGINE  REPLACES  ELECTRIC  MOTOR  ON  MIXER 


I'lLE  CUTOFF  .SAW  U.SED  IN  BUFF.VLO  HARBOR  WORK 

The  track  on  which  the  cutoff  .saw  carriage  operates  is  kept 
level  by  adjusting  the  spud  in  the  piledriver  leads.  The 
device  is  controlled  from  the  piledriver  by  a  hand  winch. 
Cutoff  elevation  is  established  by  raising  or  lowering  the 
saw  by  means  of  a  cliain  block,  the  proper  elevation  being 
secured  by  sighting  on  a  target  in  the  A-fi-ame  shaft. 

ated  back  and  forth  on  the  track  by  means  of  a  small 
cable  and  hand  winch.  The  shaft  was  held  in  place  in 
the  A-fi'ame  by  two  sets  of  guys  and  was  raised  or 
lowered  with  a  chain  block  which  was  fastened  on  top 
of  the  A-frame.  The  saw  was  belt-driven  by  the  gaso- 
line motor.  The  piledriver  was  held  stationary  by 
means  of  a  12  x  12-in.  spud  placed  in  the  leads.  This 
spud  leveled  the  track  of  the  saw  carriage  by  leveling 
the  boat  itself. 

A  target  was  placed  on  the  guy  supporting  the  shaft 
in  the  A-frame  at  a  given  distance  from  the  bottom  of 
the  saw.  This  target  was  then  set  by  an  observer  on 
shore  with  a  level  and  raised  or  lowered  by  means  of  the 
chain  block.  At  a  given  signal  the  saw  was  set  in 
motion. 

The  work  was  done  under  the  dii'ection  of  George 
H.  Norton,  city  engineer,  and  John  T.  Mockler,  assis- 
tant engineer.  George  Parks  Sons  Co.,  Inc.,  Buffalo, 
N.  Y.,  was  the  contractor. 
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Locating  a  Curve  With  an  Inaccessible  P.I. 
In  Thorn-Brush  Country 

By  W.  W.  Armstrong 

Ca<3iz,  Oliio 

IN  LOCATING  a  curve  recently  the  point  of  inter- 
section was  in  a  deep  gorge  and  the  ground  where 
the  curve  was  to  be  located  was  covered  with  thorn 
brush,  so  the  following  method  was  used: 

In   the    accompanying    sketch,   DA   was    assumed   to 
have  a  zero  azimuth.     With  a  transit  having  a  full 


CURVE  RUN  IN  FROM  PRELIJIINART  TRAVERSE 

With  an  inaccessible  point  of  intCTsection  tlie  above  curve 
was  located  as  shown,  so  that  little  thorn  brush,  which  cov- 
ered the  site,  had  to  be  cut  out  o£  the  way  to  allow  instru- 
ment work  to  proceed. 


circle  limb  in  a  clockwise  direction  a  traverse  by  the 
back  angle  method  was  picked  out  through  the  openings 
in  the  brush  along  the  line  CEFGHK.  Wi':h  the  instru- 
ment set  at  K,  oriented  and  the  telescope  directed 
toward  M,  the  vernier  reading  or  azimuth  of  the  line 
KM  is  equal  to  the  central  angle  of  the  curve.  For 
convenience  the  direction  DA  was  called  north.  Then 
the  algebraic  sum  of  the  latitudes  is  equal  to  the  line 
BK,  and  the  departures  the  line  BC.  AB  is  equal  to 
BK  cot  A.  We  then  measured  back  to  D  from  C  and 
located  the  P.C,  from  which  the  curve  was  run.  It 
was  much  easier  then  to  clear  the  brush  ahead  of  the 
chainmen. 


Simple  Method  of  Making  Prints 

By  Frederic  I.  Winslow 

Consulting  Kngineer,  Franiingham,  Mass. 

I  VENTURE  to  suggest  a  trivial,  yet  convenient  method 
of  securing  a  clear  blue  or  black  print  from  a  type- 
written sheet;  which  I  have  never  seen  published.  The 
copy  is  written  on  a  thin  sheet  of  white  paper  inserted 
in  the  typewriting  machine,  but  the  paper  is  backed 
with  a  carbon  sheet  with  the  carbon  side  against  the 
back  of  the  white  paper,  and  not  placed  as  is  done  when 
a  number  of  carbon  copies  are  made.  The  keys  are 
struck  as  hard  as  is  practicable,  making  an  impression 
of  each  letter  on  the  back  of  the  paper.  If  done  thus, 
a  clear  print  is  secured  at  an  inexpensive  figure  and  with 
a  minimum  of  effort. 


FROM  JOB  AND  OFFICE 

Hints  That  Cut  Costs  and  Time 

Steel  Shield  Pulled  by  Excavator 
Keeps  Trench  from  Caving 

By  p.  H.  Knight 

City  Engineer,  Frankfort,  Ind. 

A  SHIELD  has  been  used  in  the  construction  of  a 
district  sanitary  sewer  7,500  ft.  long  and  18  'n. 
in  diameter  at  Frankfort,  Ind. 

An  Austin  trench  excavator  was  digging  the  trench 
and  as  the  soil  was  sandy  loam  much  trouble  was  caused 
by  the  banks  caving  to  the  outside  line  of  the  tractions. 
The  sides  of  the  trench  held  to  a  depth  of  about  4  ft., 
but  owing  to  the  boom  and  bucket  it  was  impossible  to 
prevent  caving  from  there  down  to  the  pipe.  This  made 
a  dangerous  situation  for  the  bottom  men  and  the  shield 
was  designed  to  protect  them.  The  depth  of  the  trench 
where  the  shield  was  erected  was  17  ft. 

The  shield  is  simply  a  i-in.  steel  plate  about  18  ft. 
long  set  up  on  edge  at  each  side  of  the  bottom  of  +he 
trench  to  a  height  of  12  ft.  A  channel  iron  frame  was 
built  at  the  front  end,  and  another  frame  3  ft.  from 
the  rear  end.  Vertical  strips  of  wood  were  bolted  to 
the  steel  sheets  at  5  and  10  ft.  frum  the  front  end. 

A  wire  screen  was  fastened  to  the  front  end  of  the 
shield  to  prevent  the  stones  (which  sometimes  roll 
down  on  the  boom  and  buckets)  from  hitting  the  men. 

The  front  end  of  the  shiald  at  the  channel  iron  frame 
was  hooked  near  the  top  to  two  4-in.  steel  cables.  These 
cables  were  carried  up  and  crossed  before  hooking  them 
to  a  steel  beam  spreadc  at  the  top  of  the  trench.  Other 
cables,  spaced  wider  apart,  then  carried  the  strain  ahead 
to  the  excavator.  The  spreader  was  on  wheels.  The 
shield  moves  ahead  at  the  same  rate  as  the  excavator. 


^5  \    f^^iX>'n'Tra<^<-^c^- 
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Wrongly  Devised  Details  That  Cut 
the  Contractor's  Profit 

By  Frank  B.  Lee 

Philadelphia,  Pa. 

IN  INSPECTING  certain  construction  jobs  in  Phila- 
delphia my  attention  has  been  directed  to  a  number 
of  badly-devised  details  both  in  plant  layout  and  in 
the  operation  and  use  of  equipment.  In  the  following 
paragraphs  several  examples  ai'e  cited  wherein  money 
was  lost  or  work  complicated  through  more  or  less 
bunglesome  methods. 

In  a  certain  cellar  excavation  the  runway  for  trucks 
handling  excavated  material  was  started  diagonally 
across  the  site  to  be  excavated  in  order  that  the  trucks 
might  turn  in  a  narrow  alley.  If  the  runway  had 
been  placed  in  the  center  of  the  work  and  the  runway 
flared  at  the  top  all  excavation  could  have  been  done 
by  mechanical  means  and  the  trucks  would  have  been 
given  room  enough  at  least  in  which  to  start  the  turn 
into  the  alley.  By  the  method  used  a  corner  of  the  site 
was  left  which  had  to  be  excavated  by  hand.   (Fig.  1.) 

On  another  job  excavation  that  could  have  been  done 
entirely  with  mechanical  means  had  to  be  done  by  hand 
because  sheeting  was  not  driven  in  advance  of  the 
excavation.  Then,  too,  the  method  of  driving  the  sheet- 
ing was  rude.  This  job  was  on  an  excavation  for  the 
basement  of  an  office  building.  Three-inch  by  10-in. 
sheeting  was  driven  with  wooden  hand  mauls.  The 
mauls  even  lacked  iron  reinforcement  bands.  When  the 
men  were  driving  the  sheeting  the  shovelers  below 
stopped  work,  and  everyone   stopped   when  the  teams 


yi....30' ■—•,\         Alley 


FIG.  1— LOCATING  A  RUNWAY  POORLY  AND  WELL 

hauling    dump    wagons    were    being    unhitched    from 
empties  and  hitched  to  loaded  wagons. 

Another  bad  feature  of  this  job  was  the  method  in 
which  teams  and  load  were  hauled  up  the  runway.  (See 
Fig.  2) .  They  were  hauled  up  by  a  hoist  but  with  the 
hoist  line  attached  to  the  side  of  the  wagon  at  the 
front.  When  the  wagon  was  pulled  up  the  incline  the 
hoist  line  interfered  with  the  teams  to  such  an  extent 
that  the  driver  had  difficulty  in  guiding  the  wagon. 
Why  not  hitch  at  the  rear  of  the  wagon  with  an  offset 


<!^/y//////////y///^' 


FIG.  2— TWO  ERRORS  IN  BASEMENT  EXCAVATING 

brace  hung  in  front  so  that  the  hoist  line  would  clear 
the  team?  (See  Fig.  2,B.) 

Still  another  piece  of  rough  work  on  this  same  job 
was  noticed  in  the  manner  in  which  the  timbering  sup- 
porting the  excavation  was  framed.  As  is  shown  in 
Fig.  2  the  diagonal  timbers  were  notched,  but  no  safe- 
guard was  provided  against  their  splitting.  Bolts 
should  have  been  run  through  the  timbers.   (Fig.  2,C.) 

A  certain  road  job  should  have  shown  a  profit  to 
the  contractor  who  had  it  but  through  improper  and 
inadequate  use  of  equipment  and  through  improper 
material  handling,  it  was  built  at  a  loss.  Stone  was 
taken  from  a  quarry  near  the  job  and  on  a  direct  line 
from  the  job  to  the  railroad  siding  where  other  con- 
creting materials  were  received.  In  actual  work  the 
material  was  all  dumped  on  boards  ahead  of  the  mixer 
and  then  transported  to  the  mixer  in  dump  carts.  Con- 
siderable saving  would  have  been  effected,  in  my  belief, 
if  all  materials  had  been  concentrated  at  the  stone  bin 
and  then  loaded  into  batch  boxes  to  be  dumped  directly 
into  the  mixer  skip  with  no  costly  rehandling. 

Another  cellar  excavation  job  which  attracted  my 
attention  was  one  on  which  material  was  excavated  by 
hand  from  pier  foundation  sites,  then  rehandled  into 
dump  wagons  and  hauled  70  ft.  to  be  dumped  onto  a 
fill.  One  fresno  scraper  would  have  done  the  trick  with 
all  costly  handling  and  loading  charges  eliminated. 

The  things  I  mention  here  are  small  but  they  are 
costly.  They  seem  due  not  to  a  lack  of  knowledge  but 
to  indifference  where  refinements  in  methods  are  con- 
cerned. It  is  easy  to  keep  in  touch  with  the  latest  uses 
to  which  machinery  can  be  put.  There  is  no  excuse  for 
such  rough  construction  work. 
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Slide  Rule  for  Solving  Manning  Formula 
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Assistant  Engineer,  Chihh  River  Commission.  Tientsin.  China 


MANNING'S  formula  for  the  calculation  of  flow  in 
open  channels  is  generally  regarded  as  the  sim-     equal  to  §  of  that  of  scale  n.    Note  that  lengths  of  base 
plest  of  its  kind  in  common  use.   Diagrams  for  solving     of  logarithms  of  scales  ?!  and  v  are  not  necessarily  equal. 
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SLItiE  RULE  FOR  SOLVING  MANNING  FORMUL-V 


formula  with  a  view  to  avoid  laborious  computations 
have  been  devised.  The  writer  finds  a  still  quicker 
method  that  is  a  special  slide  rule.  The  annexed  figure 
shows  such  a  slide  rule  in  two  parts.  Part  A,  when 
folded  along  the  heavier  lines  and  pasted  with  the  shaded 
portion  between  those  two  scales  cut  out,  will  form  an 
envelope  which  corresponds  to  the  fixed  part  of  a  com- 
mon slide  rule.  Part  B,  when  folded  along  the  middle 
line  and  pasted,  forms  a  slide  which  will  fit  and  slide  in 
the  envelope  formed  from  Part  A.  With  the  scale  of  r 
on  the  slide  opposite  that  of  v  on  the  envelope  they  will 
work  together  like  a  common  slide  rule. 

Example:  Given  n  =  0.020;  r  =  1  ft.;  and  S  =  1  -i- 
5,000  or  0.0002.    To  find  value  of  v. 

Solution:  Using  the  English  units  side,  move  the 
slide  until  the  line  of  0.020  on  the  n  scale  coincides 
with  the  line  of  0.0002  on  the  S  scale.  Opposite 
the  line  of  1.0  on  the  r  scale  is  found  the  line  of  1.05  on 
the  V  scale  which  represents  the  value  of  v  required; 
i.e.,  V  =  1.05  sec.-feet. 

With  any  three  quantities  given  the  problem  can  thus 
be  solved.  When  the  dimensions  are  in  metric  units. 
use  the  other  side  of  the  slide  to  find  v. 

All  graduations  are  in  their  logarithmic  values  and 
can  be  made  to  cover  any  given  range  so  far  as  the 
lengths  of  base  of  their  logarithms  bear  a  certain  rela- 
tion to  each  other  as  is  necessary  to  satisfy  the  original 
equation.     This  relation  can  be  expressed  as  follows: 

Combination  A:  With  length  of  base  of  logarithms  of 
scale  r  equal  to  §  of  that  of  scale  v  and  that  of  scale  S 
equal  to  J  of  that  of  scale  n. 

Combination  B:  With  length  of  base  of  logarithms  of 
scale  S  equal  to  \  of  that  of  scale  r  and  that  of  scale  r 


Use  Circus  Safety  Net  in  Tank  Erection 

ATTACHED  to  the  brackets  holding  up  the  scaffolds 
XJLUsed  by  riveters  in  erecting  the  steel  tank  shown 
here  is  a  safety  net  like  those  under  circus  trapeze  per- 
formers. If  a  workman  falls  or  absent-mindedly  steps 
off  the  narrow  scaffold  he  is  caught  by  the  net.  The  idea 
was  developed  by  C.  W.  Penrod,  foreman  in  the  Chicago 
Bridge  and  Iron  Works.  The  picture  is  taken  from  the 
bottom  of  a  standpipe  at  Carthage,  N.  Y. 


SAFETY  NET  TO  SAVE  TANK  RIVETERS 
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For  Contractor  and  Engineer 


Truck  Outfit  for  Painting  Pavement 
Center  Lines 

By  Edward  N.  Hines 

Chairman,  Wayne  County  Road  Commission,  Detroit,  Midi. 

A  TRUCK-MOUNTED  outfit  for  marking  the  center 
lines  of  concrete  pavements  has  greatly  reduced 
the  labor  cost,  in  Wayne  County,  Michigan,  of  this  very 
important  safety  measure.  When  the  practice  was  first 
begun  it  took  four  painters  a  day  to  stencil  a  mile  of 
road,  making  the  labor  cost  alone  about  $25.    With  the 


TRAILING  WHEEL  ON  TRUCK  MARKS   P.VVEiMENT 
An    iron    frame,    following    the    truck,    supports    a    wooden 
wheel  having  a  1-in.  felt  covering.     Paint,  playi-d  upon  the 
felt  tread    by   compressed    air.    is   transmitted   to    the   pave- 
ment by  the  trailing  wheel. 

painting  machine,  two  men  are  marking  from  6  to  7 
miles  of  pavement  every  day. 

In  the  outfit  illustrated  a  DeVilbiss  compressed-air 
painting  machine  has  been  mounted  upon  a  Ford  truck. 
Following  the  Ford  truck  is  an  iron  frame  upon  which 
has  been  mounted  a  wooden  wheel  about  2  ft.  in  diam- 
eter and  4  in.  wide.  This  wooden  wheel  follows  in  the 
track  of  the  left-hand  M'heels  of  the  truck.  Around  it 
is  tacked  about  1  in.  of  felt.  As  the  truck  is  driven 
down  the  road  the  trailing  wheel  revolves  upon  the 
pavement.  A  spray  of  paint  is  played  directly  on  the 
felt  tread  about  1  ft.  above  the  pavement.  This  paint 
is  immediately  transferred  to  the  pavement  by  the  felt. 
When  it  is  desired  to  run  without  painting,  the  iron 
frame  and  wheel  can  be  raised  and  laid  over  on  the  back 
end  of  the  truck. 

To  guide  the  driver  in  centering  the  line,  the  center 
of  the  road  is  marked  about  every  50  ft.  in  front  of  the 
truck  with  a  piece  of  chalk.  In  case  it  is  desired  to 
re-mark  a  line,  which  has  grown  faint,  the  driver  fol- 
lows directly  with  his  left-hand  wheel  over  the  old  line. 

A  white  paint  line  is  being  used  instead  of  a  black 
tar  line  because  much  of  the  old  concrete  mileage  has 
become  so  darkened  from  oil  drippings  that  a  black  line 
cannot  be  easily  followed  at  night. 


Water  Level  in  Deep  Well  Discovered 
by  Simple  Electrical  Device 

By  Jent  G.  Thorne 

Consulting  Engineer,   Clinton,   Iowa 

DURING  the  testing  of  a  new  deep  well  recently 
drilled  in  De  Witt,  Iowa,  the  height  of  the  water  in 
the  well,  both  before  pumping  and  while  pumping,  was 
measured  by  means  of  an  electric  current. 

To  a  14-gage,  rubber-insulated  copper  wire  was 
attached  securely  a  i-in.  iron  pipe  2  ft.  long,  to  act  as 
a  weight.  The  wire  was  cut  off  about  an  inch  below  the 
end  of  this  pipe  and  the  insulation  allowed  to  extend 
slightly  below  the  end  of  the  copper  wire.  The  other 
end  of  this  wire  was  connected  to  one  terminal  of  a  fuse 
block,  and  a  second  wire  was  run  from  the  second 
terminal  on  the  fuse  block,  and  grounded  on  the  iron 
drop  pipe.  From  the  third  and  fourth  terminals  of 
the  fuse  block  a  connection  was  made  to  the  110-v.  city 
electric  current.  A  voltmeter  was  connected  to  the  first 
two  terminals  of  the  fuse  block  to  indicate  when  the 
circuit  was  made. 

While  the  wire  was  being  lowered  into  the  well  the 
hand  on  the  voltmeter  stood  at  zero  until  the  water  was 
reached,  when  it  would  move  up  four  or  five  points.  By 
working  the  wire  up  and  down  several  times  the  exact 
point  was  indicated  where  the  hand  on  the  voltmeter 
would  commence  to  move.  In  this  way  the  exact  height 
of  the  water  in   the  well  was  measured  very  quickly. 

A  string  with  a  wooden  float  was  used  but  was  not 
successful  on  account  of  the  lack  of  space  between  the 
drop  pipe  and  the  well  casing.  An  electric  bulb  was 
tried  instead  of  the  voltmeter  but  did  not  give 
results. 

The  whole  apparatus  is  very  simple  and  easy  to  install 
and  gives  the  results  accurately. 


110  Volt  electric  light 
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DEVICE  FOR  ASCERTAI.N'IXG  WATER  LEVEL  IX  WELL 
One  wire  extended  from  a  terminal  on  a  fuse  block  into  the 
Well,  and  a  second  wire  was  grounded  on  the  iron  drop  pipe. 
Completion  of  the  circuit  (when  the  wire  in  the  well  touched 
water)  was  shown  on  a  voltmeter.  By  measuring  the  wire 
length  at  that  point  where  a  completion  of  the  circuit  was 
recorded,  the  water  level  was  ascertained. 
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Letters  to  the  Editok 


COAL    BIN    ANALYSIS 
BY  LIQUID  PRESSURE 

METHOD 
Small  diagrams  uh  and  cd 
give  the  vertical  and  hori- 
zontal components  of  load 
on  inclined  beam  B. 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  tetters  short. 


Coal  Bin  Pressures 

Sir — In  the  communication  by  Jacob  Feld,  Oct.  19,  1922, 
p.  669,  on  coal-bin  pressures,  the  categorical  rejection  of  the 
equivalent  fluid  pressure  method  is  not  convincing.  To  say 
that  a  method  of  designing  for  lateral  pressure  of  coal  is 
theoretically  unsound  does  not  convey  anything,  and  to  say 

that  it  has  been  experi- 
mentally proved  incorrect  is 
equally  devoid  of  meaning, 
particularly  when  the  reader 
is  given  no  hint  as  to  who 
made  the  experiments,  and 
when  and  how. 

If  there  is  one  thing  that 
experiments  and  experience 
have  proved  to  be  impossible 
it  is  to  find  even  the  approx- 
imate pressure  of  a  granu- 
lar mass  such  as  coal.  Coal 
can  be  made  to  stand  against 
a  vertical  surface  by  setting 
up  a  few  slender  boards 
propped  with  clothes  props; 
if  the  boards  be  taken  away 
it  may  stand  alone  and  it  may  come  down  like  an  ava- 
lanche. Everyone  will  admit  that  the  avalanche  possibil- 
ity is  the  one  that  should  be  provided  against  in  design. 
Sound  theory  may  account  for  these  three  conditions,  but 
it  has  only  academic  and  school-room  interest.  The  facts 
are  these: 

1.  Coal  may  exert  a  lateral  pressure  equal  to  that  which 
a  liquid  would  exert,  and  designs  must  be  made  for  this 
contingency. 

2.  For  horizontal  top  surface  the  lateral  pressure 
exerted,  as  determined  by  the  ordinary  theory  of  pressures 
of  gi-anular  materials,  can  be  found  with  very  much  less 
work  by  using  the  equivalent  liquid  pressure  method,  and 
the  results  are  identical. 

When  a  theory  tells  us  that  a  pressure  is  many  tons  and 
when  a  test  proves  that  it  may  be  zero,  there  is  no  occasion 
to  burn  incense  to  that  theory.  However,  if  it  furnishes  a 
rough  rule  for  safe  designing,  use  it,  and  simplify  it  in 
every  way  possible. 

For  a  condition  of  surcharge  the  added  head  of  the 
"liquid"  can  be  taken  as  half  the  amount  of  the  surcharge 
in  the  bin.  Designs  made  on  this  basis,  the  vertical  pressure 
of  the  coal  being  taken  as  though  it  were  a  liquid  equal  in 
unit  weight  to  the  coal  and  the  lateral  pressure  or  lateral 
component  being  taken  as  a  fraction  of  the  vertical  pressure, 
are  entirely  safe,  and  an  enormous  amount  of  work  is  saved 
by  the  method.  To  determine  the  fraction  for  the  horizontal 
pressure,  take  any  of  the  lateral  pressure  theories,  find  the 
total  horizontal  pressure  on  a  vertical  .surface,  no  surcharge, 
and  compare  this  with  full  liouid  pressure. 

Given  an  inclined  be;im  B  on  the  bottom  of  a  bin  as  per 
sketch :  If  the  coal  weighs  50  lb.  per  cu.ft.  and  the  lateral- 
pressure  fraction  is  found  to  be  0.3,  the  load  intensities  are 

Vertical  component 

o   =    50   X  10 

6   =    50   X  24 
Horizontal  component 

c   =   0.3    X  50   X    13 

rf  =   0.3    X  50    X   21 

The  bending  moment  on  beam  B  is  very  simply  deter- 
mined from  these  data. 


Steep  Street  Grades  in  San  Francisco 

Sir — The  article  "Brick  Used  in  Paving  34  per  cent 
Grade"  in  Engineering  News-Record,  Aug.  17,  1922,  p.  267 
concludes  by  saying,  "The  writer  has  seen  and  heard  of 
several  paved  streets  with  grades  as  high  as  30  per  cent, 
but  to  his  knowledge  this  street  is  the  steepest  one  of 
which  there  is  any  knowledge." 

We  have  in  San  Francisco  a  short  stretch  of  cobble  pave- 
ment laid  on  a  50.1  per  cent  grade  on  Duncan  St.,  between 
Noe  and  Sanchez  streets.  Although  this  street  may  not 
be  known  to  eastern  engineers,  it  is  well  known  on  the 
Pacific  Coast,  especially  to  automobile  dealers,  who  have 
frequently  sent  their  cars  over  the  grade  to  test  their 
stamina.  This  particular  pavement  is  40  ft.  wide.  Granite 
curbs  and  2.17-ft.  basalt  block  gutters,  cement  grouted. 
laid  on  a  concrete  base,  adjoin  the  cobblestone  pavement. 
This  street  was  paved  to  the  existing  grade,  which  the 
property  owners  did  not  want  changed.  The  pavement 
protects  the  h.Uside  from  undue  erosion,  and  has  no  other 
practical  value. 

On  Jan.  18,  1896,  Baker  St.  from  Valley  St.  to  Broadway 
was  paved  with  cobbles.  The  roadway  of  this  street  is 
38.75  ft.  in  width.  The  block  is  275  ft.  long,  and  is  paved 
for  its  entire  length.  The  grade  is  35.6  per  cent.  There 
are  other  examples  of  pavements  having  steep  gradients 
in  San  Francisco,  but  the  above  will  establish  a  record  of 
pavements  on  steep  streets.  In  passing  I  might  say  that 
such  streets  as  the  above  would  now  be  treated  in  an 
entirely  different  manner,  under  what  we  call  our  special 
treatment  plan.         J.ame.s  M.  Owens,  Highway  Engineer. 

San  Francisco,  Calif.,  Sept.   12,  1922. 


Pittsburgh,  Oct.  21. 


Edward  Godfrey. 


Is  Locating  a  Lost  Art? 

Sir — The  article  by  C.  K.  Conard  in  Engineering  News- 
Record  for  Sept.  28,  1922,  p.  515,  on  reverse  studies  in  rail- 
road location  brings  to  my  mind  the  fact  that  locating  is 
in  the  main  a  lost  art.  The  old-time  locaters  under  whom 
I  worked  when  a  younger  man  are  nearly  all  gone  and  the 
wonderful  art  that  these  old  masters  developed  has  to  a 
large  extent  passed  away  with  them,  for  theirs  was  a 
knowledge  not  written  in  books  and  not  easily  explained. 

All  of  the  old-time  experts  located  in  both  directions,  not 
merely  to  run  alignment  that  way  but  also  to  select  the 
zones  by  inspection  in  both  directions.  In  fixing  the  zone  of 
operations  by  reconnaissance  it  is  necessary  to  go  forward, 
backward,  sideways,  and  up  and  down,  viewing  the  situa- 
tion from  every  angle  with  the  aid  of  such  maps  as  can  be 
secured.  One  or  two  preliminary  surveys  will  usually 
suffice  to  limit  the  bounds  of  the  prospective  line,  which,  of 
course,  is  then  worked  out  carefully  on  paper  from  contour 
maps.  Being  able  to  see  in  both  directions  on  the  map,  it 
is  of  no  concern  in  which  direction  the  line  is  run,  staked, 
and  stationed.  In  the  final  revision,  work  is  confined  to  de- 
tecting betterments  in  short  stretches  which  can  be  viewed 
on  the  ground  in  both  directions. 

Any  one  who  attempts,  however,  to  locate  in  one  direction 
without  a  careful  map  location  closely  studied  from  the 
grade  contour  will  get  a  poor  line,  especially  if  the  angle 
is  large,  the  curve  long,  and  the  whole  curve  not  visible 
from  the  P.  I. 

Balancing  quantities  from  level-cutting  tables  after  the 
map  location  has  been  made  and  the  projected  profile  worked 
out  usually  is  sufficient,  but  some  engineers  prefer  to  cal- 
culate quantities  from  projected  cross-sections.  As  rock 
will  swell  and  earth  will  shrink,  too  great  a  refinement  is 
useless  and  all  the  preliminary  borings  available  will  not 
make  cuts  and  fills  exactly  balance  due  to  the  ordinary  mis- 
haps of  grading.  The  time  spent  in  engineering  help  will 
cost  more  than  the  extended  refinements  can  save  in 
quantities. 

Today,  especially  in  highway  work,  too  little  money  is 
spent  for  competent  locaters  and  too  much  on  office  refine- 
ment in  minute  calculations,  overlooking'  the  fact  that  there 
may  be  thousands  of  dollars  difference  between  a  poor  loca- 
tion and  a  good  one.  I  have  noticed  this  in  mountain  coun- 
try. The  reason  is  that,  while  nearly  all  of  our  chief  engi- 
neers of  railroads  were  once  locaters,  I  doubt  if  10  per  cent 
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of  our  state  highway  eriKineers  ever  located  a  railroad. 

Even  now  I  see  articles  from  time  to  time  by  highway 
engineers  who  write  apparently  as  though  they  had  dis- 
covered some  new  method  of  slope  staking  with  a  prepared 
tape  and  rod,  or  a  new  method  of  graphical  computation  of 
overhaul.  These  devices  all  were  worked  out  long  ago  by 
railroad  men  along  with  many  others  not  yet  discovered 
by  the  newly-born  highway  engineers. 

The  fact  is  that  all  the  methods  of  locating  railroads  are 
applicable  at  the  outset  in  locating  highways  and  unless  the 
highway  locater  assimilates  these  principles  through  actual 
practice  in  railroad  locating,  we  will  continue  to  have  poor 
highway  locations.  In  our  American  Railway  Engineering 
Association  bulletins  and  occasionally  through  important 
suggestions  such  as  that  of  Mr.  Conard,  the  principles  of 
locating  can  be  presented  and  preserved.  I  should  be  glad  to 
have  the  technical  magazines  give  us  more  facts  on  so 
important  a  subject.  R.  S.  Blinn, 

Locating   Engineer. 

Sparta,  N.  C,  Oct.  3. 


Abrasion  Tests  of  Concrete  Aggregates 

Sir — Your  issue  of  Aug.  17,  1922,  p.  287,  contained  a 
letter  by  F.  H.  Jackson,  Bureau  of  Public  Roads,  under 
the  title  of  "Questioning  Abrasion  Tests,"  which  offered 
certain  criticisms  of  tests  made  in  this  laboratory.  The 
tests  referred  to  wei'e  contained  in  my  paper  before  the 
American  Road  Builders'  Association  on  "Selection  of 
Aggregates  for  Concrete  Roads,"  which  has  since  been 
published  in  their  1922  "Proceedings." 

The  conclusions  stated  in  that  paper  with  reference  to 
the  value  of  abrasion  tests  were  not  reached  solely  on  the 
basis  of  abrasion  tests  of  aggregate,  but  included  also  many 
thousand  compression  and  wear  tests  of  concrete  made  from 
about  150  different  coarse  aggregates. 

Mr.  Jackson  states  that  the  "Rea  method  was  not  designed 
for  and  is  never  used  for  testing  crushed  stone  aggregates." 
He  overlooks  the  fact  that  this  test  was  so  used  in  our 
investigations. 

The  principal  point  of  my  discussion  of  the  present 
standard  wear  test  is  that  if  the  acceptance  or  rejection 
of  crushed  rock  depends  on  minor  details  of  the  tests,  other- 
wise similar,  then  the  test  method  is  not  satisfactory. 


TABLE  I— METHODS  OF  M.-iKIXG  ABRASION  TESTS  OF  COARSE 

AGGREGATES 

All  tests  were  made  in  the   Dcval   .Abrasion   Machine. 


Method 
A.S.T.M.i 


1^ 

«■  s  ^  £ 


»,2 


Co 


5  CZJS 


S.OOOgm.— 2;  to  3  in. 


Mattimore^      S.OOOgm. — 2ito3in. 


Remarks 
50  pieces 
f  Same  as  AS  T.M.  except 
]       cylinders  provided 
J      with    1 ,  16-in.    slots 
which  allow  fine  mate- 
rial   to    escape  as  pro- 
duced. 
Use  volume  of  0.  !!_  cu.ft. 
in  case  of  materials  of 
unusual  weight. 
Use  volume  of  0  09  cu.ft. 
in  else  of  materials  of 
unusual  weight. 

1  Standard  Method  of  Test  for  Abrasion  of  Road  Materials,  A.S.T.M.  Stana- 
ards,  IMI.p.  710. 

2  Use  of  Slotted  Cvlinder  for  Abrasion  Tests  of  Rocks;  Report  New  York 
Commissioner  of  Highways,  1917,  p.  62.  Also  Proc.  A.S.T.M.  Part  II,  1918, 
p.  426.  See  results  of  tests  made  by  this  method  by  F.  H.  Jackson.  Proc.  A.S.T.M. 
Part  II,  1920,  p.  278. 

3  Abrasion  Tests  for  Gravel  .\ggregate;  General  Specifications  for  Materials 
Ohio  State  Highway  Department,  Columbus;  also  Concrete  Highway  Magazine, 
June,  1918.  Mr.  Rea  used  screens  with  circular  openings  t,  I  aiid  2  in.  The  wire 
cloth  sieves  with  square  openings  used  in  our  tests  give  approximately  the  same 
separation  sizes  as  the  circular  screens. 


Rea' 


Abrams 


2,500  gm.- 
2,500  gm.- 

2.000  gnl.- 
2.000gm.- 


-i  to    J  in. 

-i  to  U  in. 

-i  to    i  in. 
-I  to  IHn. 


10,000 


10,000 


10,000) 


10        2,000 


The  various  types  of  abrasion  tests  are  given  in  Table  I 
and  the  results  of  such  tests  on  a  large  number  of  aggre- 
gate in  Table  II.  Compression  and  wear  tests  of  concrete 
are  given  in  Table  III.  The  tests  in  Tables  II  and  III  are 
not  exactly  parallel,  since  Table  II  includes  only  the  aggre- 
gates on  which  all  the  different  types  of  abrasion  tests  were 
made. 

Many  thousand  other  tests  were  made  in  studying  the 


T.^BLE  II— ABRASION  TESTS  OF  COARSE  AGGREGATES 

Machine  operated  at   30  to  33  r.p.m. 

See  Table  I  furdetails  of  methods  of  making  tests. 

The  per  cent  of  wear  was  based  f)n  the  weight  of  material  finer  than  a 

No.  16  sieve,  or  which  escaped  through  the  I  /  16-in.  slots  in  Mattimore's 

method. 

. Per  Cent  of  Wear 

Lime-  Sand- 

stone     Trap      Granite      stone        Slag      Pebbles  Grand 
Method  (17)*         (4)*  (3)*  (5)*  (3)*         (18)*      Av.** 

A.S.T.M 4  8  2  2  19  5  0  8  7  0  9  3.9 

Mattimore 12  6  4  7  3  8  6  9         17.8  2  6  8.1 

Rea   210  74  183         29  5  137         100         I6i> 

Abrams 10.5  3.8  8.0         17   1  5.7  49  83 

Average 12.2  4.5  6.0         14.6  11.5  4.6  9.2 

*  Number  of  different  samples. 
**  Averages  not  weighted. 

performance  of  the  Deval  machine  in  tests  of  crushed  rocks 
and  pebbles  in  studying  the  effect  of  the  following: 

(1)  Grading  of  aggregates  on  wear, 

(2)  Size  of  sample, 

(3)  Number  of  revolutions, 

(4)  Number  and  size  of  shot  used, 

(5)  Shape  of  particles. 

No  report  has  been  published  on  these  tests.  However, 
we  believe  the  results  given  in  the  tables  justify  our  con- 
clusion that  the  Deval  abrasion  test  gives  little  or  no  infor- 
mation as  to  the  quality  of  aggregates  for  concrete  road 
construction.  The  durability  of  a  concrete  road  depends  pri- 
marily on  the  quality  of  the  concrete,  and  only  to  a  slight 
degree  on  the  quality  of  the  aggregate.  A  very  excellent 
concrete  road  may  be  built  of  inferior  aggregate,  if  proper 
mixtures  and  methods  are  used;  on  the  other  hand,  a  very 
poor  concrete  road  may  result  from  a  high-grade  aggregate, 
if  careless  methods  are  employed.  After  examining  a  great 
many  miles  of  concrete  roads  in  different  sections  of  the 
country,  I  have  come  to  the  conclusion  that  if  more  atten- 

TABLE  III— WEAR  AND  COMPRESSION  TESTS  OF  CONCRETE  MADE 
FROM    MISCELLANEOUS    COARSE    AGGREGATES 

Wear  tests  of  8  x  8  x  5-in.  concrete  blocks  made  in  Talbot -Jones  rattler. 

Compression  tests  of  6  x  12-in.  cylinders. 

Mix  1:4  by  volume  of  mixed  aggregate;  approximately  same  as  1:2:3 
mix. 

Relative  consistency  1 .  10:  about  the  same  as  should  be  used'in  tlie 
construction  of  concrete  roads  to  be  finished  by  hand,  f 

Hand-mixed  concrete;  one  specimen  to  a  batch 

Cement ;  a  mixture  of  five  brands  of  portland  cement  purchased  m 
Chicago. 

Sand  from  Elgin.  111.,  graded  0-No.  4,  used  as  fine  aggregate  in  all 
tests. 

Each  coarse  aggregate  was  screened  and  recombined  to  the  following 
grading:  No.  4  to  J-in.,  25%,  J  to  J-in.,  50%,  2  to  U-in.  25%  by  volume. 

For  each  aggregate  sample,  the  value  for  wear  was  the  average  of  10 
tests  and  for  strength,  5  tests,  made  on  5  different  days. 

Specimens  stored  in  damp  condition  14  days,  then  in  air  until  tested  at 
age  of  3  months. 

' Coarse  .Aggregate Concrete  Testr* 

(3   Months) 


Kind  Z^  p-i 

Pebbles     24  102 

Crushed  Limestone 26  91 

Crushed  Granite 12  92 

Crushed  Trap    6  95 

Crushed  Sandstone 7  86 

Crushed  Slag     13  88 

Crushed  Flint      2  83 

Crushed  Marble I  96 

Crushed  Lava  Rock I  90 

Crushed  Tufa     I  47 

Crushed  Fire  Brick   I  70 

Cement  Clinker 2  88 

Boiler  Cinders I  -  40 

*  Strength  tests  were  also  made  at  ages  of  7 
the  aggregates. 


II 

2  56 
2  59 
2  59 
2  85 
2,34 
2  34 
2  43 
2  69 
2  62 
1  27 

1  92 

2  22 
I   51 

and  28  days,  and  I  year  on 


^B 

1    17 

4.330 

I    14 

4.560 

0  32 

4.350 

0   12 

4,210 

3.94 

4,470 

2.20 

4,240 

4,850 

0.39 

4,620 

2  50 

5.350 

27  50 

1,960 

4  55 

5,390 

8  20 

5,160 

8  70 

3,000 

5 
a 

Q 

0.51 
0  44 
0  34 
0  40 
0  45 
0  48 
0  46 
0.42 
0.40 
0.66 
0  43 
0  37 
0.85 
many  of 


tion  is  given  to  restricting  the  quantity  of  mixing  water 
used  and  to  proper  methods  of  curing,  a  great  deal  more 
latitude  may  be  allowed  in  the  quality  of  aggregate  used. 
The  above  conclusions  are  borne  out  both  by  the  very 
exhaustive  laboratory  investigations  which  we  have  carried 
out  and  by  experience  of  many  sections  of  the  country  in 
using  aggregates  which  are  generally  considered   inferior. 

Duff  A.  Abrams, 
Chicago,  III.,  Professor  in  Charge,  Structural  Materials 

Oct.  9.  Research  Laboratory,  Lewis  Institute. 
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Coal  Commission  Confronted 
by  Many  Questions 

staff    Counts    on    Co-Operation    From 

Trade  Bodies — Far-Keaching 

Problems  Involved 

(Washington  Correspondence) 
The  fact-finding  machinery  being  set 
up,  the  President's  coal  commission 
is  now  taking  definite  form.  While  the 
commissioners  expect  to  secure  much  of 
their  information  from  the  broad  con- 
clusions of  outstanding  men  engaged  in 
coal  production,  distribution,  whole- 
saling and  retailing,  a  vast  amount  of 
data  must  be  collected  by  a  technical 
staff.  That  portion  of  the  work  which 
deals  with  costs  of  production  will  be 
under  the  immediate  direction  of  David 
L.  Wing,  whose  title  is  to  be  expert  in- 
vestigator. C.  E.  Lesher,  editor  of 
Coal  Age,  has  been  drafted  to  direct  the 
engineering  investigations,  and  coal 
specialists  from  various  bureaus  will 
be  transferred  to  the  commission.  A 
statistical  program  is  being  worked  out 
which  it  is  believed  will  cause  very  little 
dissension,  and  there  is  every  evidence 
that  the  commission  will  have  the 
whole-hearted  co-operation  of  the  en- 
tire coal  business. 

Statistical  Compilations 

Where  statistical  and  other  informa- 
tion is  furnished  by  one  branch  of  the 
industry,  arrangements  are  being  made 
whereby  the  other  branches  concerned 
and  the  commission  itself  can  check  the 
figures  as  they  are  being  compiled.  In 
this  way  it  is  hoped  to  compile  statis- 
tical data,  the  correctness  of  which  will 
be  admitted  by  each  branch  of  the  in- 
dustry. 

Since  the  government's  law  officers 
decided  that  Dr.  George  Otis  Smith 
may  not  lead  a  double  official  life,  it 
became  necessary  for  him  to  resign  his 
position  as  director  of  the  U.  S.  Geo- 
logical Survey.  After  having  discussed 
the  matter  personally  with  the  Presi- 
(ient.  Dr.  Smith  presented  a  formal 
resignation,  which,  the  President  has 
explained,  is  temporary.  It  is  planned 
to  reappoint  him  when  his  duties  with 
the  coal  commission  have  been  com- 
pleted. 

One  of  the  most  important  questions 
the  commissioners  will  have  to  consider 
i ;  whether  they  will  recommend  amend- 
ments to  the  anti-trust  statute,  that 
will  permit  consolidations  and  that  will 
permit  of  a  scheme  of  collective  mar- 
keting. 

While  it  is  possible  that  the  commis- 
sioners may  avoid  a  flat  recommenda- 
tion as  to  the  rates  of  wage  that  they 
may  regard  as  fair,  it  is  certain  that 
they  must  go  deeply  into  the  wage  and 
living  cost  questions.  In  their  report, 
they  will  be  expected  to  discuss  and 
express  opinions  on  such  questions  as  a 
minimum  wage,  a  guarantee  of  employ- 
ment and  unemployment  insurance. 

It  is  not  unreasonable  to  suppose  that 
they  will  consider  the  place  of  trade 
unions  in  the  business  of  coal  produc- 
tion, especially  when  the  organization 
810 


State  Control  of  Water  Power 

Defeated  in  California 

Early  returns  from  California  in  the 
general  election  held  Nov.  7  indicate 
the  decisive  defeat  of  a  proposed 
amendment  to  that  state's  constitution 
giving  the  state  ownership  and  control 
of  water  power  sites  and  authorizing 
the  issuance  of  $500,000,000  in  bonds  to 
finance  development.  Indications  are 
that  the  bill  was  defeated  by  a  two-to- 
one  vote.    

$40,000,000  Road  Bond  Measure 

Fails  to  Pass  in  New  Jersey 

Legislation  having  in  mind  the  provi- 
sion of  $40,000,000  for  the  construction 
of  roads  and  bridges  in  New  Jersey  was 
defeated  by  the  voters  of  that  state  in 
the  general  election  held  Nov.  7.  Final 
results  on  the  election  were  not  avail- 
able as  this  issue  went  to  press,  but  the 
indications  are  the  bond  issue  was  de- 
feated by  about  three  votes  to  one. 


Automobile  Fatalities  Increase 

According  to  an  announcement  of  the 
Department  of  Commerce,  returns  com- 
piled by  the  Bureau  of  the  Census  show 
that  during  the  year  1921,  10,168 
deaths  resulted  from  accidents  caused 
by  automobiles  and  other  motor  vehi- 
cles (excluding  motor  cycles) .  These 
deaths  occurred  within  the  death  regis- 
tration area,  which  contains  82  per 
cent  of  the  total  population.  This  num- 
ber represents  a  rate  of  11.5  per  100,000 
population  as  against  10.4  in  1920;  9.4 
in  1919;  9.3  in  1918  and  9  in  1917.  Be- 
tween 1917  and  1921,  therefore,  the 
death  rate  per  100,000  population  in- 
creased about  28  per  cent.  In  the  27 
states  for  which  data  for  1917  are 
available,  the  actual  number  of  these 
deaths  increased  41.2  per  cent.  The 
rate  per  100,000  population  was  highest 
in  Los  Angeles,  with  Chicago  second, 
in  a  list  of  66  cities. 


of  coal  miners  exerts  so  important  an 
influence  on  the  production  of  two- 
thirds  of  all  the  coal  produced  in  the 
United  States,  which,  incidentally,  is 
nearly  half  the  world's  output.  The 
commission  is  called  upon  to  probe 
deeply  into  the  affairs  of  the  strongest 
labor  union  in  the  world. 

While  nationalization  is  specified  as 
one  of  the  points  on  which  the  commis- 
sion must  report,  it  is  regarded  as 
probable  that  it  will  be  dismissed  with- 
out extended  discussion.  It  is  probable 
that  the  commission  will  see  in  the  cry 
for  nationalization  a  reflection  of  the 
course  that  the  public  instinctively  pur- 
sues when  called  upon  to  pay  unusual 
prices  as  a  result  of  manipulations  for 
which  it  is  in  no  wise  responsible.  An- 
other big  question  with  which  the  com- 
mission must  wrestle  is  that  of  regula- 
tion, in  connection  with  which  it  will  be 
expected  to  express  an  opinion  as  to 
whether  coal  falls  into  the  category  of 
public  utilities. 


Honor  Dr.  Hunt  on  Return  From 
Netherlands  Convention 

To  celebrate  his  return  from  Europe 
where  he  had  attended  the  75th  anni- 
versary of  the  foundation  of  the  Konin- 
klijk  Instituut  van  Ingenieurs  of  the 
Netherlands,  Dr.  Charles  Warren  Hunt, 
secretary  emeritus  of  the  American 
Society  of  Civil  Engineers,  was  the 
guest  at  an  informal  dinner  held  in  the 
Engineers  Club,  New  York  City,  on 
Nov.  3.  Dr.  Hunt  attended  the  anni- 
versary celebration  as  official  delegate 
from  the  American  Society  of  Civil 
Engineers  and  also  in  his  personal  ca- 
pacity to  receive  the  diploma  of  honor- 
ary membership  which  had  been  ac- 
corded to  him  by  the  Dutch  society. 

Francis  Lee  Stuart,  formerly  director 
of  the  American  Society  of  Civil  Engi- 
neers, presided.  Among  the  speakers 
were  Dr.  Alexander  C.  Humphreys, 
president  of  Stevens  Institute  of  Tech- 
nology, past  president  of  the  American 
Society  of  Mechanical  Engineers,  and 
former  director  of  the  American  Society 
of  Civil  Engineers;  William  L.  Saun- 
ders, past  president  of  the  American 
Institute  of  Mining  &  Metallurgical 
Engineers,  and  John  F.  O'Rourke, 
former  director  of  the  American  So- 
ciety of  Civil  Engineers. 

The  speakers  all  expressed  apprecia- 
tion of  the  compliment  extended  to  the 
American  Society  of  Civil  Engineers 
by  the  Dutch  society  in  the  election  of 
Dr.  Hunt  as  an  honorary  member  and 
paid  tribute  to  his  long  service  as  secre- 
tary during  a  difficult  period  of  its 
development.  Dr.  Hunt  responded  with 
a  brief  account  of  his  trip  and  of  the 
courtesies  extended  to  him  by  his  hosts. 

New  York  State  Engineer  Joins 
Consulting  Engineering  Firm 

Frank  M,  Williams,  who  is  completing 
his  fifth  year  as  state  engineer  of  New 
York,  has  joined  the  Technical  Advis- 
ory Corp.,  a  consulting  engineering  firm 
of  New  York  City.  His  active  connec- 
tion with  the  corporation  will  begin  Jan. 
1,  1923.  However,  in  the  meantime  he 
will  be  available  by  appointment  for 
consultation  on  certain  matters  which 
will  not  conflict  with  his  official  duties. 

Mr.  Williams  will  be  one  of  the 
corporation's  active  principals  special- 
izing in  advice  on  matters  pertaining 
to  water-power  development,  canal  con- 
struction, highway  and  pavement  build- 
ing, public  utility  valuation,  and  rail- 
way and  marine  terminal  development. 

"The  Technical  Advisory  Corp.  was 
organized  in  1920  and  is  composed  of 
a  number  of  prominent  consulting  engi- 
neers.   

Illinois  Society  Selects  Peoria 
as  Annual  Meeting  Place 

The  Illinois  Society  of  Engineers  has 
decided  to  hold  its  next  annual  meeting 
at  Peoria,  111..  Jan.  23  to  '25,  1923. 
E.  E.  R.  Tratman,  Wheaton,  111.,  associ- 
ate editor  of  Engineering  News-Reeord, 
is  the  secretary. 
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Shallow  Foundation  Causes 
Building  Failure 

Failure  of  a  factory  building  in  Rich- 
mond, Va.,  on  Sept.  is,  has  been  found 
upon  investigation  to  be  due  to  a  pecu- 
liar condition  of  shallow  foundation. 
The  facts  as  given  by  Allen  J.  Saville, 
director  of  public  works,  are  as  follows: 

The  collapsed  building,  of  mill  con- 
struction and  four  stories  high,  built 
less  than  ten  years  ago,  stood  on  a  side- 
hill  site.  The  basement  of  the  building 
adjoining  on  the  downhill  side,  an  older 
building,  went  down  some  10  ft.  deeper 
than  the  wall  of  the  building  which  fell. 
Within  the  last  few  years  the  older 
building  was  torn  down,  but  its  uphill 
wall  was  left  standing,  to  the  street 
level,  and  acted  as  a  i-etaining  wall  to 
hold  up  the  ground  below  the  foot- 
ings of  the  adjoining  building,  though  it 
had  never  been  designed  to  perform  any 
such  function.  It  finally  collapsed, 
without  warning,  and  the  adjoining  wall 
simply  kicked  out  at  the  bottom  and 
dropped   the  building. 

The  accident  occurred  at  lunch  hour, 
when  the  machinery  was  not  running 
and  few  persons  were  in  the  building. 
Five  girls  were  eating  lunch  on  the 
third  floor  in  the  room  adjoining  the 
falling  wall,  but  due  to  the  nature  of 
the  collapse  they  simply  fell  or  slid  from 
floor  to  floor  as  the  building  went  down, 
and  suffered  nothing  more  serious  than 
bruises. 

No  evidence  was  found  that  exces- 
sive rains  had  damaged  the  old  wall. 
Apparently  it  simply  fell  without  ex- 
ternal cause.  No  excavation  or  other 
work  was  being  done  near  the  build- 
ing.  

Regular  Airplane  Express  Service 
in  California 

The  Pacific  States  Express'  Co.  of 
San  Francisco  is  now  maintaining  daily 
express  service  by  airplane  between 
San  Francisco  and  Modesto  to  supple- 
ment that  rendered  by  its  motor 
trucks  and  boats.  The  airplanes  are 
owTied  and  operated  by  the  Varney 
Aviation  Co.  under  contract  with  the 
express  company.  Motor  trucks  de- 
liver freight  to  the  aviation  field,  thirty 
miles  south  of  San  Francisco  and  be- 
yond the  fog  belt;  and  the  eighty-mile 
trip  from  the  field  to  Modesto  is  made 
in  1  hr.  15  min.  The  only  stop  enroute 
is  at  Stockton.  It  is  planned  to  extend 
the  service  eventually  to  Sacramento 
and  south  to  Fresno,  Bakersfield  and 
Los  Angeles. 

For  the  purpose  of  advertising  the 
service  and  establishing  confidence  in 
its  trustworthiness  the  daily'  trips  are 
made  regularly  regardless  of  whether 
there  is  a  load  of  freight  and  care  is 
taken  to  have  the  planes  start  exactly 
on  time.  Planes  always  circle  the  val- 
ley towns  before  alighting,  thereby 
making  their  arrival  at  exactly  the 
same  time  each  day  a  subject  for  local 
comment.  The  result  has  been  that 
an  encouraging  amount  of  business  has 
been  received  from  the  very  outset. 

Rates  are  35  cents  per  pound  or 
fraction  thereof,  with  a  minimum 
charge  of  $1.  The  planes  now  used 
have  a  freight  capacity  of  400  lb.  but 
machines'  of  800  and  1,500-lb.  capacity 
are  available  if  and  when  the  business 
requires  them.  Some  of  the  classes 
of  goods  thus  far  consigned  by  this 
route  are  pumps  and  motors,  automo- 
bile parts,  grain  samples  for  the  Grain 
Exchange,  hospital  supplies,  etc. 


Merchants  Association  to 
Honor  Men  of  Science 

Engineers  and  scientists  who 
have  contributed  mo.st  to  commer- 
cial progres.s  during  the  last 
twenty-five  years  will  be  the  guests 
of  the  New  York  Merchant'.s  As- 
.sociation  at  a  mass  meeting  to  be 
held  in  Madison  Square  Garden  on 
Nov.  17  to  celebrate  the  industrial 
growth  of  the  city.  It  is  announced 
that  if  Mrs.  Harding's  health  will 
permit  his  absence  from  Washing- 
ton, the  President  will  be  the  prin- 
cipal speaker. 

The  guests  announced  by  the  as- 
sociation are:  Thomas  A.  Eldison, 
pre-eminent  in  the  field  of  elertrical 
invemtion  and  other  arts;  Charles 
P.  Steinmetz,  among  the  foremost 
in  the  study  and  development  of  the 
principles  of  electrical  energy; 
Michael  F.  Pupin,  a  leader  in  elec- 
tro-mechanical developnvent ;  Lee 
Dp  Forest,  one  of  the  pioneers  in 
the  development  of  wireless  teleg- 
raphy in  America;  Luther  Bur- 
bank,  originator  of  new  fruits  and 
grains;  Col.  William  Barclay  Par- 
sons, as  chief  engineer  planned  and 
constructed  the  first  passenger  sub- 
ways built  in  America;  Gen. George 
W.  Goethals,  designer  and  builder 
of  the  Panama  Canal;  J.  Waldo 
Smith,  designer  and  chief  engineer 
of  the  Catskill  water-supply  sys- 
tem; Wilbur  Wright,  co-operating 
with  his  brother,  Orville  Wright, 
discovered  and  first  successfully  ap- 
plied the  principles  governing  hu- 
man flight  in  heavier-than-air  ma- 
chines; Glenn  Curtiss.  pioneer  in 
the  development  of  aviation  in 
America,  who  developed  the  hydro- 
airplane;  Cass  Gilbert,  architect, 
creator  nf  the  Woolworth  Building; 
Simon  Flexner,  bacteriologist. 


General  Contractors  Nominate 

In  accordance  with  its  by-laws  the 
Executive  Board  of  the  Associated  Gen- 
eral Contractors  of  America  recently 
nominated  officers  for  the  1923-1924 
term.  W.  E.  Wood,  president  of  the 
W.  E.  Wood  Co.  of  Detroit,  was  nom- 
inated as  president;  H.  B.  Greensfelder, 
secretary  of  Fruin-Colnon  Contracting 
Co.,  was  nominated  as  vice-president 
at  large  and  J.  H.  Ellison,  vice-presi- 
dent of  Winston  Deer  Co.,  Minneapolis, 
vice-president.  Zone  4.  Nominations  for 
directors  of  the  various  districts  were 
also  made. 


Montana  Highway  Department 

Prints  New  Publication 

The  first  printed  issue  of  the  Montana 
Highway  News,  the  official  news  publi- 
cation of  the  Montana  Highway  De- 
partment, is  being  issued — this  month 
(October).  The  issue  is  the  seventh 
but  is  the  first  one  to  be  printed,  pre- 
vious numbers  having  been  mimeo- 
graphed in  the  department's  head- 
quarter's  office.  The  publication  is 
devoted  to  the  dissemination  of  knowl- 
edge of  the  work  and  problems  of  the 
Montana  Highway  Department  and  is 
being  mailed  free  of  charge  to  news- 
papers, county  and  city  officials,  con- 
tractors, interested  citizens  and  others. 


R.  C.  P.  Coggeshall 

R.  C.  P.  Coggeshall,  whose  death  on 
Oct.  21  was  briefly  noted  in  the  issue 
of  this  journal  of  Oct.  26,  p.  720,  will  be 
remembered  by  many  as  one  of  the  deans 
of  the  water-works  fraternity,  remark- 
able for  his  genial  and  sympathetic 
manner,  his  wise  and  helpful  counsel 
at  water-works  conventions,  and  his 
long  and  useful  service  to  the  city  of 
New  Bedford  extending  through  some 
fifty  years,  during  forty  of  which  he 
•was  superintendent  of  water-works. 

Mr.  Coggeshall  was  born  in  New 
Bedford  April  20,  1849.  His  primary 
education  was  secured  at  a  private 
school  and  the  Friends'  Academy  and 
later  he  became  a  student  at  the 
Rensselaer  Polytechnic  Institute,  Trov, 
N.  Y. 

He  gave  up  the  life  of  a  student  the 
latter  part  of  1868  to  become  a  clerk 
in  the  New  Bedford  Post  Ofllce.  Five 
months  later  he  accepted  a  clerkship 
at  the  Bay  State  Glass  Works  at  East 
Cambridge.  However,  engineering  still 
attracted  him  and  in  the  May  of  1872 
he  returned  to  New  Bedford  and  became 
draftsman,  surveyor  and  general  as- 
sistant to  the  then  superintendent  of  the 
Water  Department.  Five  years  later  he 
was  elected  city  land  surveyor,  an  office 
now  lost  through  the  creation  of  the 
greater  city  engineering  department. 
As  that  office  did  not  require  full  time 
service,  Mr.  Coggeshall-did  some  private 
engineering  work. 

Soon  after  he  settled  in  work  in  New 
Bedford  he  became  (in  the  fall  of  1872) 
an  instructor  in  mechanical  drawing  in 
the  public  evening  drawing  school  and 
kept  on  vrith  that  work  until  1887. 

Mr.  Coggeshall's  life  was  largely  de- 
voted to  the  development  of  water  sup- 
ply in  New  Bedford.  He  witnessed  the 
construction  of  the  Acushnet  water 
system  of  New  Bedford,  designed  .for 
a  supply  of  50,000  people  and  saw  its 
capacity  increased  in  different  ways 
until  finally  the  system  was  abandoned 
in  1899,  when  it  was  superseded  by 
the  Quittacas  system,  of  much  larger 
capacity. 

Early  in  1919  Mr.  Coggeshall  was 
relieved  of  some  of  the  cares  of  his 
office  by  the  election  to  the  Water 
Board  of  Stephen  H.  Taylor,  assistant 
superintendent,  an  office  created  by  the 
enactment  of  a  special  ordinance. 

Mr.  Coggeshall  was  a  charter  mem- 
ber of  the  New  England  Water  Works 
Association,  which  was  organized  June 
21,  1882,  being  its  first  secretary  and 
holding  office  for  ten  years.  In  1885  he 
was  elected  president  of  the  associa- 
tion and  at  various  times  filled  other 
offices.  He  contributed  numerous  papers 
to  its  gatherings  and  in  1915  was  made 
an  honorary  member.  He  was  a  mem- 
ber also  of  the  Boston  Society  of  Civil 
Engineers,  of  the  Connecticut  Society 
of  Civil  Engineers  and  of  the  Amer- 
ican Water  Works  Association. 


Agricultural  Engineers  to  Meet 

in  St.  Louis 

The  sixteenth  annual  meeting  of  the 
American  Society  of  Agricultural  Engi- 
neers is  to  be  held  at)  the  Planters'  Hotel, 
St.  Louis,  Mo.,  Dec.  27-29.  Because  of 
the  geogi-aphical  position  of  St.  Louis 
it  is  anticipated  a  large  number  of  agri- 
cultural engineers  from  all  over  the 
country   will   attend. 
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Engineer  Board  to  Review  Dallas 
Water-Supply  Plans 

The  Technical  Club  of  Dallas,  Texas, 
has  offered  the  city  the  services  of  a 
board  of  engineers  to  review  and  pass 
upon  various  plans  that  have  been  sub- 
mitted to  the  city  for  an  additional 
water  supply. 

Dallas  has  a  population  of  aboul; 
200,000  and  for  the  past  few  years  the 


City  Plan  Commission  has  studied  the 
water  situation  from  the  point  of  mak- 
ing it  adequate  to  serve  a  city  of 
.500,000.  The  city  has  made  some 
special  surveys  covering  possible  areas 
for  impounding  water. 

The  mayor  and  board  of  commis- 
sioners have  accepted  the  offer  of  the 
Technical  Club  and  it  is  expected  that 
the  personnel  of  the  board  of  engineers 
will  be  announced  at  an  early  date. 


Mountain  Road  Costing  $24,000  Per  Mile  Soon  to  Be  Opened 


The  Klamath  River  road  which  has 
been  under  construction  by  the  federal 
government  for  the  past  four  years, 
will  soon  he  finished  and  opened  to  the 
public,  according  to  official  announce- 
ment. Although  built  by  the  govern- 
ment with  the  primary  object  of  open- 
ing up  the  interior  region  of  the 
Klamath  National  Park  with  its  28,000,- 
000  ft.  of  timber,  the  road  will  have  a 
far-reachin'.;-  effect  upon  the  develop- 
ment of  the  whole  northwestern  part  of 
California.  The  accompanying  photo- 
graphs  indicate  the  scenic   beauty  and 


picturesqueness  of  the  country  traversed 
by  the  road  and  the  apparent  extreme 
difficulty  of  constructing  it.  The  road 
was  constructed  at  a  total  cost  of  about 
$1,200,000,  or  an  average  of  about 
.$24,000  per  mile.  As  the  road  is  un- 
surfaced  this  cost  went  mostly  for  clear- 
ing and  grading.  The  road  begins  at 
the  end  of  the  Siskiyou  County  road 
near  Happy  Camp  and  follows  .'SO  miles 
down  the  rugged  canyon  of  the  Klamath 
River.  The  new  road  will  open  up  a 
direct  route  from  the  Sacramento  Valley 
to  the  Coast. 


Utilities  Seek  Coal  Priority  to 
Build  Up  Winter  Reserves 

Washington  Corrrspondcncc 
Despite  reassuring  statements  from 
the  Department  of  Commerce  and  from 
the  federal  fuel  distributor,  representa- 
tives of  the  public  utilities  contend  that 
the  coal  situation,  so  far  as  their  plants 
are  concerned,  is  getting  worse  instead 
of  better.  The  figures  of  the  American 
Railroad  Association  also  are  attacked 
as  being  inaccurate.  The  belief  in  pub- 
lic utility  circles  is  that  there  are  dupli- 
tions  in  the  figures  as  to  car  loadings. 
Since  the  utilities  are  hampered  by 
fixed  incomes  in  bidding  for  coal 
against  manufacturers,  they  believe  that 
nothing  short  of  the  re-establishment  of 
Priority  2  will  enable  them  to  build  up 
the  reserves  necessary  to  carry  them 
through  the  winter. 

Eastern  and  middle  western  utilities 
have  been  asked  to  await  the  closing  of 
the  Lakes  before  attempting  to  build 
up  storage.  They  contend,  however, 
that  the  closing  of  the  Lakes  means 
that  freezing  weather  has  arrived  and  a 
tonnage  far  in  excess  of  that  moving 
up  the  Lakes  will  have  to  be  delivered 
to  domestic  consumers.  Moreover,  the 
advent  of  cold  weather  means  that  the 
railroads  are  20  per  cent  less  efficient. 
Transportation  disability,  the  public 
utilities  contend,  will  be  even  greater 
this  winter  because  of  the  shortage  of 
motive  power  and  the  run-down  condi- 
tion of  that  portion  of  railroad  plant. 
The  point  on  which  the  public  utilities 
are  placing  most  emphasis  in  their  rep- 
resentations to  the  fuel  distributor  and 
to  the  President's  coal  commission  is 
that  deliveries  on  their  contracts 
frequently  are  as  low  as  1.5  per  cent, 
while  in  rare  instances  only  are  they 
exceeding  50  per  cent.  The  high  prices 
being  paid  for  coal  in  the  Middle  West 
have  unbalanced  the  transportation 
movement  from  eastern  mines  and  this 
situation  is  further  curtailing  the 
chances  of  the  public  utilities  to  secure 
reserves  suflicient  to  insure  the  proper 
margin  of  safety. 


A    50-MlLl':    FORHST    RO.VD    COSTING     $1.2'M|.000 
1  and  2 — Views  showing  character  nt  niounl.-unous  country  traversed. 
3 — Bridgu  across  Salmon  River. 


Duty  Imposed  on  Cement  Imports 

from  Canada 

Pursuant  to  the  permission  granted 
in  the  retaliatory  clause  of  the  current 
Tariff  Act,  the  Treasury  Department 
has  issued  instructions  to  collectors 
of  customs  to  collect  a  duty  of  8  cents 
per  100  lb.  on  Roman,  portland,  and  other 
hydraulic  cements  imported  into  this 
country  from  Canada.  The  act  puts 
cement  on  the  free  list,  but  has  a  fur- 
ther proviso  "that  if  any  country,  de- 
pendency, province  or  other  subdivision 
of  government  imposes  a  duty  on  such 
cement  imported  from  the  United 
States,  an  equal  duty  shall  be  imposed 
upon  such  cement  coming  into  the 
United  States  from  such  country,  de- 
pendency, province  or  other  subdivision 
of  government."  In  the  general  tariff 
laws  of  Canada,  cement  is  taxable  as 
follows:  "Cement,  portland  and  hy- 
draulic or  water  lime  in  barrels,  boxes 
or  casks,  the  weight  of  the  package  to 
be  included  in  the  weight  for  duty; 
British  preferential  tariff,  5  per  cent; 
intermediate  tariff,  8  per  cent;  general 
tariff,  8  per  cent." 

In  the  last  few  years  the  greater  pro- 
portion of  foreign  cement  imported  into 
this  country  came  from  Canada,  but  the 
total  imports  are  very  small  compared 
with  the  amount  made  in  this  country. 
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Canadian  National  Rys.  Prepare 
New  Administrative  Plan 

The  new  board  of  directors  of  the 
Canadian  National  Rys.  returned  to 
Montreal  on  Oct.  26  after  an  inspection 
trip  of  more  than  5,500  miles  covering 
the  principal  lines  of  the  system  west 
of  Quebec.  The  board  has  secured  ex- 
tensive information  regarding  traffic 
and  operating  problems  which  will  en- 
able it,  on  the  return  of  the  new  presi- 
dent, to  decide  the  important  matter  of 
the  location  and  division  of  head- 
quarters. A  tentative  plan,  subject  to 
the  approval  of  Sir  Henry  Thornton, 
proposes  to  make  Toronto  head  of  thr 
central  division,  Winnipeg  of  the  lines 
west  of  the  Great  Lakes,  Moncton  of 
the  road  formerly  known  as  the  Inter 
colonial,  with  Montreal  as  general 
headquarters.  Sir  Henry  Thornton's 
office  will  probably  be  in  Ottawa.  The 
board  is  now  in  good  position  to  de- 
termine the  number  of  new  cars  and 
locomotives  to  order,  and  the  number  of 
branch  lines  which  it  will  be  expedient 
to  construct  in  the  west. 


The  Engineer  in 
Public  Life 


October  Municipal  Bond  Sales  Low 

but  Ten-Month  Total  High 

October  sales  of  state  and  municipal 
long-term  bonds  totaled  a  little  under 
$70,000,000,  the  smallest  total  for  the 
year,  according  to  The  Daily  Bond 
Buyer.  For  the  ten  months  ending 
Oct.  31,  the  same  authority  reports,  the 
sales  were  $1,118,399,987,  compared 
with  $948,135,416  for  a  like  period  in 
1921,  the  highest  previous  total  on 
record.  The  October  and  the  ten- 
month's  figures  from  1922  to  1913  are 
as  follows: 

Ten  Months 
Ending 

October  October  3 1 

1922    $69,895,558  $1,118,399,987 

1921   125,126.375  948,135,416 

1920    62,592,014  627.494.610 

1919   117,284.139  634.775,848 

1918    I0,252,655  217,275,175 

1917   22.834,348  389.598,640 

19!6   56,943,946  433,285,461 

1915   27,620,693  422,985,369 

1914    11,332,910  381,995,564 

1913   33,772,990  327,817,224 


New  Tunnel  Under  Construction 

on  Southern  Pacific  R.R. 

The  Southern  Pacific  R.R.  on  Oct.  25 
awarded  a  contract  to  the  Utah  Con- 
struction Co.  for  the  construction  of  a 
single  track  tunnel  on  the  main  line 
of  the  coast  route  in  Monterey  County. 
155  miles  south  of  San  Francisco.  At 
this  point  a  spur  of  the  mountain  range 
projects  out  into  the  Salinas  Valley 
to  the  edge  of  the  Salinas  River  and 
in  rounding  the  spur  curves  as  sharp 
as  10  deg.  had  to  be  used  in  the  original 
location.  This  necessitated  a  consider- 
able reduction  in  speed  in  a  territory 
that  otherwise  would  have  only  long 
tangents  and  flat  curves.  To  expedite 
train  movements  and  increase  the  safety 
of  operation  a  1,200-ft.  tunnel  is  now  to 
be  driven  through  the  rocky  spur.  The 
line  change  required  totals  3,100  ft.  in 
length  and  makes  possible  the  substi- 
tution of  a  simple  2-deg.  curve  for  the 
series  of  sharper  curves  now  used.  The 
tunnel  will  be  lined  with  reinforced 
concrete  16  in.  thick  except  in  solid 
rock  sections. 


WARREN   STOUTNOUR 

Warren  Stoutnour,  of  Salt  Lake  City, 
now  serving  a  second  term  as  a  member 
of  the  Public  Utilities  Commission  of 
Utah,  member  of 
the  executive  com- 
mittee of  the  Inter- 
mediate Rate  Asso- 
ciation and  com- 
m-inder  of  the  Salt 
Lake  City  Post  of 
the  American  Le- 
gion with  an  en- 
rollment of  1,400 
ex-service  men,  is  a 
civil  engineer  grad- 
uate of  Lafayette 
College  (class  of 
1903)  with  pro- 
fessional experience  covering  railroad 
v/ork,  bridge  design  and  general  con- 
tracting. He  was  born  at  Everett,  Pa., 
39  years  ago  and  after  leaving  college 
he  entered  the  employ  of  the  Harriman 
Line  railroads  in  the  West.  He  served 
this  connection  in  order  to  get  in  direct 
contact  with  construction  work  and  for 
02  years  served  as  foreman  and  super- 
intendent with  a  contractor  on  the 
Pacific  Coast. 

Mr.  Stoutnour  went  to  Utah  in  1912 
and  designed  steel  bridges  for  the  Salt 
Lake  &  Ogden  Ry.  Co.  and  the  Utah 
Ry.  Co.  Later  he  was  made  superin- 
tendent of  construction  and  main- 
tenance, Salt  Lake  &  Ogden  Ry.  Co. 
His  appointment  as  a  member  of  the 
Public  Utilities  Commission  of  Utah 
occurred  in  1917.  During  the  war  he 
served  in  the  United  States  Navy  as 
lieutenant,  senior  grade,  Civil  Engineer 
Corps,  in  the  Hampton  Roads  district. 
The  Intermediate  Rate  Association 
on  whose  executive  committee  Mr. 
Stoutnour  is  serving,  comprises  some 
500  commercial  clubs,  associations  and 
public  service  commissions  in  ten 
Western  states.  Its  purpose  is  to  pre- 
vent discrimination  against  the  inter- 
mountain  territory  and  to  oppose  the 
charging  of  a  greater  freight  rate  upon 
east-  or  west-bound  transcontinental 
traffic  at  any  intermediate  point  than 
is  charged  to  more  distant  points. 

The  chairmanship  of  the  accounting 
committee,  National  Association  of 
Railway  and  Public  Utility  Commis- 
sioners, is  another  of  Mr.  Stoutnour's 
activities. 

"In  accepting  public  service,"  Mr. 
Stoutnour  says,  "the  engineer  will  find 
that  engineering  questions  enter  into 
almost  every  avenue  of  endeavor.  This 
must  be  increasingly  true  as  our  civil- 
ization becomes  daily  more  complicated 
and  technical.  An  undue  amount  of 
professional  modesty,  it  seems  to  me,  is 
keeping  the  engineer  from  exerting  the 
influence  upon  the  public  that  his 
knowledge  and  experience  qualifies  him 
to  do.  in  other  words,  as  an  average, 
engineers  do  not  seem  to  make  them- 
selves aggressively  felt  in  the  com- 
munity, as  do  some  of  the  other  pro- 
fessions. Until  they  do,  they  will  not 
rightfully  occupy  the  place  that  is 
theirs.  Neither  will  compensation  be 
commensurate  with  the  time  and  money 
necessarily  expended    in    fitting   them- 


Tentative  Railroad  Valuations 
Nearing  Completion 

The  Interstate  Commerce  Commission 
has  issued  notices  of  hearings  on  the 
tentative  valuations  of  forty  railroads. 
This  is  the  largest  block  of  hearings  on 
valuations  of  railroads  yet  announced. 
As  a  rule,  the  hearings  are  on  excep- 
tions filed  by  the  carriers  against  the 
valuations  placed  on  their  properties 
by  the  commission  in  the  tentative  re- 
ports which  in  the  absence  of  protest 
would  have  become  final.  All  these 
hearings  are  to  be  held  before  the  end 
of  the  year. 

The  commission  also  issued  this  week 
its  first  complete  final  valuation,  which 
covers  the  Evansville  &  Indianapolis 
R.R. 

The  commission  is  entering  upon  the 
final  stages  of  the  most  monumental 
scientific  valuation  of  property  ever 
attempted,  the  property  being  scattered 
over  approximately  250,000  railroad 
miles.  Its  expectation  is  that  the  ten- 
tative reports  will  be  completed  in  the 
next  two  years,  together  ^vith  a  very 
large  number  of  final  reports.  There 
will  remain,  however,  the  continuing 
work  of  keeping  the  valuations  up  to 
date.  Practically  all  of  the  field  work 
has  been  completed.  The  commission  is 
now  concentrating  upon  the  completion 
of  reports  upon  the  major  properties. 


Engineering  Societies 


Calendar 

Annual    Meetings 


FEDERATED  AMERICAN  ENGI- 
NEERING SOCIETIES.  Wash- 
ington. D.  C. ;  Annual  meeting 
\V,i.shinKton,    Jan,    11-12,    1923. 

AMERICAN  ROADBUILDERS  AS- 
SOCIATION. New  York  City  ; 
Annual  Convention,  Chicago,  Jan. 
15-18. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  York  City ; 
Annual  meeting,  New  York  City, 
Jan.  17-18. 

AMERICAN  CONCRETE  INSTI- 
TUTE, Detroit  ;  Annual  Conven- 
tion,   Cincinnati.    Jan.    22-26. 

ASSOCIATED  GENERAL  CONTRAC- 
TORS OF  .AMERICA.  Washing- 
ton, D.  C,  ;  Annual  meeting  Los 
Angeles.  Jan.  30-Feb.  3. 


selves  professionally." 


The  San  Francisco  Section,  Am.  Soc. 
C.  E.,  at  the  regular  bi-monthly  meet- 
ing on  Oct.  17  listened  to  a  paper  on 
"The  Work  of  the  Bureau  of  Public 
Roads"  by  Dr.  L.  I.  Hewes,  deputy  chief 
engineer,  U.  S.  Bureau  of  Public  Roads 
who  is  now  stationed  in  the  San  Fran- 
cisco office.  There  was  also  a  talk  by 
A.  Griffin,  superintendent  of  the  eastern 
section,  Canadian  Pacific  Ry.  Irrigation 
block,  Brooks,  Alberta,  in  the  course  of 
which  he  described  very  rapid  deterior- 
ation of  concrete  in  that  district  due  to 
the  attacks  of  alkali  salts.  Moving 
pictures  of  the  Heteh  Hetchy  excursion 
made  in  connection  with  the  fall  meet- 
ing of  the  patent  society  were  shown. 

The  Texas  Section  of  the  American 
Society  of  Civil  Engineers  held  its  fall 
meeting  at  San  Antonio,  Oct.  20  and  21. 
Technical  papers  were  presented  deal- 
ing with  the  engineering  problems  in- 
volved in  many  of  the  public  works  of 
the  state.  The  section  endorsed  the 
movement    for    reclamation    and    flood 
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control  as  advanced  by  the  Texas  Con- 
servation Association,  directed  the  ap- 
pointment of  a  committee  to  confer  with 
the  state  highway  engineer  in  recom- 
mending legislation  as  to  roads,  bridges, 
and  ferries,  and  authorized  the  appoint- 
ment of  a  committee  to  report  on  spill- 
way and  wasteway  dimensions.  The 
officers  elected  were  E.  E.  Sands,  presi- 
dent; A.  J.  McKenzie,  first  vice-presi- 
dent; John  A.  Norris,  second  vice-presi- 
dent. As  the  secretary  holds  office  for 
two  years,  E.  N.  Noyes  continues  in  that 
office  for  the  ensuing  year. 

The  New  England  Water  Works  As- 
sociation, through  the  nominating  com- 
mittee appointed  at  the  recent  New 
Bedford  convention,  has  prepared  a  list 
of  nominees  for  offices  of  the  associa- 
tion for  1923,  which  follows: 

President,  Percy  R.  Sanders,  supeinn- 
tendent  of  water-works.  Concord,  N.  H.; 
vice-presidents,  George  A.  Carpenter, 
city  engineer,  Pawtucket,  R.  I.;  Reeves 
J.  Newsom,  commissioner  of  water  sup- 
ply, Lynn,  M;ass.;  David  A.  HefTernan. 
superintendent  of  water-works,  Milton, 
Mass.;  Frank  E.  Winsor,  chief  engi- 
neer, board  of  water  supply.  Providence, 
R.  I.;  Theodore  L,  Bristol,  president 
and  manager  Ansonia  Water  Co., 
Ansonia,  Conn.;  Vernon  F.  West,  treas- 
urer and  manager  of  water  companies, 
Portland,  Me.;  secretary,  Frank  J.  Gif- 
ford,  superintendent,  Dedham  Water 
Co.,  Dedham,  Mass.;  treasurer,  Fred- 
eric I.  Winslow,  division  engineer, 
metropolitan  water-works,  Framingham, 
Mass. ;  editor,  Henry  A.  Symonds,  con- 
sulting engineer  Boston,  Mass.;  adver- 
tising agent,  Fred  O.  Stevens,  super- 
intendent of  water-works,  Weymouth, 
Mass. 


Personal  Notes 


F.  T.  Mack,  chief  engineer  of  the 
Sunnyside  Valley  Irrigation  Co.,  of 
Sunnyside,  Wash.,  has  tendered  his 
resignation. 

R.  M.  B  E  A  N  F I  E  L  D,  civil  and 
mechanical  engineer,  has  opened  an 
office  in  the  Brix  Bldg.,  Fresno,  Calif. 

John  Stephan  Worley,  of 
Worley  &  Black,  accountants  in  New 
York  City,  and  formerly  consulting  val- 
uation engineer  to  the  Interstate  Com- 
merce Commission,  has  been  invited  to 
become  Professor  of  Transportation 
and  Railroad  Engineering  at  the  Uni- 
versity of  Michigan.  Mr.  Worley  has 
indicated  that  he  will  accept. 

F.  H.  Stephenson,  for  the  past 
three  years  assistant  civil  engineer  on 
the  design  and  construction  of  the  De- 
troit Filtration  Plant,  has  been  ap- 
pointed assistant  superintendent,  De- 
troit Department  of  Water  Supply.  He 
succeeds  W.  M.  Mitchell,  who  recently 
resigned. 

Robert  S.  Parsons,  vice-presi- 
dent in  charge  of  operations  on  the 
Erie  R.R.,  has  been  appointed  vice- 
president  of  the  Ohio  region  with  head- 
quarters at  Youngstown. 

W.  A.  Baldwin,  manager  of  the 
Ohio  region  of  the  Erie  R.R.,  has  been 


appointed  vice-presdent  in  charge  of  op- 
erations, with  headquarters  at  New 
York. 

H.  D.  Robinson  and  D.  B. 
S  T  E I  N  M  a  N,  New  York  City,  have 
been  retained  to  act  jointly  as  consult- 
ing engineers  on  the  design  and  con- 
struction of  a  suspension  bridge  of 
1.114-ft.  span  at  Florianopolis,  Brazil. 
The  bridge  will  carry  a  highway,  elec- 
tric railway  and  aqueduct  and  will 
have  1,660  ft.  of  approach  spans.  The 
estimated  cost  is  $2,000,000.  With 
Messrs.  Robinson  and  Steinman  is  as- 
sociated L.  N.  Gross  as  consulting 
engineer  on  erection.  The  contract  has 
been  awarded  to  a  Brazilian  firm,  By- 
ington  and  Sundstrum,  Sao  Paulo.  The 
American  Bridge  Co.  will  fabricate  the 
steelwork. 

D  R.  J.  A.  L.  W  A  D  D  E  L  L,  consulting 
engineer  of  New  York  City,  has  been 
elected  an  honorary  member  of  the 
National  Society  of  Engineers  of  Barce- 
lona, Spain. 

R.  B.  A  L  L  P  o  R  T,  of  the  Allport  Con- 
struction Co.,  Richmond,  Va.,  was  re- 
cently elected  president  of  the  Virginia 
Contractors  Association. 

Dr.  Edouard  G.  Deville,  for 
the  past  37  years  surveyor-general  of 
Canada,  was  created  an  honorary  life 
member  of  the  Engineering  Institute  of 
Canada  at  a  luncheon  held  by  the  Ot- 
tawa branch  of  the  Institute  Oct.  31. 

C.  R.  Thomas,  editor  of  Profes- 
simial  Engineer  and  in  charge  of  pub- 
lic information  for  the  American  As- 
sociation of  Engineers,  has  resigned  to 
accept  a  position  with  La  Salle  Exten- 
sion University  as  assistant  to  the  Di- 
rector of  Publicity. 

E.  B.  P  o  w  E  L  L  of  Stone  &  Webster, 
Inc.,  of  Boston,  sailed  Oct.  28  on  the 
Majectic  to  make  a  study  of  recent  de- 
velopments in  European  power-plant 
practice.  He  expects  to  visit  England, 
France  and  Germany  and  to  return  to 
this  country  early  in  December. 

FrdericWilliam  Lyon,  divi- 
sion engineer  of  the  bureau  of  water, 
Pittsburgh,  has  been  appointed  by  the 
director  of  public  works  of  that  city 
chief  engineer  of  the  bureau  of  engi- 
neering. Mr.  Lyon  replaces  Charles 
M.  Reppert,  whose  resignation  was 
noted  in  these  pages  recently.  Mr. 
Lyon  has  been  in  the  service  of  the  city 
for  eleven  years,  having  started  as  an 
assistant  engineer  during  the  building 
of  the  Aspinwall  pumping  station.  Dur- 
ing his  early  professional  career  he  was 
with  the  Isthmian  Canal  Commission 
for  several  years,  in  the  office  of  the 
chief  engineer  of  the  Bolivian  National 
Rys.  and  stationed  at  La  Paz,  with  the 
Pennsylvania  State  Highway  Depart- 
ment, and  the  Pittsburgh  Flood  Com- 
mission. Until  a  definite  appointment 
is  made  E.J.  U  M  s  t  e  A  D,  division  en- 
gineer of  the  mechanical  department  of 
the  bureau  of  water,  will  be  Mr.  Lyon's 
successor  as  head  of  the  mechanical 
department. 

George  I.  Oakley,  former  field 
superintendent  for  the  Guaranty  Con- 
struction Co.,  New  York  City,  has 
joined  the  staff  of  the  J.  G.  White  Engi- 
neering Corp. 

Frederick  W.  Sarr,  first  dep- 


uty highway  commissioner,  and  JOHN 
F.  HuBER,  senior  assistant  engineer 
of  the  New  York  State  Highway  Com- 
mission, were  seriously  injured  in  a  re- 
cent automobile  accident,  at  Pough- 
keepsie,  N.  Y.,  in  which  one  person  was 
killed.  The  machine  in  which  they  were 
driving,  in  an  attempt  to  avoid  a  colli- 
sion with  another  machine,  skidded  and 
crashed  into  a  tree  and  overturned.  Mr. 
Sarr  received  a  compound  fracture  of 
the  left  leg  and  internal  injuries,  and 
Mr.  Iluber  contusions  and  abrasions  of 
both  legs. 

Dr.  George  Otis  Smith  has 
resigned  as  director  of  the  U.  S.  Geo- 
logical Survey  so  that  he  might  legally 
qualify  as  a  member  of  the  President's 
coal  commission.  It  is  understood  that 
this  resignation  is  purely  temporary 
and  made  to  remove  all  obstacles  to  his 
becoming  a  member  of  the  commission. 
During  his  absence,  Philip  S. 
Smith,  who  has  been  serving  as  the 
survey's  administrative  geologist,  will 
become  director. 

David  White  will  soon  resign  as 
chief  geologist  of  the  U.  S.  Geological 
Survey,  and  will  resume  private  re- 
search work.  He  will  be  succeeded  in 
the  office  of  chief  geologist  by  W.  C. 
M  E  N  D  e  N  H  a  L  L.  Mr.  Mendenhall 
has  been  a  member  of  the  survey  staff 
for  twenty-eight  years,  for  more  than 
ten  years  of  which  he  served  as  geolo- 
gist in  charge  of  the  land  classification 
board.  Mr.  White  would  have  com- 
pleted ten  years  of  service  as  chief 
geologist  of  the  Geological  Survey  in 
December. 


Obituary 


T.  DeWitt  Cuvler,  chairman 
of  the  Association  of  Railway  Execu- 
tives and  director  of  the  Pennsylvania, 
the  Santa  Fe,  and  the  New  York,  New 
Haven  &  Hartford  and  other  railroads, 
died  on  Nov.  2  in  his  private  car  as 
it  was  entering  Philadelphia  from 
Rochester,  N.  Y.,  where  he  had  spoken 
the  preceding  day  on  railroad  matters. 
Mr.  Cuyler  was  of  Dutch  ancestry  and 
was  born  in  Philadelphia,  Sept.  28, 
1854.  He  graduated  from  Yale  Uni- 
versity in  1874  and  was  admitted  to  the 
Pennsylvania  bar.  He  was  active  in 
the  National  Guard  and  attained  in  its 
service  the  rank  of  colonel.  Following 
the  example  of  his  father,  who  had 
been  general  counsel  of  the  Pennsyl- 
vania Railroad  Co.,  Mr.  Cuyler  entered 
railroad  work  and  became  a  director  of 
the  Pennsylvania  R.R.  in  1899,  of  the 
New  York,  New  Haven  &  Hartford  in 
1910,  and  later  of  the  Maine  Central, 
the  Atchison,  Topeka  &  Santa  Fe,  the 
Long  Island,  the  International  Ry.  of 
Buffalo,  the  Interborough  Metropolitan 
and  Interborough  Rapid  Transit  Cos. 
of  New  York,  and  the  Long  Island  Con- 
solidated Electric  Co.  He  was  associ- 
ated also  with  many  financial  and  in- 
dustrial enterprises.  For  several  years 
he  has  been  the  recognized  spokesman 
of  the  railroad  interests  of  the  country 
and  during  the  recent  shopmen's  strike 
occupied  a  prominent  place  in  the  coun- 
cils of  the  executives. 
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From  the  Manufacturer's  Point  of  View 


A  Point  of  Contact  Between 
Maker  and  User  of  Construc- 
tion Equipment  and  Materials 


Cement  Demand  Peak  Taxes 
Transport  Facilities 

Makers  Face   Problem   of   Shipping   40 

Per  Cent  of  Year's  Production 

in  90  Days 

By  L.  R.  Burch 

Assistant  to  the   President.   Atlas  Portland 

Cement  Co.,  New  York. 

SEASONAL  demand,  governed  largely 
by  activity  in  the  building  and  gen- 
eral construction  industries  which  is 
always  greatest  in  the  warm  months,  is 
a  controlling  influence  in  cement  ship- 
ments.     To    move    this    year's    cement 


Ban  on  Operating  Machinery 
at  Road  Show  Removed 


Are  New  "Styles"  in  Demand  for 
Construction  Equipment? 

A  demand  for  constantly  changing 
"styles"  in  rock  drills  is  indicated  by 
"Engineering  and  Mining  Jonrnal- 
Press"  in  an  editorial  reprinted  belotv. 
Dn  nmntifacturers  in  the  general  con- 
sfructiov  field  encounter  the  same  con- 
ditions, for  example,  in  the  case  of 
concrete  mixers,  steam  shovels,  cranes, 
hoists,  buckets,  motor  trucks  and  other 
types  of  equipment?  Comment  is 
invited. — Editor. 

"The  multiplicity  of  rock  drills  and 


By   a   decision   of    the   committee   in 
charge   of  arrangements   for   the   Good 

Roads  Show  and  convention  to  be  held  ,,  j        -  ,      •  

in    Chicago,    Jan.    15-19,    the    technical  ^^^  speedy  replacement  of  one  type  by 

sessions   will   be   held  at  the   Congress  ^  "swer  design  has  often  been  ascribed 

Hotel,  while  the  exhibits  will  be  staged  *°   competition   between   ambitious   and 

in  the  Coliseum.     This  will  remove  the  l^'p^'i'^ssive   manufacturers.     Undoubt- 

ban  on  the  operation  of  machinery  dur-  ''"'y'   competition   has  been  a   primary 

ing  the  convention  sessions,  which,  when  f^^^e,  but  one  prominent  drill  manufac 

previously   held   in   the   Coliseum,  were  ''"'''""  ™"°  discussed  the  subject  with  U! 

interfered    with    by    the    noise    of    the  '"ecently  ascribed  the  reason  to  the  mine 
machines  on  the  floor  below. 


superintendent  and  manager.  He  said 
that  when  a  salesman  approached  a 
manager,  the   salesman  would   be  con- 


production,  estimated  at  120,000,000  bbl.,    cannot  correct  it.    They  cannot  do  more    fronted  with  the  question :   What  h 


about   600,000   cars   are  necessary,   not     than  make  helpful  suggestions. 

including   those   required  for   coal   and        This    is   their   suggestion:    Inasmuch 

other  materials  used  in  the  process  of    as  car  shortages  and  railroad  congestion 

manufacture.     Of  this  total   almost  40    will  be  with  us  until  the  railroads  are 

per  cent,  or  240,000  cars,  must  be  able  to  get  back  on  their  feet,  trans- 
moved  within  a  period  of  90  to  100  days     portation  facilities  must  be  used  while 

— from   the   latter  part  of  .July  to   the     they    are    available.      This    means    that 

beginning  of  cold  weather.     This  short     every  effort  must  be  made  to  get  shin- 

spfce  of  time  constitutes   the  neck   of    ments  out  during  the  winter,  spl-ing  an^d    b^t^M^inel^rthe^l^^LdHll^eUp' 

the  bottle  and,  unfortunately,  it  occurs  |  ,     ^^^^.^  „„^^  the  standard      This  fs^  not 

the  fault  of  the  new  drills,  as  their 
performance  almost  doubles  that  of  the 


you  got  that  is  new?  Thus  the  demand 
for  novelties  has  apparently  come  from 
the  mines. 

"New  fashions  are  in  order.  Despite 
the  repeated  changes  in  drilling  equip- 
ment, our  drill  manufacturer  asserts 
that  the  average  drilling  performance 
of   today   does   not  greatly   exceed   the 


at  the  season  when  the  railroads  are 
called  upon  to  carry  the  heaviest 
traffic. 

Furthermore,  because  the  raw  ma- 
terial, called  "cement  rock,"  from  which 
Portland  cement  is  manufactured,  can 
be  found  only  in  certain  sections  of 
the  country,  portland  cement  mills  are 
frequently  grouped,  a  circumstance 
which  adds  greatly  to  the  burden  of  the 
railroads.  Were  the  plants  distributed 
over  a  larger  area  the  tension  would  be 
relieved.  This  is  an  extremely  impor- 
tant fact,  because  it  has  a  tendency  not 
only  to  increase  ear  shortages,  but  re- 
sult in  embargoes  and  other  conditions 
which  are  the  outcome  of  overladen 
transportation. 

How  Demand  Varies 
'The  accompanying  chart  shows  the 
shipments  of  cement  by  months  aver- 
aged for  the  years  1919,  1920  and  1921. 
From  the  low  level  of  less  than  3,000,000 
bbl.  in  Januarv  it  reaches  the  peak  of 
over  11,000,000  bbl.  in  September  and 
October,  dropping  off  sharply  in 
November  to  less  than  7,000,000  bbl. 
Upon  the  ability  of  the  cement  com- 
panies to  meet  this  peak  demand  de- 
pends, to  a  great  extent,  their  year's 
profits.  They  plan  to  have  their  stocks 
and  their  production  in  such  shape  as 
best  to  handle  the  problem.  In  fact, 
their  whole  operation  might  be  said  to 
be  regulated  with  this  condition  in 
mind. 

With  traffic  conditions  such  as  have 
existed  in  the  past  few  years  it  has 
been  impossible  for  the  railroads  to 
handle  the  volume  of  business  that  is 


.    <    \f>   o   z.   a 

Month  (overagedforl919-19Jl) 
AVERAGE    MONTHLY    SHIPMENTS    OF 
PORTLAND  CEMENT  IN  U.  S.,  1919-1921 


piston  drill.  It  is  attributable  to  the 
driller  and  his  policy  of  holding  back. 
As  a  result  there  is  a  capital  input  for 
drilling  equipment  that  is  not  earning 
its  way.  The  new  drills  require  less 
manual  effort,  even  with  increased  out- 
put, as  compared  with  the  older  types. 
The  mining  company  pays  a  stiff  price 
for  every  change  in  design  or  added  im- 
provement in  the  drill  and  its  acces- 
sories. A  commensurate  return  in  per- 
formance should  result.  Without  it, 
there  is  a  cumulative  money  loss  that 
must  necessarily  have  its  effect  upon 
the  industry  generally." 

Seven  Grades  of  Asphalt  Ample, 
Says  A.  B.  Fletcher 

Supplementing  the  recent  discussion 
in  these  columns  by  highway  officials  of 
the  proposal  to  limit  the  number  of 
varieties  of  asphalt  to  7  (by  the  pene- 
tration test)  the  following  comment  has 
been  received  from  A.  B.  Fletcher, 
state  highway  engineer  of  California: 

_  "I  agree  with  the  producers'  point  of 
view,  that  for  all  practical  purposes  not 
more  than  7  grades  of  asphalt  are 
justified,  and  in  my  opinion  we  can  get 
along  very  nicely  with  even  a  smaller 
niimber  than  this.  The  California 
Highway  Commission  specifications  al- 
ready comply  very  closely  with  the 
specifications  suggested  by  the  Asphalt 
Association  and  by  the  American  So- 
ciety for  Testing  Materials,  except  for 
the  lower  limits  for  penetration. 
"At  present  we  are  not  using  much 


thrown  upon  them.    If  the  cement  peak  early   summer.     To   do  so   may   entail  ---  x,.^„^ ^  „.^  „„^  „oi. 

came    when    freight    shipments    were  some  inconvenience  and  some  expense,  asphalt  on  state  highway  work  in  Call 

light  it  could  be  done,  but  just  when  but  neither  is  commensurate  with  the  fornia  with  a  penetration  of  less  than 

the  construction  job  needs  building  ma-  losses   that  result  from  delays   apt  to  50,  as  it  is  felt  that  the  value  of  asphalt 

terials   the  farmer  also  needs   cars   to  occur    later    on.      Co-operation    of    the  of  a  lower  penetration  is  still  subject 

move  his  crops.  various  branches  of  the  construction  in-  to  demonstration.     In  localities   where 

the  cement  manufacturers  would  be  dustry   toward   the   elimination    of   the  extreme  heat  conditions  prevail  we  have 

more  than  glad  to  correct  such  a  serious  peak  load,  by  spreading  shipments  more  used  as  low  as  from  30  to  40  penetra- 

evil  m  their  business,  for  it  is  expensive  evenly  throughout  the  year,  would  mean  tion,  but  only  in  special  cases 

irom  many  different  angles.     But  they  a  vast  saving  to  everyone  concerned.  "In  general,  however,  it  can' be  borne 
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in  mind  that  California  is  not  con- 
fronted with  numerous  varieties  of 
bituminous  products  which  are  avail- 
able in  other  states.  It  has  not  been 
considered  necessary,  therefore,  to 
specify  certain  characteristics,  since  it 
is  known  that  all  California  asphalts 
are  practically  standard  between  pene- 
tration limits." 


To  Allot  Exhibit  Space  for 
Good  Roads  Show 

Allotment  of  space  for  the  Good 
Roads  Show,  to  be  held  in  the  Coliseum, 
Chicago,  Jan.  15-19,  will  take  place  Nov. 
17  according  to  a  deci.sion  reached 
Oct.  27  at  a  meeting  in  Chicago  of  the 
directors  of  the  Highway  Industries 
Exhibitors  Association.  Several  plans 
of  conducting  the  drawing  and  assign- 
ing space  to  exhibitors  were  discussed 
and  by  resolution  the  Exhibitors  Com- 
mittee was  empowered  to  decide  upon 
the  procedure  which,  in  its  opinion, 
would  best  serve  the  interests  of  the 
exhibition  and   the  manufacturers. 

At  the  meeting  of  directors  organiza- 
tion and  constitutional  details  were 
approved  and  all  of  the  old  officers 
were  re-elected  to  serve  until  March  1, 
1923,  when  a  new  fiscal  year  will  begin. 
The  present  directorate  also  will  serve 
until  that  date. 


Winter  Buying  of  Pipe 

Discussion  continued  from 
last  week's  issue. 


Francis  T.  Cutts 

Assistant    Water    Commissioner,    St.    Louis 

Locally,  money  for  the  purchase  of 
pipe  is  appropriated  from  water-works 
revenue  by  the  Board  of  Aldermen,  and 
of  course  no  money  can  be  appropriated 
unless  the  funds  in  water-works  rev- 
enue are  sufficient  to  cover  the  appro- 
priation. Such  appropriations  are  us- 
ually made  in  the  spring  of  the  year 
and  contracts  for  the  pipe  would  ordi- 
narily be  ready  for  letting  about  May 
or  June,  anticipating  the  delivery  of 
pipe  during  the  summer  and  fall.  In 
the  past  this  has  generally  been  the 
practice  followed.  This  year,  however, 
bids  for  pipe  were  received  during  the 
first  week  of  October  calling  for  de- 
livery during  the  fall  and  winter.  I 
can  see  no  reason  why  it  would  not  be 
possible  in  most  cases  to  anticipate 
needs  for  a  year's  business  and  pur- 
chase the  material  for  delivery  over  an 
extended  period. 

In  the  locality  of  St.  Louis  winter 
construction  is  generally  possible  with 
the  exception  of  about  sixty  days — that 
is,  during  January  and  February.  We 
have  found,  however,  that  it  is  difficult 
to  restore  street  surfaces  to  a  satisfac- 
tory condition  at  a  time  when  the 
weather  is  below  freezing,  and  for  that 
reason  work  during  the  winter  can  best 
be  handled  in  the  sparsely  settled  out- 
lying districts. 

The  City  of  St.  Louis  has  made  a 
practice  of  furnishing  an  inspector  at 
the  foundry,  and  in  order  to  keep  in- 
spection costs  at  a  minimum  it  is,  of 
course,  desirable  to  have  any  individual 
order  made  up  within  the  minimum 
time  at  the  foundry. 

It  has  not  been  our  experience  that 
the   pipe   manufacturers   have  exerted 


themselves  in  offering  any  price  differ- 
entials that  would  encourage  buying 
during  the  winter  months.  If  such  dif- 
ferentials were  made,  it  would  undoubt- 
edly encourage  purchases  at  that  time. 
St.  Louis  has  never  had  any  great 
difficulty  in  getting  contracts  promptly 
filled,  regardless  of  the  time  of  year  at 
which  the  contract  was  let.  In  recent 
years  our  purchases  of  cast-iron  pipe 
have  been  comparatively  small  and  I 
presume  that,  under  any  arrangements, 
deliveries  on  co,itracts  entered  int3  at 
this  time  would  be  very  much  delayed. 
I  believe,  however,  that  some  benefit 
might  accrue  if  the  pipe  manufacturers 
would  indicate  a  willingness  t^  co- 
operate with  the  water-works  depart- 
ments in  this  respect. 

W.  S.  Cramer 

Cliief  Engineer.  Lexington   (Ky.)   Hydraulic 
&   Manufacturing  Co. 

In  this  locality  it  is  practical  to  lay 
pipe,  with  few  exceptions,  at  any  time 
of  the  year  and  if  a  price  was  made 
that  was  attractive  a  great  deal  of 
work  would  probally  be  done  in  winter 
months  in  a  greater  part  of  the  country. 

With  our  company  we  make  most  ex- 
tensions on  order  from  the  city  commis- 
sioners and  this  only  where  additional 
fire  protection  is  needed.  Most  of  the 
other  extensions  are  made  for  develop- 
ment companies  on  such  short  notice 
that  there  is  no  time  to  anticipate  the 
buying  of  material.  Most  of  our  exten- 
sion this  year  was  in  a  development 
that  amounted  to  about  7,000  ft.  of  pipe 
with  but  a  few  days'  notice  of  re- 
quirement. 

We  have  never  been  approached  to 
buy  on  winter  schedule  and  a  recent  rise 
of  $6  per  ton  does  not  encourage  us  to 
do  any  work  this  winter. 

It  would  be  almost  impossible  for  us 
to  anticipate  our  requirements  for  a 
year  for  the  reasons  stated  above. 


George  H.  Fenkell 

General  Manager.  Department  of 
Water  Supply,   Detroit 

Replying  to  your  inquiry  as  to  the 
desirability  of  water-works  plants  mak- 
ing purchases  of  pipe  throughout  the 
year  rather  than  during  the  spring  and 
summer  months : 

For  the  purpose  of  this  discussion 
municipal  plants  may  be  divided  into 
two  classes:  (1)  those  that  contract 
for  pipe-laying  and  provide  that  the 
contractor  shall  furnish  the  material; 
(2)  those  that  lay  the  pipe  with  their 
own  forces.  With  the  first  class,  or 
those  that  contract  their  work,  it  will 
be  necessary  for  the  department  to  pur- 
chase the  pipe  and  furnish  it  to  the  con- 
tractor, and  while  this  may  be  done  at 
times,  I  do  not  expect  it  will  become  a 
general  practice.  The  contractor  de- 
livers the  pipe  from  the  cars,  and  as 
many  of  the  departments  are  without 
storage  facilities,  I  would  expect  that 
the  present  practice  of  buying  during 
the  working  season  would  be  continued. 

The  second  class,  or  those  depart- 
ments that  lay  the  pipe  themselves,  can 
spread  the  purchase  through  the  year 
provided  storage  yards  are  available. 
Many  departments  are  not  provided 
with  such  yards,  cranes  and  skidways, 
and  so  they  prefer  to  haul  direct. 

I  believe  the  purchase  of  pipe  will 
be  continued  through  the  year  when  the 
foundries  can  prove  to  their  customers 
that  it  will  work  to  the  lattcr's  benefit 
financiallv. 


Business  Notes 


Austin  Machinery  Corp. 
has  moved  its  general  offices  from 
Chicago  to  Toledo,  Ohio,  address  Sta- 
tion C,  Dorr  St. 

Joseph  T.  Ryerson  &  Son, 
Chicago,  manufacturers  of  steel  prod- 
ucts, announce  a  celebration  in  honor 
of  the  company's  eightieth  anniversary 
this  month.  Joseph  T.  Ryerson  arrived 
in  Chicago  1842,  lented  a  small  two- 
story  brick  building  at  Clark  and  Water 
Streets  for  $200  per  year  and  began 
business  with  a  $20,000  stock  of  iron 
received  from  Pittsburgh.  Today  the 
Chicago  plant  of  the  company  occupies 
a  ground  area  of  over  19  acres  with 
nearly  a  million  square  feet  of  floor 
space.  There  are  four  other  complete 
steel  service  plants  in  addition  to  offices 
in  the  principal  cities.  Mr.  Ryerson 
died  March  9,  188,'?,  and  was  succeeded 
as  president  of  the  company  by  his  son, 
Eaward  L.  Ryerson.  In  1912  when  Mr. 
Ryerson  became  chairman  of  the  board 
of  directors  Clyde  M.  Carr  was  ap- 
pointed to  the  presidency. 

R  a  N  s  o  M  E  Concrete  M  a- 
C  H  I  N  E  R  Y  C  o.,  Dunellen,  N.  J.,  due  to 
an  increased  volume  of  business,  par- 
ticularly in  the  paving  and  small  mixer 
fields,  has  decided  upon  a  further  en- 
largement of  its  plant.  About  a  year 
ago  the  company  doubled  its  floor  space 
and  the  new  extension  to  be  undertaken 
now  provides  for  an  increased  floor  area 
of  33.^  per  cent  in  a  new  one-story 
building.  The  structure  will  have  a 
monitor  roof,  will  be  of  concrete  and 
steel  and  will  cover  a  ground  area  of 
nearly  10,000  square  feet.  Its  erection 
will  be  commenced  immediately. 

Theodore  Henry  announces 
that  he  has  severed  connections  with 
J.  H.  Burton  &  Sons  Co.,  Inc.,  and  has 
opened  an  office  at  299  Madison  Ave., 
New  York  City,  to  engage  in  the  whole- 
sale yellow  pine  and  fir  lumber,  oak, 
and  pine  piling  business  under  the  firm 
name  of  Theodore  Henry,  Inc. 

Heyl  &  Patterson,  Inc., 
Pittsburgh  and  New  York,  have  received 
from  the  City  of  Providence,  R.  I.,  the 
contract  for  two  traveling,  revolving 
boom  cranes  of  the  hammerhead  type 
for  handling  lumber  at  the  new  modern 
lumber  storage  yard  now  under  con- 
struction at  Fields  Point.  These  cranes 
are  to  have  a  maximum  working  radius 
of  90  ft.  and  a  capacity  of  .5  tons  with 
a  two-speed  gear  shifting  arrangement 
built  into  the  hoist  engine  so  that  loads 
lighter  than  31  tons  in  weight  can  be 
handled  at  a  hoisting  speed  of  200  ft. 
per  minute,  whereas  loads  between  3J 
and  .5  tons  vill  be  hoisted  at  the  rate 
of  100  ft.  per  minute.  Bids  for  these 
cranes  were  opened  in  Providence  on 
Sept.  5.  The  A.  C.  Dutton  Lumber 
Corp.,  lessees  of  the  Fields  Point 
lumber  storage  development,  have  like- 
wise awarded  to  Heyl  &  Patterson,  Inc. 
a  contract  for  two  motor-driven  lumber- 
carrying  |)ortals  of  .50  tons  capacity, 
which  are  to  be  used  in  connection  with 
the    above-mentioned    cranes. 

The  Hi'BnARD  Machine  Co. 
has  opened  new  offices  and  works  at 
969  Folsom  street,  San  Francisco, 
Calif.,  and  will  specialize  in  all  classes 
of  machinery  and  plant  installation. 
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Equipment  and  Materials 


Motor-Truck  Mounting  Widens 
Loader's  Operating  Range 

In  its  new  path-digging  bucket  ele- 
vator, mounted  on  a  motor-truck 
chassis,  the  George  Haiss  Manufactur- 
ing Co.,  New  York,  has  developed  a 
machine     to     meet     requirements     for 


rapid  loading  with  a  single  unit  at  a 
number  of  widely  separated  points. 
Examples  of  conditions  to  be  met  by 
this  machine  are  indicated  by  the  fol- 
lowing: A  coal  dealer  may  have  many 
yards,  a  contractor  may  receive  ma- 
terial at  different  points,  a  material 
dealer  may  operate  at  several  storage 
sites,  the  volume  of  work  at  only  one 
piece  being  insufficient  to  justify  the 
purchase  of  loading  apparatus.  With 
a  single  mobile  loader,  however,  many 
points  may  be  served,  as  the  truck  can 
travel  at  speeds  of  15  to  20  miles  per 
hour. 

In  the  machine  illustrated  herewith 
the  regular  A-frame  suppoi-ts  on  which 
the  elevator  is  pivoted  are  erected  over 
the  rear  axle  of  the  truck,  and  the 
necessary  transmission  gearing,  chains, 
etc.,  are  placed  as  on  standard  loaders. 
The  elevators  are  equipped  with  feed- 
ing propellers,  so  that  no  shoveling  is 
required  to  clean  a  path  into  the  pile 
for  the  loader  chassis.  Buckets  are 
equipped  with  cutting  teeth  and  a  two- 
way  side-discharge  chute  permits  trucks 
to  be  loaded  on  either  side. 

When  the  truck  chassis  is  eq^uipped 
with  a  jackshaft  for  operating  a  body- 
dump  hoist  the  elevator  is  driven  by  it; 
when  not  so  equipped,  a  r.econd  motor 
is  installed  to  drive  the  elevator.  The 
second  plan,  while  more  expensive, 
gives  better  operation,  the  manufac- 
turers state,  as  the  loader  can  be 
backed  into  the  pile  while  the  elevator 
is  operating.  The  loading  capacity  of 
the  machine  is  from  1  to  2  cu.yd.  per 
minute.  The  loader  illustrated  was 
timed  by  its  manufacturers  to  load  4 
tons  of  egg  coal  in  3  min.  40  sec,  or  at 
a  rate  of  more  than  1  cu.yd.  per  min. 

Of  the  trucks  which  have  been 
equipped  with  Haiss  loaders  one  is  in 
the  hands  of  a  large  New  York  coal 
dealer  who  has  several  yards  widely 
scattered  throughout  the  Bronx;  an- 
other is  owned  by  a  contractor  in 
Toronto  who  has  several  gravel  banks 
some  miles  anart  and  is  also  receiving 


material  by  rail;  and  a  third  belongs 
to  a  large  trucking  company  in  New 
York  which  uses  the  loader  in  connec- 
tion with  the  hauling  of  ashes,  sand 
and  gravel  and  earth  spoil. 


Skip  Guard  for  Paving  Mixer 

The  Chain  Belt  Co.,  Milwaukee,  is 
now  equipping  its  Rex  pavers  with  a 
patented,  automatically  operated  guard 
which  prevents  workmen,  or  others, 
from  getting  beneath  the  charging  skip 
while  it  is  elevated.  Heretofore  skip 
guards  used  on  pavers  provided  for  the 
sides  only,  but  did  not  prevent  anyone 
from  accidentally  walking  beneath  the 
skip  from  the  end.  They  were  also 
stationary  and  to  a  certain  extent  in- 
terfered with  efficient  charging,  es- 
pecially with  the  industrial  railway 
system. 

The  Rex  skip  guard,  illustrated  here- 
with, completely  surrounds  the  skip 
buckets  but  does  not  interfere  with  the 
charging  of  the  paver.  When  the  skip 
is  down  and  the  guard  is  not  needed,  it 
rests  on  the  ground.  Trucks  and 
wheelbarrows  can  pass  over  it  while 
boxes  can  be  transferred  from  indus- 
trial railroad  cars  to  the  skip  without 
interference  from  the  guard. 

As  the  skip  rises,  the  guard  also  rises 
automatically    to    a    position    approxi- 


mately 3  ft.  off  the  ground.  Here  it  is 
held,  again  automatically,  until  the 
skip  returns  to  the  ground.  In  the  il- 
lustration the  skip  guard  is  shown  just 
as  it  is  rising  into  position  while  the 
skip  is  being  elevated.  The  picture  was 
taken  on  the  Twohy  Bros,  project,  near 
Tucson,  Arizona. 


Convertible  1^/^-Yd.  Revolving 

Shovel  Has  New  Features 

With  a  Ij-yd.  dipper,  25-ft.  boom, 
and  17-ft.  dipper  handle,  the  new  model 
37  is  announced  as  the  largest  of  the 
Marion  Steam  Shovel  Co.'s  small  re- 
volving-type shovels.  It  is  convertible 
into  a  dragline,  clamshell  or  orange- 
peel  bucket  excavator.  Three  optional 
types  of  mounting — crawling  traction, 
traction  wheels,  or  railroad  wheels — are 
provided.  On  standard  and  high-lift 
shovels  the  boom  and  dipper  handle  are 
a  combination  wood  and  steel,  while 
for    dragline    or    clamshell    work    the 


boom  is  all-steel  construction  spread 
at  the  foot  to  resist  side  sway  incident 
to  sudden  starting  and  stopping.  The 
entire  front  of  the  dipper  is  a  single 
manganese  steel  casting  riveted  to  the 
side  plates. 

The  hoisting  engines  are  direct- 
geared  to  the  drum  which  has  a  grooved 
barrel  of  sufficient  length  to  require 
only  a  single  wrap  of  the  cable  to  raise 
the  dipper  to  its  highest  position.  Gears 
and  pinions  are  of  open-hearth  steel, 
annealed  and  heat-treated,  and  have 
machine-cut  teeth.  For  dragline  or 
clamshell  work  an  extra  drum  may  be 
attached  in  tandem  with  the  hoisting 
drum.  Digging  and  rotating  operations 
are  entirely  controlled  by  three  hand- 
levers  and  a  foot  brake. 

The  lower  or  truck  frame  is  formed 
from  a  large  openhearth  steel  casting — 
a  form  of  construction  which  the  manu- 
facturers claim  is  entirely  different 
from  anything  heretofore  produced  for 
a  machine  of  this  size.  The  boiler  is  of 
the  vertical  through-tube  type,  the  tubes 
being  electric-welded  at  both  ends  to 
prevent  leak;. 

The  design  provides  for  the  addition 
of  parts  necessary  to  convert  the  stand- 
ard shovel  into  a  clamshell,  orange- 
peel,  or  dragline  excavator,  or  into  a 
material-handling  crane.  Any  one  of 
several  combinations  can  be  effected. 


Publications  from  the 
Construction  Industry 

steel  Stnietures  —  McClintIC-Mar- 
SHALL  Co.,  Pittsburgh,  designers,  man- 
ufacturers and  erectors  of  steel  struc- 
tures, indicates  the  scope  of  its  service 
in  a  69-p.  book  of  photographs  of  build- 
ings of  all  types  which  it  has  con- 
structed. The  views  cover  a  wide  range 
of  structures,  including  shops,  office 
buildings,  factories,  pier  sheds,  power 
stations,  department  stoi'es,  ware- 
houses, cold  storage  bins,  airship 
hangars,  shipyard  runways,  round- 
houses, and  lock  gates  for  the  Panama 
Canal. 

Conveyor  and  Elevator  Chain — 
Bkown  Hoisting  Machinery  Co., 
Cleveland,  in  a  12-p.  illustrated  cata- 
log, describes  various  sizes  and  types  of 
dropforged  chain  for  conveyors  and  ele- 
vators. The  bar  of  the  link  is  an  I-beam 
section,  designed  to  produce  great 
rigidity,  while  the  upset  ends  provide  a 
large  wearing  surface.  Tables  are 
given  designating  each  type  of  chain 
by  number  and  containing  other  de- 
tailed   information. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Production  and  Material  Stocks  in  Eight  Cities 

steel,  Lumber  and  Brick  Output  Increased — Car  Shortage  Causing 
Heavy  Mill  Reserves  but  Small  Dealers'  Stocks 


Steel — The  annual  rate  of  steel  ingot 
production  is  now  at  about  37,000,000 
tons  as  against  32,000,000  one  month 
ago,  and  19,000,000  tons  in  1921.  The 
steel  industry  generally,  is  proceeding 
at  about  75  per  cent  of  capacity,  despite 
the  perceptible  falling  off  in  steel  buy- 
ing throughout  the  country.  Inquiries, 
however,  regarding  45,000  new  freight 
cars  are  pending  in  Chicago.  Although 
production  is  increasing  slightly,  the 
bulk  of  the  output  applies  on  back-log 


last  year,  yet  9,256,000  more  bbl.  were 
produced  in  the  nine  months  of  1922 
than  during  the  corresponding  period 
of  1921,  according  to  the  Geological 
Survey.  A  total  of  81,563,000  bbl.  were 
produced  in  this  country  during  the 
three-quarters  of  this  year  while  the 
entire  output  for  1921  amounted  to 
98,842,049  bbl.,  indicating  that  total 
production  for  1922  will  probably  ex- 
ceed the  output  for  the  preceding  year 
by    about    9,000,000    bbl.      Shipments, 


Native  asphalt  always  available  in  any 
quantity.  Fair  stocks  of  structural 
steel;  nails  and  rivets  scarce. 

Denver — Car  shortage  holding  up 
lumber  deliveries  particularly  from 
Pacific  Northwest.  Local  dealers' 
stocks  sufficient  to  meet  present  de 
mand.  Brick  supply  good;  cement 
stocks  running  low. 

Minneapolis — Local  lumber  dealers" 
stocks  about  20  per  cent  below  normal, 
with  probably  50,000,000  ft.  in  yards. 
Stocks  piling  up  at  lumber  mills  owing 
to  shortage  of  cars  for  making  de- 
liveries to  dealers.  Brick  and  hollow 
tile  stocks  show  improvement  over  last 
month  but  only  small  quantities  avail- 
able.    No   shortage   of   lime.     Cement 


CONDITIONS  OF  MATERIALS  STOCKS  IN  IMPORTANT  CENTERS 


Stocks  on  hand  in  approximate  figures,  example:  (Lumber.  Minneapolis.  50.000.000  ft.) ; 
Atlanta,  1 0  days) ;  and  stocks  on  hand  in  general  terms 


time  required  for  delivery  of  carload  lots  to  city  job,  example:  (sewer  pipe, 
example:  (common  brick.  Philadelphia,  no  resen'e). 


San  Francisco 
Sewer  pipe Plenty 

Cement Low 

Lime Enough 

Common  brick  —     Well  supplied 

HoUowtUe Fair 

Lumber Used  as 

fast  as 
rec'd.  from 
mill 

.\sphalt Extensive 

reser\'es 
Structural  steel. .  .     Stocks  low- 


Denver 
Del.  24  hr. 

local  plant 
Del.  held  up  by 

car  shortage 
Plenty 

Supply  good 


Sufficient 

Local  stocks 
sufficient: 
mill  ship- 
ments de- 
layed. 

1 0  cars 


Minneapolis 


Warehouses 

depleted 
No  shortage 

Stocks  small 


New  Orleans 
Plentiful 

Fair 


Ample 


Supply  limited        Sufficient 


50.000.000  ft. 

Dealers'  stocks 
20  per  cent  be- 
low normal 

None 


Stocks  25 
per  cent 
normal 


No  market 


Atlanta 
Del.  10  days 

1 5  cars 

10  ears 

Plenty 

Del.  5@  6  days 

Heavy  pine 
stocks 


10  cars 
3  cars 


Philadelphia 
Depleted  in 
most  sizes 
Stocks  small 

Sold  faster  than 

shipped  in 
No  reser\'e 


Del.  held  up  by 
car  shortage 

Plenty, 
some 
grades 


Heavy 

reserves 
Delayed  mill 

shipments 


Birmingham 
Large 

Plenty 

Extensive 

Well  stocked 


Big  reser\'e 

stock 
Plenty 

pine 


Ample 
Heavy 


New  York 
Mill     del.     im- 

pro\nng 
Stocks   low- 
Plenty 

1 00  barge-loads 

Hudson  hard 

brick 
No     shortage; 

del.  bv -water. 
Pine,  del   5  (8.  6 

wk.  from  mill. 


Large     resen*es 

Mill  del.  affected 
by  car  short- 
age. 


tonnages.     Rail  embargoes  still  greatly 
impede    steel    shipments. 

Lumber — An  average  of  388  mills  re- 
porting to  the  National  Lumber  Manu- 
facturers' Association,  for  the  four 
weeks  ending  Oct.  21,  show  974,259,065 
ft.  cut;  753,901,097  ft.  shipped  and 
orders  covering  750,330,122  ft.  b.m. 
This  represents  a  gain  of  5  per  cent  in 
output;  a  falling  off  of  over  6  per  cent 
in  shipments  but  a  decrease  in  orders  of 
only  0.7  per  cent,  as  compared  with  the 


from  Jan.  1  to  Oct.  1,  1922,  reached 
88,684,000  bbl.,  an  increase  of  nearly 
20  per  cent  over  the  same  period  last 
year. 

Brick — Out  of  eighty-one  firms  re- 
porting to  the  Common  Brick  Manufac- 
turers' Association  of  America  for  the 
month  of  October,  only  two  wei'e  closed 
for  lack  of  coal  and  one  by  car  short- 
age. Total  production  for  the  month 
was  95,192,000  brick,  with  shipments  of 
78,000,000.     There  was  a  slight  reduc- 


REPORT  ON  COMMON  BRICK  FROM  81  YARDS  AS  OF  OCT.    I,  1922 

No.  of 

Firms  Plants  Burned  Unburned  Orders  Price  per 

",!?*■         T     ,   J-      o             ,              Report-  Closed  Brick  on  Brick  on  on  Thousand 

No.         Includmg  States  of                ing  Di.wn  Hand  Hand  Books  At    Brickyard 

1.  N.Y^New-EnElnnd                           5  I  4.055.000  4.785.000  3.326.000  $n00to$I8  00 

2.  Pa..  N.  X,  Md    D  C.  Del 9  I  8.210.000  10.258.000  26.681.000  I4  00to     19  00 

'■  ^"•.^  C^;S  C.-Ga..Fla 5  I  820.000  911.000  2.408.000  I400to    18.50 

4.  Mich  .Ohio,  W.  Va 11  2  3.707.000  8.490.000  12.409.000  I2  50to    18  00 

5.  IH..  Ind.  Wis      .      ._      ..              25  2  156.674.000  4.677.000  170.524.000  1 1   00  to    15  50 

6.  Ky..  Tenn.,  Miss.,  Ala.,  Ark., 

7    M  i'S  ^^  ■>•    Vt         \t  i,-   ,          '"  "  5,599,000  5.426.000  12.567.000  9  25  to     16  00 

7  N.  &  S.  Dak..  Minn.,  Neb.,  la., 

a    r,i,i^'^4!''^^S  A. I  ?  ll^M""  "O'"'  520.000  10  50to     18  00 

8  Okla..Tex..N.M. .......        5  1  5.545.000  1.030.000  1. 108.000  7  50  to    12.00 

9.  Wash.,    Ore.,    Mont.,    Wvo., 

,n   r'  iI''''«'"'*M^"''' I  S  259.000  350.000  835,000  13.50to     16.00 

10.  Cahf.,AnJi..Nev 3  0  3.131.000  6.136.000  3.950,000  14.50to    15  50 

81  II  190,756,000  42.162.000  234,328.000 


four  weeks  ending  Sept.  23.  Accord- 
ing to  the  latest  reports,  production  is 
still  only  2  per  cent,  while  shipments 
have  dropped  to  28  per  cent  and  orders, 
27  per  cent  below  normal. 

Cement — Manufacturers  report  2,227,- 
000  fewer  bbl.  of  cement  on  hand  Oct.  1 
than  were  available  at  the  same  time 


tion  of  orders  on  books  during  the 
month;  stocks  of  unburned  brick  on 
hand  increasing  over  17,000,000. 

San  Francisco — Kiln  products  plenti- 
ful with  unlimited  supplies  to  draw 
irom;  cement  stocks  still  low.  Lumber 
being  used  almost  as  rapidly  as  re- 
ceived  from  mills;   no   reserve   stocks. 


warehouses  depleted,  what  shipments 
are  received  are  delivered  to  job  from 
cars.  No  asphalt  available;  road  jobs 
being  held  up  awaiting  shipments. 

New  Orleans — Plenty  of  sewer  pipe, 
cement,  brick  and  hollow  tile  but  no 
market  for  asphalt  and  crushed  stone. 
Lumber  stocks  about  25  per  cent  of 
normal.  Scarcity  of  cars  holding  up 
mill  deliveries,  particularly  of  lumber, 
sand,  and  gravel. 

Atlanta — Scarcity  of  crushed  stone; 
brick  and  lumber  plentiful.  Situation 
improving  somewhat  as  compared  with 
last  month.  Deliveries  still  being  held 
up,  however,  particularly  on  highway 
construction  materials,  owing  to  pres- 
ent freight  situation. 

Philadelphia — Sewer  pipe  stocks  de- 
pleted because  of  slow  rail  deliveries 
from  mill.  Lime  being  sold  faster  than 
received.  Some  grades  of  lumber  still 
to  be  had  in  quantities  but  rail  situa- 
tion affecting  mill  shipments  adversely. 
Heavy  reserves  of  asphalt.  Dealers' 
stocks  of  brick,  cement  and  hollow  tile 
about  exhausted. 

Birmingham — Lack  of  cars,  for  ship- 
ping out  orders,  tending  to  pile  up  ma- 
terials stocks  beyond  usual   limits. 

New  York — Shipments  of  sewer  pipe 
from  mills,  improved  within  the  last 
week;  pine  lumber  deliveries,  however, 
take  five  to  six  weeks  as  against  seven 
to  nine  weeks,  during  October.  Cement 
stocks  arc  low  but  plenty  of  other  kiln 
products  available.  Owing  to  freight 
embargoes,  materials  not  transported 
by  water,  are  holding  up  building  con- 
struction to  a  considerable  extent. 
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Fifty  Big  Contracts  Since 
Sept.  1  Total  $82,450,907 

Of    These,     Industrial     Plants     Lead 
Commercial      Buildings      Next — 
Hotels  and  Apartments  Third 

Lists  of  contracts  awarded  on  the 
most  important  engineering  construc- 
tion projects  since  the  first  of  the  year 
have  been  published  from  time  to  time 
in  Enyiiteering  Nncs-Record  in  the  fol- 
lowing order:  twenty-six  covering  the 
first  quarter  of  the  current  year,  in 
the  Searchlight  Advertising  Section  of 
the  April  20  issue;  fifty,  awarded  from 
March  to  June,  in  the  July  27  issue, 
p.  169,  and  twenty-five  lettings  between 
June  and  August,  in  the  Aug.  31  issue, 
p.  375. 

In  this  issue  the  accompanying  table 
shows  fifty  of  the  largest  awards  re- 
cently let  or  actually  under  way  since 
Sept.  1.  These  jobs  represent  a  total 
value  of  $82,450,907,  34  per  cent  or 
$28,450,000  of  which  was  for  industrial 
expansion,  indicating  the  general  up- 
ward turn  in  this  class  of  construction. 

Commercial  buildings,  i.  e.,  banks, 
offices,  stores  and  warehouses,  stood 
second  with  $19,000,000  or  23  per  cent 
and  hotels  and  apartments  followed 
with  $16,250,000  or  19  per  cent  of  the 
total  for  these  fiftv  contracts.  Five 
waterworks  jobs   totaled   $4,500,604. 


To  Insure  Long-Time  Supply 
of  Building  Mechanics 

I A.  G.  C.  Recommends  Plans  to  Remedy 

Conditions   Revealed   by    Its 
Survey  of  Situation 

By  Eugene  Young 

Executive  Secretary,   the  Associated 
General  Contractors  of  America 

It  is  plain  to  anyone  studying  the 
operation  and  effect  of  the  three  per 
cent  immigration  law  that,  if  continued, 
it  will  foster  a  labor  monopoly  which 
will  seriously  effect  the  whole  nation, 
and  that  a  speedy  relief  is  imperative 
which  will  provide  for  scientific,  selec- 
tive immigration,  equal  to  the  country's 
need.  Our  domestic  industrial  regula 
tions  are  such  that  our  recruiting- 
sources  are  practically  limited  to  the 
supply  created  through  apprentices.  A 
survey  recently  conducted  by  the  Asso- 
ciated General  Contractors  of  America 
has  disclosed  some  startling  conditions 
in  this  field.  In  every  case  except  that 
of  the  plumbers,  fewer  apprentices  were 
employed  per  thousand  journeymen 
than  in  1910,  and  in  the  case  of  brick- 
layers, plasterers  and  carpenters,  the 
number  of  apprentices  employed  is  less 
than  50  per  cent  of  the  number  of 
mechanics  dying  or  retiring  on  account 
of  old  age.  The  situation,  therefore, 
resolves  itself  into  two  problems.    The 


first  is  to  provide,  as  quickly  as  pos- 
sible, mechanics  to  supply  the  present 
shortage.  The  second  is  to  interest 
young  men  in  the  building  trades  and 
to   provide   means   for  their  education. 

To  assist  in  solving  the  first  prob- 
lem, we  recommend:  (a)  That  men  now 
engaged  on  construction  work  as  build- 
ing laborers  and  otherwise  who  show 
an  aptitude  be  employed  as  helpers  to 
the  skilled  mechanics,  being  permitted 
to  do  any  work  their  experience  wai'- 
rants.  In  a  short  time  they  could  ex- 
ecute much  of  the  plain  work,  releasing 
the  older  and  more  skillful  mechanics 
for  the  most  intricate  work,  (b)  That 
there  be  established  by  employers, 
under  their  control,  special  trade  schools 
where  the  age  limit  and  scholastic  re- 
quirements be  waived,  and  the  only  con- 
ditions for  entrance  be  an  aptitude  for 
and  a  willingness  to  learn  a  given  trade. 
These  schools  should  teach  merely  the 
handling  of  tools  and  the  rudiments  of 
the  trade,  leaving  skill  and  efficiency 
to  be  acquired  on  the  job,  where  ex- 
perience has  shown  it  is  most  success- 
fully  acquired. 

The  second  problem  is  to  provide 
means  to  insure  a  supply  of  mechanics 
to  care  for  the  normal  growth  of  the 
nation.  To  do  this  all  building  trade 
organizations  and  persons  interested  in 
the  construction  business,  should  in- 
augurari;e  a  campaign  to  attract  young 


ESSENTIAL  DATA  ON  LARGE  CONTR.\CTS  AWARDED  SINCE  SEPTEMBER 


Place 

B.  C,  Ellto 

Calif..  Sacramento 

Colo..  Denver 

Conn..  Devon 

(Milford  P.  O.) 

D.  C.  Washington     .  ,  , 
D.  C  Wasliington 
m..  Chicago     

HI.,  Chicago 

ni.,  Chicago   

ni.,  L'Fbana   

Md-,  Baltimore     -  -  - 
Md.,  Williamsport 
Mass.,  Boston     .... 
Mass.,  Somerville 
Mass.,  Weymouth .... 

Mich.  Detroit 

Mich.,  Detroit    

Mich.,  Detroit     

Mich.,  Detroit 

Mich.,  Detroit 

Mich.,  Fhnt     

Mich.,  Hantranicli 
Minn.,Duluth  .  . 
Minn.,  Minncapclis 

Mo.,  Cape  Girardeau. .  . 

Mont.  "iUings 

N.  Y.,  Geneva   

N.  Y.,  Long  Island  City. 
N.  Y.,  New  York     ..." 
NY.,  New  York     ... 

N.Y.,  New  York 

N.Y'..  New  York    

N.Y..  New  York 

Okla.  Tulsa       


Work 
Power  house,  dam 
and  paper  mak- 
ing plant. ... 

Filtration  plant. .  . 
Hotel 


Size 


25,000    hp.  plant;  con- 
crete dam  (Total  cost) 

8  story  with  4  wings.  .    . 


Power  plant  unit.. 

I  stor>-   . . 

Office 

1 0  story     

Office 

Hotel   

ID    storv,     Ib0x348    ft. 

(1st.  unit)      

Plant 

3 storv.  I25.x240ft..   . 

Bank 

Sstorj-.  65x1  15  ft.    . 

Stadium    

Hospital     

9  buildings..                 . 

Generating  plant-. 

30,000  kw. 

Office     .. 

l2storv,  113x184  ft.... 

High  school 

3  stor\-                     

Power  plant . 

60,000  kw. 

Plant 

1  storv,  245x1  570  ft 

Sewers      

Office 

14  story,  168x177  ft 

Apartment..      .    . 

lOstori'.  150x171  ft.,  , 

Hotel          

1 4  storv- 

Plant      

2ston-,  202x401  ft.   . 

Plant 

8stor\-,  200x400ft.-. . 

Hotel 

12 storv.  lOOxMOfl.   . 

.\partment  hotel... 

13  storv-,  50x1 50  ft.  with 

3  wings      

Pa..  C.airton.  .  . 
Pa.,  Jeanette. . . . 
Pa.,  Philadelphia 
Pa.,  Philadelphis 
Pa.,  Philadelphia 
Pa.,  Pittsburgh 
Que..  Montreal 

Que.,  ^Inntreal 
Que.,  Montreal 
R.  I.,  Scituate      . 
Tex.,  Ft.  Worth      . 


Utah.  Salt  Lake  City 
Va..  Winchester 
Wis.,  Madison 

Xotal 


Sewerage  system. 

Ditch 

Plant 

Warehouse 

Clubhouse 

School      . . . 

Hotel 

Sew-ers 

Store  and  office. 

Water  supply  pro- 
ject 

Dam .   . 

Tunnel  and  ap- 
proaches   

60   in.    concrete 
conduit . . 

Plant 

Plant    

Office 

Office    -      .. 

Plant 

Bank 

Water  mains 

Quay  walls 

Piers 

Tunnel    ,      . .  -  - 

Sew-age  disposal 
plant,  Imhoff 
tanks,  filters,  etc. 

Bank  and  office.  .  . 

.Schoi  1 

Hospital    


160x280  ft 

9  story.  128x168  ft.'.! 
iiston,-.  11 5x1  30  ft.. 
12  story.  45x1 00  ft... 


I  story 

17storv.  53x230  ft.. 
20 storv.  79x1  38  ft.. 
7  story,  71x104  ft.   . 


II. 000  ft.  40  in.,  2,000ft. 

30  in 

4.500  ft.  long 


20storv      

I  storv,  197x551  ft.. 
7storv.  250x300ft.. 


Price  Successful  Contractors 


$10,000,000  McDougall  &  McNeill,  Ltd.,  514  Standard  Bank  Bldg.,  Vancouver,  B.  C. 

771,957  Mathews  Constr.  Co.,  Forum  Bldg-,  Sacramento,  Calif. 

5.000.000  Fleisher  Construction  Co..  606  Builders  Exchange.  Minneapolis.  Minn. 

2,000,000  J.  A.  P.  Crisfield  Construction  Co.,  Gravers  Lane.  Germantown,  Phila. 

4.000,000  G.  A-  Fuller  Co.,  Munsey  Bldg.,  Washington,  D-  C. 

1,500.000  J.  .Stewart,  30  Church  St.,  New  Y'ork 

5.000.000  Caldwell  &  Son.  State  Savings  &  Trust  Bldg..  Indianapolis.  Ind. 

500.000  Simpson  Construction  Co.,    133  W'est  Washington  St  ,  Chicago,  III. 

500,000  F.  Burke,  35  S.  Dearborn  Rd.,  Chicago,  III. 

2,500,000  F.nglish   Bros.,    419  Lincc.lii   Bldg..   Champaign,   111. 

658,600  Price  Constr.  Co.,  Marvlaiid  Tru.'st  Bldg.,  Baltimore,  Md. 

2,000,000  Sanderson  &  Porter,  52  William  .St.,  New  York,  N.  Y. 

3,000,000  Evatt  Construction  Co.,    161    Devonshire  St.,   Boston,   Mass. 

800.000  F.  G.  Coburn,    294  Washington  St.,  Boston.  Mass. 

8.000,000  Stone  &  Webster,    120  Broadway.  New  York 

750,000  Walbridge-Aldinger  Co..  Penobscot  Bldg..  Detroit 

1.246,028  T.  A.  Gillespie  Co.,  50  Church  St.,  New  York,  N.  Y. 

2.500.000  O.  Misch  Co.,  1370  Broadway  Ave.,  Detroit,  Mich. 

1.500,000  Nail.  Construction  Co.,    1031   Dime  Bank  Bldg.,  Detroit,  Mich. 

1,000.000  Van  Blarcom  Co..  Plymouth  Bldg..  Cleveland.  O. 

500,000  Realty    Construction    Co.,    Flint,    Mich. 

1,500,000  Day  labor.  Smith,  Hinchman  &  Grvlls,  800  Marquette  Bldg.,  Detroit,  Engrs. 

1,500,000  .lacobson  Bros..  619  Columbia  Bldg.,  Duluth.  Minn 

1,500.000  Floisher  Construction  Co.,    1000  Builders  Exchange.  Minneapolis,  Minn. 

330,866  ,1.  J.   Dunegan.  Shenandoah,   la. 

450.000  O.  Schleuter,   Fremont    Neb.  and  H.  Schlcuter,  Cartcrsville 

1,000,000  Curan-Masrn,  Inc..  Rochester.  N.  Y. 

1.750.000  .\mer.  Concrete  Steel  Co..  27  Clinton  St.,  Newark.  N.  .1. 

750.000  M.  Eidlitz  &  .Son.  Inc.,  41  E.  42d  St.,  New  York 

624.000  T.    Dwyer,   Broadway  &   216th  St..   New  York 

750,000  Empire  Contracting  Organization,  Inc.,   130  W.  42d  St.,  New  Y'ork.  N.  V 

518,984  Spadaro  Contracting  Co.     827  E.  217th  St.,  New  York.  N.  Y. 

1.250,000  Fountain  &  C'h.iate.   110  E.  23rd  St.,  New-  York 

• 

787,610  Standard  Paving  Co.,  321  N.  Boston  St..  Tulsa 

304,057  Standard  Paving  Co.,  321  N.  Boston  St.,  Tulsa 

2.136,980  Walbridge-.Mdinger  Co.,   Penobscot  Bldg.,   Detroit,  Mich. 

2.OOO.000  K.ippers   Co..    Farmers    Bank    Bldg.,    Pittsburgh,    Pa. 

1.500.000  Heyl  &  Paterson,  Inc..   51   Water  St..  Pittsburgh,  Pa. 

1.000,000  F.  W.  .Mark  Construction  Co.,  Commercial  Trust  Bldg.,  Philadelphia,  Pa. 

1.250.000  F    W.  Mark  Construction  Co..  Commercial  Trust  Bldg.,  Philadelphia,  Pa. 

700,000  ,1.  N-  Gill  Construction  Co.,  Otis  Bldg.,  Philadelphia,  Pa. 

1,000,000  .Mellon-Stuart  Co..  Oliver  Bldg.,  Pittsburgh.  Pa. 

500,000  Laurin  &  Leitch  Eng.  &  Construction  Co.,  590  Union  .iVvc.,  Montreal,  Que. 

450.000  .\tl.is   Construction    Co..    Belmont    St..    Montreal.    Que. 

409.950  .\llas  Construction  Co..  Belmont  .St..  Montreal.  Que. 

1,318,340  Keystone  .State  Construction  Co.,  210  S.    13lh  .St.,  Philadelphia.  Pa. 

525,090  McKinzie  Construction  Co..  302  West  Mulbenr  St.,  San  Antonio,  Tex 

1.250.000  P.  .1.  Walker  &  Co.,  Monadnock  Bldg  .  San  Francisco,  Calif. 

1.000000  .1.    L.   Crouse.   Greensboro,   N    C. 

668.443  Immel  Construction  Co.,  200  N.  Main  St..  Fond  du  Lac,  Wis. 


$82,450,907 
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men  to  the  trades;  showing  how  inter- 
esting, profitable  and  honorable  me- 
chanical vocations  are.  Educational 
officers,  both  state  and  municipal,  should 
be  urged  to  establish  courses  to  teach 
the  building  trades,  having  in  charge 
men  who  have  had  actual  experience 
at  the  trade  in  addition  to  theoretical 
knowledge. 

Trade  unions  should  be  induced  to 
revise  their  rules  regulating  appren- 
tices. Under  the  present  rules  it  is 
impossible  to  interest  either  the  Amer- 
ican   youth    or    the    employer.      Under 


these  rules,  apprentices  are  limited  to 
boys  between  the  ages  of  16  and  20 
yeai'S.  It  is  well  known  that  few  Amer- 
ican boys  have  any  serious  intention 
to  learn  a  trade.  Only  after  they  have 
reached  their  majority  do  they  look  on 
life  seriously  and  realize  the  necessity 
cf  having  some  trade. 

The  length  of  time  required  for  ap- 
prentices is  from  2  to  4  years.  This 
is  too  long  to  teach  the  rudiments  of 
a  trade  and  is  longer  than  a  young  man 
is  willing  to  work  for  the  wages  an 
employer    can    afford    to    pay    for    the 


kind  of  work  apprentices  are  permitted 
to  do.  Because  of  this  limitation  on 
the  scope  of  employment,  the  boys 
wages  are  small.  His  whole  outlook 
is  limited, — quite  naturally,  he  is  dis- 
couraged— and  he  quits  the  job.  Gen- 
eral iHility  work  would  expand  his 
knowledge  and  experience,  make  him  a 
more  all-around  useful  mechanic  to  both 
the  employer  and  himself. 

As  apprenticeship  rules  are  made  by 
the  local  unions,  it  is  up  to  the  local 
employer  to  work  the  desired  changes. 
The  situation  really  is  serious. 


Weekly  Construction  Market 

n-iHT*?  limited  Drice  list  is  imblished  Moreover,  only  the  chief  cities  are  quoted,  complete  quotations  for  all  construction 
1  weekly    for    the    inirpn>;e    of    giving    lUr-  Valuable    suggestions    on    costs    of    work      niatiiials    and     for     the     Important     cities, 

rem  nriVe"!  on  the  principal  oonsiiuction  can  he  had  by  noting  actual  biddings  as  The  last  coniulete  list  will  be  found  in 
materi-  Is  and  of  noting  iniport.uit  price  reported  in  our  Construction  News  section.  the  issue  of  November  2;  the  next,  on  De- 
chaiige's    on    the    less   important    niatt.rials.         The    first    issue    o£    each    month    carries      rember  7. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas      Chicago  apolis         Denver     Francisco      Seattle    Montreal 

Structural  shapes   100  1b     S3. 14  ?3.9.=;       S4.20  -f?3.02J  $3.]S  S3. 85  S3. 25         S3. 80  S3.7^ 

S    uS  S    100  lb       3.85  4.60         6.00  +3.75  4,00  4.80  4..^0          5.00  -5.50 

Reinforcingbars:^in.up,100lb 3.04  3.85         4.00  -f2.92|  3.05  3.85  3.00           3.80  3.25 

Steel   pipe,   black,   2i   to  (j   in.   lap, 

di  count                .:   54%  61.15%     45%  S9|%  +S7-S%  41%  47.9%     +40%  30.00 

Cast-iron  pipe,  6  in.  and  over,  ton 55.30  —50.00      51.50  48.70  55.50  63.00  +54.00    —53.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60  2.54  2.25  2.20  2.39  2.85  2.71  2.90  2.88 

(JrTvel   ^in    cuyd             +3.00  2.00  2.25  +2.25  1.75  +1.90  2.25  1.00  1.50 

Sand   c'uVd"              ■     100  1.35  1.87*  +2.25  1.00  +1.00  1.50  1.00  1.25 

Crushed  stone,' Y in..  cu.yd 1.75  +2.10  1.65  +2.25  2.25  3.50-  2.25  3.C0  1.90 

Miscellaneous: 

Pine.  3x12  to  12x12,  20  ft.  and  under, 

Mft                                                      '^''■00  42.00        40.00  51.00  —39.75  39.75  35.00  —22.00      50.00 

Lime   finishing,"  hv'drated,  ton +16.80@17. 17  23.00     —22.50  18,00  25.50  24.00  22.00  24.00       21.00 

Lime' common   lump,  per  bbl 2.75@3.13J  1.85           2.-^0  1.40  1.40  2.7U  1.75  2.80       11.00 

Common  brick,  delivered,  1,000.,..      17.45@18.2S  12.00       -9.90  11,00  18®19  12.00  15.00  14.00       16.00 
Hollow     building     tile,     4x12x12, 

per  block.....    .,,.. Not  used  .0776         .115  .1101  -.0796  .065  ....  .11         .08 

Hollow    partition    tile     4x12x12, 

nerblock                          1230  .0776         ,115  .0808  065  .108  .11 

Linseed  oil.  raw,  5  bbi.lots,  gal 93  .97      -1.07  +.95  1.00  1.08  1.04  .86    -1.02 

Common  Labor: 

Common  labor,  union,  hour 60  .35        50(n>.55  .56}      .50®. 60      .... 

Common  labor,  non-union,  hour....    +,45@.60  ..30  +..30@.,^0  .72^        .35®. 50        .35®.50     .47J@.50    ....   —.30®. 35 

Fxnlanatloii  ot  Prices Prices  are  to  con-  ment    on    cars.      Gravel    and    crushed   stone  minal.     Common  lump  lime  per  ISO-lb.  net, 

frai^tnrs   in  carloul   lots  unless  other  quan-  quoted    at    pit.      We    quote    on    brown    lime  Lumber   prices   are    to   dealers    in    j'ards  at 

t  es   are    speciruii      Increases    or    decreases  per   ISO-lb,   net;    white   is   $1.55   for  Kelly  San  Francisco,  for  No.  1  flr  common, 

from   previous   quotations   are   indicated   by  Island  and  $1.45  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir  (delivered) 

+     or    -    signs.      For    steel    pipe,    the    pre-  labornot  organized.       ■_..,,.  instead   of   pine.      Lump    finishing   lime   per 

vailing    discount    from    list    price    is    giyen :  Denver    quotes    on    fir    instead    of    pine,  igo-lb.  net.     Hollow  building  ifle  delivered. 

45-6%   means  a   discount  of   io   and   5   per  Cement      on   tracks    :    gravel    and    sand    at  Hydratcd   lime   in  paper  sacks.     Sand  and 

cent      Charge  is  lie.  per  100  I'l.  tor  .uttmg  pit:   stone  on  cars;   lime,   brick,  hollow  tile  gravel  at  bunkers. 

■^^infnrred  steel  into  'J -ft  lengths  or  over,  and  lumber  on  job.  Tile  price  is  at  %vare-  °.  ,,  ,  t,  ,  ^  ■  ^  ^  , 
reinrorcea  steei  imo  delivered,  except  house.  Linseed  oil.  delivered,  in  wooden  Moi.(re.il  quotes  on  Douglas  flr  instead  ot 
SI nd  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  ISO-lb.  net.  P>ne,  Sand^  stone,  gravel  and  lump  lime 
dock-  common  lump  lime,  in  2S0-lb.  bbl.  .Atlanta  quotes  sand,  stone  and  gravel  I'-r  ton.  Cement,  lime  and  tile  are  de- 
net  and  Moated  lime  f  o.b.  cars ;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  ivered ;  sand,  gravel  and  stone  on  sid- 
Truiks"  hnseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  ISO-lb.  net.  ing ;  brick  f.o.b  plant  :  steel  .-.nd  pipe  a 
Cement  "and  concrete  laboier.s-  rate  Sljc. ;  Dallas  quotes  lime  per  180-lb,  bbl.  Stoel.  Nvarehouse.  Hollow  tile  per  ft  Cement 
nick  ^ndshov™  men  60c.  per  hr,  cement,  cast-iron  pipe  and  crushed  stone  Price  is  in  Canadian  funds  (the  Canadian 
■^  CUIcSbo  quoies  hvdrated  lime  in  50-lb.  f.ob,  cars,  other  materials  delivered.  dollar  stands  at  par.)  Bag  charge  is  80c. 
bags  'common  lump  lime  per  180-lb.  net.  .san  Francisco  quotes  on  Heath  tile.  5J  per  bhr  '  JfCounl  of  loc  p.  r  bb  for 
pags,    *-°'"'."""    ,  ' '^j',         ^  X    S    X    11*        Prices    are    all    fob     %vare-  payment     \vithin     20     davs     fr.ini     date     ol 

Mlnn'"ean.nrquo^^^^                instead  of  pine,  houses  exce"pt  C.  I.  pipe,  which  is  mill  price  •;;hlpment.     Steel  pipe  per  100  ft.  net;  21-ln.. 

Brick,  sand  :knd  hollow  tile  delivered.      Ce-  plus  freight    to   railway    depot   at    any    tcr-  $30;   6-in..    $110. 

Changes  Since  Last  Week 

In  the  face  of  freight  embargoes  upon  special  considerations  and  speed  in  ship-  stone.     Advances   are  reported  in   Chi- 

shinments     of    badly    needed    buildins.-  ment,   consistent   with    present    embar-  capo,  Denver,  Atlanta,  and  New  York, 

materials   consequent  to  the  most  acute  goes,    but   average   remains    at   $2   per  ^,  Yellow      pine      prices      fairly      firm 

car   shortage    in    railway   history,   pre-  100   lb.,   f.o.b.    Pittsburgh.      Market    is  throughout      the       country:       Douglas 

miums    recently  ruling,  on  prompt  de-  soft  on  reinforcing  bars  with  few  new  fir   dropped    ?1  25    in    Minneapo  is    and 

Hveries  of  structural  sieel,  are  rapidly  inquiries.     Some  orders  booked  at  ?1.90  $2.50  per  M.  ft.  m   Seattle  during  the 

disappearing    from    the    market.      The  but  average  price  $2.     Sales,  however,  week. 

exieenev     however     recently    prompted  of  carload  lots  for  early  delivery,  quoted  Downward  tendency  of  cement  prices 

a  firm  of  New  York  contractors  to  pur-  at  ?2.10  per  100  pounds.  reflected     in     quotations     of    $2.48    as 

chase  twenty-five  bad  order  freight  cars  Cast-iron    pipe   advanced    $3    in    San  against    $2.7.3    per    bbl,    without    bags, 

and  make  repairs  at  their  own  expense,  F-ancisco  but  telegraphic  reports  from  f.o.b     Jersey    City;    $2.47     dcwn    from 

fn    order    to    expedite    necessary   steel  Seattle    show   a    drop    of   $1    per    ton,  $2.48   at    Toledo    and    Detroit,   respec- 

shinments  owing   to  the  fact  that  shipments   are  tiv-ely. 

Shades  'are   quoted    as   low   as   $1.90  coming  through  much  easier  this  week.  Linseed  oil  though  firni  m  New  York 

on  attractive  tonnages  and  at  a  maxi-  Transportation    difficulties    have    ad-  for  several   %yeeks,   has   dropped  6c.   in 

mum    of    $2  10    where    orders    involve  versely  affected  sand,  gravel  and  crushed  Dallas   and    4c.   per  gal.    in    Montreal. 


,\  I  "on.-iih'l.-iK'n  i>r  lln.mni'ciini;  NfW.s  ain!   l^n^nicetiii,^-   K.>.  ..nl 


M' .  ;i  ,,u-i  li!l    r,,iii!.;ins  .    1  nr,  — J  a.m  i.s   11.    .Met  Iha  w.    President 
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Two  Decades  of  "Engineering  Literature" 

T\^'ENTY  years  or  240  monthly  issues  of  the  "Engi- 
neering Literature"  section  are  concluded  with  the 
present  issue.  The  first  fifteen  years  of  the  section 
was  reviewed  at  length  in  the  issue  of  Nov.  15,  1917, 
p.  934.  Included  in  that  review  was  a  reprint  of  the 
statement  of  the  scope  and  aims  of  the  section  as  printed 
in  the  initial  number.  Both  scope  and  aim  remain  the 
same:  To  chronicle  and  characterize  books  and  other 
publications  in  the  field  of  civil  engineering  as  they 
appear,  treating  them  as  news  and,  where  demanded, 
w'th  constructive  criticism. 

Excess  Mixing  Water  Made  Obvious 

EXCESS  water  in  concrete  is  now  accepted  generally 
as  a  source  of  weakness  but  few  users  of  concrete 
appreciate  how  much  of  the  water  apparently  necessary 
to  make  a  workable  mix  is  actually  superfluous.  Visual 
evidence  of  this  superfluity  is  offered  in  the  manufacture 
of  the  centrifugal  concrete  pipe  described  on  another 
page.  It  is  really  i-emarkable  to  see  how  much  water  can 
be  squeezed  out  of  a  mortar  which  is  by  no  means 
sloppy  but  is  in  fact  drier  and  more  mushy  than  much 
of  the  concrete  that  is  being  placed  today.  Unfortu- 
nately the  centrifugal  process,  or  any  pressure  process 
indeed,  is  not  practicable  for  any  but  precast  pieces, 
so  the  extremely  dense  and  strong  concrete  foi-med  by 
thus  expelling  needless  water  can  hardly  be  expected  in 
structural  work  but  the  lesson  so  graphica'.iy  taught  in 
making  these  pipes  can  be  taken  to  heart  and  possibly 
applied  in  some  other  form  to  the  greater  complications 
of  cast-in-place  concrete. 

Traffic  Officers  on  Roads 

TRAFFIC  control  by  semaphores  and  by  officers  is 
an  obvious  necessity  in  the  crowded  city  street  but 
the  importance  of  such  control  on  the  country  road  is 
only  beginning  to  be  recognized.  Many  roads  now  carry 
traffic  of  a  density  surpassed  only  by  the  most  busy  of 
city  streets  and  the  problems  of  safety  and  congestion 
which  arise  call  for  constant  supervision,  not  only  to 
put  a  stop  to  much  of  the  abuse  of  the  road,  but  also 
to  improve  general  traffic  situations  in  such  a  way  as 
to  make  possible  its  more  effective  use  during  periods 
of  unusually  heavy  traffic.  Unrestrained  impatience  on 
the  part  of  a  few  motorists  during  holiday  rushes  can 
start  traffic  jams  that  create  prolonged  blockades.  Re- 
cently such  a  jam  involved  1,500  or  2,000  automobiles 
and  extended  for  more  than  a  mile  along  a  well-paved 
California  highway,  and  held  up  individual  cars  more 
than  an  hour.  With  adequate  policing  that  same  high- 
way has  carried  larger  volumes  of  traffic  without  delay, 
which  emphasizes  the  sometimes  forgotten  fact  that 
well  controlled  traflic  will  operate  effectively  over  a 
roadway  on  which  a  much  smaller  volume  unregulated 
will  choke  itself.  The  highway  engineer,  who  now  deals 
in  transportation,  has  a  responsibility  in  seeing  that 


the  road  is  properly  used,  but  beyond  that  there  is  an 
economic  consideration  which  affects  first  costs.  The 
present-day  tendency  is  unmistakably  toward  wider 
pavement,  but  there  is  a  limit  beyond  which  it  cannot 
go.  On  roads  of  reasonable  width  adequate  policing, 
particularly  during  special  heavy  traffic,  will  forestall 
the  premature  demand  for  widening  the  pavement. 

Against  Public  Expenditure 

ELECTION  results  last  week  were  everywhere  so  one- 
sided that  there  could  be  no  question  of  the  temper 
of  the  people.  Because  of  this  obvious  running  together 
of  many  minds  it  is  significant  that  so  far  as  the  re- 
turns are  now  available  votes  for  all  measures  which 
involved  the  direct  appropriation  of  public  funds,  with 
the  exception  of  those  for  the  building  of  schools, 
dropped  far  behind  the  vote  for  the  winning  ticket, 
which  represents  the  general  trend  of  the  voters' 
thought.  In  some  states,  as  in  the  case  of  the  Cali- 
fornia hydro-electric  state  ownership  amendment,  the 
vote  was  definitely  against  adoption;  in  others,  as  in 
the  New  Jersey  highway  bond  issue,  the  favorable  vote 
fell  far  below  that  cast  for  the  winning  ticket  but  still 
remained  suflicient  to  insure  passage  by  a  small  margin. 
This  result  can  hardly  be  called  surprising;  it  is  the 
natural  reaction  from  the  spending  era  of  the  war  and 
the  post-war  inflation.  The  people  want  economy  in 
public  affairs  and  the  most  elementaiy  and  obvious  way 
to  start  to  be  economical  is  not  to  spend.  Arguments 
that  expenditui'e  now  may  save  future  greater  expendi- 
tures fall  on  deaf  ears  when  the  tax  rate  keeps  mount- 
ing. In  the  highway  field  the  I'esentment  against  ex- 
penditure lies  deeper  and  constitutes  a  real  danger  to 
the  proper  development  of  the  roads  of  the  country. 
So  serious  is  this  situation  that  next  week  Engineering 
Neivs-Record  will  discuss  it  in  detail,  with  some  sug- 
gestions for  a  program  to  combat  a  tendency  which  may 
put  us  in  back  years  in  our  highway  development. 

Tax  the  Highway  Sign 

ON  THE  ground  that  advertising  signs  along  high- 
ways are  conducive  to  accidents,  an  Oregon  high- 
way engineer  has  recently  ordered  the  removal  of  all 
such  signs  that  trespass  on  the  highways.  This  is  one 
more  addition  to  the  long  list  of  protests  against  a 
public  highway  nuisance.  Many  states  do  not  allow 
such  signs  on  highway  right-of-way  but,  so  far  as  we 
know,  Massachusetts  is  the  only  state  that  attempts  to 
control  them  on  private  property  along  the  highways, 
and  even  there  the  cities  and  towns  have  superior  powers 
over  the  road  signs  inside  their  boundaries.  The  glaring 
signboard  close  to  the  highway,  challenging  every  mo- 
torist who  passes,  besides  being  an  accident  menace  is 
an  imposition  on  the  traveling  public  and  an  offense 
to  every  lover  of  nature.  Because  the  owner  of  private 
property  has  been  paid  for  the  privilege,  a  bill  posting 
company  assumes  the  right  to  reap  a  benefit — and  that 
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in  an  objectionable  way — from  the  public  highway 
toward  which  it  pays  nothing.  The  advertising  value  of 
the  sign  depends  on  the  highway  o\vned  by  the  public, 
and  not  on  the  private  property  whereon  it  stands. 
Therefore  the  first  obligation  of  the  bill  posting  com- 
pany is  to  the  public.  Permission  from  the  land  owner 
is  a  secondary  consideration — another  matter  alto- 
gether. As  now  tolerated,  the  billboard  is  a  parasite  on 
the  taxpayer  who  pays  for  the  highway.s.  He  is,  gen- 
erally speaking,  offended  by  the  nuisance  as  much  as 
any  one  else  and  the  great  wonder  is  that  he  has  so  long 
endured  the  imposition.  Highway  engineers  have  done 
well  to  exclude  advertising  signs  from  the  right-of-way. 
It  is  now  time  to  go  one  step  further  and  urge  that  each 
state  legislature  pass  a  law  extending  the  Massachusetts 
idea  of  control  so  that  at  least  there  will  be  some  gov- 
ernmental supervision  of  the  character  and  location  of 
signs.  Those  which  can  not  be  excluded  should  be  made 
to  pay  a  proper  tax. 

By  the  Lamp  of  Experience 

SEVERAL  months  ago  we  commented  on  the  effort 
of  the  French  government  to  turn  over  its  state 
railways  to  private  operation.  Now  we  learn  from  the 
news  dispatches  that  a  commission  appointed  last  spring 
by  the  Chamber  of  Deputies  has  recommended  similar 
action  with  the  telephone  system.  It  appears  that  dur- 
ing the  last  two  years  the  telephone  administration  has 
sought  to  lighten  its  burdens  by  the  simple  expedient 
of  discouraging  applications  for  telephones,  and  for 
this  purpose  it  has  imposed  an  extra  charge  of  700 
francs  per  year.  M.  Lambert,  head  of  the  commission, 
is  quoted  to  the  effect  that  France  must  base  her 
telephone  system  on  the  commercial  spirit  or  it  never 
will  be  any  good,  and  he  recommends  private  operation 
under  government  supervision.  In  Italy,  too,  the  new 
Premier  is  planning  to  transfer  the  telephones,  tele- 
graph and  railways  to  private  ownership,  and  we  are 
told  that  the  government  already  has  begun  negotiations 
for  turning  over  the  telephone  system  to  a  private  com- 
pany of  Milan.  This  trend  toward  private  operation  at 
a  time  when  the  nations  are  trying  so  desperately  to 
develop  their  highest  efficiency  is  an  illuminating  com- 
mentary on  the  relative  worth  of  public  and  private 
managements. 

Making  Both  Ends  Alike 

ABATER  a  recent  visit  to  half-a-dozen  of  the  great 
ports  of  northern  Europe,  B.  F.  Cresson,  Jr.,  chief 
engineer  of  the  Port  of  New  York  Authority,  comes 
home  with  the  suggestion  that  there  must  be  interna- 
tional co-operation  in  the  design  of  ports,  particularly 
in  respect  to  the  materiaJ-handling  machinery'.  It  is 
little  short  of  absurd,  he  thinks,  that  the  two  termini 
of  the  transatlantic  ferry  should  be  radically  different 
in  equipment  and  in  routine  of  loading  and  unloading. 
He  therefore  proposes  some  sort  of  international  asso- 
ciation of  port  authorities  who  could  get  together  to 
meet  each  other's  mind  even  if  complete  similarity  of 
port  design  could  not  be  developed.  With  due  accept- 
ance of  the  inevitable  differences  in  port  layout  and  in 
the  local  transportation  and  labor  conditions  some 
greater  degree  of  uniformity  in  freight  handling  could 
certainly  be  brought  about  by  such  an  as.sociation.  It 
need  not  aim  at  standardization  but  it  could  harmonize 
methods  and  equipment  so  that  a  more  rapid  turnaround 
would  result  at  both  sides  of  the  Atlantic. 


A  Modern  Porous  Foundation  Dam 

ONE  of  the  first  requirements  for  a  dam  is  a  solid 
foundation,  for  in  spite  of — though  it  may  be  be- 
cause of — the  theory  of  dam  design  which  guards 
against  shearing,  slipping  and  overturning  as  major 
dangers,  the  records  show  that  most  dam  failures  are 
due  to  percolation  under  the  dam  and  consequent  partial 
removal  of  the  sub-foundation  ground.  Nevertheless 
sometimes  dams  have  to  be  built  where  there  is  no  solid 
bottom  and  then  a  technique  of  design  is  used  quite  dif- 
ferent from  that  which  governs  the  normal  dam  on  good 
rock.  The  base  is  spread  so  far  up  and  downstream 
that  the  structure  may  be  truly  said  to  float  on  the  weak 
subsoil  and  by  great  length  of  base  and  by  cutoff  walls 
the  undercurrent  of  water  is  led  through  so  long  a  path 
as  to  remove  its  destructive  force.  Such  dams  were 
common  in  the  primitive  irrigation  of  India  and  the 
principles  learned  there  have  been  extended  to  numerous 
modern  structures  in  that  birthplace  of  irrigation,  but 
only  a  few  have  been  built  in  this  country.  The  one 
built  by  the  Indian  Service  across  the  Gila  River,  de- 
scribed elsewhere  in  this  issue,  is  therefore  eminently 
worth  recording,  not  because  it  shows  any  new  prin- 
ciples but  because  it  illustrates  the  adaptation  of  the 
porous  foundation  dam  to  the  materials  and  engineering 
ability  available  today. 

Regulation  of  City-Owned  Utilities 

THE  wide  extent  to  which  privately-owned  municipal 
water-works  have  been  put  under  state  control  while 
those  owned  by  the  cities  have  generally  been  left  scot 
free,  except  as  regards  the  sanitation  of  water,  has  led 
a  subscriber  to  suggest  a  "campaign  looking  to  the 
financial  control  by  state  utility  commissions  over  mu- 
nicipally-owned and  operated  water-works"  in  order  to 
promote  "business"  rather  than  "political"  administra- 
tion. It  is  significant  that  the  suggestion  comes  from 
a  man  who  for  years  has  held  a  responsible  position  in 
the  administration  of  a  municipally-owned  water-works. 
Wisconsin  is  a  notable  instance  of  state  control  of  some 
phases  of  the  financial  administration  of  city-owned 
water-works.  Apparently  the  plan  has  been  beneficial  in 
that  state.  The  extension  of  the  plan  might  well  be 
given  attention,  now  that  most  of  the  legislatures  will 
soon  have  their  biennial  session.  Strong  objection  may 
be  expected  from  the  "home  rulers,"  of  whom  there  are 
many.  The  extremists  in  this  class  object  even  to 
state  control  of  privately-owned  utilities,  claiming  that 
the  cities  themselves,  untrammelled,  should  do  all  the 
regulation.  The  argument  in  favor  of  a  reasonable  de- 
gree of  state  control  of  municipally-owned  water-works 
is  stronger  than  that  against. 

Higher  Municipal  Bond  Interest 

ALTHOUGH  still  considerably  lower  than  in  the 
l\  earlier  post-war  days  the  interest  rate  on  municipal 
bonds  has  risen  of  late.  Combined  with  a  like  advance 
in  labor  and  material  prices  this  tends  to  discourage 
municipal  enterprises  but  there  is  some  offset  in  im- 
proved industrial  conditions.  Moreover,  the  lag  in  mu- 
nicipal construction  for  several  years  past  is  a  constant 
urge  for  water,  sewer,  paving  and  other  improvements. 
Sound  judgment  in  the  planning,  adoption  and  execution 
of  municipal  work  is  more  necessary  than  at  any  time 
since  the  war,  but  with  such  judgment  assured  there 
should  be  no  recurrence  to  a  holdup  of  needed  improve- 
ments. 
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Studies  in  Engineering  Economics 

WHEN  we  think  of  great  engineering  enterprises 
as  depending  on  the  solution  of  difficult  technical 
problems  of  design  and  execution,  we  are  apt  to  over- 
look the  equally  vital  economic  problems  involved.  The 
justification  of  every  major  piece  of  civil  engineering 
construction  lies  in  the  fact  that  it  yields  large  return 
on  its  cost,  and  in  nearly  all  cases  this  return  must  be 
demonstrated  before  construction  can  begin.  Such  ad- 
vance calculation  of  results  contains  formidable  eco- 
nomic problems.  If  they  are  looked  upon  with  less 
respect  than  they  deserve,  it  is  because  superficial  meth- 
ods of  solution  have  usually  been  thought  sufficient. 
When  painstaking  study  is  applied  and  a  precise  and 
dependable  result  is  sought,  the  dominant  importance 
of  the  economic  phase  appears  clearly. 

A  remarkable  instance  is  presented  in  the  appraisal 
work  of  the  Miami  Conservancy  District,  described  for 
the  first  time  in  this  issue.  The  great  flood-protection 
enterprise  called  into  being  by  the  disaster  of  1913 
could  not  enter  on  its  first  step  toward  realization  until 
a  scrupulously  precise  reckoning  had  been  made  of  what 
it  would  ultimately  accomplish,  not  merely  for  the  re- 
gion as  a  whole  but  for  every  parcel  of  property  con- 
tained. Unless  this  appraisal  had  been  made  and  had 
been  found  absolutely  fair,  there  would  be  no  completed 
flood-protection  system  in  the  Miami  Valley  today.  The 
engineers  and  appraisers  who  carried  it  through  accom- 
plished the  most  difficult  task  of  the  whole  period  of 
struggle  since  1913.  Their  success  exemplifies  strik- 
ingly both  the  possibility  and  the  difficulties  of  comput- 
ing results  before  construction ;  and  at  the  same  time  it 
gives  an  emphasis  to  the  broad  economics  of  engineering 
planning  that  has  long  been  needed. 

It  is  to  be  remembered  in  connection  with  the  Miami 
benefit  appraisal  that  the  questions  of  fact  and  logic 
which  it  involved  were  only  one  element  of  the  problem 
in  hand;  and  by  no  means  the  largest.  The  dominant 
one  was  the  human  element.  The  entire  population  of 
the  extensive  valley  district  was  involved.  The  citizens 
and  farmers,  owners  of  70,000  individual  properties, 
were  to  be  called  upon  for  a  huge  sum  of  money, 
$30,000,000  or  more,  and  such  demands  mean  strong 
protest  and  opposition.  The  people  had  to  be  awakened 
to  sympathy  and  support,  and  all  antagonisms  elimi- 
nated. The  advantage  which  the  project  would  bring 
to  the  district  had  to  be  computed  so  convincingly  that 
it  would  assure  the  approval  not  merely  of  the  court 
but  also  of  the  great  majority  of  those  who  would  have 
to  pay;  and  at  the  same  time  it  had  to  be  sound  and 
practical  enough  to  overcome  the  arguments  of  the  few 
who  remained  unconvinced.  It  was  necessary,  finally, 
that  the  distribution  of  the  aggregate  benefit  among  the 
different  parcels  of  land  should  be  based  on  principles 
clear  and  definite  enough  to  permit  its  fairness  to  be 
demonstrated  almost  mathematically.  Unerring  judg- 
ment of  physical  conditions  and  equally  unerring  judg- 
ment of  the  action  of  the  human  mind  had  to  be  combined 
in  working  out  the  solution  of  this  tangled  problem. 

Such  appraisal  of  retui'ns  from  an  engineering  enter- 
prise is  possible,  we  learn  from  the  Miami  record,  even 
in  the  face  of  exceptional  difficulties.  This  is  a  worth- 
while lesson.  Many  a  promising  project  lies  idle  today 
that  could  proceed  at  once,  were  the  benefits  to  be 
derived  from  the  completed  work  demonstrated.  The 
same  condition  will  always  exist.  There  will  always 
be  boundless  opportunity  for  careful  forecasting  of  the 


benefits  of  public-service  improvements.  The  Miami 
Work  is  a  heartening  stimulus  and  its  methods  furnish 
a  precedent  and  model  for  such  studies. 

The  special  importance  of  benefit  appi-aisal  in  flood 
protection  is  worth  a  separate  word.  Floods  menace 
innumerable  valleys  throughout  the  country  and  are  re- 
sponsible for  huge  annual  losses.  But  for  any  one  val- 
ley the  danger  and  the  loss  are  speculative  rather  than 
present,  while  the  cost  of  protection  is  a  real  and  onerous 
burden,  and  under  these  circumstances  it  is  not  easy 
to  overcome  the  inertia  of  a  large  population  and  in- 
duce it  to  undertake  the  construction  of  protective 
works.  Only  by  a  penetrating  analysis  of  flood  risks 
and  flood  damages  can  the  necessary  conviction  be  pro- 
duced; and,  as  some  actual  cases  have  shown,  even  this 
work  will  fail  if  the  allocation  of  flood  damages — or 
flood-protection  benefits — is  not  made  with  such  refined 
fairness  that  the  final  project  can  justify  itself  in  every 
detail  as  well  as  in  the  whole.  In  the  future  flood-pro- 
tective science,  whose  development  lies  not  far  ahead, 
the  details  of  economic  analysis  will  have  a  leading  place. 

Theory  and  Practice 

IN  CONSIDERING  the  unusually  interesting  theoreti- 
cal study  of  the  strength  of  various  rivet  arrange- 
ments printed  in  this  issue,  the  engineer  will  find  it 
advisable  to  keep  in  mind  rather  carefully  the  bearing 
of  theory  and  practice  on  the  problem  in  hand.  It  hap- 
pens that  proper  rivet  grouping  is  one  of  the  very  fun- 
damentals of  structural  design,  as  it  is  also  of  boiler 
construction;  but,  while  mechanical  engineers  may  have 
succeeded  in  dealing  with  their  riveted  seams  in  per- 
fectly satisfactory  manner — which,  in  the  lawyer's  par- 
lance, not  knowing  we  deny — civil  engineers  can  not 
claim  as  much  for  the  riveted  connections  used  in 
structures.  Certain  elements  of  the  problem  make  it 
quite  appropriate  to  enter  into  a  careful  mathematical 
study  of  proportioning  even  though  the  method  seems  to 
go  far  beyond  the  available  empirical  knowledge.  Mr. 
Cochrane  has  gone  into  such  a  study,  with  quite  illu- 
minating results.  It  will  be  recalled  that  the  past 
year  has  brought  out  a  considerable  amount  of  discus- 
sion of  the  same  problem,  the  effective  net  area  of  a 
built-up  tension  member.  The  present  article  may  be 
considered  as  a  concluding  contribution.  The  entire 
discussion  has  helped  to  clarify  the  problem ;  but  as  to 
practical  procedure,  or  a  desirable  specification  rule, 
engineering  judgment  is  likely  to  refer  back  to  the  fact 
that  the  strength  of  built-up  tension  members  is  one 
of  the  least  known  subjects,  so  far  as  large  size  ex- 
perimental study  is  concerned.  Until  such  study  fur- 
nishes a  basis  for  quantitative  thinking  on  rivet  ar- 
rangement, two  impoi-tant  considerations  are  that  there 
is  unquestionably  a  non-uniform  distribution  of  stress 
in  the  spaces  between  rivet  holes,  which  reduces  the 
effective  resistence  of  the  member,  and  that  the  rivet 
holes  probably  weaken  the  metal  in  other  ways  than  by 
mere  reduction  of  cross-section. 

These  points  suggest  caution  in  applying  refined  cal- 
culations to  rivet  grouping,  unless  there  is  an  ample 
margin  of  safety  to  allow  for  error  in  the  basic  assump- 
tions. Further,  on  the  view  that  small  staggers  are 
undesirable  and  should  be  discouraged  by  a  conserv- 
atively framed  specification,  it  is  likely  that  most  bridge 
engineei-s  would  rather  put  a  penalty  on  deficient  stag- 
ger than  to  seek  a  meticulously  accurate  measure  of  the 
proper  rivet  deduction  for  each  stagger  ratio. 
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Floating  Concrete  Dam  Built  on  the  Gila  River 

Porous  Foundations  Require  Spread  Footings  for  Low  Diversion  Dam — Built  by  Indian  Service 
Under  Force  Account — Special  Construction  Details  To  Avoid  Floods 

Compiled  from  the  field  and  progress  notes  of  Maj.  C.  R.  Olberg,  Ass't  Chief  Engineer, 
U.  S.  Indian  Service,  who  liad  charge  of  the  work. 

By  C.  J.  Blanchard 

statistician,   U.  S.  Roclamation   Service,  Washington,  D.  C. 


POROUS  foundation  dams  of  the  floating  weir  type 
so  common  in  India  have  not  been  built  in  great 
numbers  in  this  country.  This  description  of  a  notable 
one,  across  the  Gila  River  near  Florence,  Ariz.,  is 
offered  as  an  example  of  the  design  and  methods  of 
construction  of  this  kind  of  structure.  It  was  built  as 
a  diversion  dam  for  an  irrigation  canal  by  the  U.  S. 
Indian  Service  by  force  account. 

The  dam  is  located  about  12  miles  above  Florence 
at  a  point  where  the  Gila  River  passes  through  a  low 
granite  ridge  which  is  a  part  of  the  range  cut  by  the 
lower  Gila  Canyon,  the  mouth  of  which  is  a  few  miles 
above  the  dam  site.    At  the  dam  site  the  channel  is  about 


capacity  of  1,000  sec.-ft.  Like  the  spillway  on  the 
north  bank  the  upper  section  of  the  canal,  including 
the  forebay  behind  the  intake  works,  is  blasted  out  of 
the  solid  rock. 

The  dam  and  headworks  are  designed  to  pass  a  maxi- 
mum flood  of  150,000  sec.-ft.  With  such  a  flood  there 
will  be  a  depth  of  17  ft.  of  water  over  the  crest,  the 
elevation  of  which  is  1,562  ft.  above  sea  level.  This 
depth  required  that  the  curtain  wall  in  front  of  the 
intake  gates  should  be  brought  up  to  El.  1,580  to  avoid 
drowning  the  canal  during  high  water.  Additional 
freeboard  is  provided  by  a  solid  parapet  wall  over  the 
gates,   3   ft.   in  height.     The   dimensions   and   relative 
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400  ft.  in  width  with  rock  walls  rising  about  30  ft. 
high  on  each  side.  Borings  at  this  point  disclosed  the 
fact  that  the  river  bed  is  really  a  filled  in  canyon,  the 
rock  on  both  sides  of  the  river  extending  only  a  short 
distance  into  the  channel  and  then  dropping  off  ver- 
tically more  than  100  ft.  It  being  impracticable  under 
these  conditions  to  construct  a  dam  on  bedrock,  the 
weir  type  of  floating  dam  was  selected. 

The  Florence  Dam  consi.sts  of  a  floating  slab  of  con- 
crete 396  ft.  in  length,  212  ft.  in  width  and  varying 
from  2  to  5  ft.  in  thickness.  It  is  keyed  to  the  rock  on 
both  sides  of  the  river  and  supports  a  hollow  weir  or 
dam,  10  ft.  in  height  of  the  same  length  as  the  slab. 
In  order  to  provide  greater  spillway  capacity  the  crest 
of  the  dam  is  extended  into  the  rock  forming  the  north 
bank,  a  distance  of  120  ft.  The  total  width  of  freeway 
for  the  passage  of  water  from  the  wall  of  the  intake 
gates  on  the  south  bank  to  the  face  of  the  upper  rock 
cut  on  the  north  bank  is  515  ft.  Additional  width  on 
the  north  bank  could  not  be  secured  without  trespassing 
on  the  right-of-way  of  the  Arizona  Eastern  Ry.  which 
parallels  the  river  opposite  the  dam. 

The  weir  is  keyed  into  the  face  of  the  lower  rock  cut 
on  the  north  and  on  the  south  a  retaining  wall  protect- 
ing the  intake  gates  forms  the  abutment.  A  sluiceway 
provided  with  suitable  guide  walls  is  located  in  the 
weir  immediately  in  front  of  the  intake  gates.  The 
intake  works  include  a  bank  of  nine  regulator  gates 
which  divert  water  into  the  intake  of  the  Casa  Grande 
Canal  40  ft.  wide  on  the  bottom,  6  ft.  deep  and  with  a 


location  of  the  component  parts  cf  the  slab  and  dam  are 
shown  in  the  accompanying  plan  and  section. 

The  slab  is  divided  into  four  sections:  The  rear 
apron,  main  slab,  fore  apron  or  upper  talus  and  the 
lower  talus. 

The  rear  apron  is  16  ft.  in  width  and  12  in.  thick; 
reinforced  through  its  length  with  §-in.  bars  spaced 
28  in.  on  centers.  A  9-in.  concrete  cutoff  wall  3  ft. 
in  depth,  also  reinforced,  protects  the  heel  or  upper 
edge  of  the  apron. 

The  main  slab  is  56  ft.  wide  and  varies  from  2  ft. 
in  thickness  at  the  lower  edge  to  5  ft.  at  the  upper. 
It  is  not  reinforced  but  is  provided  with  expansion 
joints  every  40  ft.  Specifications  for  the  concrete 
in  the  slab  called  for  1:3:6  mix  with  35  per  cent  plums. 
The  slab  rests  on  two  rows  of  Wakefield  sheet  piles 
composed  of  three  2xl2's  bolted  together  driven  to  a 
depth  of  16  ft.  below  the  bottom  of  the  slab. 

The  upper  talus  is  70  ft.  in  width  and  2  ft.  thick 
and  is  composed  of  1:3:6  concrete  with  60  per  cent 
plums.  It  is  reinforced  with  1-in.  steel  bars  spaced  2 
ft.  on  centers  both  ways.  The  lower  edge  is  protected 
by  a  cutoff  wall,  similar  to  the  one  under  the  fore 
apron.  There  is  a  drop  of  18  in.  between  the  surface 
of  the  upper  and  lower  talus. 

The  lower  talus  is  also  70  ft.  wide  and  2  ft.  thick, 
the  lower  40  ft.  constituting  the  so-called  "articulated 
section,"  which  is  divided  into  blocks  lO  ft.  square, 
tied  together  with  iron  rods.  These  blocks  are  intended 
to  settle  so  as  to  conform  to  the  bed  Of  the  river  if 
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erosion  should  occur  under  flood  action.  The  lower 
talus  is  reinforced  like  the  upper  and  the  composition 
of  the  upper  30  ft.  is  identical  with  it.  Specitications 
for  the  articulated  section  called  for  1:3:6  concrete, 
l-in.  crushed  rock  and  60  per  cent  plums.  A  talus  of 
large  rock  was  laid  below  the  articulated  section  as 
an  additional  protection  for  the  dam.  The  rock  was 
laid  as  the  river  scoured  out  the  sand  and  gravel  and 
varies  from  5  to  20  ft.  deep  and  from  20  to  50  ft.  wide. 

The  ogee  weir  on  the  fore  apron  is  thoroughly  rein- 
forced in  both  directions  with  steel  bars  and  anchored 
to  the  slab.  It  includes  a  42-in.  cement  pipe  intended 
to  carry  water  from  the  intake  gates  across  the  river 
to  a  small  canal  on  the  north  bank.  The  weir  was 
poured  in  40-ft.  sections  conforming  to  the  expansion 
joints  in  the  main  slab.  The  cement  pipe  was  provided 
with  copper  collar  or  coupling  at  each  joint  designed  to 
take  up  the  expansion  and  prevent  leakage.  Specifica- 
tions for  the  weir  called  for  1:3:6  concrete  and  22-in. 
crushed  rock.  River  gravel,  however,  was  substituted 
for  the  rock  as  it  reduced  expense. 

The  sluiceway  is  located  immediately  in  front  of 
the  intake  gates  so  the  sand  and  silt  can  be  sluiced 
out  before  entering  canal.  Openings  through  the  dam 
are  provided  with  four  4x8-ft.  gates  of  the  rising  type 
separated  by  reinforced-concrete  piers  3  ft.  thick  while 
the  sluicing  channels  leading  to  the  gates  are  formed 
by  thin  reinforced-concrete  walls  of  appropriate  height, 
shape  and  direction  to  assist  in  sluicing  action. 

A  bank  of  nine  4x8-ft.  regular  gates  of  the  folding 
or  leaf  type  is  provided  for  the  heading  of  the  main 
canal,  so  that  water  may  be  skimmed  from  the  surface 
of  the  river  to  prevent  rolling  sand  and  silt  from  enter- 
ing the  canal.  The  elevation  of  the  gate  sills  is  4  ft. 
above  the  crest  of  the  dam  and  3  ft.  above  the  bottom 
of  the  canal. 

Reinforced-concrete  piers  2  ft.  6  in.  thick  resting  on 
bedrock  separate  the  gates.  These  piers  are  25  ft. 
high  and  20  ft.  wide.    The  face  of  the  intake  is-,  formed 
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LOOKING  ACROSS    THE    COMPLETED    DAM   TOWARD 
THE   HEADWORKS 

by  a  reinforced  curtain  wall  18  in.  thick  extending 
from  the  top  of  the  gates  to  a  point  above  high  water. 
An  operating  deck  supporting  the  machinery  for  rais- 
ing the  gates  is  located  between  the  piers  and  8i  ft. 
above  the  canal  bed.  These  piers  and  deck  are  heavily 
reinforced  and  composed  of  1 : 7  concrete,  using  river 
gravel.  Gates  and  frames  for  both  sluiceways  and 
intake  are  of  cast  iron.  Both  sets  of  gates  are  operated 
with  hydraulic  power,  the  operating  machinery  con- 
sisting of  a  pressure  tank  and  heavy-duty  pump  driven 
by  an  electric  motor,  and  are  located  in  a  small  room 
under  the  road  and  adjoining  the  first  or  downstream 
bay  of  the  regulator  gates.  Pipes  lead  from  the  tank  to 
the  cylinder  operating  the  gate,  the  gate  being  raised  or 
lowered  by  simply  turning  a  valve.  Power  for  operating 
the  force  pump  is  supplied  by  a  small  15-hp.  gas  engine 
and  7.5  kw.  d.c.  generator.  Clear  water  for  the  cylin- 
ders is  obtained  from  a  well  in  the  rock  under  the  spill- 
way section. 

The  regulator  gates  are  protected  from  the  river  on 
the  upper  or  east  side,  by  a  concrete  retaining  wall 
joining  the  curtain  wall  in  front  of  the  gates  to  the 
rock  bluff  behind  the   intake.     Since  the  curtain  wall 
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TRANSPORTING    CONCRETE   TO   THE   DAM 
Note  automobile  engine  mounted  to  make  locomotive  ;  also 
crusher  jaws  to  add  weight  for  traction. 

is  extended  back,  it  acts  as  a  retaining  wall  to  round 
out  the  forebay  to  the  canal.  The  .space  between  the 
two  walls  is  filled  in  with  waste  from  the  quarry.  These 
upper  retaining  walls,  like  those  below  the  gates,  are 
composed  of  1 : 8  concrete,  using  2-in.  river  gravel,  with 
10  per  cent  plums.  The  downstream  side  of  the  gate 
intake  is  protected  by  the  retaining  wall  forming  the 
south  abutment  of  the  dam.  This  wall  is  surmounted 
by  a  paved  slope,  protecting  the  earth  fill,  which  slopes 
from  the  top  of  the  curtain 
wall  in  front  of  the  gates  to 
the  level  of  the  canal  bank  to 
avoid  excessive  rock  excava- 
tion or  a  contraction  of  the 
river  channel.  To  secure  the 
necessary  width  for  an  in- 
clined slope,  the  canal  face  of 
the  fill  is  protected  with  a  re- 
taining wall.  This  wall,  like 
the  one  against  the  river, 
slopes  from  the  top  of  the 
curtain  wall  to  the  canal 
bank.  The  surface  of  the  fill 
between  the  walls  is  utilized 
for  a  road.  This  road  passe.-^ 
along  the  canal  bank,  over  the 
canal,  and  over  the  gates 
making  accessible  not  only 
the  small  power  plant  and  dam 
tender's  cottage  located  on 
top  of  the  bluff  back  of  the 
intake  gates,  but  also  some 
of  the  most  intei'esting  .scen- 
ery in  America. 

Construction  of  the  Dam — 
The  Gila  Valley  is  usually 
subject  to  two  rainy  season.s 
a  year,  one  occurring  between 
November  and  March,  which 
generally  occasions  a  con- 
1  inuous  flow  m  the  river  but 
seldom  gives  rise  to  a  large 
flood;  the  other  extending 
from  July  1  to  Sept.  1  is  due 
to  violent  local  disturbances 
which  often  cause  extreme 
high  water. 

Under    these   conditions    it 


was  essential  that  the  slab,  which  in  case  of  high  water 
would  be  subject  to  almost  certain  destruction  if  but 
partially  completed,  should  be  finished  before  the  first  of 
July. 

Since  instructions  to  commence  the  work  did  not 
reach  the  employees  of  the  Indian  Service  until  the 
latter  part  of  January,  there  were  only  five  months  in 
which  to  make  the  necessary  preparations  and  install 
the  slab.  Owing  to  the  risks  attending  the  work 
reasonable  bids  were  not  obtainable  and  force  account 
was  decided  upon.  The  task  was  rendered  rather  trying 
owing  to  scarcity  of  construction  equipment  and  mate- 
rials, poor  transportation,  high-priced  and  limited  labor. 

The  work  required  for  the  completion  of  the  dam 
comprised  25,000  cu.yd.  of  rock  excavation,  82,570  cu.yd. 
of  earth  excavation  and  12,933  cu.yd.  of  concrete. 

The  construction  problems  demanding  immediate 
solution  included  excavation  for  practically  the  entire 
work,  the  driving  of  the  sheetpiling  and  the  pouring  of 
8,480  cu.yd.  of  concrete,  forming  the  main  slab  and 
talus  of  the  dam,  over  an  area  some  400  ft.  in  length 
by  212  ft.  in  width.  The  work  had  to  be  done  in  the 
bed  of  a  sandy  river,  always  subject  to  flood,  and  com- 
pleted before  July  1  to  prevent  its  almost  certain 
destruction. 

Construction  Plana — The  rock  excavation  promised 
to  give  little  trouble  since  it  could  be  commenced  almost 
at  once  and  the  work  was  not  subject  to  the  vagaries 
of  the  Gila  river. 


GILA 


I  to  I  slope  payed  with  N^l  Rip  ■ 

:  'cli'^ps pa.'cdxir!-  •l?2P:r 


RIVER 


lOO 

_l 


Scale  in  Feet 

-   --  ^njs.':  dorr 


ISO 


To  be  tKOvottd  to  CIJSSIS 
line 
•r  wall 


Toe  of  slope  ■- 


y  •IIII-:   KldVTlNC    HAM    ACROSS  GIL.V  RmcR 


November  16,  1922 


ENGINEERING     NEWS-RECORD 


827 


The  pile-driving  and  the  pouring  of  the  slab  had  to 
take  place  in  the  bed  of  the  river,  and  had  to  be  done  at 
the  time  of  least  danger  from  flood,  since  the  river 
channel  at  the  dam  site  was  too  narrow  to  attempt  any 
diversion  or  flood  protection,  even  if  the  expense  were 
permissible.  Little  difficulty  was  anticipated  in  the 
actual  driving  of  the  piles,  aside  from  the  danger  from 
high  water,  since  the  borings  at  the  dam  site  revealed 
only  sand  and  gravel  in  the  bed  of  the  river.  To  e.scape 
high  water  due  to  the  spring  rains  it  was  decided  to 
defer  the  pile-driving  and  excavation  for  the  foundation 
of  the  dam  until  about  May  1.  It  was  also  deemed 
unsafe  to  commence  jwuring  the  slab  much  before  June 
1,  and  since  it  had  to  be  completed  by  July  1,  it  was 
evident   that  the  pouring   of  the   slab   would  call   for 


months  for  delivery,  they  were  out  of  the  question  and 
it  was  decided  to  attempt  the  manufacture  of  locomo- 
tives using  Ford  motors.  With  this  equipment,  employ- 
ing five  motors  and  2i-yd.  concrete  mixers,  it  seemeJ 
possible  if  necessary  to  pour  the  slab  in  12  days  running 
full  time.  This  would  require  a  maximum  force,  for 
all  purposes,  of  about  600  men  divided  into  three  shifts. 
As  shown  in  the  large  view  two  pairs  of  trestles 
joined  at  each  end  roughly  in  the  shape  of  an  ellipse 
or  oval  were  erected  across  the  river  with  a  concrete 
mixer  located  at  the  end  of  each  oval.  The  trestles 
supported  a  narrow-gage  track  on  which  ran  the  locomo- 
tives hauling  the  dump  cars.  The  cars  passed  under 
the  mixer  spouts  to  receive  their  loads  and  then  were 
run  out  on  the  trestle  to  dump  the  concrete  into  hop- 
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the  maximum  effort,  requiring  a  large  force  of  men, 
and  during  that  time  it  would  probably  be  necessary 
to  work  three  shifts.  With  the  exception  of  the  crest, 
which  it  was  hoped  could  be  poured  with  the  slab,  the 
balance  of  the  work  promised  to  give  no  greater  trouble 
than  is  usually  incident  to  work  along  rivers. 

It  was  finally  decided  that  the  only  system  that  at 
all  promised  to  satisfy  the  requirements  of  speed,  flexi- 
bility and  cost,  was  a  set  of  tramways  supporting  a 
narrow-gage  track  over  which  small  concrete  cars  could 
be  operated.  It  is  true  that  the  bents  of  the  tramway 
were  subject  to  destructive  flood  action  but  it  was  con- 
sidered that  they  were  comparatively  inexpensive  and 
that  in  case  of  a  flood  much  of  the  material  could  be 
salvaged  and  the  only  loss  would  be  that  of  reconstruc- 
tion. It  was  hoped,  however,  that  the  work  would  be 
completed  before  the  danger  from  high  water  became 
imminent. 

The  securing  of  an  efficient  and  rapid  means  of 
operating  the  cars  proved  a  puzzle.  A  cable  system  was 
devised,  considered  and  abandoned  as  being  too  expen- 
sive and  subject  to  loss  from  flood.  The  puzzle  was 
solved  by  the  decision  to  use  small  gasoline  locomotives 
but  since  locomotives  of  the  type  suitable  for  the  work 
could  only  be  obtained  in  the  east  at  a  cost  of  between 
$3,000   and   $4,000   each,   and    required   three   or   four 


pers  discharging  into  chutes  through  which  the  mate- 
rial was  delivered  to  any  part  of  the  slab.  The  trestle 
legs  were  set  in  12-in.  cement  pipe  so  that  the  struc- 
ture could  be  removed,  and  the  holes  filled  up  without 
breaking  the  slab.  At  first  the  locomotives  proved  too 
light  for  adequate  traction.  The  fault  was  overcome  by 
weighting  the  engines  with  worn-out  crusher  jaws. 
The  little  cars  made  a  round  trip  in  less  than  6  minutes 
and  with  two  trains  operating  on  each  trestle  the  mix- 
ers worked  up  to  maximum  capacity  of  'I  yd.  every 
three  minutes. 

With  the  completion  of  the  two  sections  of  talus,  work 
was  again  started  from  the  north  bank  of  the  river 
on  both  the  articulated  talus  and  the  main  slab.  Two 
days  were  spent  in  forming  the  ends  of  the  main  slab, 
where  it  joined  the  rock  making  in  effect  an  expansion 
joint  so  the  slab  would  not  rest  both  on  solid  rock 
and  sand  and  provide  an  opportunity  for  the  slab  to 
crack  if  any  settlement  should  occur.  This  joint  was 
so  devised  as  to  prevent  slippage,  if  there  should  be 
any  tendency  for  it  to  happen. 

The  forming  of  the  under  part  of  the  slab  between 
the  blocks  of  the  articulated  section  was  a  puzzling 
problem  since  any  wooden  forms  would  necessarily 
have  to  be  left  in  after  the  concrete  was  poured.  The 
problem  was  finally  solved  by  making  "dobie"  forms  for 
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the  lower  part  of  the  slab,  which  would  wash  out  as  the 
articulated  section  settled. 

From  the  beginning  of  June,  when  concrete  work 
started,  it  was  apparent  that  nature  was  getting  ready 
for  the  summer  rains.  Dark  cumulus  clouds,  that  only 
required  proper  conditions  to  produce  heavy  precipita- 
tion, crowned  the  mountains  and  obscured  the  sky  to 
the  east.  In  fact  the  weather  was  so  threatening  that 
a  flood  was  looked  for  daily  but  it  was  really  too  early 
for  the  summer  rains  and  fortunately  the  weather  held. 
A  flood  at  that  time  flowing  around  the  end  of  the 
partly  poured  slab  would  probably  have  caused  its  de- 
struction as  well  as  that  of  the  trestles  from  which  it 
was  poured,  and  a  financial  loss  of  $100,000. 

On  July  5  at  5  p.m.  the  flood  came  and  took  away 
the  brush  diversion  dam.  Recurring  floods  retarded 
the  work  greatly.  On  August  1  a  heavy  flood  carrying 
large  masses  of  brush  snapped  the  trestle  legs,  tore  out 
the  dike  protecting  the  work  on  the  south  side,  de- 
stroyed the  forms  for  the  guide  walls  and  the  sluiceway 
section  of  the  weir  and  wa.shed  out  the  temporary  canal 
along  the  river  bed  through  which  the  Florence  canal 
was  being  bypassed.  The  total  monetary  loss,  however, 
did  not  exceed  $7,000.  Floods  continued  at  intervals  up 
to  August  15.  During  one  of  these  the  scour  induced 
by  the  whirlpool  action  of  the  water  caused  not  only 
a  number  of  the  articulated  blocks  to  fall  as  antic- 
ipated but  was  so  extensive  that  a  sector  of  the  upper 
part  of  the  lower  talus  dropped  with  it.  The  whirlpool 
action  was  due  to  a  number  of  rock  points  in  the 
channel.  These  were  blown  out  and  10,000  cu.yd.  of 
rock  from  the  spillway  section  was  dumped  into  the 
holes.  This,  work  cost  approximately  $20,000  and 
entailed  strenuous  effort  to  accomplish  it  before  the 
damage  became  serious.  Each  flooding  of  the  work  left 
a  mass  of  sticky  mud  which  had  to  be  shoveled  and 
washed  from  the  concrete  before  pouring  could  be  taken 
up  again.  It  was  not  until  October  that  the  flood  stages 
ceased  and  the  work  could  proceed  uninterruptedly. 

The  loss  of  the  trestles  cut  off  the  south  bank  of 
the  river  from  the  materials  on  the  north  bank  and 
forced  the  engineers  to  look  for  gravel  on  the  south 
side.  A  good  bank  of  gravel  was  located  about  half 
a  mile  below  and  the  proportion  of  sand  and  gravel 
proved  about   right  for   a   1:3:5   mixture. 

The  dam  was  appropriately  dedicated  on  May  10, 
1922,  in  the  presence  of  a  lai-ge  assemblage  of  Arizona 
citizens  and  many  members  of  the  Indian  tribes  of  the 
valley.  The  exact  costs  are  not  yet  available  but  are 
kno'wn  not  to  have  been  excessive  considering  the  speed 
required  and  the  adverse  conditions  under  which  the 
woi-k  was  done.  Including  the  formwork  on  the  crest 
the  cost  of  the  concrete  composing  the  slab  probably 
will  not  exceed  an  average  of  $13  per  yard.  The  dam 
itself  was  completed  within  the  estimate  of  $250,000, 
which  is  below  the  lowest  figure  set  by  any  contractor. 
The  intake  works  forming  an  integral  part  of  the  canal 
and  not  properly  chargeable  against  the  dam  consiste;! 
of  reinforced  concrete  requiring  much  formwork.  The 
cost  did  not  exceed  $15  per  cubic  yard. 

More  than  passing  interest  attaches  to  this  structure 
the  completion  of  which  brings  to  an  end  a  controversy 
over  the  waters  of  the  Gila  which  has  long  disturbed 
the  relations  between  the  Pima  Indians  and  the  %%'hite 
farmers  of  this  valley.  An  amicable  agreement  has 
been  concluded  under  which  the  waters  are  divided  on  a 
basis  of  35,000  acres  of  irrigated  land  for  the  Indians 


and  27,000  acres  for  the  whites.  The  white  farmers 
will  be  assessed  their  pro  rata  of  the  cost  of  the  dam 
and  payments  will  be  in  twenty  annual  installments. 

The  successful  completion  of  the  Florence  dam  re- 
flects great  credit  upon  the  efficient  organization  of 
the  engineering  section  of  the  Indian  Bureau  of  which 
W.  M.  Reed  is  chief  engineer.  He  placed  his  assistant. 
Major  C.  R.  Olberg,  in  charge  of  the  work.  Associated 
with  Major  Olberg  was  Captain  Earl  B.  Patterson  as 
superintendent  of  construction.  Both  were  eminently 
fitted  for  the  task  by  reason  of  many  years  of  experi- 
ence in  the  Southwest  while  engaged  in  similar  work 
under  the  Reclamation  Service.  Recognition  for  most 
valuable  services  is  due  Supervising  Engineer  Herbert 
V.  Clotts,  General  Foreman  Welsh  McGuire,  formerly  of 
the  Reclamation  Service,  Boss  Carpenter  B.  Bruce  and 
Master  Mechanic  Dee  Brown. 


Lightning  Bolt  Follows  Reinforcing 
in  Concrete  Highway 

By  Charles  T.  Fisher 

State  Commission   of  Highways,   Einghamton,   N.   T. 
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FIG.  1— EFFECT  OF  LIGHTNING  BOLT  AT  JOINT 

AN  UNUSUAL  case  of  damage  to  a  highway  by  the 
,  elements  occurred  during  the  summer,  when  a  sec- 
tion of  reinforced-concrete  pavement  on  a  state  highway 
near  Sherburne,  N.  Y.,  was  struck  by  lightning. 

The  bolt  first  struck  a 
maple  tree  which  stood  at 
the  side  of  the  road,  and 
then  entered  the  edge  of  the 
'"''^ispoint  pavement  and  traveled  along 
the  metal  reinforcement  for 
about  100  ft.  in  both  direc- 
tions. At  the  point  where 
it  jumped  from  the  tree  to 
the  pavement  a  small  piece 
of  concrete  was  broken  out 
of  the  edge,  and  at  the  ex- 
pansion joints,  which  are  of 
3-in.  bituminous  material 
spaced  on  33 -ft.  centers, 
holes  in  the  surface  about  5 
in.  in  diameter  and  3  in.  deep 
were  formed  on  both  sides  of 
thejoint  filler,  indicating  the 
path  of  the  current  in  pass- 
ing from  the  metal  in  one 
FIG.  2— p.\TH  OF  ROLT       panel   to  the  metal   in  the 
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Reinforced-Concrete  Pipe  Made  by 
Centrifugal  Process 

Pipe  Cast  With  Special  Joints  Manufactured 

by  Whirling  Cylinder  Mold  on 

Longitudinal  Axis 

CENTRIFUGALLY  made  concrete  pipe  is  now  being 
produced  commercially  by  the  Lock  Joint  Pipe  Co. 
in  two  plants,  one  at  its  home  yard  at  Ampere,  N.  J., 
and  the  other  in  a  specially  built  yard  at  Denver,  Colo. 
The  former  pipe,  20  in.  in  diameter,  i.s  being  made  for 
the  East  Orange,  N.  J.,  water-works,  the  latter  27  in. 
in  diameter  for  the  Greeley,  Colo.,  system.  E.vcept  for 
differences  in  size  of  pipe  and  for  some  minor  varia- 


1''1U.  1.  Pi^ACIAU  itKlNKOUCKMKiXT  IX  CAU  LJ  FOR  27-IN. 
CENTRIFUGALLY  CAST  CONCRETE  PIPE 
Reinforcement  consists  of  one  layer  of  ■  wire  mesh,  longi- 
tudinal tie-rods  hooked  into  cast-iron  end  joints  and  a 
spiral  reinforcing  of  ^  in.  round  rod.  C.\  linder  shown  at 
left  is  not  part  of  pipe  form  but  the  revolving  and  travel- 
ing mandrel  on  which  the  reinforcing  cage  is  built  up. 

tions  in  plant  layout,  the  two  plants  are  alike  and  the 
product  the  same. 

Centrifugally  cast  pipe  are  made  by  filling  in  con- 
crete mortar  on  the  inside  of  a  horizontally  placed 
cylindrical  form  and  whirling  that  form  rapidly  on  its 
longitudinal  axis,  thus  throw- 
ing the  concrete  to  the  inside 
of  the  form  by  the  centrif- 
ugal force  and  forming  there 
the  shell  which  makes  the 
pipe.  The  general  idea  was 
used  some  years  agonal  Ger^ 
many  in  the  manufacture  of 
concrete  poles,  pipes,  and 
piles,  and  more  recently  has 
been  developed  commercially 
in  Australia  and  South  Africa 
by  the  firm  of  Hume  Bros. 
This  latter  process  was  de- 
scribed in  Engineering  Neios- 
Record,  Oct.  9,  1919,  p.  707. 
The  Lock  Joint  Pipe  Co.  sys- 
tem has  many  features  of 
originality,  pai'ticularly  in 
the  casting  of  a  special  joint 
on  each  pipe  whereby  the  pipe 
line  may  be  made  tight  for 
high  pressure. 

The  first  step  in  the  proc- 
ess of  manufacture  is  to 
make  the  reinforcement  cage 


to  which  are  tied  the  metal  end  joints.  These  joints  ai-e 
cast-iron  rings  of  the  section  shown  in  the  accompanying 
drawing  (Fig.  3)  which  fit  bell  and  spigotwise  into  one 
another,  the  closure  beingmadeby  the  gasket  of  flattened 
fiber-filled  lead  pipe.  The  bell  end  of  the  pipe  is  forced 
into  the  spigot  end  until  the  joints  come  up  tight,  by  a 
special  pressure  machine  in  the  trench.  This  leaves  a 
.small  V-groove  around  the  outside  of  the  pipe,  but  no 
projection,  as  will  be  noted  from  the  drawing.  The 
I'einforcement  consists  of  two  layers  of  circumferential 
wire  mesh  with  longitudinal  tie  rods  which  fit  into  slots 
in  the  joints  and  thus  hold  the  whole  framework  tightly 
together.  In  the  larger  diameters  one  layer  of  mesh 
is  supplanted  by  a  spiral  rod  reinforcement. 

A  machine,  consisting  of  a  mandrel  and  a  guide  for 
the  spiral  reinforcing,  is  used  in  building  up  of  this 
cage.  The  machine  is  shown  in  the  view  in  Fig.  1. 
In  the  production  of  the  pipe  at  Ampere  two  men  are 
kept  busy  making  the  cages  and  can  take  care  of  the 
twenty  pipe  per  day  production  of  the  plant.  From 
the  cage-making  platform  the  cage  is  carried  over  to 
another  platform  and  encased  in  the  outer  form,  a  shell 
made  up  of  two  semi-cylinders  of  bent  plate  iron  braced 
with  circumferential  lugs,  with  grooves  or  sheaves  for 
the  wire   rope  which   imparts  the  whirling  motion. 

The  pipe-making  machine  consists  of  a  concrete  mix- 
ing plant,  a  loading  platform,  and  a  whirling  machine 
ari-anged  in  progressive  order  and  all  controlled  either 
by  a  paralleling  track  on  which  is  a  crane  or  by  overhead 
track.  Concrete  is  mixed  at  one  end  of  the  plant,  car- 
ried over  and  dumped  into  a  charging  platform  which 
has  side  boards  that  drop  dowii  as  aprons  into  the 
charging  buckets,  one  on  either  side  of  the  charging 
platform,  each  bucket  being  in  longitudinal  line  with 
the  whirling  axis.  This  charging  bucket  consists  of  a 
longitudinally  placed  cylinder  with  a  slot  a  few  inches 
wide  along  its  elements.  It  is  completely  filled  with  the 
concrete  through  the  slot  and  then  moved  longitudinally 
on  tracks  into  the  center  of  the  whirling  form.  This 
form,  as  noted  above,  is  of  wrought  iron  in  take-down 
construction   and   is   set  up   around  the   reinforcement 


.Wr 


vm:..  -i.    finishing  yard  of  centrifugal  concrete  pipe,  at  Denver 

Cast-iron  joints  in  foreground  ;  whirling  frame  out  of  view  at  right ;  on  overhead  trad; 
is  being  shifted  a  completed  pipe  still  in  its  form  ;  finished  pipe  in  the  yard. 
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cage  so  arranged  that  the  cast-iron  joints  at  the  end 
of  the  cage  are  flush  with  the  circumference  of  the 
form.  The  grooves  or  sheaves  on  the  form  are  then 
engaged  by  the  endless  steel  cables  that  hang  from 
frame  and  give  the  form  its  whirling  motion. 

Once  the  charging  bucket  is  inside,  the  form  is 
started  to  whirl  and  the  charging  bucket  is  slowly 
turned  over,  so  that  it  discharges  its  concrete  content 

,«^  %Spiraf  rvd  *         Lead  pipe  and 

^nerod.  ;    S'pHch  Cost  iron  Joint     /  and  hemp  ■fillinagaskei 
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FIG.  3.     SECTION  THROUGH  JOINT  AND  SHELL  OF 
CENTRIFUGALLY  CAST  CONCRETE  PIPE 

uniformly  along  the  inside  of  the  form  where  it  is 
immediately  thi'own  outward  by  the  centrifugal  force, 
to  the  inside  surface  of  the  form.  The  size  of  this 
charging  bucket  is  so  designed  as  to  give  the  pi'oper 
concrete  content  to  form  a  shell  of  a  required  thick- 
ness. This  varies  slightly  at  times  and  the  exact  amount 
is  controlled  by  adding  small  bucketfuls  of  concrete  by 
hand  inside  the  forms.  The  form  is  speeded  up  to  about 
200  revolutions  per  minute  and  is  allowed  to  whirl  for 
about  five  minutes;  then  there  is  inserted  into  the  center 
a  pan  resting  clear  of  the  form  at  either  end  and  pro- 
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FIG.  4.      ENU  OK  VVHIKLING  FRAME 

Arranged  in  duplicate  on  either  side  of  center  lino.  At  riglit 
form  shows  finislied  pipe  with  protruding  pan  into  which 
is  drained  the  excess  water,  etc.,  cleaned  oft  pipe  by  brushes 
shown  at  right  of  man.  At  left  pipe  being  whirled  from 
cables  hung  from  overhead  sheaves. 

jecting  from  the  center  of  the  form.  It  is  used  as  a 
guide  for  brushes,  manipulated  by  the  attendant,  which 
clean  the  interior  of  the  pipe  and  collect  the  excess  water 
which  clings  to  the  whirling  surface.  These  brushes 
scrape  the  excess  water  and  laitance  from  the  inside 
of  the  pipe.  It  is  surprising  to  note  that  in  a  pipe 
20  in.  in  diameter,  2}  in.  shell  thickness,  and  12  ft.  long, 
with  a  concrete  that  would  be  considered  a  normal  work- 
ing mortar  plasticity,  a  full  wheelbarrow  load  of  cement, 
colored  water  and  laitance  is  drawn  off. 


After  the  pipe  is  whirled  about  15  min.  two  or 
three  bucketfuls  of  neat  cement  grout  are  applied  by 
putting  in  a  second  pan  running  on  the  first  interior 
pan  and  dumping  it,  thus  distributing  the  grout  content 
uniformly  along  the  whole  pipe.  This  forms  a  thick- 
ness of  about  ^&  in.  of  cement  grout  on  the  inside 
surface  of  the  pipe.  The  final  operation  is  to  brush 
this  cement  surface  by  the  brush  running  on  the  pan 
as  a  guide  and  after  20  min.  of  whirling  the  machine 
is  stopped  and  the  pipe  with  its  form  withdrawn.  At 
that  time  it  has  reached  a  remarkable  degree  of  hard- 
ness, so  great,  indeed,  that  the  forms  with  the  pipe  in 
(hem  could  be  immediately  removed  from  the  machine 
in  a  horizontal  position  without  injury.  In  practice  the 
pipe  with  the  form  still  on  is  placed  on  the  platform 
and  is  treated  in  a  steam  chamber  for  about  18  hr.  The 
pipes  are  then  stored  to  be   used  after  two  weeks. 

The  concrete,  from  which  the  pipe  are  made,  is  in 
reality  a  mortar,  not  a  concrete.  It  is  a  1:2  mixture 
of  Portland  cement  and  ordinary  good,  clean  building 
sand,  with  no  special  pi-ovisions  as  to  grading.  The 
mortar  is  mixed,  as  stated  above,  to  a  consistency  com- 
mon in  bricklaying  mortar,  but  inasmuch  as  excess 
water  is  forced  out  by  the  process,  no  extra  pains  are 
taken  to  insure  a  proper  water  content  in  the  mixer. 

The  finished  pipe  present  a  remarkably  uniform  sur- 
face, both  inside  and  out,  and  when  lined  up  are  true 
to  circumference  and  line.  So  far  no  tests  have  been 
made  as  to  their  strength,  but  they  are  being  used  for 
pressures  up  to  50  lb.  per  square  inch  for  the  20-in 
pipe,  and  they  have  resisted  pressures  up  to  200  lb 
per  sq.in.  Both  the  27-  and  the  20-in.  pipe  have  thick- 
nesses of  2^  in.  and  are  made  in  12-ft.  lengths. 


Salaries  of  Stale  Sanitary  Engineers 

Publication  of  the  statement  that  the  chiefs  of  the 
divisions  of  sanitary  engineering  of  the  state  health 
departments  in  Maine  and  New  Hampshire  were  the 
poorest  paid  of  any  of  the  states,  contained  in  an 
article  entitled  "Salaries  of  State  Sanitary  Engineers" 
in  Engineering  News-Record,  Oct.  12,  1922,  p.  609,  has 
brought  forth  protests  from  individuals  in  these  two 
states.  It  appears  that  in  Maine  sanitary  control  of 
public  water  supplies  and  sewers  is  divided  between  the 
State  Department  of  Health  and  the  Public  Utilities 
Commission  and  that  the  person  who  does  the  sanitary 
engineering  work  for  the  former  body  is  not  by  training 
and  experience  an  engineer.  From  New  Hampshire 
comes  the  statement  that  the  sanitary  engineer  of  the 
State  Board  of  Health  is  a  subordinate  in  the  division 
of  water  supplies,  foods  and  drugs,  the  chief  and  state 
chemist  receiving  a  salary  of  $3,000.  These  letters 
were  turned  over  to  James  A.  Tobey,  author  of  the 
article,  who  comments  as  follows:  "The  data  concern- 
ing salaries  of  personnel  of  state  health  departments 
was  compiled  from  returns  to  a  questionnaire  sent  out 
to  state  health  officers  by  the  Committee  on  Salary 
Standards  of  the  American  Public  Health  Association, 
replies  having  been  received  in  January,  1922.  It  may 
be  using  a  misnomer  to  apply  the  title  of  sanitary  en- 
gineer to  the  individuals  who  do  the  sanitary  engineer- 
ing work  for  the  state  health  departments  of  Maine 
and  New  Hampshire.  It  is  a  fact,  nevertheless,  that  in 
each  of  these  state  health  de])artments  there  is  a  per- 
son who  is  called  a  sanitary  engineer  by  the  state  health 
officer,  and  that  in  each  instance  he  receives  a  salary  of 
31.800  a  year." 
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Appraisal  of  Flood  Protection  Benefits  and  Damages 

in  the  Miami  Valley 

Increase  in  Value  from  Protective  Works  Estimated   on  Basis  of  Flood-Time  Depreciation — Equitable 
Distribution  and  "Flooding  P'actors" — Farm  and  Utility  Benefits 


CONSTRUCTION  of  the  flood-control  works  of  the 
Miami  Conservancy  District  in  Ohio  was  financed 
by  means  of  special  assessment  bonds  issued  by  the 
district.  Under  the  Conservancy  Act  of  Ohio  the 
assessments  authorizing  the  issue  of  these  bonds  con- 
stitute a  lien  against  each  property  benefited,  up  to  the 
amount  of  benefits  assessed  against  the  property.  This 
lien  is  paramount  to  any  other  except  that  of  the  genei'al 
taxes  for  state,  county  and  city  purposes.  It  was  there- 
fore of  primary  importance  to  make  careful  determina- 
tions with  reference  to  each  tract  or  property  as  to  just 
how  much  it  is  benefited. 

Benefit  Appraiftal — In  the  case  of  most  land  reclama- 
tion, drainage  or  improvement  projects  it  is  possible  to 
make  a  reasonably  accurate  estimate  as  to  the  value  of 
the  land  after  its  improvement,  and  the  difference 
between  this  new  value  and  the  original  value  gives  the 
amount  of  the  benefit.  In  the  case  of  the  Miami  flood- 
control  project,  however,  the  benefit  accruing  to  proper- 
ties in  the  cities  of  the  valley  could  not  be  determined 
so  simply.  Real  estate  values  were  considerably  dis- 
turbed by  the  1913  flood,  in  fact  some  values  were  com- 
pletely destroyed.  Street  pavements  ware  torn  up,  and 
light,  water  and  sewer  systems  damaged.  Residences 
and  other  private  property  were  destroyed  or  damaged 
and  railways  and  telephone  and  telegraph  companies 
suffered  in  the  same  manner.  The  protection  of  these 
properties  against  a  recurrence  of  such  damage  and 
destruction  constitutes  a  direct  benefit,  but  it  does  not 
follow  that  the  amount  of  damage  sustained  during  any 
past  flood  is  a  direct  criterion  as  to  the  amount  such 
property  may  be  benefited. 

The  flood  had  a  tendency  to  depreciate  property 
values,  but  after  the  immediate  effects  of  the  disaster 
had  been  overcome  and  plans  initiated  to  secure  protec- 
tion, values  were  maintained  at  more  nearly  what  they 
would  be  with  protection  actually  accomplished.  It  was 
therefore  difficult  to  estimate  present  values.  Those 
obtaining  immediately  before  the  flood  could  not  be 
universally  used  as  a  basis  for  the  appraisal  of  benefits 
because  they  had  in  some  cases  been  wholly  or  partially 
destroyed.  This  confusion  in  values  tended  to  com- 
plicate the  appraisal  problem. 

The  conservancy  law  of  Ohio  fully  recognizes  the  diffi- 
culties inherent  in  establishing  benefits,  and  gives  the 
three  appraisers  wide  discretionary  powers,  while  fully 
protecting  the  property  owners  and  communities  by  a 
number  of  appeal  provisions. 

Tivo  Basic  Requirements — Two  conditions  in  the  rela- 
tion of  benefits  to  cost  were  of  critical  importance. 
There  were  (1)  the  total  of  benefits  must  warrant  the 
expenditure,  and  (2)  equitable  distribution  must  be 
accomplished. 

Unless  the  flood-protection  project  should  benefit  the 
property  owners  within  the  district  in  real,  demon- 
strable.manner  by  an  amount  exceeding  the  cost  of  the 
project,  it  should  not  be  carried  out.  The  bonds  would 
have  an  adequate  margin  of  security  and  would  find  a 
ready  market  only  in  case  the  total  benefit  should  e.xceed 


the  cost  of  the  proposed  works  by  a  very  large  margin 
(a  ratio  of  3  to  1  between  benefit  and  cost  is  a  satisfac- 
tory ratio).  The  Conservancy  Court  would  no  doubt 
have  killed  the  project  in  case  the  cost  of  the  proposed 
works  had  been  nearly  equal  to  the  resulting  benefits, 
or  in  case  of  obvious  lack  of  equity  in  the  distribution 
of  appraisals  as  between  different  pieces  of  property  in 
the  flood  territory,  or  in  case  the  benefit  appraisals 
could  not  stand    the  test  of  common  sense. 

Magnitude  of  Work — Viewed  as  a  whole  the  ap- 
praisal work  was  an  undertaking  of  very  great  mag- 
nitude. About  77,000  separate  pieces  of  property  had 
to  be  dealt  with,  distributed  along  110  miles  of  river 
valley.  In  about  one-fifth  of  the  cases,  damages  were 
concerned ;  that  is,  the  property  would  be  taken  in  whole 
or  in  part  for  the  construction  of  the  flood-protection 
works.  The  other  parcels  were  affected  by  benefits  only. 
Whether  damage  or  benefit,  the  definite  amount  had  to 
be  determined  separately  for  each  parcel.  As  a  pre- 
liminary step  complete  engineering  and  property  data 
had  to  be  compiled. 

Surveys  and  the  determination  of  flood  outlines  in- 
dicated what  properties  would  be  affected.  Engineers 
then  prepared  real  estate  maps  of  the  entire  territory, 
including  the  cities,  and  determined  the  depth  of  flood- 
ing by  the  flood  of  1913  on  each  individual  piece  of 
property  and  the  extent  of  the  physical  damages  to 
property  resulting  from  the  proposed  construction  work. 

Since  many  of  the  data  required  by  the  appraisers 
were  of  an  engineering  character,  it  became  necessary 
for  the  engineering  staff  to  assume  a  large  part  of  the 
work  of  compiling  and  classifying  data.  Obviously,  a 
close  co-operation  between  appraisers  and  engineers 
was  indispensable  to  the  successful  carrying  out  of  the 
appraisal  program. 

Benefit  Equated  to  Depreciation — City  property  con- 
stituted by  far  the  largest  element  of  value  in  the  dis- 
trict, and  also  that  class  of  property  on  whicli  the  flood 
benefit  was  the  most  difficult  to  determine.  It  was  nol 
considered  that  the  actual  physical  damage  to  any  one 
piece  of  property  in  the  1913  flood  had  an  identifiable 
relation  to  the  benefit  produced  by  flood  protection. 
However,  the  depth  of  flooding  during  the  1913  flood 
was  the  basis  of  the  cui've  of  flooding  factors,  shown  in 
Fig.  2. 

"Floodina  Factors" — The  flooding  factor  was  the  de- 
vice developed  to  insure  a  uniform  determination  of 
benefits  on  the  town  properties.  Many  considerations 
entered  into  the  making  of  this  curve.  It  is  expressly 
emphasized  by  the  engineers  and  appraisers  that  both 
the  values  and  the  variation  represented  in  this  curve 
are  not  generally  applicable  to  other  cases,  or  to 
property  other  than  that  considered  in  the  Miami  dis- 
trict, because  of  the  large  number  of  individual  or 
locality  influences  concerned. 

Generally  speaking,  the  first-floor  level  of  a  house 
constituted  the  most  important  datum  point  with 
respect  to  flood  height   or  submergence.     When  watei' 
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reaches  the  first  floor  the  habitability  of  a  house  at  once 
is  directly  affected.  Again,  in  actual  flood-time  expe- 
rience the  condition  of  a  house  generally  became 
critical  and  the  last  remaining  vestige  of  habitability 
was  destroyed  when  water  reached,  the  second-floor 
level.  This  consideration  in  fact  was  largely  determina- 
tive in  fi.xing  10-ft.  submergence  as  corresponding  to  full 
depreciating  effect  of  a  flood. 

However,  it  could  not  logically  be  concluded  that  the 
flooding  factors  would  be  in  direct  proportion  to  depth 
of  submergence  between  zero  and  10  ft.  With  shallow 
flooding  the  injurious  effects 
are  small  except  in  interfering 
with  entrance  to  buildings,  use 
of  streets,  etc.  At  about  3  ft. 
depth  or  more,  water  ordi- 
narily enters  the  first  story, 
the  streets  are  no  longer  ford- 
able,  and  a  considerable  pro- 
portion of  the  entire  injury  in 
property  depreciation  has  oc- 
curred. From  3  ft.  to  5  ft. 
swift  velocities  develop,  in- 
gress and  egress  to  and  from 
buildings  becomes  practically 
impossible,  damage  is  done  to 
furniture  and  buildings,  and 
danger  to  life  develops.  From 
5  ft.  submergence  upward  the 
conditions  described  become 
aggravated,  but  the  incre- 
ments of  depreciation  are 
small,  until  substantially  full 
depreciation  is  reached  at 
10  ft.  flooding  depth.  The 
lower  portion  of  the  curve 
purposely  was  left  somewhat 
indefinite  in  order  to  allow 
latitude  for  judgment.  This 
is  because  property  bordering 
on  the  edge  of  the  water  or 
having  portions  inundated  to 
inconsiderable  depths  required 
a  range  of  factors,  varying 
from  zero  to  as  high  as  20  per 
cent,  depending  upon  the  cir- 
cumstances of  the  case. 

These  factors,  described  as  applying  to  depreciation, 
apply  conversely  to  the  benefit  resulting  from  protection. 

Industrial  Property — Related  considerations  governed 
the  appraisals  of  industrial  property.  Special  condi- 
tions, however,  were  always  looked  for  and  taken  account 
of.  For  instance,  if  machinery  was  located  in  the  base- 
ment it  was  exposed  to  injury  the  moment  water  entered 
the  basement,  and  therefore  the  basement  level  was 
treated  as  first-floor  level.  Losses  in  machinery  and 
similar  shop  equipment  were  in  fact  so  prominent  a 
feature  of  the  flood  damages  observed  in  the  past  that  a 
benefit  appraisal  fully  equal  in  its  percentages  to  that 
on  residential  or  commercial  property  was  considered 
appropriate,  in  spite  of  the  fact  that  habitability  and 
danger  to  life  are  not  concerned,  and  that  factory  build- 
ings are  not  often  damaged  or  destroyed  in  floods. 

Gain  in  Value  bij  Flood-Protection — The  next  step  was 
to  determine  that  portion  of  the  value  of  property  due 
to  complete  elimination  of  the  flood  risk.  It  happens 
that  there  was  a  great  decrease  in  values,  directly  after 
the    1913    flood,    due    to    the    general    reilization    of 


the  flood  risk;  and  this  decrease  was  in  effect  the 
reverse  of  the  increase  of  value  which  it  was  desired  to 
estimate.  Stated  differently,  the  benefit  to  be  determined 
was  held  to  be  that  portion  of  the  original  market  value 
that  would  be  restored  through  flood  protection. 

Often  this  restoration  was  anticipated,  and  the 
restoration  of  values  took  place  on  the  mere  assurance 
that  flood  protection  would  be  provided.  In  fact,  to  a 
very  large  extent  values  never  dropped,  for  before  the 
first  shock  was  over  plans  for  preventing  flood  injury 
were  in  progress  and  the  people  were  assured  that  pro- 
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PARCEL  PLAT  USED  IX  FIELD  CA.WASS 

KL-production  of  a  blueprint  plat  such  as  was  ust-d  in  determining  flooding  factors  for 
city  lots.  It  oovor.s  a  soclion  of  Dayton.  Contour  lines  indicate  the  water  stage  at 
the  crest  of  the  1913  flood  ;  in  addition  to  the  high-water  line  there  are  contours  of  the 
2-ft.,  5-ft..  7-ft.  and  lO-ft.  depths,  and  a  contour  2  ft.  ahove  water  to  indicate  the  rate 
of  rise  of  the  land  net  flooded.  On  each  lot  is  written  the  flooding  factor,  preceded  by 
a  reference  letter  denoting  the  classification  used  and  followed  by  the  initial  of  the 
engineer  who  determined  the  factor.  The  asterisks  indicate  lots  visited  on  field  inspec- 
tion. The  numbers  in  feet  and  inches  give  depth  of  water  on  first  floor  of  building  at 
crest  of  1913  flood.     The  sori.il  numbers  are  those  used  in  the  tax  duplicate. 


tection  was  feasible  and  would  be  secured.  Prior  to 
1918,  property  values  in  such  valley  cities  as  Dayton  and 
Hamilton  were  practically  unaffected  by  fears  of  flood, 
and  it  could  fairly  be  assumed  that  the  values  prevailing 
prior  to  1913  represented  the  values  with  full  flood 
protection;  on  the  other  hand,  the  values  at  which 
property  was  held  during  the  five  or  six  months  follow- 
ing the  1913  flood  did  not  represent  fairly  the  dep»-e- 
ciated  values  on  account  of  the  flood  risk,  because  values 
v;ere  maintained  in  the  hope  that  protection  would  be 
secured. 

Six  or  seven  of  the  largest  property  holders  in  down- 
town Dayton  and  a  number  of  representative  real 
estate  experts  were  consulted  as  to  the  permanent  de- 
preciation in  property  value  that  would  result  in  the 
city  from  a  failure  to  secure  flood  protection.  They 
discussed  the  matter  and  arrived  at  a  figure  of  40  per 
cent  of  the  value  with  protection,  as  the  difference  in 
value  with  and  without  protection,  for  the  most 
seriously  affected  properties,  and  hence  the  benefit 
which   would   result   from   flood   protection.     The  most 
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seriously  affected  properties  were  the  ones  where  the 
depth  of  flooding  was  10  ft.  or  more,  and  where  the 
flooding  factor,  discussed  above,  was  100  per  cent.  The 
same  process  was  gone  through  in  other  cities  with  the 
help  of  corresponding  groups  of  local  men. 

At  a  later  stage  of  the  work  the  figure  of  40  per 
cent  was  reduced  to  30  per  cent  as  the  basis  of  benefit, 
because  calculations  on  this  basis  gave  a  sufficient  total 
of  benefits  in  the  district  for  all  purposes  of  financing, 
and  there  was  no  reason  for  encumbering  the  property 
beyond  that  point.  However,  the  40  per  cent  figure  was 
then  and  still  is  considered  a  fair  estimate  of  actual 
benefits. 

In  its  simplest  aspect  the  benefit  appraisal  consisted 
of  first,  appraising  the  market  value  of  the  property 
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FIG.  2.     CURVE  OF  FLOODING  FACTORS 
Notes  under  the  curve   indicate   the  conditions  which   com- 
monly existed  at  the  various  depths  of  flooding. 

benefited;  second,  determining,  for  each  parcel,  the 
physical  facts  relating  to  its  flooding  conditions, 
especially  during  the  March,  1913,  flood;  third,  deter- 
mining the  completeness  of  protection  afforded;  and 
fourth,  applying  the  flooding  factor  to  the  40  per  cent 
(later  30  per  cent)  of  the  appraised  market  value.  Since 
the  proposed  flood-control  works  provided  complete  pro- 
tection for  city  property  in  most  cases,  the  third  factor 
was  100  per  cent  except  as  to  a  few  situations. 

Benefits  to  Communities — It  was  held  that  the  elim- 
ination of  the  flood  risk  would  benefit  cities  and  other 
communities  as  municipal  units,  as  well  as  the  individ- 
ual pieces  of  property.  Consequently  benefit  appraisals 
were  required  on  cities,  counties,  etc.,  as  units. 

Taking  the  case  of  a  city:  The  flood-protection  works 
give  protection  to  all  property  owned  by  the  municipal- 
ity as  such,  and  to  all  the  property  constituting  the 
wealth  and  business  strength  of  the  community.  When 
a  flood  paralyzes  industi'y  and  all  principal  forms  of 
community  and  business  life,  as  it  did  in  the  Miami 
valley  cities  in  1913,  it  affects  every  human  being  living 
in  the  community  and  affects  the  value  of  every  piece  of 
property  within  its  boundaries.  Thus  the  flood-protec- 
tion project  would  guard  the  assets  of  the  city  and 
assure  the  future  existence,  growth  and  prosperity  of 


the  community.  That  a  destructive  flood  has  far- 
spreading  effects  falling  on  the  community  as  a  whole 
may  be  seen  from  the  fact,  for  example,  that  there 
existed  for  years  afterwards  numerous  cases  of  pauper- 
ism, sickness,  and  insanity  resulting  from  the  1918 
flood;  and  such  ill  effects  obviously  fall  as  a  burden  on 
the  community,  and  their  elimination  (for  the  future") 
constitutes  a  direct  benefit  to  the  community.  Like- 
wise the  difficulty  in  a  flood-menaced  city  of  securing 
credit  needed  by  business  enterprises  to  properly  carry 
on  their  business  constitutes  a  definite  deterrent  to  the 
normal  growth  and  development  of  the  city. 

Upon  considering  the  direct  benefits  to  municipal 
property,  and  also  the  extensive  but  rather  intangible 
effects  of  flood  protection  upon  the  city  as  a  whole,  it 
was  concluded,  after  conferences  with  numerous  officials, 
that  the  city  as  a  unit  would  be  benefited  by  an  amount 
equal  to  the  total  benefits  to  its  citizens  individually. 
This  conclusion  applied  to  the  larger  valley  cities  except 
Piqua.  For  the  latter  a  credit  was  allowed  against  the 
appraisal  because  of  the  fact  that  the  city  had  already 
done  certain  work  on  its  own  account,  and  in  consequence 
the  city's  net  benefit  was  taken  as  half  the  sum  of  the 
individual  benefits. 

In  determining  the  benefits  to  counties,  the  com- 
munity benefit  is  not  related  in  such  clearly  recogniz- 
able manner  to  the  benefits  accruing  to  individual 
property  holders.  Much  county  property  was  sub- 
merged and  temporarily  put  out  of  use  or  damaged  in 
the  1913  flood  (and  to  lesser  extent  in  the  more  fre- 
quent smaller  floods).  The  values  with  and  without 
protection  of  this  property  were  estimated,  and  the 
difference  taken  as  the  measure  of  benefits.  Loss  of 
tax  value  resulting  from  the  depreciation  that  took 
place  after  the  1913  flood  was  also  carried  into  the 
benefit  column,  since  similar  loss  of  tax  value  would  not 
occur  under  full  protection.  In  all  instances  local  busi- 
ness men  were  drawn  upon  for  counsel  as  to  the  fairness 
of  the  values  fi.xed  on  counties. 

Property  Outside  of  Cities — Benefit  appraisals  on  in- 
dividual parcels  of  country  property  were  of  necessity 
dealt  with  in  a  way  quite  different  from  that  applied 
to  city  property.  In  the  case  of  agricultural  land,  not 
used  for  residence,  the  injurious  effects  of  flooding  and 
consequently  the  benefit  conferred  by  flood  prevention 
probably  would  not  be  as  great  as  on  city  property,  and 
in  some  cases  perhaps  would  be  absent  or  negative.  On 
the  other  hand,  land  which  was  ruined  by  either  ero- 
sion or  gravel  deposition  in  the  1913  flood  could  not 
properly  be  considered  to  be  benefited  in  high  measure 
b.y  future  flood  protection,  as  but  little  value  i-emained 
to  be  protected.  Creek  bottom  pasture  land  also  had  to 
be  given  a  very  low  benefit  estimate,  as  the  actual  gain 
here  through  elimination  of  future  flood  rises  from  the 
river  would  be  almost  negligible.  Where  buildings  were 
involved,  however,  it  was  possible  to  base  comparative 
benefit  estimates  on  factors  involving  depth  of  sub- 
mergence, somewhat  as  in  the  case  of  city  property. 

In  the  main  the  estimates  for  country  property  were 
in  the  largest  measure  based  on  conference  of  the 
appi-aisers  with  local  experts  such  as  i-etired  farmers, 
after  detailed  personal  inspection  of  the  site  and  study 
of  the  flood  conditions  as  revealed  by  the  engineering 
plats.  Agriculture  benefits  in  the  aggregate  constituted 
less  than  5  per  cent  of  the  whole. 

Benefits  to  Utilities — Benefits  to  railroads  were  taken 
to  involve  the  same  quality  and  quantity  factors  as  those 
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influencing  the  benefits  to  private  propeity.  Appraisals 
were  based  on  physical  value,  being  guided  to  some  ex- 
tent by  valuation  figures  of  the  Interstate  Commerce 
Commission,  plus  land  value.  The  latter  was  appraised 
on  an  area  basis  at  figures  equal  to  that  of  the  adjoining 
lands.  This  work  throughout  required  the  co-operation 
of  both  engineering  and  appraisal  departments.  Here 
also  the  amount  of  benefits  appraised  was  as  nearly  as 
could  be  determined  the  difference  in  value  with  and 
without  protection. 

Street-railway  benefits  also  were  appraised  on  a  basis 
of  physical  value  including  the  land  value;  the  latter, 
being  only  a  right-of-way,  was  taken  as  25  per  cent  of 
the  ownership  value  of  adjoining  land  (per  square  foot) 
and  was  estimated  for  a  width  equal  to  the  track  width 
plus  18  in.  on  each  side.  To  the  physical  valuation  thus 
determined,  flooding  factors  were  applied  similar  to 
those  used  for  city  pi-operty. 

Power  houses  in  the  flood  territory  were  treated  like 
other  buildings,  using  the  same  flooding  factors  and 
basing  on  10  ft.  depth  as  full  submergence.  Those 
located  outside  the  flood  territory,  on  the  other  hand, 
were  appi'aised  no  direct  benefits,  though  they  con- 
tributed indirectly  to  the  project  the  tax  rate  increase 
caused  by  the  benefit  assess- 
ments against  the  city  and 
county  as  units. 

In  valuing  wire-line  prop- 
erty in  the  flooded  area,  val- 
ues taken  from  the  companies' 
inventories  were  generally 
used  as  bases.  Full  benefit, 
corresponding  to  the  40  per 
cent  tentative  depreciation 
effect  of  the  1913  flood  on 
individual  properties,  was 
taken  as  121  per  cent  of  the 
value. 

This  figure  was  later  re- 
duced 25  per  cent  to  accord 
with  the  reduction  from  40 
per  cent  to  30  per  cent  pre- 
viously mentioned,  and  the 
resulting  figure  was  applied 
to  the  total  value  of  the  wire 
lines  located  in  submerged 
territory.  Similar  methods 
were  used  in  determining  the 
benefits  to  other  public  utili- 
ties. 

It  is  important  to  note  that  throughout  the  benefit 
appraisal  of  both  public  service  utilities  and  large 
manufacturing  establishments,  the  appraisers  and  their 
agents  consulted  with  the  oflicials  of  the  various  com- 
panies, and  obtained  data  from  them  which  enabled 
benefit  figures  to  be  arrived  at  which  at  once  were  fair 
and  satisfactory  to  the  companies.  By  thus  enlisting 
the  co-operation  of  the  companies  much  subsequent  dis- 
agreement was  avoided,  as  evidenced  by  the  fact  that 
practically  no  exceptions  were  filed  by  public  service 
companies  or  manufacturers.  With  about  100  public 
service  corporations  aff"ected  by  benefits  or  damages, 
amicable  settlements  were  reached  in  all  but  three  cases. 

Large  Benefit  Total  Found — When  the  benefits  were 
compiled  and  totaled,  it  was  found  that  the  entire 
benefit  in  the  di.=;trict  amounted  to  something  over 
$100,000,000.      Inasmuch  as  only  about  $25,000,000  to 


$30,000,000  was  estimated  to  be  spent  on  construction 
of  the  flood-protection  works  the  ratio  between  ap- 
praised benefits  and  required  assessments  of  benefits 
was  considered  to  be  unnecessarily  large.  Three  times 
the  amount  of  bonds  to  be  .sold  for  the  construction  of 
the  works  was  believed  to  represent  an  ample  benefit 
appraisal.  Accordingly  the  initially  determined  benefit 
of  40  per  cent  for  fully  submerged  property  was  re- 
duced to  30  per  cent,  and  all  the  appraisals  correspond- 
ingly modified. 

Of  the  nine  counties  included  within  the  district,  five 
(Miami,  Montgomery,  Warren,  Butler  and  Hamilton) 
contained  property  that  was  benefited.  The  total 
benefits  finally  assessed  in  these  five  counties  were: 
Individual  benefits,  $38,000,000;  cities,  $33,000,000; 
counties,  $6,000,000;  total,  $77,000,000. 

Damage  Appraisals — The  most  extensive  work  in 
dealing  with  damages  was  that  concerned  with  the  lands 
in  the  I'etarding  basins,  which  would  be  subject  to  over- 
flow during  flood  periods,  on  account  of  the  large  areas 
involved  and  the  novelty  of  the  questions  presented. 
Such  lands  as  were  actually  to  be  occupied  by  the  dams 
or  u.sed  for  borrow  pits  or  otherwise  necessary  con- 
struction purpo.«es  naturally  were  bought  outright  and 
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remain  in  the  possession  of  the  conservancy  district. 
Outside  of  this  range,  however,  the  basin  lands  are  not 
permanently  withdrawn  from  the  agricultural  service 
of  the  community,  since  only  those  in  the  very  bottom 
of  the  valley  will  be  frequently  flooded,  and  those  near 
spillway  level  will  be  wetted  only  in  the  conjectural, 
improbable  rainfall-and-flood  contingencies  on  which 
the  whole  project  is  based  as  an  ultimate  possibility. 
The  upper  lands  of  the  basins,  therefore,  might  be  con- 
sidered as  being  not  at  all  affected  by  the  exposure. 
However,  the  farmers,  knowing  but  little  about  the 
engineering  details  of  the  project,  necessarily  took  a 
different  view,  and  their  estimates  of  the  damage  to 
which  they  would  be  subjected  differed  materially  from 
that  of  the  board  of  appraisers. 

Muvh  Basin  Land  Bought— When  this  situation  was 
fully  realized,  the  district  decided  to  buy  in  fee  simple 
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most  of  the  basin  lands.  A  smaller  proportion  of  the 
total,  chiefly  the  lands  lying  far  up  towards  spillway 
level,  was  dealt  with  by  purchasing  an  easement  to  put 
water  on  the  land  at  irregular  intervals,  this  easement 
including  the  right  on  the  part  of  the  district  to  require 
the  removal  of  buildings  from  below  a  certain  level,  to 
prohibit  all  future  building  below  a  specified  level,  and 
in  general  to  control  the  occupancy  and  use  of  the  land 
so  far  as  flood  questions  would  bear  on  the  matter. 

The  district  determined  a  fair  easement  price  on  these 
lands  after  a  field  inspection,  in  which  frequency  and 
depth  of  flooding  of  the  various  tracts,  the  value  and 
condition  of  the  land,  and  other  items  were  taken  into 
consideration.  This  price,  determined  by  the  ap- 
praisers, was  used  as  a  guide  in  determining  whether  or 
not  it  would  be  necessary  to  buy  the  basin  lands  in 
fee  simple. 
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Special  procedure  was  adopted  in  a  few  individual 
instances,  namely,  an  agreement  was  made  with  the 
owners  of  the  land  to  pay  damages  due  to  flooding 
caused  by  the  works  of  the  district  when  damage 
occurs. 

Land  Resold — The  lands  in  the  basins  purchased  by 
the  district  have  recently  been  put  on  sale,  full  informa- 
tion being  supplied  to  intending  purchasers  as  to  the 
susceptibility  to  flooding  and  the  probable  effects  of 
flood  ponding  upon  the  agricultural  value  of  the  lands. 
The  net  result  to  date  is  that  an  average  sale  price  of 
about  85  per  cent  of  the  price  at  which  the  land  was 
purchased  has  been  realized,  and  in  individual  instances 
land  has  even  been  sold  at  higher  figures  than  those  paid 
by  the  district.  Thus,  it  may  be  stated  that  the  prac- 
tical outcome  of  the  methods  used  is  to  make  the  cost 
of  the  flood  easement  in  the  lower  part  of  the  basins 
about  15  per  cent  of  the  full  value  of  the  land.  These 
figures  are  derived  from  sales  representing  about  20 
per  cent  of  the  total  area  which  the  district  expects  to 
dispose  of.  As  the  sales  continue  these  figures  may 
have  to  be  modified. 

In  proceedings  under  the  conservancy  law  no 
separate  condemnation  of  different  parcels  is  required. 


Accordingly,  all  the  damage  and  benefit  appraisals  were 
submitted  to  the  court  in  itemized  form  in  a  single 
appraisal  roll,  objections  by  property  owners  were  heard 
by  the  court,  and  a  decision  was  reached  both  as  to  the 
entire  roll  and  as  to  individual  parcels.  The  final  court 
order  contained  both  an  easement  price  and  a  purchase 
price  for  each  particular  piece  of  damaged  land,  and  the 
directors  of  the  district  were  free  to  take  over  the 
easement  or  take  over  the  property,  at  the  figures 
entered  in  the  order. 

Results  of  the  Appraisal  —  About  1,900  exceptions 
were  taken  by  property  owners  to  the  appraisals  of 
benefits  and  damages  made  by  the  district  on  about 
77,000  parcels.  Of  the  cases  in  which  exception  was 
taken  to  the  district  appraisals,  not  more  than  500  were 
appealed  to  the  Conservancy  Court. 

Expressing  this  in  percentage  figures  it  might  be 
said  that  the  district  appraisal 
carried  out  by  the  methods 
outlined  in  the  preceding, 
proved  something  over  99  per 
cent  efficient  when  measured 
by  the  attitude  taken  by  the 
property  owners  affected,  and 
substantially  100  per  cent  effi- 
cient when  measured  by  the 
action  of  the  court.  In  only  a 
dozen  or  two  cases  were  the 
exceptions  and  appeals  made 
by  the  property  owners  effec- 
tive in  leading  the  court  to 
modify  the  figures  of  the 
district. 

Large  Force  Engaged  in 
Work — As  the  whole  appraisal 
undertaking  dealt  with  some 
77,000  parcels  of  land,  a  large 
organization  had  to  be  built  up 
to  deal  with  it.  In  control  of 
the  entire  work  there  was  a 
board  of  three  appraisers  ap- 
pointed by  the  Conservancy 
Court,  and  consisting  of  J. 
Edward  Sauer,  Charles  W.  Kiser,  and  Samuel  M.  Good- 
man, three  business  men  who  were  thoroughly  acquainted 
with  real  estate  values  in  the  Miami  valley.  Great  credi' 
is  due  these  men  for  the  faithful  and  absolutely  impartial 
manner  in  which  they  carried  out  the  gigantic  task  as 
signed  them.  It  required  their  close  personal  attention 
for  a  period  of  over  a  year,  during  which  they  had  to 
sacrifice  many  of  their  private  and  other  interests. 

They  were  assisted  by  a  large  engineering  and  clerical 
force  supplied  by  the  district,  a  force  of  about  100  field 
inspectors  alone  being  required.  In  the  cities  these  in- 
spectors were  equipped  with  copies  of  the  county 
auditor's  plats,  and  in  the  country  districts  with  plat 
maps  supplied  by  the  engineering  department,  upon 
which  the  flood  outlines  had  been  traced.  The  ap- 
praisers' inspectors  were  concerned  primarily  with 
determining  actual  values,  which  they  entered  on 
inspection  sheets  (see  Figs.  3  and  4  for  specimens),  to 
be  reviewed  later  by  the  board  of  appraisers  them- 
selves. 

The  appraisal  board  in  person  viewed  every  site 
and  every  parcel  of  property  concerned,  verifying  and 
correcting  the  appraisals  of  the  various  field  in- 
spectors. 
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Dismantling  150-Ton  Shear  Legs 
in  Havana  Harbor 

Landmark  Removed  to  Make  Way  for  New  Port 

Work.s — Tubular  Legs  Weighing  18  and  25 

Tons  Swung  by  Aid  of  90-ft.  Tower 

By  F.  J.  Litter 

Chief  Engineer,  Frederick  Snare  Corporation,  New  Vork 

N  ORDER  to  provide  space  for  additional  port  facili- 
ties iji  the  harbor  of  Havana.  Cuba,  the  Port  of 
Havana  Docks  Co.  has  recently  found  it  necessai-y  to 
remove  one  of  the  few  remaining  landmarks  of  the  old 
Spanish  regime.  Visitors  to  Havana  have  noticed  a 
large  tripod  shear-legs,  one  of  the  first  objects  to  meet 
the  eye  in  the  harbor,  and  known  as  "La  Machina." 

It  was  purchased  by  the  Spanish  government  from  an 
English  concern  in  Southhampton,  and  erected  about 
1880.  The  shear-legs  was  intended  for  the  handling  of 
ordnance,  munitions,  and  other  heavy  weights.  It  is 
said  that  it  has  been  used  but  three  times ;  once  prior 
to  the  Spanish-American  War,  and  twice  since,  once  to 
set  ashore  a  gun  turret  and  guns  from  the  U.  S.  S. 
Maine  to  form  part  of  a  monument  to  be  erected  to  the 
men  who  lo.st  their  lives  in  that  explosion. 

"La  Machina"  was  of  150  tons  rated  capacity.  The 
legs  were  tubular,  built  up  of  V-in.  plate  with  riveted 
joints.  The  two  front  legs  were  each  136  ft.  long  and 
of  tapering  diameter,  with  a  maximum  near  the  center 
of  44  in.  The  weight  of  each  was  about  18  tons.  At 
the  lower  end  they  were  pin  connected  to  concrete  and 
cast-iron  pedestals  which  rested  on  the  bulkhead,  and 
at  the  upper  end  they  were  similarly  connected  to  the 
back  leg.  The  pin  at  the  upper  end  carried  also  the 
upper  block  of  the  hoisting  falls.  The  back  leg'  was 
170  ft.  long,  of  tapering  diameter  with  a  maximum  of 
48  in.,  and  weighed  approximately  25  tons.  The  whole 
rig  when  in  a  vertical  position  .stood  142  ft.  above  the 
bulkhead  level,  including  the  height  of  the  pedestals. 
Hoisting  falls  were  of  1  i-in.  diameter  chain  with  nine 
parts  running  over  blocks  of  4  and  5  sheaves  of  30-in. 
diameter.  Movement  backward  and  forward  was  con- 
trolled through  the  back  leg  which  at  its  lower  end  was 


tiu.   J— FRONT  LEGS   BEING   LOWERiSD  TO  SCOW 
The  floating  derrick  lias  taken  hold  o£  upper  end  of  legs,  to  reduce  liending  stresses, 


FIG.   1— LOWERING  EQUIPMENT   IN  PLACE 

pin  connected  to  a  worm  screw,  40  ft.  long,  driven  by 
an  independent  connection  to  the  main  hoisting  engine. 
A  90-ft.  wooden  tower  was  erected  directly  behind  the 
two  front  legs  and  straddling  the  back  leg.  To  this 
tower  lowering  tackles  and  guys  were  passed.  The 
shear-legs  was  then  pushed  forward  by  its  own  power  to 
its  point  of  fai-thest  reach  when  all  lowering  tackles  were 
hauled  tight.  The  connection  between  the  back  leg  and 
the  two  fi"ont  ones  was  then  broken  by  cutting  through 
the  back  leg  near  the  top  with  an  acetylene  torch.  This 
was  then  moved  backward  and  lowered  simultaneously 
until  it  was  entirely  separated  from  the  two  front  legs 
and  the  position  of  minimum  strain  on  the  tower  was 

reached.  The  two  front  legs 
were  then  lowered  as  one 
until  they  were  rested  on 
cribbing  placed  on  a  deck 
scow.  In  order  to  relieve  the 
buckling  strain  in  these  legs 
during  the  last  30  ft.  of  lower- 
ing, a  40-ton  capacity  derrick 
scow  was  hooked  on  to  the 
outer  end  and  lowered  simul- 
taneously with  the  main  lower- 
ing engine  on  shore.  The 
lowering  of  the  back  legs  was 
then  completed,  all  pins  were 
taken  out,  and  the  three  legs 
loaded  separately  on  scows  to 
be  taken  to  the  site  designated 
by  the  government. 

The  work  was  done  by  the 
Frederick  Snare  Corporation 
of  New  York  and  Havana,  sub- 
contracted from  the  Parklap 
Construction  Co.,  and  under 
inspection  of  the  Obras  Pub- 
licas. 


November  16,  1922 


ENGINEERING     NEWS-RECORD 


837 


Studies  of  Discharge  of  Sanitary 
Sewers  at  Phoenix 

Total  Discharge  Curves  Compared  With  Other  Cities 

Velocity  Tests,  u  V^alue.  Per  Capita  Flow 

Relation  to  Water  Consumption 

By  S.  M.  Gotten 

Assistant  City  Engineer.  Plirenix.  Ariz. 

IN  CONNECTION  with  the  extension  of  the  sanitary 
sewer  system  of  Phoenix,  Ariz.,  a  study  was  made  of 
the  conditions  obtaining  in  the  then  existing  system. 
This  study  developed  some  facts  which  are  believed  to 
be  of  general  interest,  and  which  are  here  given. 

Phoenix  is  a  residential  city  with  a  population  of 
29,053  in  1920.  The  sanitary  sewer  system  is  composed 
of  three  mains  and  their  laterals.  The  mains  are  known 
as  the  Original,  the  North,  and  the  South.  The  Orig- 
inal serves  the  retail  business  and  office  district,  and 
empties  into  the  South  Main.  The  North  Main  serves 
the  greater  part  of  the  area  of  the  city,  but  a  purely 
residential  territory.  The  South  Main  serves  a  very 
mixed  residential,  warehouse,  and  shop  district.  The 
North  and  South  Mains  combine  to  form  the  Outfall, 
through  which. the  flow  is  carried  to  septic  tanks  and 
discharged  into  the  Salt  River.  Flow  readings  were 
taken  at  various  points  on  these  several  lines. 

In  taking  readings  for  depth  of  flow,  the  distance 
from  invert  of  pipe  to  a  fixed  point  on  the  manhole  ring 
was  read  and  recorded.  Thereafter,  readings  were 
taken  from  this  point  to  the  water  surface,  the  differ- 
ence being  the  depth  of  flow.  Measurements  were  made 
with  an  ordinar.y  Philadelphia  level  rod,  and  the  in- 
stant that  the  bottom  of  the  rod  came  into  contact  with 
the  water  surface  was  clearly  shown  by  the  formation 
of  ripples.  The  method  gave  quite  accurate  and  satis- 
factory results.  The  size  and  grade  of  the  pipe  were 
knovra,  and  the  discharge  was  computed  on  the  basis 
of  Kutter's  foi-mula,  with  n  equal  to  0.013,  unless  other- 
wise noted,  and  by  a  proportional  discharge  chart, 
shown  by  Fig.  1. 

Discharge  Curves — In  order  to  arrive  at  some  con- 
clusions as  to  the  applicability  of  generally  available  data 
to  Phoenix  conditions,  the  total  Phoenix  discharge  curve 
was  plotted  against  the  combined  discharge  curve  for 
seven  cities,  as  shown  on  p.  191,  Vol.  1  of  Metcalf  & 
Eddy's  "Sewerage."  The  result  is  shown  by  Fig.  2. 
Considering  the  great  dissimilarity  of  the  communities 
represented,  the  practical  identity  of  these  curves,  ex- 
cept for  the  time  element,  is  remarkable.  This  differ- 
ence in  time  is  readily  explained  by  the  character  of 
the  cities  represented. 

For  various  reasons,  it  was  necessary  in  some  eases 
to  take  depth  readings  at  manholes  where  there  was  a 
material  change  of  grade  in  the  sewer,  and  a  corre- 
sponding change  in  the  hydraulic  properties  of  the  line 
on  either  side  of  this  point.  In  order  to  compute  the 
discharge,  it  was  necessai-y  to  determine  whether  the 
depth  as  read  applied  to.  the  reach  above  or  below  the 
manhole.  No  statement  covering  this  case  could  be 
found  in  the  textbooks  available.  Theoretical  specula- 
tion led  to  the  belief  that  the  depth  would  apply  always 
to  the  reach  below,  and  tests  were  made  which  verified 
this  conclusion.  For  this  purpose,  simultaneous  read- 
ings were  taken  at  three  consecutive  manholes  on  the 
same  main  line,  connected  by  quite  different  grades. 
The  discharge  of  these  lines,  running  full,  beginning 
at  the  lowest  reach,  is  15.66,   12.76,  and  23.75  sec.-ft. 


respectively.  The  depth  readings  applied  to  the  reaches 
below  the  point  of  reading  gave  discharges  of  3.06  and 
3.13  sec.-ft.;  applied  to  the  reaches  above,  they  gave 
discharges  of  2.83  and  5.70  sec.-ft..  showing  quite  con- 
clusively that  the  correct  application  was  to  the  reach 
below.  This  conclusion  was  further  verified  by  velocity 
measurements  of  actual  discharge  over  the  same 
reaches,  the  method  for  which  will  be  described  later. 
Readings  were  taken  on  the  North  and  South  Mains 
at  points  close  to  their  junction,  and  on  the  Outfall 
at  a  point  close  below  this.  The  main  series  of  these 
readings  covered  a  period  of  forty-eight  hours,  taken 
at  half-hour  intervals,  and  as  nearly  simultaneously  as 
possible.  The  discharge  curves  for  this  period  are  shown 
in  Fig.  3,  on  a  basis  of  n  equals  0.013. 


Per  Cent  Velocity  Corresponding  to  Per  Cent  Discharge 
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FIG.  1.  COMPARISON  OP  HYDRAULIC  FUNCTIONS  OF 
CIRCULAR  SEWERS  RUNNING  PART  FULL  AND  FULL 
All  percentages  i-efer  to  like  functions  for  a  pipe  running  full- 
Making  allowance  for  the  time  interval  involved,  it  is 
apparent  that  the  sum  of  the  computed  discharges  from 
the  North  and  South  Mains  should  equal  the  Outfall 
discharge.  But,  on  the  basis  of  the  depths  as  actually 
read,  and  a  value  of  n  equal  0.013,  the  former  was  very 
considerably  in  excess  of  the  latter.  The  character  of 
the  several  lines  and  of  the  flow  in  them  indicated  that 
the  depths  of  flow  for  the  North  Main  were  in  error. 
To  determine  this,  simultaneous  readings  were  taken  at 
the  point  on  this  line  where  these  readings  had  been 
taken,  and  at  points  adjacent  above  and  below.  These 
readings  and  the  corresponding  computations  indicated 
that  the  original  readings  were  in  error  by  an  amount 
of  depth  equivalent  to  0.50  sq.ft.  of  flow  area.  This 
error  would  be  a  constant,  irrespective  of  the  depth  of 
flow,  and  was  apparently  occasioned  by  a  small  dam  or 
other  obstruction  in  the  pipe  a  short  distance  below 
the  point  of  measurement.  The  necessary  computations 
were  made  and  the  depths  as  read  changed  accordingly. 
Combining  the  corresponding  discharges  with  those  of 
the  South  Main,  it  was  then  found  that  .their  sum  was 
somewhat  less  than  that  .of  the  com^juted  .O.utfall  dis- 
charge, as  shown  on  Fig.  4.  ... 

Velocity  Tests — In  an  effort  to  clear  up  this  discrep- 
ancy, a  series  of  velocity  tests  were  made  on  all  of 
these  lines,  designed  to  give  the  actual  dischai-ge  within 
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FIG.  2.    DISCHARGE  CURVE  OF  PHOENIX  OUTFALL  SEWBK 
ANP  COMPOSITE  CURVE  FOR  SEVEN  CITIES 

reasonably  accurate  limits.  The  te.sts  were  made  at 
the  time  of  maximum  flow,  when  there  was  a  good 
depth  in  the  pipes,  and  this  depth  was  essentially  con- 
.stant  during  the  period  of  the  tests.  Four  floats  were 
put  through  the  selected  reaches,  and  accuratel.v  timed. 
The  first  three  floats  were  small  circular  discs,  designed 
to  give  the  maximum  surface  velocity,  and  to  serve  as 
a  check  on  the  fourth.  This  last  was  a  specially  con- 
structed apparatus,  consisting  of  two  circular  segments 
of  heavy  red  pressboard  fastened  together  at  right 
angles  and  securely  braced  with  string.  They  were  cut 
to  a  diameter  3  in.  smaller  than  that  of  the  pipe  for 
which  they  were  intended,  and  had  wooden  strips  fast- 
ened to  their  tops  so  as  to  float  them  with  their 
bottoms  about  li  in.  from  the  invert.  It  was  expected 
that  these  floats  would  give  the  average  velocity  of  flow 
very  closely,  and  the  evidence  indicates  that  they  did. 

For  the  North  Main  the  average  velocity  of  the  three 
disc  floats  was  2.65  ft.  per  second,  and  for  the  special 
float  the  velocity  was  2.39  ft.,  being  90.4  per  cent  of 
the  surface  velocity.  With  this  velocity  and  the  meas- 
ured area  of  flow,  the  discharge  was  2.43  sec. -ft.  and 
the  corresponding  value  of  n  is  0.01173. 

For  the  South  Main  the  discs  gave  a  surface  velocity 
of  2.92  ft.  per  second,  and  the  special  float  an  average 
velocity  of  2.74  ft.,  being  93.9  per  cent  of  the  former. 
The  corresponding  actual  flow  was  3.81  sec.-ft.,  and  the 
corresponding  value  of  n  is  0.01111. 

For  the  Outfall,  the  discs  gave  a  surface  velocity  of 
2.27  ft.  per  second,  and  the  special  float  an  average 
velocity  of  2.06  ft.,  being  90.8  per  cent  of  the  former. 
The  corresponding  actual  flow  was  6.35  sec.-ft..  and  the 
corresponding  value  of  n  is  0.0125. 

Combining  the  North  and  South  Main  discharges,  we 
have  a  sum  of  6.24  sec.-ft.,  as  against  the  6.35  sec.-ft. 
computed  Outfall  discharge,  which  for  such  work  is  a 
very  close  check  and  much  better  than  was  anticipated. 
In  connection  with  the  velocity  test  on  the  North  Main, 
depth  readings  were  taken  at  points  and  computations 
made  which  gave  a  very  close  check  on  the  conclusions 
heretofore  noted  concerning  the  reach  to  which  readings 
are  applicable,  and  as  to  the  existence  and  effect  of  the 
obstruction  in  the  line. 

Actual  Discharges  and  Water  Consumption — The  ac- 
tual values  of  n  for  the  three  lines  having  been  deter- 


mined as  above,  the  corresponding  actual  discharges 
were  computed  for  the  48-hour  readings,  and  the  two 
main-line  flows  combined.  This  was  plotted  against  the 
Outfall  discharge,  as  shown  on  Fig.  5,  and,  in  general, 
gave  a  reasonably  close  agreement.  At  least,  it  is  much 
closer  than  in  the  case  where  a  value  of  n  equals  0.013 
was  used  throughout,  as  in  Fig.  4. 

During  the  period  of  the  48-hour  readings,  observa- 
tions were  made  also  of  the  water  pumped  at  the 
city  water-works.  These  readings  were  averaged  over 
a  period  of  an  hour  and  a  half  and  their  curve  plotted 
on  Fig.  5,  the  time  being  1:,'  hours  later  than  the  average 
reading  time,  to  allow  for  the  water  reaching  the  Out- 
fall. It  will  be  observed  that  this  curve  is  essentially 
parallel  with  the  curve  of  Outfall  discharge,  and  that 
the  difi'erence  in  quantity  represented  is  not  greater 
than  would  naturally  be  expected.  The  relation  here 
indicated  between  water  pumped  and  sewage  discharge 
will  hold  good  only  during  the  winter  months,  when 
practically  no  water  is  being  used  for  lawn  sprinkling; 
there  would  be  little  similarity  between  these  curves 
during  the  summer  months. 

For  the  purpose  of  the  following  discussion,  the  rela- 
tive sewer  discharge  is  equally  as  usable  as  the  actual, 
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Based  on  n  =  0.013.     Measurements  Jan.  20-22,  1921. 

so  a  value  of  n  equals  0.013  will  be  adopted  and  con- 
clusions reached  on  this  basis. 

Readings  were  taken  daily  at  the  same  points  on  the 
main  lines  for  a  period  of  one  week.  They  were  begun 
well  befoi-e  and  ended  well  after  the  peak  flow  had 
passed.  Contrary  to  all  expectations,  the  maximum 
flow  in  the  North  Main  was  found  to  occur  on  a  Sunday, 
p.bout  noon,  at  which  time  it  was  17  per  cent  greater 
than  the  maximum  for  any  other  day  of  the  week. 
This  line,  it  will  be  remembered,  serves  a  purely  resi- 
dential district.  The  maximum  Sunday  flow  of  the 
South  Main  was  somewhat  less  than  its  greatest  daily 
maximum,  which  occurs  on  a  Monday. 

The  readings  above  referred  to  were  taken  in  Janu- 
ary. At  this  time  of  the  year  the  daily  per  capita 
water  consumption  is  about  145  gal.  During  July  this 
rate  rises  to  about  220  gal.  It  might  be  anticipated  that 
there  would  be  a  somewhat  pi-oportional  increase  in  the 
rumm.er  maximum  rate  of  sewage  discharge  over  that 
for  the  winter.  Such  is  not  the  case,  as  readings  taken 
the  previous  July  show  essentially  the  same  maximum 
rate  as  tho.se  for  January.  It  appears  that  the  daily 
peak  flow  during  the  summer  covers  a  considerably 
longer  time  than  it  does  in  the  winter,  and  that  there 
is  a  consequently  greater  volume  of  sewage,  but  not 
a  greater  rate  of  discharge. 

The  maximum  r^te  of  discharge  of  the  North  Main 
was  3.20  sec.-ft.,  of  which  0.47  sec.-ft.  was  contributed 
by  a  district  entirely  outside  of  the  city.     The  remain- 
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ir.g  2.73  sec.-ft.  was  contributed  by  ;',,566  actual  house 
connections,  making  the  maximum  rate  per  connection 
equal  to  0.0007G556  sec.-ft.,  or  494.76  gal.  per  day. 
This  rate  checked  surprisingly  well  with  readings  taken 
at  various  points  along  the  North  Main,  the  number  of 
contributing  connections  above  such  points  being  known. 
Per  Capita  Discharges — The  total  number  of  residen- 
tial sewer  connections  in  the  city  is  roughly  .5,000,  and 
the  population  is  ;^0.000.  It  is  conservative  to  say  that 
at  least  25,000  of  the  people  live  in  residences  connected 
to  the  sewers,  giving  an  average  of  five  persons  per 
connection.  Considering  only  the  North  Main,  the  per 
capita  sewage  discharge  then  is  98.95  gal.  per  day.  At 
the  same  time  the  maximum  late  of  water  pumped  was 
10  sec.-ft.,  or  215.5  gal.  per  capita  per  day.  It  might 
appear,  then,  that  of  this  water,  only  46  per  cent  finds 
its  way  into  the  sewers,  but  such  a  conclusion  would  be 
entirely  erroneous,  as  a  study  of  the  distribution  of  the 
total  sewage  flow  will  show. 

During  the  48-hour  readings,  the  maximum  actual 
discharge  from  the  South  Main  was  5.86  sec.-ft.,  and 
of  the  Noi-th  Main,  3  .sec.-ft.,  giving  a  sum  of  8.86 
sec.-ft.  This  as  against  a  computed  actual  discharge 
of  8.66  sec.-ft.  in  the  Outfall,  and  a  water  pumpage  rate 
of  about  9.5  sec.-ft.,  showing  that  the  water  pumped  is 
approximately  accounted  for  by  the  total  sewage  dis- 
charge. The  5.86  sec.-ft.  discharge  of  the  South  Main 
was  contributed  by  2,350  connections.  Of  these,  1,360 
were  contributary  to  the  Original  Main,  which  devel- 
oped a  maximum  discharge  of  2.46  sec.-ft.  The  balance, 
or  3.40  sec.-ft.,  was  developed  by  only.  990  connections, 
whei'eas  on  the  North  Main  it  required  3,566  connec- 
tions to  develop  3  sec.-ft.  This  is  accounted  for  by  the 
fact  that  the  North  Main  serves  a  purely  residential 
territory,  whereas  the  South  Main  serves  a  mixed  resi- 
dential, warehouse,  and  shop  district,  and  it  is  evident 
that  the  rate  of  water  consumption  in  these  districts 
was  proportional  to  their  rates  of  sewage  discharge. 
It  appears  further  that  the  per  capita  rate  of  water 
consumption  as  above  established  is  really  of  no  sig- 
nificance; that  the  residential  districts  do  not  consume 
any  such  amount  of  water;  and  that  most  of  what  they 
do  use  finds  its  way  into  the  sewers. 

Because  of  the  different  character  of  the  properties 
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Friday 
Time    of    Readings  on  Ouffall  Sewer 
FIG.  4.     COMPARISON  OF  FLOW  IN  OUTFALL  SEWER  WITH 
OBSERVED  FLOW  IN  NORTH  AND  SOUTH   MAIN 
TRIBUTARIES  A&DED  TOGETHER 
Based  on  n  —  0.013.     The  combined  discharges  should  equal 
the  discharge  through  the  outfall.     Observations  made  Jan. 
20-22.  1921. 

served  in  the  retail  business  and  office  district,  it  is 
evident  that  a  rate  per  connection  would  have  no  signifi- 
cance. It  was  thought,  however,  that  a  per  capita  rate 
for  this  district  would  have  some  value  for  the  pui-poses 
of  this  study  and   for  predictions  as  to  ultimate  de- 


velopments. Consequently,  a  census  was  taken  of  the 
people  engaged  or  living  in  this  district  during  business 
hours,  including  hotel  and  rooming-house  guests.  It 
was  found  that  there  were  9,300  such.  Dividing  the 
maximum  sewage  discharge  of  2.46  sec.-ft.  by  this  num- 


Thursday  Friday  ^  Saturday 

Time  of  Readings  on  Outfall  Sewer 
FIG.   5.      SEW-AGE   DISCHARGE  .\ND  WATER  PUMPAGE 
Sewage  discharges  based  on  velocity  tests.     Water  pumpage 
based    on    halt-hour   readings  averaged    over   IJ    hr  •    curve 
plotted    1    hr.    45    min.    later    than    average    reading    time. 
Observations  on  Jan.  20-22.  1921.  &    i  ^  . 


ber  gives  a  rate  of  0.0002642  sec.-ft.,  or  171  gal.  per 
capita  per  day.  It  will  be  observed  that  this  rate  is 
78  per  cent  greater  than  the  residential  per  capita  rate 
as  previously  established. 

Conclusions — The  principal  conclusions  of  this  study 
may  he  summarized  as  follows :  (1 )  The  size,  grade,  and 
depth  of  flow  of  an  ordinarily  well  constructed  vitrified 
clay  sewer  being  known,  the  corresponding  discharge 
will  be  given  approximately  by  Kutter's  formula,  using 
a  value  of  v  equal  to  0.013.  The  actual  discharge  may 
be  determined  very  closely  by  the  use  of  a  special  float, 
such  as  described,  giving  the  average  velocity  of  the 
flow.  The  values  so  derived  indicate  that  the  actual 
value  of  n  is  somewhat  less  than  0.013,  and  the  discharge 
correspondingly  larger. 

(2)  In  taking  readings  of  depth  of  flow,  a  point  on 
the  line  should  be  selected  where  the  flow  is  in  a  state 
of  passive  equilibrium;  that  is,  where,  for  considerable 
distances  on  either  side,  there  is  no  change  of  grade, 
size,  or  alignment  of  pipe.  If  it  is  necessary  to  take 
readings  at  a  point  where  grade  or  size  changes,  it  is 
indicated  that  the  depth  as  found  will  always  apply 
approximately  to  the  reach  below,  or  downstream. 

(3)  It  is  possible  that  there  may  be  a  dam  or  ob- 
struction of  some  character  in  the  pipe,  a  short  distance 
below  the  point  of  reading,  resulting  in  increasing  the 
depth  over  what  it  should  be.  To  guard  against  this. 
a  point  selected  for  readings  should  be  investigated 
and  checked  by  taking  simultaneous  readings  at  this 
point  and  at  another  one  immediately  above  or  below. 
If  these  readings  give  approximately  identical  dis- 
charges, a  free  flow  through  the  pipe  is  indicated,  and 
the  selected  point  is  acceptable. 

(4)  It  is  indicated  that  the  characteristics  of  the 
total  sewage  discharge  cui-ve  for  a  small  residential 
city  are  practically  identical  with  the  curves  as  hereto- 
fore established  for  large  commercTal  cities,  except  for 
a  probable  difference  in  time.  The  maximum  f!ow  will 
be  about  135  per  cent  of  the  average. 

(5)  A  per  capita  rate  of  water  consumption  or  of 
sewage  discharge,  based  upon  these  total  quantities  and 
the  total  population,   is   meaningless   and  misleading. 
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A  per  capita  or  a  connection  rate  is  of  significance  only 
when  determined  for  or  applied  to,  districts  of  uniform 
character.  The  residential  rate  will  be  very  much 
smaller  than  that  of  a  mixed  commercial  and  residential 
district ;  the  former  may  be  only  one-half  to  one-fourth 
of  the  latter,  and  in  the  design  of  a  sewer  system  this 
fact  should  be  given  due  study  and  consideration. 

(6)  The  maximum  rate  of  sewage  discharge  is  prac- 
tically constant  throughout  the  year,  though  the  total 
discharge  varies,  increasing  in  the  summer.  The  maxi- 
mum residential  rate  of  discharge  occurs  on  a  Sunday, 
about  noon,  and  is  17  per  cent  greater  than  the  maxi- 
mum for  any  other  day  of  the  week. 


Heavy  Concrete  Pavement  on  Wide 
Chicago  Boulevard 

Mat  Reinforcement  of  Vz-  and  's-In.  Bars — Slab 

BulK  Half  at  a  Tine  —  Transverse  Joint 

Every  25  Ft. — Large  Arc  Curb  Corners 

A  SECTION  of  concrete  pavement  55  ft.  wide  and 
12  in.  thick,  heavily  reinforced  with  steel  bars,  ha.-; 
been  constructed  as  part  of  the  future  development 
planned  for  Sheridan  Road  in  Chicago.  The  location  of 
the  new  pavement  was  open  Lake  front  only  a  yeai- 
ago.  During  the  winter  of  1921-22,  the  area  was  filled 
in  with  cinders  and  earth  to  a  depth  of  8  to  16  ft. 
As  settlement  of  this  "made  ground"  was  to  be  expected,  a 
heavy  concrete  pavement,  strongly  reinforced,  was  decided 
on  and  a  particularly  well-drained  subgrade  planned. 

A  plan  of  the  new  pavement  showing  the  joint 
arrangement,  the  di-ainage  system  and  the  wide  curves 
of  the  curb  corners  at  intersections  is  shown  by  Fig.  1. 
The  slab  is  uniformly  12  in.  thick  and  is  55  ft.  wide 
between  curbs.  There  is  a  continuous  longitudinal 
joint  at  the  center  and  transverse  joints  about  every  25 
ft.  except  at  intersections  where  the  spacing  is  irregu- 
lar. The  longitudinal  joint  is  merely  a  construction 
joint  e.xcept  that  the  edge  of  the  slab  first  laid  is  painted 
with  hot  asphalt  before  placing  the  abutting  concrete. 
Along  the  curbs,  which  were  built  separate  from  and 
after  the  pavement  slab,  there  are  similar  paint  joints. 
The  transverse  joints  are  .^i-in.  fiber  matrix  joints. 
Across  both  transverse  joints  and  the  center  longi- 
tudinal joint,  3-in.,  5-ft.  dowels  are  spaced  5  ft.  apart. 

The  slab  reinforcement  consists  of  i-  and  i-in.  bars 
fabricated  into  rigid  mats.  E.xcept  for  the  weight  of  the 
reinforcement,  about  125  lb.  per  square,  the  mat  con- 
struction is  that  commonly  employed.    Each  slab  between 


FIG.  2— ARRANGEMENT  OF  REINFORCEMENT 

joints   is  separately   reinforced,   the   dowels   being  the 
only  steel  that  crosses  the  joints. 

As  indicated  by  Fig.  1,  subgrade  drainage  was  given 
especial  attention.  The  general  grade  line  was  flat, 
.so  it  was  necessary  to  provide  for  surface  drainage  by 
alternate  high  and  low  spots  in  the  gutter  flow  line. 
Catch  basins  were  built  150  ft.  apart  in  each  gutter 
and  connected  by  6-in.  tile  pipe  with  a  storm-water 
sewer  paralleling  the  pavement  on  the  Lake-shore  side. 
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FIG.   3 — BKI.T   FI.XI.'-^lll.NG    H.\LF-SLAB 
UNDER  CONSTRUCTION 

No  unusual  equipment  or  methods  were  employed  in 
constructing  the  pavement.  It  was  force-account  work 
with  the  regular  road-building  equipment  of  the  Lincoln 
Park  Board.  A  1:2:3  concrete  of  washed  and  screened 
sand  and  pebbles  was  employed.  The  slab  was  con- 
structed a  half  at  a  time  and  Fig.  3  shows  the  finishing 
operations  on  a  half  slab.  By  building  the  slab  half  at 
a  time,  belting  was  possible  with  no  more  than  the  usual 
labor.  A  paving  mixer  with  boom  and  bucket  distribu- 
tion placed  the  concrete  and  was  charged  fi"om  stockpiles 
on  the  grade.     The  slab  was  cured  by  ponding. 

Construction  of  this  extension  was  under  the  direction 
of  H.  A.  Marbach.  chief  engineer  of  Lincoln  Park  Board. 
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FIG.   1— PL^\.\  OF  JOINT   LOCATION    AND  DRAINAGE  SYSTEM 
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Illinois  Central  Announces  Plans 
for  Chicago  Terminals 

Begins  IS-Year  Program  of  Improvement  on 

Suburban   and   Terminal   Electrification 

and  Lake-Front  Park  Extension 

IN  ADOPTING  the  1,500-volt  direct-current  system 
with  overhead  wires  for  the  electrification  of  its  Chi- 
cago terminal  lines  the  Illinois  Central  R.R.  has  taken 
an  important  step  in  its  extensive  program  of  improve- 
ments for  these  lines,  which  program  covers  a  con- 
struction period  of  approximately  eighteen  years.  Be- 
sides the  electrification  the  program  includes  a  large 
passenger  terminal  station  with  tracks  on  three  levels, 
a  separate  suburban  terminal,  track  depression  with 
concrete  retaining  walls,  track  elevation,  revision  of 
trackage  and  provision  of  additional  tracks  on  about  38 
miles  of  line,  sewer  alterations  necessitated  by  the  track 
depression,   and  extensive   filling  for   land   reclamation 


W.  M.  Vandersluis,  formerly  signal  engineer  of  the 
railway.  Much  investigation  work  was  done  by  Hugh 
Pattison,  electrical  engineer  for  the  commission. 

A  special  and  unusual  feature  of  this  problem  is  that 
the  lines  to  be  electrified  include  not  only  heavy  subur- 
ban and  main-line  passenger  service  but  also  extensive 
freight  switching  in  yards  and  freight  transfer  between 
yards  of  numerous  railways.  Four  principal  electrical 
systems  were  considered:  (1)  750-volt  direct-current 
with  third-rail  conductor ;  (2)  1,500-volt  direct  current; 
(3)  3,000-volt  direct-current,  and  (4)  11,000-volt  alter- 
nating current,  these  last  three  using  overhead  wires. 
The  third-rail  system  was  rejected  as  unsuitable  for  an 
installation  including  extensive  freight  yard  trackage 
and  switching. 

With  low  voltage,  the  cost  of  line  equipment  is  rela- 
tively high  and  that  of  electric  train  equipment  rela- 
tively low.  Therefore  the  1,500-volt  system  was  found 
economical  in  this  case,  since  the  installation  is  short 
hut  involves  a  large  number  of  motor  equipments  for 
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1 — ELECTRIFICATION    .VN'O    L.\KE-FRONT    IMPROVEMENT  ON  THE  CHICAGO  TERMINAL.  LINES  OP 

THE   ILLINOIS   CENTRAL  R.R. 


along  the  lake  shore.  Parts  of  these  works  ar?  now 
under  construction.  A  stock  issue  of  $50,000,000  for 
this  and  other  work  has  been  authorized  by  the  railway 
company  and  the  first  $10,000,000  issue  has  been  ap- 
proved by  the  Interstate  Commerce  Commission.  The 
extent  of  the  electrification  is  shown  in  Fig.  1. 

North  of  51st  St.  the  improvements  along  the  shore 
have  been  planned  in  co-operation  with  the  South  Park 
Commission  for  the  new  lake-front  park  which  will 
give  the  city  a  continuous  park  along  the  shore  outside 
of  the  railway  tracks  where  now  there  is  deep  water. 
This  great  public  improvement  was  described  in  Enc/i- 
neering  Neivs-Rscord,  Aug.  21,  1919,  p.  360,  and  is 
indicated  also  in  Fig.   1. 

Report  on  Electric  Traction  Systems — Abandonment 
of  the  use  of  steam  locomotives  on  the  Illinois  Central 
R.R.  lines  within  the  city  limits  except  for  interchan,ie 
with  other  railroads  and  for  trains  of  perishable  freight, 
is  provided  for  in  an  ordinance  passed  by  the  city  and 
accepted  by  the  company  in  1919  (see  Engineering 
N.nijs-Record.,  Aug.  21,  1919,  p.  360).  Late  in  1920  a 
commission  to  consider  the  electrical  systems  best 
adapted  to  the  conditions  of  the  terminal  service  of  this 
road  was  appointed  by  C.  H.  Markham,  president  of  the 
company,  with  the  late  A.  S.  Baldwin,  vice-president, 
as  chairman.  The  other  members  were  D.  J.  Brumley, 
chief  engineer  of  terminal  improvements,  I.C.R.R.,  and 
three  consulting  engineers,  George  Gibbs,  Eion  J.  Ar- 
nold and  Dr.  Gary  T.  Hutchinson.     The  secretary  was 


heavy  traffic.  Furthermore,  it  is  purely  a  terminal  in- 
stallation and  does  not  include  any  main-line  division. 
Nor  is  there  any  intent  or  prospect  of  extending  elec- 
trification for  adjacent  main-line  service,  since  electric 
traction  is  not  considered  as  offering  any  advantages 
under  the  operating  conditions  of  the  Illinois  Central 
R.R.  and  was  adopted  only  because  of  the  city's  demand 
for  the  elimination  of  steam  locomotives  within  the  city 
in  the  interest  of  smoke  abatement. 

Taking  these  several  conditions  into  consideration  the 
1,500-volt  system  was  recommended  by  the  commission 
and  has  been  adopted.  Details  of  the  system  will  now 
be  worked  out,  including  a  main  power  house  and  sev- 
eral substations.  Electric  locomotives  will  handle  the 
main  line  trains,  transfer  service  and  yard  .switching, 
but  motor  cars  operating  on  the  multiple-unit  system 
will  be  used  for  the  suburban  trains.  Electric  train 
equipment  will  be  designed  for  a  speed  of  50  m.p.h., 
with  an  acceleration  rate  of  1.5  m.p.h.  per  second  and  a 
deceleration  or  braking  rate  of  1.7  m.p.h.  ])er  second. 

Electrification  Program — Although  the  ordinance 
covers  only  tracks  within  the  city  the  t'lci-trification 
will  have  to  be  carried  11.6  miles  south  of  the  city  limits 
to  Matteson,  as  this  is  the  terminal  of  the  suburban 
service.  The  electrified  lines  are  shown  by  the  map. 
The  company's  line  running  west  at  16th  St.  is  not 
included  in  the  ordinance.  Four  stages  of  the  work  are 
prescribed,  as  follows : 

1.    By   1927.  the  entire  suburban  passensrer  service 
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is  to  be  equipped,  including  the  main  line  to  Matteson, 
28  miles,  with  the  4.5-mile  South  Chicago  branch  and 
the  4.4-mile  Blue  Island  branch.  Thi.s  will  include  about 
125  miles  of  track.  The  great  passenger  terminal  at 
Roosevelt  Road  and  the  city  suburban  terminal  at  Ran- 
dolph St.  are  also  to  be  completed  by  1927.  About  240 
motor  cars  for  multiple-unit  trains  will  be  required, 
operating  a  daily  service  of  350  trains  making  about 
5,000  miles.  This  suburban  traffic  during  1921 
amounted  to  nearly  20,000,000  passengers,  or  about  30 
per  cent  of  the  total  Chicago  suburban  traffic  handled  by 
steam  railways. 

2.  By  1930,  all  freight  service  north  of  Roosevelt 
Road  is  to  be  operated  electrically.  This  involves  more 
than  40  miles  of  track  which  is  mainly  yard  trackage, 
so  that  special  problems  are  involved. 

3.  By  1935,  all  freight  service  within  the  city  limits 
is  to  be  electrified.  To  provide  for  the  large  amount  of 
interchange  with  other  roads,  however,  steam  locomo- 
tives will  be  permitted  to  operate  over  the  electric  lines 


years.     Contracts  amounting  to   over   $1,000,000  have 
already  been  let  for  parts  of  this  work. 

1.  A  dam  or  bulkhead  is  being  built  to  enclose  an 
area  of  the  lake  between  16th  and  23rd  Sts.  and  thus 
provide  about  47  acres  for  deposit  of  excavated  material 
from  grade  revision  and  other  works.  This  dam,  re- 
quiring about  110,000  cu.yd.,  is  a  fill  formed  by  suction 
dredges  and  having  slopes  of  about  1  on  20,  as  shown 
in  Fig.  2.  It  is  being  built  by  the  Great  Lakes  Dredge 
&  Dock  Co.  in  connection  with  similar  work  for  the 
South  Park  Commission.  Another  dumping  area  of 
about  twenty  acres  is  being  formed  by  1,100  ft.  of  pile 
and  rock  breakwater  off  the  shore  at  29th  St.  to  31st  St. 
This  breakwater  is  being  built  by  the  same  contractor. 

2.  Grade  revision  is  being  carried  out  to  lower  the 
tracks  between  25th  and  41st  Sts.  in  order  to  give  the 
required  headroom  for  overhead  viaducts  to  be  built  by 
the  South  Park  Commission  to  provide  communication 
with  the  park  extension  along  the  east  side  of  the  rail- 
way.    The  grade  will  be  lowered  about  10  ft.,  or  to  an 
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View   looking  north,   with   ciani  at   23i(i   St.      The  enclosed 
space    will    l)<-    iisrd    by    the    railway    as    a    dump    fir    the 

for  transfer  service.  Thus  a  train  of  cars  for  delivery 
to  some  other  road  may  be  operated  by  steam  from  the 
Markham  freight  yard  northward  to  destination,  and 
the  engine  may  return  with  a  similar  ti-ain,  but  no 
switching  movements  within  the  electrified  zone  may  be 
made  during  the  trip.  The  Markham  yard,  which  is  not 
yet  finished,  will  be  the  terminal  for  main-line  freight 
trains,  as  described  in  Engineerinji  News-Record  of 
Aug.  5,  1918,  p.  313. 

4.  By  1940,  the  through  passenger  service  is  to  be 
electrified  within  the  city  limits.  The  ordinance  pro- 
vides, however,  that  this  work  may  be  deferred  if  at 
that  time  the  steam  trains  of  tenant  roads  using  the 
new  terminal  station  con.stitute  more  than  20  per  cent 
of  all  the  trains  using  that  station.  What  these  tenant 
roads  will  be  is  not  now  known.  At  the  present  time 
the  Illinois  Central  R.R.  terminal  facilities  are  used  by 
the  Michigan  Central  R.R.,  the  Chicago,  Lake  Shore  & 
South  Bend  Electric  Ry.  and  the  Clevela.'.d,  Cincinnati, 
Chicago  &  St.  Louis  Ry.  The  first  two  lines  diverge  at 
Kensington,  the  electric  trains  being  handled  by  steam 
locomotives  on  the  Illinois  Central  tracks.  The  third 
railway  continues  south  over  the  main  line  as  far  as 
Kankakee. 

Work  Noiv  ill  Profireim — A  great  amount  and  variety 
of  work  is  required  preparatory  for  the  electrification, 
and  the  following  is  a  summary  of  work  now  under 
construction  and  to  be  carried  out  during  the  next  five 


excavated  material  which  is  being  taken  from  track  depres- 
sion work. 

elevation  4  ft.  above  the  lake  level.  This  work  will  be 
completed  in  1923  and  a  contract  for  the  first  700,000 
cu.yd.  of  e.xcavation  was  let  in  August,  1922,  to  the 
States  Contracting  Co.  Concrete  retaining  walls  on  the 
west  side  of  the  depressed  tracks  will  be  built  from 
30th  to  41st  Sts.  and  will  be  largely  of  the  L  or  counter- 
fort type  as  they  must  be  kept  within  the  right-of-way 
line.  These  walls  will  contain  ducts  for  electric  wire." 
and  will  carry  supports  for  the  overhead  wire  system. 
From  44th  to  51st  Sts.,  the  present  tracks  will  be 
elevated. 

3.  Extensive  sewer  construction  is  made  necessary 
by  the  track  depression.  The  smaller  sewers  range  from 
1  ft.  to  6  ft.  in  diameter  and  now  connect  with  a  16-ft. 
sewer  in  the  right-of-way,  which  latter  discharges  into 
a  20-ft.  intercepting  sewer  on  39th  St.  It  was  con- 
sidered preferable  to  rebuild  the  sewers  outside  of  the 
right-of-way  rather  than  to  lower  them.  Part  of  this 
work  is  being  done  by  the  Mortimer  &  Lindstrom  Co. 
The  20-ft.  sewer  will  have  to  be  strengthened  where  the 
railway  crosses  it.  A  heavy  piece  of  work  now  being 
done  by  the  Underground  Construction  Co.  is  a  7-ft. 
brick  sewer  for  four  blocks  in  Rhodes  Ave.,  with  a 
connection  to  the  20-ft.  interceptor.  This  involves  a 
trench  24-ft.  deep,  sheeted  and  pumped,  the  work  being 
complicated  by  a  large  inflow  of  water  and  the  existence 
of  a  network  of  public  utilities.  Further,  the  connec- 
tion with  the  20-ft.  sewer  offers  difficulties,  since  this 
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sewer  extends  from  a  pumpinjif  station  at  the  lake  shore, 
so  that  it  runs  full  and  under  pressure. 

4.  Rearrangement  of  tracks  will  be  carried  out  on  a 
large  scale  and  existing  grade  crossings  with  other 
railways  at  67th  St.,  Burnside,  Kensington,  Blue  Island 
Junction,  Riverdale,  Harvey  and  Matteson  will  be  elimi- 
nated by  track  elevation.  As  far  as  Kensington  there 
will  be  thirteen  tracks  instead  of  eight  as  at  present. 
North  of  47th  St.  there  will  be  six  suburban,  four 
through  passenger  and  five  freight  tracks,  while  south 
of  that  point  there  will  be  four  suburban,  four  through 
passenger  and  five  freight  tracks.  From  Kensington  to 
Harvey  there  will  be  two  suburban,  two  through  pas- 
senger and  five  freiglit  tracks,  and  from  Harvey  to 
Matteson  there  will  be  two  tracks  each  for  the  three 
kinds  of  service. 

5.  Suburban  station  facilities  will  be  enlarged  mate- 
rially and  the  Randolph  St.  terminal  will  be  lengthened 
by  extending  it  north  to  a  new  headhouse  at  South 
Water  St. 

6.  A  fine  new  passenger  terminal  station  will  be  built 
fronting  on  the  south  side  of  Roosevelt  Road,  the  pres- 
ent station  being  torn  down  as  it  lies  in  the'  way  of 
extending  this  thoroughfare  to  the  lake  front.  Tenta- 
tive plans  provide  for  three  track  levels.  A  stub-end 
terminal  on  the  upper  floor;  baggage,  mail  and  express 
tracks  and  facilities  next,  and  through  passenger  and 
suburban  tracks  below.  Definite  plans  for  the  track 
layout  and  station  building  will  depend  somewhat  upon 
the  number  of  tenant  roads. 

All  these  works  are  being  planned  and  carried  out 
under  the  direction  of  D.  J.  Brumley,  chief  engineer  of 
Chicago  terminal  m;.  .  ovemonts,  Illinois  Central  R.R. 


Complications  of  Transportation 
on  Western  Power  Job 

Good  Highways  Through  Mountains  First  Built 
Then  Heavy  Material  Brought  in  by 
Tractors  and  Trucks 
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TRANSPORTATION  of  materials  and  equipment 
into  remote  sites  is  the  most  serious  problem  con- 
nected with  Western  water  power  projects  which  for 
the  most  part  are  located  in  mountainous  country  far 
removed  from  railroads  and  good  roads.  The  methods 
used  on  the  Kerckhoff  project  of  the  San  Joaquin  Light 
and  Power  Corporation  give  some  idea  of  the  magnitude 
of  this   transportation   task. 

The  development  is  located  on  the  San  Joaquin  River 
48  miles  northeast  of  Fresno,  Calif.,  and  four  miles 
from  the  nearest  railroad  point  at  Auberry,  where  the 
San  Joaquin  &  Eastern  Ry.  has  terminal  facilities. 
The  first  party  of  construction  engineers  to  move  in  on 
the  job,  found  only  wilderness  between  Auberry  and 
the  dam  site.  Without  so  much  as  running  a  line  to 
determine  the  levels,  teams  were  put  to  work  on  a 
road  over  the  mountains,  plowing  and  grading  behind 
pioneers,  who  cut  away  the  timber  and  blasted  the  rock. 
Sixty  days'  work  brought  the  road  to  the  canyon  side, 
where  a  clearing  was  made  for  a  supply  dump  and  hoist 
house.  A  power  line  run  parallel  to  the  road  and  tapped 
at  points,  furnished  power  to  operate  a  portable  air 
compressor,  which  was  used  in  drilling  rock  where  blast- 
ing was  necessary.  The  four  miles  of  road  built 
between  the  Kerckhoff  dam  and  Auberry  winds  around 


mountains  and  skirts  ravines,  ending  on  the  brink  of 
the  San  Joaquin  River  Canyon  at  a  point  1,100  ft.  above 
the  river  bed  and  half  a  mile  from  the  big  construction 
work. 

•  With  a  road  completed  to  the  canyon  side,  the  next 
job  was  to  get  materials  and  men  dovra'  the  1,100  ft.  to 
the  dam  site.  The  plans  called  for  a  3,700-ft.  incline 
cable  tram,  the  construction  of  which  would  require 
several  weeks'  time.  Speed  was  required,  as  the  time 
was  limited  for  the  construction  of  the  project.  It 
was  decided  to  begin  operations  at  once  on  the  founda- 
tion while  the  construction  of  the  incline  cableway  was 
in  progress.     Both  skill  and  daring  were  required  in 
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the  work  of  transporting  materials  down  a  mountain 
side  having  grades  of  100  per  cent,  yet  this  feat  stands 
out  as  a  prominent  factor  that  made  possible  the  com- 
pletion of  the  Kerckhoff  dam  in  seven  months'  time. 

Diamond  drills,  air  compressors,  and  camp  supplier 
for  100  men  were  lowered  by  means  of  sleds  built  up  Ox 
lumber  that  was  later  used  in  construction  work.  These 
sleds  were  drawn  by  mules  and  snubbed  from  the  rear 
by  lines  hitched  to  trees  along  the  pathway.  Timbers 
for  a  bridge  300  ft.  in  length  and  65  ft.  high,  and 
compressor  units  weighing  14,000  lb.,  wei'e  let  down  the 
canyon  sides  in  this  way. 

With  the  opening  of  over  four  miles  of  mountain  road 
and  the  installation  of  the  tramway  and  hoist,  the  move- 
ment of  materials  began  in  earnest.  While  the  road  was 
cut  out  of  the  side  of  the  mountain,  and  it  was  passable, 
it  was  far  from  completed  and  required  a  large  crew 
of  men  to  get  it  into  shape  for  the  heavy  trucks  carry- 
ing cement,  lumber  and  machinery.  The  material  for 
the  dam  was  hauled  with  three  5-ton  and  seven  2-ton 
trucks,  operating  constantly  under  the  urgent  need  to 
make  all  speed  possible.  These  trucks  cut  the  roadway 
into  deep  ruts  that  were  smoothed  out  as  quickly  as  it 
was  possible  to  work  men  and  road  machinery  between 
trips  and  at  night.  The  road  was  sprinkled  at  night. 
Water  for  the  sprinkling  and  also  to  supply  the  main 
camp  at  Auberry  was  pumped  from  the  San  Joaquin 
River  through  a  three-pipe  line  laid  along  the  new 
road. 

All  hauling  was  done  during  the  day,  while  two  trucks 
equipped  with  sprinklers  operated  at  night.  Materials 
were  delivered  at  the  end  of  the  road  to  the  head  of 
the  incline,  where  platforms  were  built  for  storage,  so 
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that  trucks  would  not  be  held  up  waiting  for  the  incline 
cars. 

As  material  was  delivered  to  the  foot  of  the  incline, 
it  was  placed  at  points  where  needed  on  the  dam  by 
means  of  two  cableways  anchored  across  the  canyon, 
each  having  a  capacity  of  ten  tons.  They  were  so 
arranged  that  a  complete  load  on  the  incline  car 
could  be  picked  up  and  delivered  to  any  part  of  the 
work. 

The  work  of  loading  the  trucks  at  Auberry  was  han- 
dled by  cranes  placed  conveniently  near  sidings  and 
storage  platforms.  The  materials  were  kept  moving 
constantly  toward  the  job  as  rapidly  as  the  construction 
crews  could  handle  them,  and  no  opportunity  was  lost 
to  load  direct  from  the  car  to  trucks,  thereby  eliminat- 
ing as  much  handling  as  possible. 

An  additional  nine  miles  of  road  was  constructed 
to  points  of  approach  for  tunnel  adits  and  to  reach  the 
power  house  camp.  These  roads  were  of  the  same  char- 
acter as  required  for  the  dam  construction  with  the 
advantage  of  a  down-grade  haul  for  90  per  cent  of  the 
distance.  The  maximum  up-grade  to  the  power  house 
camp  is  6  per  cent,  while  the  ma.ximum  down-grade  is 
12  per  cent.  The  road  to  the  power  house  was  kept  in 
condition  by  sprinkling  and  dragging  with  a  curved 
edge  drag  to  give  a  slight  crown  to  the  road. 

The  heaviest  pieces  hauled  were  the  generator  rotors, 
weighing  29  tons  each.  These  were  transferred  from 
the  car  to  the  30-ton  trailer  and  hauled  by  the  75-hp. 
caterpillar  to  the  power  house,  requiring  a  half  day's 
time  for  each  piece.  Cement  was  also  hauled  on  10-ton 
trailers  loading  three  in  a  train  behind  the  caterpillar. 
At  one  time  si.x  transformer  tanks  were  hauled  in  one 
train  of  six  trailers.  During  the  rush  hours  of  com- 
pleting the  big  job,  one  thousand  tons  of  material  were 
hauled  in  seven  days  from  AubeiTy  to  the  power 
house. 

The  cost  per  ton-mile  for  hauling  with  trucks  was 
31  cents  to  35  cents,  as  against  about  16  cents  by 
tractor.  The  element  of  speed,  however,  made  neces- 
sary the  more  rapid  truck  transportation  wherever 
possible. 

The  power  house  is  located  in  a  bo.\  canyon,  and  400 
ft.  below  the  only  available  space  which  could  be  used 
for  storage.  It  was,  therefore,  necessary  to  install  an 
incline  railway  for  transportation  from  storage  yard' 
to  power  house  site.  -This  incline  was  1,000  ft.  long 
and  had  a  maximum  grade  of  100  per  cent  as  it  entered 
the  building.  A  ;-in.  cable  was  used  and  hoist'equipped 
with  150-hp.  slii)-ring  induction  motor.  A  15-ton  der- 
rick   was    installed    between    the    track    and    road    for 
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transferring  material  and  equipment  from  trucks  and 
trailers  to  the  incline  cars. 

The  heaviest  units  entering  into  the  development 
were  taken  over  this  power  house  road  by  means  of  a 
75-hp.  Holt  caterpillar,  drawing  a  30-ton  four-wheel 
trailer.  The  road  stood  up  well  under  heavy  loads  of 
29  tons.  Lighter  loads  were  handled  by  trucks  and  by 
means  of  10-ton  trailers.  Additional  transportation 
equipment  was  placed  on  the  work  as  required  until  the 
peak  of  the  load  required  the  following: 

1 — 75-hp.  Holt  caterpillar 

1 — 45-hp.  Holt  caterpillar 

1 — 30-ton  trailer 

6 — 10-tcn   trailers 

2 — 15-ton    hor.'e-drawn    wagons 

4 — 5-ton  two-wheel  trailers 

3 — 5-ton   Mack  trucks  ' 

1 — 5 -ton   Fierce-Arrow  truck 

1 — 5-ton  White  truck 

1 — 2-ton  JIack  truck 

4 — 2-ton   White   trucks 

2 — Dodge  commercial  cars 

9 — Light  service  cars 

Cement  was  the  most  important  material  to  be  trans- 
ported because  of  the  constant  need  for  it,  and  the 
great  aggregate  weight  of  the  material  required.  Lum- 
ber was  a  close  second  in  tonnage  hauled,  averaging 
four  pounds  to  the  board  foot  because  of  the  large 
content  of  moisture  in  the  green  lumber,  most  of  w'hich 
came  direct  from  the  sawmills. 

A  summary  of  the  total  tonnage  hauled  for  the 
Kerckhotf  development,  exclusive  of  the  transportation 
of  men  and  the  work  of  light  service  cars,  shows  the 
following: 

rement  161.623  sacks 8.0S1  tons 

Rail    616  tons 

Lumber.  3.818.200  ft 7.636  tons 

Explosives  1.2Sil.3no  lb 6  10  tons 

Eduipmcnt  and  supplies,  9,911,902  lb 1. 9 ."16  tons 

rvwtr  house  equipment 329  tons 

Tinstock     709  tons 

.^ub.^istence    1,622  tons 

Salvage  haul  of  equipment,  rails,  pipe,  lumber 

and  supplies   3.196  tons 

27,815  tons 

The  work  was  carried  out  under  the  direction  of  Rex 
C.  Starr,  then  con.struction  engineer  of  the  company, 
who  supplied  the  material  from  which  this  article  was. 
prepared. 
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Traffic-Storage  at  Congested 
Street  Crossings 

Local  Widening  of  Streets  Provides  Space  Where 

Deviating  Traffic  Waits  Outside  the 

Lines  of  Through  Traffic 

By  Clarence  W.  Farrier 

City  riannine  Engineer.  Board  ot  Local  Improvements, 
Chicaffo,  111. 

STREET  widening  as  a  relief  for  traffic  congestion  is 
largely  inelTective  unless  the  intersections  of  the 
street  with  other  heavily  traveled  streets  are  made  more 
etRcient.  The  diagrams  accompanying  this  article  show 
the  application  of  a  principle  to  three  types  of  street 
intersections  which  simplifies  their  traffic  control  and 
greatly  increases  their  efficiency.  The  principle  is  that 
of  traffic  storage.  Spaces  are  created  at  the  intersec- 
tions, where  the  traffic  which  ordinarily  interferes  with 
through  traffic  and  tends  to  produce  confusion  at  the 
intersection  can  wait,  out  of  the  way  of  thi'ough  traffic, 
its  opportunity  to  proceed. 

The  first  diagram  shows  on  its  eastern  side  a  simple 
intersection  and,  on  its  western  side,  shows  this  inter- 
.«ection  with  the  principle  of  traffic  storage  applied.  An 
additional  triangular  piece  of  property  has  been  taken 
from  the  corners  to  allow  the  creation  of  a  space  where 
right-  and  left-turning  traffic  can  accumulate,  awaiting 
its  opportunity  to  proceed,  without  delaying  the  through 
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Kl<;.    1— INTERSECTION   SHOWING   APPLICATION   OP 
TRAFFIC-STORAGE  PRINCIPLE 


FIG.    2— TR.\FFIC    STORAGE    APPLIED    TO    COMPLEX     INTERSECTION 


traffic  as  it  does  in  the  case  of 
the  simple  intersection  on  the 
eastern  side  of  the  diagram. 
In  the  latter  situation  the 
left-turning  traffic  must  await 
its  opportunity  to  force  its 
way  through  the  street  car 
traffic  going  in  both  directions 
and  the  vehicular  traffic  bound 
in  the  opposite  direction,  and 
the  right-turning  traffic  must 
await  its  opportunity  to  force 
its  way  through  the  pedes- 
trian traffic. 

The  extent  to  which  this 
cutting  back  of  the  corners 
should  be  carried  depends 
upon  the  traffic  conditions, 
the  value  of  the  property  at 
the  intersections  and  the  hab- 
its of  the  pedestrians  who 
frequent  the  intersection.  In 
localities  where  the  property 
values  are  relatively  low  the 
corners  can  be  cut  back  to  a 
point  where  there  will  be  a 
minimum  of  traffic  delay  due 
to  the  turning  traffic.  It  is 
possible  to  create  sufficient 
storage  space,  for  any  ordi- 
nary flow  of  vehicles,  where 
those  turning  can  wait  until 
the  cross-traffic  signal  is 
given.  This  solution  removes 
the  chief  source  of  danger  to 
pedestrians,  that  of  right- 
turning  vehicles  forcing 
through  the  pedestrian  line, 
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and  causes  the  minimum  delay  to  through  traflRc.  In 
some  localities,  the  habits  of  the  pedestrians  put  a  limit 
to  the  extent  to  which  this  principle  can  be  applied.  If 
any  considerable  diversion  from  the  direct  sidewalk  route 
is  introduced,  the  pedestrians  will  not  follow  it  but  will 
cross  the  roadway  directly  and  merely  complicate  the 
situation. 

The  efficiency  of  any  ordinary  street  intersection  as  a 
traffic  carrier,  even  under  ideal  conditions,  is  in  the 
neighborhood  of  65  per  cent  of  the  efficiency  of  the 
street  between  intersections,  because  the  intersection  is 
closed  half  of  the  time  by  the  cross  traffic  interval. 

In  carrying  out  the  program  of  street-improvement 
work  now  before  the  Chicago  Plan  Commission,  the 
technical  men  associated  in  the  development  of  the 
plans  for  these  improvements  have  endeavored  to  in- 
crease the  efficiency  of  the  important  intersections  along 
these  streets,  by  applying  this  principle,  giving  due 
weight  to  all  of  the  factors  of  a  proper  solution  of  the 
situation.  The  diagrams  Figs.  2  and  3  show  the  ap- 
plication of  the  principle  to  two  intersections  which 
were  problems  to  be  solved  in  working  out  the  plans  for 
the  street  improvements. 

Fig.  2  shows  the  intersection  of  a  ramp  from  South 
Park  Boulevard,  a  ramp  from  Twenty-second  St.  and 
a  viaduct  approach  over  the  Illinois  Central  R.R.  right 
of  way  to  the  new  lake  front  park.  South  Park  Ave., 
Twenty-third  St.  and  the  low-level  approaches  of  South 
Park  Boulevard  pass  under  this  intensection  as  low  level 
streets.  It  is  expected  that  a  large  amount  of  the  rush- 
hour  traffic  to  and  from  the  south  side  and  the  down- 
town di.strict  will  pass  over  this  intersection.  Some  of 
this  traffic  will  use  the  South  Park  Boulevard — Twenty- 
second  St.  route,  some  will  use  the  South  Park  Boule- 
vard— Lake  Front  Park  route  and  some  will  move  along 
Twenty-second  St.  and  the  Lake  Front  Park  driveways 
to  the  south.  This  Y-intersection  will  make  necessary 
three  traffic  intervals  instead  of  two,  as  at  ordinary 
intersections.  The  intersection  as  designed  will,  under 
ordinary  conditions,  allow  the  right-turn  traffic  from 
all  three  streets  to  flow  independently  of  the  traffic 
intervals.  The  left-turn  traffic  will  be  held  for  two 
intervals.  The  vehicle  silhouettes  show  the  spaces  pro- 
vided where  a  large  amount  of  the  left-turning  traffic 
can  accumulate  out  of  the  way  of  the  right-turning 
traffic  which  can  flow  uninterruptedly.  The  street  car 
movement  will  take  place  during  the  Twenty-second 
St. — Lake  Front  Park  approach  interval.  Suitable 
islands  and  markers,  not  shown  in  this  plan,  will  be 
provided  to  guide  traffic. 

Fig.  3  shows  the  use  of  traffic  storage  space  to  solve 
a  different  problem.  Three  important  heavily  traveled 
streets  cross  each  other,  with  the  intersections  a  very 
small  distance  apart.  The  street,  which  is  to  be 
widened,  is  the  north  and  south  one.  It  was  found  that, 
in  order  to  bring  the  efficiency  of  this  street  at  this 
point  anywhere  near  the  efficiency  of  the  street  between 
intersections,  it  would  be  necessary  to  create  additional 
space  between  its  intersection  with  the  east  and  west 
street  and  its  intersection  with  the  diagonal  street,  for 
traffic  to  accumulate  which  flowed  through  the  first 
intersection  and  had  to  await  the  opening  of  the  second 
intersection.  If  sufficient  space  were  not  created  for 
this  purpose  it  would  result  in  one  of  two  evils:  Either 
the  traffic  would  accumulate  across  the  first  intersection 
and  delay  the  opening  of  the  cross  street  or  it  would 
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FIG.    3— ARKANGEME.N'T    WHERE    TWO    I.XTERSECTIONS 
ARE  CLOSE  TOGETHER 

Street  Is  widened  between  intersections  to  provide  a  res- 
ervoir for  vehicles  whicli  liave  passed  the  first  intersection 
and  are  waiting  for  the  second  intersection  to  be  opened. 

have  to  wait  on  the  near  side  of  the  first  intersection 
•>nd  be  delayed  during  another  traffic  interval.  Calcula- 
tions were  made  from  traffic  data  and  it  was  found  that 
the  additional  space  provided  would  raise  the  efficiency 
of  this  intersection  to  appi'oximately  that  of  the  other 
intersections  along  this  street. 

No  special  treatment  was  made  at  this  point  to  care 
for  turning  traffic  because  of  the  predominance  of 
through  traffic  on  all  three  streets.  The  additional 
widening  on  the  east  side  of  the  street  north  of  the 
diagonal  was  to  allow  the  traffic  which  had  closed  up 
into  three  lines,  to  make  a  quick  get-away  and  sort 
itself  out  to  accommodate  itself  to  the  narrower  road- 
way beyond. 


November   1(5,  1922 


ENGINEERING     NEWS-RECORD 


847 


Rules  for  Rivet-Hole  Deductions 
in  Tension  Members 

Simple  Formulas  for  Equal-Stress  and  Equal-Area 

Methods  Derived — How  They  Compare 

in  Practical  Application 

By  Victor  H.  Cochrane 

Consulting  Kngineer,  Tulsa,  Okla. 

THERE  has  recently  been  considerable  discussion  in 
regard  to  the  proper  deductions  for  staggered  rivet 
holes  in  tension  members,  but  it  appears  that  no  satis- 
factory conclusions  have  been  reached.  The  writer  de- 
sires to  make  some  further  observations  on  the  subject, 
in  the  hope  that  the  definite  and  simple  working  rules 
proposed  herein  may  aid  in  securing  general  acceptance 
of  the  method  of  fractional  deductions. 

The  so-called  theoretical  method  of  allowing  for  the 
effect  of  staggered  rivets,  proposed  by  the  writer  in 
Engineering  News  of  April  23,  1908,  p.  465,  assumes  in 
effect  that  tx'ansverse  and  zigzag  sections  are  equal  in 
strength  when  the  maximum  tension,  considering  the 
effect  of  shear,  is  the  same  in  both  sections  (equal- 
stress  method).  Another  rule  in  common  use  assumes 
^  the  equality  of  strengtli 

when  the  transverse  and 
zigzag  sections  are  of  equal 
area  (equal-area  method). 
The  former  requires  the 
greater  staggei-  for  equal 
deductions. 

There  has  been  some  con- 
troversy as  to  whether  the 
equal-stress  method  is  in  ac- 
cordance with  experimental 
results.  Edward  Godfrey, 
in  your  issue  of  Aug.  31, 
1922,  p.  366,  contends  that 
this  rule  gives  excessively 
large  deductions,  and  that 
tests  made  by  him  prove  the  correctness  of  the  equal-area 
rule.  These  claims  are  controverted  by  Prof.  C.  R. 
Young  in  your  issue  of  Sept.  21,  1922.  It  seems  worth 
while  therefore  to  show  by  examples  just  what  the  differ- 
ence in  the  two  rules  amounts  to,  expressed  in  percent- 
ages of  the  gross  section. 

Whichever  of  these  two  rules  may  be  considered  cor- 
rect, there  is  no  question  as  to  the  desirability  of  mak- 
ing fractional  rivet  hole  deductions  when  the  stagger 
is  less  than  that  required  for  zero  deduction.  It  will 
be  shown  that  this  can  be  done  with  equal  facility  by 
either  method;  a  simple  formula  can  be  written  in 
either  case,  a  single  diagram  will  suffice  for  any  and  all 
sizes  of  rivets,  and  if  desired  the  deductions  may  be 
found  by  a  simple  graphical  method. 

Consider  first  the  equal-area  rule.  In  Fig.  1  the  net 
.section  along  the  diagonal  is  ^/g^  -{-  s'  —  h,  in  which 
g  is  the  gage,  s  the  stagger  and  h  diameter  of  rivet 
holes.  If  the  net  area  of  the  transverse  section  ABE 
is  equal  to  that  of  the  diagonal  section  ABCD,  it  is  evi- 
dent that  this  quantity  must  be  equal  to  g,  whence 

(1) 


•"10.    1— MINIMUM    STAGGER 
OP   RIVET  HOLES 


Thi 


.s  =  ^2gh  +  h' 
s  the  well-known  formula  given  in  handbooks 


to  show  the  relation  between  s  and  g  required  to  main- 
tain net  section.  On  the  basis  of  the  fractional-hole 
method  of  computing  the  allowance  for  staggered  rivets, 


as  advocated  by  T.  A.  Smith  and  Professor  Young,  the 
value  of  .s  given  by  Eq.  ( 1 )  is  that  value  for  which 
no  deduction  from  the  transverse  section  is  to  be 
made. 

It  can  be  shown  that  under  the  equal-stress  hypoth- 
esis Eq.  (1)  gives  that  value  of  .v  for  which  the  deduc- 
tion is  half  of  a  rivet  hole,  instead  of  zero  as  in  the  case 
of  the  equal-area  rule. 

Let  IV  be  the  width  of  strip  to  be  deducted  from  the 
transverse  section  on  account  of  a  staggered  rivet  hole. 
It  is  evident  that  when  s  is  equal  to  zero,  the  width  iv 
is  equal  to  h.  As  s  increases,  iv  decreases,  slowly  at 
first  and  then  more  rapidly.  It  seems  reasonable  to  as- 
sume that  the  decrement  of  w,  as  s  increases,  varies  as 
the  square  of  .s,  hence  we  may  write 

w  =  h  —  cs",  (2) 

in  which  c  is  a  constant. 

Thei'efore  if  in  accordance  with  the  above  assumption 
we  substitute  /(  2  for  «•  and  \/2gh  -j-  h'  for  s  in  Eq.  (2), 
we  obtain  the  equation 


h/S 


h  — 


whence 


md 


c  (2gh 
1^ 

4.a  4   2/. 


(-  fr), 


tv 


ig  +  2h 

Since  the  term  2/(  in  the  denominator  is  comparatively 
small  we  may  for  practical  purposes  simplify  the  above 
formula  by  omitting  it    thus  reducing  the  equation  to 


«'  -^  h 


s 
Mi 


(3) 


This  formula  gives  the  width  to  be  deducted  on  ac- 
count of  a  staggered  rivet  and  it  is  recommended  for 
practical  use.  Although  much  simpler  than  Professor 
Young's  formula,  or  the  substitute  therefor  proposed 
by  the  writer  in  your  issue  of  .July  6,  1922,  it  gives 
results  in  remarkably  close  agreement  with  the  so- 
called  theoretical  formula  as  derived  by  Professor 
Young. 

Proceeding  in  a  similar  manner  the  equal-area  rule 
gives  the  following  formula  for  fractional  deduc- 
tions : 

IV  =  h 


2g  +  h 

Substituting   for   /(    in    the   denominator   of   the   last 
term  an  average  value  of  1,  we  have 


h 


2fir  +  1 


(4) 


This  is  the  formula  proposed  for  use  in  making  frac- 
tional deductions  by  the  equal-area  rule. 

Comparing  equations  (3)  and  (4),  it  will  be  seen  that 
they  give  practically  the  same  deductions  for  small 
values  of  s;  but  as  .s  increases,  the  negative  term  in- 
creases almost  twice  as  fast  in  the  equal-area  formula 
as  in  the  equal-stress  formula.  Either  formula  will  give 
consistent  results.  The  maximum  difference  in  the 
deduction  for  one  hole  by  the  two  formulas  is  neai-ly 
half  a  rivet  hole,  but  it  will  usually  be  less  than 
this. 

The  width  w  to  be  deducted  in  any  case  can  be  deter- 
mined by  a  simple  graphical  method.  Thus  in  Fig.  2 
the  shaded  strip  «,',  is  the  deduction  for  the  rivet  having 
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stagger  .s-,  and  gage  </,.  The  width  iv,  is  that  portion 
of  the  diameter  /;  intercepted  by  an  arc  of  radiu.s  2g,  in 
the  position  .shown.  Fig.  3  shows  a  .similar  construction 
for  the  equal-area  method,  the  arc  being  concentric  with 
the  last  rivet  and  having  a  radius  equal  to  </  +  Ih. 

A  single  diagram  giving  values  of  the  last  term  of 
formula  (3)  or  (4),  tho  decrement  of  h.  will  suffice  for 
any  diameter  of  rivet,  thus  niakinEr  the  method  of  frac- 
tional deductions  more  convenient  in  practical  use  than 
rf  a  separate  diagram  were  required  for  each  size 
of  rivet. 

Some  examples  will  now  be  given  showing  the  differ- 
ence in  net  section  by  the  two  rules,  using  equations 
(3)   and    (4)    to  compute  the  deductions. 

Fir.st  take  the  case  of  a  12  x  i-'m.  plate  having  two 
rivet  holes  on  a  transverse  line,  located  IJ  in.  from 
each  edge,  with  a  staggered  rivet  on  the  center  lin". 
Assuming  «-in.  rivets,  h  is  equal  to  1.  The  gage  (i  is 
equal    to   4.5    in.      The    maximum   deduction    along   the 


i  nrf 


FIGS.   2   A.VD    3 — RIVKT-HOI.K    DRDrCTlONS    I'.Y    nR.\PHI('S 

transverse  line  =  2/1  =  2.  The  following  table  shows 
the  deductions  along  the  zigzag  line  through  the  stag- 
g?red  hole  for  various  staggers;  also  the  difference  in 
net  areas  expressed  as  percentages  of  the  gross  area : 


Deductions  Along 

Zig/ag  Line 

Computed  by 

Maximum 
Deductions  By 

Differences 

Stagger 

s    in 

Inches 

Kqual- 

Strcss 

Formula 

Kqual- 

.Area 

Formula 

Kqual- 

Strcss 

Method 

r.qual- 

.Xrea 

Method 

Width 

in 
Inches 

Per  Cent 

Of  Gross 

Width 

1.0 

0.94 

0.90 

2.88* 

2,80 

0.08 

0.6 

1.5 

0.87 

0.78 

2.74 

2,56 

0  18 

1.5 

2.0 

0.78 

0.60 

2.56 

2.20 

0.36 

3.0 

2.25 

0.72 

0.49 

2.44 

2.00 

0  44 

3.7 

2.5 

0.65 

0.38 

2.30 

2.00 

O.iO 

2.5 

.3.0 

0..S0 

0.10 

2,00 

2.00 

3.5 

O.IS 

0  00 

2  00 

2.00 

4.0 

0.11 

0.00 

2.00 

2  00 

•  1.00 

-1-  0.94  -1- 

0.94  -  2 

.88 

In  this  case  the  maximum  difference  is  3.7  per  cent 
of  the  gross  section. 


Consider  now  (he  built-up  section  shown  in  Fig.  4. 
By  the  equal-stress  formula  (3)  the  net  section  is  com- 
puted thus: 

Gage  Stagger 
9  s 


.'\ngles, 

,i0  in,  X  ■: 
plates. 

and 
or 


H     n 


First  hole 

2  3 

3i  3 

5J  0 

5  3 

5  0 

5  3 

51  0 


(2  X  IJ— 0.13)    xix4 4.24  sq. in. 

IJ— 0  1    125 

do.— U 
do.— 0  69 

do.— 0  1    125 

do,— 0  45  0  675 

do,— 0  1  125 

do.— 0  45  0  675 

do.— 0  1.125 


5  850x  Jx2 8.78sq.in, 

IS  in.  X  J  in.  plates ' 3  60    x  ?.  x  2 3.60sq,in, 

Total  deductions 16  62  sq.in. 

\et  section,  82  C — 16.62  =  65  3  >  sq.in. 

By  the  equal-area  formula  (4)  the  deductions  are  as  follows: 


Angles 

30-in,  plates 
18-in,  plates 

Total 

Net  section  . 


4  04  sq.in. 
7  66  sq.in. 
2  . 8()  sq.in. 


.-   14,  56  sq.in. 
67  44  sq.in. 


Hence  the  difference  in  net  section  as  computed  by 
the  two  formulas  is  2.06  sq.in.,  or  2i  per  cent  of  the 
gross  section. 

The  equal-area  rule  as  generally  applied  requires  no 
deduction  if  the  stagger  is  as  great  as  \/}r  -\-  2gh,  but 
for  anj'  lesser  stagger  a  full  hole  must  be  deducted.  On 
this  basis  the  deduction  would  be  as  follows: 


Angles,  8  holes  out  

30-in,  plates,  12  holes  out 
18-in,  plates,  8  holes  out 

Total 


4.  50  sq.in. 
-  10. 12  sq.in. 
.     4.S0sq.in. 

.    19.  12  sq.in. 

This  is  a  greater  deduction  than  that  obtained  by 
either  of  the  fractional-deduction  formulas.  This  shows 
*he  importance  of  making  fractional  deductions  rather 
than  counting  out  the  entire  hole  or  none. 

The  differences  in  results  by  formulas  (3)  and  (4) 
are  so  small  that  there  seems  to  be  no  prospect  of  con- 
clusively establishing  by  experiment  the  correctness  of 
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OP  COMITTINT.    NKT  .'-ilCCTIO.V 

either  formula  as  compaied  with  the  other.  The  equal- 
stress  rule  is  preferred  by  the  writer  because  it  has 
some  theoretical  basis  and  is  somewhat  more  conser- 
vative than  the  equal-area  rule.  On  the  other  hand  it 
requires  much  less  reduction  of  area,  or  much  smaller 
staggers  for  the  same  reduction,  than  does  the  com- 
mon rule  requiring  30  per  cent  excess  diagonal  area 
for  equal  transverse  and  diagon^il  strength. 


November  16,  1922 


ENGINEERING     NEWS-RECORD 


849 


Engineering  Literature 


A     REVIEW     OF     BOOKS     AND     A     LISTING     OF     NEW     PUBLICATIONS 


A  Notable  Work  on  Tunneling 

By  Clifford  M.  Holland 

Chief   Engineer,   New    York-New   Jersey 
Vehicle  Tunnel  Commissions 

SHIELD  AND  COMPRESSED  AIR  TUNNELING — Bv  B.  H.  M. 
Hewett,  M.  Am.  Soc.  C.  E..  M.  Inst.  C.  E..  Director.  Jacobs  & 
Davies.  Inc.,  New  York,  Consulting  Engineers,  sometime  engi- 
neer on  the  construction  of  the  Central  London  Railwa.v.  of 
extensions  to  the  City  &  South  London  Railway,  of  the  Hudson 
River  Tunnels  for  the  Pennsylvania  R.R..  New  York,  and  of  the 
Laxaxalpam  Aqueduct  Tunnels  for  the  Mexican  Light  &  Power 
Co.,  in  the  State  of  Puebla,  Mexico  :  and  S.  Johannesson.  M.  Am. 
Soc.  C.  E.,  sometime  engineer  on  the  construction  of  the  Isling- 
ton extension  to  the  City  &  South  London  Railway,  of  the  Penn- 
sylvania Railroad  Tunnels.  New  York,  and  of  the  Manhattan 
Elevated  Railroad  improvements  and  extensions  for  the  Inter- 
borough  Rapid  Transit  Co.,  New  Y'ork.  New  York  and  London: 
McGraw-Hill  Book  Co.,  Inc.     Cloth:  6x9  in.;  pp.  465.     $5. 

"Shield  and  Compressed  Air  Tunneling"  deals  with 
the  difficult  work  of  tunneling  through  soft  or  water- 
bearing ground  by  the  use  of  the  shield  with  or  without 
compressed  air.  The  authors  are  qualified  by  years  of 
experience  on  this  sort  of  work  to  handle  the  subject 
adequately,  and  they  are  to  be  congratulated  both  as 
to  the  plan  and  scope  of  the  book  and  on  their  close 
adherence  to  their  subject.  They  have  amplified  many 
points  in  regard  to  which  information  heretofore  has 
been  meager,  and  have  endeavored  to  put  shield  tunnel- 
ing on  a  "rational"  basis  and  to  eliminate  as  far  as 
possible  the  many  indeterminate  factors  that  enter  into 
tunnel  design  and  construction.  The  volume  presents 
many  details  of  tunnel  construction  which  up  to  the 
present  time  have  been  entirely  omitted  from  the  books 
on  this  subject.  The  text  is  very  clear;  the  thoughts 
of  the  writers  come  easily,  and  the  diction  is  unusually 
good;  numbered  paragraphs  in  bold  face  captions  make 
the  book  easy  for  reference. 

The  first  few  chapters  have  to  do  with  the  general 
subject  of  tunneling,  in  which  is  included  a  condensed 
history  of  shield-driven  tunnels.  Here  the  reader  can 
obtain  at  a  glance  a  brief  summary  of  each  tunnel, 
which  can  be  amplified,  if  he  is  sufficiently  interested 
by  reference  to  the  entries  in  the  bibliography  at  the 
end  of  the  book.  This  feature  alone  makes  the  book 
invaluable  to  the  tunnel  engineer. 

The  description  of  the  mining  operations  involved 
in  driving  a  timbered  heading  is  very  clear  and  should 
give  the  neophyte  a  ready  grasp  of  the  detail  opera- 
tions. The  American  and  English  timbering  systems 
are  described  without  unduly  complicating  the  subject. 
The  systems  described  are  typical  and  sufficient  for  the 
information  of  the  reader.  The  discussion  of  the  size 
and  shape  of  tunnels  is  noteworthy.  A  folder  gives  at  a 
glance  the  cross  sections  and  profiles  of  many  tunnels. 

The  treatment  of  the  design  of  tunnel  linings  intro- 
duces much  new  matter  which  has  not  previously  been 
available.  A  number  of  points  have  been  raised  with 
which  all  will  not  agree.  The  presentation  of  the  theory 
used  in  the  development  of  the  formulas  suffers  from 
the  same  ailment  that  has  affected  many  other  books 
of  similar  character;  that  is,  the  authors  take  too  much 
for  granted  in  assuming  that  their  readers  are  able  to 
follow  their  discussion.  It  would  be  far  better  to  omit 
the  development  of  equations  for  determining  bending 
moments  and  thrusts  than  to  present  it  in  such  fashion 


that  the  reader  becomes  hopelessly  puzzled  and  must 
go  elsewhere  for  explanation.  Such  developments  should 
be  given  in  their  entirety  or  not  at  all.  The  endeavor 
to  wade  through  an  incomplete  presentation,  hunting 
for  clues  to  pick  up  the  thread  of  its  development,  not 
only  irritates  the  reader,  but  beclouds  the  question. 

The  authors  assume  as  a  basis  for  determining  the 
external  loads  on  the  tunnel  lining  the  full  hydrostatic 
pressure  with  the  submerged  weight  of  the  heavier 
material.  The  case  might  arise  in  which  the  material 
might  not  be  pervious,  in  which  event  its  full  weight 
should  be  taken  and  the  water  superimposed.  This  will 
not  affect  pressures  acting  vertically,  but  it  will  affect 
the  horizontal  thrusts,  according  to  Rankine's  theory 
of  earth  pressures,  which  they  use.  For  example,  the 
first  case  would  apply  more  nearly  to  the  material  under 
the  East  River,  while  the  second  case  probably  would 
apply  more  nearly  to  the  Hudson  River  silt.  The  second 
case  would  give  larger  bending  moments  in  the  struc- 
ture, depths  and  angles  of  repose  remaining  the  sam' 
in  each  case.  The  authors  state  that  limiting  value" 
of  pressures  have  been  used  whenever  the  uncertainties 
of  earth  pressures  have  not  permitted  a  definite  value 
to  be  assigned.  Where  is  there  any  certainty  of  earth 
pressures  in  tunneling? 

The  design  of  a  tunnel  lining  is  very  largely  empir- 
ical, due  to  the  uncertainty  of  loading  both  during  and 
after  construction.  The  authors  have  recognized  this, 
but  they  very  properly  have  emphasized  the  value  of 
theoretical  analyses  based  on  various  assumed  loadings. 
These  may  never  be  realized  in  practice,  yet  they 
serve  as  a  useful  guide  to  obtain  a  consistent  design. 
There  are  many  points  raised  in  connection  with  the 
design  of  tunnel  linings  with  which  the  reviewer  is 
not  in  agreement ;  for  example,  in  discussing  the  unit 
stress  in  bolts,  the  authors  state  that  the  use  of  steel 
with  high  elastic  limit  does  not  decrease  the  elongation, 
because  the  modulus  of  elasticity  is  about  the  same  for 
all  grades  of  steel.  They  argue,  therefore,  that  in  order 
to  keep  the  elongation  of  bolts  and  the  deformation  of 
the  lining  as  small  as  possible,  the  maximum  stress  in 
the  bolts  should  be  kept  low. 

It  should  be  remembered  that  the  function  of  the 
tunnel  bolts  is  twofold:  first,  the  bolts  are  used  to 
draw  the  segments  together  so  that  the  iron  may  be 
built  to  a  true  circle,  and,  second,  the  bolts  resist 
the  tendency  of  the  ring  to  deform.  The  higher  the 
initial  stress  in  bolting,  the  less  will  be  the  allowable 
stress  to  resist  deformation.  If  a  low  carbon  steel  is 
used,  say  with  an  initial  stress  due  to  the  bolting  of 
5,000  lb.,  the  distortion  will  be  uniform  up  to  an 
elastic  limit  say  of  30,000  lb.  Now,  in  the  case  of  a  high 
elastic-limit  steel,  say  with  an  elastic  limit  of  80,000 
lb.,  there  is  an  ample  margin  for  distortion  even  though 
the  initial  bolting  stress  is  30,000  lb.  The  use  of  high- 
tensile  steel  for  the  bolts,  with  a  consequent  reduction 
in  diameter,  permits  of  placing  them  more  advanta- 
geously in  the  end  flange  and  permits  an  initial  tighten- 
ing of  the  bolts  far  in  excess  of  anything  possible  with 
low-tensile  .steel.    The  more  advantageous  location  of  the 
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bolts  and  the  higher  initial  bolt  tightening  materially 
reduce  the  final  stresses  in  the  cast  iron,  so  that  aside 
from  the  resulting  saving  in  cost  there  are  other  decided 
advantages  in  the  use  of  bolts  with  a  high  elastic  limit. 

Recent  experience  in  cast-iron  tunnel  building  has 
emphasized  the  necessity  of  strong  joints,  due  to  the 
fact  that  as  the  iron  leaves  the  shield  it  is  subjected 
to  eccentric  loadings  and  conditions  which  cannot  be 
predetermined  or  definitely  provided  for  in  design.  In 
general,  the  application  of  formulas  given  in  the  book 
for  arriving  at  the  bolt  stresses  as  well  as  the  moments 
and  thrusts  in  the  tunnel  lining  produces  results  that 
diverge  widely  from  those  obtained  in  the  detail  in- 
vestigations of  the  lining  for  the  design  of  the  Hudson 
River  Vehicular  Tunnel.  One  might  gain  the  impres- 
sion from  reading  the  chapter  on  design  that  a  sub- 
aqueous tunnel  may  be  directly  and  completely  designed 
by  the  application  of  a  few  formulas. 

Considerable  space  is  devoted  to  tunnel  plant  and 
construction,  which  is  extemely  well  handled  and  of 
value  to  the  construction  engineer.  The  data  in  regard 
to  tunnel  costs  are  of  necessity  meager,  and  can  be  taken 
only  as  an  indication  of  relative  costs  under  similar  con- 
ditions on  similar  work. 

The  chapter  on  surveys  contains  much  of  value  to  the 
young  engineer  because  of  its  many  valuable  lessons 
in  precise  surveying.  Some  of  the  methods  described 
appear  to  be  unduly  complicated,  but  there  is  no  ques- 
tion as  to  their  giving  correct  results.  The  practice 
during  recent  years  has  been  to  simplify;  for  ex- 
ample, the  method  described  in  the  book  for  throwing 
lines  through  a  tunnel  lock  was  not  used  on  any  of  the 
rapid-transit  tunnels  under  the  East  River.  There  the 
transit  was  always  set  up  in  the  lock  and  ranged  into 
line,  the  nearer  point  being  immediately  outside  the 
lock  and  ju.st  within  the  focal  distance  of  the  transit. 
This,  however,  is  a  mere  detail  in  survey  work  and  is 
simply  another  way  of  accomplishing  the  same  thing. 
The  chapter  on  surveys  is  the  best  presentation  of  this 
subject  that  has  yet  come  to  the  writer's  attention. 

The  discussion  of  compressed-air  illness  contains  the 
latest  data  on  this  subject.  The  great  fund  of  infor- 
mation given  in  small  space  is  sufficient  for  the 
purposes  of  the  engineer.  If  the  reader  seeks  more,  he 
can  refer  to  the  medical  and  other  works  listed  in  the 
bibliography. 

Altogether  Messrs.  Hewett  and  Johannesson  have 
rendered  a  service  of  great  value  to  the  tunnel-building 
profession.  The  young  engineer  will  find  the  book  of 
particular  value,  for  by  a  careful  study  of  its  contents 
he  will  acquire  a  fundamental  knowledge  of  many  phases 
of  the  work  hitherto  known  only  to  the  experienced 
engineer. 

A  Notable  Regional  Planning  Survey 

SOUTH  Vl'ALES  REOtOXAT^  SITRVEY  COMMITTEE:  Report 
to  Ministry  of  Health — [Among  othcr.s  on  the  committee  were 
Patrick  .Vborcrombic.  Prcfcs.sor  of  Town-Plannlng  and  Civic 
Design,  Univcr.sity  of  l^ivorpool :  D.  M.  Jenkins.  Assoc.  M.  Inst. 
C.  E.,  Borough  Engineer  of  Leath  ;  E.  H.  Swain.  Assoc.  M.  Inst. 
M.  E  .  Transport  Commissioner  for  Wales.  Edgar  L.  Chappell, 
of  the  Ministry  of  Health,  was  secretary.]  London:  H.  M. 
Stationery  Offloc.  Paper  ;  6  x  9  in.  :  pp.  SO  ;  3  folding  maps.  3s. 
8id.  postpaid. 

The  committee  mentioned  above  was  created  in  1920 
to  report  on  "the  distribution  and  location  of  the 
houses  to  be  built  with  State  aid"  in  the  South  Wales 
coal  fields,  with  regard  to:  The  "health  and  con- 
venience of  the  industrial  population";  the  physical  and 
industrial    conditions    of  the    region   and    its   probable 


future  development ;  and  transit  facilities,  water  sup- 
ply, sewerage  and  like  services.  All  these  things  are 
considered  in  a  broad  and  enlightened  way.  Among  the 
recommendations  made  are:  Location  of  future  hous- 
ing accommodations  in  groups,  away  from  the  col- 
lieries, with  a  fast  train  service  between  housing  areas 
and  industrial  centers;  new  arterial  roads,  carefully 
planned;  readjustment  of  "local  authority  boundaries"; 
a  regional  water-supply  board  to  supply  water  in  bulk 
to  local  authorities;  valley  trunk  sewers  with  ocean 
outfalls;  linking  up  of  gas  and  electric  supplies;  divi- 
sion of  whole  region  into  four  joint  town-planning 
districts,  under  supervision  of  a  single  regional  town- 
planning  board;  a  regional  council  similar  to  the 
London  County  Council.  Recreational  spaces,  garden 
allotment  areas,  the  development  of  Portcawl  as  a 
health  center,  bathing  facilities  at  colliery  mouths  and 
steps  to  diminish  river  pollution  are  also  advised. 

Among  the  representatives  of  22  local  governing 
bodies  examined  as  witnesses  by  the  committee  there 
were  20  engineers. 


Electric  Traction  for  Trunk  Lines 

K.VlLiWAY  ELECTRIC  TRACTION— By  F.  W.  Carter,  M.A. 
M.  Inst.  C.E.,  M.I.E.E.,  Assoc.  A.I.E.E.  New  York :  Longmans, 
Green  &  Co.  London :  Edward  Arnold  &  Co,  Cloth :  6x9  In.  : 
pp.  412.     $8.50  net. 

This  is  a  textbook  on  electric  traction  for  trunk  line 
railways,  directed  especially  to  the  electrical  engineer, 
but  nevertheless  handling  in  helpful  fashion  some  of 
the  problems  of  electrification  that  concern  con.struc- 
tion,  maintenance  and  operation.  The  author  has  set 
himself  a  two-fold  task:  First,  to  discuss  the  methods 
of  electric  traction  as  applied  to  railways,  and  second, 
to  expound  methods  of  technical  calculation  applicable 
to  the  subject. 

After  an  introductory  review  of  the  state  of  the  art, 
in  the  course  of  which  American  experience  has  been 
freely  drawn  upon,  Mr.  Carter  takes  up  the  design  and 
characteristics  of  electric  locomotives.  The  conven- 
tional description  of  types  has  been  supplemented  by 
mathematical  treatment  of  many  of  the  fundamental 
problems  involved  in  the  design  of  running  gear  and 
in  determining  the  forces  brought  to  bear  on  the  track. 
Next  are  taken  up  the  electrical  and  mechanical  char- 
acteristics of  the  various  types  of  railway  motors, 
together  with  a  discussion  of  their  performance  in 
service    and   of   the   several    systems    of   control. 

Under  "Distribution  System"  are  discussed  the 
questions  of  type  of  conductor,  electrolysis,  boosters, 
sectional  izing,  collector-gear,  and  interference  with 
neighboring  conductors.  The  generating  station  is 
treated  briefly  while  the  substation  is  considered  at 
length.  Considerable  attention  is  given  to  the  mercury 
vapor  rectifier  and  the  automatic  substation.  In  his 
chapter  on  "Systems  of  Electrification"  Mr.  Carter 
reveals  himself  as  an  out-and-out  champion  of  direct 
current  as  opposed  to  alternating  current,  and  the  latter 
is  discussed  mainly  to  recount  its  deficiencies. 

A  large  section  of  the  book  is  devoted  to  the  mechan- 
ics of  train  driving,  with  analyses  of  tests  that  have 
been  conducted  both  in  Europe  and  in  the  United  States 
to  determine  tractive  resistance.  These  are  discussed 
exhaustively  and  methods  are  developed  to  estimate 
energy  consumption  and  motor  heating  under  given 
tractive  conditions.  Mr.  Carter  also  offers  calculation 
to  determine  the  performance  of  n  given  train  with 
stated  motor  equipment  to  ascertain  the  most  suitable 
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equipment  for  a  particular  service.  In  an  appendix 
the  book  gives  detailed  characteristics  and  dimensions 
of  thirty-two  electric  locomotives  that  have  been  in 
operation  in  England,  on  the  continent  and  in  the  United 
States. 

For  the  engineer  who  is  willing  to  dig  into  basic 
principles  and  to  study  mathematically  the  fundamental 
problems  of  railroad  electrification,  Mr.  Carter's  book 
will  be  helpful  and  stimulating.  It  is  in  refreshing 
contrast  with  the  many  books  that  confine  themselves 
to  a  purely  descriptive  treatment. 


Principles  of  Arcliitectural  Drafting 

ARCHITECTUR.\L  DRA'RTNG — By  Wooster  Bard  Field,  Archi- 
tect, Assistant  Professor  of  Engineering  Drawing,  The  Ohio 
State  University  ;  W'ith  an  Introduction  and  Article  on  Letter- 
ing by  Thomas  E.  French.  Professor  of  Engineering  Drawing, 
The  Ohio  State  University.  New  York  and  London :  McGraw- 
Hill  Book  Co.     Cloth;  10  .\  12  in.;  pp.  161  ;  illustrated.     $4. 

The  smallest  engineering  office  and  every  engineering 
draftsmen  have  to  make  architectural  drawings  now  and 
then.  To  such  this  volume  will  be  useful  for  reference 
or  self-instruction,  besides  serving  its  primary  purpose 
in  school  and  college  work.  The  book  will  have  all  the 
stronger  appeal  to  engineers  because  it  has  been  pre- 
pared by  professors  of  engineering  drawing  in  one  of 
our  large  universities. 

Commendable  is  the  mode  of  approach.  The  first 
plate  and  text  show  simply  and  clearly  "the  two  general 
methods  of  representing  an  object  having  three  dimen- 
sions on  a  sheet  of  paper  which  has  only  two 
dimensions" — (1)  pictorial  drawing,  including  (a)  per- 
spective, (b)  isometric  and  (e)  oblique  drawings,  and 
(2)  orthographic  projection.  From  this  the  v;oi-k  con- 
tinues with  instruments,  geometric  methods,  prelimi- 
nary sketches  (which  include  pictorial  drawing,  .shades 
and  shadows  and  rendering),  scale  and  detail  drawing, 
the  orders  of  architecture,  the  acanthus  leaf  and  let- 
tering. The  latter  includes  inscriptions  for  tablets, 
monuments,  etc.,  a  matter  of  occasional  importance  to 
engineers,  although  as  a  rule  best  entru.sted  by  them  to 
some  specialist  where  rendering  in  harmony  with  other 
artistic  elements  of  design  is  essential. 

Useful  for  those  who  wish  to  pursue  the  subject  by 
themselves  is  an  Outline  of  Study,  while  for  those  who 
wish  to  go  still  further  there  is  a  classified  list  of 
reference  books.  A  glossary  and  an  index  complete  the 
volume. 

Omissions  from  the  reference  list  that  seem  to  call 
for  explanation  are  "The  American  Civil  Engineer's 
Handbook"  (other  such  books  are  listed)  and  Rein- 
hardt's  "Lettering."  A  book  dealing  with  drawing  for 
reproduction,  or  a  reference  to  a  section  on  this  subject 
in  some  of  the  books  listed,  might  well  have  been  given. 
In  fact,  this  subject  deserves  more  than  an  entry  in  the 
Bibliography  even  if  no  more  than  to  call  attention  to 
the  fact  that  a  drawing  made  for  reproduction  should 
be  made  with  that  end  in  view  and  that  the  end  may  be 
easily  accomplished  by  following  a  few  simple  rules, 
which  could  be  outlined  in  a  paragraph  or  two. 

The  lettering  and  the  illustrations  generally  in  the 
volume  under  review  deserve  pi-aise.  The  only  criticism 
we  venture  to  make  is  the  too  extensive  use  of  capital 
letters  exclusively  for  long  explanatory  notes  supple- 
mentary to  the  drawings.  Where  such  notes  are  chiefly 
utilitarian  in  character,  as  they  are  in  most  instances 
in  this  book,  both  ease  of  reading  and  speed  in  drafts- 
manship are  better  served  by  the  use  of  caps  and  lower 
case. 


English  for  Engineering  Students 

Reviewed  by  C.  W.  Park 

Professor  of  English,  College  of  Engineering  and  Commerce, 
University  of  Cincinnati 
TECHNICAL  EXPOSITION:  A  Textbook  on  the  Application  of 
Exposition  to  Technical  \Vriting,  Designed  for  Students  in  Sci- 
entific, Agricultural,  and  Engineering  Colleges — By  Karl  Owen 
Thompson,  A.M..  Associate  Professor  of  English  at  Case  School 
of  Applied  Science.  Cleveland.  Ohio.  New  York  and  London: 
Harper  &  Brothers.     Cloth;  r,  x  S  in.;  pp.  227.     $1.75. 

Professor  Thompson's  book  is  intended  as  a  guide  to 
the  engineering  or  scientific  student  in  the  study  and 
use  of  English.  It  is  meant  to  be  used  as  a  textbook, 
and  there  is  evidence  throughout  its  pages  that  it  has 
been  developed  and  tested  in  the  class  room.  This  does 
not  make  the  book  devoid  of  interest  to  the  general 
reader.  For  those  who  prefer  to  ignore  the  numerous 
exercises,  there  is  profitable  reading  in  the  fifteen 
chapters  of  discussion,  with  their  suggestive  treatment 
of  topics  ranging  from  the  history  of  language  to  the 
writing  of  specifications. 

The  author  has  chosen  to  treat  much  of  his  material 
broadly  and  abstractly,  on  the  theory  that  specific  ex- 
amples are  best  obtained  from  current  issues  of  tech- 
nical periodicals.  This  view  finds  justification  in  the 
fact  that  numerous  engineering  colleges  use  such 
journals  in  the  class  room  as  a  source  of  fresh  illustra- 
tions and  as  an  exemplification  of  standard  practice  in 
the  presentation  of  technical  matter.  Perhaps  out  of 
a  spirit  of  neutrality,  the  author  has  refrained  from 
making  reference  to  specific  technical  journals  and  has 
left  his  questions  and  exercises  general.  If  there  is  any 
considerable  defect  or  incompleteness  in  the  book,  it  is 
in  this  respect.  Without  unduly  lengthening  the 
volume,  the  author  might  have  cited  concrete  examples 
illustrating  how  journalistic  matter  drawn  from  such 
sources  could  most  effectively  be  used  as  an  accompani- 
ment to  the  discussion  of  general  principles.  Where 
.special  types  of  writing  are  discussed,  such  as  the 
business  letter  or  the  advertisement,  the  illustrations 
are  adequate  and  effective. 

In  the  main  discussion  there  is  much  to  commend  this 
book  both  to  the  college  student  and  to  the  older  reader 
who  wishes  to  "brush  up"  on  his  English  by  a  process  of 
self-instruction.  From  the  standpoint  of  either,  the 
book  is  a  comprehensive  review  of  the  various  types 
of  scientific  and  practical  writing  and  of  the  rules  and 
principles  most  often  used.  As  the  title  indicates,  the 
discussion  is  limited  to  "Exposition,"  but  since  this 
form  of  composition  is  employed  in  every  variety  of 
technical  writing,  the  range  of  the  book  does  not  suffer 
by  reason  of  this  limitation.  The  book  covers  the  funda- 
mentals of  word  study,  grammar,  punctuation  and 
rhetoric,  with  emphasis  upon  definition  and  analysis.  It 
deals  with  such  types  of  exposition  as  translations, 
paraphrases,  summaries,  reviews,  speeches,  letters, 
articles,  advertisements,  reports,  specifications,  con- 
tracts, and  statistics.  The  book  itself  is  a  good  example 
of  exposition.  Especially  when  one  considers  the  scope 
of  its  contents  and  the  resulting  necessity  for  a  brief 
instead  of  a  detailed  discussion,  one  is  impressed  by  the 
judicious  selection  of  standard  material  covering  each 
topic,  and  the  clear,  succinct  manner  in  which  the 
various  topics  are  treated. 

Mechanically,  the  book  is  well  put  together.  One 
error  in  printing  should  be  noted,  since  it  confuses  the 
identity  of  a  man  who  has  written  a  particularly  use- 
ful book  on  English  for  engineers.  The  name  at  the 
bottom  of  page  92  should  be  "W.  0.  Sypherd"  instead  of 
"W.  0.  Shepherd." 


852 


E  >:  G  I  N  E  E  R  I  N  G     N  E  W  S  -  R  E  C  0  R  D 


Vol.  89,  No.  20 


A  Field  of  Higher  Matliematics 

Reviewed  by  George  Paaswell 

Construction  Engini;er,  New  York  City 


VECTOR  CALrn.f.S  WITH  ArPLICATIOXS  TO  I'HI  SICS-^ 
Bv  James  Uvinif  t;h;i\v.  rrofessor  of  M;ithom:ilics  in  the  U"'- 
versitv  of  lUinoi.s.  .\c\v  York:  D.  V.-in  Xostrand  Co.  Clotli: 
6  X  9  in. :  pp.  314  :  illiistriitcd.     $3.50  net. 

This  book  treats  of  a  mathematical  method  that  is  of 
growing  importance  to  both  pure  and  applied  math- 
ematics. It  is  essentially  a  text  for  graduate  students 
of  mathematics  and  proves  to  be  a  sincere  attempt  to 
render  service  in  the  solution  of  the  many  important 
problems  of  physical  research. 

For  the  student  the  arrangement  of  the  contents 
eeems  to  meet  the  requirements  of  good  pedagogical 
practice.  An  excellent  historical  introduction  is  fol- 
lowed by  both  mathematical  and  physical  definitions 
and  includes  many  we'l-chosen  problems.  The  author 
gives  with  clearness  and  with  brevity  the  applications 
of  vector  analysis  to  geometry  and  to  the  study  of  the 
fields  of  force. 

The  treatment  of  quaternions  effectively  introduces 
the  reader  to  Hamilton's  brilliant  conception.  Aside 
from  its  practical  impoi-tance,  the  method  is  exceedingly 
interesting  reading  for  its  originality.  How  our  math- 
ematical ancestors  would  marvel  at  the  applications  of 
the  imaginary  functions — termed  by  them  the  impos- 
sible quantities!  The  properties  of  space  are  placed 
in  brief  symbolic  form  and  the  theorems  of  spherical 
geometry  and  trigonometry  are  compacted  into  sj-mbols 
with  a  simplicity  that  amazes  one  familiar  with  the 
usual  school  treatises. 

Those  interested  in  the  theory  of  surfaces  and 
hesitating  to  take  up  the  existing  treatises  on  differen- 
tial geometry  or  on  the  more  complex  differential 
equations  vi'ill  find  the  vector  calculus  of  readier  com- 
prehension in  the  application  to  such  theory. 

There  is  rather  complete  vector  treatment  of  the  math- 
ematical theory  of  elasticity  and  of  hydromechanics, 
subjects  of  enduring  importance. 

Vector  calculus  is  exceedingly  rich  in  its  applications 
to  electrical  phenomena  but  lean  in  its  applications  to 
structural  research.  The  civil  engineer  must  bear  the 
onus  of  the  blame  for  this  condition.  His  indifference 
to  higher  mathematics  is  proverbial.  Nevertheless,  the 
text  could  have  proved  of  great  service  to  engineers 
had  it  analyzed  more  fully  the  practical  problems  of 
elastic  research  and  dilated  in  greater  detail  upon  the 
simpler  phases  of  the  vector  calculus,  such  as  the  study 
of  force  polygons,  influence  lines  and  the  like.  There 
are,  again,  complicated  methods  of  frame  analysis  that 
should  receive  simpler  treatment  through  use  of  the 
vector  calculus.  The  nucleus  of  all  such  analysis  is 
contained  in  the  text,  but  there  are  few  engineers  with 
either  the  patience  or  the  desire  to  expand  such  nuclei. 
It  seems  that  all  advances  towards  a  liaison  between 
engineering  analysis  and  the  higher  mathematics  must 
be  made  by  the  mathematician. 

The  text  is  not  unreasonably  difficult  to  follow  for 
those  mathematically  interested,  and  aside  from  the 
practical  import  of  the  subject  it  constitutes  an  excel- 
lent discipline  in  fonning  pictures  of  space  properties 
in  a  novel  symbolism. 

Those  interested  in  the  theory  of  general  relativity 
will  note  with  disappointment  that  no  attempt  has  been 
made  to  discuss  the  tensor  calculus  of  Einstein,  nor 
is  any  mention  made  of  the  absolute  calculus.  This  is 
all   the   more   unfortunate   since   these   studies   remain 


buried   in    the    proceedings    of    the    foreign   scientific 
societies. 

Professor  Shaw  is  to  be  congratulated  upon  the  pub- 
lication of  so  teachable  a  text,  one  that  is  certain  to 
prove  helpful  to  the  student.  The  engineers  who  can 
bring  themselves  to  the  point  of  reading  it  will  find 
much  enjoyment  and  some  profit. 


Garden  City  Theory  and  Practice 

TOWX  THEORY  AND  PR.VCTICE — By  W.  R.  Lethaby.  Gcorgf 
L.  I'epler.  Sir  Tin-odor«  G.  Chambers,  K.B.E..  Raymond  Unwin. 
and  R.  L.  Reiss.  Edited  with  an  Introduction  by  C.  B.  Purdom. 
Konilon :  Benn  Brothers,  Ltd.  Cloth;  5  x  7  in. ;  pp.  139;  maps. 
iis  net. 

The  fact  that  within  two  years  all  municipalities  of 
20,000  population  and  more  in  Great  Britain  must 
prepare  "town  plans"  and  the  consequent  desirability 
of  stimulating  and  directing  discussion  "about  towns 
and  their  planning"  is  given  in  Mr.  Purdom's  Introduc- 
tion as  a  reason  for  publishing  this  book,  which  is 
designed  "to  appeal  to  the  ordinary  reader."  Continu- 
ing he  says:  "For  the  purpose  of  definition  the  town 
idea  which  is  implicit  in  the  term  'garden  city'  has 
been  employed  as  the  basis  of  discussion." 

A  garden  city,  the  collaborators  agree,  is  a  complete 
social  and  industrial  municipal  unit,  including  within 
its  geographical  limits  not  only  parks  but  also  a  per- 
manent agricultural  belt,  the  whole  carefully  zoned 
[although  that  word  is  used  rarely  if  at  all  in  the  book — 
there  is  no  index]  into  use  districts.  Other  essential 
features  of  the  garden  city  are  ownership  of  the  entii-e 
area  by  or  in  trust  for  the  community ;  local  industries 
for  all  the  residents  and  local  residences  for  all  the 
workers:  and  complete  recreational,  educational  and 
other  social  facilities  within  the  city  limits.  To  in- 
crease these  and  the  other  features  "implicit  in  the  term 
'garden  city' "  it  is  essential  that  the  size  of  each 
garden  city,  both  in  area  and  population,  be  large 
enough  but  not  too  large  to  ensure  a  self-contained  unit. 

The  subdivisions  and  authors  are:  "The  Town  Itself: 
A  Garden  City  is  a  Town,"  by  Mr.  Lethaby;  "The 
Town  Plan — planned  for  industry  and  healthy  living," 
by  Mr.  Pepler,  president  Town  Planning  Institute; 
"The  Town  and  the  Best  Size  for  Good  Social  Life — of  a 
size  that  makes  possible  a  full  measure  of  social  life,  but 
not  larger,"  by  Mr.  Unwin,  author  of  "Town  Plan- 
ning in  Practice";  "The  Town  and  Agriculture — sur- 
rounded by  a  permanent  belt  of  rural  land,"  by  Mr. 
Chambers,  chairman,  Welwyn  Garden  City.,  Ltd. ;  "The 
Town  and  Land — the  whole  of  the  land  being  in  public 
ownership  or  held  in  trust  for  the  community,"  by  Mr. 
Reias,  chairman.  Executive  Committee,  Garden  Cities 
and  Town   Planning   Association. 

The  authors  deal  chiefly  with  Utopian  theories  and 
desires,  except  for  (1)  the  data  about  Letchworth  and 
Welwj-n,  the  only  towns  that  the  authors  present  as 
garden  cities  actually  in  existence;  and  (2)  an  earnest 
attempt  by  Mr.  Unwin  to  discuss  in  a  practical  way 
the  optimum  size  for  a  city. 

Mr.  Unwin's  chapter  and  the  value  of  the  whole 
book  as  a  brief,  readable,  up-to-date  presentation  of 
the  garden  city  in  theory,  with  some  illustrations  from 
practice,  warrant  recommending  the  volume  to  all  who 
are  interested  in  city  planning.  Some  of  the  principles 
advocated  are  applicable  to  replanning  work  and  to  lay- 
ing out  additions  to  existing  towns,  while  all  are  entitled 
to  serious  consideration  in  connection  with  planning 
new  townis — particularly  industrial  communities. 
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Ethics  of  the  Professions  and  of  Business 

Engineers  seem  to  agree  that  if  their  calling  is  to 
be  accoi-ded  the  status  of  a  full-fledged  profession  it 
must  set  up  and  enforce  certain  standards  of  practice 
generally  understood  under  the  term  "code  of  ethics"; 
and  several  such  codes  have  been  adopted  by  profes- 
sional societies.  Many  engineers  however  are  not  thor- 
oughly clear  as  to  the  scope  of  a  code  of  ethica  and  as 
to  the  spirit  that  breathes  life  into  it. 

Everyone  interested  in  the  subject  will  be  glad,  there- 
fore, to  know  that  the  American  Academy  of  Political 
and  Social  Science  devotes  most  of  the  May,  1922,  num- 
ber of  its  Annals  (Philadelphia;  $1  a  number)  to  a 
series  of  contributions  on  "The  Ethics  of  the  Profes- 
sions and  of  Business."  The  discussions  cover  every 
profession  and  several  departments  of  business.  Some 
of  them  are  very  practical  indeed  and  describe  not  only 
the  development  of  the  codes,  but  also  the  measures 
provided  for  their  enforcement. 

After  an  introductoiy  section  on  the  significance  of 
ethical  codes  for  the  professions,  there  are  considered, 
in  detail,  those  of  lawyers,  doctors,  engineers,  architects, 
teachers,  librarians,  ministers,  social  workers,  journal- 
ists and  accountants.  Commercial  and  business  ethics 
are  then  discussed  by  representative  business  men  who 
are  looking  ahead  to  the  day  when  business  may  win 
for  itself  a  professional  standing. 

The  engineers  who  have  contributed  are  Morris 
Llewellyn  Cooke,  consulting  engineer;  Calvin  W.  Rice, 
secretary,  American  Society  of  Mechanical  Engineers; 
Frederick  Haynes  Newell,  consulting  engineer;  Carl 
Hering,  consulting  engineer;  H.  W.  Clausen,  treasurer, 
American  Association  of  Engineers;  William  J.  Wilgus, 
consulting  engineer,  and  A.  G.  Christie,  professor  of 
mechanical  engineering  at  Johns  Hopkins  University. 


Publications  Received 


New  Books  and  Revised  Editions 

THE  ALASKAN  ENGINEERING  COMMISSION:  Its  History, 
Activities  and  Organization — By  Josliua  Bernliardt — Institute 
for  Government  Researcii,;  Service  Monograpiis  of  tlie  United 
States  Government  No.  4.  New  York  and  London:  D.  Apple- 
ton  &  Co.     Cloth ;    6   X  9   in.   Jl. 

A  review  of  the  history  and  activities  of  the  organization  that 
has  been  carrying  on  the  location,  construction  and  operation  of 
the  government  railroads  in  Alaska,  together  with  the  collateral 
operation  of  coal  mines,  docks  and  power  planta. 

BELT  CON^'ETORS  AND  BELT  ELEVATORS — By  Frederic  V 
Hetzel,  M.A.S.M.E.,  Member  Franklin  Institute  of  Pennsylvania. 
New  York:  Jolm  Wiley  &  Sons,  Inc.  Cloth;  6x9  in. :  pp. 
:t33  ;  halftones  and  line  cuts.  London:  Chapman  &  Hall,  Ltd. 
$5    (25s.  net). 

THE  BUILDING  LABOR  CALCULATOR— By  Gordon  M.  Tam- 
blyn.  Denver.  Colorado:  G.  M.  Tamblyn.  Flexible  bmdmg. 
containing  58  loose-leaf  sheets.      $5  ;  monthly  service   $5   extra. 

CEMENTS,  LIMES  AND  PLASTERS:  Their  Materials,  Manu- 
facture and  Properties^By  Edwin  C.  Eckel,  C.E..  Affiliate 
Am.  Soc.  C.E. :  Fellow,  Geological  Society  of  America.  New 
York:  John  Wiley  &  Sons,  Inc.  Cloth:  6x9  in.,:  pp.  65d  : 
halftones,  tables  and  line  cuts.  London:  Chapman  &  Hall, 
Ltd.     $6.50  net. 

A  COURSE  IN  ANALYTICAL  GEOMETRY— By  Paul  P.  Boyd, 
Head,  Department  of  Mathematics.  University  of  Kentiicky. 
J.  Morton  Davis,  Professor  of  Mathematics,  University  of  Ken- 
tucky :  Elijah  L.  Rees,  Associate  Professor  of  Mathematics, 
University  of  K&ntucky.  New  York:  D.  Van  Nostrand  Co. 
Cloth  ;  5J  X  S  in. ;  pp.  251  ;  diagrams.     $2.40  net. 

EXERCISES  IN  THE  ELEMENTS  OF  DESCRIPTIVE  GEOM- 
ETRY—By  Richard  Shelton  Kirby.  C.  E..  Associate  Professor 
of  Engineering  Drawing.  Yale  University.  New  York:  Jonn 
Wilev  &  Sons.  Inc.  Cloth;  7  x  10  in.;  pp.  49;  diagrams. 
London:     Chapman   &    Hall,    Ltd.      $1    postpaid. 

MANCHURIA:    Land  of  Opportunities — Compiled   and   published 
by  Thomas  F.  Logan,  Inc,     New  York:   Soutli  Manchuria  Rail- 
way  Co.,    Ill   Broadway.     Boards;    6x9    in.;   pp.   113;    half- 
tones, diagrams  and  a  map. 
Contains  chapter  on  railway  mentioned  above 


THE  PETROLEUM  AND  ALLIED  INDUSTRIES;  Petroleum 
Natural  Gas,  Natural  Waxes,  Asphalts  and  Allied  Substances, 
and  Shale  Oil — By  James  Kevvley,  M.  A.'  (Cantab.),  F.l.C 
P.C.S.  New  York:  D.  Van  Nostrand  Co.  Cloth;  5  J  x  8  J  in.  • 
lip.   302  ;    line   cuts.      $3.50   net. 

A  British  boolc  dealing  with  the  origin,  characteristics,  uses, 
etc.,  of  the  materials  indicated.  American  materials  and  litera- 
ture are   freely   mentioned 

A  PRACTICAL  TREATISE  ON  SUSPENSION  BRIDGES :  Their 
Design.  Con.«truction  and  Erection — By  D.  B.  Steinman,  A.M.. 
C.E.,  Ph.D. ;  Consulting  Engineer ;  M.  Am.  Soc.  C.E.,  M.A.R. 
E.A :  formerly  Pi-ofessor  in  charge  of  Civil  and  Mechanical 
Engineering  iit  the  College  of  the  City  of  New  York.  With 
Appendix  :  Design  Charts  for  Suspension  Bridges.  New  York  : 
John  Wiley  &  Sons,  Inc.  London :  Chapman  &  Hall.  I.,imited. 
Cloth  ;   6   X  9    in. ;   pp.  204  ;   62   line  cuts  and  Halftones.   $4  net. 

RAILROAD  CONSTRUCTION :  Theory  and  Practice — By  Walter 
Loring  Webb,  M.  Am.  Soc.  C.E..  M.A.R.E.A..  Assistant  Pro- 
fessor of  Civil  Engineering  (Railway  Engineering)  in  thi 
University  of  Pennsyh-ania.  1S93-1901.    New  York:  John  Wilev 

6  Sons.  Inc.  Flexible  binding;  44  x  7  in.;  pp.  845;  including 
two  hundred  pages  of  logarithmic  tables ;  halftones  and  line 
cuts.     $5. 

R.4ILROAD  FREIGHT  TRANSPORTATION — By  L.  F.  Loree. 
President  Delaware  &  Hudson  Co..  Chairman  Kansas  City 
Southern  Railway  Co.  New  York:  D.  Appleton  &  Co.  Cloth; 
ii   X  84    in.;  pp.   771;  halftones  and  line  cuts.     $5. 

Reports  and  Pamphlets  in  Various  Fields 

ADMINISTRATIVE  CONSOLIDATION  IN  STATE  GOVEK.N- 
MENTS — By  A.  B.  Buck,  National  Institute  of  Public  Adminis- 
tration. New  York  Bureau  of  Municipal  Research.  New  York 
City:  National  Municipal  League.  Paper;  7  x  10  in  ;  pp.  40. 
line  cuts. 

Summarizes  and  comments  on  reorganization  of  the  admistra- 
live  government  of  a  number  of  states,  both  proposed  and  ac- 
complished.    A  revision  of  an  earlier  pamphlet. 

ANALYSES  OF  MINE  AND  CAR  SAMPLES  OF  COAL;  Col- 
lected in  the  Fiscal  Years  1916  to  1919 — By  Arno  C.  Feldner, 
Walter  A.  Selvig  and  J.  "W.  Paul.  Washington:  Bureau  of 
Mines.     Paper;  6  x  9  in. ;  pp.  391. 

EXCAVATING  MACHINERY  USED  IN  LAND  DRAINAGE— 
By  D.  L.  Yarnell,  Senior  Drainage  Engineer.  Washington.  D.  C.  ; 
Bureau  of  Public  Roads.  Paper;  6x9  in.;  pp.  49,  illustrated. 
Revision    of   a   paper    first    issued    in    1915.      Describes    types. 

compares  kinds  of  power  available,  and  has  section  on  analysis  of 

cost  data. 

IOWA  ENGINEERING  SOCIETY:  Proceedings,  1922— Des 
Moines :    Lloyd   A.    Canfield,   Secretary.      Paper ;   6    x   9    in. ;   PP- 

150.     50c. 

IRRIGATION  PRACTICE  AND  WATER  REQUIREMENTS  FOR 
CROPS  IN  ALBERTA — By  W.  H.  Snelson,  Senior  Irrigation 
Specialist.    Ottawa,  Ont, :  Canadian  Reclamation  Service.    Paper; 

7  X  10  in. ;  pp.  59  ;  illustrated. 

LE  TUNNEL  DU  SIMPLON:  Sa  Construction,  Son  Achevement, 
1898-1921.  New  York:  F.  Dossenbach,  Ofhcial  Information 
Bureau  of  Switzerland,  241  Fifth  Ave.  Paper;  6  x  9  In. ; 
pp.    47  ;    line    cuts. 

MASSACHUSETTS  DEPARTMENT  OF  PUBLIC  HEALTH:  An- 
nual Report  for  the  year  ending  November  30.  1920 — Boston. 
Cloth;   5J   X   9    in.;   pp.   393;    line   cuts. 

PAVING  BRICK  STANDARDIZATION^Simplified  Practice  Re- 
commendation   No.     1:     Paving    Bricks.      Washington,    D.    C. : 
Bureau    of    Standards.      Paper :    (j    x    9    in. :    pp.    9.       5c.    from 
Superintendent  of  Documents,  Washington,  D.  C. 
Summarizes    Washington    Conference    of   Nov.    15.    1921.    called 
by  the   National  Paving  Brick   Manufacturers   Association   under 
tlie    auspices    of    the    Department    of    Commerce.       (2)     Contains 
Dtpartment    recommendation    for    reduction    in    number    of    sizes 
and  varieties  of  paving  brick   in  accordance  with  a  second   con- 
ference held   March   27,    1922,   the  approval   by    Secretary  Hoover 
being  "subject  to  regular  annual  revision  by  similar  conferences." 

RESULTS  OF  SOME  COMPRESSION  TESTS  OF  STRUCTURAL 
STEEL  ANGLES ;  Technologic  rapei-s,  Bureau  of  Standards. 
Washington,  D.  C,  No.  218 — By  A.  H.  Stang,  Associate  Physicist 
and  L.  R.  Strickenbei'g,  Assistant  Mechanical  Engineer.  Paper  : 
7  X  10  in. ;  pp.  11  :  halftones  and  line  cuts.  10c.  from  Superin- 
tendent of  Documents,  Washington,  D,  C. 

SANITATION  OF  BATH  HOUSES — By  William  Paul  Gerhard, 
C.  B..  Consulting  Sanitary  E.xpert.  New  York:  WllliUm  T. 
Comstock  Co.,  23  Warren  St.  Paper;  8  x  10  in.;  pp.  16: 
halftones   and   line   cuts.      60c. 

STATE  DEBTS :    A  Record  and  Analysis  Compiled  and  Published 
by  The  Bank  of  North  America,  New  York  City — Paper  ;  11    x 
9  in.  ;  pp.  74  ;  illustrated. 
Gives  gross  outstanding  debts  by  dates  of  issue  and  maturity, 

amounts,    purpose    and    interest   rate ;    contains    summaries    and 

diagrams. 

TREND  OP  PUBLIC  ACCIDENTS  IN  THE  UNITED  STATES: 
Report  of  the  Committee  on  Public  Accident  Statistics.  Public 
Safety  Section.  National  Safety  Council,  for  the  year  1922 — 
Chicago:  National  Safety  Council,  168  North  Michigan  Ave. 
Paper ;  6  x  9  in. ;  pp.   31 ;  line  cuts. 

Analyses  and  comments  on  1920  figures;  also  gives  auto- 
mobile' and  some  other  statistics  for  1921,  in  comparison  with 
Similar  figures  for  England. 

UNION  SCALE  OF  WAGES   AND  HOURS  OF  LABOR  MAY  15. 

1921:    August   Bulletin    of   the    United    States  Bureau   of  Labor 

Statistics,    No.    302 — Washington,    D.    C.      Paper ;    6    X    9    in. ; 

pp.    219. 

Besides  figures  of  the  date  named  for  various  cities,  gives 
comparativf    figures   for  the    years   1907    ti.    1921. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributor:  are,  therefore,  asked  to  make 
their  letters  short. 


Fire  Hazard  of  Wood  Shingles  and 
Prepared  Roofings 

Sir — The  discussion  under  way  in  your  journal  dealing 
with  the  controversy  between  the  fire  prevention  interests 
and  patent  roofing  manufacturers  and  the  shingle  industry 
has  greatly  interested  us.  Naturally  we  feel  that  those  who 
are  using  every  endeavor  to  prohibit  the  use  of  our  product 
for  any  and  every  purpose  are  quite  unjustified  in  their 
eff'orts,  since  we  feel  that,  generally  speaking,  their  claims 
are  based  on  theory  rather  than  on  actual  experience  and 
practice  in  the  use  of  roofing  materials. 

In  the  first  place,  the  standards  established  by  the 
National  Board  of  Fire  Underwriters  through  tests  made 
at  their  laboratories  (the  Un- 
derwriters Laboratories,  Chi- 
cago) are  based  on  purely 
theoretical  lines.  The  tests, 
grading  the  various  types  of 
roofing  into  classes  A,  B,  and 
C,  representing  certain  degrees 
of  comparative  fire-resistance, 
are  made  largely  upon  newly 
manufactured  material,  without 
giving  consideration  to  the  dur- 
ability of  these  various  mate- 
rials. Evidently  it  is  assumed 
that  the  various  ingredients 
comprising  the  compounds  used 
in  the  manufacture  of  prepared 
roofing  material  have  the  same 
value  and  durability  in  com- 
bination that  they  have  sep- 
arately. But  experience  has 
developed  that  this  theory  does 
not  hold,  because  under  the  ac- 
tion of  the  elements  much  of 
the  material  listed  under  Clas- 
sification C,  of  the  Underwriters'  tests,  has  developed  after 
five  or  more  years  of  exposure  to  the  weather  a  very  definite 
fire  hazard  on  a  roof. 

There  are  four  different  grades  or  qualities  of  prepared 
roofing  today:  roll  roofing,  four-in-one  shingles,  standard 
shingles,  and  jumbo  shingles,  each  of  these  four  being 
given  a  certain  classification  as  to  fire  resistiveness.  Then, 
too,  there  are  culls,  or  what  is  known  as  B  grade  prepared 
roofing,  which  is  not  included  in  the  four  above  named 
grades,  which  is  not  approved  as  being  fire  resistive  in 
Class  C  of  the  Underwriters'  rating.  The  Red  Cedar 
Shingle  is  graded  also  in  seven  standard  grades,  as  follows: 


curl  and  so  lift  their  corners  from  the  body  of  the  roof  that 
they  cause  open  spaces  under  the  shingle,  in  which  sparks 
at  times  may  light  and,  fanned  by  a  stiff  breeze,  ignite  the 
shingle. 

The  grades  called  Perfects,  Perfections  and  Royals  con- 
tain edge  grain  material,  because  of  which  atmospheric 
changes  in  no  way  affect  the  flatness  of  the  shingle  on  the 
roof  and  do  not  cause  turning  up  of  the  corners  with  the 
possibility  of  holding  sparks  in  spaces.  These  shingles  have 
a  degree  of  fire  resistance  required  in  semi-congested  dis- 
tricts in  large  residential  areas.  The  18-in.  shingles,  being 
somewhat  thicker  at  the  thick  end,  have  an  increased  fire 
resistance,  and  so  in  proportion  do  the  24-in.  shingles,  which 
are  i  in.  thick  at  the  thick  end.  This  comparative  fire 
resistance  of  the  wooden  shingle  has  never  been  taken  into 
consideration  by  the  fire  prevention  fraternity,  who  have 
maintained  that  all  shingles,  whether  thick,  thin,  flat  grain 
or  edge  grain,  are  "the  greatest  fire  menace  of  the  day." 

It  has  been  our  experience,  as  well  as  the  experience  of 
many  of  the  best-known  and  most  reliable  builders  of  the 
country,  that  a  good  grade  of  red  cedar  shingles  carries 
with  it  a  degree  of  fire  resistance  equal  to  if  not  more  than 
that  of  other  roofings  theoretically  given  a  classification  in 
Class  C,  Underwriters'  rating.    The  species  of  wood  made 


Star  A   Star 

6  butts  measuring  2 

in.. 

16  in. 

long 

Star  A   Star 

5  butts  measuring  2 

m., 

16  in. 

long 

Extra    Clears 

5  butts  measuring  2 

m. 

16  in. 

long 

Perfects 

5  butts  measuring  2 

m.. 

16  in. 

long 

Eurekas 

5  butts  measuring  2 

m., 

18  in. 

long 

Perfections 

5  butts  measuring  2\ 

m.. 

18  in. 

long 

Royals 

4  butts  measuring  2 

m., 

24  in. 

long 

These  represent  the  seven  grades  of  shingles  manufac- 
tured today,  none  of  which  grades  includes  culls.  Each  of 
these  grades  has  a  different  degree  of  fire  resistance,  lar'gely 
dependent  upon  the  nature  of  the  grain. 

The  four  gi-adcs  Star  A  Star  6/2,  Star  A  Star  5/2,  Extra 
Clears  5/2,  and  Eurekas  5/2  contain  what  is  commonly 
known  as  slash  grain  material,  in  different  percentages. 
Slash  grain  shingles  cannot  be  depended  upon  to  remain 
flat,  because  with  varying  moisture  there  is  a  tendency  to 


OXIJ   VIEW  OF  THE  ATLA.NT.\.   CONFLAGliATION 


into  shingles  are  red  cedar,  redwood,  yellow  pine,  ajTiress, 
white  cedar,  white  pine,  and  oak.  In  quality  the  red  cedar 
shingle  represents  approximately  85  per  cent  of  the  total. 
In  years  past  the  white  cedar  shingle  was  used  largely  in 
the  North  and  Middle  West,  while  the  yellow  pine  shingle 
was  used  to  a  great  extent  on  cheaper  construction  in  the 
southern  and  eastern  States.  The  action  of  these  species 
of  roofs  varies  materially,  and  while  we  do  not  wish  to  enter 
into  any  discussion  of  the  comparative  value  of  shingles 
made  from  these  various  species,  the  fact  that  red  cedar 
shingles  are  the  ones  largely  used  at  the  present  time  would 
seem  to  indicate  that  their  suitability  and  adaptability  to 
roofs  needs  no  argument. 

The  statement  made  by  the  Underwriters  that  "wood 
roofs  are  the  chief  sources  of  conflagrations"  is  very  much 
exaggerated,  as  statistics  of  the  great  conflagrations  of  our 
age  will  bear  out.  We  cannot  agree  that  wooden  shingles, 
more  than  any  other  Class  C  roofing,  as  dictated  by  the 
Underwriters,  are  responsible  for  what  conflagrations  may 
have  been  recorded  as  caused  by  wooden  roofs,  for  most  of 
our  conflagrations  in  the  past  have  covered  the  congested 
or  business  districts  of  our  larger  cities,  and  those  which 
can  be  at  all  attributed  to  the  wooden  roofs  have  occurred 
in  the  southern  states,  where  red  cedar  shingles  do  not 
predominate. 

The  fact  that  many  of  our  older  communities  have  roofs 
which  have  been  in  place  for  :i5  years  or  more  and  are  in 
excellent  condition  should  not  be  overlooked  as  evidence  of 
the  durability  of  the  wooden  roof.  The  fact  that  shingle 
roofs  predominate  in  residential  districts  throughout  the 


November  16,  1922 


ENGINEERING     NEWS-RECORD 


855 


country  should  also  be  taken  into  consideration  when  we 
make  the  statement  that  there  are  fewer  fires  on  roofs 
which  are  covered  with  material  other  than  wooden  shingles. 

The  guaranteed  life  of  prepared  roofing  does  not  exceed 
15  years  and  were  the  roofs  in  North  America  now  covered 
with  wooden  shingles  covered  with  prepared  roofing,  15 
year  old  or  more,  the  fire  hazard  presented  by  these  roofs 
would  be  something  appalling.  From  this  analysis,  it  is 
clear  that  the  comparison  made  by  fire  preventionists  and 
prepared  roofing  manufacturers  with  their  own  new  roofings 
against  an  old  shingle  roof  is  not  only  unfair,  but  an 
unreasonable  comparison.  The  Red  Cedar  Shingle  Associa- 
tion has  made  many  public  tests  at  different  points  about 
the  country  which  have  proved  that  the  fire  hazard  of  a 
good  shingle  roof  as  compared  to  that  of  many  of  the 
products  of  prepared  roofing  manufacturers  is  far  less. 
Many  of  these  tests  have  shown  that  a  fire  brand  has  burned 
out  on  a  new  shingle  roof  where  it  has  completely  consumed, 
not  only  the  roofing  material,  but  the  boarding  underneath 
the  same,  of  a  prepared  roofing  product. 

The  Red  Cedar  Shingle  Association  feels,  and  is  justified 
in  so  doing,  that  the  fire  underwriters  are  very  much  biased 
in  their  attitude  toward  our  product  and  other  products  of 
wood,  and  are  unreasonable  in  not  classifying  certain 
grades  of  our  material  in  Class  C  roofing  specifications,  in 
which  they  classify  certain  grades  of  prepared  roofing, 
which  carries  a  very  plainly  evident  fire  hazard.  If  wooden 
shingles,  as  a  class,  carried  the  fire  hazard  that  the  fire 
undervn-iters  claim,  it  is  sufficient  to  prohibit  their  use 
entirely  in  certain  communities,  and  it  is  quite  illogical  for 
them  not  to  differentiate  more  between  the  rates  charged 
for  Class  C  roofing  as  against  those  charged  for  houses 
covered  with  wooden  shingles,  for  these  rates  now  vary 
from  5  to  10  cents  in  different  localities. 

Referring  to  the  communication  from  the  National  Board 
of  Fire  Underwriters  printed  in  your  Aug.  3  issue,  p.  201, 
which  makes  particular  reference  to  the  Atlanta  conflagra- 
tion: It  is  easy  to  prove  anything  by  photographs.  The 
view  herewith  shows  a  photograph  taken  just  one  block  south 
of  the  house  illustrated  in  your  magazine,  where  the  hazard 
was  just  as  great.  All  roofs  shown  in  this  photo  are  covered 
with  wooden  shingles. 

R.  S.  Whiting, 
Sec'y.  Shingle  Branch, 
West  Coast  Lumbermen's  Association. 

Seattle,  Wash.,  Oct.  5. 


Hydraulic  Jump  Formulas 

Sir — In  a  letter  in  your  issue  of  June  1,  p.  923,  Karl  Ken- 
nison  quotes  a  simplification  of  the  Unvdn  formula,  which 
he  finds  convenient  and  accurate  enough  in  practice.  He 
may  be  interested  in  my  way  of  using  the  Unwin  formula 
itself,  which  I  find  more  convenient  than  his  approximation. 

Substituting  h,  for  V,-/2(f,  the  Unwin  formu'a  becomes 

4M,   -  dj(d,  +  d,) 

To  solve  this: — mentally  multiply  by  4  either  h,  or  rfi,  which- 
ever is  more  convenient;  reverse  the  slide  of  a  slide  rule 
and  bring  this  product  against  the  other  quantity,  that  is 
bring  them  together  under  the  cursor;  then  if  we  move  the 
cursor,  any  other  pair  of  readings  simultaneously  under 
the  cursor  multiplied  together  will  give  the  same  product; 
and  if  we  move  the  cursor  till  we  find  such  a  pair  of  read- 
ings whose  difference  =  d,,  then  the  smaller  of  these  two 
readings  will  =  di. 

Thus,  if  in  an  example  h,  =  1.83  and  rfi  =  0.75,  we  have 
to  set  3  against  1.83  we  shall  then  find  that  2  comes  against 
2.75,  so  that  d,  =  2. 

Incidentally,  the  slide  rule  can  be  used  in  similar  ways 
to  solve  any  quadratic  or  cubic  equation. 

Another  adaptation  of  the  Unwin  formula  can  be  used 
to  give  the  discharge;  but  the  difficulty  of  measuring  depths 
of  water  accurately  makes  it  rough 

Q-'  =  g/2d,dAd,  +  d.) 


The  Unwin  formula  referred  to  by  Mr.  Kennison  and 
adapted  in  two  ways  above  applies  to  standing  waves  on 
smooth  level  floors. 

As  far  as  concerns  roughness,  such  observations  as  I 
have  been  able  to  make  seem  to  indicate  that  calculation  by 
the  formula  allows  for  total  loss  in  the  wave,  and  that  any 
increase  of  friction  loss  is  balanced  by  a  decrease  of  eddy 
loss  in  the  stream. 

But  the  said  formula  is  a  simplification  of  a  fuller  form 
containing  a  term,  the  drop  of  a  sloping  floor  in  the  length 
necessary  to  complete  the  wave.  No  data  that  I  have  seen 
make  it  possible  to  deduce  what  length  of  floor  should  be 
taken  into  account.  Can  any  reader  of  your  paper  help  to 
fill  this  gap  in  our  knowledge. 

E.   S.  LiNDLEY, 

Research  Section,  Punjab  Irrigation  Secretariat. 
Simla,  India,  .July  29. 


Industrial  Sites  and  Transit  Facilities 

Sir — Referring  to  the  letter  of  L.  J.  Carmalt  in  Engt- 
veering  News-Record  for  August  24,  1922,  p.  327,  entitled 
"Economics  of  Selecting  Industrial  Sites,"  he  truly  states, 
"Freight  transportation  facilities  are  generally  well  studied 
out  but  those  for  passengers  are  rarely  given  any  atten- 
tion." There  is  a  glaring  example  of  this  oversight  right 
here  in  the  city  of  Buffalo,  Many  members  of  the  American 
Society  of  Civil  Engineers  will  remember  the  Pan-American 
Exposition  in  1901.  After  the  closing  of  this  exposition, 
instead  of  devoting  the  entire  site  to  residential  purposes, 
for  which  it  was  ideally  suited,  a  large  portion  was  built 
upon  by  industrial  concerns,  the  largest  being  the  Pierce 
Arrow  Automobile  Co.  The  vacant  land  north  of  the  ex- 
position grounds  was  covered  by  other  manufacturing  plants 
consisting  of  the  Curtiss  Aeroplane  &  Motor  Corp.,  foun- 
dries, a  large  lumber-yard  and  smaller  plants. 

Situated  farther  north  is  the  town  of  Kenmore,  a  resi- 
dential subui-b  of  Buffalo.  The  building  of  manufacturing 
plants  in  the  very  heart  of  a  residential  district  can  almost 
be  classed  as  a  calamity,  when  other  sites  just  as  good  are 
available. 

Again  quoting  Mr.  Carmalt,  "If  the  workmen  have  to 
spend  an  extra  half  hour,  or  pay  an  extra  fare,  etc."  This 
is  what  many  of  the  employees  have  to  do  who  live  on  the 
east  side  of  Buffalo,  In  many  cases  an  hour  each  way  is 
required  to  go  to  and  return  from  work. 

The  building  of  these  plants  separates  two  desirable 
residence  districts.  It  is  necessary  to  cross  the  plant  sites 
twice  daily,  creating  an  everlasting  inconvenience. 

Where  there  is  a  mixed  residential  and  industrial  traffic 
street  cars  cannot  be  kept  so  clean  as  would  be  desirable 
because  of  the  need  for  so  many  workmen  traveling  in  their 
working-clothes.  To  avoid  this,  a  trial  was  made  in 
Pittsburgh  of  separate  cars  for  women,  with  double  fare, 
l-ut  this  plan  did  not  prove  practicable. 

Buffalo,  N.  Y,,  Sept.  7.  Emile  Low. 


Too  Many  Asphalt  Grades 

Sir — In  an  editorial  in  the  Sept.  23  issue  of  Engineering 
News-Recard,  p.  502,  you  ask,  "Are  highway  engineers  in- 
sisting upon  too  great  refinement  in  their  specifications  for 
road  work?"  Every  highway  engineer  who  has  thoroughly 
studied  the  subject  and  is  fair-minded  will,  I  believe,  answer 
that  question  affirmatively. 

With  the  enormous  paving  program  which  confronts  the 
United  States  it  is  high  time  that  the  subject  of  standard- 
izing asphalt  paving  specifications  be  given  full  considera- 
tion, particularly  as  to  the  hardness  requirement.  By  all 
means  let  us  return  to  sanity  by  establishing  a  compara- 
tively limited  number  of  degrees  of  hardness.  The  national 
societies  and  associations  whose  function  it  is  to  standardize 
such  specifications  can  do  a  great  service  to  all  concerned 
by  so  doing. 

.James  M.  Owens, 
Highway  Engineer,  Board  of  Public  Works, 

San  Francisco,  Oct,  16. 
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Highway  Research  Board  to  Hold 
Second  Annual  Meeting 

The  Advisory  Board  on  Highway  Re- 
search of  the  National  Research  Counci.l 
of  which  Dr.  W.  K.  Hatt  is  director, 
will  hold  its  second  annual  meeting  at 
the  headquarters  of  the  National  Re- 
search Council,  1701  Massachusetts 
Ave.,  Washington,  D.  C,  Nov.  23  and 
24.  On  the  morning  of  the  first  day 
committee  reports  will  be  presented 
on  economic  theory  of  highway  im- 
provement, T.  R.  Agg;  structural  de- 
sign of  roads,  A.,  T.  Goldbeck;  road 
materials,  H.  S.  Mattimore;  traffic 
analysis,  G.  E.  Hamlin;  highway 
finance,  J.  G.  McKay;  maintenance, 
W.  H.  Root;  ways  and  means,  G.  J- 
Bennett. 

The  evening  session  will  be  devoted 
to  technical  papers  and  discussions  and 
plans  for  the  future. 

For  Nov.  24  visits  of  inspection  to 
points  where  research  work  is  in  prog- 
ress by  the  U.  S.  Bureau  of  Public 
Roads  and  the  Bureau  of  Standards 
have  been  arranged. 


Leader  of  Good  Roads  Advocates 
in  Senate  Is  Defeated 

Senator  Charles  E.  Townsend,  of 
Michigan,  chairman  of  the  Senate  Com- 
mittee on  Post  Offices  and  Post  Roads, 
leader  of  the  good  roads  advocates  of 
the  United  States  Senate,  and  author 
of  federal-aid  road  legislation,  was  de- 
feated for  re-election  in  the  general 
election  held  Nov.  7.  His  successor  is 
a  Democrat,  the  first  the  State  of 
Michigan  has  had  in  seventy  years. 

The  original  Federal-Aid  Road  Act 
whereby  a  partnership  between  the  fed- 
eral government  and  the  states  in 
building  roads  on  a  basis  of  profit-shar- 
ing was  established  was  enacted  in 
1916.  This  bill  covered  a  five-year  con- 
struction program.  When  the  last  of 
the  allotments  were  made  under  the 
1916  act  additional  legislation  was 
sought.  Against  a  great  deal  of  oppo- 
sition Senator  To%vnsend  succeeded  in 
carrying  through  legislation  for  appro- 
priations for  1921,  1922  and  1923,  so 
that  federal  aid  in  the  construction  of 
highways  could  be  continued. 


Baltimore  Adopts  One-Branch 
City  Council  Plan 

A  one-branch  city  council  of  19  mem- 
bers in  place  of  the  present  two-branch 
council  with  a  total  of  39  members  was 
adopted  by  the  voters  of  Baltimore, 
Md.,  Nov.  7,  by  a  vote  of  about  69,000 
to  33,000.  Three  councilnien  will  be 
elected  from  each  of  the  six  districts, 
and  a  president  will  be  elected  at  large. 
Salaries  of  councilmen  will  be  increased 
from  $1,000  to  $1,500,  making  a  total  of 
$29,.^00  against  $.')5,2r)0  under  the  pres- 
ent plan,  besides  which  one  set  of 
clerks  will  be  eliminated. 
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General  Election  Favorable  to  Bond  Issues 
Involving  Construction  Work 

New  Jersey  $40,000,000  Road  and  Bridge  Issue  Wins — Election 
Results  From  a  Number  of  States 


Outstanding  features  in  the  election 
held  Nov.  7  of  interest  to  engineers  and 
contractors  were  the  general  favorable 
vote  given  bond  issues  for  public  works 
improvements,  the  comparative  scarcity 
of  large  issues,  and  the  almost  universal 
approval  of  bond  issues  involving  con- 
struction of  schools.  Though  few  high- 
way bond  issues  were  voted  upon,  it  is 
interesting  to  note  that  the  largest 
among  them — a  $40,000,000  issue  in  the 
State  of  New  Jersey  for  roads  and 
bridges — barely  received  a  favorable 
vote.  The  unofficial  majority  cast  for 
the  New  Jersey  bond  issue  was  14,000, 
which  is  considerably  under  the  vote 
cast  for  successful   candidates. 

The  New  Jersey  bond  issue  makes 
available  $5,000,000  per  year  for  the 
completion  of  the  state  highway  system 
as  laid  out,  and  $3,000,000  per  year  for 
necessary    bridges.      Thus    a    five-yeax' 

Steinmetz  Runs  Ahead  of  Ticket 

in  state  Engineer  Race 

According  to  unofficial  returns, 
Charles  P.  Steinmetz,  Socialist-Farmer 
Labor  candidate  for  state  engineer  of 
New  York,  ran  far  ahead  of  his  ticket 
in  the  election  held  Nov.  7.  It  is  esti- 
mated that  he  received  at  least  200,000 
votes  not  credited  directly  to  the  gen- 
eral Socialist  or  Farmer  Labor  vote.  In 
the  five  boroughs  of  New  York  City  he 
ran  only  about  75,000  votes  behind  the 
Republican  candidate,  though  the 
Democratic  candidate  received  about 
double  the  votes  cast  for  the  Republican 
candidate.  In  Schenectady,  Mr.  Stein- 
metz' home  precinct,  many  Republicans 
and  Democrats  laid  aside  their  political 
convictions  and  voted  for  him.  In  many 
of  the  up-state  precincts  the  same  thing 
happened. 

A.S.T.M.  1923  Meeting  Announced 

The  executive  committee  of  the 
American  Society  for  Testing  Materials 
has  voted  to  hold  the  1923  annual  meet- 
ing of  the  society  at  Atlantic  City, 
N.  J.,  in  the  latter  half  of  June,  pro- 
vided satisfactory  arrangements  can  be 
made  for  the  meeting.  Two  dates  of 
meeting  are  tentatively  under  consider- 
ation, the  first  during  the  last  week  of 
June,  that  is,  from  June  25  to  29.  the 
second  immediately  following  the  meet- 
ing at  Atlantic  City  of  the  American 
Railway  Association  which  is  customar- 
ily held  from  Thursday  to  Wednesday, 
about  the  middle  of  June.  It  is  stated 
that  the  executive  committee  has  the 
matter  of  rotation  of  annual  meetings 
in  diff'erent  parts  of  the  country  under 
careful  consideration,  and  in  the  mean- 
time deems  it  desirable  to  adhere  to  the 
existing  policy  with  respect  to  meetings. 


construction  program  is  provided.  Ap- 
proximately 375  miles  of  the  state  high- 
way system  as  laid  out  previous  to  the 
last  session  of  the  New  Jersey  Legis- 
lature are  to  be  completed.  A  perma- 
nent type  of  surfacing  will  be  laid.  A 
sinking  fund  secured  from  a  general 
levy  of  one  mill  will  provide  money  with 
which  to  pay  the  interest  on  the  bonds 
and  finally  retire  them. 

Colorado  also  voted  favorably  for 
bonding  itself  for  the  construction  of 
highways,  a  $6,000,000  issue  having 
been  authorized.  These  bonds  are  to 
run  for  nineteen  years  and  funds  for 
interest  and  principal  will  come  from 
motor  vehicle  license  fees.  Yearly  ap- 
propriations of  $1,500,000  will  be  made 
from  this  issue,  providing  a  four-year 
construction  program.  As  provisions 
have  been  made  for  road  work  in  the 
1923  budget,  the  $6,000,000  will  not 
become  available  until  the  succeeding 
year. 

Of  chief  interest  among  constitu- 
tional amendments  is  a  proposed  act 
(which  was  defeated)  empowering  the 
State  of  California  to  create  a  board 
which  would  authorize  the  issuance  of 
bonds  to  develop  and  distribute  water 
and  electric  energy,  and,  in  general, 
exercise  control  over  and  administra- 
tion of  the  state  water-power  resources. 
This  legislation  proposed  the  issuance 
of  bonds  not  to  exceed  $500,000,000,  the 
bonds  to  be  retired  from  income  upon 
rates  accruing  from  developed  re- 
sources. 

Following  is  a  summarized  report 
upon  bond  issues  and  other  legislation 
in  the  elections  in  various  states: 

Ohio — An  act  authorizing  the  instal- 
lation of  works  to  prevent  the  pollution 
of  the  Cuyahoga  River  was  voted  upon 
favorably.  Money  for  the  construction 
of  such  works  is  to  be  provided  by  an 
additional  tax  levy  of  not  more  than 
two-tenths  of  a  mill. 

Akron — $3,000,000  sewer  bond  issue 
passed. 

Lima — $540,000  school  bond  issue 
passed. 

C;e!'ffa«d— $5,000,000  school  bond 
issue  passed. 

Lakewood  —  $700,000  school  bond 
issue  passed. 

Dayton — .5500,000  issue  for  streets 
and  sewers  lost;  $300,000  issue  for 
parks  and  playgrounds  lost;  $650,000 
issue  for  acquisition  of  hydraulic  canal 
for  public  park  lost. 

OnA-M'ow/— $380,000  issue  for  high 
school  carried. 

Middlctnwn — $210,000  issue  for 
schools  carried. 

Michigan — Wayne  County  voted  fav- 
orably on  two  bond   issues;   $1,000,000 
'ContiAucd  on  p.  859) 
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Engineering  Foundation  to 
Study  Arch  Dams 

Committee    Has    Collected    Information 

on   Existins:    Dams   and   has 

Program   of  Tests 

Progress  is  being  made  in  a  study  of 
arch  dams  by  an  advisory  committee 
of  Engineering  foundation  which  has 
recently  been  formed  and  which  will 
hold  its  first  formal  meeting  in  San 
Francisco  in  December.  The  commit- 
tee was  organized  at  the  solicitation  of 
F.  A.  Noetzli,  chief  engineer,  Bissell  & 
Sinnickss  San  Francisco,  the  author  of 
several  recent  papers  presented  to  the 
American  Society  of  Civil  Engineers  on 
the  subject  of  arch  dams.  Mr.  Noetzli 
has  been  made  a  member  and  secretary 
of  the  committee,  the  other  members  of 
which  are  F.  E.  Weymouth,  chief  engi- 
neer, U.  S.  Reclamation  Service,  Den- 
ver, Colo.;  A.  B.  Fletcher,  director  of 
public  works,  Sacramento  (alternate: 
Paul  Bailey,  deputy  chief  of  public 
works)  representing  the  State  of  Cali- 
fornia; M.  M.  O'Shaughnessy,  city  en- 
gineer, San  Francisco,  (alternate: 
R.  P.  Mcintosh,  designing  engineer) 
representing  San  Francisco;  H.  Robert 
Porter,  member  Engineering  Founda- 
tion, New  York  City,  (alternate:  .Wynn 
Meredith,  of  Sanderson  &  Porter,  San 
Francisco) ;  Silas  H.  Woodward,  mem- 
ber of  Engineering  Foundation,  New 
York  City;  Prof.  C.  Derleth,  Jr.,  Uni- 
versity of  California,  Berkeley,  Calif.; 
H.  Hawgood,  consulting  engineer,  Los 
Angeles,  Calif.,  and  D.  C.  Henny,  con- 
sulting engineer,  Portland,  Ore.  All 
members  of  the  committee  are  members 
of  the  Am.  Soc.  C.  E. 

Purpose  of  Investigation 

The  purpose  of  the  investigation  is 
first  to  collect  all  possible  information 
regarding  design,  dimensions,  history 
and  behavior  of  existing  arch  dams  and 
second  to  study  by  observation  on  ex- 
isting dams,  or  those  to  be  built  in  the 
near  future  or  on  test  dams,  the  move- 
ments under  changes  of  load  and  tem- 
perature, from  all  of  which  it  is  hoped 
that  there  may  be  evolved  some  more 
rational  and  generally  acceptable 
method  for  the  design  of  arch  dams 
than  those  now  in  use.  Among  the  ends 
sought  are  economy  combined  with  the 
degree  of  security  demanded  in  each 
case  and  some  assurance  as  to  safety. 

Engineering  Foundation  has  appro- 
priated $500  to  meet  the  preliminary 
expenses  of  the  committee  and  will  act 
as  treasurer  for  such  contributions  as 
are  made  to  the  investigation.  Several 
firms  engaged  in  the  design  and  con- 
struction of  arch  dams,  and  others, 
mainly  power  companies  owning  or 
contemplating  such  dams,  have  already 
offered  assistance  in  making  observa- 
tions and  have  indicated  willingness  to 
contribute  to  the  fund  at  the  required 
time.  One  engineer  interested  in  the 
study  has  incorporated  in  some  new 
contracts  a  provision  that  a  sum  equal 
to  one-half  of  one  per  cent  of  the  esti- 
mated cost  of  the  dam  is  to  be  donated 
by  the  owner  to  the  investigation. 

Further  information  regarding  the 
investigation  may  be  obtained  by  writ- 
ing to  Alfred  D.  Flinn,  director,  engi- 
neering Foundation,  29  W.  39th  St., 
New  York  City.  The  official  name  of 
the  committee  is  the  Advisory  Commit- 
tee on  Investigation  of  Arch  Dams. 


To  Test  Practicability  of  Joint 

Committee  Specifications 

The  Joint  Committee  on  Standard 
Specifications  for  Concrete  and  Rein- 
forced Concrete,  has  accepted  a  pro- 
posal of  a  committee  of  contractors 
representing  the  Associated  General 
Contractors  of  America  that  field  and 
laboratory  tests  be  conducted  to  de- 
termine the  practicability  of  the  recom- 
niendations  of  the  Joint  Committee  in 
its  Tentative  Specifications  for  Concrete 
and  Reinforced  Concrete  especially 
insofar  as  they  relate  to  control  of  the 
quality  of  concrete  produced  under  field 
conditions.  It  is  at  present  planned  to 
conduct  the  tests  in  conjunction  with 
the  construction  of  a  reinforced-con- 
crete  building  in  the  New  York  City 
district,  with  the  possibility  eventually 
of  making  similar  tests  on  buildings  in 
other  cities.  The  Joint  Committee,  with- 
out expense  to  itself,  will  have  advisory 
supervision  of  the  tests  under  the  aus- 
pices of  a  committee  of  contractors;  it 
will  approve  the  program  of  tests  and 
the  personnel  of  those  who  are  to  super- 
vise and  make  the  tests. 

Although  final  plans  have  not  yet 
been  approved,  it  is  contemplated  to 
divide  the  tests  broadly  into  field  tests 
and  auxiliary  and  laboratory  tests.  The 
field  tests  will  be  designed  to  establish 

(1)  uniformity  of  workability  or  consis- 
tency of  concrete  throughout  the  work, 

(2)  uniformity  of  the  strength  of  con- 
crete obtained  throughout  the  work,  and 

(3)  relation  of  the  strength  of  field  test 
pieces  to  the  strength  of  concrete  in  the 
structure.  The  auxiliary  and  laboratory 
tests  are  divided  into  four  series:  (1) 
the  relation  of  strength  of  field-made 
test  pieces  to  theoretical  strength  of 
mixtures  used;  (2)  comparison  of 
strength  of  field-made  test  pieces  with 
laboratory  test  pieces;  (3)  relative 
value  of  cores  of  different  diameters 
and  heights,  and  (4)  comparative  tests 
of  different  brands  of  cement  used. 

Policy  Being  Evolved  to  Govern 
Inter-Bureau  Patent  Matters 

With  the  idea  of  drafting  regulations 
establishing  a  policy  to  be  followed  by 
the  federal  government  in  handling 
inventions  and  patents  evolved  by  gov- 
ernment employees,  and  other  inven- 
tions and  patents  acquired  by  the  gov- 
ernment, regular  meetings  are  being 
held  by  the  Interdepartmental  Patents 
Board.  This  board  recently  was  set  up 
by  an  executive  order  issued  by  the 
President.  Any  policy  proposed  by  this 
board  is  to  be  presented,  through  the 
Secretary  of  the  Interior,  to  the  Pres- 
ident for  his  approval.  The  regulations 
also  will  suggest  a  plan  whereby  infor- 
mation concerning  patents,  applications 
for  patents,  licenses  and  other  rights 
under  patents,  ovnied  by  the  govern- 
ment, may  be  disseminated  to  all  the 
bureaus  concerned. 

Dr.  Andrew  Stewart,  of  the  Bureau 
of  Mines,  is  chairman  of  the  Inter- 
departmental Board. 

Am.  Soc.  C.  E.  Has  10,509 
Members 

The  total  membership  of  the  Ameri- 
can Society  of  Civil  Engineers  as  of 
Oct.  3,  1922,  is  10,509.  There  are  4,622 
members  and  5,235  associate  members, 
making  9,857  corporate  members;  11 
honorary  members,  461  juniors,  170 
affiliates,  and  10  fellows. 


Iowa  Water- Works  Men  Talk 
on  Operating  Problems 

Three-Day  Convention  Devoted  to  Lost 

Time    Elimination,     Publicity    and 

Laboratory  Control 

How  to  minimize  lost  time  in  con- 
struction by  load-curve  studies,  proper 
publicity  for  a  water-works,  and  labora- 
tory control  problems  were  topics 
eliciting  lively  discussions  Nov.  1-3  at 
the  meeting  of  the  Iowa  Section  of  the 
American  Water  Works  Association — 
which  includes  Iowa,  Missouri,  Ne- 
braska and  South  Dakota.  The  plan  to 
hold  the  first  day's  sessions  in  Iowa 
City  and  then  proceed  to  Cedar  Rapids 
for  the  remainder  of  the  convention 
worked  well  and  materially  increased 
the  total  registration  which  was  more 
than  100.  Two  manufacturers  had  ex- 
hibits and  seven  associate  members 
were  present.  Some  criticism  of  the 
number  of  laboratory  papers  was 
voiced  but  the  onus  was  put  back  on 
the  shoulders  of  the  superintendents 
whose  contributions  are  as  difficult  to 
secure  for  the  local  sections  as  for  the 
parent  organization. 

Homer  V.  Knouse,  assistant  superin- 
tendent and  purchasing  agent,  Omaha 
Metropolitan  Utilities  District,  showed 
load  curves  of  excavators  by  which  vhe 
operators  were  induced  to  speed  up  and 
reduce  between-job  periods  to  a  mini- 
mum. Organization  and  planning  wefe 
found  larger  factors  than  were  antici- 
pated. For  filling  in  the  lost-time  val- 
leys of  a  backfiller  other  work,  such  as 
unloading  pipe  and  hoisting  concrete  to 
column  forms,  was  done. 
Publicity 
On  publicity,  Dow  R.  Gwinn,  presi- 
dent Terre  Haute  (Ind.)  Water  Co., 
indicated  that  the  utility  manager 
should  more  often  approach  the  adver- 
tising department  and  buy  space  for  his 
non-news  propaganda  rather  than  at- 
tempt to  palm  it  off  on  the  editor. 
R.  E.  McDonnell,  consulting  engineer, 
Kansas  City,  described  the  methods 
used  by  the  Engineers  Club  to  educate 
the  people  on  the  recent  $11,000,000 
bond  issue  voted  upon  favorably. 

In  one  of  the  laboratory  papers, 
Frank  Raab,  chemist  and  bacteriologist 
of  the  Minneapolis  filtration  plant, 
stated  that  more  than  90  per  cent  of 
the  gas  formers  found  in  932  samples 
in  the  filtered  water  were  harmless 
spore  formers  other  than  B  coli,  re- 
quiring for  their  destruction  15  lb.  of 
chlorine.  A.  P.  Larned,  with  Black  & 
Veatch,  consulting  engineers,  Kansas 
City,  noted  a  similar  experience  four 
years  ago  at  Camp  Beauregard. 

F.  C.  Mortensen  and  C.  O.  Bates,  Coe 
College,  described  experimental  and 
laboratory  studies  of  hydrogen-ion  de- 
termination in  connection  with  the  use 
of  a  new  temporary  wooden  tank. 

J.  B.  Thornell,  chemist  Council 
Bluffs  (Iowa)  water-works,  described 
the  process  proposed  for  softening 
Missouri  River  water  and  the  prelim- 
inary laboratory  experiments.  Lewis  I. 
Birdsall,  General  Chemical  Co.,  in  dis- 
cussion, warned  against  an  attempt  to 
produce  floe  with  magnesium  precipi- 
tate because  of  the  secondary  reactions 
which  are  almost  sure  to  follow. 

The  new  officers  of  the  section  are: 
Dr.  Edward  Bartow,  chairman;  H.  F. 
Blomquist,  vice-chairman;  and  J.  J. 
Hinman,  Iowa  City,  secretary-treasurer. 
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Italy's  New  Ambassador  to  U.  S. 
Is  Columbia  Engineer  Graduate 

Priiioe  Gelasio  Caetani,  a  member  of 
the  Chamber  of  Deputies  of  Italy,  grad- 
uate of  the  Columbia  University  School 
of  Minos,  New  York  City,  ami  former 
consulting  mining  engineer  of  San 
Francisco,  has  been  appointed  Italian 
ambassador  to  the  United  .States.  Since 
the  war  Prince  Caetani  has  been  promi- 
nent in  Italian  civil  affairs,  having  been 
selected  mayor  of  Rome  prior  to  his 
election  to  the  Chamber  of  Deputies  on 
the  Nationalist  ticket.  Before  the  war 
and  after  his  graduation  from  Columbia 
he  followed  mining  operations  in  the 
West  and  in  Alaska,  finally  becoming  a 
partner  in  a  consulting  mining  engi- 
neering firm  located  in  San  Francisco. 

Prince  Caetani,  the  son  of  the  Duke 
of  Sei-moneta,  entered  the  Columbia 
School  of  Mines  in  1899,  and  was  gradu- 
ated in  190S.  He  began  work  as  a 
miner,  trammer,  timberman  anil  mill 
hand  at  Strattons  Independent  Mine  in 
Colorado,  at  the  Treadwel!  in  Alaska 
anil  at  the  Bunker  Hill  Mine  in  lilaho. 
In  1910  he  became  a  partner  in  the  con- 
sulting mining  engineering  firm  of 
Bureh,  Caetani  &  Hershey,  San  Fran- 
cisco. In  his  consulting  capacity  he  de- 
signed the  newest  of  the  big  mills  of 
the  Bunker  Hill  and  Sullivan  Co.  in  the 
West  and  won  recognition  as  a  metal- 
lurgist. 

At  the  outbreak  of  the  war  he  re- 
turned to  his  native  countiy  and  was 
commissioned  a  captain  of  engineers  in 
the  Italian  Araiy.  He  was  assigned 
to  duty  with  the  1st  Royal  Engineers 
under  Col.  Pettino  Garibaldi,  and  was 
stationed  in  the  Dolomite  region.  Dur- 
ing his  service  there  he  executed  one  of 
the  remarkable  engineering  feats  ac- 
credited to  Italians  during  the  war — 
the  undermining  and  blowing  up  of  the 
Col  ili  Lana,  where  an  Austrian  foi'ce 
had  established  a  strong  position  domi- 
nating the  surrounding  territory.  This 
work  was  canned  out  at  an  elevation  of 
2,464  meters  above  sea  level  and  con- 
stituted in  the  main  the  driving  of  a 
tunnel  over  300  ft.  long,  its  loading  with 
5  tons  of  gelatine  and  92  per  cent  nitro- 
glycerine, and  its  explosion.  The  driving 
of  the  tunnel  began  in  January,  1916, 
and  was  can'ied  on  under  constant 
dangers  from  countermining  operations. 
The  excavation  was  completed  April  17 
and  the  mine  exploded  on  that  day,  mak- 
ing a  crater  90  by  150  ft.,  oval  in  shape, 
and  about  S^  ft.  deep,  and  resulting  in 
the  death  or  capture  of  the  entire  Aus- 
trian garrison. 

For  his  war  exploits  Prince  Caetani 
was  made  a  colonel  of  engineers  and 
decorated  with  both  the  Italian  and  the 
British  military  crosses. 

Waste  in  Industry  to  Be  Theme 

of  Industrial  Conference 

Elimination  of  waste  in  industry  will 
be  the  theme  for  discussion  Nov.  22  at 
the  sixth  annual  New  York  Stale  In- 
dustrial Conference  to  be  held  at  the 
Hotel  Lafayette,  Buffalo,  for  three  days 
beginning  Nov.  21.  At  that  particular 
session  L.  W.  Wallace,  executive  secre- 
tary of  the  Federated  American  Engi- 
•leering  Societies,  who  has  but  recently 
completed  a  coast-to-coast  tour,  will  de- 
liver the  opening  address.  His  topic 
will  be  "Wasteful  Industrial  Habits." 
H.  F.  Simmons  of  the  General  Electric 
Co.,  Schenectady,  N.  Y.,  will  speak  on 
"How  to  Prevent  Waste  of  Materials." 


F.  W.  Sarr  Dies  From  Injuries 
in  Automobile  Accident 

Frederick  Winton  Sarr,  first  deputy 
commissioner  of  the  New  York  State 
Highway  Commission,  died  last  week 
at  Poughkeepsie,  N.  Y.,  following  an 
automobile  accident  in  which  the  ma- 
chine, trying  to  avoid  collision  with 
another,  crashed  into  a  tree  and  over- 
turned, Mr.  Sarr  receiving  a  com- 
pound fracture  of  the  leg  and  internal 
injuries.  Amputation  of  the  leg  was 
necessary  and  Mr.  Sarr  failed  to  sur- 
vive the  shock. 

Mr.  Sarr  was  born  in  Marcellus 
Falls,  N.  Y.,  in  1867.  His  early  field 
work  was  with  the  Syracuse  &  Salmon 
River  Water  Co.  and  the  Northern 
Pacific  R.R.  In  1891  he  was  chief  en- 
gineer of  the  Hoosac  Tunnel  &  Wil- 
mington R.R.  in  charge  of  13  miles  of 
construction;  the  next  year  he  had 
charge  of  8  miles  of  construction  on 
the  Missouri,  Kansas  and  Texas  R.R. 
The  following  years  were  spent  in  New 
York  in  the  State  Department  of  Engi- 
neering and  Surveying,  varied  by  con- 
siderable outside  work  such  as  engrineer 
in  charge  of  construction  of  a  700-ft. 
dam  for  a  pulp  and  saw  mill  near  Wil- 
mington, Vt. ;  assistant  engineer  on  re- 
construction of  five  locks  of  New  York 
State  canals,  spillways,  waste-weirs, 
aqueducts  and  culverts;  on  dams  and 
spillways  for  reservoirs  in  the  North 
woods;  surveying,  mapping  and  con- 
struction of  New  York  State  highways; 
engineer  in  charge  of  construction  of 
the  Post  water-works  at  Fort  Dade, 
Fla.;  and  in  the  chief  quartermaster's 
office,  Department  of  the  East,  Gover- 
nor's Island,  New  York. 

In  191.5  Mr.  Sarr  became  second 
deputy  commissioner  of  the  New  York 
State  Highway  Commission,  serving 
until  1918.  From  that  year  until  1921 
he  was  with  the  Asphalt  Association 
and  the  Portland  Cement  Association, 
as  field  engineer. 

In  1921  when  a  change  of  state  ad- 
ministration resulted  in  the  appoint- 
ment of  the  present  commissioner  of 
highways,  Mr.  Sarr  returned  to  the 
department  as  first  deputy  commis- 
sioner. 

Highway  Traffic  Association 

to  Meet  in  Grand  Rapids 

The  joint  sessions  of  the  North 
Central  Division  of  the  National  High- 
way Traffic  As.sociation  and  the  Michi- 
gan State  Good  Roads  Association  arc 
to  be  held  at  Grand  Rapids,  Mich., 
Nov.  21.  Papers  covering  the  discus- 
sion of  regulations  on  speeds,  weights, 
dimensions  of  motor  trucks,  their  over- 
loading, and  discussions  on  lights  for 
highway  vehicles,  both  motor  driven 
and  horse  driven,  will  occupy  the  after- 
noon session.  The  evening  session  will 
be  devoted  to  papers  upon  the  eco- 
nomic and  financial  aspects  of  highway 
construction,  maintenance  and  trans- 
portation. 

Rivers  and  Harbors  Congress 

in  December 

Announcement  has  been  made  that 
the  eighteenth  convention  of  the  Na- 
tional Rivers  and  Harbors  Congress 
will  be  held  in  Washington,  D.  C, 
Dec.  6  and  7,  at  the  New  Willard  Hotel, 
that  city. 


Call  for  Engineers  Generally 

Continues  Strong 

Although  a  lull  in  engineering  em- 
ployment usually  comes  with  the  ap- 
proach of  winter,  indications  this  year 
favor  a  continuation  of  the  present  up- 
ward trend  of  engineering  employment, 
according  to  the  employment  depart- 
ment of  the  American  Association  of 
Engineers.  Developments  in  all  engi- 
neering lines  warrant  the  belief  that 
this  trend  has  just  started  and  that 
probably  it  will  continue  well  into  1923. 
Practically  no  engineers  are  unem- 
ployed. 'Those  who  are  without  posi- 
tions are  in  remote  localities;  highly 
specialized  men  whose  positions  may 
have  been  just  completed,  and  a  few 
construction  men. 

The  demand  for  office  men,  par- 
ticularly in  connection  with  building 
construction,  is  rather  acute.  Struc- 
tural designers  can  command  as  high 
as  $350  a  month.  A  healthy  demand 
exists  for  construction  engineers  and 
superintendents.  The  men  who  are 
available  for  employment  are  those  en- 
deavoring to  better  their  situations. 
Possibly  the  least  active  lines  are  the 
chemical,  mining,  metallurgical  and 
mechanical  as  it  pertains  to  manufac- 
turing. The  following  table  shows  the 
trend  of  employment: 

Sept.     Aug.     Sept. 
1922       1922       1921 
Applicants    for    employ- 
ment     1.223      1.416     1,749 

Po.sltions  received    437        467        34S 

Men    referred    1,165      1,140      1,861 

Men  placed    167        219        21.-) 

From  a  wide  variety  of  sources  cov- 
ering the  entire  country,  the  averages 
of  engineering  salaries  per  month  at 
present  are  as  follows:  Tracers,  $12.5 
to  $150;  detailers,  structural,  mechani- 
cal and  electrical,  $150  to  $210  (a  few 
companies  pay  up  to  $225  a  month  for 
experienced  men)  ;  designers  on  all 
classes  of  work,  $225  to  $300;  struc- 
tural designers  who  are  specialists,  as 
high  as  $350;  estimators,  $300  to 
$350;  rodmen  and  levelmen,  $125  to 
$160;  instrumentmen,  $150  to  $160; 
chiefs  of  parties,  $160  to  $225;  as- 
sistant engineers,  $200  or  more;  map 
draftsmen,  $150  to  $200;  surveyors, 
$150  to  $190;  research  engineers,  $175 
to  $250;  salaries  for  building  superin- 
tendents and  mechanical  engineers  vary 
with  duties  and  company.  Pay  for  tem- 
porary positions  averages  20  per  cent 
more  than  the  above  figures. 

Military  Engineers  Nominate 

The  nominating  committee  of  the 
Society  of  American  Military  Engi- 
neers has  placed  before  the  national 
body  its  list  of  nominations.  The  com- 
mittee calls  attention  to  the  fact  that 
additional  nominations  may  be  made  if 
a  nominating  letter  signed  by  ten  mem- 
bers reaches  the  secretary  of  the  soci- 
ety by  Dec.  1.  The  following  nomina- 
tions have  been  made:  President, 
Major-Gen.  William  C.  Langfitt,  Flush- 
ing, N.  Y.,  and  Brig. -Gen.  William  B. 
Parsons,  New  York  City;  first  vice- 
president,  Col  P.  C.  Boggs,  and  Col. 
William  Kelly.  Washington,  D.  C; 
second  vice-president,  Lieut.-Col.  Henry 
C.  Jewett,  and  Col.  .Tohn  Stewart,  Wash- 
ington, D.  C.  Nominations  have  also 
been  made  for  two  directors  from  the 
regular  army,  two  from  the  reserve 
corps  and  national  guard  and  two 
directors-at-large. 
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Election  Favors  Bond  Issues 

{Conchtdi  (I  from  /i.  STiti) 
issue  for  the  erection  of  an  institute  for 
the  feeble  minded  and  another  of  .$900,- 
000  for  additions   to   the   infirmary. 

Voters  in  the  state  also  authorized 
an  amendment  to  the  state  constitution 
providing  for  comprehensive  port  de- 
velopment. By  this  amendment  the 
state  legislature  may  authorize  the 
incorporation  of  ports  and  port  districts 
with  power  to  make  internal  improve- 
ments. This  bill,  it  is  believed,  will 
greatly  facilitate  the  establishment  of 
deep  waterway  terminals  in  Detroit 
which  are  needed  for  commerce  of  the 
Great  Lakes  and  would,  it  is  believed, 
be  greatly  overtaxed  should  the  St. 
Lawrence  waterways  project  open  up 
the  Great  Lakes  to  transatlantic  trade. 
Detroit — A  bill  proposing  a  bon  1 
issue  of  $5,000,000  for  the  extension  of 
the  municipal  street  railways  and  for 
the  acquisition  of  new  equipment  was 
defeated.  Another  bill  defeated  was  the 
proposal  that  paving  costs  between  car 
tracks  be  borne  exclusively  by  a  gen- 
eral tax  levy  instead  of  by  proportion- 
ate levies  on  the  city  and  public  service. 
Virginia  —  Arlington  County  voted 
favorably  upon  an  issue  of  $365,000  for 
school  buildings. 

Louisiana — The  city  of  New  Orleans 
has  been  granted  authority  to  issue 
$5,000,000  of  Public  Belt  R.R.  bonds, 
proceeds  from  the  bonds  to  be  used  for 
the  development,  extension,  additions 
and  betterments  to  the  Public  Belt  R.R. 
A  bill  proposing  the  is.suance  of  $2,000,- 
000  in  bonds  for  the  construction  of  an 
auditorium  in  New  Orleans  was  de- 
feated. Another  bill  given  a  favorable 
majority  allows  the  Orleans  Levee 
Board  authority  to  build  a  seawall  from 
West  End  to  Seabrook,  to  construct  a 
driveway  along  the  shore  of  Lake  Pont- 
chartrain,  and  to  reclaim  48,000,000 
sq.ft.  of  land  along  the  lake. 

Minnesota — Practically  the  only  large 
issue  in  Minnesota  was  one  of  $5,000,- 
000  for  school  construction  work 
in  St.  Paul  which  was  voted  upon 
favorably. 

California — Water  and  Power  Act  de- 
feated. 

An  act  providing  for  a  bond  issue  of 
$10,000,000  to  be  used  by  the  Veterans' 
Welfare  Board  in  assisting  California 
war  veterans  to  acquire  farms  or  homes 
was  voted  upon  favorably. 

An  act  known  as  the  State  Housing 
Act,  which  sought  to  regulate  the  con- 
struction, alteration,  maintenance,  use, 
and  occupancy  of  tenement  houses  and 
hotels  throughout  California  and  of 
dwellings  in  incorporated  municipali- 
ties was  defeated.  The  act  defined  fire- 
proof, semi-fireproof,  and  wooden  build- 
ings and  required  roofs  of  all  semi- 
fireproof  buildings  and  wooden  build- 
ings, in  incorporated  municipalities  to 
be  constructed  of  approved  incombus- 
tible materials. 

An  effort  to  impose  a  taxation  upon 
publicly  owned  public  utilities  failed,  as 
did  also  a  bill  proposing  the  regulation 
of  publicly  owned  public  utilities  plac- 
ing them  upon  the  same  footing  as 
privately  owned  utilities. 

Maryland — The  city  of  Baltimore,  be- 
sides voting  favorably  upon  a  bond 
issue  which  will  provide  $15,000,000  for 
school  construction  purposes,  also  voted 
to  establish  ''the  one-branch  city  coun- 
cil plan,"  details  concerning  which  are 
to  be  found  elsewhere  in  these  pages. 


The  Engineer  in 
Public  Life 


W.  W.  FINEREN 

Participation  in  the  religious  affairs 
of  the  State  of  Florida  is  the  outstand- 
ing feature  of  the  non-technical  service 
recoi'd  of  W.  W. 
Fineren,  U.  S.  as- 
sistant engineer  at 
Jacksonville.  For 
three  successive 
year's  he  has  been 
elected  state  chair- 
man for  Florida  of 
the  Laymen's  Mis- 
sionary Movement 
of  the  Baptist 
Church,  which  car- 
ries with  it  repre- 
sentation on  the 
board  of  the  South- 
ern Baptist  Conven- 
tion. In  this  work 
he  has  addressed 
thousands  of  laymen  in  conventions  and 
churches  throughout  Florida.  He  has 
also  spoken  before  students  at  the  Uni- 
versity of  Florida  and  Stetson  Univer- 
sity on  the  ideals  and  opportunities  of 
the  professional  engineer.  Mr.  Fineren 
is  a  member  of  the  Business  Men's 
Evangelical  Club  of  Jacksonville,  an 
organization  of  fifty  business  men  who 
visit  all  parts  of  the  county  every  Sun- 
day holding  religious  services  in  com- 
munities where  there  are  no  leaders 
or  teachers.  All  of  this  work  is  done 
without  compensation  and  at  the  mem- 
bers' own  expense. 

Mr.  Fineren  was  born  Sept.  11,  1879, 
at  Oswego,  N.  Y.,  won  a  competitive 
scholarship  at  Cornell  University,  and 
was  graduated  from  that  institution  in 
1902,  having  specialized  in  civil  engi- 
neering. After  leaving  Cornell  he  en- 
tered the  service  of  the  government  at 
Oswego  and  was  attached  to  the  U.  S. 
Engineer  Office,  his  duties  relating  to 
dredging  and  breakwater  construction 
in  the  lake  region.  Since  that  time  he 
has  been  transferred  from  place  to 
place  in  connection  with  the  river  and 
harbor  work  of  the  engineer  department 
of  the  army.  In  1917  he  was  sent  from 
Tampa  to  Sandy  Hook  on  the  construc- 
tion of  defenses  for  New  York  Harbor 
and  since  1918  he  has  served  as  assist- 
ant engineer  in  charge  of  coast  defenses 
at  Key  West,  Tampa,  and  St.  Augus- 
tine. He  holds  membership  in  the 
American  Society  of  Civil  Engineers, 
Society  of  American  Military  Engi- 
neers, is  a  vice-president  of  the  Florida 
Engineering  Society  and  past-president 
of  the  Jacksonville  Chapter  of  the 
American  Association  of  Engineers. 


Ohio  Water  Purification  Plant 

Operators  To  Meet 

A  conference  of  superintendents  of 
water  purification  plants  in  Ohio  has 
been  called  to  meet  Nov.  16  and  17,  at 
the  Southern  Hotel,  Columbus,  Ohio,  by 
the  chairman  of  the  conference,  J.  W. 
Ellms,  of  Cleveland.  One  of  the  two 
sessions  of  the  conference  will  be  de- 
voted to  answering  questions  relating 
to  filtration  plants  that  were  raised  by 
the  Ohio  State  Department  of  Health 
at  the  conference  held  last  year.  There 
are  58  water  purification  plants  in  Ohio. 


To  Discuss  Steel  Stresses 

Simplification  and  co-ordination  of 
allowable  stresses  in  steel  is  to  be 
discussed  at  the  convention  of  the  Na- 
tional Steel  Fabrication  Association, 
which  will  be  held  in  Pittsburgh  Nov. 
23.  It  is  believed  that  arrangements 
will  be  made  at  that  time  whereby  the 
association  will  co-operate  with  the 
Department  of  Commerce  to  carry 
through  a  program  of  simplification 
along  the  lines  of  the  program  recently 
adopted  by  the  lumber  manufacturers. 

The  Department  of  Commerce  is 
meeting  with  encouraging  success  in 
its  simplification  work  in  co-operation 
vrith  automobile  equipment  manufac- 
turers. Paint  and  varnish  manufac- 
turers are  considering  the  continuation 
of  some  of  the  war-time  restrictions  on 
sizes  of  containers.  Salt  producers 
also  are  joining  in  a  movement  to 
simplify  the  containers  in  which  their 
product   is    handled. 


New  Bridge  Spanning  Mississippi 
to  Be  Built  in  St.  Paul 

St.  Paul  is  to  have  a  new  concrete 
bridge  over  the  Mississippi  River.  The 
structure  will  replace  the  present  stee' 
bridge  at  Robert  St.,  will  be  about 
1,500  ft.  long  and  will  cost  about 
$1,250,000.  The  width  of  the  new 
bridge  has  not  been  determined.  Toltz, 
King  &  Day,  St.  Paul,  have  been  en- 
gaged as  engineefs  to  draw  plans.  It 
is  expected  preliminary  plans  will  be 
ready  by  Jan.  1,  1923.  The  construction 
will  be  under  direction  of  the  "oard 
of  County  Commissioners  of  Ramsey 
County.  The  county  already  has 
authority  to  issue  $900,000  in  bonds  for 
the  project,  and  an  additional  author- 
ization will  be  asked  of  the  Minnesota 
Legislature  this  winter. 


Engineering  Societies 


Calendar 

Annual   Meetings 


FEDERATED  AMERICAN  ENGI- 
NEERING SOCIETIES.  Wash- 
ington. D.  C. :  Annual  meeting 
Wa.shington.    Jan.    11-12.    1923. 

AMERICAN  ROADBUILDERS  AS- 
SOCIATION. New  York  Cit.v  ; 
Annual  Convention,  Chicago,  Jan. 
15-lS. 

AMERICAN  SOCIETY  OP  CIVIL 
ENGINEERS.  New  York  Citv  ; 
Annual  meeting.  New  Y'ork  City, 
Jan.  17-lS. 

AMERICAN  CONCRETE  INSTI- 
TUTE. Detroit  ;  .Annual  Conven- 
tion.   Cincinnati.    Jan.    22-26. 

ASSOCI.\TED  GENERAL  CONTRAC- 
TORS OP  .\MERICA.  Washing- 
ton. D.  C.  ;  Annual  meeting  Los 
Angeles,  Jan.  30-Peb.  3. 


The   North    Carolina    Section   of   the 
American     Wafer     Works     Association 

held  its  annual  meeting  in  Gastonia, 
Nov.  14-16.  Besides  the  sessions  on 
water-works  problems  of  general  in- 
terest, there  were  special  sessions  de- 
voted to  well-works  operators  and  for 
filtration  plant  operators. 

The   Western    Society   of    Engineers' 

November  program  includes  a  paper, 
Nov.  27,  by  J.  L.  MeConnell,  consult- 
ing  engineer.     Chicago   on   "Industrial 
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Plant  Design."  At  a  noonday  luncheon 
Nov.  24  C.  H.  Markham,  president,  Illi- 
nois Central  R.R.,  will  be  the  speaker. 

The  Four-State  Section  of  the  Amer- 
ican Water  Works  Association  will  bo 
the  guests  of  the  \Vater  Department  of 
Baltimore  Nov.  18.  Automobiles  will 
leave  the  Baltimore  City  Hall  at  12:30 
;i.m.  for  the  Montebello  filtration  plant 
where  luncheon  will  be  served  at  one 
o'clock.  After  lunch  a  short  address  will 
be  made  by  William  A.  Megraw,  water 
engineer  of  Baltimore.  This  will  be 
followed  by  two  papers:  "A  Discussion 
of  the  Finances  and  Conduct  of  Busi- 
ness of  a  Municipally-Owned  Water- 
Works  as  Segregated  from  Other 
Municipal  Op  rations"  by  V.  Bernard 
Siems  of  the  engineering  and  construc- 
tion division  of  the  Baltimore  Water 
Department;  and  "Recent  Developments 
in  Water  Purification  at  the  Monte- 
bello Filtration  Plant"  by  James  W. 
Armstrong,  filtration  engineer  of  the 
Baltimore  Water  Department.  Those 
attending  the  meeting  must  be  provided 
with  tickets  which  may  be  obtained 
from  Mr.  Siems,  local  chairman,  or 
from  C.  R.  Wood,  secretaiy,  400  Chest- 
nut St..  Philadelphia. 


Personal  Notes 


W.  P.  Creager  has  resigned  his 
position  as  engineer  of  hydraulic  struc- 
tures with  the  J.  G.  White  Engineer- 
ing Corp.,  to  accept  the  vice-presidency 
of  the  Northern  New  York  Utilities, 
Inc.,  Watertown,  N.  Y. 

E.  J.  M  E  H  R  E  N,  editor  of  Engi- 
iieering  Nervs-Record,  addressed  the 
freshmen  engineering  students  at  New 
Vork  University  Nov.  13  on  "The 
Importance  of  English  to  Engineers." 

Col.  William  V.  Judson  and 
C  o  L.  James  G.  W  a  k  r  e  n.  Corps 
of  Engineers,  U.S.A.,  have  been  re- 
tired. Col.  Judson  has  been  division 
engineer  of  the  Northwestern  Divi- 
sion and  stationed  in  Chicago,  and 
in  charge  of  improvement  of  the  har- 
bors at  Chicago  and  Calumet,  111., 
Indiana  Harbor  and  Michigan  City 
harbors,  Ind.,  the  Chicago  River,  111., 
and  Calumet  River,  111.,  and  the  Illi- 
nois River,  111.  COL.  Warren 
is  division  engineer  of  the  Lakes  Di- 
vision in  charge  of  operations  of 
power  companies  at  Niagara  Falls. 
He  is  best  known  for  research  and 
Investigatory  work  in  connection  with 
Niagara  Falls  power  development,  re- 
sults of  which  were  published  several 
years  ago. 

Nathan  Wohlfeld  has  been 
made  construction  superintendent  for 
the  Central  Contracting  Co.,  Shreve- 
port,  La.  He  was  former  manager  of 
the  Donaghey  Co.,  Little  Rock,  Ark. 

Col  George  M.  Hoffman, 
on  duty  in  the  office  of  the  Chief  of 
Engineers  and  resident  member  of  the 
board  of  engineers  for  rivers  and  har- 
bors, has  been  detailed  as  n  consultant 
or  a  supervisor  of  const:uction  or  re- 
pair of  any  aid  to  navigation  author- 
ized   by    Congress    In    the   seventh    and 


eighth  lighthouse  districts.  He  suc- 
ceeds COL.  Henry  C.  New- 
comer. 

H.  Collins  Wight,  since  1915 
superintendent  of  the  Dayton,  Ohio, 
water-works,  announces  that  he  has 
accepted  an  executive  position  with  the 
Linden  Chemical  Co.,  Dayton.  The 
Dayton  officials  credit  him  with  many 
improvements  in  the  city's  water-works 
system. 

Otto  Wttten,  civil  engineer  of 
Van  Wert,  Ohio,  has  been  elected  to  the 
onice  ol  county  surveyor  in  Van  Wert 
County. 

A.  J.  G  0  0  D  E,  county  engineer  of 
Fannin  County,  Texas,  has  resigned  on 
account  of  ill  health. 

F.  A.  B  IS  B  E  E,  chief  engineer  of  the 
western  lines  of  the  Santa  Fe  system 
for  the  past  ten  years,  has  resigned. 
Mr.  Bisbee  plans  to  spend  some  time 
at  his  home  near  Los  Angeles  where  he 
owns  a  large  olive  orchard.  His  total 
service  with  the  Santa  Fe  was  forty-five 
years.  He  will  be  succeeded  by  M.  C. 
Blanchard,  superintendent  of  the 
Illinois  division  and  stationed  at  Chilli- 
cothe.  111. 

Guy  R.  Johnston,  until  recently 
principal  assistant  engineer  for  tiie 
Tarrant  County  Highway  Department, 
Ft.  Worth,  Texas,  has  resigned  to  be- 
come engineer  for  the  Hamer  Contract- 
ing Co.  of  Ft.  Worth. 

Dr.  Robert  T.  Hill  has  been 
retained  by  the  City  o'  Dallas,  Texas, 
as  city  geologist  and  will  co-operate 
with  the  city  engineering  department  on 
water  supply  investigation. 

Louis  W.  B.  Mantel,  Uvalde. 
Texas,  was  recently  appointed  civy 
engineer  of  San  Angelo,  Texas,  vice 
Louis  Lacing,  resigned.  Mr.  Mantel 
was  an  engineer  officer  in  the  army 
with  the  rank  of  major  and  saw  service 
In  France. 

N.  S.  Mulligan,  civil  engineer  of 
Walnut  Cove,  N.  C,  and  county  engi- 
neer for  Stokes  and  Davie  counties,  has 
been  employed  to  prepare  plans  and 
supervise  the  installation  of  certain 
sewer  works  for  the  town  of  Cooleemee, 
N.  C.  He  has  also  been  retained  by  the 
town  of  Walnut  Cove,  N.  C,  to  super- 
vise certain  hydro-electric  develop- 
ments on  the  Dan  River. 

Victor  T.  GoGGiN  and  James 
II.  Ripley,  formerly  contracting  en- 
gineers with  Dwight  P.  Robinson  &  Co., 
Inc.,  New  York  City,  have  formed  a 
partnership  under  the  name  of  Goggin 
and  Ripley,  Inc.,  with  headquarters  at 
350  Madison  Avenue,  New  York  City. 
Personal  service  to  assist  business  ex- 
ecutives, bankers  and  engineers  in  con- 
ceiving, financing  and  developing  con- 
struction projects  will  be  specialized  in. 

H.  C.  Webster,  former  estimat- 
ing engineer  with  H.  Schmitt  &  Son, 
Inc.,  general  contractors  of  Milwaukee. 
Wis.,  has  become  a  junior  member  of 
the  general  contracting  finn  of  Har- 
tung  &  Webster,  Chicago,  111.  Mr. 
Webster  will  assume  charge  of  the 
office  and  executive  duties  of  the  firm. 


G.  S.  Hinckley,  city  engineer  of 
Redlands,  Calif.,  has  been  appointed  to 
take  charge  of  the  flood-control  work  to 
be  carried  on  in  the  headwaters  of  the 
Santa  Ana  River  by  San  Bernardino, 
Riverside,  and  Orange  Counties. 

The  George  H.  Collins 
Construction  Co.  has  been  in- 
corporated in  Kansas  City  to  do  a  gen- 
eral construction  business.  The  share- 
holders are  George  H.  Collins,  R.  V. 
Aycock,  and   Robert  T.  Stokes. 

Henry  A.  Keller,  formerly 
employed  by  the  North  Carolina  State 
Highway  Department  as  resident  engi- 
neer and  assistant  resident  engineer  on 
highway  location  and  construction,  re- 
spectively, has  been  appointed  district 
highway  engineer  of  the  Samuel  Miller 
District  of  Albemarle  County,  Va. 


Obituary 


Edward  H.  Taylor,  second 
vice-president  of  the  Pennsylvania 
Lines  West  until  his  retirement  two 
years  ago,  died  recently  at  his  home  in 
Sewickley,  Pa.,  aged  72  years.  Mr. 
Taylor  entered  the  service  of  the  Penn- 
sylvania R.R.  In  1870. 

Andrew  J.  Robinson,  head  of 
the  New  York  building-contracting  firm 
of  that  name,  died  Nov.  9  at  his  home 
in  New  York  City,  aged  78  years.  He 
was  the  builder  of  many  of  New  York's 
important  buildings.  Including  the  St. 
Luke's  and  New  York  hospitals,  the 
Fidelity  &  Casualty  Co.  building,  the 
Home  Title  Insurance  Co.  building  in 
Brooklyn,  the  Columbia  School  of 
Mines,  and  the  Union  Geological  sem- 
inary. 

William  A.  Strother,  \'ice- 
presldent  of  the  Franklin  Contracting 
Co.  of  Newark.  N.  J.,  died  Nov.  7  at 
his  home  in  Montclair,  N.  J.,  aged  45 
years. 

J.  Porter  Palmer,  civil  engi- 
neer of  New  York  City,  died  recently 
at  Homestead  Hall.  Greenwich,  Conn., 
aged  55  years.  He  was  born  in  Salem, 
Mass.,  and  was  graduated  from  the 
Massachusetts  Institute  of  Technology. 
He  %vas  engaged  in  the  oil  business  in 
New  Haven  prior  to  his  establishing 
civil  engineering  offices  in  New  York 
City. 

A  R  t  h  r  r  .1  o  N  F.  .^  R  o  c  K  w  o  o  D,  a 
civil  engineer  and  contractor  of  Roches^ 
ter,  N.  Y.,  died  recently  in  that  city, 
aged  57  years.  Mr.  Rockwood  was  born 
in  Enfield,  Mass.,  and  educated  In  the 
Buffalo  public  schools  and  at  Rensselaer 
Polytechnic  Institute,  from  which  he 
was.  graduated  in  1887.  Until  18i»9  he 
was  employed  In  Buffalo,  when  he  went 
to  Rochester  to  become  engineer  of  the 
Western  Division,  of  the.  New  York 
State  Barge.  Canal.  He  held  that  posi- 
tion for  nine  years,  leaving  public 
service  to  enter  the  contracting  field  In 
highway  construction  work.  He  was  a 
charter  member  and  an  early  president 
of  the  New  York  State  Road  Builders' 
Association  and  was  also  a  member  of 
the  American  Society  of  Civil  Engi 
neers. 
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From  the  Manufacturer's  Point  of  View 


A  Point  of  Contact  Between 
Maker  and  User  of  Construc- 
tion Equipment  and  Materials 


To  Simplify  Practices  and 
Products  of  Industry 

U.  S.  Department  of  Commerce  Reports 

Progress  on  its  Program  in 

Many  Fields 

Washington  Correspondence 
While  the  Simplification  Division  of 
the  U.  S.  Department  of  Commerce  is 
concentrating  on  lumber,  hardware  and 
containers  as  immediate  objectives  in 
its  simplification  program  it  is  co- 
operating vfith  trade  organizations  rep- 
resenting more  restricted  fields  and  is 
making  plans  for  new  efforts  in  1923. 

Attaches  of  the  division  are  hopeful 
that  strides  toward  standardization  and 
simplification  of  ship  construction  and 
equipment,  with  especial  reference  to 
fittings,  will  follow  the  meeting  on  Nov. 
10  in  New  York  of  representatives  of 
27  marine  organizations  and  of  the 
Department  of  Commerce. 

Paint  and  Oil 

On  Nov.  14,  Wm.  A.  Durgin,  chief  of 
the  Simplification  Division,  is  scheduled 
to  address  the  National  Paint,  Oil  and 
Varnish  Association  at  its  convention*- 
in  Atlantic  City  to  further  the  work  of 
standardization  which  has  been  started 
by  that  organization.  The  association 
has  under  way  a  survey  of  colors  and 
of  containers  which  is  expected  to  lead 
to  more  economical  practices.  Mr. 
Durgin  will  go  from  Atlantic  City  to 
Chicago  where  on  Nov.  16  he  is  sched- 
uled to  address  the  convention  of  the 
Automotive  Equipment  Association  on 
the  same  topic.  This  organization  has 
made  considerable  progress  in  a  survey 
covering  batteries,  spark-plugs,  ball- 
bearings and  tires. 

Representatives  of  producers,  manu- 
facturers and  consumers  wall  meet  with 
officials  of  the  Department  of  Com- 
merce in  Washington,  Dec.  12,  to  perfect 
plans  for  simplification  of  metal  lathes. 
The  preliminary  survey  has  been  com- 
pleted and  one  meeting  already  has 
been  held. 

Hardware  Expert  Appointed 

The  Simplification  Division  recently 
has  added  to  its  personnel  an  expert  on 
hardware  who  will  devote  special  at- 
tention to  carrying  foi-ward  the  work 
which  has  been  opened  in  that  field.  A 
conference  will  be  held  in  Chicago  at  an 
early  date  'with  Herbert  P.  Sheets,  sec- 
retary of  the  National  Hardware  Asso- 
ciation, who  has  been  conducting  a  sur- 
vey, with  special  reference  to  hammers, 
axes,  hatchets,  files,  scissors  and 
pocket-knives,  which  has  disclosed  an 
astounding  diversity  of  sizes  and  types. 

One  of  the  largest  subjects  taken  up 
by  the  division  is  that  of  containers — • 
metal,  wood  and  pasteboard.  This 
affects  such  a  large  number  of  pro- 
ducers and  consumers  that  the  division 
has  assigned  a  special  attache  to  this 
subject.  A  general  conference  on  con- 
tainers will  be  held  in  Washington  un- 
der the  auspices  of  the  Department  of 
Commerce  in  January,  and  probably 
will  occupy  a  week's  time. 


Winter  Buying  of  Pipe 

Discnssioii  continued  from 
last  week's  issue. 


F.  A.  McInnes 

Division    Engineer.    Water    Division.    Puljlic 

Woriis    Department,    Boston 

I  cannot  refrain  from  expressing  my 
appreciation  of  the  idea  that  water- 
pipe  manufacture  should  be  spread  over 
the  entire  year  rather  than  be  concen- 
trated in  a  part  only  of  the  year.  Such 
an  arrangement  should  result  in  lower 
prices  and  would  unquestionably  make 
for  a  better  product,  as  the  manufac- 
turers would  have  the  great  advantage 
of  being  able  to  offer  continuous  em- 
ployment to  their  men  and  would  avoid 


Producer  Gas  Used  as  Fuel 
in  British  Trucks 

Tests   Indicate   Economies   in   New-  De- 
velopment as  Compared  with 
Use  of  Petrol 

London   Correspondence 

SEVERAL  types  of  motor  truck  in 
which  producer  gas  is  used  as  fuel 
are  on  the  English  market.  The 
Thornycroft  plant,  shown  in  the  ac- 
companying illustration,  differs  from 
others  in  several  essential  features. 
Ste^m,  which  is  passed  through  the  in- 
candescent coal  bed,  on  the  grate,  to 
form  the  gas  by  combining  with  the 
carbon,  is  generated  in  a  separate  gen- 
erator (not  attached  to  the  producer) 
by  the  heat  of  the  exhaust  gases  from 
the  engine  itself.  The  heat  of  the  ex- 
haust gases  necessarily  is  in  proportion 
to  the  power  developed  by  the  engine 
according  to  its  load;  thus  the  correct 
amount  of  steam  for  the  producer  can 
be  provided  under  all  conditions.  The 
steam  generator  can  be  taken  entirely 
to  pieces  for  cleaning  by  detaching  it 
from  the  engine. 

One  of  the  difficulties  encountered  in 


iU;iTl.Sll    TUUCK    EQUIPPliD    WITH    PRODUCER    GAS    PLA.N'T 
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on  producer  gas.     Fuel  may  be  antliracite,  col^e,  wood  or  cliarcoal 


the  unhealthy  pressure  that  now  ob- 
tains during  a  part  of  the  year. 

One  reason  for  the  present  uneven 
demand  for  pipe  is  the  fact  that  the 
majority  of  cities  and  towns  defer  ac- 
tion until  their  yearly  budget  or  appro- 
priation is  made  available.  Conse- 
quently, congestion  in  the  foundries  is 
the  inevitable  result  in  the  spring  and 
summer  months,  a  condition  that  cannot 
make  for  the  best  results. 

Boston,  for  the  first  time  as  far  as  I 
know,  is  advertising  now  for  the  pipe 
for  192.3  work  with  the  expectation  of 
getting  better  results  both  from  a  finan- 
cial and  mechanical  standpoint  than  if 
we  came  into  the  market  as  has  been 
our  practice  in  the  spring  of  1923. 


F.  C.  Jordan 

Secretary.   Indianapolis   (Ind.)   "Water  Co. 

There  is  no  question  but  what  it 
would  be  desirable,  from  the  manufac- 
turer's viewpoint,  to  spread  the  pur- 
chase of  pipe  over  the  entire  twelve 
months  rather  than  concentrate  these 
purchases  in  the  summer  months. 
Weather  conditions,  however,  must  be 
considered,  and  these  conditions  largely 
regrulate  the  purchase  and  delivery  of 
our  material. 

Our  1922  purchases  were  made  early 
in  the  season,  and  when  our  pipe  laying 
(Continued  on  p.  Sfi"!) 


the  running  of  gas-producer  vehicles  is 
the  immediate  provision  of  a  sufficient 
quantity  of  proper  quality  gas  on  open- 
mg  up  an  engine  after  the  vehicle  has 
been  standing  for  a  time,  say,  in  a 
traffic  block  in  the  city.  With  the 
Thornycroft  plant,  special  patented  ar- 
rangements overcome  this  difficulty, 
which  also  occurs  in  a  lesser  degree 
when  the  vehicle  is  working  on  a  very 
light  load,  or  when  over-running  when 
going  down  hill.  This  arrangement 
overcomes  the  necessity  of  racing  the 
engine  when  working  at  other  than  full 
power  in  order  that  the  gas-making 
process  may  be  continuous. 

The  plant  works  efficiently  with  good 
clean  anthracite  of  the  size  known  as 
pea,  good  quality  coke  and  charcoal; 
but  m  the  case  of  light  and  bulky  fuels, 
such  as  the  latter,  special  hopper  ar- 
rangements are  necessary  to  enable 
relatively  larger  quantities  to  be  car- 
ried. 

From  the  report  attached  it  will  be 
seen  that  the  consumption  of  anthra- 
cite per  mile  is  2.51  lb.  on  the  works 
vehicle  taken  over  a  distance  of  1,579 
miles  in  ordinary  town-and-country 
commercial  work  the  consumption 
worked  out  at  2.6  lb.  per  mile  on  a 
vehicle,  the  average  speed  over  this  dis- 
tance being  14.8  miles  per  hour.  The 
truck  does  about  7  miles  per  gallon  of 
petrol. 
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per  gallon  of  petrol  say  at  2s.  a  gallon, 
and  2J  lb.  of  anthracite  per  mile  at 
63s.  per  ton,  the  fuel  cost  per  mile  is: 
Petrol,  3.43  pence  per  mile;  anthracite 
0.75  pence  per  mile.  The  cost  of  fuel 
on  a  gas-producer  vehicle,  therefore,  is 
about  one-fifth  that  of  a  petrol  vehicle, 
on  the  basis  of  the  foregoing  costs.  In 
countries  where  petrol  is  scarcer  and 
alternative  fuels  cheaper  still,  the  econ- 
omy of  the  gas-producer  plant  is  even 
more  pronounced. 

R0.4D  TESTS  OF  ANTHRACITE  AND  CHAR- 
COAL ON  THORNYCROFT  GAS  PRODUCERS 
.\nthracite  Charcoal 

Di.<;tance  28  miles  28  inilrs 

rime     2  hr.  20  min.     2  hr.    5  min. 

Miles  p<T  hour 12  "i*o 

Lbs.  per  mile   2.51  2.9 

Water  used,  lb 45  35 

Gross  weiRht 7  tons  10  cwts.    7  tons  9  cwts. 

2  qr.  2  nr. 

PuUine     Fair  Good 

Condition  of  roads.. .     Dry  Dr>' 

Weather       Fine  Fme 

Date  of  test 6-4-22  2t>-4-22 

The  .Automobile  Club  de  France  has 
recently  conducted  a  lengthy  series  of 
trials  of  suction  gas  vehicles,  on  behalf 
of  the  French  Government,  which  is 
much  impressed  by  their  possibilities 
for  colonial  service.  Among  a  number 
of  colonial  lorries  the  only  British  ex- 
trant  was  a  Thornycroft  4-ton  lorry, 
which  was  successful  in  winning  the 
highest  marks. 


Winter  Buying  of  Pipe 

(,Continuf  d   from   p.    S61) 

commenced  about  April  l.'i,  we  had  on 
hand  approximately  40,000  ft.  of  pipe. 
Many  of  our  orders  for  water-main  ex- 
tensions are  occasioned  by  the  per- 
manent improvement  of  the  streets,  and 
the  purchase  and  delivery  of  pipe  for 
such  jobs  must  ordinarily  await  the  re- 
ceipt of  the  order  from  the  Board  of 
Public  Works.  Our  weather  conditions 
make  it  impracticable  to  lay  water  pipe 
during  the  winter,  and  in  the  few  in- 
stances where  we  have  distributed  pipe 
several  weeks  in  advance  of  the  laying 
we  have  lost  a  few  lengths  of  pipe  and 
some  boys  have  been  injured  by  play- 
ing around  the  pipes. 

Our  experience  in  connection  with 
the  early  delivery  of  pipe  has  been  such 
that  wemake  a  practice  of  sending  the 
pipe  to  the  job  a  very  few  days  in  ad- 
vance of  the  pipe  laying  crews. 


W.  C.  Hawley 

Chief  Engineer.  rpnn.«ylvani.a  Water  Co.. 
WUkinsburg,  Pa. 

I  believe  that  the  plan  of  purchasing 
cast-iron  pipe  throughout  the  year  can 
be  partially,  but  only  partially,  adopted, 
and  that  it  is  to  the  interest  of  both 
the  manufacturer  and  the  purchaser 
that  it  should  be  adopted  as  far  as  pos- 
sible. If  the  manufacturers  will  take 
Uie  initiative  and  make  it  worth  while 
for  the  purchasar  to  spread  his  orders 
over  the  entire  year,  they  will  find  the 
purchaser  willing  to  do  so.  In  fact,  it 
is  already  being  done  by  some  of  the 
larger  water  companies  and  water  de- 
partments. 

In  most  cases  plans  for  large  supply 
mains  are  not  made  on  short  notice, 
and  pipe  for  these  mains  could  be  or- 
dered so  that  its  manufacture  and  de- 
livery could  take  place  in  winter. 
Most  water-works  systems  are  growing 
at  a  more  or  less  steady  rate,  and  it 
should  be  possible  to  estimate  approxi- 


mately the  amount  of  pipe  required 
each  year.  An  order  for  that  pipe 
could  be  placed  so  that  it  could  be  man- 
ufactured in  winter.  There  will  be, 
however,  demands  for  extensions  to 
distribution  systems  which  cannot  be 
anticinated,  and  orders  for  pipe  for 
this  purpose  must  be  placed  when  the 
(It'inand   arises. 

There  are,  however,  some  practical 
difficulties  which  will  interfere  with  the 
delivery  of  pipe  in  winter.  In  the  case 
of  a  supply  line  crossing  tracts  of  land 
which  have  not  been  laid  out  in  streets, 
there  may  be  no  objection  to  delivering 
the  pipe  along  the  route  of  the  main, 
and  leaving  it  there  until  it  is  laid 
during  favorable  weather.  This  cannot 
be  done,  however,  through  streets  in 
built-up  sections  of  a  town  or  city;  pipe 
for  such  locations  must  be  stored.  Not 
every  water  company  or  department 
has  available  storage  room  for  large 
quantities  of  pipe.  This  difficulty,  how- 
ever, could  be  overcome,  possibly,  by 
having  the  pipe  manufactured  and 
stored  at  the  foundry. 

I  believe  that  an  offer  to  purchasers 
of  a  price  differential  would  be  an  ef- 
fective way  of  encouraging  winter  buy- 
ing. Our  company  has  for  some  years 
past  placed  an  order  each  year  about 
Jan.  1,  for  its  estimated  needs,  and  we 
have  found  the  manufacturers  willing 
to  quote  better  prices  for  pipe  which 
can  be  made  in  winter  than  that  made 
at  a  later  part  of  the  year. 

Inspection  of  Pipe 

It  sometimes  happens  that  there  is  a 
demand  for  the  laying  of  a  pipe  line 
which  could  not  have  been  anticipated, 
and  when  an  effort  is  made  to  buy  the 
pipe  it  is  found  that  delivery  cannot  be 
made  for  a  considerable  period  of  time, 
unless  the  purchaser  is  willing  to  take 
stock  pipe — pipe  which  has  not  been 
inspected  before  it  was  coated.  Some 
purchasers  are  willing  to  take  such 
pipe,  but  many  of  those  where  the  wa- 
ter pressure  is  high,  or  where  the  pipe 
is  to  be  laid  under  pavement,  have 
learned  by  experience  that  they  cannot 
afford  to  take  such   a  chance. 

The  solution  of  this  difficulty,  and 
one  which  would  permit  the  manufac- 
turer to  make  pipe  during  the  winter, 
would  be  for  the  manufacturer  to  have 
the  pipe  inspected,  when  made,  by  a 
reputable  inspector,  not  an  employe  of 
the  foundry,  and  so  be  in  a  position  to 
furnish  pipe  with  the  inspector's  certifi- 
cate. The  cost  of  inspection  should,  of 
course,  be  added  to  the  cost  of  the  pipe, 
but  the  reduction  of  the  cost  of  the 
pipe,  due  to  more  nearly  continuous 
operation  of  the  foundry,  should  more 
than  offset  this  item.  There  is,  how- 
ever, against  this  proposition,  the  pos- 
sibility that,  if  it  were  possible  to  pur- 
chase inspected  pipe  at  any  time  dur- 
ing the  summer,  the  purchaser  might 
be  less  inclined  to  place  an  order  for 
winter  delivery.  This  could  be  taken 
care  of,  however,  by  a  price  differential. 

Whether  or  not  pipe  can  be  laid  in 
winter  depends  not  only  upon  the  lati- 
tude, but  upon  the  weather  conditions. 
In  the  vicinity  of  Pittsburgh  it  is  some- 
times possible  to  lay  pipe  during  most 
of  the  winter.  During  some  winters 
there  will  be  from  six  to  ten  weeks 
when  pipe  cannot  be  laid  economically. 
Many  municipalities  refuse  to  permit 
pavement  to  be  taken  up  from  Nov.  15 
to  March  1,  and  with  some  soils  there 


is  good  reason  for  so  doing,  for  pave- 
ment cannot  be  replaced  satisfactorily 
during  freezing  weather. 

On  the  whole,  I  believe  that  there  is 
much  which  can  be  accomplished  along 
the  line  which  you  have  suggested  if 
the  manufacturers  will  take  the  initia- 
tive and  show  the  purchaser  that  it  is 
to  his  advantage  to  place  his  orders  for 
pipe  so  that  the  pipe  can  be  manufac- 
tured in  cold  weather. 


Business  Notes 


A.  T.  D  u  L  F  E  R  has  been  appointed 
manager  of  the  New  York  office  of  the 
American  Mason  Safety  Tread  Co.,  suc- 
ceeding J.  W.  Stodd,  resigned. 

D,  K.  H  u  T  c  H  c  R  A  F  T,  formerly 
vice-president  of  the  Indiana  Air  Pump 
Co.,  Indianapolis,  and  a  specialist  in 
air-lift  pumping,  has  been  appointed 
district  manager  of  the  Chicago  Pneu- 
matic Tool  Co.'s  branch  office  recently 
established  at  Tulsa,  Okla. 

H.  H.  Robertson  Co.,  Pitts- 
burgh, manufacturer  of  asbestos-pro- 
tected metal  roofing,  announces  that 
Johns-Manville,  Inc.,  New  York,  has 
been  appointed  joint  selling  agent  for 
its  product.  In  future  asbestos-pro- 
tected metal,  recently  named  Robertson 
process  metal,  for  roofing  and  siding, 
will  be  manufactured  and  shipped  from 
the  Robertson  plant  at  Ambridge,  Pa. 
In  its  manufacture  Johns-Manville  as- 
bestos saturated  felts  will  be  used. 
This  arrangement,  it  is  pointed  out, 
will  afford  to  customers  the  advantages 
of  both  organizations,  one  in  the  manu- 
facture of  saturated  asbestos  felts  and 
the  other  in  the  fabricating  of  the  fin- 
ished product. 


Equipment  and  Materials 

Wood  Fiber  Panels  Produced  as 
Lumber  Substitute 

As  a  substitute  for  lumber  material 
in  the  form  of  panels  designated  as 
Tensil-ite  has  been  developed  by  the 
J.  P.  Lewis  Co.,  New  York.  The  panels 
are  made  from  hardwood  fibers  from 
which  the  sap,  knots  and  shakes  have 
been  eliminated  to  prevent  splitting  or 
checking.  The  fibers  are  laid  in  layers 
to  eliminate  grain  from  the  finished 
product  and  the  laminations  are  ce- 
mented together  and  built  up  to  thick- 
nesses of  from  1  to  i  in.  by  hydraulic 
pressure  of  500  lb.  per  square  inch. 
Stock  sizes  of  the  panels  are  h,  A,  i,  i, 
and  i  in.,  with  weights  per  1,000  sq.ft. 
of  500  lb.,  800  lb.,  1,000  lb.,  1,500  lb., 
and  2,000  lb. 

Among  the  advantages  claimed  for 
the  material  by  its  manufacturer  are 
its  wood- working  qualities  (it  can  be 
cut  with  a  saw,  planed,  dovetailed, 
beveled  and  bored),  its  rigidity  and 
structural  strength.  It  is  said  to  be 
adaptable  to  a  wide  variety  of  uses, 
including  sheeting  for  concrete  forms. 
Both  Mr.  Lewis,  president  of  the  com- 
pany manufacturing  Tensil-ite,  and 
E.  E.  Whitney,  its  sales  manager,  were 
formerly  connected  with   the  manufac- 
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ture  of  Beaver  board.  At  the  present 
time  the  Tensil-ite  panels  are  made  only 
in  4  X  5-ft.  sizes,  but  machinery  is  being- 
installed  to  produce  commercial  build- 
ing sizes  from  8  ft.  to  14  ft.  long. 

Hopper  Body  Trailer  Designed 
for  Road  and  Street  Work 

An  all-steel  hopper-body  trailer  with 
a  rounded  load  capacity  of  2  cu.yd.,  de- 
signed for  use  with  a  Fordson  tractor, 
has  just  been  put  on  the  market  by  the 
Miami  Trailer  Co.,  Troy,  Ohio.  It  is 
designed  especially  for  use  on  road 
construction  and  maintenance  for  haul- 
ing crushed  stone,  sand,  gravel,  and 
other  material,  or  for  the  transporta- 
tion of  aggregates  to  the  concrete 
mixer.  Other  uses  are  in  building  and 
excavation  work,  earth  haulage  or  re- 
moval of  garbage  and  refuse  in  cities. 

The  hopper  body  has  a  rear  bottom- 


dump  door  on  which  the  size  of  opening 
may  be  controlled  either  to  dump  the 
entire  load  or  to  spread  the  material  to 
any  depth  desired.  The  load  dumps  be- 
hind the  rear  wheels.  The  equipment  is 
mounted  on  Timken  roller  bearings  and 
rubber  tires  and  may  be  used  with  high 
speed  trucks  or  tractors. 

By  means  of  a  separate  flared  top 
box  of  h  or  1-yd.  extra  capacity  a  load 
of  greater  volume  than  2  cu.yd.  and 
weighing  2h  tons  may  be  transported. 
A  special  automatic  hitch  bolts  onto 
the  rear  housing  of  the  tractor.  Both 
release  and  winding  levers  of  the 
trailer  are  at  the  right  hand  of  the 
tractor  driver,  so  that  the  load  may  be 
dumped  or  spread  without  stopping. 

The  trailer  weighs  1,960  lb.  and  is 
65J  in.  high.  When  desired  the  dump 
body  may  be  removed,  the  drawbar 
lengthened  and  a  platform  type  of  body 
substituted. 


meshes  so  that  coal  sizes  such  as  No.  1 
buckwheat.  No.  2  buckwheat,  rice,  bar- 
ley, and  even  the  finest  anthracite 
screenings  and  culm  may  be  burned. 

To    secure    an    overlap    between    the 
ends  of  the  sectional   tops,  one  end  of 


i-U:,.     ).       i;ATCHKl;l'i.A.\T     WJTII 
STORAGE    CAPACITY 

the  hopper  enable  the  contractor  to 
proportion  by  volume  the  amount  of 
sand  and  stone  desired  in  his  concrete 
mix.  The  mechanism  of  these  batch- 
measurers  allows  the  batch  of  prede- 
termined volume  to  be  dumped  into 
trucks  of  all  design,  and  with  various 
arrangements  of  compartments,  batch 
boxes  and  hopper  cars.  A  feature  of 
the  mechanism  is  the  strike-off  gate 
which  shuts  off  the  flow  of  material 
from  bin  to  batcher  and  at  the  same 
time  strikes  it  off  in  accordance  with 
specifications.  These  plants  are  built 
in  standard  units  and  may  be  used  with 
either  motor  truck  or  industrial  railway 
haulage. 

The  smaller  type  of  bin  shown  in 
Fig.  2  is  used  principally  for  charging 
and  not  for  storage.  Each  unit  is  fur- 
nished   with    a    single   batch-measuring 


All-Steel  Aggregate  Bins  Deliver 
Measured  Batches  to  Trucks 

Among  recent  additions  to  the  line  of 
construction  equipment  manufactured 
by  the  Blaw-Knox  Co.,  Pittsburgh,  are 
two  types  of  overhead  steel  bin  with 
batch-measuring  device  for  delivering 
sand  and  stone  for  concrete  to  trucks 
or  industrial  railway  cars.  The  larger 
unit,  named  the  "Batcherplant,"  is  made 
in  sizes  to  measure  and  store  from  52 
to  116  tons  of  material,  while  the 
smaller  unit  is  essentially  a  charging 
bin  holding  only  6  cu.yd.  The  accom- 
panying illustrations  show  the  general 
features   of  both   types. 

The  Batcherplant  (Fig.  1)  of  all-steel 
construction  consists  of  an  overhead 
V-shaped  hopper  wdth  curved  bottom 
mounted  on  columns  with  clearance  for 
the  passage  of  a  motor  truck.  Adjusta- 
ble batch-measuring  devices  just  below 


KlcJ.  1'.     DUPLEX  CHAPiGlXG  UXITS 

device.  Ordinarily  contractors  use  two 
of  these  units,  one  for  sand  and  one 
for  stone,  in  a  duplex  arrangement,  as 
illustrated. 


Dumping  Grate  for  Small  Sizes 

of  Anthracite 

As  an  aid  in  the  solution  of  the  prob- 
lem of  burning  under  boilers  the 
smaller  sizes  of  anthracite,  the  Mc- 
Clave-Brooks  Co.,  Scranton,  Pa.,  has 
developed  a  new  dumping  grate  with 
ih-in.  diagonal  mesh,  rabbeted  sec- 
tional tops.  Its  general  features  are 
shown  in  the  accompanying  illustration. 
This    grate    is    made    in    a    variety    of 


each  is  beveled.  This  feature  prevents 
sifting  of  coal  between  the  bars  and 
takes  care  of  expansion  and  contrac- 
tion of  the  grate.  The  diagonal  slots 
in  the  grate,  the  manufacturers  claim, 
permit  the  most  efficient  distribution 
of  air  space.  With  the  sectional  tops  it 
is  not  necessary,  when  a  burnout 
occurs,  to  replace  an  entire  grate  bar 
as  the  damage  can  be  repaired  by  the 
renewal  of  one  or  more  of  the  small 
sectional  tops. 


Publications  from  the 
Construction  Industry 


Rolling  Partitions — J.  G.  Wilson 
Corp.,  New  York,  is  distributing  illus- 
trated folders  on  its  rolling  partitions 
for  use  in  schools,  churches  and  other 
buildings.  These  partitions  are  made 
of  wood  slats  threaded  on  tempered 
steel  bands  and  may  be  secured  in 
either  vertical  or  horizontal  rolling 
types.  In  two  other  leaflets  the  com- 
pany's hardware  for  glass  door  house 
partitions  and  automatic  rolling  fire 
doors  are  described. 

Locomotive  Shop  Design — H.  K. 
Ferguson  Co.,  Cleveland,  in  an  illus- 
trated four-page  folder  points  out 
economies  in  the  construction,  operation 
and  maintenance  of  transverse  locomo- 
tive-erecting shops  resulting  from  the 
substitution  of  its  Gap-crane  for  the 
suspended  type  of  crane  ordinarily 
used.  The  Gap-crane  involves  the  use 
of  two  steel  girders  placed  far  enough 
apart  for  clearance  of  a  locomotive 
which,  when  raised,  passes  up  between 
them.  With  this  form  of  construction 
considerably  less  headroom  is  required 
in  the  shops  than  with  the  suspended 
type  of  crane,  and  savings  up  to  33h 
per  cent  in  costs  of  new  shops  are 
claimed  by  the  use  of  this  type  of 
equipment.  Due  to  the  need  of  less 
overhead  clearance  it  is  possible  also  to 
place  the  crane  runway  at  a  lower 
level,  resulting  in  shorter  and  narrower 
columns.  The  Gap-cranes  are  built  for 
the  Ferguson  company  by  the  Morgan 
Engineering  Co.,  Alliance,  Ohio. 

Power  Shoveh — Thew  Shovel  Co., 
Lorain,  Ohio,  is  distributing  a  loose- 
leaf  binder  containing  catalog  sections 
covering  its  power-shovel  equipment. 
There  are  separate  bulletins  on  steam, 
gasoline,  and  electric  shovels,  continu- 
ous tread  mounting,  and  lubrication. 
Additional  sections  for  inclusion  in  the 
binder  will  be  issued  from  time  to  time. 
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Business  Side  of  Construction 

Facts  and  Eventstha^A^ectCos^^ 


Lumber  Sho>>nng  Steady 
Increase  in  Demand 

Labor    Not  Materials.  ITincipal   Factor 
In  Increased  Buildins  (  osts.  .\c- 
^     cording  To  Manufacturers 


Rapid-Fire  Survey  of  Business  Conditions 


"For  the  country  as  a  whole,  lumber 

spring  between  five  and  six  bilhon  dol- 
lars expenditure  would  have  caught  up 

^•^liS^^'have  increa^d  <^ 
siderably  tince  last  spring  in  many 
communHies  The  general  bu.klmg 
costs  in  Washmgton,  DC.  for  instance 
are  about  30  per  cent  h  ghei  than  they 
were  last  fall  and  early  last  spiing. 
This  is  largely  due.  however,  to  high 
labor  costs  inasmuch  as  the  demand  or 
skilled  labor  in  the  building  trader  has 
lar  exceeded  the  number  of  men  avail- 
able Fifteen  dollars  a  day  has  become 
qui?e  customary  in  Washington  for 
masons,  bricklayers  and  plasters  The 
Carpenters  are  getting  somewhat  less 
In  some  building  projects  in  New  Yoik 
as  high  as  $30  a  day  has  been  paid  for 

'^''TheJf  ^'every  reason  to  believe  that 
the   fundamental    demand   for   ^^^^^ms 
materials    still    maintains    and    that    it 
wfn  continue  for  several  years,  with  of 
course  ups   and   downs.      There   will  be 
per  ods  of  great  building  activity  alter- 
nftng  with  periods  of  semi-stagnation 
until  the  building  shortage  is  ^bstan- 
tiallv  caught  up.    These  alterations  will 
mobably  be  due  rather  to  the  budding 
trades  labor  situation  than  to  building 
materials.     There   is  little  danger  that 
the    comparatively    small    increases    in 
building  costs,  due  to  'ncyeases  in  the 
cost   of    building    materials,    will    have 
much  to  do  with  discouraging  or  delay- 
ing  building   as    long    as    the    costs    ol 
building    labor    are    so    excessive    and 

"I    look    for    continued    strong    basic 
demand    for    building    materials    for    a 
considerable  period  of  years  and  I  be- 
lieve that  lumber  will  have  its  full  share 
in  the  effects  of  that  activity.     In  fact, 
the   comparatively    greate-    labor   costs 
in   installing   other  material.s   in   build- 
ings    than     in     installing     lumber     is 
definitely   encouraging  the   substitution 
of  lumber  construction    in   many   large 
communities,  wherever  admitted  under 
the  ordinances.     The   National   Lumber 
Manufacturers    Association    has    taken 
advantage  of  this  opportunity  to  press 
its   activities  on  building  code   require- 
ments to  the  end  that  lumber  construc- 
tion be   not  prohibited   in   those  place^ 
where   it   can   safely   and  economically 
be  used." 


Steel  production  at  73  per  cent 
capadty  during  last  two  weeks. 

Plates  in  large  quantities  cost  2@ 
2  15c  per  lb  ,  Pittsburgh  mill,  with  a 
fofter  pr^ce  rumored  for  the  indefinite 
future. 

Railroad  .steel  ordered  in  the  last  ten 
^tv,  tireregates  4,500,000  tons,  of 
^hTch  ne'air2,00'0.006  tons  is  for  car 
building  and  repairs. 
•  Money  on  both  call  and  time  loans 
ranged  5@6  per  cent  ast  week.  The 
Chan  shows  this  year's  range  of  the 
time  loan  rate. 

Per  capita  wealth  of  the  country  in- 
creased 4()c.  during  October  according 
to  the  Treasury  Department  On  Nov. 
1  per  capita  money  circulation  was 
$41  44,  against  $41.04  on  Oct.  1. 

Business  volume  for  the  week  ending 
Nov  8  totaled  $8,213,000,000,  which 
was' $1,480,000,000  under  the  preced- 
ng  week,  due  to  Election  Day,  as  meas- 
ured by  debits  to   individual  accounts. 


loan  for  the  privilege  of  ^;tMrawin| 
the  funds  from  circulation,  and  tnere  ib 
but  one  destination  for  circulating  funds 
and  that  is  the  deposit  ^""Susiness 
bank."  The  chart  gives  the  business 
cycle   of  the   present. 

Foreign  debt  of  the  United  States, 
per  capita,   was  $209   in  October. 

Wholesale  index  numbers  for  October 
compiled  by  D.  L-  Bissell  were  as  foK 
low^s-  Farm  products,  130,  orcnaro 
products  161;  food  138;  textiles  and 
leather  191;  fuel  and  metals,  lo6,  con- 
struction materials.  178;  all  commod- 
ities,  153. 

Additional  SM.000-000  capiUl  wUl  be 
voted  on  by  Consolidated  Gas  Co.  stock 
holders   on   Deo.  4   and  5,  to  discharge 
floating  indebtedness. 

Bond  market  was  declining  early  this 
week  All  Liberty  loans  dropped,  wh  1  e 
foreign  bonds  were  notably  weak.  Low- 
priced  raUs  and  local  traction  bonds 
also  lost. 


Municipal  bonds  continue  to  hod  in 
terest  of  financial  houses.  Fouiteen 
syndicates  submitted  bids  on  a  $615,000 
ri+v  of  Svracuse  loan  on  Nov.  9.  ue- 
Sii^  of  representative  public  bond  sales 
are  presented  on  the  next  page. 

A  new  business  index  is  submitted 
bv  Richard  Hoadley  Tingley  in  the  An- 
nalist, Nov.  13.  It  is  the  >:at>o  bf^^^f" 
bank  loans  and  bank  deposits.  He  says . 
"Among  all  banks,  national,  State  and 
private;  trust  companies  and  sayi"gs 
depositories,  the  ratio  between  loans 
and  deposits  should  remain  at  approxi- 
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Labor  bank  with  a  -^fV^^^ll^'^?.^^ 
J9  000  000  is  planned  for  New  York, 
fcording   to  William   F.   Kehoe    secre- 

ducted  along  the  Imes  ^^  ^^^^ J/f'^o- 
hood     of     Locomotive     bngineers     <-^u 
Operative  Nationaljank  of  Cleveland. 

October  Steel  Ingot  Output 
Highest  Since  1920 

^  ''''t^^  plf  c'/ntTtCr4el tS 
produced  87,  per  cent  o  2^M^.- 

^Kn^duiink'tt^Vfirst  ten  months  o 
the    current    year     accordmgto.^_the 

time  The  pig-iron  output  is  also  fairly 
high,  runnini  at  an  annual  rate  of 
about  32,000,000  tons. 


1921  19'' 


^[i^S^V  PUOIU'CTIOS  OF  STEEL  INGOTS 


TYiatelv  100.  This  naturkilly  follows 
Sncrall  money,  except  the  negligjble 
amount  of  what  is  termed  till  mone> 
plus  such  amounts  as  may  be  hoarder, 
finds    its    way,    and    this    usually    over 

one   man    makes    at   his   bank   niay    be 
checked  out  by  him  to  a  score  or  more 
of  creditors,  thus  reducing  the  deposit 
account    in    the    very    bank    where    the 
foan  Account  has  just  been  augmented 
but   the   recipients    of   the   proceeds   of 
this    loan   quickly   deposit   their   shares 
in  their  banks  so   that  the  deposit  ac- 
counts   of    these    banks    are    expanded 
Tthout  any  compensating  expansion  of 
the    loan    account.      No    man    has    yet 
found  it  profitable  to  pay  interest  on  a 


.Tiinu:ir>' 
Fibruary    . . 
Mnrrh    .... 
April 

.JVIIK- 

July 

.\UK11KI 

Soptcniber 
Oclobcr 
November 
December . 


Tons 


I922 
1.593.482 
1.745.022 
2.370.751 
2.444.511 
2.711.141 
2.634.477 
2.487.104 
2.214.582 
2.373.779 
2.872.415 


Total. 


10,826,946 


centers,  beyond  usual  limiUtions. 
<roiir7itrf'-(f  on  p.  865) 
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Bond  Sales  for  Ten  Months 
Heaviest  Since  1892 

Sales  of  long-term  municipal  bonds 
tiuriiiK  October  aggregated  $05,924,323 
as  against  $9»;,449,885  for  the  preced- 
ing month  and  $65,911,016  for  August, 
1922,  according  to  records  kept  by  the 
Commeicial  and  Financial  Chronicle. 
A  considerable  contraction  in  sales  is 
shown  when  the  total  for  October  is 
compared  with  $114,098,373,  the  value 
of  disposals  during  the  corresponding 
period  in  1921. 

Sales  for  the  ten  months  ending  Oct. 
31,  reached  $975,285,288.  a  gain  of  12 
per  cent  over  the  same  period  last  year 
and  the  heaviest  total  for  any  ten 
months  since  1892. 

Short-term  securities  aggregated 
$61,518,000,  of  which  $59,128,000  was 
issued  by  New  York  City  alone. 

Among  the  more  important  issues 
were:  Philadelphia,  $12,000,000  4s  at 
100.147;  Norfolk,  Va.,  $2,000,000  5s  at 
103.41,  a  basis  of  about  4.55  per  cent; 
Merced  Irrigation  Dist.,  Calif.,  $1,800,- 
000  55s  at  102.92,  a  basis  of  about  5.28 
per  cent;  Oregon,  $1,500,000  Us  at 
101.09,  a  basis  of  about  4.4  per  cent 
and  State  of  Mississippi,  $1,000,000 
45s  at  100.155,  a  basis  of  about  4.65  per 
cent. 

Of  the  thirty-seven  representative  is- 
sues shown  in  the  accompanying  table, 
ten  sold  at  par,  twenty-seven  above  and 
none  below  par;  the  yields  ranging 
from    4.05    to    5.49    per    cent.      Rates 


varied  from  4  to  6  per  cent,  with  one 
issue  in  South  Dakota  at  7.  The  4Js 
were  all  located  in  New  England  and 
the  Middle  Atlantic  States,  with  the 
44s  evenly  distributed  throughout  the 
country,  except  the  South.  No  5s  were 
issued  in  New  England  or  the  Southern 
States,  but  all  those  drawing  6  per  cent 
were  in  the  South  and  West,  with  the 
single  4  per  cent  issue  in  Massachusetts. 


Steel  Ingot  Output 

iConcludtd  from  p.  864) 
During  the  first  ten  months  of  1921, 
the  steel  ingot  output  amounted  to 
13,739,852  tons,  with  the  total  for  the 
entire  year  at  16,826,946.  This  tonnage 
is  compared  with  23,447,266  for  the 
ten  months  of  1922,  or  an  estimated 
total  output  of  over  29,000,000  tons  for 
the  current  year,  at  the  rate  of  produc- 
tion existing,  Oct.  31. 

The  steel  ingot  output  has  steadily 
increased  since  August,  as  shown  in  the 
accompanying  table.  September  ad- 
vanced 7  per  cent  above  the  August 
total  and  October  exceeded  the  preced- 
ing month  by  21  per  cent,  representing 
the  highest  tonnage  for  any  month 
since  October,   1920. 

Unfilled  steel  tonnage  on  the  books  of 
the  United  States  Steel  Corporation,  as 
of  Oct.  31,  totaled  6,902,287  tons,  an  in- 
crease of  210,680  over  the  preceding 
month.  These  unfilled  orders  represent 
the  largest  on  hand  for  any  month  since 
February,  1921,  at  which  time  the  total 
was  6,933,867  tons. 


Car  Loadings  and  Shortages  Both 
Reach  New  High  Records 

Freight  loadings  for  the  week  end- 
ing Oct.  28,  reached  the  peak  for  any 
single  week  since  1920  and  were  .00^ 
per  cent  less  than  the  peak  loading  for 
any  single  week  in  the  history  of  Amer- 
ican railroads,  according  to  the  Amer- 
ican Railway  Association. 

A  total  of  1,014,480  carloads  of 
freight,  all  classes,  were  loaded  during 
the  week,  as  compared  with  951,384 
cars  for  the  same  period  of  1921,  and 
981.242  during  the  corresponding  week 
in  1920. 

Car  shortage  on  all  roads  in  the 
United  States,  reached  a  new  high 
record  during  the  week  ending  Oct.  31, 
with  187.442  cars,  an  increase  of  12,890 
over  the  preceding  week.  Shortage  of 
box  cars  alone  touched  91,039,  a  gain  of 
9,305,  while  the  coal  car  deficit  totaled 
47,273,  an  increase  of  693  cars. 

Not  less  than  3.716  surplus  cars, 
however,  are  to  be  found  throughout  the 
seven  railroad  districts.  These  cars  are 
of  all  kinds  and  in  good  repair. 

Railroad  buying  of  equipment  con- 
tinues; the  Missouri  Pacific,  alone,  hav- 
ing placed  orders  with  the  American 
Locomotive  Works,  at  Schenectady,  for 
fifty  engines  for  December  and  January 
deliveries.  The  purchase  of  fifty  more, 
of  the  heavy  mountain  type,  is  con- 
templated, in  replacement  of  lighter 
equipment.  The  estimated  valae  of  the 
fifty  heavier  engines  is  placed  at 
$3,000,000. 


REPRESENTATIVE  PUBLIC  BOND  .SALES  DURING  OCTOBER,  1922 


State  Purpose 

Oregon Highway 

County 

.Mbany,  N.  Y Highway 

Allen,  Ind Road 

Boone,  Ind Highway 

Dubois,  Ind Road 

Hancock.  O Road  improvement 

Jefferson,  Ind Highway 

Mower,  Minn.  Drainage 

Shawnee,  Kan Road 

Snyder,  Pa {  g^^^f      ) 

Township 

Center.  Columbiana  Co.,  O. . .  Public  road 

Fulton,  Fulton  Co.,  Ohio. ,  .  Road  improvement 

Jackson.  Jackson  Co.,  Ohio  Road  improvement 

Munii^ipality 
Aahton,  S.  D. City  improvement 

Barnesville,  O Sewer 

Boston,  Mass. . City  improvement 

Bristol.  Va.      .         Street  improvement 

Central  City,  Neb Pa\'ing 

Cold  Springs,  N.  Y ,  ,  "Waterworks 

Duluth.  Minn School 

East  Cleveland,  O Street  improvement 

(  School 
Everett,  Mass J  Macadam 

(  Sidewalk 

Flint.  Mich.    Paving 

Fullerton,  Cal City  improvement 

Garfield  Heights.  Ohio j  ^*^^f^f* 

Kingsport,  Tcnn..    Public  improvement 

Uncoln  Park,  Mich \^l^^J^ 

Mandan.  N.  D Park 

Merced,  Cal .Sewer 

1  Sewer 
Drainage 
Highway 

Muskegon,  Mich General  improvement 

Newton.  N,  J Street  improvement 

Northampton.  Mass Pavement 

Port  of  .\storia.  Ore Improvement 

Sand  Spring,  Okla.     Sewer  extension 

Wall,  S.  D Water 

f  Water 
Macadam 

Wohurn.  Mass <  Sidewalk 

I  School 
'  .^ewer 


Rats 
Per 
Amount     Cent   Sold  For   Basis    Maturity  Dated  Purchased    By 

$1,500,000      4J     101.09       4.40     1927-47    October,  1922    Security    Trust     &    Savings    Bank    of 

Portland. 


138,000  4{ 

31.000  5 

5,000  5 

38.500  4! 

10,000  5J 

13,600  5' 

87,780  4; 

175,000  4; 

50,000  4; 


37,000       5i 

6,100        6 
66,500        6 


17,000 

220,500 

560.500 
50,000 

108,500 
12,500 
75,000 

143,000 

.  is.OOO 

10,000 

34.000 

25,000 

160,000 

9,044 

7,349 

20,onn 

40,000) 
30,000  1 

9,000 
70,000 
15,000 
30,000 
75,000 
50,000 
20,000 
12,000 
55,000 
90,000 
17,000 
11,900 
33,500 

6,100 
13,000 
23,700 


101.94  4,10 

101    57  4.71 

100  64  4.86 

100  4  50 

101.57  5    17 

100,03  4.99 

100   40  4   73 
100   60 

100  4  50 


5; 
4' 
51 
5i 
45 
4; 
5 

4-i 

5 
5 
6 

6 
6 


100 
100 
100 


101    61 

106  10 
100 

101  07 

100  50 
100 
101.52 

100  87 

101  257 
101  257 
101.257 

too 

103  68 
103.27 
103.08 
106.17 


5   100,15 


102  50 
102  89 
102. II 
102  18 
100  34 
100  037 
163  228 
100  171 
100  077 
100 
100 

100  78 
100.78 
100.78 
100  78 
too  78 


4   71 

4.30 
4.29 
4  42 
4.49 
4.61 
4.20 


1923-42  Nov. 

1924-33  Oct. 

1924-33  Oct 

1924-33  Nov. 

1924-31  Oct. 

1923-32  Oct. 

1928-42  Nov 

1*24   43  Oct 


1923-26      Oct 

Nnv 


15,  1922 
15,  1922 
3,  1922 

15,  1922 
I,  1922 
3.  1922 


1922 
1922 


Due 
.^^(■riallv 
1924-43 


1923-38 
1927-51 


1923-41 
1923-27 
1923-27 
1923-26 
1923-42 
1924-33 
1923-32 
1942 


Nov  I,  1922 

Scpl  I,  1922 

Oct.  I.  1922 

Sept.  29,  1922 

Dec.  1,  1922 

Nov.  I,  1922 

Nov  I,  1922 

Oct  I,  1922 


.Sept 

Nov 

N..V 

Ort 

Dei- 

,Iul.v 

Sept 

Oct. 


I,  1922 
I,  1922 
1,  1922 

18,  1922 
I,  1922 
1,  1922 
1,  1922 

17,  1922 


1952        Nov.     1,  1922 


N,  Y,   State  Nat,   Bank 

Dime  Savings  &  Trust  Co.  of  Ft.  Wavne. 

,1.  F   Wild  &  Co,  State  Bank  of  Ind'ian' 

apolis. 
Huntington     Bank.     Huntington,     Ind 
W.  L.  Slayton  &  Co.  of  Toledo 
Madison  Safe   Deposit   &  Trust  Co. 

Madison. 

Northwestern    Trust    Co.    of    St.    Paul 
Brown-Crumnier  Co.  of  Wichita. 


First  Nat.  Bank,  Li,shon,  O. 
Spitzer,  Rorick  &  Co.  of  Toledo. 
Commercial  Bank  of  Tiffin, 


Ballard  &  Co.  of  Minneapolis. 
Otis  <4  Co.  of  Cleveland. 
To  Trust  and  Sinking  Funds 
Caldwell  &  Co.  of  Nashville  and  others 
Omaha  Trust  Co. 
Nat.  Bank  of  Cold  Springs 
Hamilton  A.  Gill  &  Co.,  N,  Y.  C. 
Guardian     Savings     &     Trust     Co.      of 
Cleveland. 

K.  S,  Moseley  &  Co..  Boston. 

Industrial    Savings    Bank    of    Flint 
Blyth.  Witter  &  Co, 

Milliken    &    York    Co,     of    Cleveland. 

Seasongood"  &    Mayer    of    Cincinnati. 

Matthew  Finn, 


1923  Nov. 

1935-37  Nov 

1933-38  Nov 

1923-30  Nov 

1923-32  Sept 

1924-42  Aug. 

1923-28  Nov 


1947 


1922 
1922 
1922 
1922 
1922 
1922 
1922 
Oct.    31.  1922 
Aug.      I.  1922 
Sept.  18.  1922 


1923-27  1 
1923-27  I 

1923-27  J  Nov.     I. 
1923-35 
1923-45 


California  Company. 

Lehman  Bros.,  N.  Y.  C 

Sherwood  &   .Merrificld.  N.  Y.  C. 

Sherwood  &  Merrifield.  N.  Y,  C, 

Harris  Trust  &  Savings  Bank  of  Chicago, 

Newton  Trust  Co, 

R   M.  Grant  &  Co.  of  Boston. 

Freeman,  Smith  &  Camp  Co.  of  Portland. 

W.  A.  Brooks,  Oklahoma  City. 

Security    .Savings    Bank    of    Rapid    City. 


1922     Old  Col.>ny  Trust  Co.  of  Bosto 
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Bids  Wanted  on  Big  Jobs               U,  S.  Levies  Duty  on  Cement  Large  Contracts  Let  During  Week 

Among   the    projects    on    which    bids                           From  Canada  ^"^°"»^  ^^'^  '^''^f  [^  announcements  of 

are  either  asked  or  will  soon  be  called                                                            .  contracts      awarded      m      Construction 

for    in   Construction    News,  pp.   251  to         The  Treasury  Department  is  prepar-  News,  pp.  2.-)l  to  265,  are  the  foUowinK 

265,  are  the  following:  ing  instruction  to  collectors  of  customs  large  projects:                 t,i      .      t,      u 

Store    and    office    building    at    Phila-  to   collect    a    duty   of   8   cents    per    100  Hotel    at    Chicago     111      to    Paschen 

delphia,  Pa.,  for  Cunningham  Piano  Co.,  pounds   on   Roman,  Portland   and   other  Bros^,  11 1  W  \V  ashington  St.,  $2,2o0,000. 

$1 000  000  hydraulic  cement  from  Canada.   Cement  OltKe    building    at    Chicago,    111.,    to 

Shrine   at   St.   Louis,    Mo.,   for   York  is   on   the    free    list   of   the    new    tariff  H.     Erickson,     139     North     Clark     St., 

Rite     Temple     Association.    $3,000,000.  act  but  with  a  proviso   ""Pos>"S;  a  .re-  $M00.000.                  .   c     ..i      w     u     . 

Theatre  and  office  building  at  Phila-  taliatory    duty   equal    to    the    duty    im-  Passenger  liner  at  Seattle,  Wash.,  to 

delnhia    Pa     for  Stanley  Co    of  Amer-  posed  by  any  country  on  cement  from  Todd   Dry   Dock   and   Construction   Co., 

ica    $2  OOOrdbo  the   United  States.  Hylebos  Waterway,  Tacoma,  $1,000,000. 

Weekly  Construction  Market 

iT-Iil'^  limitpd  nrioe  list  is  DUblished  Moreover,  only  the  chief  ciUe.-i  are  quoted,  complete  quotations  for  all  construction 
I  weekiv    for    the    nurnosc    of    ei\-ins  ".  ur-  Valuable    suggestions    on    costs    of    work      materials    -and     for     the     important     cities, 

rent  urices  on  the  nrineipal  conslruciion  can  be  had  by  noting  actual  buUlings  as  The  last  complete  list  will  be  found  in 
materials  and  of  noting  in  portatu  price  reported  in  our  Construction  News  section  the  issue  of  November  2;  the  next,  on  De- 
changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries      :ember  7. 

Minne-  San 

Steel  Producrs:  New  York  Atlanta     Dallas      Chicago  apolis  Denver     Francisco      Seattle    Montreal 

Structural  shapes   100  1b         ?3.14  S3-95    +S4.40         S3.02i  ?3.15  S3 .  S5        -|-?3.30         S53.80       23.75 

StJuc  "a    rive'tlOOIlv  3.S5  4.60         6.00  3.75  4  00  4.80  4.50  S.OO         5. SO 

ReinforcmKb:.rs:jin.up,1001b 3.04  3. 85         4  00  2.92J  3.05  3.85  +3.30  3.80         3.25 

^*d!LZt    '•'"'''"=""'":  '.'.'•.      S4%  61.15%     45%       S9i%  57-5%  41%    J9.2@5I.8%    40%       30.00 

Cast-iron  pipe.  6  in.  and  over,  ton 55.30  50. CO      51.50         48.70  55.50  63.00  54.00         53.00       55.00 

Concreting  Material; 

Cement  without  bags,  bbl 2.60  2.54  2.25  2.20  2.39  2.85  2.71  2.90  2.88 

Gravel    'in    cu  vd                          ...  2.00  2.00  -f2.52  2.25  1.7S  1.90  2.25  1.00  1.50 

Sand   cuVd"            ..    .  1.00  1.35  l.S7|  2.25  1.00  I  00  1.50  1.00  1.25 

Crushed 'stone,' Yin.Vcu.yd.' 1.75  2.10  1.6S  2.2S  2.25  3.50  2.25  3.00  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under. 

M  ft                                                          vl.OO            42.00  40.00  51,00  -i-41.00  39.75  35.00  22.00       50.00 

Lime,  finishinc'indrated,  ton 16.S0@17. 17  23 .00  22. .50  18.00  25.50  24.00  22  00  24.00       21.00 

Lime  common,  lump,  per  bbl 2.75@3.13J      1.85  2.50  1.40  1.40  2.70  1.75  2.80       11.00 

Common  l.rick,  delivered,  1,000 16.90@19. 10  12 .00  9.9C  11.00  1S@19  ;12.00  15.00  14.00       16.00 

Hollow     building     tile,     4x12x12, 

per  block Not  used            .0776  .11^  .1101  .0796  .065  ....  .11          .08 

Hollow     partition    tile     4x12x12, 

per  block                          1230                  .0776  lb  .0808  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal 93                       .97  1.07  .95  l.tt)  1.08  1.04  .86         1.02 

Common  Labor: 

Commonlabor,  union,  hour 60  .35         50^1.55  .56i      .50®. 60      

Common  labor,  non-union,  hour....      ...45@.60  .30       .30®. 50  .72^        .35®. 50        .3S@.50     .47J@.S0 30@.i5 

ICxnlitimtiiiii  of  Prires — Prices  are  to  con-  ment    on    cars.      Gravel    and    crushed    stone  minal.     Common   lump  lime  per  180-Ih    net. 

tractors   im   cario;id    lot.-;   unless  other  quan-  quoted    at    pit.      We    quote    on    Imnvn    lime  Lumber   prices   are    to   dealers    in    >-ard3   at 

ties    are    specified.      Increases    or    decreases  per    ISO-lb.    net;     white    is    $1.55    for    Kelly  San  Francisco,  for  No.  1  fir  common, 

from   previous   quotations   are   indicated   by  Island  and  $1.45  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

+     or    -    signs.      For    steel    pipe,    the    pre-  labor  not  organized.                .    „,„^  ,     „.    „.  ,  ,  instead    of   pine.      Lump    finishing   lime    per 

vailing    di.scount    from    list    price    is    given :  I>enver    quotes    on     fir    instead     of    P">'-  ISO-lb.  net.     Hollow   building  tile  delivered. 

45-5%    means  a   discount   of    4;,    and    5   per  Cement      on    tracks    ;    grave     and    sand    at  Hydraled    lime    in    paper   sacks.      Sand    and 

cent.     Cluirge  is  loc.  per  100  I'l.  tor  cutting  pit;   stone   on  cars;    lime,   brick,   hollow  tile  g^velat   blinkers 

reinforced   steel    into    2-ft     lengths   or    over,  and   lumber  on  job.      Tile  price    is  at  ware-  ,,      ,        ,          .'         .^        ,       c     •      .       >     . 

New  York  quotations  delivered,  except  house.  Linseed  oil.  delivered,  in  wooden  .■Montreal  (luotes  on  Douglas  fir  mstead  of 
sand  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  pme.  Sand^  stone,  gravel  .and  lump  lime 
dock'-  common  lump  lime,  in  2S0-lb.  bbl.  Atlanta  quotes  sand,  stone  and  gravel  Per  ton.  Cement,  lime  and  tile  are  de- 
net  and  hvdratcd  lime  f  o.b.  cars ;  tile  "on  per  ton  in.stead  of  cu.yd.  Common  lump  livered :  sand,  gravel  and  stone  on  sid- 
trucks"-  iliseed  oil  and  cast-iron  pipe  t.o.b.  lime  per  180-lb.  net.  ing :  brick  f.oJ)  plant  :  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate"  Sljc.  ;  Hallas  quotes  lime  per  180-lb  bbl.  Steel,  warehouse.  Hollow  tile  per  ft  C.m.nt 
nick  ind  shovel  men  60c  per  hr  cement,  cast-iron  pipe  and  crushed  stone  Pnce  is  in  Canadian  funds  I  the  Canadian 
^Aic  BO  motes  "vdr-iudlinic  in  50-lb.  f.o  b.  cars,  other  materials  delivered.  dollar  stands  at  l.OOJ.)  Bag  charge  is  80c. 
bags;  common  lump  lime  per  180-lb.  net.  Snn  Francisco  quotes  on  Heath  tile.  51  per  bbL  Discount  oi  l»c.  per  bb  i.,i 
Lumber  deliv-ered  on  job  x    8    x    Hi.       Prices    are    all    f.o.b.    ware-  payment     withm     20     days     from     date     ol 

MliineupollM  quotes  on  fir  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  103  ft.  net;  2J-in.. 

Brick,  sand   and   hollow  tile  delivered.      Ce-  plus    freight    to   railway    depot   at    any    ter-  $30;    6-in..    $110. 

Changes  Since  Last  Week 

Mill  price  of  steel  shapes  and  rein-  Lumber  prices  generally  firm.  Minne-  ever,  have  been  involved  in  serious  con- 
forcing  bars  firm  at  $2  per  100  lb.  on  apolis,  however,  quotes  advance  of  $1.25  troversies  for  several  months.  Brick- 
ordinary  tonnages.  This  quotation,  how-  per  M.  ft.  on  Douglas  fir.  Lumber  layers  and  other  mechanics,  affiliated 
ever,  is  subject  to  shading  of  $1@$2  production  in  394  mills  reporting  to  the  with  the  .\merican  Federation  of  Labor, 
per  ton  on  large  inquiries.  Some  of  the  National  Lumber  Manufacturers'  Asso-  have  refused  to  use  materials  handled 
more  attractive  orders  on  structural  elation,  for  the  week  ending  Nov.  4.  by  members  of  independent  laborers 
shapes,  have  been  taken  as  low  as  $1.90,  fell  off  about  5  per  cent;  with  a  drop  unions.  A  proposal  on  the  part  of  the 
but  special  or  undesirable  plate  busi-  of  7  per  cent  in  shipments,  due  to  car  New  York  Building  Tiades  Employers 
ness  is  quoted  as  high  as  $2.10@$2.1.5.  shortage.  Orders  increased  3  per  cent  Association,  to  maintain  the  present 
Warehouse  prices  in  the  principal  cities  in  volume  during  the  week,  leaving  the  wage  scale  but  to  permit  individual 
are  fairly  firm.  Dallas,  however,  re-  status  of  the  industry  a  little  over  agreements  between  unions  and  con- 
ports  advance  of  20c.  on  shapes  and  1  per  cent  below  normal  as  to  output;  tractors,  was  rejected  by  the  New  \  ork 
San  Francisco,  30c.  per  100  lb.  on  bars,  with  orders  20  per  cent  and  shipments  Building  Trades  Council,  representing 
during  week.  nearlv  30  per  cent  below  normal.  union    building    trades    mechanics.     Al- 

Dallas   quotes    $2.52    on    3-in.   gravel  Industrial   conditions   throughout  the  though     these     disagreements     are     a 

as  against  $2.25  per  cu.  yd.,  following  country  are  steadily  improving  but  not  menace  to  building  operations,  nothing 

price  rise,  due  to  freight  difficulties,  in  without  danger  of  labor  shortage.    New  definite  has  transpired  up  to  the   pres- 

New  York,  Chicago  and  Denver.  York    building    laborers'    unions,    how-  ent   time. 
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Fight  ins  Anti-Highway  Feeling 

RECKLESS  advocacy  of  road  building  of  the  type 
.  made  notorious  some  years  ago  in  the  "good  roads" 
propaganda  is  ill-advised  and  Engineeriiig  News-RecorrI 
would  never  be  a  party  to  it.  The  systematic  and 
scientific  construction  of  a  road  system  throughout  the 
country  is,  on  the  other  hand,  held  to  be  a  necessary  step 
forward  .in  the  development  of  transportation  and  an 
essential  element  in  economic  progress.  For  that 
reason  any  tendency  which  promises  either  to  restrict 
the  national  building  of  roads  or  to  return  to  piecemeal 
construction  by  local  agencies  is  dangerous  and  should 
be  first  recognized  and  then  opposed.  This  is  the  reason 
for  the  editorial  review  on  another  page  outlining  the 
current  reaction  against  highway  expenditure.  It  is 
important  that  those  responsible  for  our  road  building 
programs  should  understand  the  situation  and  on  the 
basis  of  such  understanding  set  out  to  remedy  it. 

Clearing  the  Streets 

WHILE  we  have  been  putting  passenger  travel  in 
large  cities  underground  and  overhead  so  far  as 
possible,  we  have  kept  freight  traffic  on  the  surface,  and 
now  find  it  constituting  a  fair  half  of  the  alarming  con- 
gestion which  is  the  biggest  problem  of  city  engineers 
and  planners  toda.v.  Chicago  alone  has  an  underground 
freight  transportation  system,  a  development  unique  in 
its  history  and  construction  as  well  as  its  general  type. 
To  judge  from  an  account  of  its  working,  as  given  on 
p.  877  of  this  issue,  the  freight  tunnels  are  by  no  means 
fully  utilized;  yet  even  so  the  system  has  done  a  great 
deal  toward  limiting  the  congestion  in  the  narrow 
streets  of  the  Loop  district  to  a  passable  degree.  New 
York  or  Philadelphia  suffer  more  from  traffic  congestion 
than  Chicago  in  spite  of  the  fact  that  they  have  less 
intense  crowding  of  business  and  relatively  more  ample 
street  facilities.  If  the  freight  tunnel  system  is  to  be 
credited  for  this  result  in  part,  its  possible  application 
elsewhere  than  in  Chicago  invites  thought.  City  traffic 
congestion  cannot  long  continue  to  grow  at  its  present 
rate  without  radical  relief. 

Research  in  Practice 

/\S  WE  build  we  learn.  Tests  of  structural  elements 
XX  are  now  being  carried  out  to  guide  in  the  detail 
designing  of  the  Philadelphia-Camden  bridge,  and  as  in 
every  such  case  the  tests  will  yield  fully  as  much  infor- 
mation for  other  work  as  for  this  one  enterprise.  In 
each  large  and  bold  piece  of  construction  there  are  new 
problems,  for  progressive  engineering  work  is  never  far 
from  the  frontier  of  the  sciences  and  arts  on  which  it 
depends.  Research  to  solve  these  problems  is  an  excel- 
lent investment,  since  it  helps  to  make  the  construction 
efficient  and  dependable.  In  the  past  such  research 
based  on  the  immediate  requirements  of  practice  has 
brought  forth  some  of  the  most  important  contributions 
to  engineering  progress.    Future  progress  will  be  firmly 


;issured  if  we  continue  to  make  each  problem  of  con- 
struction the  occasion  for  further  study  and  test. 
Enterprises  of  unusual  magnitude  present  the  most 
obvious  opportunities,  but  the  problems  arising  in  ordi- 
nary work,  though  they  may  be  smaller,  are  not  less 
worthy  of  an  attempt  to  find  their  solution.  It  is  not 
customai-y  to  include  a  research  item  in  the  estimates 
or  appropriations  for  the  engineering  cost  of  a  piece 
of  work,  but  ultimately,  we  may  hope,  such  an  item  will 
have  an  acknowledged  place;  the  expenditure  will  never 
fail  to  pay  a  profit. 

Occasional  Use 

SHIPS  drawing  more  than  35  ft.  and  in  lengths 
approaching  1,000  ft.  will  pay  only  on  the  compara- 
tively short  ocean  run  between  New  York  and  Europe 
but  because  the  special  demand  on  that  route  warrants 
such  abnormal  vessels  they  continue  to  be  built  and, 
what  is  more,  they  influence  the  design  of  ports  and 
port  facilities  everywhere.  The  locks  at  Panama,  for 
instance,  are  1,000  ft.  long,  not  for  the  traffic  they  pass 
but  because  room  must  be  provided  for  any  ship  afloat. 
Dry  docks,  too,  rarely  see  a  ship  over  600  ft.  long  but 
because  there  mu.st  be  places  where  "Leviathan," 
"Aquitania"  and  their  like  can  be  docked,  we  see  "1,000- 
ft.  drydocks"  spotted  around  the  world,  in  Liverpool,  in 
Boston,  in  San  Francisco,  at  Panama,  and  in  the  St. 
Lawrence  at  Quebec.  Once  in  a  great  while  do  they 
justify  their  great  size.  Just  now,  for  instance  the 
1.140-ft.  dock  at  Boston,  built  by  Massachusetts  and  sold 
to  the  federal  government,  is  occupied  by  the  British 
"Majestic,"  largest  ship  in  the  world.  The  Boston  dry 
dock  is  several  shears  old  but  this  is  the  first  time  any- 
where near  her  total  capacity  has  been  required.  It 
might  be  interesting  to  figure  out  how  much  more  it 
costs  to  provide  for  this  very  occasional  use. 

The  Roadbuilding  Season 

HOW  long  is  the  roadbuilding  season?  Obviously  it 
is  not  as  long  in  Dakota  as  it  is  in  Arizona  and  it 
is  longer  for  gravel  surfacing  than  it  is  for  concrete 
paving,  yet  most  textbooks  and  many  engineers  speak 
of  it  as  some  definite  period.  All  computations  in  the 
old  textbooks  on  macadam  road  construction  are  based 
on  a  200-day  working  season.  This  figure  has  in  some 
way  been  carried  on  into  modern  paved  road  practice 
and  has  led  to  common  error  in  reckoning  progress  in 
road  construction  programs.  It  is  interesting,  there- 
fore, to  observe  the  statistics  recently  collected  by  the 
Bureau  of  Public  Roads  of  the  periods  considered  prac- 
ticable for  road  construction  in  the  different  states. 
Allowing  for  Sundays  only,  there  are  313  working  days 
in  the  year  and  three  states  only  report  that  grading  is 
possible  on  300  days.  Florida,  Louisiana  and  Texas 
report  265-,  260-  and  275-day  working  seasons.  In  the 
North  there  are  Maine  with  110  working  days,  Wiscon- 
sin with  153  and  Oregon  with  100.     In  14  states  grad- 
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ing  is  considered  to  be  impracticable  after  Nov.  1. 
Gravel  surfacing,  it  is  stated  by  ten  states,  can  be  placed 
during  a  season  exceeding  200  days,  but  most  states  set 
the  period  as  between  120  and  200  days.  In  26  states 
concrete  pavement  can  be  laid  on  from  100  to  150  days 
and  in  16  states  on  from  150  to  200  days.  In  28  states 
all  construction  has  generally  ceased  by  Nov.  1.  These 
figures,  it  should  be  remembered,  register  prevailing 
practice.  They  should  be  supplemjnted  by  others  show- 
ing the  possible  extension  of  the  roadbuilding  season 
for  the  several  types  of  roads  in  the  different  tempera- 
ture zones.  With  a  roadbuilding  season  so  brief,  per- 
haps half  the  working  days  of  the  year  as  the  statistics 
indicate,  the  problem  before  highway  engineers  is  to 
determine  means  for  extending  road  work  over  a  longer 
period  of  the  year. 

Public  Works  and  Competition 

IT  IS  commonly  believed  that  public  improvements  are 
constructed  in  response  to  public  needs,  and  that  the 
demand  resulting  from  such  needs  is  the  impelling  force 
that  causes  the  improvements  to  be  built.  This  belief 
is  no  doubt  true  in  a  broad  sense,  although,  as  every- 
one knows,  public  demand  is  often  quite  inarticulate. 
But  other  influences  are  sometimes  the  immediate  mo- 
tives for  public  works  construction,  by  arousing  if  not 
creating  the  demand.  A  case  in  point  is  found  in  the 
Hudson  River  bridge  situation.  The  150-mile  length  of 
river  from  Albany  to  its  mouth  has  always  been  without 
a  highway  bridge,  and  traflic  has  contented  itself  with 
slow,  aw'kward  fern-  service.  Even  a  city  as  large  as 
Poughkeepsie  never  seemed  to  feel  the  need  for  better 
means  of  crossing;  at  any  rate  no  loud  demand  for  a 
bridge  came  from  that  city.  Some  months  ago,  how- 
ever, a  group  of  enterprising  engineers  conceived  that 
a  bridge  could  be  built  to  advantage  at  Anthony's  Nose, 
which  is  some  distance  below  Poughkeepsie,  and  pro- 
ceeded to  form  a  company  and  obtain  a  charter  for 
its  construction.  This  project  apparently  revealed  to 
Poughkeepsie  its  own  need  for  a  bridge,  for  at  once 
active  agitation  began,  first  to  block  the  Anthony's  Nose 
charter  and,  when  this  move  failed,  to  develop  an  inde- 
pendent bridge  project.  In  consequence  careful  engi- 
neering studies  were  entered  upon,  and  if  the  men  back' 
of  the  proposal  retain  their  faith  it  is  reasonably  cer- 
tain that  the  bridge  will  come  into  existence.  There 
can  be  no  doubt  that  the  traffic  demands  and  warrants 
its  construction,  but  the  traffic  demand  in  itself  would 
have  remained  silent  for  years.  If  the  bridge  is  built  it 
will  be  due  to  the  spur  of  competition.  Thus  it  appears 
that  our  old  friend  of  the  economics  primers  has  an  im- 
portant meaning  even  for  the  engineer,  and  should  be 
worth  cultivating. 

Economics  of  Logging  Railways 

THE  economic  aspect  of  railway  projects  assumes 
-special  and  very  practical  importance  .when  such 
peculiar  conditions  as  the  following  must  be  taken  into 
consideration:  (1)  A  definite  and  predetermined  total 
amount  of  traffic,  which  will  be  handled  in  a  period  of 
years,  after  which  the  railway  will  have  only  a  salvage 
value;  (2)  paying  traffic  all  in  one  direction  and  de- 
creasing gradually  from  the  outer  portions  of  the  line; 
(3)  possible  suspension  of  traffic  during  two  or  three 
winter  months.  But  these  are  actual  governing  condi- 
tions in  logging  railway  practice,  as  explained   in   an 


article  on  another  page.  It  will  be  evident  that  the  en- 
gineer who  has  to  provide  a  raihvay  for  the  removal  of 
timber  from  a  certain  forested  area  or  property  in 
mountainous  country  has  very  special  problems  to  con- 
sider in  the  economics  of  location,  construction  and 
operation.  With  the  economic  aspect  of  such  large  im- 
portance, it  is  evident  also  that  work  of  this  kind  cannot 
be  entrusted  simply  to  a  construction  foreman.  There 
is  a  somewhat  general  opinion  that  logging  railway 
w^ork  is  of  a  crude  and  pick-and-shovel  quality,  involv- 
ing little  or  no  engineering  skill.  But  from  the  article 
noted  above  it  will  be  seen  that  most  careful  considera- 
tion is  required  to  produce  a  line  that  will  provide 
economically  for  adequate  facilities  for  its  owners  in 
getting  out  their  timber  during  a  term  of  perhaps  ten 
to  fifty  years.  Furthermore,  it  is  encouraging  that 
several  of  the  larger  timber  concerns  now  recognize 
this  condition  and  realize  the  economic  or  direct  money 
value  to  themselves  in  putting  their  logging  railway 
work  into  the  hands  of  engineers. 


Widening  the  Laborer's  Opportunity 

ONE  effective  answer  to  the  trade  union  closed-shop 
apprentice  restriction  is  the  establishment  of  trade 
schools.  Aside  from  the  many  private  ventures  a  few 
cities  like  Cincinnati  have  initiated  public  schools. 
Chicago  has  recently  established  one  under  the  Citizens 
Committee  to  enforce  the  Landis  award.  The  move- 
ment has  grown  directly  out  of  the  fight  by  the  local 
unions  against  opening  up  the  decidedly  restrictive 
working  rules  and  regulations.  Basicly  the  union  idea 
of  restricting  the  number  of  skilled  mechanics  to  the 
lowest  possible  number  of  workmen  is  unsound.  It 
smacks  much  of  the  old  world  special  privilege  classes,  of 
the  caste  system  of  India.  Freedom  as  to  choice  of  work 
and  equality  of  opportunity  is  a  fundamental  of  Amer- 
ican life  and  thought. 

A  year  ago  the  average  young  man  in  Chicago  with 
an  aspiration  to  learn  one  of  the  closed-shop  trades  had 
neither  freedom  as  to  the  choice  of  the  trade  he  would 
like  to  enter  nor  equality  of  opportunity.  If  he  were  the 
son  of  a  carpenter  he  could  learn  the  trade  of  a  car- 
penter, but  it  was  practically  impossible  for  him  to 
become  a  plumber's  apprentice.  This  condition  could 
not  go  on.  The  inexorable  law  of  supply  and  demand 
has  a  corollary  that  is  almost  as  active  in  operation  as 
the  law  itself,  viz.,  demand  will  create  an  ever-increas- 
ing supply  until  the  remuneration  approaches  the 
average.  For  only  a  limited  time  can  artificial  barriers 
to  economic  laws  dam  the  flood  of  public  opinion  and 
urgent  necessity. 

Perhaps  nowhere  in  the  country  have  the  constitu- 
tional privileges  been  flaunted  and  these  economic  laws 
been  more  disregarded  than  in  Chicago.  But  Chicago 
is  on  the  way  toward  economic  freedom  and  equal 
opportunity  of  its  skilled  labor  through  the  operations 
of  the  Citizens  Committee  to  enforce  the  Landis  award. 
Judge  Landis  gave  a  new,  simple  and  practical  expres- 
sion to  what  Americanism  means.  His  decision  as 
arbitrator  in  the  controversy  between  the  building 
trade  unions  and  contractors  associations  largely  had  to 
do  with  present  working  conditions.  Day-to-day  and 
year-to-year  practical  operation  of  the  decision  has 
been  the  burden  of  the  committee  which  bears  the 
judge's  name. 

In  the  solution  of  the  supply-demand  feature  the  com- 
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mittee  has  borrowed  men  from  its  sister  cities.  At  the 
best  this  is  an  expedient  measure.  A  transfer  of 
money  from'  pocket  to  pocket  does  not  make  one  richer. 
Ten  million  people  with  ever-increasing  needs  are 
added  to  our  population  every  ten  years.  Accordingly 
the  existing  proportion  of  skilled  mechanics  must  more 
than  keep  pace  with  the  natural  increase,  which  means 
that  Peoria  cannot  lend  men  to  Chicago  permanently. 
Formation  of  trade  schools  open  to  everyone  is  the 
logical  development. 

The  Citizens  Committee  has  opened  the  first  class  in 
an  intensive  training  of  plumbing  apprentices.  The 
course  as  arranged  will  take  for  completion  two  and 
one-half  to  three  years  for  the  average  youth  instead 
of  the  four  years  under  the  former  union  conditions. 
Instruction  is  free.  Each  apprentice  is  assigned  to 
Landis  award  contractor  under  pay  after  three  weeks 
intensive  training.  Then  he  returns  to  the  school  for 
from  four  hours  to  one  day  per  week.  Courses  in 
other  trades  are  being  added.  The  oppoi-tunity  is  also 
given  for  advancement  by  those  already  in  the  trades. 
Already  many  men  in  the  helper  class  have  brought  up 
their  skill  to  that  of  journeymen  and  a  number  of  com- 
petent foremen  have  been  developed  from  the  journey- 
men. Naturally  the  men  have  been  pleased  to  move 
ahead  in  their  trade.  The  contractors  have  found  the 
school  has  not  only  improved  the  skill  but  also  the 
morale  of  their  men.  Problems  of  the  day's  work  are 
brought  up  and  discussed;  thus  defects  are  eliminated. 

Provisions  for  trade  schools  should;  receive  more 
attention  from  public  school  officials.  At  best  citizens 
committees  are  ephemeral  as  to  duration.  Close  co- 
operation of  the  schools  with  the  contractors  and  ulti- 
mately with  revamped,  new-visioned  labor  unions  (if 
any  are  to  exist)  will  always  be  necessary  to  make  the 
system  a  success.  Unwittingly  union  resistance  to  the 
enforcement  of  the  decisions  of  labor's  own  arbitrator 
has  widened  opportunity  in  Chicago. 


Emphasize  the  Practical 

ENGINEERS  are  fond  of  thinking  and  saying  that 
the  public  does  not  appreciate  them  and  that  from 
this  lack  of  recognition  spring  most  of  the  ills  of  under- 
payment, that  crystallized  grievance  of  the  profession. 
There  is  not  perfect  continuity  in  this  reasoning, 
because  the  analogy  does  not  hold  in  other  lines  of 
work.  No  one  especially  admires  the  straw  hat  whole- 
saler nor  goes  out  of  his  way  to  praise  the  great  work 
done  by  the  corporation  lawyer.  Yet  both  of  these  men 
are  paid  a  large  and  disproportionate  wage,  because 
each  in  his  own  way  can  take  advantage  of  the  economic 
necessities  of  those  to  whom  he  sells.  The  engineer,  on 
the  other  hand,  rarely  has  to  deal  with  an  individual 
or  compact  group  of  individuals  over  whom  he  can  exer- 
cise this  economic  advantage.  His  customer  or  his 
client  is  the  people  because  no  matter  with  whom  he 
deals  at  first  hand,  in  the  end  it  is  the  public  who 
benefits  by  his  work.  This  public,  then,  controls  his 
reward,  and  in  proportion  as  he  has  its  regard  will  he 
himself  profit,  taking  the  mass  of  engineers  and  not  the 
individual  as  a  measure. 

It  follows  that  this  growing  desire  to  inform  the 
people  of  the  importance  of  the  engineer  in  the  world's 
affairs  is  well  grounded  and  deserving  of  serious  study 
and   promotion,    but    in    so    doing    one    thing   must    be 


remembered :  the  engineer  is  a  practical  and  not  a 
romantic  figure.  Already  the  world  has  altogether  too 
high  an  appreciation  of  the  romantic  possibilities  of 
engineering.  The  application  of  the  forces  of  nature  to 
the  uses  of  man  has  a  great  hold  on  the  imagination.  It 
is  easiest  to  picture  it  in  its  outward  aspects,  to  see  only 
its  high  spots — Eads  throwing  the  Mississippi  to  clean 
its  own  outlet,  Marconi  picking  a  wave  out  of  the  ether 
to  carry  the  human  voice,  Goethals  driving  thirty 
thousand  men  to  dig  a  ditch  across  Panama  and,  in  its 
simplest  terms,  Kipling's  Findlayson,  a  lonesome  super- 
man struggling  far  from  civilization  to  bridge  the 
Ganges.  There  is  no  danger  of  the  public  underestimat- 
ing this  phase  of  engineering.  Next  to  the  soldier  and 
the  fast  disappearing  cowboy  the  engineer  is  the  most 
romantic  figure  of  the  times. 

But  the  great  and  enduring  everyday  work  that  the 
engineer  does  in  bettering  the  economic  and  physical 
conditions  of  life  are  not  properly  evaluated.  Toward 
changing  this  the  publicity  efforts  of  engineering  socie- 
ties can  well  be  directed.  Citizens  can  be  shown  how  the 
rearranging  of  traffic  routes  save  life,  how  the  improve- 
ment of  the  water  supply  reduces  disease,  how  the 
development  of  a  better  type  of  paving  lowers  taxes — 
not  as  generalities  but  as  specific  instances  in  which  the 
citize|F  himself  is  interested.  Stockholders  can  be  told 
how  the  engineering  control  of  the  business  has  in- 
creased profits — and  if  it  does  not  when  properly 
applied  all  of  us  who  are  in  engineering  and  believe 
in  its  principles  had  better  get  into  something  else.  In 
both  public  and  private  enterprises  the  practical  must 
be  emphasized  and  the  khaki  clad  romantic  left  as  far 
as  possible  to  the  scenario  writer  and  the  weekly  fiction 
magazine. 

Two  weeks  ago  in  New  York  State  there  was  a  good 
example  of  how  great  is  the  emotional  appeal.  For 
state  engineer  the  Socialists  ran  Steinmetz,  the  elec- 
trical genius,  a  romantic  figure  in  engineering  if  there 
ever  was  one.  Against  him  the  two  major  parties  put 
up  good  engineers,  each  a  man  of  experience  in  the 
administration  of  state  office  and  either  one  superior  to 
Dr. Steinmetz  in  the  detail  qualifications  necessary  in 
the  office  of  state  engineer.  What  happened?  He  was 
not  elected  but  over  200,000  of  the  voters  of  the  state 
of  New  York  scratched  their  party  tickets  and  voted  for 
the  man  who  leads  the  world  in  the  knowledge  of  elec- 
trical transmission,  not  because  that  and  his  numerous 
other  talents  were  desirable  in  the  state  engineer's  office 
but  because  he  has  become,  justly  no  doubt,  the 
romantic  embodiment  of  engineering  genius.  What  the 
state  needed  before  election  was  some  good  publicity  as 
to  just  what  the  state  engineer  had  to  do,  what  were  the 
qualifications  of  each  of  the  candidates  and  how  much 
more  important  for  this  particular  job  were  qualities 
of  what  might  be  called  average  engineering  ability 
than  exceptional  genius  which  can  be  used  to  greater  ad- 
vantage where  it  is  now  occupied. 

In  hammering  on  the  practicalities  of  engineering 
there  may  be  danger  of  setting  up  in  the  mind  of  the 
public  a  cold  dollar-and-cents  individual  who  has  no 
vision  beyond  the  immediate  material  job  in  hand.  That 
would  be  a  misfortune  which  can  be  avoided  by  proper 
publicity  methods,  but  even  such  a  figure  is  better  to 
present  than  the  adventurer,  whom  the  world  may  love 
but  not  necessarily  reward,  or  the  superman,  who  is 
both  respected  and  rewarded  but  who  in  real  life  is 
rare  and  therefore  untrue  as  a  representative  engineer. 
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Building  Concrete  Bridge  Around  An  Old  Steel  Bridge 

Old  Piers  Utilized  and  New  Ones  Placed  Midway  of  Old  Spans  in  Bridge  Across  Chattahoochee  River 
in  Georgia — Steel  Trusses  in  Service  During  Construction 


By  Searcy 

Bridge  Engineer.  State  Highw 

IN  THE  construction  of  a  new  concrete  arch  bridge 
replacing  an  old  steel  bridge  over  the  Chattahoochee 
River  at  Fourteenth  St.,  for  the  city  of  Columbus,  Ga., 
there  were  two  main  problems:  first,  the  utilization  of 
the  old  bridge  (substructure  and  superstructure)  to 
best  advantage  and  second,  the  minimum  inconvenience 
to  the  heavy  foot  and  wheel  traffic  which  uses  this 
bridge.  The  bridge  connects  Columbus  with  Phoenix 
City  and  Girard,  Ala.  The  solution  involved  the  con- 
struction of  the  concrete  arches  under  the  trusses  and 
the  utilization  of  the  old  piers. 

The  old  bridge  consisted  of  five  140-ft.  through  Pratt, 
pin-connected  trusses  with  a  24-ft.  roadway  and  two 
6-ft.  sidewalks.  The  bridge  had  a  wood  floor  and 
originally  carried  a  street  car  line  but  of  recent  years, 
due  to  bad  condition  of  floor  system,  street  cars  have 


B.  Slack 

ay  Department,  Atlanta,  Ga. 

Several  alternate  plans  were  considered  before  finally 
deciding  upon  the  filled  spandrel  arches.  One  of  these 
alternates  contemplated  the  use  of  through  concrete 
arches  with  bottom  chords,  the  arches  to  be  built  just 
outside  of  the  old  steel  trusses  as  the  centering  for  the 
arches  supported  by  the  trusses.  This  plan  was  aban- 
doned as  the  roadway  would  have  been  made  2  ft.  6  in. 
narrower  and  sufficient  room  was  not  provided  on  top 
of  the  old  piers  for  proper  detailing  at  the  ends  of  the 
arches.  The  plan  adopted  required  the  construction  of 
four  new  piers  between  the  old  piers  and  the  counter- 
forting  of  a  concrete  retaining  wall  between  the  cot- 
ton factories  so  that  it  would  serve  as  the  east 
abutment.  Between  the  new  piers  and  the  old  piers 
nine  filled  spandrel  barrel  arches  were  built  and  a  slab 
approach  supported  by  column  bents  connected  the  east 
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not  used  the  bridge.  The  substructure  consisted  of  four 
concrete  piers  with  round  ends  6  ft.  by  27  ft.  6  in.  under 
coping  and  gravity  type  concrete  abutments.  All  the 
piers  and  the  west  abutment  are  founded  on  solid  rock 
(gneiss).  The  east  abutment  is  on  piling.  Between  the 
east  abutment  and  the  fi'-st  pier  the  bridge  extends 
62  ft.  between  two  cotton  factories  before  reaching  the 
river  bank.  The  factories  are  connected  by  a  walk- 
way under  the  bridge  and  a  large  number  of  pipes, 
wires,  etc.,  and  one  of  the  requirements  of  the  new 
bridge  was  to  provide  as  much  space  as  possible  under- 
neath this  approach  for  use  by  the  factories.  The  old 
bridge  was  built  in  1901  and  a  careful  inspection  of  the 
concrete  piers  showed  them  to  be  of  good  material  and 
in  excellent  condition.  The  trusses  of  the  old  bridge 
were  in  fair  condition  but  the  floor  system  was  very 
much  weakened  by  corrosion  of  the  steel. 


abutment  and  the  improvised  abutment  pier.  The  west 
abutment  was  strengthened  by  adding  a  new  concrete 
wall  in  front  of  the  old  abutment. 

The  suggested  method  of  construction  set  forth  in  the 
specifications  was  as  follows:  "In  the  opinion  of  the 
engineers  the  logical  method  of  construction  of  this 
bridge  is  as  follows:  Cofferdams  be  constructed  for 
piers  "D,"  "F,"  "H,"  and  "J";  these  cofferdams  to  be 
floated  in  place  and  the  piers  erected  therein,  placing 
concrete  through  floor  of  the  existing  bridge;  abutment 
"B"  be  constructed;  bents  Nos.  1  to  5  be  constructed; 
additional  concrete  for  abutment  "K"  be  placed." 

"The  existing  steel  spans  can  be  raised  so  that  the 
bottom  flanges  of  the  floorbeams  will  clear  sidewalk 
elevations  of  the  new  bridge.  These  spans  can  be  raised 
by  cribbing  on  top  of  the  present  piers  and  after  proper 
height  has  been  reached  shoring  from  the  bases  of  the 
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existing  piers  to  the  bottom  of  the  shoes  of  the  spans 
leaving  no  crib  work  on  top  of  the  old  piers.  By  rais- 
ing the  spans  in  lifts  successively  traffic  can  be  main- 
tained during  this  operation.  After  the  old  spans  have 
been  raised  the  existing  piers  can  be  cut  off  to  the 
proper  elevations  and  new  caps  placed.  Centering  for 
the  arches  can  be  planned  so  as  to  be  supported  from 
the  floorbeams  of  the  old  spans.  The  centering  for  the 
arches  can  be  placed  and  the  arches  concreted  through 
the  floor  of  the  old  bridge.  After  the  centering  has  been 
removed  the  spandrel  walls  can  be  built,  omitting  side- 
walks; spandrel  fills  can  then  be  made  and  the  old 
bridge  removed,  traffic  being  permitted  on  the  spandrel 
fill  of  the  new  bridge.  The  sidewalks  can  be  con- 
structed and  one-half  of  the  brick  pavement  laid,  traffic 


a  little  practice  the  crew  became  very  expert  and  the 
necessary  cuts  were  made  with  ease  and  surprising 
accuracy.  Cutting  out  concrete  from  one  of  the  old 
piers  is  shown  in  one  of  the  accompanying  illustrations. 
After  the  central  portion  of  the  new  pier  caps  and 
skewback  had  set,  lifting  beams,  consisting  of  two  24-in. 
I-beams  29  ft.  long  connected  by  plates,  were  cribbed 
up  on  the  new  concrete  work.  The  beams  were  so 
placed  that  they  overhung  the  shoes  of  the  two  adjacent 
trusses.  Holes  were  burned  through  the  cover-plates 
of  the  end  posts  and  straps  were  passed  around  the 
end  pins  of  the  trusses  and  over  the  lifting  beams. 
Four  75-ton  hydraulic  jacks  were  then  placed  and  lifting 
the  old  bridge  began.  It  was  necessary  to  raise  the 
bridge  8  ft.  6  in.  at  the  center  and  4  ft.  at  each  end 


ARCH  BRIDGE  UNDER  CONSTRUCTION  BENEATH  THE  OLD  TRUSS  BRIDGE 


can  then  be  diverted  from  the  spandrel  fill  to  the  new 
pavement,  and  the  bridge  can  be  completed.  The  east 
approach  span  can  be  constructed  beneath  the  old  bridge, 
the  first  span  of  the  old  bridge  being  raised  to  sufficient 
height  to  clear  the  new  slabs,  traffic  being  handled  to  the 
old  span  by  means  of  a  short  runway  on  grade  not 
exceeding  eight  per  cent." 

In  the  actual  construction  this  method  was  carried 
out  as  outlined  except  placing  bents  against  old  piers 
to  support  the  steel  trusses  while  the  piers  were  being 
cut  off  and  capped  for  the  arches.  The  method  used 
was  more  satisfactory  as  it  did  not  require  placing 
bents  against  the  piers.  The  central  portion  of  the  piers 
(about  20  ft.  long)  between  the  shoes  of  the  steel 
trusses  was  cut  down  to  the  proper  elevation  and  the 
middle  18  ft.  of  the  new  cap  and  aixh  skewbacks  poured. 
The  old  piers  were  cut  down  by  drilling  hoi  s  in  from 
both  sides  with  compressed-air  drills.  The  holes  were 
from  6  to  12-in.  centers  depending  upon  the  accuracy 
of  cut  desired.  The  holes  were  feathered  and  wedges 
wei'e  driven  splitting  the  concrete  out  in  blocks.    After 


so  that  the  floorbeams  of  the  old  bridge  would  clear 
the  extrados  of  the  new  arches  at  the  cr  wn. 

Traffic  was  maintained  over  the  central  part  of  the 
bridge  and  both  sidewalks  during  the  lifting,  runways 
provided  at  each  end  being  shifted  as  the  trusses  were 
lifted.  After  the  lifting  was  finished  the  lifting  beams 
were  cribbed  up  on  the  new  concrete  skewback,  leaving 
the  ends  of  the  piers  clear  so  that  the  old  concrete  could 
be  cut  down  and  the  new  cap  and  skewback  for  the 
arch  ribs  completed.  The  new  bridge  required  a  coun- 
terfort at  the  ends  of  the  piers  bracing  the  spandrel 
walls.  At  the  ends  of  the  old  piers  contractors  en- 
larged these  counterforts  somewhat  and  poured  them 
up  to  a  suitable  height  to  carry  the  old  trusses.  As 
soon  as  the  concrete  had  set,  the  trusses  were  low- 
ered until  the  shoes  rested  on  the  counterforts  and 
the  lifting  beams  and  cribbing  were  removed  to  be 
reused. 

After  the  old  steel  spans  had  been  raised  and  set  on 
the  counterforts,  centering  for  the  arch  rings  was  con- 
structed   under    the    old    spans.      The    centering    was 
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iupported  by  fastening  rods  to  the  floorbeams  of  the 
old  trusses.  These  rods  were  wrapped  with  tar 
paper  where  they  passed  through  the  concrete  arch  ring 
so  that  they  could  be  withdrawn  as  soon  as  the  arch 
rings  had  set.  To  prevent  overloading  the  old  trusses 
the  arch  barrels  were  poured  in  three  sections  each  9  ft. 
wide.  The  downstream  sections  were  poured  first  from 
abutment  "B"  entirely  across  to  abutment  "K."  As 
rapidly  as  these  sections  set  the  centering  was  released 
and  set  for  the  upstream  section.  As  soon  as  the  up- 
stream sections  had  set  the  centering  was  released 
and  the  center  section  poured,  completing  the  arch 
barrels. 

Forms  for  the  spandrel  walls,  cross  walls  and  side- 
walk brackets  were  constructed  between  the  arch  bar- 
rels and  the  old  trusses  and  this  portion  of  the  new 
bridge  was  completed.  The  spandrel  fill  was  made  by 
dumping  through  the  floor  of  the  bridge.  A  rather 
coarse  sand  with  a  small  amount  of  loam  was  used  for 
this  fill  and  the  material  was  wet  down  in  layers  as 
it  was  placed.  The  stone  drains  along  the  backs  of  the 
spandrel  walls  proved  very  effective  in  carrying  off 
the  water  used  for  packing  the  sand.  When  the  span- 
drel fill  was  completed  the  floorbeams  of  the  old  bridge 
were  blocked  up  on  the  fill  and  the  old  trusses  were 
taken  down.  The  spandrel  fill  was  then  made  up  to 
the  level  of  the  floor  system  and  the  floorbeams  wer^ 
removed,  the  floor  and  stringers  resting  directly  on 
the  sand  fill. 

The  old  floor  was  cut,  leaving  a  width  of  from  12  to 
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15  ft.  directly  against  the  upstream  side  of  the  bridge 
and  a  9  ft.  strip  of  the  concrete  paving  base  was  poured 
between  the  edge  of  the  old  floor  and  the  downstream 
curb.  After  this  paving  base  had  set,  traffic  was 
diverted  from  the  floor  of  the  old  bridge  to  the  9  ft. 
base,  the  old  flooring  was  removed  and  after  setting 
street-car  tracks  the  paving  base  was  completed.  The 
vitrified  brick  paving  was  placed  from  the  upstream 
street-car  track  to  the  upstream  curb  and  as  soon  as 
completed  traffic  diverted  from  the  downstream  con- 
crete paving  base  to  the  finished  brick  paving  and 
the  remainder  of  the  brick  surfacing  was  completed. 
An  asphaltic  filler  was  used  in  making  the  brick 
pavement. 

Conatrvction  Methods — The  equipment  and  methods 
used  by  the  contractors  were  very  well  planned.  All 
materials  were  delivered  by  rail  to  a  yard  about  500  ft. 
from  the  east  end  of  the  bridge  where  they  wei-e  un- 
loaded and  stored  by  a  crane.  The  same  crane  used 
for  unloading  was  also  used  to  fill  the  material  hoppers 
of  the  central  mixing  plant.  All  concrete  was  mixed 
at  this  plant  and  hauled  to  the  bridge  in  trucks  with 
dump  bodies  and  handled  by  chutes  from  the  truck 
bodies  to  the  forms  through  trap  doors  and  holes  in  the 
floor  of  the  old  bridge.  In  spite  of  the  heavy  traflSc 
over  the  bridge,  which  greatly  hampered  the  concrete 
trucks,  as  much  as  100  cu.yd.  of  concrete  was  frequently 
handled  in  a  day. 

All  drilling  was  done  by  air  which  was  furnished  by 
a  compressor  located  near  the  east  end  of  the  bridge. 
Electric  power  was  also  available  for  lights,  pumping, 
etc.  A  woodworking  shop  equipped  with  a  band  saw, 
cutoff  saw,  planer  drill  press,  etc.,  driven  by  electric 
motor  was  set  up  near  the  material  yard  and  all  neces- 
sary wood  work  for  the  frame  was  done  here.  Work 
in  the  river  was  done  from  a  barge  equipped  with 
hoisting  engine  and  stiff'-leg  derrick,  dredging  in  the 
cofferdams  being  done  with  an  orange-peel  bucket. 

Under  terms  of  the  contract  14  days'  interruption  to 
traffic  was  allowed  during  the  removal  of  the  old  bridge 
and  laying  of  the  paving  base.  By  constructing  a 
traveler,  for  removing  the  old  bridge,  through  which 
traffic  could  pass  and  by  cutting  the  floor  so  as  to 
permit  laying  the  paving  base  in  sections,  the  con- 
tractors maintained  traffic  with  only  a  few  hours'  fnter- 
ruption  during  the  entire  construction. 

This  work  was  done  by  Hardaway  Contracting  Co. 
for  the  city  of  Columbus,  Ga.  B.  H.  Hardaway,  Jr., 
and  Cuy  Jones  were  in  charge  for  the  contractors. 
ijO^rj'!  Hardaway  was  engineer  for  the  contractors. 
Carrc'.t  &  Slack  were  consulting  and  designing  engi- 
ne::-. 
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A  Low-Head  Hydro-Electric  Plant 
of  84,000  Hp.  in  Norway 

Development  Illustrative  of  Modern  European 

Practice  Involves  Large  Roller  Dam 

and  Novel  Timber  Chute 

By  W.  Francis  Lloyd 

London,  Kngland 

RECENT  European  practice  in  the  design  of  low- 
.  head  hydro-electric  plants  is  well  illustrated  in 
the  new  84,000-hp.  development  recently  completed  at 
Raanaasfos,  on  the  river  Glommen,  50  miles  from 
Ki-istiania,  Norway.  The  scheme  presents  many  unique 
features  which  are  of  particular  interest.  In  conse- 
quence of  several  other  water-power  developments  on 
the  same  river,  the  total  daily  discharge  of  the  river 


of  steel  construction  are  laid  across  the  river  to  divert 
the  timber  toward  the  chute. 

The  intake  is  provided  with  a  sluice  gate,  in  front 
of  which  is  laid  an  adjustable  bottom  plate  which  reg- 
ulates the  water  supply  to  the  chute. 

The  Dam — The  dam  comprises  a  spillway,  discharge 
sluice  gates,  two  sector  dams  and  a  roller  dam. 

The  spillway  is  designed  for  discharging  masses  of 
ice  which  accumulate  in  winter  above  the  power  station 
intake.  The  spillway  is  3  m.  long  and  is  provided 
with  a  sluice  gate  which  may  be  quickly  opened  and 
closed  to  get  rid  of  the  ice  blocks. 

Surplus  water  is  discharged  through  six  sluice  gates 
situated  at  the  bottom  of  the  dam,  each  2  m.  wide  by 
4  m.  high.  These  gates  were  designed  to  discharge 
sufficient  water  to  facilitate  work  on  the  foundations 
of   the   dam   and   turbine    intake   during   constructrion. 


LOOKING    ACROSS    THE  DAM    TO    THE    POWER    HOUSE    IN    .\EW  RAANAASFOS   DEVELOPMENT  IN  NORWAY 
Roller  dam  in  foreground  has  21.3  ft.  diameter.     View  taken  in  April  and  shows  late  ice  conditions. 


at  Raanaasfos  is  guaranteed  at  a  certain  amount — 
varying  with  the  time  of  the  year.  To  provide  for  the 
guaranteed  daily  discharge  and  also  for  the  best  avail- 
able head  in  the  various  seasons,  it  is  necessary  to  use 
a  roller  dam  and  two  sector  dams,  by  the  manipulation 
of  which  it  is  possible  to  adjust  the  head  and  discharge 
to  a  nicety. 

Timber  Chute — Owing  to  the  enormous  quantity  of 
timber  passing  down  the  river  the  government  required 
the  power  company  to  construct  a  timber  chute  to 
provide  an  adequate  passage  for  the  timber  in  the  low 
water  period.  The  chute  is  designed  to  deal  with  about 
180,000  logs  a  day,  the  necessary  water  amounting  to 
from  15  to  30  cu.m.  per  sec.  The  chute  is  800  m.  long, 
200  m.  of  it  taking  the  form  of  a  tunnel,  the  remaining 
portion  being  an  open  concrete  canal. 

The  section  of  the  tunnel  is  trapezoidal  to  secure  a 
large  area  for  the  logs  with  the  minimum  loss  of  water. 

The  cross-sectional  area  and  gradient  are  designed  to 
give  the  water  an  ever-increasing  speed,  thereby  elim- 
inating  the   possibility   of  the   logs   jamming.      Booms 


The .  gate  hoisting  gear  may  be  controlled  either  by 
electricity  or  by  hand. 

The  sector  dams — which  are  a  new  departure  for 
Norway — are  each  50  m.  long  and  are  capable  of  reg- 
ulating the  head  to  an  extent  of  3.75  m.  They  can  be 
opened  or  closed  in  10  min.  When  completely  closed, 
opening  is  facilitated  by  the  injection  of  compressed 
air  into  the  interior  of  the  sectors.  Thawing  out,  in  the 
winter,  is  effected  by  steam  supplied  by  a  boiler  accom- 
modated in  the  middle  pier. 

The  roller  dam,  seen  on  the  left  in  the  above  view, 
is  45  m.  long,  the  diameter  of  the  cylinder  is  6.5  m. 
and  the  weight  500  tons.  It  can  be  lifted  to  the  full 
open  position  in  65  min.  by  a  50-hp.  motor  woi-king 
through  a  gearing  of  4,200:1,  the  largest  gear  wheel 
weighing  10  tons.  The  operating  gear  at  the  ends  of 
the  cylinder  is  heated  electrically  to  insure  operation 
in   the  most  severe   frost. 

The  roller  dam  is  capable  of  adjusting  the  head  to 
an  extent  of  6.5  m. 

Power  Station — The  power  station  is  built  on  an  e.x- 
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tension  of  the  dam  on  the  left  bank  of  the  river.  The 
turbine  pits  consist  of  six  open  flumes  in  which  the 
turbines  gates  and  trash  racks  are  installed.  During 
the  winter  the  racks  are  electrically  heated  to  prevent 
ice  formation.  The  gate  operating  machinery  is  housed 
in  a  special  building  which  is  heated  by  hot  air  from 
the  generators. 

The  six  turbines  are  of  the  horizontal,  twin  runner, 
Francis  type,  each  capable  of  developing  12,500  hp.  at 
13  m.  head  or  14,000  hp.  at  14  m.  head.  The  speed  is 
107  r.p.m.  corresponding  to  a  specific  speed  of  388 
metric  units.  The  diameter  of  the  runners  is  3. .5  m. 
and  the  guaranteed  efficiency  85  per  cent.  Three  of 
the  turbines  are  of  Swedish  and  three  of  German  manu- 
facture. 
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SECTIO.V    THROUGH    POWER    HOrSE    SHOWI.VG    ONE    OF 
THE   GERMAN  TURBINES 

A  great  point  of  difference  of  design  between  the 
Grerman  and  Swedish  turbines  lies  in  the  arrangementi-- 
for  supporting  the  main  shaft.  The  Swedish  turbines 
lave  no  middle  bearings,  the  shafts  being  of  hollow 
iesign  and  of  sufficiently  large  diameter  to  keep  the 
rnaximum  deflection  within  the  prescribed  limits.  Such 
an  arrangement  eliminates  the  heavj'  cost  of  the  middle 
bearing  with  the  consequent  necessity  of  providing  an 
inspection  shaft. 

The  drawing  shown  gives  the  general  arrangement 
of  one  of  the  German  turbines  directly  coupled  to  the 
generator.  A  section  of  the  plate  steel  inspection  shaft 
to  the  middle  bearing  is  indicated  in  this  drawing. 
This  shaft  runs  down  from  the  bearing  at  an  angle 
of  about  45  deg.  to  meet  the  communication  tunnel 
running  out  from  the  generator  room  below  ground. 

The  governing  arrangements  of  all  the  turbines  are 
of  the  automatic  oil  pressure  double  servomotor  type, 
the  oil  being  supplied  under  pressure  by  separate  oil 
accumulators.  The  regulating  movement  is  communi- 
cated to  the  guide  vanes  in  the  usual  way  by  means  of 
a  horizontal  regulating  shaf:  supported  by  bearings 
on  the  turbine  casing. 


LOOKING   UPSTREAM   TOWARD   THE    PLANT 
Trapezoidal  concrete  limV)er  flume  shown  at  left  foreground. 

The  six  direct-coupled  generators  are  designed  to 
develop  12,000  kw.  each  at  7,500  volts  a.c.  They  are 
of  the  totally  enclosed  type  and  are  air  cooled.  The 
air  is  drawn  from  the  tail  race  side  of  the  power 
station  and  driven  through  the  generator  coils  by  vanes 
fixed  on  the  rotors.  The  discharged  hot  air  is  led 
through  ducts  to  the  sluice  gate  house. 

An  auxiliary  250  hp.  hydro-electric  unit  is  installed 
at  one  end  of  the  generator  room,  for  excitation  pur- 
poses  and   station  service. 

The  bulk  of  the  power  station  output  will  be  trans- 
mitted to  Kristiania  at  50,000  volts,  three-phase,  50 
cycles,  the  remainder  supplying  the  surrounding  coun- 
try at  a  line  voltage  of  17,000. 

Work  on  this  scheme  was  commenced  in  1919,  and 
the  chief  engineer  in  charge  of  the  whole  construction, 
August  Paus,  is  to  be  congratulated  on  having  the 
turbines    running    according   to    schedule,    in    spite    of 


LOOKING  DOWNSTREAM  TOWARD  POWER  HOUSE 
Timber  boom  in  right  foreground  and  bridge  over  dam  at 
right  background. 

many  unforeseen  difficulties.  The  total  cost  of  the  devel- 
opment is  estimated  at  Kr.  40.000,000  which  is  equiv- 
alent to  Kr.  476  per  maximum  horse-power. 


Weight  and  Cost  of  Rondout  Creek  Bridge 

Supplementing  the  information  on  the  705-ft.  sus- 
pension bridge  over  Rondout  Creek  at  Kingston,  N.  Y., 
given  in  our  issue  of  Sept.  14,  p.  424,  the  following 
figures  on  cost,  weight  and  capacity  can  be  given: 
The  total  cost  of  the  structure  i.s  about  $700,000.  The 
design  loading  is  a  continuous  line  of  15-ton  motor 
trucks  in  both  directions,  which  i-epresents  the  heaviest 
trunk-line  highway  traffic.  The  cables  and  suspenders 
weigh  300  tons,  and  the  structural  steel  of  toweri;, 
trusses  and  floor  system  1,430  tons. 
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Auxiliary  Submerged  Intake 
Alongside  Tower 

Experiments  with  Model  of  New  St.  Louis  Water 

Tower  Indicate  Sand  and  Ice  Must  Be 

Handled  bv  Different  Means 


By  C.  M.  Daily 


Kngini->T  in  Charge,  Supply  and  Purifyins; 
St.  Louis. Mo. 


StTtion.  Water  Division, 


FROM  an  experimental  model  of  the  new  St.  Louis 
water  tower  it  has  been  concluded  that  the  best  ar- 
rangement is  to  have  a  submerged  intake  alongside  for 
use  only  in  the  winter  to  prevent  the  entry  of  ice. 
Permanent  nose  pieces  or  deflectors  will  not  effectively 
keep  out  both  ice  and  sand. 

The  water  supply  for  the  St.  Louis  water  department 
has  been  taken  from  the  Mississippi  River  for  nearly 
100  years  and  for  more  than  one-half  of  that  period 
was  drawn  through  intake  towers  located  in  the  chan- 
nel. The  Bissell's  Point  intake  tower,  which  was  built 
about  1870  and  abandoned  in  1895,  was  located  close  to 


cles,  which  are  carried  by  the  swirls  and  eddy  current 
to  the  bottom  of  the  river  and  into  the  ports. 

Over  a  year  ago  an  experimental  intake  tower  and 
tunnel  were  constructed  on  a  1/30  scale  of  the  new 
tower  and  various  experiments  were  conducted  with 
floating   ice   at   velocities   equal  to   the  velocity   in  the 

river    multiplied    by     18   100.      (     /q,))-       The    water 
was  maintained  at  a  depth  corresponding  to  the  depth 

Coffercfofni  fo  bs  lashed  h  barge  lying 
between  If  and  new  lower 
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Plan    of  Submerged    In+ake  Inside  of  Cofferdam 


J,  AiKlior  adjusting  atvm ^.  a  'Uncher  bolt 
El  84  i 
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El  31  ^,8> 

Submerged   Intake   Tunnel    Q\^'ii   New  Tower 

shore  in  the  channel.  Our  files  show  that  various  ice 
booms,  ice  deflectors  and  other  devices  were  designed  and 
built  to  prevent  ice  from  entering  its  ports.  The  old 
tower  at  the  Chain  of  Rocks  was  built  in  1894  and  has 
to  its  credit  many  such  devices  designed  and  built  for 
the  same  purpose.  All  of  these  expedients  were  more  or 
less  unsuccessful,  due  to  the  varying  direction  and 
velocity  of  the  current  when  carrying  large  quantities 
of  ice.  The  latest  and  perhaps  the  most  successful 
measure  undertaken  for  the  purpose  was  the  rebuilding 
of  Homer's  Dike,  which  caused  a  cross-current  to  deflect 
the  main  ice-bearing  current  away  from  the  tower. 

The  new  tower,  which  was  built  at  the  Chain  of 
Rocks  in  1915,  has  lower  ports  than  the  old  one,  but 
it  has  been  less  effective  in  excluding  the  ice,  due  un- 
questionably to  its  location  closer  to  the  center  of  the 
channel,  in  a  stronger  current,  where  more  ice  strikes 
the  tower  and  is  crushed  by  the  impact  into  small  parti- 


Section    B-B 

Submerged    intake    inside  of  Cofferdam 

SUBMERGKD   LVTAKE  FOR  USE  IN  WINTER  TO   PREVENT 
ENTRY  OF  ICE 

of  the  river  during  low  stages  in  winter.  It  was  found 
that  the  eddy  currents  carried  the  ice  to  the  bottom  of 
the  model  channel  and  into  the  ports.  Various  deflectors 
were  placed  in  front  of  and  behind  the  tower;  it  was 
found  that  when  the  deflector  did  not  cause  the  water  to 
pile  up  ahead  of  the  tower  no  ice  was  carried  below  the 
surface. 

In  connection  with  the  model  tower  several  submerged 
intakes  were  placed  close  to  the  tower  and  determina- 
tions were  made  of  the  amount  of  floating  ice  which 
would  enter  them,  also  of  the  amount  of  sand  which 
would  enter  when  sand  bars  of  various  heights  passed. 
The  results  of  the  experiments  are  given  in  the  Water 
Commissioner's  annual  report  of  last  year  as  follows: 

The  model  nose  piece  or  deflector  in  front 'of  the  tower, 
while  efficient  for  preventing  ice  from  entering,  is  very  in- 
efficient in  preventing  the  sand  from  entering  the  gates 
when  a  bar  of  any  height  is  passing. 

The  submerged  intakes  are  efhcient  for  preventing  the 
ice  from  entering  the  tower  and  also  for  preventing  the 
sand  from  entering  when  a  low  bar,  under  3  ft.,  is  passing. 
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When  a  bar  of  more  than  3  ft.  in  depth  is  passing  a  great 
deal  of  sand  will  enter. 

The  tower  as  designed  is  very  efficient  in  preventing  sand 
from  entering  the  tunnel  when  a  low  bar  is  passing,  but 
with  a  high  sand  bar,  say  over  4  ft.,  sand  and  gravel  will 
be  lifted  to  any  of  the  higher  gates  by  the  eddy  caused  by 
the  sharp  nose  piece. 

It  is  very  evident  that  if  ice  i.s  allowed  to  pas,s  undis- 
turbed little  will  be  drawn  into  a  port  a  few  feet  below 
the  surface,  but  if  the  port  is  on  the  side  of  a  tower  at 
the  bottom  of  the  river  a  blunt  nose  piece  is  necessary  to 
cause  a  side  current  to  force  the  sand  from  the  side  of 
the  tower.  In  consequence  it  is  impossible  to  place  any 
sort  of  a  permanent  deflector  ahead  of  the  new  tower  to 
meet  both  conditions.  The  two  conditions  must  be  met 
separately.  A  submerged  intake,  as  shown  in  the  illus- 
tration, is  suggested  as  a  solution  for  the  ice  troubles. 
It  is  intended  to  use  the  submerged  intake  only  during 
the  winter  months,  keeping  it  closed  the  remainder  of 
the  year.  The  accumulation  of  sand  during  the  sum- 
mer months  in  the  short  tunnel  from  the  submerged 
intake  to  the  down-take  shaft  will  be  easily  washed  into 
the  main  tunnel  and  carried  to  the  pumps  each  winter 
without  any  difficulty. 

The  tunnel  work  may  be  done  from  the  down-take 
shaft  and  the  gate  erected  before  breaking  through  the 
outer  end  within  the  cofferdam  previously  anchored  in 
place.  An  air-lift  pump  on  shore,  of  more  than  5-m.g.d. 
capacity,  will  care  for  the  leakage. 

It  is  estimated  that  the  cost  of  this  work  under  the 
most  adverse  river  conditions  will  not  exceed  $40,000  and 
that  under  favorable  river  conditions  the  cost  may  be 
only  $30,000. 

Seattle  Fills  Land  with  Garbage, 
Ashes  and  Refuse 

For  Thirty  Cents  a  Ton  Sanitary  Fills  Are  Being 

Made  at  Sixteen  Points  Within  City  Limits 

— Three  Destructors  Scrapped 

FOR  about  seven  years  Seattle,  Wash.,  has  been  dis- 
posing of  its  garbage,  ashes,  and  other  refuse  withir. 
the  city  limits  by  the  "sanitary  fill"  method — that  is. 
by  dumping  it  on  low  land  and  covering  it  with  earth. 
The  earth  covering  is  only  a  few  inches  deep  and  is  but 
a  small  percentage  of  the  total  volume  of  the  fill  which 
may  be  as  much  as  18  or  20  ft.  deep.  In  contrast  to 
popular  objection  that  was  at  first  raised  to  this  method 
of  disposal,  it  has  now  been  demonstrated  that  these 
fills  can  be  made  so  as  to  be  entirely  free  from  nuisance. 
The  present  attitude  of  the  people  of  Seattle  is  shown 
by  the  fact  that  the  Health  Department  has  on  file 
continually  a  waiting  list  of  property  owners  who  desire 
to  have  lots  filled  by  this  method. 

The  development  of  the  sanitary  fill  is  held  by  the 
Seattle  authorities  to  be  cheaper  and  more  satisfactory 
than  incineration.  The  use  of  Meldrum  destructors  (a 
British  type)  was  discontinued,  city  officials  state,  on 
account  of  the  high  cost  of  operation.  These  were 
all  duplicate  installations,  each  having  a  capacity  of 
65  tons  per  24  hours.  The  first  was  built  in  1908  and 
was  used  five  years;  the  second  and  third  units,  built 
in  1911  and  1912  respectively,  were  each  used  for  three 
years.  These  destructors  are  reported  to  have  been 
very  effective,  the  only  objection  being  cost  of  operation. 

Records  kept  by  the  engineering  department  give 
costs  that  average  about  60  cents  per  ton,  exclusive  of 


depreciation,  interest  on  the  investment,  or  other  over- 
head charges.  The  actual  total  cost,  in  the  opinion  of 
city  offiicals,  was  about  $1  per  ton.  At  that  time  the 
average  wage  paid  men  working  at  the  destructor  was 
only  $3  per  day.  Under  present  conditions  it  is  esti- 
mated that  the  cost  per  ton  would  be  about  double  the 
previous  figures. 

One  of  the  three  destructors  was  retained  by  the  city 
for  some  time  as  a  place  to  burn  paper  and  other  waste 
material  of  an  inflammable  nature  but  since  1915  in- 
dividuals have  been  allowed  to  pick  paper,  cardboard, 
etc.,  from  the  fills  and  they  also  assist  the  city  to  some 
degree  by  sorting  out  other  inflammable  material.  All 
three  destructors  have  therefore  been  disposed  of.  One 
of  the  buildings  was  razed,  a  second  remodeled  for  a 
carpenter  shop,  and  a  third  leased  for  storage  purposes. 

In  contrast  to  disposal  by  incineration  the  cost  of 
making  the  sanitary  fills,  exclusive  of  delivery  costs, 
is  about  30  cents  per  ton,  or  less  than  one-third  the 
cost  of  incineration  as  practiced  at  Seattle  a  few  years 
ago.  The  30-cent  charge  includes  no  allowance  for  the 
increased  value  of  filled  land.  Dwellings  have  been  built 
on  sanitary  fills  20  ft.  deep. 

Collection  and  Delivery — Delivery  is  now  being  made 
to  sixteen  fills  widely  distributed  over  the  city.  This 
wide  distribution  materially  reduces  delivery  cost  by 
shortening  the  haul.  A  total  of  ninety-three  teams  with 
two  men  each  collect  garbage  from  the  entire  city 
(except  hotels  and  restaurants)  which  now  has  a  popu- 
lation of  about  315,000  and  covers  an  area  of  about  66 
square  miles.  Collections  are  made  once  a  week  from 
dwellings,  every  three  or  four  days  from  apartment 
houses  on  the  outskirts  of  the  city,  and  six  or  seven 
times  per  week,  as  required  by  sanitary  conditions  and 
freedom  from  alley  obstruction,  from  factories,  docks, 
department  stores  and  throughout  the  business  district 
generally. 

The  hotels  and  restaurants  have  contracts  with  the 
owners  of  a  hog  ranch  who  take  all  garbage  from  these 
places  that  can  be  used  as  hog  food.  The  collection  of 
garbage  and  refuse  by  the  city  is  made  without  charge, 
the  cost  of  this  service  being  met  by  taxation.  In  mak- 
ing the  household  collections  there  is  no  restriction  on 
what  will  be  accepted.  Everything  classed  as  refuse 
is  included  and  anything  from  old  bath  tubs  to  tree 
trimmings  is  taken  without  objection.  In  fact,  "gar- 
bage" in  Seattle  is  taken  to  include  kitchen  wastes, 
ashes,  tree  prunings,  boxes  and  other  packing  mate- 
rials discarded  by  department  stores,  commission  houses 
and  factories.  Practically  everything  wasted  in  the 
city  except  sewage  and  the  debris  from  buildings  that 
are  razed,  is  accepted  by  the  scavengers. 

Sites  preferred  for  garbage  disposal  under  the  pres- 
ent plan  are  areas  where  a  fill  10  to  14  ft.  deep  can  be 
made  adjoining  paved  streets.  As  a  new  fill  is  started 
it  is  brought  up  to  the  desired  level  and  then  maintained 
at  that  level  by  dumping  the  garbage  over  the  edge  of 
the  fill  instead  of  on  top  of  it.  As  fast  as  the  area 
of  the  finished  level  is  extended  it  is  covered  with  a  few- 
inches  of  sand,  and  planks  are  laid  as  a  runway  for  the 
garbage  wagons. 

Loads  of  sand  or  other  material  used  for  covering 
the  garbage  are  delivered  on  top  of  the  fill  at  the  point 
where  the  garbage  wagons  dump  over  the  edge.  One 
attendant  paid  at  the  rate  of  $5  a  day  is  kept  on  each 
fill.    He  shovels  earth  over  the  edge  as  required  to  cover 


November  23,  1922 


ENGINEERING     NEWS-RECORD 


877 


the  freshly  dumped  garbage,  rakes  some  of  the  garbage 
down  the  dump  to  get  the  desired  arrangement,  and 
does  a  limited  amount  of  sorting  and  piling  up  wooden 
boxes  and  other  objects  of  a  large  size  at  the  foot 
of   the   dump. 

Method  of  Filling  and  Covering — The  covering  is 
done  as  soon  after  dumping  as  is  consistent  with  the 
separation  of  material  that  can  be  burned  readily.  The 
picking  over  is  done  largely  by  persons  who  come  for 
the  paper  and  cardboard  they  can  glean  from  the  piles. 
This  salvage  nets  them  about  $3  per  day  and  as  they 
aid  in  clearing  the  material  that  can  be  burned,  it  has 
been  found  cheaper  for  the  city  to  allow  them  to  salvage 
this  material  for  their  own  benefit  than  to  have  it  re- 
moved at  the  prevailing  laborer's  wage.  Boxes  and 
other  bulky  objects  that  will  burn  are  piled  up  near  the 
foot  of  the  dump  and  the  attendant  occasionally  sets 
fire  to  these  piles. 

Garbage  delivered  at  a  fill  recently  visited  by  a  rep- 
resentative of  this  journal  amounted  to  an  average  of 
twelve  wagon  loads  a  day  or  about  96  cu.yd.  This  was 
adequately  covered  by  8  cu.yd.  of  sand  per  day,  spread 
on  as  the  garbage  was  dumped  over  a  12-ft.  embank- 
ment. This  was  in  August  when  there  were  practically 
no  ashes  in  the  garbage.  During  winter  months,  when 
seventy  or  eighty  tons  of  ashes  are  collected  daily,  some 
of  the  fills  are  entirely  covered  with  the  ashes  without 
requiring  any  filling  material  brought  in  expressly  for 
the  purpose.  The  total  amount  of  garbage  now  collected 
daily  by  the  city  varies  from  400  tons  in  summer  to 
about  500  tons  in  winter. 

The  sand  or  other  material  for  the  covering  is  de- 
livered by  two  teams  which  do  nothing  else  and  two 
trucks  which  devo*e  part  of  their  time  to  this  work. 
Thus  far  it  has  never  been  necessary  to  excavate  mate- 
rial expressly  for  this  purpose  or  to  haul  it  for  dis- 
tances greater  than  about  1}  miles.  Usually  suitable 
covering  material  is  available  close  to  the  garbage  fill. 
Often  this  comes  from  public  or  private  grading  or 
excavating  operations.  A  large  supply  of  waste  is  taken 
regularly  from  a  gravel  washing  plant  which  is  con- 
veniently located.  Often  the  department  has  on  file 
applications  for  the  disposal  of  more  material  than  can 
be  utilized  for  covering. 

Experience  has  taught  the  men  that  the  best  means  of 
making  an  effective  fill  is  to  work  the  wet  material  or 
"garbage"  proper  down  to  the  bottom  of  the  dump  slope 
and  then  get  the  dry,  coarser  refuse  over  it.  After  the 
sand  covering  is  shoveled  on,  which  is  done  immediately, 
from  piles  kept  at  the  edge  of  the  dump  for  that  pur- 
pose, there  is  practically  no  offensive  odor  or  gathering 
of  flies.  As  the  top  of  the  fill  is  kept  level  and  is  cov- 
ered with  earth,  it  has  the  same  appearance  as  any  fill 
made  entirely  of  earth  and  only  the  outer  end  of  the 
dump  at  the  time  of  dumping  betrays  the  true  nature 
of  the  fill. 

Fills  10  to  14  ft.  in  depth  increase  in  area  rather 
slowly  and  are  compacted  to  some  extent  by  the  wagons 
that  drive  over  them  daily.  After  several  years  of 
experience  it  is  asserted  that  these  fills  do  not  settle 
much  more  than  a  fill  made  entirely  of  earth  and  they 
are  approved  by  the  city  building  department  as  suit- 
able foundation  for  light  structures. 

Garbage  disposal  operations  in  Seattle  are  carried  on 
by  the  Health  Department  under  the  direction  of  C.  L. 
Murray,  superintendent,  who  supplied  the  data  on  which 
the  foregoing  notes  are  based. 


Foundation  Excavation  Removed  by 
Tunnels  at  Chicago 

Shafts  on  Building  Site  Chute  Material  to  Cars  of 

Narrow-Gage  Underground  Railway  for 

Disposal  on  Lake  Front 

REMOVAL  of  e.xcavated  material  from  building  sites 
.  by  tunnel  trains  and  thus  eliminating  much  truck 
haulage  and  dropping  of  dirt  in  crowded  city  streets 
is  an  unusual  method  which  has  been  in  operation  in 
Chicago  for  several  years.  This  method  is  made  prac- 
ticable by  utilizing  the  network  of  62  miles  of  small 
tunnels  which  underlies  the  central  portion  of  the  city 
and  carries  an  electrically-operated  freight  railway 
system  of  2-ft.  gage.     These  concrete-lined  tunnels  are 


FIG.    1.      NARROW-GAGE    TUNNEL    HANDLING    FREIGHT 
AND  EXC.WATED   M.\TERIAL   AT   CHIC.-^GO 

There   are   t-wo    inter-secting    tangent   tunnels   at    this   point, 
connected  by  four  junction  curves. 

of  oval  section  about  7i  ft.  high  and  6  ft.  wide,  with 
the  rail  level  approxim.ately  45  ft.  below  the  surface. 
One  of  the  numerous  intersections  of  the  east-west  and 
north-south  lines  is  shown  in  Fig.  1. 

In  deep  foundation  work  and  in  excavations  for  base- 
ments and  sub-basements  of  large  buildings  it  is  com- 
mon practice  to  sink  an  inclined  shaft  or  chute  to  the 
tunnel  under  the  site,  the  tunnel  being  enlarged  or 
having  a  spur  built  for  r.  siding  to  enable  a  car  to  be 
set  under  the  chute.  The  upper  end  of  such  a  shaft 
is  shown  in  Fig.  2.  Surface  dirt  is  excavated  usually 
by  steam  shovels  and  removed  by  motor  trucks  owing 
to  the  rapidity  and  cheapness  of  making  the  excavation 
and  removing  the  loose  materials.  But  for  the  slower 
work  of  excavating  and  handling  the  underlying  stiff 
clay  the  tunnel  system  has  many  advantages.  In  wreck- 
ing old  buildings  in  the  business  district  much  of  the 
debris  is  removed  by  the  tunnel  cars. 

This  tunnel  system  was  built  particularly  for  freight 
handling  service  and  connects  numerous  railway  freight 
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stations  with  commercial  houses,  department  stores, 
warehouses  and  office  buildings.  Spurs  are  run  into  the 
basements  and  at  freighthouses  the  cars  are  raised  to 
the  surface  in  order  to  avoid  handling  the  freight  to 
and  from  elevators. 

For  waste  material  there  is  a  disposal  plant  or  dump 
on  the  lake  front  near  Sixteenth  St.  where  the  cars  are 
raised  in  shafts  and  hauled  to  the  dump  by  gasoline 
locomotives.  Cars  for  this  service  have  removable 
bodies  with  hinged  bottoms,  the  bodies  being  handled 
by  a  locomotive  crane  and  a  fixed  derrick  at  the  dump. 
The  latter  is  shown  in  Fig.  3.  In  the  past  eight  years 
about  1,500.000  cu.yd.  of  ashes  and  excavated  material 
have  been  deposited  at  that  site,  filling  about  fifteen 
acres  of  land  for  the  new  lake-front  park  without  any 
expense  to  the  city.  This  filling  was  described  in 
Engineering  Neivs  of  April  6,  1916,  p.  658,  and  the  work 
is  still  in  progress. 

Tunnel  traffic  averages  about  10,000  cu.yd.  of  ex- 
cavated material  monthly,  7,500  cu.yd.  of  ashes  from 
buildings  and  power  plants,  4,000  cu.yd.  of  coal  to  the.ie 
plants  and  45,000  tons  of  merchandise  handled  to  and 
from  railway  freighthouses.  The  coal  business  was 
formerly  much  larger  but  of  late  years  the  larger  coal 
companies  have  maintained  fleets  of  motor  trucks  for 
the  delivery  of  coal.  Cars  of  3^-cu.yd.  capacity  are 
used  for  hauling  excavated  material,  refuse  and  ashes. 
Trains  of  6  to  8  cars  of  such  material  and  12  to  15 
cars  of  freight  are  handled  at  an  average  speed  of  8 
m.p.h.  by  electric  locomotives,  of  which  110  are  now 
in  daily  service.  The  average  haul  to  the  disposal  .sta- 
tion is  2i  miles. 

Contractors  make  agreements  for  this  service  on  each 
job  at  a  charge  per  cubic  yard,  the  price  varying 
according  to  the  haul,  the  quantity  of  material  and  the 
conditions  under  which  the  work  is  to  be  done.  These 
charges  are  about  the  same  as  those  made  for  wagons 
or  motor  trucks,  since  all  this  business  is  competitive. 
The  entire  movement  of  motors  and  cars  in  the  tunnel 


FIG.  2.     CHUTE   Foi:   DU.MPIXG    l.XTO   TUNXEL   C.\HS 


Cluiie  is  m.irked  by  White  cross, 
for  foundation  piers. 


The  vertical  shafts  are 


FIG.  o.     DLiin.XG   CAliS  AT  FTI.T. 

is  under  the  direction  of  a  dispatcher  who  is  continu- 
ously receiving  telephone  reports  of  business  available 
for  movement  and  the  motors  available  for  use.  In 
freight  service,  when  a  motorman  finishes  with  a  train 
he  is  instructed  by  the  dispatcher  where  to  pick  up 
another  train.  The  handling  of  excavated  material  and 
ashes  is  largely  a  schedule  proposition,  the  motormen 
reporting  to  the  dispatcher  at  the  end  of  each  trip. 
This  tunnel  system  is  owned  and  operated  by  the  Chi- 
cago Tunnel  Co. 

Tastes  and  Odors  from  Chlorine 

TASTES  and  odors  of  water  as  affected  by  chlorine 
applications  arising  from  conditions  created  by  mod- 
ern factory  practice  and  habits  of  domestic  life  have  been 
studied  in  the  laboratory  at  the  Iowa  State  University. 
Dr.  Edward  Bartow  and  R.  M.  Warren  reported  re- 
cently the  conclusions  of  their  experiments  as  follows 
before  the  Iowa  section  of  the  American  Water  Works 
Association: 

Chlorinated  water  may  have  a  taste  other  than  that  given 
by  excess  chlorine. 

Taste  and  odor  may  be  developed  by  other  oxidiziriK 
agents  than  chlorine,  and  they  generally  increase  with  the 
amount  of  chlorine  absorbed. 

By  further  oxidation  aeration  may  increase  rather  than 
remove  taste. 

The  oxygen-consumed  method  of  control  is  good  only 
when  taste  and  odor  are  due  only  to  excess  chlorine. 

Water  should  have  access  to  air  to  give  a  chance  for 
odors  developed  to  escape. 

For  any  given  water  there  is  an  oxygen-consumed  value 
about  which  chlorine  will  give  taste  and  odor.  When  this 
limit  is  reached  some  method  of  oxidation  should  be  used 
before  sedimentation  and  filtration,  so  as  to  give  an  oppor- 
tunity for  dissipation  of  taste  and  odor  during  treatment, 
before  final  chlorination. 

The  colorimetric  method  is  not  accurate  if  the  water  con- 
tains any  appreciable  amount  of  phenol  or  cresoL 


November  23,  1922 


ENGINEERING     NEWS-RECORD 


879 


Logging  Railway  Practice  in  the  Northwestern  Forests 

Engineering  Sliill  Made  Necessary  by  Economic  Conditions — Large  Projects — Methods  of 

Location,  Construction  and  Operation 


IN  planning  logging  railway  systems  for  the  develop- 
ment of  large  timber  properties,  governing  economic 
and  operating  conditions  are  involved  which  differ  in 
many  respects  from  those  which  govern  ordinary  rail- 
way work.  For  example,  the  lines  are  comparatively 
temporary,  serving  for  periods  of  perhaps  five  to  fifty 
years;  the  loaded  traffic  is  all  in  one  direction,  and  the 
value  of  the  line  decreases  steadily  as  the  timber  is 
got  out  and  the  total  traffic  to  be  handled  grows  less. 
The  traffic  also  decreases  with  the  increase  in  distance 
from  the  shipping  terminal.    In  location,  property  lines 


FIG.    1. 


E.\RTH   CUT    I.\   TI.Mi;|-,i;i   i  ■    I.  VXD   ON   RUTLEDGE 
LOGGING  RAILWAY 


become  an  important  factor,  since  a  logging  railway 
is  usually  not  a  common  carrier  and  cannot  condemn 
land  for  right-of-way.  Therefore,  unless  the  railway 
can  be  kept  within  the  boundaries  of  the  timber  com- 
pany it  may  be  compelled  to  pay  high  prices  for  right- 
of-way  across  other  property. 

On  the  other  hand,  the  fundamental  principles  of 
railway  location  remain  the  same.  Thus,  it  is  essen- 
tial to  have  the  main  line  as  direct  as  possible,  on  the 
minimum  economic  grades,  passing  as  nearly  as  pos- 
sible through  the  center  of  gravity  of  the  prospective 
tonnage  and  with  grades  descending  in  the  direction  of 
the  tonnage.  Branches  must  leave  the  main  line  as  soon 
as  possible  in  order  to  develop  the  area  served.  Their 
grades  may  be  steeper  than  those  of  the  main  line  but 
always,  or  as  far  as  possible,  descending  with  the  loads. 
The  cost  of  these  branches  must  be  proportionate  to 
their  total  anticipated  tonnage.  For  logging  lines  the 
total  tonnage  is  known  in  advance  as  the  amount  of 
timber  in  the  areas  served  has  been  determined.  But 
for  ordinary  new  railways  the  prospective  tonnage  is 
largely  an  assumption  based  on  many  factors,  some  of 
which  are  beyond  the  control  Oi  the  railway  company. 

Engineering  in  Logging  Work — Engineering  skill  is 
now  applied  more  than  formerly  in  the  planning  of 
logging  operations,  since  the  days  are  past  for  easy 
logging  along  streams  or  by  crudely  constructed  rail- 
ways laid  out  as  the  work  proceeds.  The  large  bodies 
of  timber  remaining  in  the  Northwest  are  high  up  in 
the  mountains,  involving  heavy  and  expensive  railway 
construction  for  means  of  access,  but  as  the  prices  of 
timber  increase  it  becomes  economically  practicable  to 
build  these  lines.     For  large  logging  projects,  there- 


fore, careful  study  and  detailed  plans  must  be  made 
before  development  is  undertaken.  For  the  locating 
engineer,  the  economic  location  of  lines  in  heavily  tim- 
bered country  is  no  easy  task. 

Many  of  the  large  timber  companies  now  plan  the 
development  of  their  properties  far  in  advance  of 
requirements,  so  that  when  the  project  is  commenced 
every  move  made  is  based  upon  the  relation  of  that  move 
to  the  general  comprehensive  scheme.  This  detailed 
advance  study  may  bring  to  light  unsuspected  pos- 
sibilities that  would  be  overlooked  in  a  general  inspec- 
tion. It  may  also  develop  unexpected  difficulties,  with 
the  result  that  special  methods  may  be  prepared  to 
overcome  them,  thus  avoiding  losses  which  might  occur 
if  these  difficulties  were  discovered  only  during  the 
progress  of  the  work. 

Certain  and  continuous  transport  of  the  timber  is 
demanded  by  the  amount  of  capital  invested  in  logging 
operations  and  timber  mills,  and  such  transport  is  con- 
sidered to  be  provided  in  the  highest  degree  by  railway 
communication.  But  to  extend  railway  lines  to  the  tops 
of  mountain  ranges  involves  difficulties  both  in  engi- 
neering and  in  the  economics  of  logging  operations. 
Further,  there  is  a  ratio  between  cost,  of  line  and  cost 
of  logging  which  must  be  kept  in  mind  continually. 
The  method  to  be  used  in  logging  or  getting  the  logs 
to  the  railway  has  a  direct  bearing  upon  the  location, 
and  the  topography  in  turn  governs  the  logging  methods. 

Rail  and  Cable  Logging — On  a  logging  railway  proj- 
ect the  main  line  is  that  portion  that  will  be  main- 
tained throughout  the  duration  of  the  entire  project. 


FIG.   2.      DRY   WALL   SUPPORTING    ROADBED   AT   EDGE    OF 
7r,-FT.    SIDEJULL    FILL 

A  branch  line  may  be  of  almost  any  length  but  is  of  a 
more  temporary  nature,  as  it  will  be  taken  up  as  soon 
as  the  territory  close  to  it  has  been  logged  off  or  cleared. 
A  spur  is  a  short  track,  usually  up  to  a  mile  in  length, 
built  out  from  the  main  line  or  a  branch  in  order  to  give 
more  ready  access  to  the  timber  and  permit  logging 
operations  to  be  conducted  without  blocking  the  major 
avenue  of  transportation.  A  setting  is  the  point  on  a 
spur  or  elsewhere  at  which  the  logging  equipment  is 
installed  for  bringing  the  timber  in  to  the  track.  As  a 
rule,  the  same  equipment  operates  over  all  lines  and 
spuis,  excepting  that  lighter  locomotives 'may  be  used 
on  the  branches  and  spurs. 
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On  the  Rutledge  properly  described  below  the  logs 
are  in  most  cases  brought  to  the  track  by  various 
designs  of  cableways  operated  by  powerful  donkey 
engines  designed  especially  for  logging  service.  The 
simplest  of  these  cableways  are  for  ground  logging, 
which  consists  in  attaching  the  log  to  the  cable  by  a 
noose  or  choker  and  dragging  it  in  over  the  ground. 
They  range  up  to  cable  spans  of  2,000  ft.  with  carriage: 
and  cable  lines  up  to  a  mile  in  length  supported  on 
posts.  There  is  a  great  variety  of  method  and  equip- 
ment used  and  steam  logging  with  cables  requires  a 
high  degree  of  mechanical  ingenuity  and  judgment,  as 
all  installations  are  more  or  less  temporary  and  must 
be  moved  as  soon  as  the  timber  within  reach  has  been 
landed. 

Between  cable  and  railway  transportation  there  is 
co-operation  on  the  main  line  and  main  branches.  But 
when  it  comes  to  secondary  lines  there  is  direct  com- 
petition, as  then  it  is  a  question  as  to  which  will  be 
the  most  economical  for  the  la.st  half-mile  to  two  miles. 
The  answer  depends  upon  the  nature  of  the  country 
and  the  kind  and  quantity  of  the  timber.  On  some 
projects  that  are  prohibitive  for  railways  as  many  as 
three  donkey  engines  and  cable  lines  are  used,  each  one 
hauling  in  logs  and  delivering  them  to  the  next  donkey 
until  the  track  or  river  is  reached.  In  addition  to  much 
other  equipment  the  Rutledge  Co.  has  a  .skidder  with  a 
reach  of  3,000  ft.  Logs  brought  up  to  the  track  by  the 
main  cables  are  picked  up  by  the  loader  and  put  on 
the  cars. 

Rutledge  Logging  Railway — A  typical  logging  rail- 
way system  of  the  modern  type  is  that  built  in  1921- 
1922  to  serve  a  forest  area  of  the  Edward  Rutledge 
Timber  Co.  in  northern  Idaho.  This  railway  includes 
about  30  miles  of  main  line  and  37  miles  of  branches, 
and  in  addition  many  miles  of  logging  spurs  from  the 
branches.  The  timber  area  extends  northeast  from 
Clarkia  and  includes  the  Elk,  Childs  and  Marble  Creek 
basins.  These  basins  are  separated  by  mountain  divides 
5,000  to  5,500  ft.  above  sea  level  and  in  the  form  of 
a  Y,  so  that  access  to  the  basins  involves  the  crossing 


Flat  cars  furnished  by  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.  are  operated  over  the  logging  railways  and 
its  spurs  by  70-ton  geared  locomotives  taking  loads  of 
about  550  tons.  For  the.se  engines  there  is  a  machine 
shop  and  a  4-stall  roundhouse  at  the  Clarkia  terminal. 
The  trains  are  hauled  40  miles  from  this  point  by  the 
C,  M.  &  St.  P.  Ry.  to  unloading  works  on  the  St.  Joseph 
River  below  Ste.  Marie,  the  logs  being  floated  down  the 
river  and  Coeur  d'Alene  lake  to  the  timber  company's 
mill  at  Coeur  d'Alene. 

For  convenience  of  logging  operations  it  was  desir- 
able to  have  the  logging  spurs  about  one   mile  apart 
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of  the  ranges.  The  country  is  very  broken  and  the 
drainage  is  in  deep  valleys  and  ravines  or  gulches.  A 
rail  outlet  for  this  district  is  afforded  by  the  Ste.  Maries 
River  branch  of  the  Chicago,  Milwaukee  &  St.  Paul  Ry. 
which  passes  through  Clarkia,  at  the  foot  of  the  Elk 
basin,  EI.  2,800.  The  passes  to  Marble  Creek  and  Childs 
basin  are  at  elevations  of  4,050  and  4,780  ft.  respec- 
tively. With  short  air-line  distances  between  controlling 
points,  considerable  development  was  necessary  to  avoid 
the  use  of  heavy  grades,  but  as  the  timber  lies  in  a 
compact  body  the  entire  railway  is  kept  within  .the 
company's  property. 


FIG.    4.      TRACK   GA.NG    WITH   TRACKLA YI.N'G  M-iCHLVE 

and  above  as  much  timber  as  possible.  All  the  spurs 
are  operated  by  main  line  equipment.  In  this  way 
there  would  be  a  maximum  cable  haul  of  only  half  a 
mile  to  skidways  or  loading  points  on  the  railway. 
For  such  a  location  the  spurs  must  be  directly  across 
the  drainage,  involving  a  crooked  alignment  and  fairly 
heavy  grading,  together  with  a  considerable  number  of 
bridges  or  trestles.  The  problem  was  to  locate  the 
main  line  in  such  a  way  as  to  permit  the  building  of 
the  branches  and  spurs  in  their  proper  positions  and  at 
the  same  time  to  cross  the  drainage  to  best  advantage 
and  to  go  through  the  heaviest  belt  of  timber.  It  was 
found  that  the  best  timber  was  high  up  on  the  slopes, 
where  the  gulches  are  relatively  shallow,  and  that  if 
the  line  was  sufficiently  high  the  tops  of  the  ridges 
could  be  utilized  for  the  spurs. 

Grades  and  Curves — To  gain  the  necessary  height  a 
rapid  ascent  was  necessary  at  the  start  and  this  was 
made  with  a  grade  of  3.5  per  cent  for  about  four 
miles  in  logged-off  or  cleared  land.  This  arrangement 
gave  more  favorable  grades  through  the  logging  area 
to  Davies  Pass  and  thence  northeast  to  the  limit  of 
the  timber.  At  several  points  the  line  had  to  be  held 
within  narrow  limits  to  enable  spurs  to  be  located. 
Beyond  Davies  Pass  the  problem  was  to  get  a  branch 
line  down  into  the  Bussel  Creek  and  Marble  Creek 
basins  with  fairly  light  grades,  since  the  grades  would 
be  against  loaded  traffic. 

High  ground  beyond  the  pass  enabled  a  suppoi-ted 
line  to  be  run  along  the  face  of  the  mountain.  The 
gulches  and  ridges  are  very  long  and  would  be  objec- 
tionable in  ordinary  location,  as  they  necessitate  a 
lengthening  of  the  line  and  much  heavy  curvature. 
But  in  this  case  they  proved  an  advantage  since  the 
long  loops  would  bring  the  railway  closer  to  more  tim- 
ber and  would  reduce  the  length  of  the  spurs  without 
increasing  the  cost  of  operation,  owing  to  the  lighter 
grade.  Under  these  conditions  the  descent  was  made 
on  a  1  per  cent  grade,  which  gives  a  good  balance  for 


November  23,  1922 


ENGINEERING     NEWS-RECORD 


881 


traffic,  since  a  geared  locomotive  can  handle  the  same 
number  of  loaded  cars  up  the  1  per  cent  grade  as 
empty  cars  up  the  3i  per  cent  grade. 

Maximum  grades  on  branch  lines  are  5  per  cent  and 
are  in  the  direction  of  loaded  movement.  One  5-mile 
branch  over  an  air-line  distance  of  two  miles  rises  from 
El.  3,710  to  4.780.  In  other  cases  11-  and  14-mile 
branches  were  necessary  for  air-line  distances  of  six 
and  four  miles,  respectively,  but  the  swings  were  wide 
and  gave  access  to  a  great  amount  of  timber.  The  com- 
plete system  serves  the  entire  area  without  switchbacks, 
with  no  main-line  and  but  one  branch  grade  against  the 
loads.  In  the  total  67  miles  of  main  and  branch  line  85 
per  cent  is  level  or  has  grades  with  the  loads  and  15  per 
cent  has  a  1  per  cent  grade  against  the  loads. 

Loops  were  employed  both  to  gain  distance  and  to 
lower  bridges  and  develop  counti-j\  In  one  case  there 
is  a  20-deg.  curve  to  the  right  for  230  deg.  and  then 


FIG.   5.      TKESTLE   60-FT.  HIGH  ON   20-DEGREE   CURVE 

to  the  left  for  110  deg.  Other  cases  include  19  deg. 
curves  for  173  and  205  deg.  and  a  20-deg.  curve  for 
192  deg.  Swings  of  100  deg.  and  more  are  not  unusual. 
Grade  compensation  of  0.04  per  cent  per  degree  is  used 
on  all  these  loops.  For  the  first  12  miles  the  maximum 
curvature  is  20  deg.  and  then  increases  gradually  to 
30  deg.  As  the  traffic  is  all  one  way,  the  quality  of 
construction  was  gradually  reduced  as  successive  spurs 
were  passed  until  at  the  far  end  the  line  was  an  ordi- 
nary logging  spur  without  ballast  and  with  very  heavy 
curvature. 

Earthwork  and  Bridges — Grading  was  fairly  heavy, 
ranging  from  15,000  to  40,000  cu.yd.  per  mile  and  with 
considerable  bridging  on  many  sections.  About  40 
per  cent  was  solid  rock,  the  remainder  being  all  classed 
as  "other  material."  Only  a  narrow  right-of-way  was 
cleared,  in  order  to  save  timber.  Fig.  1  shows  an  earth 
cut  and  Fig.  2  a  75-ft.  sidehill  fill  with  a  dry  wall  to 
support   the    roadbed. 

Bridging  is  considerable  since  the  lines  are  continu- 
ally crossing  the  drainage.  A  height  limit  of  60  ft. 
was  set,  even  at  a  sacrifice  of  curvature,  since  pile 
structures  could  be  used  up  to  that  height.  There  is 
a  high  fire  risk  on  logging  railways  and  as  the  burn- 
ing of  bridges  must  be  anticipated  only  simple  struc- 
tures are  allowable.  A  typical  trestle  is  shown  in 
Fig.  5.  It  is  60  ft.  high  and  on  a  20-deg.  curve,  with 
75-ft.  piles  30  and  14  in.  diameter  at  butt  and  small 
end  respectively.  The  batter  of  outer  piles  is  J  in. 
per  foot. 


In  the  standard  trestle  design,  5-pile  bents  are  spaced 
15  ft.  9  in.  c.  to  c.  on  tangent.  All  stringers  are  lapped, 
except  that  in  the  line  under  each  rail  they  are  butted. 
Piles  that  were  over  40  ft.  long  were  driven  with  the 
butts  down.  This  was  considered  to  give  the  structure 
a  better  balance,  to  reduce  bracing  and  to  permit  the 
u.se  of 'heavier  sticks  so  that  piles  could  be  used  for 
heights  which  other-wise  would  require  framed  struc- 
tures. Further,  as  70-ft.  piles  are  24  to  30  in.  in  diam- 
eter at  the  butt,  they  have  a  much  greater  resistance  to 
fire  and  decaJ^ 

Surveys  and  Construction — A  map  of  the  entire  prop- 
erty on  a  scale  of  4  in.  to  the  mile  and  with  50-ft. 
contours  was  available  and  on  this  a  paper  location  was 
made  after  an  inspection  of  the  country.  A  regular 
railway  location  party  then  ran  preliminary  lines,  took 
topography  at  10-ft.  intervals,  projected  the  line  and 
then  made  the  final  location,  which  was  marked  with 
heavy  stakes. 

On  completion  of  the  surveys,  a  report  was  made  on 
the  cost  of  each  branch  line  and  the  amount  of  timber 
upon  it,  the  total  property  being  divided  into  logging 
areas  tributary  to  these  branches.     In  this  way  it  was 
determined  what  branches   were  best  for  working   in 
hard  times  and  in  easy  times.     Average  haul  for  each 
area   was   calculated  on   the   basis   of   "1,000  ft.   B.M. 
miles"  instead  of  the  usual  ton-miles.     This  method  is 
much  more  comprehensive  for  logging  railway  service 
and  was  devised  by  the  engineer  in  charge  of  this  work. 
Construction  was  done  by  the  company's  organization, 
with  camps  two  miles  apart,  the  work  being  let  on  a 
yardage  basis  to  stationmen  who  rented  tools  and  equip- 
ment from  the  company.    A  station  gang  on  excavation 
work  is  shown  in  Fig.  3.    Two  light  steam  shovels  were 
used  in  grading.    Instead  of  the  usual  camp  foreman  in 
charge  of  the  work,   each  camp  had  a  foreman-time- 
keeper who  had  charge  of  camp  and  local  minor  matters 
only,  the  superintendent  of  construction  visiting  each 
camp  every  day.     Track  was  laid  with  a  Norby  track- 
laying   machine    (see   Engineering   News-Record,   Feb. 
19,  1920,  p.  373).     This  machine  is  shown  beyond  the 
spiking  gang  in  Fig.  4.     It  can  lay  and  pick  up  track 
with  equal  facility,  the  latter  being  important  in  log- 
ging operations  on  account  of  the  numerous  temporary 
branches  or  spurs.    The  track  has  60-lb.  rails  on  locally- 
made  ties  and  10-in.  of  basalt  ballast  is  used  on  the 
main  line.     When  ten   miles  had  been   built  the   line 
was  well   in  the  timber  and  logging  was   commenced. 
Organization — Surveys,     location     and    construction 
work  were   under  the   direction   of  J.   A.   Chamberlin, 
chief  engineer,  and  0.  V.  Humason,  superintendent  of 
construction,  who  are  at  the  head  of  an  engineering 
and    construction    department    which    serves    various 
properties  of  the  Weyerhauser  Co.'s  interests.    Surveys 
and    plans    are   continually    being    made    for    various 
projects,  in  order  to  devise  economical  methods  of  trans- 
portation.    If  the  property   is  to  be  opened   at  once, 
enough  railway  trackage  is  built  for  about  two  years' 
work.     Then  the  logging  department  extends  the  line 
as  needed,  but  according  to  the  original  plans  for  the 
entire  project.     At  the  present  time  plans  are  being 
made  for  a  50-mile  railway  in  difficult  country  simply 
to  reach  a  large  timber  area  of  the  Clearwater  Timber 
Co.  at  Orofino,   Idaho.     This  will  be  followed  by  the 
construction  of  a  main  line  and  branch  line  system  of 
several  hundred  miles  for  logging  operations  that  may 
continue  for  40  years. 
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Construction  Plant  and  Methods 
,.    .    On  Ohio  Stadium 

Winter  Steel  Erection  and  Summer  ConcretinK  Cut 

Lost  Time — Carefully  Planned  Track 

System  Saved  Labor 

By  VV.  S.  Hindman 

Principal  Assistant   Enginuii-,  Columbus.  Ohio 

A  DEFINITE  plan  of  con.struction  based  on  the  de 
sign  of  the  structure,  secured  unu.sually  rapid  erec- 
tion of  the  new  stadium  for  the  Ohio  State  University 
at  Columbus,  Ohio.  A  wide  Hung  structure  containing 
4,300  tons  of  steel  and  25,000  cu.yd.  of  concrete,  much 
of  it  -very  thin  sections  for  seat  banks,  railings  and 
floors,  was  substantially  completed  in  14  months  includ- 
ing the  winter  period  from  Dec.  1,  1921.  to  April  1, 
1922,  when  no  concrete  was  placed.  However,  because 
of  the  combination  in  the  design,  as  described  in  En- 
gineering News-Record,  Oct.  19,  1922,  p.  640 — of  a  self- 
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supporting  steel  structure  and  a  concrete  encasement, 
the  four  winter  month.s  were  not  lost  time.  During  this 
period  all  the  steel  structural  work  was  erected  and 
construction  bracing  and  crane  trackways  placed  for  the 
travelers  which  later  were  to  handle  the  concrete.  While 
primarily  the  combination  of  steel  skeleton  and  concrete 
integument  was  adopted  for  other  reasons  than  to  facili- 
tate erection  and  permit  cold  weather  construction 
operations,  it  also  accomplished  these  essential  objects 
and  deserves  especial  attention  for  that  reason. 

Plant  and  Track  Lay-out — As  indicated  by  Fig.  1 
and  described  in  detail  in  the  previous  article  referred 
to  above,  the  stadium  is  in  the  shape  of  a  horseshoe. 
A  well  studied  plant  and  track  arrangement  for  trans- 
porting and  then  handling  the  materials  to  place  was 
absolutely  essential  if  the  area  of  construction  opera- 
tions was  to  be  covered  without  needless  rehandling. 
As  shown  by  Fig.  1  a, spur  from  the  Hocking  Valley 
R.R.  came  into  the  University  grounds  just  beyond  the 
toe  of.  the  horseshoe  and  about  at  right  angles  to  the 
longitudinal  axis  of. the  stadium  which  extends  sub- 
stantially north  and  south.  A  standard  gage  siding 
from  this  .spur  was  swung  south  outside  the  east  leg 


of  the  horseshoe  and  then  turned  into  the  east  heel  of 
the  horseshoe  and  continued  entirely  around  it  to  the 
end  of  the  west  heel.  All  construction  materials  were 
brought  in  on  this  track  and  on  it  were  operated  also 
the  locomotive  cranes  for  handling  the  steel  and  the 
concrete  for  footings. 

The  mixing  plant  and  other  buildings — sawmill,  lum- 
ber yard,  office,  etc. — were  constructed  about  at  the  mid- 
dle and  outside  of  the  east  leg  of  the  horseshoe  and 
between  it  and  the  siding  track  which  swung  south  from 
the  main  .spur  track.  From  the  mixing  plant  as  a  locus. 
narrow-gage  service  tracks  were  carried  in  two  direc- 
tions .so  as  to  parallel  the  entire  outside  arc  of  the 
horseshoe.  These  tracks  were  used  almost  entirely  for 
transporting  concrete  from  the  mixing  plant  to  where 
it  was  wanted  in  the  structure.  Almost  every  part  of 
the  stadium  area,  it  will  be  observed,  was  reached  by 
both  the  standard  gage  and  industrial  tracks. 

A  mixing  plant  which  was  exceptionally  well  equipped 
for  mechanical  operation  was  installed  by  the  contrac- 
tor. It  consisted  of  elevated 
sand,  stone  and  cement  bins 
located  over  a  1  cu.yd.  mixer 
which  in  turn  was  high 
enough  to  chute  directly  into 
buckets  on  industrial  railway 
cars.  The  sand  and  stone  bins 
were  open-top  bins  and  were 
kept  filled  by  bucket  convey- 
ors, into  the  boots  of  which 
the  material  was  discharged 
from  hopper-bottom  railway 
cars.  The  cement  bin  was 
enclosed  and  weatherproof. 
It  was  filled  by  screw  and 
bucket  conveyors  from  the 
cement  house.  Cement  was 
received  in  bulk  and  stored 
in  a  cement  house  having 
three  compartments  holding  a 
carload  each.  The  mixer  was 
charged  by  chuting  from  the 
bins  in  the  ordinary  manner 
except  that  the  cement  was 
proportioned  by  weight  and  was  chuted  from  the  bin 
into  a  weighing  box  before  being  delivered  to  the  batch 
hopper  of  the  mixer.  Fig.  2  is  a  view  showing  the 
weighing  box  set  on  the  platform  of  a  scale  having  a 
dial  permitting  quick  and  direct  reading.  Water  was 
measured  by  means  of  a  tank  and  gage  calibrated  to 
show  the  number  of  gallons  used. 

Foundation  Construction — The  foundations  consisted 
of  column  pnd  wall  footings  on  gravel.  About  half  of 
the  footings  were  below  the  low-water  level  of  the  river 
and  had  to  be  sheeted  and  pumped  but  otherwise  in- 
volved only  simple  operations.  With  a  locomotive  crane 
on  the  standard  gage  track  every  footing  practically 
could  be  dug  by  clam  shell  and  the  same  crane  could 
handle  the  concrete  buckets  to  all  footing  forms  from 
cars  on  the  industrial  tracks. 

Perhaps  the  most  complicated  task  was  to  locate  the 
footings  and  more  particularly  the  footing  anchor  bolts 
for  the  columns.  Along  the  axis  of  the  stadium  there 
was  an  old  channel  of  the  Olentangy  River  and  a  base 
line  here  was  impracticable.  Two  base  lines  parallel  to 
the  axis,  one  on  each  side  and  2-50  ft.  away,  were  laid 
out  and  the  footings  were  located  by  co-ordinates  from 
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them.  A  calibrated  steel  tape  undei-  a  constant  tension 
of  25  lb.  was  used  and  all  measurements  were  corrected 
for  temperature. 

Constructing  the  Superstructure — Prior  to  suspend- 
ing concreting  operations  on  Dec.  1,  1921,  about  all  tho 
column  footings  had  been  concreted.  From  Dec.  1,  1921, 
to  April  1,  1922,  the  steel  was  erected  ready  for  the  con- 
creting of  walls,  seat  banks  and  column  encasements.  Also 
most  of  th3  form  panels  had  been  made  up  and  stored. 

The  principal  concreting  items  were  the  outside  col- 
umn encasements,  the  field  and  other  walls,  the  seat 
banks  and  floors,  ramps  and  stairs.  Mostly  the  sections 
were  thin  and  a  large  footage  of  forms  was  required 
for  a  small  volume  of  concrete.  For  example,  in  the 
upper  seat  bank  100  sq.ft.  of  forms  were  required  for 
1  cu.yd.  of  concrete.  Incidentally  it  may  be  noted  that 
there  are  21  miles  of  seat  in  the  structure. 

All  concrete  was  delivered  from  the  mixer  in  buckets 
on  industrial  cars.  The  trains  were  run  to  the  points  on 
the  railway  whence  a  direct  lift  into  the  forms  could 
be  made.  To  lift  the  concrete  four  travelers  carrying 
stiff -leg  derricks  were  mounted  on  a  track  on  top  of  the 
upper  deck  steelwork,  as  shown  by  Fig.  3.  There  were 
two  travelers  on  each  leg  of  the  horseshoe  and  concret- 
ing was  carried  on  at  four  places  at  the  same  time. 

For  the  outside  walls  and  columns  the  concrete  was 
lifted  by  the  travelers  and  poui-ed  directly  from  the  buck- 
ets into  the  forms,  in  five  lifts  averaging  about  20  ft. 
each.  The  seat  banks  were  concreted  in  60-ft.  sections 
between  expansion  joints  and  in  three  sections  radially 
for  each  deck.     The  concrete  was  deposited  by  chutes 


FI(5.   :;— WEIGHING  BOX  AND  SCALE  FOR  PROPOR- 
TIONING CEMENT 

carried  on  travelers  and  having  trap  doors  5  ft.  apart. 
Ail  forms  for  the  concrete  were  simple  panels  carried 
directly  on  the  steel  framing.  The  aggregate  for  the 
superstructure  was  crushed  limestone  and  limestone 
screenings  which  give  the  concrete  a  very  uniform  color. 
Local  gravel  and  sand  were  used  for  the  foundation 
concrete. 

The  E.  H.  Latham  Co.,  Columbus,  Ohio,  was  the  con- 
tractor for  the  stadium.  Prof.  Clyde  T.  Morris  was  engi- 
neer and  W.  S.  Hindman  principal  assistant  engineer. 


FIG.  3— CONCRETING  SEAT  BANKS  BY  MEANS  OF  CHUTES  ON  TR.VVELERS 
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Bridge  Protected  from  Shifting 
Channel:  B.  &  0.  R.R. 

Permeable  Dikes  Build  Up  Sand  Bar  Where  Indiana 

River  Threatened  to  Cut  New  Course 

Through  Bridge  Approach 

PROTECTION  of  a  railway  bridge  and  embankment 
on  the  Baltimore  &  Ohio  R.R.  against  threatened 
erosion  due  to  a  shifting  river  channel  has  been  effected 
by  the  construction  of  retards  or  permeable  dikes  built 
up  of  anchored  trees  and  so  arranged  as  not  only  to 
check  the  eroding  current  and  cause  silting  but  also 
to  divert  the  current  in  order  to  cut  a  direct  channel  to 
the  bridge.  This  work  was  at  Washington,  Ind.,  where 
the  railway  crosses  the  west  fork  of  the  White  River 
just  below  a  sharp  bend  in  the  channel.  There  are  two 
truss  spans  of  211  ft.  with  pile  and  riprap  bank  revet- 
ment   adjacent    to    the    abutments.      The    situation    is 


sixty  carloads  of  derrick-size  stone  were  placed,  but 
in  August  this  had  all  disappeared. 

Solid  dikes  to  check  and  divert  the  current  were 
considered  impracticable  because  a  whirlpool  which  had 
scoured  out  the  channel  just  above  the  bridge,  as  shown 
in  sections  A,  B  and  C,  Fig.  4,  would  probably  under- 
mine any  such  structures.  A  system  of  permeable  dikes 
was  adopted,  therefore,  the  dikes  being  composed  of 
whole  trees  lying  horizontal  and  held  in  position  by 
cables  anchored  to  concrete  piles  sunk  below  the  bed 
of  the  river  and  to  deadmen  on  the  bank.  These  dikes 
or  current  retards  do  not  stop  the  flow  but  check  the 
velocity  and  thus  cause  the  deposit  of  sand  and  silt 
to  build  up  a  bar  or  shoal  which  protects  the  bank  and 
diverts  the  current  to  a  channel  of  less  resistance. 

These  current  retards  are  similar  to  those  employed 
at  several  points  on  the  Missouri  River  as  described  in 
Engineering  News-Record  of  Dec.  15,  1921,  p.  966.  Con- 
crete 40-ft.  jet  piles  of  the  Bignell  type  were  used  for 


FIG.    1 — CURRENT   RETARD   TO   CORRECT  CHANNEL,   OF   WHITE  RIVER,  IND. 


Anchored   trees   check   current   and   cause   silting   so   as   to 
divert   channel   to    bridge.      Shifting   channel    eroded    river 


l)ank   at    left   and   threatened   to   cut   railway   emhankment 
behind  bridge  abutment.     Note  rock  revetment  on  fill. 


shown  by  Fig.  1  and  the  plan  and  sections  in  Figs.  3 
and  4. 

The  original  course  of  the  river  was  a  long  hairpin 
bend  to  the  north,  between  X  and  Y,  Fig.  3,  but  this 
was  changed  a  few  years  ago  by  the  cutoff  in  the  narrow 
neck  above  the  bridge,  as  shown.  This  change  diverted 
the  current  so  that  it  attacked  the  east  bank  just  above 
the    bridge.      The    erosion    encroached   on    the   railway 
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FIG.  2 — CABLEWAY  PL.\CES  TREES  FOR  DIKES 

right-of-way  and  in  the  spring  of  1922  there  was  danger 
of  destruction  of  the  east  bridge  abutment  and  ap- 
proach embankment,  as  in  nine  years  the  east  bank 
had  been  cut  back  nearly  400  ft.  Rock  riprap  had  been 
placed  on  the  .slope  of  the  railway  fill  at  intervals  for 
several  years,  but  while  this  would  protect  again.st  wash 
it  did  not  prevent  undermining.    In  March,  1922,  about 


the  anchors,  being  sunk  with  their  heads  about  25  ft. 
below  the  bed  of  White  River  in  order  to  provide 
against  future  scour.  These  piles  were  placed  by  a 
derrick  barge  18  x  80  ft.,  equipped  with  pump,  hoisting 
engine  and  boiler  and  having  at  one  end  an  A-frame 
30  ft.  high.  In  each  retard  the  first  pile  was  about 
10  ft.  from  the  bank  and  the  others  about  25  ft.  apart. 
The  depth  of  water  at  the  time  was  from  2  to  15  ft. 
To  holes  in  the  head  of  each  pile  were  attached  six 
cables  about  100  ft.  long.  Trees  hauled  to  the  work 
were  lashed  together  in  groups  and  attached  to  the 
anchor  cables. 

One  of  the  difficulties  in  this  work  was  in  getting 
equipment  to  the  site,  since  the  river  is  not  navigable. 
For  this  reason  also  the  trees  were  not  floated  into 
position  on  scows  for  launching,  as  is  done  on  larger 
streams.  Instead,  they  were  hauled  out  from  shore 
by  a  steam  hoisting  engine  on  the  bank  operating  a 
cable  led  over  sheaves  on  a  gallows  frame  set  in  the 
water,  as  shown  in  Fig.  2.  The  retard  was  built  about 
10  ft.  high  on  the  bank  to  prevent  eddies  from  cutting 
1  ehind  it,  and  the  average  height  above  low  water  was 
15  ft.  The  trees  would  sink  readily  to  the  bottom  and 
were  held  in  position  by  the  action  of  the  current  and 
the  cables.  This  process  was  repeated  until  the  retard 
was  of  the  desired  length  and  reached  to  the  surface 
of  the  water.  Silting  commenced  as  .soon  as  the  trees 
were  in  place. 
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FIG. 


'i — SHIFTING    CHANNEL,   OF   WHITE   RIVER   NEAR 
WASHINGTON.    IND. 


Only  two  retards  were  required;  the  upper  one  350  ft. 
and  the  lower  one  250  ft.  in  length.  Experience  has 
shown  that  a  positive  inclination  with  the  current  is 
desirable  for  the  upstream  retard  in  such  a  situation 
as  this,  in  order  to  prevent  back  eddies  above  the  retard 
and  to  provide  an  easy  deflection  of  the  current  while 
the  sand  bar  is  being  formed.  In  this  case  also  it  was 
desired  to  divert  the  current  against  the  projecting 
point  of  the  old  west  bank  and  thus  cut  a  direct  channel 
to  the  bridge.  The  second  retard,  however,  was  placed 
practically  at  right  angles  to  the  current  in  order  to 
form  a  bar  or  shoal  that  would  replace  the  eroded  land 
and  form  a  protection  for  the  railway  embankment. 

Cutting  of  the  opposite  bank  due  to  diversion  of  the 
current    began    in    ten    days    after   completion    of    tlie 
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FIG.  5— CHANNEL  CHANGE!?  AT  CURRknT  RETARD  NO.  2 

retards.  Within  thirty  days  this  cut  had  advanced 
about  50  ft.  and  a  fill  of  8  to  10  ft.  had  been  formed  at 
the  retard.  The  relative  conditions  at  retard  No.  2 
on  June  13  and  July  27  are  shown  in  Fig.  5.  With 
high  water  the  formation  of  the  new  channel  will  be 
more  rapid.  The  river  has  a  current  velocity  of  about 
2  m.p.h.  at  low  water  and  8  to  10  m.p.h.  during  floods. 
The  patents  on  this  system  of  bank  protection  and 
river  regulation  are  held  by  the  Woods  Brothers  Con- 
struction Co.,  Lincoln,  Neb.  This  company  was  the 
contractor  for  the  White  River  work,  with  a  force  of 
about  fifty  men  under  Wayne  Pringle,  chief  engineer, 
with  W.  E.  Bilhorn  assistant  chief  engineer  in  direct 
charge.  The  work  was  done  under  the  general  direction 
of  A.  H.  Griffith,  district  engineer  of  the  Baltimore  & 
Ohio  R.R.  Construction  was  commenced  June  9  and 
completed  Aug.  22,  1922. 


B.49 

Sec+ion   cr+  Brictge 
FIG.  4_CR0SS  SECTIONS  AT  DANGER  POINT  OF  RIVER 


Fertilizing  Value  of  Activated  Sludge 

EXPERIMENTS  on  the  fertilizing  value  of  activated 
sludge  conducted  by  H.  D.  Brown,  assistant.  Experi- 
ment Station,  Division  of  Sanitary  Engineering,  Provin- 
cial Board  of  Health  of  Ontario,  led  to  the  following 
conclusions,  as  given  in  the  report  of  the  board  indi- 
cated for  the  year  1920,  just  made  available: 

(1)  The  nitrogen  in  activated  sludge  was  readily  avail- 
able for  plant  food  and  was  in  assimilable  form.  (2)  The 
.sludge  was  very  beneficial  when  applied  immediately  prior 
to  planting.  (3)  Activated  sludge  gave  a  rapid  early 
growth  which  exceeded  that  of  any  other  commercial  fertil- 
izer used.  (4)  The  maturity  of  the  plant  was  hastened  by 
sludge,  so  that  its  value  was  greater  [because  it  could  be 
marketed  earlier]. 

Altogether  eleven  difl:erent  crops  were  tried,  includ- 
ing flax,  potatoes,  peas,  beans,  tomatoes,  cauliflower, 
cabbage,  carrots,  onions,  lettuce,  tobacco.  The  plots 
were  about  0.01  acre  in  area.  Various  other  fertilizers 
besides  activated  sludge  were  tested  and  all  the  tests 
were  reported  on  in  considerable  detail,  with  an  intro- 
ductory statement  by  F.  A.  Dallyn,  chief  of  the  Division 
of  Sanitary  Engineering,  Provincial  Board  of  Health 
of  Ontario. 

Mr.  Brown  calls  attention  to  the  desirability  of  fur- 
ther investigation  with  particular  reference  to  findin<T 
"an  exact  measurement  of  heterogeneity"  of  crops 
raised  on  "soils  which  appear  uniform  during  prepara- 
tion and  cultivation,"  but  which  give  "wide  variation 
in  results."  He  specifies  these  subjects  for  further 
investigation : 

(1)  Variations  in  chemical  composition  of  surface  and 
substratum  soil.  (2)  Infection  of  local  areas  by  disease 
producing  organisms.  (3)  Differences  in  requirement  of 
food  by  plants.  (4)  Physical  properties  of  the  soil  which 
vary  locally  in  the  size  of  soil  particles,  their  compactness 
and  resultant  variation  in  aerobic  condition  and  drainage 
(5)  Lack  of  uniformity  in  depth  of  planting.  (6)  Drain- 
age at  time  of  planting  and  durir.  v  the  growing  season. 
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Reaction  Against  Highway  Expenditures 

Public  Shows  Disposition  to  Retrench  on  Highway  Expenditures— Various  Reactionary 
Influences  at  Work  — Highway  Officials  Must  Organize  to  Promote  Roads 


Editorial  Review 


HIGHWAY  construction  in  the  United  States  is 
threatened  by  the  danger  of  a  popular  reaction 
HKainst  increased  expenditures.  It  is  even  within  prob- 
ability that  in  some  instances  this  reaction  may  pro- 
ceed so  far  as  to  curtail  programs  now  regarded  as  fixed. 
A  menacing  possibility,  also,  is  that  it  may  unseat  the 
policy  of  centralized  engineering  direction  by  state  de- 
partments and  put  in  the  saddle  the  old  practice  of  dis- 
trict control  and  local  determination  of  route  and  type. 

This  situation  is  entirely 
in  harmony  with  the  trend 
of  events.  Road  expendi- 
tures have  for  some  time 
been  due  for  a  review  by 
the  people.  They  have  been 
more  enormous  in  the  last 
three  years  than  history 
has  recorded  in  a  similar 
period  for  any  public 
work.  More  than  a  third 
of  the  outstanding  bonded 
indebtedness  of  all  the 
states  is  for  highways. 
No  such  sums  of  money 
were  spent  by  the  rail- 
ways even  in  the  years  of 
their  greatest  extension. 
The  Panama  Canal  during 
the  ten  years  of  its  con- 
struction, cost  less  than 
half  the  amount  that  has 
been  spent  for  improved 
roads  each  year  of  the  last 
three  years.  Every  such 
extreme  in  public  expend- 
iture has  been  followed  by 
a   pause    to    appraise   the 


situation,  and  there  is  no 

reason  why  highway  expenditures  .should  be  an  exception. 

While  the  condition  that  has  been  outlined  exists  and 
cannot  safely  be  ignored,  its  character  should  not  be 
misunderstood.  There  is  a  spirit  of  questioning  in 
respect  to  increased  highway  expenditures,  but  there  is 
little  material  evidence  that  the  public  mind  is  turning 
away  from  the  conviction  that  highway  improvement  is 
needed.  Indeed  no  pronounced  general  movement  has 
been  made  to  curtail  expenditures.  As  yet  public 
thought  is  too  unformed  to  express  itself  widely  in 
action.  It  is  a  feeling  rather  than  a  formulated  convic- 
tion, which  exists,  that  spending  money  for  highly  im- 
proved highways  has  gone  to  about  as  gi-eat  lengths  as 
can  at  present  be  afforded.  Recent  action,  however,  is 
significant  of  an  approaching  agreement  of  opinion. 

More  than  a  thousand  taxpayers  in  central  Indiana 
met  a  month  ago  and  formed  a  permanent  organization 
for  the  purpose  of  reducing  taxes  by  suspending  all  road 
improvements  for  a  period  of  three  years.  There  was 
a  strong  sentiment  at  the  meeting  for  a  modification  of 


the  autoniobile  license  law  so  that  the  money  from  this 
source  will  be  distributed  among  the  various  counties  of 
the  state  rather  than  go  to  the  support  of  the  Indiana 
Highway  Commission.  In  California  a  request  for  ex- 
tended highway  expenditures  has  been  challenged  by 
criticism  of  the  efficiency  of  the  present  administration 
of  state  highways  and  the  election  on  Nov.  7  of  a  gov- 
ernor committed  to  a  program  of  retrenchment.  Highway 
costs  are  being  publicly  criticized  in  other  states.    The 

proposed  road  bond  issue 
in  New  Jersey  was  barely 
carried  at  the  recent  elec- 
tion, although  the  success- 
ful candidate  for  governor 
advocated  its  passage  in 
his  pre-election  campaign. 
In  general,  throughout  the 
country,  the  people  are 
disclosing  a  questioning 
attitude  toward  highway 
expenditures.  Inquiry  and 
observation  by  the  engi- 
neers of  the  Bureau  of 
Public  Roads  in  practi- 
cally every  section  of  the 
United  States  pronounce 
the  situation  to  be  serious. 
This  opinion  is  confirmed 
by  a  survey  by  Enciineer- 
hig  News-Record  of  pub- 
lic sentiment  in  a  number 
of  the  leading  road  build- 
ing states.  Indeed  the 
conclusion  cannot  be  es- 
caped by  anyone  who  con- 
ducts any  very  wide  in- 
quiry. 

Pitblir  Feels  Poor— The 
controlling  reason  for  a  reactionary  sentiment  toward 
highway  expenditures  is  that  the  people  feel  poor. 
Prices  have  declined ;  wages  have  gone  down ;  there  have 
been  many  who  have  not  been  able  to  get  work;  strikes 
have  depleted  savings  and  increased  debts.  Just  which 
of  the  curves  of  wage  and  price  decline,  or  what  unem- 
ployment chart,  one  elects  to  employ  for  specific  figures, 
does  not  signify.  Everyone  who  labors  for  hire  or  pro- 
duces for  sale  has  a  painful  consciousness  of  the  main 
fact.  Farm  and  forest  products  have  dropped  in  value. 
The  great  producing  industries  are  slowly  recovering 
from  the  "hardest  times"  of  years.  All  trafficking  and 
manufacturing  has  reflected  the  hard  times  of  the  pro- 
ducers. The  people  feel  that  they  must  retrench  and 
economize.  No  one  needs  any  better  proof  of  this  than 
the  feeling  that  is  in  his  own  bosom. 

With  the  feeling  of  not  having  money,  there  have 
come  a  number  of  other  influences  tending  to  make  peo- 
ple discontented  with  their  recent  and  current  generosity 
in  giving  money  for  roadbuilding.    They  may  be  enu- 


In  four  years  the  United  States  has  spent 
nearly  $2,000,000,000  for  improved  rural  high- 
ways. 

Today  one-third  of  the  outstanding  bonds 
of  ail  states  are  highway  bonds. 

Does  the  country  need  to  continue  to  buy 
road  improvement? 

In  the  opinion  of  Thomas  H.  MacDonald, 
Chief  of  the  Bureau  of  Public  Roads,  the  pro- 
duction of  serviceable  highways  is  not  keep- 
ing pace  w'ith  the  need. 

Statistics  compiled  by  the  Bureau  show 
that,  even  with  the  last  four  years  of  inten- 
sive construction,  there  is  a  sharp  lag  in  the 
expenditure  for  roads  of  modern  type  com- 
pared with  the  expenditure  for  motor 
vehicles. 

This  fact  indicates  that  roadbuilding  can- 
not be  retarded  if  we  expect  in  the  future 
as  complete  highway  service  as  we  now  have. 

Public  reaction  against  heavy  expenditures 
threatens  continued  roadbuilding  unless  state 
highway  departments  take  steps  to  eliminate 
and  counteract  influences  now  at  work. 
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merated  and  briefly  defined  as  follows:  (1)  High  taxes, 
(2)  economy  propaganda,  (3)  antagonism  of  the  rail- 
ways, (4)  indifferent  highway  service,  (5)  original  de- 
sign faults,  (6)  poor  maintenance.  (7)  automobiles  and 
(8)  selfishness.  Each  of  these  influences  deserves  care- 
ful consideration.  They  indicate  the  objectives  which 
must  be  aimed  at  in  the  counter-attack  which  state  high- 
way departments  are  called  upon  to  launch. 

Increased  Taxes — With  the  people  working  less  and 
getting  less  pay  for  their  labor  and  products,  taxes  have 
increased.  Besides  all  the  taxes  known  of  old,  people 
are  just  beginning  to  feel  the  hard  pressure  of  state  and 
federal  income  taxes,  gasoline  and  automobile  license 
taxes,  war  taxes  and  taxes  on  surplus  profits.  Also 
there  are  beginning  to  come  along  the  taxes  to  pay  for 
the  bonds  which  have  been  sold  for  the  roads  which  have 
been  constructed  in  the  last  three  years.  Again  in  this 
instance,  no  purpose  is  more  perfectly  served  by  taking 
any  of  the  various  tax  charts  from  which  to  quote  spe- 
cific increase — every  man  has  his  own  tax  bills  by  which 
to  prove  the  general  fact  and  for  him  they  are  a  more 
potent  demonstration  than  any  chart  however  authorita- 
tively sponsored. 

There  is  a  fact  of  importance,  often  overlooked,  in 
the  last  statement.  The  individual  does  not  segregate 
his  tax  payments,  generally,  nor  does  he  draw  average 
curves  of  tax  increase  as  does  the  engineer  who  thereby 
finds,  perhaps,  that  the  true  facts  are  that  road  taxes 
are  a  small  percentage  of  the  aggregate.  The  individual 
is  conscious  that  his  tax  burden  is  beginning  to  gall 
him  and  he  refuses  to  accept  further  load  and  this  is  the 
end  of  his  reasoning.  It  is  the  error  of  the  highway 
engineer  that  instead  of  individual  appeal  he  presents 
curves  of  the  trend  and  allocation  of  taxes  using  the 
figures  of  a  state  or  the  nation.  No  such  error  is  made 
by  the  politician  who  is  striving  to  bring  back  the  old 
condition  of  decentralized  direction  of  highways.  He 
harps  diligently  on  the  strings  of  individual  expenditure 
and  saving. 

Economy  Propaganda — With  the  individual  taxpay- 
er's desire  to  save  and  the  argument  of  the  local  politi- 
cian that  taxes  may  readily  be  reduced  by  different 
policies  and  practices,  comes  the  call  for  nation-wide 
frugality  sounded  so  persistently  by  the  fedei-al  govern- 
ment. In  two  ways  (1)  cutting  down  federal  aid  ap- 
propriations and  (2)  counseling  as  a  first  duty  retrench- 
ment in  all  expenditures,  economy  propaganda  have  had 
a  discouraging  influence  on  highway  expenditures.  They 
have  upheld  the  hands  of  every  influence  acting  to  dis- 
credit all  that  has  been  done  and  planned  in  highway 
improvement  and  the  system  by  which  all  has  been  ac- 
complished, and  there  are  many  just  causes  for  the  criti- 
cism of  both  practices  and  policies.  This  has  been  a 
natural  result  following  an  entirely  praiseworthy  pur- 
pose of  stabilizing  commerce  and  industry. 

Railway  Antagonism — Jealousy  by  the  railways — 
particularly  the  electric  railways — of  highway  traffic 
development  by  motor-truck  freight  lines  and  motor-bus 
lines  for  passenger  traffic  is  an  influence  against  ex- 
tended paved  road  construction  which  has  to  be  reck- 
oned with  in  numerous  instances.  The  circumstances 
in  this  case  are  not  clearly  differentiated.  In  general 
the  steam  railways,  at  least  those  of  greatest  impor- 
tance, support  the  construction  of  paved  roads  as  traffic 
feeders  to  the  railway.    This  attitude  is  not  invariable 


among  the  steam  railways  and  is  rare  on  the  pai*t  of  the 
interurban  electric  roads. 

In  instances  the  attacks  of  the  electric  railways  have 
been  decidedly  venomous;  ordinarily  they  have  been  no 
more  violent  than  might  reasonably  be  expected  from  a 
private  enterprise  which  anticipated  injury  to  its  busi- 
ness by  public  expenditures  which  strengthen  a  compet- 
ing enterprise.  In  the  question  before  us,  however,  the 
effect  is  to  prejudice  in  a  measure  a  considerable  body 
of  employers  and  stockholders  and  their  friends  against 
paved  road  progi-ams. 

Just  what  the  measure  is  of  the  sentiment  to  retrench 
which  is  being  created  by  the  growing  rivah-y  of  electric- 
railway  and  bus  transportation  cannot  be  told  precisely. 
It  should  not  be  overestimated  but  just  as  certainly  it 
cannot  be  ignored. 

As  a  matter  of  fact  in  many  instances  steam  and  elec- 
tric railways  have  charged  that  individual  paved  roads 
were  potential  competitors  and  have  fought  their  con- 
.struction.  In  some  states  where  "railway  influence"  is 
powerful,  opposition  has  been  offered  to  road  improve- 
ment programs  which  provided  to  any  considerable  ex- 
tent for  routes  which  paralleled  the  railways.  Briefly, 
the  railways  cannot  altogether  escape  the  charge  that 
they  have  been  one  of  the  influences  acting  to  create  a 
reactionary  attitude  toward  highway  development.  At 
the  same  time  that  this  is  said,  however,  it  has  to  be 
kept  in  mind  that  in  some  states  and  by  leading  com- 
panies in  most  states,  railway  support  of  road  construc- 
tion has  been  unqualified. 

Indifferent  Highway  Service — The  natural  anticipa- 
tion by  the  public  that,  when  money  was  provided,  im- 
provement in  transportation  conditions  would  be  prompt 
has  often  been  disappointed  by  highway  officials.  Often 
also  they  have  been  indifferent  about  handling  travel 
during  improvement.  Both  actions  have  helped  to 
arouse  sentiment  unfriendly  to  extended  expenditures. 
It  may,  indeed,  be  assumed  without  much  error  that  no 
two  other  faults  of  direction  have  been  so  provocative 
of  discontent. 

In  the  last  three  years  much  more  attention  than  pre- 
viously has  been  given  to  the  location,  marking  and 
maintenance  of  detours  and  to  preventing  the  isolation 
of  a  farm  or  a  group  of  residents  by  closing  off  con- 
struction on  unnecessarily  long  stretches  of  road.  As  a 
matter  of  fact,  however,  really  careful  detour  practices 
are  followed  only  in  a  few  states.  The  majority  of  road- 
construction  operations  the  country  over  are  managed 
with  so  little  care  for  the  convenience  and  comfort  of 
the  people  whose  natural  line  of  travel  is  obstructed 
by  the  work  that  complaint  is  universal  and  bitter. 
An  irritable  temper  toward  road  improvement  is 
created. 

Public  discontent  because  of  inconvenience  due  to  con- 
struction operations  is  a  zephyr  compared  with  the 
winds  of  wrath  following  protracted  delay  in  commenc- 
ing improvement.  With  a  large  sum  appropriated  for 
highway  improvements  the  public  expects  to  see  better 
road  conditions  immediately.  It  does  not  satisfy  the 
situation  to  explain  that  a  system  of  paved  roads  can- 
not be  furnished  overnight.  And  it  should  not,  because 
the  explanation  is,  bluntly,  an  evasion.  Immediate  im- 
provement is  always  possible  preceding  permanent 
improvement.  There  are  sections  of  states  in  which 
great  bond  issues  have  been  voted,  where  the  people 
have  waited  five  years,  paying  taxes  all  the  time  on  the 
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bond  issue,  for  the  work  of  improvement  to  get  around 
to  their  neighborhood.  Ultimately  they  will  have  all 
that  they  have  paid  for  and  waited  for,  but  meanwhile 
patience  has  been  worn  to  a  frazzle  and  enthusiasm  has 
died.    Indeed  reaction  has  often  set  in. 

Indifference  in  serving  the  public  with  traffic  conven- 
iences during  the  period  between  voting  the  appropria- 
tion and  getting  the  paved  road  has  done  more  to 
estrange  the  public  from  extended  good  roads  programs 
than  perhaps  any  other  dereliction  of  highway  officials, 
although  poor  design  and  poor  maintenance  are  close  up 
in  the  race. 

Original  Desion  Faults— Wrecks  of  broken  pavements 
have  created  distrust  of  engineering  sufficiency  in  pro- 
viding roads  worth  the  money  paid.  This  assertion  is 
made  with  full  appreciation  of  the  truth  that  the  vast 
majority  of  road  improvements  are  not  failures.  It  is 
not  forgotten  that  most  of  the  failures  which  have  oc- 
curred are  due  to  service  required  of  the  roads  which 
was  not  anticipated  when  they  were  planned.  While 
these  explanations  are  sufficient  for  the  engineer,  they 
do  not  carry  the  same  conviction  to  the  taxpayer  who 
lives  along  the  road  that  has  gone  to  pieces.  Ordinarily 
the  taxpayer  has  never  been  told,  and  this  is  the  fault 
of  the  highway  department,  that  the  reason  for  failure 
has  been  a  traffic  condition  whose  development  could  not 
be  foretold  when  the  road  was  built.  Generally  he  has 
not  been  told  anything.  Having  only  the  evidence  of 
failure,  he  convicts  the  road  builder  without  further 
question. 

There  have  been  some  bad  mistakes  in  road  building. 
It  is  reasonable  that  there  should  have  been.  Every 
highway  engineer  can  point  to  some  example.  The  orig- 
inal system  of  a  whole  state  has  in  instances  been  inade- 
quately planned.  Roads,  which,  when  they  were  built, 
the  people  were  told  would  be  permanent  are  now  being 
rebuilt  wholly  or  in  part.  These  are  indisputable  facts. 
The  engineer  knows  them  and  is  not  alarmed  because  he 
also  perceives  the  reasons.  The  public  knows  the  facts 
but  it  does  not  also  perceive  the  reasons  and  it  is 
alarmed  by  the  suspicion  that  it  has  been  cheated  out 
of  its  money.  In  California  this  suspicion  was  the 
foundation  of  a  clear-cut  issue  in  the  recent  guberna- 
torial election.  On  its  decision  by  the  people  rests  the 
fate  of  highway  department  heads  long  in  service  and 
the  fate  of  a  bond  issue  badly  needed  to  maintain  and 
extend  the  state  highway  system. 

Poor  Maintenance  Practice- — It  is,  as  previously  in- 
dicated, in  not  keeping  up  the  roads  in  the  period  be- 
tween the  time  when  the  system  is  taken  over  for  im- 
provement and  the  time  when  the  actual  improvement 
is  accomplished  that  maintenance  practice  has  been  most 
at  fault.  Routine  maintenance  after  improvement  has 
often  been  defective  also.  Most  highway  departments 
have  done  better  with  their  construction  than  with  their 
maintenance.  In  any  event  good  roads  in  numerous 
communities  have  gone  to  pieces  solely  because  they 
were  denied  the  upkeep  which  is  the  right  of  any  struc- 
ture doing  work.  The  public  witnesses  the  wreck  and 
concludes  that  it  has  been  cheated. 

Indii'idKttUsyy) — It  appears  paradoxical  to  list  the  au- 
tomobilist  and  the  man  who  already  has  a  paved  road 
going  to  market  as  influences  against  extended  highway 
expenditures.  The  automobilist,  however,  is  individ- 
ually fighting  increased  licen.se  fees  and  other  taxes,  and 


even  limitations  on  his  truck  weights.  He  is  being  in- 
structed by  his  associations  in  arguments  against  spe- 
cial taxes  on  motor  car  owners  and  against  the  use  of 
motor  car  taxes  for  road  construction.  Altogether  he 
has  an  antipathetical  attitude  of  mind  toward  highway 
practice  as  it  exists  which  is  not  encouraging  to  the 
expansion  of  highway  expenditures. 
~  An  even  more  individualistic  influence  is  the  disin- 
clination of  the  taxpayer  who  has  his  improved  road, 
to  regard  with  favor  an  increased  expenditure  to  pro- 
vide an  improved  road  for  the  man  several  counties 
removed.  Most  men  vote  for  good  roads  because  they 
want  a  good  road  from  where  they  live  to  where  they 
go  most  often.  Having  got  this  road  they  do  not  cheer- 
fully assume  a  greater  tax  burden  to  get  a  similar  road 
for  some  one  else.  As  improved  roads  increase,  this 
influence  against  extending  expenditures  for  road  im- 
provement also  increases. 

Organized  Educational  Work  Reqnired^-ln  the  ag- 
gregate the  influences  mentioned  have  become  a  great 
force.  That  this  force  cannot  be  expressed  in  figures 
does  not  render  it  less  dangerous.  Indeed  its  dangerous 
character  is  thus  increased  because  it  presents  the  high- 
way engineer  with  the  task  of  combatting  a  mental 
attitude  in  which  he  is  the  least  proficient  of  all  clas.ses 
of  skilled  thinkers.  This  ta.sk,  however,  is  the  respon- 
sibility of  highway  engineering  for  some  years  to  come 
and  if  it  is  accomplished  it  will  have  to  be  undertaken 
immediately.  Briefly  the  influences  named  as  acting  to 
bring  about  an  inquiry  into  highway  expenditures  and 
practices  have  to  be  counteracted  by  a  campaign  of  in- 
formation. 

The  situation  is  squarely  before  state  highway  de- 
partments of  being  obliged  to  wage  battle  for  their 
policies  and  practices.  To  do  this  they  must  organize 
for  attack.  They  must  make  educational  promotion  of 
road  improvement  as  much  their  purpose  as  are  con- 
struction and  maintenance.  A  special  division  or  bureau 
is  required  to  do  the  work  and  it  may  not  wisely  be 
stinted  in  financial  support  or  character  of  management 
and  personnel.  The  lines  along  which  the  promotion 
organization  may  well  act  at  the  start  suggest  them- 
selves: 

1.  Liaison  work  with  country  and  township  highway 
officials. 

2.  Detour  administration  including  news  bulletins 
and  periodical  route  maps  as  well  as  location,  mainte- 
nance and  marking. 

3.  Interim  maintenance  of  the  whole  road  system 
while  permanent  improvement  is  progressing.  This 
comprehends  the  secondary  road  system  as  well  as  the 
mileage  planned  for  intensive  improvement. 

4.  Cultivating  tourist  and  camper  by  special  service 
such  as  route  maps,  guide  books,  camp  sites  and  park- 
ing spots. 

5.  Public  instruction  by  lectures,  motion  pictures, 
radio  news,  schools  and  the  newspapers. 

6.  Individual  instruction  by  personal  conference  to 
adjust  complaints,  explain  delays  and  convert  critics. 

Each  of  these  activities  has  been  undertaken  success- 
fully. Few  state  highway  departments,  however,  are 
organized  to  conduct  all  of  them  systematically  as  a 
major  function  of  their  work.  Again  it  should  be  stated, 
organization  for  educational  promotion  of  highways  has 
to  be  created  and  plans  of  procedure  worked  out.  The 
character  of  this  organization  and  its  methods  of  oper- 
ation will  vary  in  different  states  because  of  differences 
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in  fundamental  laws  and  in  the  legislation  establishing 
the  relations  of  state  and  county  road  administration. 
The  main  task  is  alike  in  all  states. 

Keep  the  public  "sold"  on  highways. 

This  is  not  the  cry  of  panic;  it  is  a  call  for  pre- 
paredness. 

Section  Lines  on  Photographs 
Aid  Land  Reclamation 

Clearing  Contracts,  Strategic  Bridge  Locations  and 

Development  Work  Generally,  Planned 

With  Aerial  Photographs 

AERIAL  photography  was  used  effectively  in  plan- 
,  ning  the  development  of  a  2,300-acre  tract  of  land 
which  is  now  under  way  near  tlie  Columbia  River  in 
Oregon.    The  methods  used  were  applicable  because  the 


AERIAL,  PHOTOGRAPH  WITH  SECTION  AND 

QUARTER  SECTION  LIXE.S 
The    lines    are    drawn   from    reconnoissance    and    meander 
surveys  that  give  a  few  controlling  points. 

tract  was  level  and  they  offered  a  particular  advantage 
in  this  case  because  any  survey  work  done  on  the  ground 
had  very  dense  underbrush  and  a  slough  network  to 
contend  with,  so  that  the  cost  was  high  and  rate  of 
progress  slow.  Aerial  photographs  on  which  the  section 
lines  could  be  drawn  were  found  to  be  of  great  aid  in 
(1)  locating  roads  and  bridges,  (2)  locating  drainage 
ditches  that  would  use  existing  sloughs  as  much  as 
possible  and  (3)  in  awarding  clearing  contracts  which 
would  make  proper  allowance  for  the  relative  amount  of 
timber  and  undergrowth  to  be  cleared.  The  work  under 
way  is  part  of  a  project  for  the  diking  and  reclamation 
of  the  entire  tract. 

At  the  outset  the  plan  was  to  fly  in  a  straight  line 
across  the  tract  at  a  height  of  2,000  ft.  and  take 
photographs  every  half  mile  with  the  camera  tilted 
downward  at  an  angle  of  55  deg.  With  the  men  and 
equipment  available  it  was  not  possible  to  meet  these 
specifications  exactly  and  an  approximation  was  made 
to  serve. 

As  the  section  corners  had  already  been  established 
by  government  survey  these  were  used  as  a  basis  for 
a  meander  of  the  main  sloughs.  With  these  data  sec- 
tion and  quarter-section  points  were  located  on  the 
photographs  made  from  the  air  and  the  connecting 
lines  were  drawn  in  as  shown  in  the  illu.stration. 


With  a  series  of  photographs  of  this  sort  on  which 
the  quarter  section  boundaries  appeared,  a  very  close 
study  could  be  made  and  details  could  be  filled  in  on 
maps  made  from  the  meander  surveys.  With  these 
data  it  was  feasible  to  subdivide  the  area  in  such  a  way 
that  in.stead  of  cutting  up  small  tracts,  sloughs  would 
become  natural  boundaries  replacing  fences  to  a  con- 
siderable extent. 

In  addition  to  the  pictures  taken  at  the  2,000-ft. 
elevation,  a  few  closer  views  were  made  to  show  in 
detail  the  thickness  of  brush  and  timber  growth  to  be 
cleared.  These  photographs,  like  the  general  views, 
more  than  paid  for  themselves,  according  to  William  G. 
Brown,  Portland,  Ore.,  who  had  charge  of  the  subdivi- 
sion and  who  developed  the  application  of  airplane 
photography  to  this  particular  use.  A  series  of  aerial 
photographs  of  this  sort  give  such  a  detailed  view  of 
the  situation,  Mr.  Brown  states,  that  it  would  probably 
save  time  to  make  the  photographs  before  running  the 
meander  surveys,  thus  having  the  advantage  of  the  pic- 
tures when  planning  the  first  ground  survey  work. 


A  Close-Up  of  Some  Wood  Borers 

What  the  limnoria,  one  of  the  most  destructive  of 
the  marine  wood-borers,  look  like  may  be  inferred 
from  the  accompanying  magnified  photograph  of  a  few 
of  them  at  work,  prepared  by  the  U.  S.  Forest  Service. 
These  borers  are  about  the  size  of  a  rice  grain  and 
destroy  the  wood  with  their  crab-like  claws.  The 
limnoria  are  found  on  both  the  Atlantic  and  Pacific 
coasts,  subsisting  on  any  untreated  wood  on  which  they 
may  find  lodgment,  piling  in  harbors  affording  one  of 
their  principal  opportunities  for  existence.  Coming  in 
contact  with  the  piling  through  chance  of  tide  or  drift 
and  lodging  on  the  surface  or  in  crevices,  they  start 
a  system  of  interlaced  burrows  on  the  surface,  eating 
away  the   softer  springwood  and  leaving  the  harder 


WHAT  LlillsiORl.X.  LOOK  LIKE  WHEN  AT  WORK 

Magnified  about  7   times. 

wood  in  rib-like  ridges.  As  the  outer  shell  of  the  wood 
attacked  is  in  this  manner  reduced  to  a  spongy  con- 
sistency, and  is  broken  or  washed  away,  the  limnoria 
penetrate  deeper  and  deeper  until  in  time  the  pile  may 
be  eaten  almost  through  and  snap  off  under  its  own 
weight.  Limnoria  are  especially  hard  to  combat,  owing 
to  the  fact  that  they  will  penetrate  the  impregnated 
portion  of  treated  wood  through  the  least  crevice  or 
abrasion  and  occasionally  attack  treated  wood  that  may 
have  leached  out  to  a  low  toxicity. 
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Spokane  Intercepting  Sewer  Design 
Construction  and  Assessment 

Rational  Method  of  Design  Used  and  Together  With 

Imperviousness  Made  Basis  of  Assessment 

for  Benefit 

By  a.  D.  Butler 

City  Engineer,  Spolcane,  Waish. 

THERE  are  few  things  of  more  importance  to  the 
growth  and  development  of  a  city  than  proper 
sewerage,  and  yet  there  is  no  class  of  public  improve- 
ment in  which  it  is  so  hard  to  interest  people.  When  a 
sewer  is  built,  it  is  put  far  below  the  surface  of  the 
ground  and  is  not  fit  to  be  seen  even  if  it  could  be 
gotten  at.  There  is  nothing  to  be  pointed  to  with 
pride  as  an  object  of  public  expenditure.  In  fact,  after 
a  sewer  is  built  it  is  rarely  talked  about  and  would  be 
forgotten  altogether  if  it  were  not  for  the  unpleasant 
reminder  of  the  annual  payments  on  the  assessments. 
It  is  to  be  hoped  that  some  original  engineering  mind 
will  devise  a  method  of  paying  for  sewers  that  will 
appeal  to  the  public  pride.  Until  this  is  done  municipal 
engineers  must  iterate  and  reiterate  the  necessity  for 
sewers  where  they,  better  than  anyone  else,  know  sewers 
£.re  needed.  Meanwhile  engineers  should  address  them- 
selves to  devising  for  each  case  as  rational  a  method 
of  financing  sewers  as  they  employ  for  their  design. 
This  article,  besides  dealing  with  the  design  and  con- 
struction of  a  large  sewer  for  Spokane,  will  outline  a 
method  of  assessment  that  was  devised  by  the  engineer- 
ing department  of  the  city  and  that  has  given  rise  to 
"inly  little  complaint. 

Presfsing  Need  For  Interceptor — The  construction  of 
che  63-in.  intercepting  sewer  now  being  built  in  Spo- 
kane was  only  justified  in  the  mind  of  the  public  by 
a  train  of  circumstances  which  proved  conclusively  that 
the  provision  of  a  large  sewer  could  not  longer  be 
delayed.  In  1893,  when  the  population  of  Spokane  was 
about  20,000,  the  present  trunk  sewer,  a  21-in.  pipe,  was 
laid.  It  was  sufficient  at  the  time  to  take  care  of  the 
district  which  it  served,  but  during  the  next  ten  years 
Spokane  doubled  in  population  and  in  1920  it  was  a 
city  of  104,434.  Many  times  during  the  year  the  sewer 
flowed  under  pressure,  backing  into  dowaitown  base- 
ments and  doing  more  or  less  damage.  It  was  only 
after  the  old  sewer  had  broken  twice,  and  the  possibility 
of  enormous  damage  was  apparent,  that  definite  steps 
were  taken  to  construct  an  intercepting  sewer  to  re- 
lieve the  heavily  overcharged  sewers  in  the  downtown 
section. 

A  contract  was  let  for  a  sewer  about  a  mile  long, 
ranging  from  63  to  33  in.  in  diameter,  in  the  downtown 
congested  section  of  the  city.  The  contractor  was  the 
Miracle  Concrete  Corporation  and  the  price  was  $318,- 
000.  Because  the  streets  through  which  the  sewer 
would  pass  were  honeycombed  with  underground  struc- 
tures, and  also  because  the  old  sewer  connections  must 
be  intercepted  and  connected  to  the  new  sewer,  it  was 
decideil  to  put  the  interceptor  in  the  position  occupied 
by  the  old  one.  Since  the  new  sewer  is  4  to  6  ft  deeper 
than  the  old  one,  it  is  necessary  to  take  care  of  the 
sewage  in  the  old  sewer  while  the  new  one  is  being  laid. 
To  do  this,  sumps  are  constructed  some  distance  in 
advance  of  where  the  new  sewer  is  to  be  laid,  and  two 
10-in.  electrically-driven  centrifugal  pumps  installed.  A 
temporary  ii-oii  pipe  is  then  laid  in  the  gutter  and  the 


sewage  pumped  around  the  space  where  the  construction 
work  is  in  progress.  This  insures  a  good  dry  ditch  in 
which  to  lay  the  new  pipe. 

In  case  of  a  heavy  downpour  there  was  a  possibility 
that  the  pumps  would  not  be  able  to  handle  all  the 
flow  in  the  sewer.  It  was  also  foreseen  that  if  the 
pumps  failed  to  work  properly  it  would  be  necessary 
to  care  for  the  sewage  in  the  new  sewer  for  some  time. 
To  make  doubly  sure  that  such  an  emergency  might  be 
taken  care  of,  there  is  kept  in  the  ditch,  at  all  times, 
enough  sheet-iron  flume  to  connect  the  end  of  the  old 
sewer  being  removed  with  the  new  one.  This  sheet-iron 
flume  is  U-shaped,  rounded  on  the  bottom,  and  of  suffi- 
cient capacity  to  handle  the  full  flow  of  the  21-in.  sewer, 
if  necessary.  It  is  built  in  sections  of  a  length  that 
can  be  readily  handled  by  the  workmen  on  the  job. 
The  ends  of  the  flume  telescope,  and  can  be  put  in 
place  quickly  when  necessity  demands. 

Precast  Reinforced-Concrete  Pipe — Due  to   the  fact 


-:^' 


LAYING  63-IN.  CONCRETE  SEWER  AT  SPOKANE 

E.\cavated  material  liftod  in  buckets  by  derrick,  dumped  into 
tniilor  trucks  and  liaulcd  l)ack  for  riTiHing  ditch.  At  riglit, 
Iiipc  in  gutter  througli  wliicli  .sewage  from  old  sewer  is 
pumped  aiuund  section  where  work  is  in  progress.  Its  orig- 
inal thickness  w^as  A  in. 

that  the  new  sewer  is  being  constructed  in  ihe  down- 
town section,  where  it  is  Imperative  that  traffic  should 
be  as  free  from  interference  as  possible,  precast  rein- 
forced-concrete  pipe  is  used.  This  permits  backfilling 
over  the  pipe  as  soon  as  the  joints  are  properly  set.  and 
thus  makes  it  possible  to  keep  down  to  a  minimum  the 
amount  of  ditch  necessary  to  be  kept  open. 

The  pipes  are  ca.st  in  45-ft.  lengths,  each  weighing 
about  5,000  lb.  The  reinforcing  consists  of  two  rings 
of  American  steel  wire  mesh,  the  cross-sectional  area 
being  0.53  sti.in.  for  the  63-in.  pipe. 

One  of  the  reassuring  things  about  the  use  of  a  pre- 
cast concrete  pipe  is  that  after  the  pipe  is  made  and 
cured,  samples  may  be  submitted  to  a  test,  which  gives 
a  check  on  the  structural  design  and  a  very  definite 
notion  as  to  what  the  pipe  will  do  when  submitted  to 
loading  conditions  in  the  ditch.  During  a  test  of  the 
63-in.  pipe  after  twenty  days  curing,  using  a  one-fourth 
bedding  both  top  and  bottom,  the  first  hair  crack 
appeared  with  a  load  of  20,000  lb.  while  a  load  of 
85,000  lb.  was  required  to  produce  failure  of  the 
pipe. 

If  there  was  a  doubt  in  the  mind  of  anyone  as  to 
whether  the  new  sewer  was  really  needed,  it  was  re- 
lieved when  the  first  section  of  the  old  sewer  was 
removed.  This  was  a  21-in.  steel  pipe  and  was  found  to 
be  worn  completely  through  on  the  bottom.  Many  holes 
4  to  6  in.  in  diameter  were  found  and  an  innumerable 
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number  of  smaller  holes  showed  the  pipe  had  already 
lasted  far  beyond  what  migrht  reasonably  have  been 
expected  of  it. 

Asxefixnient  and  Rational  Method  Design — Next  in 
importance  to  the  actual  design  of  a  trunk  sewer  is  the 
working  out  of  the  scheme  of  assessment;  and  since 
assessments  are  based  on  benefits  received,  the  problem 
entails  much  study.  The  design  was  based  on  the 
so-called  rational  method,  in  which  the  length  of  time 
of  concentration  of  runoff  is  taken  into  account  in 
calculating  the  size  of  the  sewer.  If  a  theory  will  serve 
for  the  design  of  a  sewer  it  should  also  serve  as  a 
basis  for  assessing  benefits.  With  this  in  mind,  the 
first  step  was  to  determine  what  amount  should  be 
assessed  against  the  lateral  district  or  that  territory 
directly  abutting  on  the  new  sewer  which  had  not  only 
the  benefit  of  sufficient  capacity  for  an  indefinite  time 
in  the  future,  but  also  had  the  additional  advantage  of 
a  greater  depth  than  the  old  sewer.  To  establish  these 
benefits  an  estimate  was  made  on  a  sewer  only  large 
enough  to  accommodate  the  lateral  district  and  at  a 
depth  equal  to  that  of  the  new  sewer.  Under  the  esti- 
mate, this  cost  was  found  to  be  about  $600  per  lot  of 
average  size. 

There  was  then  a  second  territory,  termed  for  con- 
venience the  Special  Benefit  Zone,  where  the  sewers 
originally  put  in  were  sufficient  until  they  were  over- 
charged by  reason  of  the  outlying  territory  connecting 
to  them.  The  plan  of  the  new  sewer  contemplates  the 
intercepting  of  this  outside  sewage  before  it  reaches 
this  district;  so  that  while  the  Special  Benefit  Zone  does 
not  have  the  additional  depth  that  is  enjoyed  by  the 
lateral  district,  it  has  the  advantage  of  a  sewer  suffi- 
cient for  its  tributary  area.  It  was  considered  that 
this  benefit  should  be  worth  nearly  one-half  that  which 
is  enjoyed  in  the  lateral  zone,  or  approximately  $300 
per  lot. 

The  full  amount  whifh  would  be  raised  from  the 
lateral  benefit  and  from  the  special  benefit  zones 
amounted  to  $88,000,  which,  deducted  from  the  total 
contract  price,  left  $240,000  to  be  raised  by  trunk 
assessments. 

Imperviovsness  a  Factor  in  Assessments — In  deter- 
mining the  capacity  necessary  for  the  sewer,  studies 
were  made  on  the  imperviousness  of  the  various  districts 
drained.  Zone  1,  the  downtown  section,  was  found  by 
experiment  to  be  90  per  cent  impervious,  and  due  to 
the  fact  that  it  lay  closer  to  the  sewer  and  was  con- 
trolled by  shorter  and  hence  more  intensive  rainfall, 
it  was  considered  that  it  was  entitled  to  pay  for  the 
proportional  increment  of  size,  and  hence  of  cost,  that 
the  drainage  from  this  district  was  responsible  for. 
This  was  calculated  to  be  48  per  cent  of  the  trunk  cost. 
The  remainder  of  the  district,  being  all  about  the  same 
per  cent  impervious,  was  zoned  back  concentrically, 
using  the  beginning  of  the  sewer  as  a  center,  keeping 
in  each  zone  that  territory  from  which  the  drainage 
would  reach  the  intercepting  sewer  in  equal  time  and 
establishing  a  rate  of  assessment  on  each  zone  which 
would  be  equal  to  the  particular  increment  of  size, 
and  hence  of  cost,  that  this  zone  actually  was  respon- 
sible for. 

Most  people  are  fair  minded,  and  when  they  under- 
stand that  their  assessment  for  a  given  improvement 
is  based  on  a  reasonable  method,  as  I  believe  this  one 
is,  they  are  willing  to  pay  their  assessments,  whatever 
they  may  be,  without  complaint. 


OLD  21-IN.  STEEL  SEWER  PIPE  LAID  IN  1893 

In  spots,  the  pipe  was  completely  worn  throuffh  bv  the  erit 
carried  in  the  sewage.  ° 

There  were  over  three  thousand  pieces  of  property 
affected  by  this  assessment  and  very  little  complaint  has 
been  made. 

Many  times  great  care  is  used  by  engineers  in  work- 
ing out  an  elaborate  design  for  a  sewer  or  other  local 
improvement,  and  then  the  preparation  of  the  assess- 
ment roll  is  turned  over  to  someone  outside  the  engi- 
neering staff  altogether  —  some  person  who  has  no 
knowledge  whatever  of  the  scientific  principles  involved. 
As  a  result,  the  distribution  of  the  cost  for  the  im- 
provement is  far  from  equitable.  This  leads  to  dis- 
satisfaction and  frequently  to  the  courts. 

The  work  of  the  engineer  is  not  complete  when  his 
design  for  a  public  improvement  is  made  or  estimate 
prepared.  His  technical  training  and  scientific  knowl- 
edge are  needed  in  developing  some  equitable  method  of 
raising  the  funds  to  finance  the  job;  for  many  times, 
as  has  been  illustrated,  the  same  principles  that  are 
used  in  the  design  can  be  carried  out  in  the  determina- 
tion of  not  only  what  district  is  benefited,  but  also  the 
proportion  of  the  cost  each  piece  of  property  in  the 
district  should  bear. 


Cross-Connections  Put  Under  Control  at  Utica 

As  the  result  of  a  letter  sent  to  the  Consolidated 
Water  Co.,  of  Utica,  N.  Y.,  in  the  campaign  of  the  New 
York  State  Department  of  Health  to  eliminate  typhoid 
dangers  due  to  cross-connection  between  municipal 
water  supplies  and  private  auxiliary  fire  protection 
systems,  all  cross-connections  at  Utica  have  been  put 
under  control  or  eliminated,  according  to  a  statement 
made  by  the  department  named.  After  mentioning  a 
special  report  on  cross-connections  made  by  C.  A.  Holm- 
quist,  director  of  the  Division  of  Sanitation  of  the  New 
York  State  Department  of  Health,  the  statement  reads: 
"The  engineering  and  biological  departments  of  the 
water  company  investigated  a  total  of  76  industrial 
plants  in  Utica  and  vicinity  which  are  supplied  by  the 
company.  Of  these  40  had  auxiliary  fire  supplies,  only 
eleven  of  which  were  protected  by  double  check  valves. 
Accordingly  the  company  addressed  a  letter  to  each  of 
the  plants  where  potential  danger  of  contamination  of 
the  public  water  supply  existed,  calling  attention  to  the 
recommendations  of  the  State  Department  of  Health. 
The  majority  of  the  plants  complied  cheerfully  with  the 
company's  request  and  installed  the  necessary  check 
valves,  or  disconnected  completely  the  intercommunicat- 
ing systems.  Since  Aug.  1,  1922,  all  the  requirements 
have  been  met  by  all  the  plants  except  one  which  has  not 
been  operated  for  some  time  and  will  probably  not  be 
reopened. 
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A  Study  of  High  Winds  and 
Thunderstorm  Effects 

.Some  Further  Notes  and  Observations  on  the 

.Storm  That  Struck  New  York  .June  11 — 

How  to  Measure  Velocities 

By  Jacques  W.  Redway 

Meteorological  Liiborutory,  Mount  Vernon,  N.  T. 

THE  thunderstorm  which  struck  the  vicinity  of  New 
York  City  on  June  11,  tornadic  both  in  character 
and  violence,  was  marked  by  sudden  gusts  of  wind  which 
wrought  not  a  little  destruction.  The  swamping  of 
many  row-boats  at  City  Island  and  the  demolition  of 
a  Ferris  wheel  at  Clason  Point  (Engineering  News- 
Record,  June  15,  p.  1014)  were  attended  by  a  consider- 
able loss  of  life.  The  destructive  effects  of  the  wind  were 
noticeable  chiefly  in  the  uprooting  of  trees,  the  break- 
ing of  trees,  and  shattering  of  plate-glass  windows. 

The  violence  of  the  storm  was  manifest  chiefly  in 
Mount  Vernon,  Pelham,  and  the  wooded  area  in  the 
vicinity  of  Pelham  Bay  Park.  At  City  Island,  at  Clason 
Point,  and  along  the  shore  road  the  destructive  effects 
of  the  wind  were  quite  as  great  as  at  Mount  Vernon. 
Possibly,  judging  from  the  number  of  uprooted  and 
broken  trees,  they  were  a  little  greater;  certainly  they 
were  not  less.  The  uprooted  trees  were  mainly  oaks, 
growing  in  soil  above  rock  formation.    The  broken  and 


FIG.  1— DIAGRAM  OF  THUNDERSTORM  ACTION 

delimbed  trees  were  mainly  shade  trees,  maples  pre- 
vailing. In  Mount  Vernon  there  were  many  old  cherry 
trees,  remnants  of  a  one-time  orchard;  the  gale  felled 
practically  all  of  them.  The  accompanying  barogram 
(Fig.  2)  e.xplains  the  shattering  of  plate-glass  windows. 

Because  of  the  destructive  effects  of  storm  winds — 
that  is,  winds  of  64  miles  or  more  of  the  Beaufort  scale 
— engineering  science  is  concerned  chiefly  with  winds 
of  this  class.  When  damage  to  structures  occurs  from 
this  source,  it  is  necessary  as  a  first  step  to  determine 
the  velocity  of  the  wind  and  its  gusts  as  closely  as  pos- 
sible. Reference,  therefore,  is  made  to  the  records  of 
the  nearest  Weather  Bureau  station. 

The  Robinson  anemometer  is  almost  universally  em- 
ployed in  the  measurement  of  wind  velocities.  It  is 
probably  the  most  useful  wind  meter  devised  for  the 
purpose,  being  both  practical  and  foolproof.  Its  weak 
point  lies  in  the  fact  that  it  does  not  register  sudden 
gusts.  Accompanying  a  breeze  of  20  mi.  per  hr.  are 
gusts  varying  from  30  to  45  mi.  per  hr.  They  last  from 
a  few  seconds  to  about  a  minute,  more  or  less.  The 
Robinson  anemometer  does  not  register  nor  record  them. 
A  Biram  anemometer  will  register  them;  but  to  get 
values,  the  observer  must  stand  with  stop  watch  in  one 
hand  and  anemometer  in  the  other. 

The  anemometer  at  the  New  York   Station  of   the 
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FIG.   2— BAROGRAil  OF 

STOR.M  OF  JUNE  11 

(Dots  are  at  2-hr.  inter%'als) 


Weather  Bureau,  in  Battery 

Park,  is  454  ft.  above  ground. 

That  at  Mount  Vernon  lab-  egs-j-^- 

oratory  is  about  35  ft.  above        if 

ground.     Ordinarily  the  ve-         \^ 

locities    at    Mount    Vernon 

average  from  40  to  48  per 

cent    of    those    at    Battery 

Park.    During  the  very  high 

wind  storms  the   registration   at  the  two  stations   is 

not  very  far  apart. 

Engineering  science  takes  into  consideration  wind 
velocities  having  a  maximum  of  65  to  70  mi.  per  hr. ; 
storm  velocities  of  this  value  are  so  common  in  occur- 
rence that  to  neglect  them  would  be  unpardonable.  In 
New  York  City  this  velocity  has  been  exceeded  many 
time.s;  in  ten  years  a  velocity  of  90  mi.  has  been  ex- 
ceeded four  times.  A  steady  wind  of  70  mi.  per  hr. 
has  a  pressure  of  about  12.2  lb.  per  square  foot.  A 
steady  wind  of  90  mi.  an  hr.  has  a  calculated  pressure 
of  19.2  lb.  per  square  foot,  which  in  relation  to  engineer- 
ing structures  is  a  matter  of  much  greater  importance, 
inasmuch  as  for  every  square  of  100  ft.  the  increase 
of  broadside  pressure   is  about  16  tons.     The  values 


are  calculated  from  the  formula   P 


.004  ^  Sr,  in 

which  P  is  the  pressure  in  pounds;  S  the  surface  in 
square  feet;  V  the  velocity  in  miles  per  hour;  and  B 
the  height  of  the  barometer  in  inches.  The  values 
differ  slightly  from  Beaufort-scale  values.  Frankly. 
I  have  but  little  confidence  in  either — or  in  the  para- 
bolic formula  now  much  used.  Perhaps  an  engineer 
might  not  willingly  accept  the  pressure  figures  of  a 
meteorologist,  but  the  figures  noted  are  not  far  wrong. 

A  sudden  gjst  of  90  mi.  per  hr.  is  quite  a  different 
matter,  however,  it  is  comparable  to  the  slapping  force 
of  a  wave;  it  likewise  involves  the  problem  of  inertia. 
My  measurements  in  the  June  11  storm  recorded  a  gale 
strength  of  70  mi.  per  hr.  for  a  little  more  than  3  min. 
and  this  may  be  regarded  as  pretty  close  to  the  truth. 
The  maximum  velocity  of  90  mi.  for  the  same  storm 
was  estimated  by  the  Beaufort  scale  of  effects  and  the 
destructive  effects  justify  the  estimate.  When  the  gust 
struck,  two  large  maples  within  250  ft.  of  my  observa- 
tion point  went  down  in  a  crash.  About  350  trees  in 
the  city  were  destroyed  or  badly  injured. 

Fig.  1  is  a  cross-section  of  a  thunderstorm,  after 
Humphreys.  The  experience  of  observers,  covering 
many  years,  and  of  airplane  observations  in  the  past  six 
years,  attest  its  correctness  in  principle.  The  cross- 
section  is  that  of  a  typical  cumulo-nimbus  cloud.  The 
arrowheads  at  ground  level  indicate  the  advance  of  the 
storm  and  the  down-draft  of  the  air.  Arrows  show  also 
the  source  of  the  up-draft.  The  scud-roll  is  the  locus 
of  gusts.  It  was  this  sudden  onset  that  caused  the 
jump  in  pressure  of  0.2  in.  almost  instantaneously,  but 
I  hardly  think  that  this  was  the  tornadic  gust  that 
wrought  such  havoc.  Inasmuch  as  all  windows  in  the 
house  were  open  there  was  no  accumulated  pressure. 

Thunderstorms  are  in  the  same  class  of  air  move- 
ments as  tornados;  and  in  many  instances  the  differ- 
ence between  them  is  chiefly  one  of  degree.  The  jump 
in  pressure,  the  "thunderstorm  nose,"  as  shown  in 
barograms,  usually  occurs  in  the  case  of  thunderstorms 
and  tornados,  but  I  have  not  seen  one  so  sharply 
defined  as  this  except  in  the  case  of  tornados,  and  the 
storm  of  June  11  was  a  tornado. 
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Effect  of  50-Ton  Two-Wheel  Load 
On  Concrete  Test  Road 

Final  Loads  on  Concrete  Pavement  in  Pittsburg, 
Calif.,  Test  Road  Run  Up  to  5,000  Lb. 
Per  Inch  of  Tire 

AFTER  the  completion  of  traffic  tests  of  the  ordinar> 
.sort  on  the  Pittsburg  test  road  and  before  the  pave- 
ment was  removed,  some  excessive  loads  were  used  to 
determine  the  ultimate  strength  of  the  various  types 
of  construction.  A  16-ton  load  was  used  first  and  thi;; 
was  increased  by  stage ;  to  50  tons  on  two  wheels.  The 
latter  load  moved  over  the  road  three  times.  It  caused 
coi  iplete  destruction  of  some  sections  but  was  carried 
over  others  without  being  delayed  by  sinking  through 
the  concrete  and  without  breaking  up  the  surface. 
Whether  there  was  permanent  damage  to  the  body  of 
the  slab  remains  to  be  determined  when  core  borings 
and  other  examinations  are  completed.  A  preliminary 
general  report  of  results  on  the  Pittsburg  test  road 
appeared  in  Engineering  Neivs-Record,  June  29,  1922, 
p.  1066. 

On  a  two-wheel  trailer  of  extremely  heavy  construc- 
tion, solid  iron  bars  tied  across  with  chains  were  used 
for  vertical  standards.  A  facing  of  3-in.  plank  inside 
these  standards  completed  the  superstructure,  into 
which  pig  iron  was  piled  by  hand  to  secure  the  desired 
loading.  The  wheels  were  solid  metal  with  steel  tires 
10  in.  wide.  For  the  50-ton  load  this  gave  5,000  lb. 
per  inch  width  of  tire.  This  trailei-  was  towed  over 
the  test  road  by  tractors  and  trucks. 

With  15  tons  on  the  two  wheels  the  trip  over  the  road 
was  made  readily  enough,  but  as  these  loadings  were 
increased  difficulty  was  experienced  in  getting  over  the 
portions  of  the  pavement  where  breaks  previously  made 
were  so  large  that  one  or  both  of  the  trailer  wheels 
had  to  cross  them.  In  these  spots  the  great  weight  or 
the  wheels  caused  them  to  sink  thi-ough  the  damaged 
concrete.  Steel  plates  were  used  at  these  snots  in  an 
endeavor  to  get  the  trailer  over  the  road  enough  times 
to  give  an  idea  of  its  effect  on  those  sections  that  had 
remained  intact. 

Even  with  the  steel  plates  to  spread  the  weight,  there 
were  frequent  delays  due  to  the  wheels'  breaking 
through  previously  damaged  pavement  and  to  decrease 
the  delay  and  difficulty  of  extricating  the  trailer  from 
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FIFTY-TON   LOAD  ON  TWO-WHEEI^  TRAILER 

such  breaks  a  device  was  used  to  limit  the  settlement 
of  the  wheels.  This  consisted  of  a  heavy  steel  plate 
dragged  along  the  pavement  under  the  rear  axle  by  a 
chain  attached  to  the  front  end  of  the  truck.  Fastened 
to  the  under-side  of  the  rear  axle  above  this  plate  were 

RECORD  OF  TE.STS  WITH  HE-WY  TWO-WHEELED  TRAII^R 

I.I  1.1(1  in  Pounds  oii'Two  Wheels  Trips  Over  Test  Road  Tons 

32,053  .     105  I,68J 

61,711  9  278 

70,000  3  105 

80,000  2  80 

100.000  3  150 


Totals 

122 

2,296 

NUMBER 

OF  BORINGS  REQUIRED  TO 

SECURE 

SOLID 

CORES 

Thickness. 

Reinforceii 

ent. 

Inner 

Outer 

Section 

■  Inches 

Tons  per  Mile 

Side 

Center 

Side 

A 

5 

20 

1 

2 

B 

5 

20 

2 

Alternate  .T 

5 

46 

i 

r 

6 

55 

1 

U 

6 

55 

1 

E 

8 

Plain 

1* 

F 

8 

Plain 

1 

G 

6 

69 

H 

5 

24 

1 

7* 

I 

5 

24 

4 

5* 

n 

Altern.-ite  I 

8 

Plain 

1 

J 

6 

Pliiin 

1 

K 

5 

69 

I 

L 

5 

55 

1 

M 

7 

Plain 

1 

1* 

UNLOADING  STALLED  TRAILER  BY  HAND 
Where  the  pavement  had  already  been  broken,  steel  plates 
were  laid  in  an  endeavor,  not  always  successful,  to  get  the 
trailer  across   without  breakingr  throuKli. 


*  Core  taken  at  I  point  on  account  of  longitudinal  joint  in  center. 

two  4  X  6-in.  timbers.  The  timbers  normally  moved 
along  about  2  in.  above  the  plate  but  when  either  wheel 
cut  into  the  pavement  as  much  as  2  in.  the  weight  rested 
directly  on  the  axle  and  further  settlement  was  pre- 
vented. By  expedients  of  this  sort  the  50-ton  load  was 
taken  around  the  ellipse  three  times,  as  shown  in  the 
accompanying  table. 

A  significant  result  of  the  heavy  tonnage  test  was 
that  reinforced  sections  6  in.  thick,  or  uni-einforced 
sections  8  in.  thick  were  nowhere  broken  down  by  the 
highly  concentrated  50-ton  load,  nor  did  they  shov,' 
anywhere  on  the  surface  signs  of  di.stress  as  a  result. 
However,  in  making  core  borings  to  get  samples  of  the 
concrete  from  various  sections  there  were  many  in- 
stances where  the  concrete  in  the  center  of  the  slab  was 
disintegrated  so  that  a  solid  core  could  not  be  secured 
until  after  repeated  attempts.  This  condition  was  en- 
countered so  much  more  often  in  the  center  of  the 
pavement  than  at  the  edge  that  the  results  were  tabu- 
lated for  comparison  and  are  shown  here  in  the  table. 

Sections  that  did  not  withstand  the  50-ton  load,  that 
is,  those  in  which  the  trailer  wheels  sank  through  the 
pavement  into  the  subgrade,  were  A,  B,  H,  I,  and  L. 
Sections  that  carried  the  50-ton  trailer  without  any 
visible  evidence  of  distress  were  C.  D,  K.  F,  G,  J,  K 
and  M.     (See  accompanying  table.) 
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Use  of  Perfect  Squares  in  Survey  Work 

By  J.  R.  JAHN 

Williams  &  Jahn,  Consulting  Enpinwrs,  Berkeley,  Calif. 

THE  "3-4-5"  triangle  is  well  known  and  the 
"5-12-13"  one  is  familiar  to  many.  Some  time 
ago  I  sought  other  groups  of  integers  which  would 
have  the  relation  that  the  sum  of  the  squares  of  the  first 
two  equals  the  square  of  the  third,  the  second  and 
third  differing   by    unity.      Finding   some, 

n'  —  1     n'  -\-  1 
z       '2 


the  general  relation:  n 


I   developed 
in  which  n 


represented  the  shorter  leg  of  the  triangle.  The  second 
and  third  terms  (representing  the  longer  leg  and  the 
hypotenuse)  are  integers  when  w  is  an  odd  number. 
However,  it  is  possible  to  reduce  even  numbers  to  fac- 
tors, one  of  which  will  be  odd  and  the  solution  by  the 
formula  above  will  then  be  possible.  Or  an  even  num- 
ber may  be  halved  and  n  be  taken  to  represent  it  in 
the  formula.  The  second  and  third  terms  will  be  halves 
of  integers.     These,  doubled,  will  then  be  integers. 

These  ratios  have  an  application  in  surveying  in 
producing  straight  lines  through  obstacles.  If  the 
smaller  angle  of  any  perfect-square  triangle  is  used 
as  a  deflection  angle  and  a  distance  equal  to  the 
hypotenuse  be  measured  and  a  transit  point  set,  the 
distance  along  the  true  course  and  the  distance  out 
at  right  angles  from  the  true  course  will  be  represented 
by  integers,  being  the  longer  and  the  shorter  legs  of 
the  triangle.  The  ratio  selected  should  have  an  angle 
which  will  clear  the  obstruction.  Length  may  be 
obtained  by  taking  simple  multiples  of  the  selected  ratio. 
Knowing  the  distance  from  the  true  course,  it  will  then 
be  possible  to  return  to  the  true  course  by  the  same 
triangle,  but  with  the  deflection  angle  double  and  turned 
in  the  opposite  direction,  or  by  some  other  ratio  having 


as  a  short  leg  some  simple  proportion  of  the  length  of 
the  departure  from  the  true  course. 

The  following  list  of  perfect  squares  with  their  corre- 
sponding smaller  angles  are  typical  of  those  ratios 
having  unity  as  the  difference  between  the  second  and 
third  term. 

Rntio 
Between 
.Sides 
5:    12:    13 
7:  24:  25 
9:  40:  41 
II:  60:  61 
13:  84;  8i 
15:112:113 

The  number,  12,  when  substituted  in  the  above 
formula  would  have  the  following  ratio,  12  :  71^  :  72-1, 
which  does  not  yield  integers,  but  its  factors  6,  2,  and 
3  give  integer  ratios,  thus:  12  (2x6)  :  35  :  37;  12 
(3x2x2)  :  9  :  15  and  12  (4x3)  :  16  :  20. 


Ratio 

Small 

Between 

Small 

Angle 

.Sides 

Angle 

22°  37' 

17:     144:     145 

6°  44' 

16°  16' 

19:     180:     181 

6°     2' 

12°  41' 

21:    220:    221 

5°  27' 

10°  23' 

25:    312:    313 

4°  35' 

8°  48' 

31:    480:    481 

3°  42' 

7°  38' 

45:1,012:1.013 

2°  33' 

Portable  Conveyors  Handle  All  Materials 
on  Concrete  Road  Job 

PORTABLE  conveyors  are  combined  in  an  interesting 
manner  for  handling  materials  on  a  concrete  pav- 
ing operation  near  Elmhurst,  111.,  for  which  the  White 
Construction  Co.,  Chicago,  is  the  contractor.  Sand, 
cement  and  stone  are  all  handled  by  three  belt  conveyors 
and  one  self-feeding  bucket  conveyor,  the  stone  from 
stockpiles  and  the  sand  and  cement  directly  from  the 
cars. 

In  Fig.  1  are  shown  the  two  steel  proportioning  birti, 
one,  at  the  left,  for  crushed  stone  and  the  other  for 
sand.  At  the  stone  pile  a  self-feeding  bucket  conveyor, 
the  top  of  which  appears  in  the  view,  takes  the  stone 
from  the  pile  and  by  means  of  a  chute  feeds  it  oiito 
a  belt  conveyor  which  leads  to  the  proportioning  bin. 
At  the  sand  bin,  a  belt  conveyor,  like  that  at  the  stone 
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FIG. 


2— BELT    CONVEYOR    UNLOADING    FROM    CARS    INTO 
CEMENT  WAREHOUSE 


pile,  is  swung  into  the  cars  as  they  are  spotted  and 
delivers  directly  into  the  bin.  For  handling  the  cement 
a  belt  conveyor  is  operated  as  is  indicated  by  Fig.  2. 
In  handling  cement  the  belt  conveyor  has  been  found  a 
time  saver  by  delivering  the  sacks  high  up  and  thus 
reducing  lifting  and  stacking. 

The  views  and  information  for  this  article  were  fur- 
nished by  the  Barber-Greene  Co.,  Aurora,  111. 


Piledriver  Slides  Back  and  Forth  on 
Two  Greased  Poles 

By  W.  K.  Cresson 

4429   Townsend  Ave.,  Detroit,  Mich. 

IN  DRIVING  the  piles  for  a  section  of  Detroit's  new 
filtration  plant,  trouble  was  had  with  the  soft  ground 
until  the  contractor  hit  upon  the  plan  illustrated  by  the 
accompanying  view.  Laying  some  heavy  timbers  for  a 
base,  the  piledriver  was  mounted  on  two  greased  poles 
14  in.  in  diameter  and  55  ft.  long.     The  outfit  is  slid 


ra  /w  !i 

.^P^^ 

7^ 

sli 

*-!      -      J 

fJk 

■     \ 
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^^l^HI^^^^BV^Itn^B^Bpf '^ 

HB^^ 

-  -^^^s^sWH"! 

^8^b*S%  •    .'-^^ 

from  side  to  side  as  needed  and  is  rolled  back  as  the 
job  proceeds.  A  block  and  tackle  attached  to  the  winch 
furnishes  the  pull.  Double  rigging  is  used  for  the  side 
shift  and  straight  away  for  a  back  pull. 


Improved  Valley  Gutter  Design  Eliminates 
Features  Objectionable  to  Motorists 

By  S.  M.  Gotten 

Civil  Enginii-rr.  Vallejo,  Calif. 

IN  CONNECTION  with  the  paving  of  streets  in 
Phoenix,  Ariz.,  the  valley  gutter  across  street  inter- 
sections has  been  frequently  employed.  In  this  con- 
struction the  crown  line  is  carried  through  on  the 
center  line  of  one  street,  and  the  gutter  lines  parallel 
therewith  on  each  side  are  likewise  produced  across 
the  intersecting  street.  The  valley  gutter  proper  is  of 
concrete,  and  is  3  ft.  2  in.  wide.  The  standard  pave- 
ment section  is  a  parabolic  curve,  the  crown  height 
being  0.1242  ft.  per  10-ft.  width  of  pavement  between 
curbs. 


GREASED  POLES  GIVE  TWO-WAY  SHIFT  FOR  PILEDRIVER 


FIG.  1— METHOD  OF  ST.\KING  OUT  VALLEY  GUTTER 

Until  recently  these  valley  gutters  were  given  a  dip 
of  1  in.  from  edge  to  center,  a  distance  of  19  in.  The 
normal  parabolic  section  was  continued  through  between 
the  gutters,  and  a  warped  transverse  surface,  varying 
from  a  straight  line  at  the  gutter  to  a  parabola  at  the 
adjacent  street  or  property  line,  was  employed  for  the 
intersecting  pavement.  The  consequent  change  in  slopes 
on  a  section  of  the  pavement  transverse  to  the  gutters 
did  not  appear  formidable  either  from  appearance  or 
theory,  but  in  passing  over  such  a  section  in  an  auto- 
mobile at  a  speed  in  excess  of  six  or  eight  miles  an 
hour  the  resulting  jolts  indicated  that  the  construction 
was  not  ideal.  Since  the  elimination  of  the  valley  gutter 
would  necessarily  mean  a  considerable  increase,  in  tho 
cost  of  the  improvement  as  a  whole,  due  to  the  additional 
drainage  structures  required,  an  effort  was  made  to 
eliminate  objectionable  features.  ,  The  new  design 
employed  is  described  below. 

Fig.  2  shows  a  typical  half-section  of  a  paved  street 
intersection  with  valley  gutter,  the  section  being  trans- 
verse to  the  center  line  of  the  continuous-crown  paving, 
as  indicated  by  the  typical  plan.  Fig.  1.  The  concrete 
gutter  is  now  made  flat,  transversely.  Referring  to 
Fig.  2  there  are  three  control  points  on  the  section, 
being  those  on  the  through  crown,  fc„  the  gutter,  h^  and 
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the  transverse  normal  section  of  the  intersecting  pave- 
ment on  Street  "B,"  h,.  These  points  are  connected  by 
reverse  parabolic  curves,  as  sho^vn.  The  normal  sec- 
tion of  intersecting  pavements  is  established  at  the 
street  lines  of  Street  "A"  unless  the  distances  b  and  e 
are  such  as  to  give  a  grade  from  /),  to  h,  in  excess  of  3.5 
per  cent,  in  which  case  the  distance  b  is  increased  af- 
necessary.  For  convenience,  this  distance  is  increased 
by  one-third  of  the  indicated  and  normal  value.  This 
puts  the  point  ft,  on  the  street  line.  In  our  experience, 
it  has  never  been  found  necessarj'  to  increase  b  by  more 
than  this  amount. 

Elevations  are  computed  and  grade  stakes  set  at 
points  h,  to  /i„,  inclusive,  on  the  center  line,  the  quarter 
lines,  and  the  gutter  lines  of  Street  "B,"  and  on  these 
lines  produced  across  Street  "A,"  as  shown  in  Fig.  1. 
Ordinarily  the  slope  from  /;,  to  h,  on  the  gutter  lines  is 
so  flat  that  the  gutter  is  constructed  on  a  straight  line 
between  these  points,  or  curved  only  between  h.  and  h,. 
li  will  be  observed  that  the  distance  d  will  be  prac- 


Grade 


Half  Croes-Secrtion  of  Street  A  Section  on  C.L 

FIG.    2— SECTION    .\CROSS    VALLEY    GUTTER 
LIN'E  OV  CROS.S  .STREET 

tically  constant  on  all  of  the  five  lines  previously  men- 
tioned and  on  the  lines  of  Street  "B,''  while  the  dis- 
tance e  changes  materially  from  gutter  to  center  line. 
When  this  method  was  first  devised  it  was  feared  that 
it  would  involve  rather  complicated  processes  as  regards 
office,  field,  and  construction  work.  In  the  actual  appli- 
cation no  difficulties  worthy  of  mention  were  encoun- 
tered, and  even  the  contractors  have  not  regarded  the 
innovation  as  a  hardship. 


,  of  Cro&s  street  B 
ON    CL.N'TER 


Finding:  Areas  of  Irregular  Figures 
With  an  Analytical  Balance 

By  Woodson  Wang 

Cornell  UniVLisity,   Tlhaca,   X.    V. 

THERE  are  many  approximate  methods  to  find  the 
areas  of  irregular  figures  such  as  Simpson's  rule, 
trapezoidal  rule,  Durand's  rule,  Tchebyeff's  rule,  etc. 
However,  none  of  them  eliminates  the  tedious  addition 
and  scaling.  Consequently  error  may  easily  result.  The 
writer  has  devised  a  method  of  avoiding  these  draw- 
backs and  at  the  same  time  securing  a  fair  degree  of 
accuracy. 

This  method  is  easily  conducted  when  an  analytical 
balance  is  near  at  hand.  The  irregular  figures  are  first 
traced  on  a  sheet  of  tracing  paper  and  then  each  is  cut 
out  by  a  pair  of  scissors.  These  figures  and  a  piece 
of  tracing  paper  of  unit  area  are  weighed  respectively, 
accurate  to  0.001  of  a  gram.  After  dividing  the  weight 
of  each  figure  by  the  unit  weight,  the  areas  are  obtained. 

The  writer  has  found  that  the  unit  weight  of  ordinary 
tracing  paper  is  uniform  and  hence  this  method  is  gen- 
erally practicable  with  reasonable  accuracy. 

[Weighing  irregular  figures  representing  areas  is  not 
a  new  device  for  area  determination,  but  the  above  is 
printed  with  the  belief  it  will  reach  many  who  have 
not   used   the   method. — Editor.] 
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Handling  and  Driving  Precast  Concrete 
Piles  in  Railway  Work 

IN  VIEW  of  the  extensive  use  of  precast  concrete  piles 
in  railway  work,  methods  employed  in  handling  and 
driving  them  formed  the  subject  of  a  committee  report 
presented  at  the  recent  meeting  of  the  American  Rail- 
way Bridge  and  Building  Association.  From  this  report 
the  following  material  is  summarized.  Piles  15  to  40 
ft.  long  are  used  and  are  usually  octagonal,  16  to  18 
in.  in  diameter,  with  blunt  points  and  sometimes  fitted 
with  cast-iron  points.  A  14i-in.  square  pile  with 
rounded  corners  is  used  on  the  Chicago,  Burlington  & 
Quincy  R.  R.  The  curing  period  is  usually  20  to  30 
days,  or  45  days  in  cold  weather,  and  piles  must  be 
from  60  to  90  days  old  before  they  are  driven. 

Handling  Piles — For  stack- 
ing and  loading  piles  the 
Illinois  Central  R.  R.  uses  a 
locomotive  crane  with  a 
bridle  carrying  two  pairs 
of  tongs,  so  that  the  pile 
is  supported  at  two  points. 
Piledriver  derrick  cars  un- 
load the  piles  in  a  similar 
way,  and  each  is  handled  by 
the  piledriver  with  a  single 
hitch  near  the  top  of  the  pile.  Other  roads  handle  them 
in  much  the  same  way  as  wood  piles,  but  with  greater 
care.  One  road  unloads  them  by  rolling  them  from  cars, 
but  others  prohibit  the  dropping  or  rolling  of  concrete 
piles,  although  in  some  cases  they  are  rolled  slowly  dowm 
skids  under  the  control  of  a  rolling  hitch.  When  loaded 
on  cars  the  rows  of  piles  are  separated  by  cleats' 
2x6  in.  or  3x6  in.,  these  cleats  being  wired  to  the  side 
stakes  of  the  car  to  prevent  shifting.  The  stakes  ai'C 
also  secured  by  transverse  tie  wires  attached  at  their 
upper  ends.  On  the  Chicago,  Burlington  &  Quincy 
R.  R.  it  is  the  practice  to  load  fourteen  piles  on 
a  car. 

Driving  Piles — Both  drop  and  steam  hammers  are 
used,  the  latter  being  the  more  frequent  practice.  Drop 
hammers  weigh  usually  3,500  or  4.000  lb.,  but  one  road 
reports  the  use  of  hammers  weighing  5,000  to  6,500  lb. 
without  damaging  the  piles.  As  a  rule  they  are  likely 
to  do  more  injury  than  a  steam  hammer.  But  both 
the  Chicago,  Burlington  &  Quincy  R.  R.  and  the  Mis- 
souri, Kansas  &  Texas  Ry.  have  found  a  4,000-11).  drop 
hammer  mo.st  effective  for  driving  piles  in  shale  or 
hardpan.  In  such  soil  it  may  not  be  possible  to  drive 
the  concrete  pile  until  a  hole  is  dug  or  is  churned  by 
means  of  a  wood  pile  with  cast-iron  shoe,  water  being 
used  to  soften  the  ground.  With  the  drop  hammer  the 
fall  should  be  sufficient  to  give  only  the  required 
penetration,  since  the  damage  to  the  pile  increases  mate- 
rially as  the  fall  of  the  hammer  is  increased. 

A  special  driving  head  is  needed  to  protect  concrete 
piles  as  they  will  not  stand  the  impact  of  the  blows  as 
well  as  will  wood  piles.  The  Illinois  Central  R.  R. 
and  New  York  Central  {Lines  West)  have  used  a 
boiler-plate  extension  cap  or  hood  8  ft.  long,  with  an 
oak  follower  block  and  cushion  of  old  rope.  Another 
design  consi.sts  of  1<-  or  2-in.  oak  disks  and  eight  or  ten 
disks  of  old   rubber   belting  fitted    into   the   pocket  of 
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the  driving  head;  old  rubber  hose  or  frayed  rope  may 
be  used  also.  In  any  case  about  four  oak  disks  are 
used  alternating  with  layers  of  the  rubber  disks,  hose 
or  rope.  If  the  top  of  the  pile  begins  to  spall  it  must 
be  cut  off. 

Holding  Piles  in  Position — Since  concrete  piles  can- 
not be  bent  into  line  when  driving,  like  wood  piles, 
greater  care  must  be  taken  to  keep  them  in  position 
while  driving.  Further,  the  piles  must  be  plumb  and 
properly  spaced  in  the  bent,  but  with  square  piles  no 
effort  is  made  to  keep  them  from  twisting.  To  insure 
proper  spacing  of  piles  and  direction  of  bents  it  may 
be  necessary  to  dig  holes  4  to  5  ft.  deep  or  to  start 
the  holes  with  a  timber  pile.  In  work  on  the  Chicago, 
Burlington  &  Quincy  R.  R.,  piles  driven  on  slopes  are 
kept  in  line  by  digging  a  hole  several  feet  deep  before 
starting  to  drive  the  piles.  For  the  same  purpose 
on  more  level  ground  a  checker-board  guide  is  used. 
This  consists  of  a  frame  of  8xl6-in.  timbers  with  spaces 
through  which  the  piles  can  be  driven,  the  frame  being 
braced  against  the  adjacent  bents.  The  tops  of  the 
piles  also  may  be  braced  to  keep  them  plumb.  If  a 
concrete  pile  gets  out  of  line  the  ground  is  dug  away  on 
one  side  and  the  pile  is  jacked  or  pulled  into  position. 
If  the  bent  of  a  slab-deck  trestle  is  more  than  3  in.  out 
of  position,  slabs  of  special  length  are  ordered. 

Jetting  Concrete  Piles — In  sand,  gravel  and  soft 
ground  a  water  jet  is  used  frequently  to  assist  the 
driving,  but  in  some  cases  the  hole  is  jetted  first  and 
when  the  pile  is  started  the  jet  pipe  goes  down  with  it. 
A  method  used  on  the  Chicago,  Burlingtoii  &  Quincy 
R.  R.  and  the  Missouri,  Kansas  &  Texas  Ry.  is  to  have 
a  4-in.  pipe  connected  to  two  2-in.  jet  pipes,  one  on 
each  side  of  the  pile  and  ending  with  |-in.  nozzles.  A 
water  pressure  of  120  to  140  lb.  is  used. 

Piledriving  Progress — On  the  Missouri,  Kansas  & 
Texas  Ry.  the  average  piledriving  per  eight-hour  day 
varies  from  six  to  ten  piles  to  as  low  as  five  or  even 
three,  according  to  conditions.  The  Chicago,  Burling- 
ton &  Quincy  R.  R.  gives  eight  to  ten  piles  as  a  high 
average  and  two  as  a  minimum,  but  in  estimating  the 
cost  of  pile  trestles  it  is  usual  to  allow  five  piles  per 
eight-hour  day.  Since  the  work  is  slower  than  with 
wood  piles  and  the  heads  cannot  be  sawed  off  quickly 
to  clear  the  track  for  a  train,  in  the  construction  of 
concrete-pile  trestles  to  replace  old  timber-pile  trestles 
it  is  necessary  for  the  construction  foreman  to  arrange 
his  work  so  as  not  to  obstruct  traffic.  This  will  depend 
on  the  number  of  trains  and  the  distance  the  piledriver 
must  move  to  reach  a  track. 


Paving  Brick  Relaid  After  30  Years'  Service 

A  brick  pavement  on  Walnut  St.,  in  Bucyrus,  C,  torn 
up  because  of  foundation  failure,  is,  after  30  years'  use, 
being  relaid  with  the  original  brick  turned  bottom  up. 
The  brick  were  paving  brick  of  building  brick  size  made 
by  the  Bucyrus  Brick  &  Terra  Cotta  Co.,  long  ago  out 
of  business.  The  base  was  rolled  limestone  and  the 
joints  were  filled  with  tar;  the  street  had  stone  curbs. 
About  90  per  cent  of  the  old  brick  were  capable  of  being 
reused.  The  contractors  for  the  original  pavement 
were  Frazer  &  Kiel,  of  Bucyrus. 


Lugs  Welded  on  Suspension  Bridge  Cable 
Clamps  With  Thermit  Steel 

WHEN  the  Rondout  Creek  suspension  bridge,  re- 
cently constructed  near  Kingston,  N.  Y.,  was 
being  built,  it  was  found  that  the  cast-steel  cable  clamps 
by  means  of  which  the  vertical  cables  were  suspended 
from  the  suspension  cables  provided  for  only  one  flange 
to  hold  the  vertical  cable  from  side-slipping  off  the  clamp 
shoulder,  and  that  an  additional  flange  was  needed  on 
the  opposite  side  of  the 
shoulder.  As  the  builders 
were  in  a  rush,  it  was  de- 
cided to  weld  an  additional 
lug  to  each  of  the  114  clamps 
at  a  local  foundry  by  means 
of  thermit  welding,  instead 
of  waiting  for  new  clamps 
to  be  cast. 

Before  welding  began,  a 
wooden  pattern  was  made  of 
the  half  clamp  to  be  welded.  A  wooden  lug  pattern  for 
the  thermit  steel  flange  was  doweled  to  the  pattern 
through  two  holes  drilled  into  the  pattern.  A  three- 
sided  wooden  box,  hinged  at  one  corner,  was  then  placed 
with  its  open  side  against  the  pattern,  clamped  to  the 
pattern  and  rammed  with  molding  material.  The  usual 
wooden  riser  and  pouring  gate  patterns  were  inserted 
against  the  lug  pattern.  No  preheating  gate  pattern 
was  inserted  as  the  preheating  was  executed  in  a 
manner  different  from  the  usual.  When  the  ramming 
was  completed  the  riser  and  pouring  gate  patterns 
were  removed,  and  a  plate  was  placed  over  the  mold. 
The  mold,  casting  pattern  and  plate  were  then  inverted 
and  the  mold  box  and  pat- 


FIG.  1— MOLD  FOR  BUILD- 
ING UP  LUG  ON  CABLE 
CLAMP 

A — Cable  clamp  casting  ; 
B — mold  ;  C — riser  ;  D^ 
pouring-  gate  ;  E — molding 
material  ;  P — thermit  steel. 
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THERMITSTEEL 
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tern  removed  from  the  mold, 
which  now  rested  on  the 
plate. 

The  mold  was  next  baked 
in  an  oven.  In  the  mean- 
while, the  part  of  the  cast- 
ing to  be  welded  was  pre- 
heated over  a  blacksmith 
forge  to  a  temperature  suit- 
able for  welding.  When 
both  the  operations  of  bak- 
ing the  mold  and  preheating 
the  casting  were  completed,  the  baked  mold  was  applied 
to  the  casting  in  the  position  shown  in  Fig.  1  and  the 
thermit  steel  poured  into  the  mold  in  the  usual  manner, 
using  10  lb.  for  each  weld. 

Much  time  was  saved  by  preparing  the  molds  for 
baking  in  close  succession  by  applying  the  same  mold 
box  to  the  same  pattern  just  as  soon  as  the  former 
was  removed  from  one  unbaked  mold;  also  by  preheat- 
ing castings  successively  while  baking  the  molds. 


FIG.  2— C.A.BLE  CLAMP 

WITH   BUILT   UP 

LUG 


Inner  Tube  Makes  Rod  Covering 

By  Norman  H.  Gundrum 

Junior  Highway  Engineer,  Illinois  Division  of  Highways 

I  HAVE  been  having  difficulty  in  keeping  the  paint 
on  a  leveling  rod  from  being  marred  by  scratches 
and  weathering  and  have  found  that  an  old  inner  tube 
m.akes  an  effective  covering.  The  inner  tube  should  be 
30x3 i  in.,  or  larger.  It  is  cut  to  make  the  tube  open  at 
both  ends  which  can  then  be  stripped  over  the  rod. 
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Patches  Welded  on  30-Yr.-Old  Steel  Pipe 
Without  Reducing  Water  Pressure 

By  J.  A.  FouLKS 

Chief  Engineer,  Dcpaitmont  of  Streets  and   Public  Improvements, 
Division  of  Water,  Newarl<,   N.  .1. 

r>^  1891  the  City  of  Newark  laid  26  miles  of  36-in. 
and  48-in.  riveted  steel  pipe  and  three  years  later 
laid  a  second  and  third  line,  making  28  miles  in  all  of 
42-in.,  48-in.,  and  60-in.  riveted  steel  pipe.  The  lines 
extended  for  part   of  their   distance  through  a  peat 
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Hints  That  Cut  Costs  and  Time 


STEEL  PIPE  AFTER  THIRTY   YEARS'   SERVICE 
Several   pits   in    the   pipe   are   easily   discernible.      The   pine 
plug  ha.s  been  put  in  a  hole  preparatory  to  its  being  capped 
and  permanently  repaired  by  electric  welding. 

swamp,  and  there  sections  have  deteriorated,  mostly 
through  electrolytic  action.  The  electrolysis  has  prob- 
ably occurred  either  from  sti-ay  current  from  trolley 
lines  or  local  action  in  the  soil.  The  pipe,  as  a  result, 
has  become  pitted  badly  in  places,  the  pits  from  time  to 
time  becoming  holes  and  causing  small  leaks.  Leaks 
were  temporarily  repaired  by  plugging  the  holes  with 
pine  plugs  braced  with  concrete  when  the  holes  were 
on  the  side  or  bottom  of  the  pipe  and  by  capping  the 
plug  with  a  lead  cover  held  in  place  by  braces  extending 
to  the  sides  or  bottom  of  the  trench;   or   by  pulling 


steel  bands  in  place  with  bolts  and  running  lead  between 
the  pipe  and  the  band.  While  such  measures  have  been 
more  or  less  successful,  they  have  not  been  considered 
permanent  and  as  more  permanent  methods  were  neces- 
sary unless  an  entire  replacement  of  pipe  was  made, 
electric  welding  was  tried.  Results  so  far  obtained  have 
been  excellent,  the  repair  is  of  a  permanent  nature  and 
secured  at  comparatively  low  cost. 

Repairs  were  made  for  the  most  part  on  a  36-in.  line 
laid  from  Belleville  reservoir  to  the  60-in.  feeder  on 
Bloomfield  Ave.,  running  through  a  swampy  section. 
The  thickness  of  the  pipe  is  Tii  in.  and  carries  a  pressure 
of  90  lb.  In  several  places  the  pipe  sprung  leaks  which 
showed  up  on  the  surface  of  the  ground.  In  two  sec- 
tions, for  a  distance  of  approximately  10  ft.  and  15  ft., 
respectively,  the  ground  was  removed  and  repairs  were 
made  without  reducing  the  water  pressure. 


WATER  ESCAPING  FROM  g-lN.  HOLE 
A  piece  has  been  welded  on  several  pits  near  the  leak. 


REPAIR  OF  THE   PIPE  COMPLETED 
The  patch  at  the  extreme  right  Is  tliat  over  the  J-in.  leak 
seen  in  the  figure  opposite. 

The  method  of  repair  was  as  follows:  Where  a  »-in. 
hole  in  the  pipe  was  discovered  the  flow  of  water  was 
stopped  with  a  pine  plug.  The  plug  was  then  cut  off 
flush  with  the  surface  of  the  pipe  and  covered  with 
a  metal  cap  held  fast  by  tacking  it  on  the  side  with 
an  electric  arc.  The  cap  used  was  of  metal  of  approxi- 
mately a  No.  11  gage  and  was  slightly  concave.  Over 
this  cap  metal  was  welded,  extending  far  enough  to  get 
a  firm  hold  on  the  pipe.  All  pits  were  filled  and  rein- 
forced by  welding  and  a  triangular  patch  of  about  9 
in.  on  a  side  was  welded  over  a  number  of  pits  appearing 
in  one  spot.  The  pipe  was  then  recoated.  Cost  figures 
kept  showed  that  in  the  repaired  section  the  co.st  per 
lineal  foot  was  about  77c.  However,  that  co.st  included 
only  labor  and   materials,    and   excluded   the   cost   and 
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depreciation  oti   equipment,  and   excavating  and   back- 
filling. 

The  machine  used  was  a  gasoline-driven  arc  welding 
set  mounted  on  a  Ford  chassis,  consisting  of  a  four- 
cylinder,  four-cycle  vertical  type  engine  direct-connected 
by  flexible  coupling  to  a  200-amp.  constant-energy  type 
self-excited  arc-welding  generator,  complete  with  panel 
for  current-regulated  steps  from  75  to  200  amp. 


Why  Center  Shots  in  Blasting  Misfire 

WHERE  large-scale  blasting  operations  are  carried 
on,  the  custom  is  to  fire  a  number  of  shots  simul- 
taneously by  electric  detonators  usually  connected  in 
series  and  fired  either  from  a  power  circuit  or  from 
a  blasting  machine.  When  firing  with  a  hand-operated 
blasting  machine,  trouble  with  missed  shots  has  been 
frequent.  Under  such  circumstances  the  shots  that  fail 
to  fire  are  often  a  group  in  the  center  of  the  series. 
Various  explanations  have  been  given  as  to  the  cause 
of  these  failures  and  in  a  paper  recently  published  by 
the  U.  S.  Bureau  of  Mines  i Report  of  InvestUiations, 
2,384)  data  which  may  be  helpful  in  understanding 
causes  of  misfiring  of  center  shots  are  given. 

Whatever  the  source  of  the  firing  current  generator 
may  be — magneto  or  battery — the  current  delivered 
through  a  circuit  is  determined  by  the  total  resistance 
of  the  circuit.  All  current  leaving  the  positive  terminal 
must  then  return  to  the  negative  terminal,  and  if  a 
metallic  circuit  is  well  insulated,  practically  all  of  the 
current  keeps  within  the  circuit.  However,  in  a  shot- 
firing  circuit  where  wires  are  frequently  in  contact 
with  the  earth  as  in  wet  holes,  and  where  the  insula- 
tion of  the  leg  wires  is  inadequate  to  prevent  leakage, 
the  current  may  take  various  courses  through  the  earth. 
Tests  show  that  if  a  large  number  of  common  electric 
detonators  are  connected  in  series  and  fired  under  wet 
earth  conditions,  a  considerable  leakage  of  firing  cur- 
rent occurs.  The  detonators  at  each  end  of  the  series 
circuit  may  fire  while  the  middle  ones  misfire;  the 
detonators  near  the  positive  end  will  fire  because 
enough  current  has  returned  to  the  cii'cuit. 

The  reason  why  the  middle  detonators  misfire  is  not 
necessarily  because  the  current  through  them  is  insuffi- 
cient but  because  it  is  not  great  enough  to  fire  them 
before  the  end  detonators  have  been  fired,  opening  the 
circuit.  In  using  hand-operated  machines  it  has  been 
found  that  misfires  are  more  dependent  on  the  current 
gradient  than  upon  the  minimum  value  of  the  current. 

In  order  to  assist  in  the  elimination  of  misfiring  of 
center  shots,  it  is  recommended  that  where  wet  holes 
are  to  be  shot,  the  following  practice  be  used:  1.  Use 
waterproof  electric  detonators  with  enamelled  leg  wires 
(when  making  connections  with  enamelled  leg  wires 
care  must  be  taken  to  scrape  the  ends  of  the  wires  well 
in  order  that  good  electrical  contact  may  be  secured). 

2.  Fire  the  shots  from  an  underground  power  circuit 
that  has  a  capacity  of  at  least  30  kw. 

3.  Use  extra  precautions  when  tamping  holes  in  order 
not  to  damage  the  insulation  of  the  leg  wires. 

4.  Arrange  the  connections  between  detonators  so 
that  they  are  supported  clear  of  the  earth  or  any  other 
conducting  medium. 


Pumping  Sand  with  Hydraulic  Elevator 
on  Dam  Construction  Work 

A  NOVEL  use  of  a  hydraulic  elevator  was  made 
recently  at  Decatur,  111.,  in  connection  with  the 
construction  of  the  Sangamon  River  dam.  The  work 
consisted  in  removing  sand  from  a  river  bar  and  filling 
up  a  deep  hole  in  the  river  bed.  For  this  work  the 
arrangement  was  as  shown  in  the  accompanying  view, 
the  elevator  being  placed  horizontally  on  a  small  barge 


HYDRAULIC  SAND-ELEVATOR  ON  BARGE 

and  the  pressure-water  pipe  coming  aboard  on  pontoons 
with  rubber  sleeves  both  at  the  shore  end  and  the 
barge  end. 

The  suction  pipe  was  made  up  of  8-in.  pipe  and  rubber 
suction  hose  and  its  suction  end  was  supported  by 
block  and  tackle  from  a  small  boom  with  a  hand  winch. 
The  12-in.  discharge  pipe,  300  to  400  ft.  long,  was  sup- 
ported on  barrel  pontoons.  The  discharge  end  extended 
down  below  the  water  surface,  thus  eliminating  the 
static  head  against  the  elevator,  as  all  joints  were  fitted 
with  gaskets  and  made  airtight. 

Pressui'e  water  was  supplied  by  a  large  reciprocating 
pump  with  Corliss  steam  valve  gear.  It  required  100,000 
gal.  per  hour  at  80-lb.  pressure  to  move  50  to  60  cu.yd. 
of  sand  per  hour.  The  pressure  pipe  consisted  of 
600  ft.  of  12-in.  pipe  on  shore  and  10-in.  floating  pipe. 
The  loss  was  10  lb.,  making  the  effective  pressure  at 
the  nozzle  70  lb.  The  elevator  worked  well  at  40  lb., 
but  was  most  effective  at  the  higher  pressure. 

This  application  of  the  hydraulic  elevator  was  made 
by  George  B.  Massey,  of  the  Randolph-Perkins  Co.,. 
Chicago.  The  design  and  construction  of  the  dam 
has  been  carried  out  for  the  city  of  Decatur  by  Pearse, 
Greeley  &  Hansen,  consulting  engineers,  Chicago,  with 
J.  Albert  Holmes  as  resident  engineer.  Mr.  Massey 
has  been  called  in  from  time  to  time  as  special  con- 
sultant in  connection  with  earthwork  problems.  - 


More  on  Estimating  Floor  Slabs 

Another  letter  on  the  practice  of  estimating .  that 
portion  of  a  slab  which  rests  in  the  wall  has-been  re- 
ceived from  G.  Hamilton,  of  the  Du  Pont  Engineering 
Co.    Writing  from  Buffalo  Mr.  Hamilton  says :  .  ,     : 

For  estimating  concrete  quantities,  the  portion  of  the 
slab  over  the  walls  should  be  included  in  the  slab  as  it  has 
to  be  finished  the  same  as  the  central  portion  of  the  slab. 
It  therefore  obtains  a  better  price  than  the  concrete  in  the 
wall.  Exception  to  this  is  where  the  concrete  walls  carry 
a  brick  or  tile  wall  up  above  the  floor  level.  In  this  case 
the  slab  is  only  considered  as  the  clear  span  between  walls. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  dtscus' 
sion  of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


The  Future  of  the  Drainage  Congress 

Sir After   attending   all   the   sessions   of    the    National 

Drainage  Congress  I  consider  that  this  was  not  such  a 
success  as  some  of  the  previous  meetings.  The  attendance 
was  not  large  and  the  proceedings  seemed  to  emphasize  the 
fact  that  the  contractors  and  material  men  had  put  up  most 
of  the  expense  money  and  were  thus  entitled  to  the  greater 
consideration  and  prominence  in  the  meeting.  However, 
there  were  excellent  papers  and  addresses  and  a  large 
number  of  exhibits. 

There  seems  to  be  no  definite  purpose  to  these  meetings. 
At  the  earlier  meetings  the  purpose  was  to  get  the  federal 
government  to  finance  and  construct  the  works  for  draining 
and  reclaiming  large  areas  of  swamp  land.  But  it  devel- 
oped that  the  majority  of  the  members  did  not  favor  this 
plan,  especially  as  the  swamp  lands  are  mostly  in  private 
ownership.  As  a  result  there  was  a  large  loss  of  members. 
A  new  policy  was  founded  at  the  St.  Louis  meeting  of  1919, 
favoring  legislation  by  which  the  government  would  provide 
data  and  plans  and  establish  a  revolving  fund  for  loans  to 
be  repaid  from  crops  raised  on  the  reclaimed  lands.  This 
plan  also  failed  to  get  unanimous  approval  and  more  mem- 
bers were  lost.  Those  now  in  the  organization  are  not  a 
unit  as  to  what  the  Drainage  Congress  should  try  to 
accomplish. 

After  the  four  years  of  government  control  of  the  rail- 
roads I  should  not  favor  government  control  of  drainage 
projects.  We  do  not  want  to  raid  the  national  treasury  for 
political  projects,  as  ha&  been  done  too  often  in  the  river 
and  harbor  bills.  I  favor  joint  action  of  the  national  and 
state  governments  in  carrying  on  the  geologic  and  topo- 
graphic surveys  and  such  educational  work  as  the  investi- 
gation of  rainfall,  runoff,  drainage  and  flood  control  condi- 
tions. That  is  as  far  as  we  should  go  in  regard  to  govern- 
ment assistance. 

Whether  the  Drainage  Congress  will  live  and  exert  an 
Influence  for  good  depends  largely  upon  the  policies  which 
it  fosters,  and  we  are  now  at  the  point  where  the  best  judg- 
ment must  be  exercised  if  the  organization  is  to  continue. 
Many  of  the  already  too-numerous  societies  are  on  the  wane 
and  will  survive  only  by  combining  with  each  other  and 
consolidating  with  allied  interests.  It  is  barely  possible 
that  the  National  Drainage  Congress  has  done  all  it  can 
hope  to  accomplish.  James  W.  Dappert, 

Taylorville,  111.,  Oct.  2,  1922.  Consulting  Engineer. 


Original  Investment  Plan  Not  a  New  Idea 

Sir — Referring  to  the  article  by  Edward  Flad,  published 
in  Engineering  News-Record  of  Nov.  2,  1922,  p.  736,  and 
entitled  "Original  Investment  as  a  Basis  of  Value  in  Rate 
Making,"  I  beg  to  call  the  attention  of  all  who  may  be 
interested  in  this  subject  to  the  following: 

This  article  sets  forth  as  a  new  theory  "original  invest- 
ment" as  a  basis  on  which  to  found  rates.  But  this  theory 
is  not  new,  it  having  been  presented  by  me  in  a  paper 
before  the  American  Society  of  Civil  Engineers  as  early 
as  1914  (see  "The  Valuation  of  Public  Utility  Property," 
by  J.  H.  Gandolfo,  Transactions  Am.  Soc.  C.  E.,  vol.  Ixxix, 
1915,  p.  842),  and  touched  upon  in  discussions  before  the 
society  even  earlier.  The  only  variation  is  that  I  use  the 
expression  "actual  cost  to  date"  where  Mr.  Flad  uses 
"original  investment,"  both  evidently  meaning  the  same 
thing. 

My  paper  is  a  full  discussion  of  the  entire  subject,  and 
all  the  points  mentioned  by  Mr.  Flad  are  discussed,  much 
more  in  detail  than  in  his  article.  Concrete  examples  are 
there  given  to  illustrate  the  various  arguments,  legal  de- 


cisions quoted,  and  references  made  in  the  text  as  the 
discussion  unfolds. 

However,  even  in  my  paper  it  was  not  claimed  that  this 
theory  was  then  entirely  new,  but  I  do  claim  that  previous 
to  my  article  it  had  not  been  set  forth  to  any  extent  with 
arguments,  illustrations  and  legal  decisions  marshalled  in 
their  logical  sequence  to  give  the  proper  support  and  force 
to  this  fundamental  idea  in  rate  making. 

One  thing  I  notice,  that  in  Mr.  Flad's  article  neither 
depreciation  nor  obsolescence  is  discussed.  Both  are  of  the 
utmost  importance  in  any  question  of  rate  making,  and  are 
fully  treated  in  relation  thereto  in  my  article. 

The  present  abnormally  and  in  many  cases  totally  un- 
justifiably high  costs  of  all  materials  entering  into  con- 
struction work,  with  the  consequent  high  values  of  pny 
appraisal  undertaken  on  a  today's  replacement  cost,  or 
"present  fair  value"  basis,  with  or  without  depreciation, 
etc.,  serve  only  to  accentuate  the  fallacy  of  founding  rates 
on  such  a  basis,  and  will,  I  believe,  tend  to  bring  more  into 
prominence  for  this  purpose  the  "actual  cost  to  date"  theory 
as  being  most  equitable  and  just  to  the  promoter,  the 
investor,  the  public,  and  everyone  having  any  interest  in 
this  great  question.  J.  H.  Gandolfo. 

Princeton,  N.  J.,  Nov.  3. 


Steel  Powder  as  a  Concrete  Content 

Sir — In  your  issue  of  Oct.  5,  1922,  is  described  the  use  of 
steel  powder  in  concrete  or  mortar  to  make  the  same  more 
impermeable  based  on  experiments  by  the  Queensland 
Railway  Department  in  1920. 

The  use  of  steel  powder  for  hardening  and  water-proofing 
concrete  is  well  known  in  this  country  and  was  fully  com- 
mercialized long  before  the  experiments  of  the  Queensland 
Railway. 

Generally  speaking,  the  materials  consist  of  ground  cast 
iron  or  steel,  are  known  as  metallic  floor  hardeners,  and  are 
divided  into  two  principal  classes,  the  repellent  hardener 
and  the  absorbent  hardener.  Some  of  these  materials  have 
certain  chemicals  added  to  the  steel  or  cast-iron  powder  to 
accelerate  the  oxidation  when  mixed  with  the  gaging  water. 

In  1918  the  writer  made  some  fairly  extensive  experi- 
ments with  the  use  of  steel  and  cast-iron  powders  in  mortar 
for  the  purpose  of  oil-proofing-  concrete  and  mortar  tanks 
and  succeeded  in  obtaining  a  surface  finish  which  would 
hold  gasoline  under  a  considerable  head.  The  method  was 
subsequently  used  rather  extensively  for  oil-proofing  con- 
crete oil  barges,  etc. 

General  use  has  been  made  of  metallic  powders  in  this 
country  for  the  purpose  of  making  concrete  impermeable 
and  considerable  information  on  the  subject  is  available. 

New  York,  Oct.  10.  H.  Fougner, 

Civil  Engineer. 

A  New  Method  of  Purifying  Water 

Sir — In  the  abstract  of  my  paper,  "A  New  Method  c'" 
Purifying  Water,"  in  your  issue  of  Sept.  28,  p.  514,  your 
condensation  makes  me  say,  at  one  point,  that  the  efficiency 
of  the  process  "would  depend  upon  the  amounts  of  turbidity 
and  vegetable  matter  in  the  water."  As  a  matter  of  fact 
the  efficiency  of  the  process  is  fully  as  great,  as  far  as 
removal  of  color  and  organic  matter  is  concerned,  whatever 
the  amount  of  turbidity  and  vegetable  matter,  but  it  would 
be  necessary  to  scrape  the  loaded  filter  just  as  would  be 
required  with  any  slow  sand  filter  when  a  water  containing 
a  large  amount  of  matters  in  suspension  is  being  filtered. 
When  a  turbid  and  highly  colored  water  is  to  be  treated 
by  this  method,  the  load  of  hydroxide  should  be  placed  in 
the  lower  3  or  4  ft.  of  sand  in  the  filter  so  that  surface 
scraping  would  not  remove  it.  The  question  upon  this 
point  of  turbidity,  etc.,  asked  by  G.  W.  Fuller,  during  the 
discussion  of  the  paper  was  as  follows: 

"The  economics  of  this  problem,  as  I  take  it,  would  relate 
a  good  deal  to  the  amount  of  turbidity,  mineral  turbidity 
or  microscopic  organisms  like  algae  in  the  applied  water 
and  then  your  regeneration  period  would  be  controlled  by 
other  matters  than  the  amount  of  organic  matter  held  in 
the    filter    sand?"      My    answer    was:      "The    regeneration 
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period  would  not  be  changed,  it  would  be  necessary  probably 
in  such  a  case  to  scrape  the  filter  just  the  same  as  it  would 
if  you  did  not  have  it  loaded  with  aluminum  hydroxide,  as 
you  would  any  sand  filter  receiving  such  water." 
Boston,  Mass.  H.   W.   Clark, 

Chief  Chemist, 
Massachusetts  Department  of  Public  Health. 


Favors  Diagonal  Roadway  Joints 

Sir — The  conventional  method  of  placing  e.xpansion  joints 
at  right  angles  to  the  roadway  causes  a  simultaneous  im- 
pact due  to  two  wheels  landing  over  the  joint  at  once. 
Trucks  and  cars  alike  often  reach  a  certain  speed  which 
causes  the  vehicle  to  pound  excessively  and  the  travel  of  the 
vehicle  can  almost  be  said  to  consist  of  a  series  of  jumps. 

By  observation  in  making  sensitive  contact  over  ex- 
pansion joints  of  adjacent  slabs  with  trucks  passing  over 
the  same,  I  have  found  a  considerable  vertical  movement 
between  the  slabs.  It  is  obvious  that  this  movement  does 
not  add  to  the  life  of  the  expansion  joints  and  roadway.  It 
was  therefore  concluded  that  were  the  expansion  joints 
placed  diagonally  at  an  angle  making  it  impossible  to  have 
two  wheels  strike  at  once,  the  objections  previously  men- 
tioned would  be  avoided. 

After  observing  a  short  stretch  of  concrete  roadway  with 
expansion  joints  placed  diagonally  as  suggested  above,  it 
was  found  that  the  jolting  and  jumping  of  vehicles  was 
eliminated  entirely,  and  the  wear  of  the  joints  is  reduced  to 
such  an  extent  as  to  become  negligible.  This  seems  to  prove 
that  diagonal  expansion  joints  would  benefit  the  traveling 
public,  as  well  as  increase  the  life  of  expansion  joints  and 
roadways. 

This  is  written  with  the  hope  that  if  published,  some  state 
highway  engineering  department  officials  or  commissioners 
will  find  it  worth  while  considering  and  incorporate 
diagonal  expansion  joint  requirements  in  future  roadway 
specifications.  It  is  fully  appreciated  that  from  the  con- 
tractor's standpoint  the  diagonal  joints  are  somewhat  more 
inconvenient  to  lay,  but  the  life  of  the  road  and  the  comfort 
of  the  traveling  public  should  also  receive  consideration. 

Linden,  N.  J.,  Jules  Vernier, 

Sept.  29.  Industrial  Construction  Engineer. 


Wind  Velocities  Above  the  Surface 

Sir — Some  new  data  on  wind  velocities  above  the  sur- 
face and  their  comparison  with  surface  velocities  have  just 
been  made  public  by  the  U.  S.  Weather  Bureau  through  a 
monograph  by  Willis  Ray  Gregg,  meteorologist,  in  "An 
Aerological  Survey  of  the  United  States,  Part  I — Results 
of  Observations  by  Means  of  Kites,"  forming  supplement 
No.  28  of  the  Monthly  Weather  Revieiv,  issued  under  date 
of  May  31,  1922.  A  few  comments  on  this  valuable  mono- 
graph may  be  worth  the  attention  of  those  of  your  readers 
interested  in  steel  structures  of  unusual  height,  such  as 
radio  towers. 

Observations  at  six  stations  in  different  parts  of  the 
United  States  are  recorded.  They  were  made  by  means  of 
self-registering  instruments  carried  by  kites.  Flights  were 
made  only  under  conditions  favorable  for  kite  flying,  that  is, 
in  surface  winds  ranging  from  41  to  45  miles  per  hour,  at 
which  time  the  wind  velocities  above  the  surface  ranged 
from  11  to  75  miles  per  hour. 

The  principal  tables  presented  are  for  average  velocities. 
One  table,  however  (table  21,  p.  78),  gives  maximum  veloci- 
ties, and  these,  of  course,  are  the  ones  interesting  to  the 
structural  engineer.  These  maximum  velocities  at  the  sur- 
face varied  from  30  miles  per  hour  at  Leesburg,  Ga.,  to  65 
miles  per  hour  at  Ellendale,  N.  D.  At  an  altitude  of  1,000 
m.  above  mean  sea  level  the  maximum  velocities  ranged 
from  50  miles  per  hour  at  Leesburg  (altitude  of  station  85 
m.)  to  90  miles  per  hour  at  Ellendale  (altitude  444  m.). 

This  brief  indication  of  the  order  of  magnitude  of  the 
figures  would  tend  to  indicate  that  the  upper  winds  are  of 
considerably  higher  velocity  than  surface  winds.  The  con- 
clusion is  drawn,  in  fact  (p.  27),  that  the  wind  velocity  in- 
creases up  to  an  altitude  of  500  m.,  and  that  on  the  average 


this  increase  amounts  to  about  100  per  cent.  However,  the 
significant  showing  of  the  tables  is  that  the  increase  noted 
does  not  hold  for  the  higher  surface  velocities.  Thus,  at  the 
time  the  velocity  of  65  miles  an  hour  was  measured  at 
Ellendale,  the  velocity  506  m.  above  the  surface  was  only 
68  miles  per  hour. 

The  observations  extended  over  periods  of  only  one  to  five 
years  at  the  several  stations.  This  is  too  short  a  period  to 
warrant  definite  conclusions.  The  structural  engineer  who 
desires  to  exhaust  the  possibilities  of  these  data,  however, 
should  examine  the  observations  in  detail  as  well  as  the 
averages  presented.  The  detail  data  are  accessible  to  those 
interested. 

The  Weather  Bureau  is  to  be  commended  for  publishing 
data  while  they  are  new.  R.  .Fleming. 

New  York,  Oct.  3.  

Why  Paint  Galvanized  Sheets? 

Sir — A  letter  from  F.  H.  Thomson  in  Engineer-ing  News- 
Record,  Nov.  2,  p.  759,  under  the  title  "Painting  Galvanized 
Sheets,"  is  quite  interesting,  but  raises  the  question:  Why 
paint,  is  it  for  color  harmony  or  for  durability  ?  The  writer 
and  his  associates  have  spent  considerable  time  and  energy 
investigating  what  we  term  "modern  galvanizing."  We 
present  the  following  comments  in  answer  to  Mr.  Thomson's 
Inquiry. 

Properly  galvanized  steel  sheets  do  not  require  paint- 
ing unless  for  color  harmony.  By  a  properly  galvanized 
sheet  we  are  in  accord  with  the  opinion  of  the  British 
Crown  Agents  for  the  Colonies  who  in  their  Specification 
No.  1,  issued  in  January,  1920,  state:  "The  galvanizing  by 
the  hot  process  nuist  produce  a  surface  unifoim,  clean  and 
smooth  throughout,  and  is  to  weigh  not  less  than  11  oz. 
on  each  side  per  square  foot  of  area  treated."  We  recom- 
mend such  a  product  which,  for  ordinary  exposures,  will 
not  require  painting. 

The  modern  galvanized  sheet  of  Bintish  or  American 
manufacture  does  not  carry  the  zinc  coating  just  recom- 
mended but,  in  a  recent  compilation  covering  the  product 
of  about  forty  producers  in  the  two  countries,  has  shown 
from  0.3  to  0.95  oz.  with  an  average  of  about  0.7  oz.  of  pro- 
tective coating  per  square  foot  of  coated  surface.  The  fact 
that  these  coatings  are  so  thin  undoubtedly  is  the  principal 
reason  for  painting. 

In  order  to  obtain  satisfactory  galvanized  sheets  one  must 
demand  and  pay  the  necessary  premium  for  the  quality 
product,  otherwise  the  galvanizer  will  furnish  a  com:ne.'cial 
material  with  insufficient  coatings.  Sheets  with  a  "two- 
ounce  minimum  zinc  coating  by  spot  test"  (2i  oz.  by 
weight  test  or  11  oz.  on  each  side  per  square  foot)  are 
produced  by  a  number  of  the  more  reputable  manufacturers. 

In  order  to  obtain  a  good  adherence  of  paint  to  a  zinc 
surface  the  surface  must  lose  its  original  luster  and  greasy 
appearance  (not  grease,  however).  The  best  way  is  to  per- 
mit natural  atmospheric  corrosion  for  at  least  nine  months. 
In  cases  wherein  the  builder  must  paint  immediately  artifi- 
cial expedients  are  employed  (chief  among  which  are  various 
copper  salts),  all  of  which  attack  the  zinc  coating  causing 
an  immediate  surface  corrosion.  Such  methods  reduce  the 
protective  influence  of  the  zinc  enough  to  make  their  use 
inadvisable  unless  the  engineer  in  charge  cannot  wait  for 
the  atmosphere  to  perform  the  same  function  in  a  more 
efficient  manner. 

Where  such  painting  is  done  after  exposure  Mr.  Thomson 
raises  the  objection  that  one  cannot  paint  both  sides  of  the 
sheet  at  the  overlaps,  behind  purlins,  girts,  etc.  Our  experi- 
ence has  been  that  this  has  not  proven  important,  luch  loca- 
tions being  in  a  protected  or  semi-protected  position,  and 
not  subject  to  the  full  effects  of  atmospheric  corrosion. 

However,  we  would  be  interested  in  learning  whether  the 
real  trouble  does  not  lie  in  the  purchase  and  use  of  galvan- 
ized sheets  with  an  insufficient  protective  coating?  We 
heartily  agi-ee  with  Mr.  Thomson  in  the  statement  that 
great  benefits  are  to  be  had  by  a  free  exchange  of  data 
on  the  subject  of  galvanized  products. 

P.  G.  Bretv-er. 
Chief  of  Research  Division, 

Palmerton,  Pa.,  Nov.  13.  New  Jersey  Zinc  Co. 
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Relations  of  Engineers  and 
Contractors  Discussed 

Fact  That  Both   Parties  Are  Interested 

in   Building   Satisfactorily.  Quickly 

and   Inexpensively    Is   Stressed 

A  discussion  of  the  subject  of  the  re- 
lations between  enpineer  and  con- 
tractor before  the  New  York  Section 
of  the  American  Society  of  Civil  Engi- 
neers on  Nov.  15  laid  renewed  em- 
phasis on  the  fact  that  the  two  parties 
are  interested  in  the  same  problem,  that 
of  constructing  a  satisfactory  job  at  the 
lowest  cost  and  in  the  shortest  time,  and 
that  both  must  contribute  toward  reach- 
ing from  the  start  an  appreciation  of 
their  mutual  interests. 

Specific  instances  were  cited  to  show 
that  in  spite  of  the  improvement  in  con- 
tracts and  specifications  during  the  last 
twenty  years  or  so,  they  are  still  very 
frequently  drawn  in  needlessly  severe 
and  unfair  terms,  and  that  at  the  same 
time  the  keenly  competitive  nature  of 
the  contracting  business  very  often 
forces  contractors  to  bid  even  under 
unfair  specifications,  which  they  other- 
wise would  prefer  to  avoid.  Some 
points  commonly  overlooked  in  the  in- 
terpretation of  contracts  were  men- 
tioned as  follows:  That  the  deciding 
fact  in  interpretation  is  the  intent  that 
was  in  the  minds  of  the  parties  when 
the  contract  was  made;  that  a  contract 
where  in  doubt  should  be  construed 
against  the  drawer  of  the  contract;  and 
that  the  intent  of  the  contract  cannot 
be  construed  by  the  terms  of  any  one 
single  clause  which  is  contained  in  the 
contract. 

Faults  in  Engineering  Direction 

Lack  of  promptness  of  decision  on  the 
part  of  the  engineer,  or  his  unwilling- 
ness to  make  any  changes  where  con- 
ditions developing  in  the  execution  of 
the  contract  indicate  the  desirability  of 
changes,  were  cited  as  common  faults 
in  engineering  direction.  It  was  em- 
phasized, however,  that  it  is  quite  im- 
possible to  write  a  specification  or  even 
a  single  clause  so  clearly  that  it  is  not 
open  to  different  interpretations,  and 
that  in  view  of  this  fact  and  the  condi- 
tions necessarily  developing  in  execu- 
tion of  work  it  is  necessary  that  the  en- 
gineer and  the  contractor  agree,  that 
they  recognize  their  mutual  rights,  and 
that  either  party  appreciate  its  own 
liability  to  make  mistakes.  It  was 
charged  against  engineers  that  in  or- 
der to  have  at  their  command  a  suffi- 
ciently strong  control  over  the  con- 
tractor they  draw  specifications  so  se- 
vere that  Strict  compliance  is  well-nigh 
i_nipossible. 

Difference  of  opinion  was  expressed 
as  to  whether  the  conduct  of  municipal 
work  must  necessarily  be  subject  to  dif- 
ferent limitations  from  those  affecting 
private  work. 

The  difficulties  affecting  federal  con- 
tract work  were  also  discussed,  though 
not  conclusively. 
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Treaty  Formulated  to  Allocate 
Colorado  River  Benefits 

The  Colorado  River  Commission 
met  in  Santa  Fe,  N.  M.,  Nov.  13, 
with  Herbert  Hoover.  Secretary  of  i 
Commerce,  as  chairman,  and  all 
seven  states  traversed  by  the  river  ' 
represented  by  delegates  with 
power  to  act.  After  a  four-day 
session,  according  to  telegraphic 
reports,  the  committee  agreed  upon 
the  main  principles  of  a  treaty  be- 
tween the  seven  states  and  the  fed- 
eral government  for  the  apportion- 
ment of  the  benefits  to  be  derived 
from  its  waters.  Secretary  Hoover 
then  invited  the  governors  of  the 
seven  states  to  join  the  commission 
at  Santa  Fe  at  once  to  give  their 
final  views  on  the  treaty.  Mean- 
time the  commission  devoted  itself 
to  completing   details. 

Although  the  text  of  the  treaty 
has  not  been  made  public  it  is  un- 
derstood to  divide  the  seven  states 
into  two  groups  with  California, 
Nevada  and  Arizona  in  the  lower 
division  and  Utah.  Wyoming.  Col- 
orado and  New  Mexico  in  the 
upper  division,  equal  amounts  of 
water  being  allotted  to  each  divi- 
sion. Preference  in  right  is  given 
to  the  use  of  water  on  established 
irrigation  developments  and  no 
existing  rights  are  to  be  disturbed. 
Another  commission,  to  meet  after 
the  lapse  of  several  years,  is 
recommended.  No  announcement 
was  made  regarding  allocation  of 
water  to  Mexican  territory,  or 
whether  water  passing  from  the 
upper  to  the  lower  divisions  is  to 
be  measured.  After  approval  by 
the  commission  the  treaty  is  to  be 
submitted  for  ratification  to  the 
legislatures  of  the  several  states 
and  to  Congress. 

Secretary  Hoover  stated  that 
"the  matter  of  power  has  been 
taken  entirely  out  of  the  hands  of 
this  commission  by  direction  of  the 
President  to  the  Federal  Power 
Commission."  The  flood-protection 
needs  of  the  Imperial  Valley  were 
recognized  as  extremely  urgent 
reasons  for  immediate  erection  of 
control  works. 


Coal  Association  Suggests  Lines 
of  Study  for  New  Commission    ' 

Wdshtnptoii  Cory  fii)fiiid*  net 

Seven  fundamental  points  are  sug- 
gested by  the  National  Coal  Associa- 
tion as  subjects  to  which  the  President's 
coal  commission  should  give  particular 
attention.     They  are: 

1.  The  effect  on  production  and  on 
the  price  of  coal,  to  the  consumer,  of 
the  monopolistic  and  absentee  control 
of  mine  labor. 

2.  The  opposition  of  organized  labor 
to  the  introduction  of  labor-saving 
machinery. 

3.  The  non-observance  by  organized 
labor  of  contracts  made  on  its  behalf. 

4.  The  existing  prices  of  mining  ma- 
terials and  supplies  and  a  comparison 
between  them  and  the  prices  existing 
prior  to  the  war. 

5.  The  existing  freight  rates  and  a 
comparison  between  them  and  the  rates 
existing  prior  to  the  war. 

6.  The  effect  of  inadequate  transpor- 
tation facilities  on  the  production  and 
the  cost  of  coal. 

7.  The  character  and  quality  of  the 
different  coals,  the  uses  to  which  they 
are  put  and  the  demand  therefor. 

The  most  careful  attention  was  given 
by  the  National  Association  to  this 
document.  It  was  formulated  from 
separate  drafts  presented  by  the  dif- 
ferent groups  of  operators.  John  W. 
Davis,  former  ambassador  to  Great 
Britain  and  former  Solicitor-General 
of  the  Department  of  Justice,  who  has 
been  retained  by  the  association  as  its 
advisory  counsel,  assisted  in  the  prep- 
aration of  the  document. 

Alfred  M.  Ogle,  the  president  of  the 
National  Coal  Association,  met  with 
the  Brydon  committee  when  the  report 
was  approved.  At  the  close  of  the 
meeting  he  declared  that  coal  operators 
generally  are  convinced  that  the  Presi- 
dent's commission  is  going  to  do  a 
constructive  piece  of  work.  He  said 
that  the  National  Coal  Association  is 
more  than  anxious  to  co-operate  with 
the  commission  in  the  most  cordial  and 
effective  way  possible. 


Fletcher  Asks  to  Be  Replaced 
on  Dam  Investigatins  Body 

Since  the  report  on  the  arch  dam  in- 
vestigation of  Engineering  Foundation 
was  published  in  Engineering  Ncivg- 
Record,  Nov.  16,  p.  857,  A.  B.  Fletcher, 
director  of  public  works  of  California, 
has  requested  that  he  be  relieved  of 
duty  on  the  committee  and  that  W.  F. 
McClure,  state  engineer  of  California, 
be  appointed  in  his  place.  The  report 
also  stated  that  H.  Robert  Porter  was 
a  member  of  the  committee.  This 
should  be  H.  Hobart  Porter. 


Florida  to  Hold  Anti-Moscjuito 

Conference  at  Daytona 

An  anti-mosquito  conference  under 
the  auspices  of  the  State  Board  of 
Health  of  Florida  will  be  held  at  Day- 
tona, Dec.  6  and  7.  This  conference  is 
the  culmination  of  a  season's  intensive 
work  by  Chief  Sanitary  Engineer 
George  W.  Simons.  Jr.,  under  whose  di- 
rection the  details  of  the  meeting  are 
being  arranged.  At  this  conference  the 
general  problem  of  mosquito  cadica- 
tion  will  be  discussed,  and  ways  and 
means  developed  for  attacking  the  prob- 
lem on  a  large  scale.  It  will  be  the  first 
of  such  conferences  in  Florida.  A 
special  appeal  has  been  made  to  mem- 
bers of  the  engineering  profession  to 
become  identified  with  this  program 
and  take  the  initiative  in  its  launching. 
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Dr.  E.  C.  Levy  Heads  American 
Public  Healtli  Association 

Dr.  E.  C.  Levy,  the  recently  elected 
)resi<lent  of  the  American  Public  Healtli 
Association,  has  served  the  city  of  Rich- 
mond, Va.,  as  special 
investigator  of  its 
water  supply,  city 
bacteriologist,  chief 
health  officer,  and  is 
now  director  of  pub- 
lic welfare.  In  the 
last  named  capacity 
he  has  charge  of 
various  bureaus,  in- 
cluding those  of 
health,  hospitals,  and 
charities. 

After  graduation  from  the  Medical 
College  of  Virginia  in  1890  and  service 
as  interne  at  Mount  Sinai  Hospital,  New 
York  City,  for  two  years,  Dr.  Levy 
practiced  medicine  in  Richmond  until 
1897.  From  that  date  until  1900  he  was 
professor  of  histology,  pathology  and 
bacteriology  in  the  Medical  College  of 
Virginia.  Since  undertaking  special 
bacteriological  studies  of  the  water 
supply  of  the  city  of  Richmond,  in  1899, 
Dr.  Levy  has  been  engaged  exclusively 
in  public  health  work.  In  1902-3  and 
again  in  1903-4  he  took  special  courses 
under  the  late  Prof.  William  T.  Sedg- 
wick at  the  Massachusetts  Institute  of 
Technology.  In  1904  he  made  further 
studies  of  the  water  supply  of  Rich- 
mond in  connection  with  the  water  puri- 
fication plant  then  under  construction. 
He  became  city  bacteriologist  of  Rich- 
mond in  December,  1906,  and  from  De- 
cember, 1905,  and  for  some  eleven  years 
beginning  July,  1906,  he  was  chief 
health  officer  of  Richmond.  During 
that  year  he  completely  reorganized 
the  Public  Health  Service  of  Richmond 
and  made  special  investigations  in 
connection  with  typoid  fever,  infantile 
diarrhea,  fly  breeding  and  control. 

From  August,  1918,  to  January,  1919, 
Dr.  Levy  served  in  the  Medical  Corps 
of  the  United  States  Army  as  camp 
epidemologist  at  Camp  Pike,  Ark.,  with 
the  rank  of  major.  In  January,  1919, 
he  secured  an  honorable  discharge  from 
the  army  to  accept  the  position  of 
director  of  public  welfare  at  Richmond. 


The  Engineer  in 
Public  Life 


New  Bridges  To  Span  Willamette 
at  Portland,  Oregon 

By  popular  vote  at  the  general  elec- 
tion held  Nov.  7  Multnomah  County, 
Ore.,  was  authorized  to  issue  $3,000,000 
for  the  construction  of  the  new  Burn- 
side  bridge  over  the  Willamette  River 
at  Portland  and  another  issue  of 
$1,600,000  for  the  construction  of  what 
will  be  known  as  the  Beacon  St.  bridge. 
The  bonds  are  to  become  immediately 
available  and  steps  are  now  being  taken 
to  prepare  and  sell  them. 


West  Virginia  Passes  Road  Bonds 

Advocates  of  good  roads  in  West 
Virginia  succeeded  at  the  recent  general 
election,  in  having  passed  several  bond 
issues  which  provide  money  for  hard- 
surface  road  construction.  In  Upshur 
and  Lewis  Counties  $3,168,000  were 
authorized  at  the  recent  election.  Other 
issues  favorably  voted  upon  were: 
three  districts  of  Upshur  County, 
$784,000;  and  Freeman's  Creek  Dis- 
trict, Lewis  County,  $800,000. 


JOHN  H.  WILSON 

As  mayor  of  the  City  and  County  of 
Honolulu,  Hawaii,  John"  H.  Wilson,  "first 
president  of  the  Honolulu  chapter  of  the 
American  Associa- 
tion of  Engineers, 
is  giving  to  the 
executive  depart- 
ment of  the  munici- 
pal government  the 
benefit  of  experi- 
ence gained  in 
more  than  25  years 
of  engineering  ac- 
tivities in  the  Ter- 
ritory. There  have 
been  only  three 
mayors  since  the 
inauguration  of  the 
city  and  county  government,  and  of  tTie 
three.  Mayor  Wilson  has  been  the  only 
engineer  to  serve  as  the  city's  chief  ex- 
ecutive. He  has  been  in  office  two  years. 
Mayor  Wilson's  supporters  point  out 
that  it  is  particularly  fitting  that  an 
engineer  should  stand  at  the  head  of 
the  Honolulu  municipal  government. 
■The  city  and  county  comprise  the  en- 
tire island  of  Oahu  with  an  area  of 
approximately  600  sq.  miles  and  a 
population  of  123,527.  But  the  old  city 
of  Honolulu,  so  designated  before  the 
creation  of  the  city  and  county  govern- 
ment, occupies  only  a  small  concen- 
trated part  of  the  island — 40  square 
miles,  and  has  a  population  approxi- 
mating 83,000.  The  greater  part  of  the 
area  under  the  jurisdiction  of  the 
mayor,  therefore,  is  made  up  of  broad 
country  districts  wherein  road  building 
and  maintenance  is  a  strong  factor  in 
administration  of  affairs.  The  topog- 
raphy of  the  country  is  such  that  proper 
highway  construction  requires  the  most 
modern  and  ingenious  methods.  It  was 
Mr.  Wilson,  back  in  the  90's,  who  con- 
structed the  first  wagon  road  over 
the  Nuuanu  Pali  in  the  Koolau  range 
of  mountains,  otherwise  impassable  to 
vehicles  for  the  entire  length  of  the 
island,  which  they  divide  in  the  middle. 
Mayor  Wilson,  prior  to  his  election, 
undertook  private  construction  work  in 
connection  with  the  Oahu  Ry.  until  1897 
when  he  joined  the  staff  of  the  depart- 
ment of  public  works  in  the  short-lived 
Republic  of  Hawaii.  He  later  engaged 
in  private  engineering  on  the  islands  of 
Oahu,  Hawaii,  Kauai  and  Maui.  Be- 
tween 1908  and  1911  he  was  superin- 
tendent of  highways  in  Maui  and  of 
streets  in  Honolulu.  He  was  city  engi- 
neer in  Honolulu  in  1920. 

He  has  taken  an  active  interest  in 
politics  as  a  democratic  leader  in  the 
Territory  and  since  1912  has  been  a 
member  of  the  Democratic  National 
Committee,  attending  as  delegate  the 
national  conventions  at  Baltimore  in 
1912,  St.  Louis  in  1916,  and  San  Fran- 
cisco in  1920.  He  received  his  educa- 
tion in  the  Hawaii  public  schools  and  at 
Leland  Stanford  Jr.  University.  He 
was  born  in  Honolulu,  Dec.  15,  1871. 


Lincoln  New  Dean  of  Electrical 
Engineering  School  at  Cornell 

Paul  M.  Lincoln,  the  recently-ap- 
pointed director  of  the  electrical  engi- 
neering college  at  Cornell  University, 
assumed     his     new 


a  duties  on  Nov.  1. 
For  the  past  three 
years  he  has  been 
associated  in  an 
executive  capacity 
with  the  Lincoln 
Electric  Co.,  organ- 
ized by  his  older 
brother,  which  or- 
ganization he  has 
left  to  replace 
Prof.  Alexander 
Gray,  who  died 
_^_^^^^_^_^  some  months  ago. 
Mr.  Lincoln  re- 
ceived his  collegiate  training  at  Ohio 
State  University,  being  graduated 
with  the  degree  of  M.E.  in  E.E.  in 
1892.  His  first  work  after  gradua- 
tion was  with  the  Short  Electric  Co. 
at  Cleveland,  Ohio.  Later  he  went 
to  Pittsburgh,  Pa.,  to  work  for  the 
Westmghouse  Electric  &  Manufactur- 
ing Co.  and  after  about  two  and  a  half 
years  with  that  concern  became  electri- 
cal superintendent  to  the  Niagara  Falls 
Power  Co.,  Niagara  Falls,  N.  Y.  He 
was  with  that  company  for  seven  years 
returning  in  1902  to  the  Westinghouse 
company  in  an  engineering  capacity. 
For  the  next  six  or  seven  years  he  had 
charge  of  the  power  division  of  the 
engineering  department,  in  which  divi- 
sion was  designed  electrical  equipment 
for  power  plants,  generators,  switch- 
boards, etc.  In  1910  he  was  appointed 
a  general  engineer  for  the  Westing- 
house  company,  remaining  there  until 
the  date  of  his  resignation  in  1919, 
when  he  became  associated  with  the 
Lincoln  Electric  Co.  From  1911-15  he 
acted  as  head  of  the  electrical  school  of 
the  University  of  Pittsburgh  while  still 
carrying  on  his  work  with  the  Westing- 
house  company. 

He  is  a  member  of  various  technical 
organizations  and  during  1914-15  was 
president  of  the  American  Institute  of 
Electrical  Engineers.  He  is  an  inventor 
of  some  note,  having  been  awarded  the 
John  Scot  medal  by  Philadelphia  for 
his  invention  of  the  synchroscope. 

Rule  of  Road  Changed  in  Province 

of  New  Brunswick 

On  Dec.  1  the  rule  of  the  road  will  be 
changed  in  the  Province  of  New  Bruns- 
wick, Can.,  from  left-  to  right-hand 
drive.  Ten  thousand  notices,  some  in 
French  and  some  in  English,  have  been 
distributed  throughout  the  province. 
Motion  picture  houses  are  exhibiting 
special  advertising  signs  and  the  press 
of  the  province  is  being  used  in  the  ad- 
vertising  campaign. 


Builders  to  Meet  in  January 

The  twenty-seventh  annual  conven- 
tion of  the  New  York  State  Association 
of  Builders  will  be  held  in  Elmira, 
N.  Y.,  Jan.  30-31.  Builders  of  the  state 
and   country  are   invited   to   attend. 


Building  Permits  and  Plans 

Under  a  new  ruling  of  the  city  engi- 
neer's office,  the  city  of  Ogden,  Utah, 
will  hereafter  require  plans  and  speci- 
fications to  be  presented  before  build- 
ing permits  will  be  issued.  The  order  is 
to  apply  to  all  buildings  costing  more 
than  $1,500.  Practice  up  to  the  present 
has  been  to  grant  permits  without  pre- 
sentation of  plans.  For  some  time  an 
ordinance  has  been  in  force  requiring 
plans  and  specifications  to  be  presented, 
but  it  has  not  been  enforced. 
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Clearing  Snow  From  Highway 

With  the  approach  of  winter  those 
highway  departments  having  snow  re- 
moval as  a  special  maintenance  prob- 
lem are  beginning  to  think  seriously 
how  that  problem  is  to  be  attacked.  In- 
dicative of  the  difficulties  met  in  some 
<iuarters  in  combatting  snow  are  the 
notes  given  below  on  the  opening  in  the 
spring  season  of  the  Sunset  Highway  in 
Washington. 

The  Sunset  Highway  crosses  the 
Cascade  Mountains  in  Washington  via 
Snoqualmie  Pass  at  an  elevation  of 
3,010  ft.  It  is  the  main  route  connect- 
ing the  eastern  and  western  portions  of 
the  state.  For  five  or  six  months  every 
year  snow  blocks  the  road  and  ranges 
up  to  12  or  15  ft.  in  depth,  extending 
from  three  to  four  miles  on  either  side 


s  Again  an  Imminent  Problem 

the  road  in  the  summer  and  when  the 
construction  season  is  over  each  fall, 
storing  the  shovel  with  a  supply  of  fuel 
near  the  summit  of  the  pass  where  it 
will  be  conveniently  located  for  start- 
ing to  clear  the  road   in  the   spring. 

This  past  season  the  road  was  cleared 
about  six  weeks  earlier  than  would 
have  been  possible  without  the  use  of 
power  equipment.  The  work  was  done 
with  a  standard  steam  shovel,  using  a 
special  dipper  with  a  volumetric 
capacity  of  3  J  cu.yd.,  but  which  actually 
moved  about  5  cu.yd.  per  load  much  of 
the  time.  This  dipper  was  built  with  a 
slight  taper  enlarging  toward  the  outlet 
so  as  to  avoid  the  tendency  of  the  snow 
to  pack  and  stick  in  the  dipper. 

The  shovel  was  used  only  where  the 


CLEARING  THE  HIGHWAY  THROUGH  SNOQUALMIE  PAf3S,  WASHINGTON 
The  steam  shovel,  operating  over  an  S- mile  .section,  handled  125, Oou  cu.yd.  of 
snow  at  a  total  cost  of  5.6  cents  per  cubic  yard.  The  shovel  operated  in  depths 
ranging  from  3  to  12  ft. 


of  the  pass.  Considerable  importance 
is  attached  by  automobile  clubs  and  the 
motoring  public  generally  to  the  exact 
date  of  opening  this  road.  The  highway 
department  is  also  interested  in  the  time 
and  method  of  opening  the  road  each 
year  because  this  has  an  important 
bearing  on  the  cost  of  maintaining  the 
road  during  the  open  season.  High 
maintenance  costs  had  to  be  met  in 
years  when  automobiles  were  allowed 
to  go  over  the  road  before  the  snow 
was  properly  cleared  because  the  road 
surface  was  rutted  and  cut  up  under 
the  slush  and  snow  water,  vv'hich  re- 
mains on  the  road  for  some  time  in 
early  spring. 

In  t!'.e  pa.st  two  years  the  snow  was 
cleared  from  the  road  in  the  spring 
with  a  steam  shovel  and  before  open- 
ing it  to  the  public  the  surface  was 
graded  up  in  the  center  and  adequate 
side  ditches  were  provided  for  carrying 
off  the  large  volumes  of  water  that 
came  from  the  melting  snow  piled 
alongside.  This  plan  has  proved  so  suc- 
cessful and  economical  that  it  is.  now 
proposed  to  keep  a  steam  shovel  con- 
tinually on  this  stretch  of  highway, 
using  it  for  maintaining  and  widening 


snow  exceeded  3  ft.  in  depth;  graders 
and  scrapers  being  used  to  clear  snow 
of  lesser  depth.  This  year  depths 
ranged  up  to  11  or  12  ft.  and  the 
shovel  is  estimated  to  have  moved  about 
125,000  cu.yd.  of  snow  in  the  eight 
miles  of  highway  over  which  it  was 
used. 

The  total  cost  of  the  steam 
shovel  work  was  about  $7,000,  or  h.6 
cents  per  cubic  yard.  The  major  por- 
tion of  the  cost  of  this  work  is  borne  by 
King  County.  Thomas  R.  Beeman  is 
county  engineer. 


British  Concrete  Institute 

Changes  Its  Name 

At  a  meeting  on  Sept.  28  the  Con- 
crete Institute,  of  London,  by  vote  of 
its  members  decided  to  change  its  name 
to  "The  Institution  of  Structural  En- 
gineers," in  which  there  will  be  a  sec- 
tion devoted  to  concrete  constructional 
work.  This  change  is  partly  the  re- 
sult of  a  development  of  the  activities 
of  the  society  and  partly  in  answer  to  a 
demand  of  the  British  law.  Some  time 
ago  the  Concrete  Institute  began  to 
consider  structural  problems  other  than 
those  found  in  concrete  and  its  papers 
and  discussions  more  and  more  covered 
a  wider  field.  In  consequence,  the  Board 
of  Trade,  which  has  control  over  such 
matters,  called  attention  to  the  Council 
of  the  Institute  that  it  was  undertaking 
work  considerably  beyond  the  scope  of 
its  original  articles  of  association,  and 
that  it  either  must  alter  the  title  of  the 
Institute  or  revert  to  the  more  limited 
scope  of  activity  originally  con- 
templated. There  was  some  opposition 
on  the  part  of  members,  first  Decause 
of  the  fear  that  the  concrete  phase  of 
the  society  would  be  submerged,  and, 
second,  that  the  new  name  would  re- 
quire investigations  and  studies  step- 
ping into  the  field  of  a  number  of  the 
other  technical  societies,  notably  the 
Institution  of  Civil  Engineers  and  the 
Institution  of  Municipal  and  County  En- 
gineers, but  this  opposition  was  not 
strong  and  the  vote  was  greatly  in 
favor  of  the  change.  Of  interest  to 
members  of  similar  societies  in  this 
country  is  the  fact  that  the  annual  dues 
have  been  increased  from  £2  2s.  to 
£3  3s.         

To  Sell  Hog  Island 

Bids  have  been  called  by  the  U.  S. 
Shipping  Board  on  the  Hog  Island  ship- 
building plant,  just  below  Philadelphia, 
where  fabricated  ships  were  built  dur- 
ing the  war  period  under  charge  of  the 
American  International  Corp.  The 
date  of  opening  bids  is  Jan.  30,  1923. 
The  Shipping  Board  considers  that  the 
plant  will  not  again  be  called  upon  for 
shipbuilding  purposes  and  that  its 
value  lies  in  its  possible  development  as 
a  terminal  and  manufacturing  site.  All 
surplus  materials  which  had  been 
stored  at  the  plant  have  already  been 
sold,  and  the  present  offer  covers  the 
land  and  buildings. 


Pittsburgh  Bridge  lliiising  Order 

Again  Confirmed 

According  to  news  from  Washington, 
Secretary  of  War  Weeks  has  approved 
the  recommendation  of  the  Engineer 
Corps  that  all  the  Allegheny  River 
bridges  at  Pittsburgh  be  raised  to  a 
uniform  height  of  45  ft.  above  mean 
low  water,  confirming  and  sustaining 
the  decisions  of  former  administrations 
and  rejecting  recent  renewed  appeals 
on  the  part  of  Pittsburgh  interests  for 
reduction  or  elimination  of  the  bridge- 
raising  requirements. 


Contractors  and  Engineers  to 
Tour  South  America 

A  69-day  tour  of  South  America  for 
a  large  party  of  engineers  and  contract- 
ors has  been  arranged  under  the  direc- 
tion of  "The  Earth  Mover,"  Aurora,  111., 
and  the  American  Express  Co.'s  travel 
department.  Sailing  from  New  York 
on  Dec.  2  by  the  Pacific  Steam  Na\nga- 
tion  Co.'s  steamer  "Ebro,"  the  party 
will  go  through  the  Panama  Canal  and 
visit  a  number  of  ports  on  the  west 
coast.  From  Valparaiso,  Chile,  the 
transcontinental  railway  will  carry  the 
party  to  Buenos  Aires  and  then  another 
steamer  v.ill  be  taken  up  the  east  coast, 
stopping  at  different  ports  and  making 
a  longer  stay  at  Rio  de  Janeiro  on  ac- 
count of  the  Brazilian  centennial  exhibi- 
tion in  that  city.  Leaving  Jan.  22  on 
the  Lamport  &  Holt  line  steamer 
"Vasari"  and  stopping  at  West  Indian 
points  it  is  expected  to  end  the  12,750- 
niile  trip  by  arrival  at  New  York  on 
Feb.  9,  i;i2.J. 
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Utilities  Commissioners 
Meet  in  Detroit 

Urge   Rajlroad   Valuation   by    States — 

SugTRest   Abolition  of   Express 

Companies — Other  Matters 

Faced  by  augmented  problems  of 
railioad  and  utility  regulation,  the 
members  of  the  National  Association 
of  Railroad  and  Utilities  Commission- 
ers held  one  of  its  best  attended  annual 
conventions  at  Detroit  last  week.  There 
were  about  95  repi'esentatives  from  37 
states  at  the  convention.  An  appeal 
for  valuation  of  railroads  according  to 
states  as  well  as  systems;  an  urgent 
recommendation  that  the  Interstate 
Commerce  Commission  be  given  enough 
money  to  keep  valuations  up  to  date; 
a  suggestion  that  express  companies 
be  done  away  with  and  their  business 
handled  by  railroads;  unqualified  sup- 
port of  private  ownership  of  railroads 
and  public  utilities;  and  strong  recom- 
mendation for  modification  of  the  Esch- 
Cummins  Bill  restoring  certain  powers 
of  regulation  and  jurisdiction  over  dis- 
tribution of  cars  of  railroads,  were  out- 
standing features  of  the  convention. 

Mayor  Couzens,  of  Detroit,  in  his 
welcoming  address  urged  the  commis- 
sioners to  work  toward  municipal  own- 
ership. So  far  as  the  Detroit  experienc< 
was  concerned,  he  said  that  they  had  not 
yet  entirely  eliminated  graft,  interlock- 
ing relationships,  unreasonable  salaries, 
and  other  excessive  expenses  from  pri- 
vately open  ted  public  utilities. 

President  Jackson  of  the  association 
warned  against  centralization  of  too 
much  authority  in  federal  hands,  as- 
serting that  "if  it  were  not  for  the 
activities  of  this  organization,  the 
states  would  shortly  find  themselves 
stripped  of  local  control"  in  fields 
wherein  the  state  commissions  had  su- 
perior knowledge  of  conditions  to  be 
governed. 

Resolutions  Passed 
Following  the  discussion  of  the  re- 
port of  the  committee  on  valuation  the 
association  adopted  several  resolutions, 
chief  among  which  was  that  urging  the 
1.  C.  C.  to  find  the  value  of  all  inter- 
state roads  by  states,  and  one  urging 
amendment  of  the  Esch-Cummins  law 
defining  the  power  of  the  I.  C.  C.  and 
restoring  to  the  states  control  over 
interstate  traffic  and  rates  relating 
thereto.  The  association  also  went  on 
record  as  favoring  the  giving  of  assist- 
ance to  the  Interstate  Commerce  Com- 
mission to  get  a  sufficient  appropria- 
tion for  its  valuation  work  that  the 
valuations  could  be  kept  up  to  date 
when  made. 

There  was  a  marked  tendency  to  sup- 
port the  requirement  of  having  to  get 
certificates  of  public  convenience  and 
necessity  before  motor  vehicle  lines 
could  be  operated  and  the  executive 
committee  was  requested  to  draw  up  a 
proposed  law  for  submission  to  the 
various  commissions,  to  be  discussed 
at  the  next  convention,  for  suggestion 
to  legislatures  in  the  various  states. 

The  I'eport  on  express  rates  went 
into  the  question  of  the  lack  of  neces- 
sity for  express  companies  and  sug- 
gested that  it  would  not  be  long  before 
it  would  probably  be  found  desirable 
to  do  away  with  express  companies  and 
turn  their  business  over  to  railroad 
companies.  It  was  thought  by  the  com- 
missioners that  two  agencies  were  un- 
necessary in  the  same  transaction. 


For  Society  Secretaries 

Three  years  ago  Engineering 
News-Record  issued  a  pamphlet 
listing  the  names  and  addresses  of 
national,  district  and  local  engi- 
neering societies  and  clubs,  to- 
gether with  the  name  of  the  presi- 
dent, the  name  and  address  of  the 
secretary,  the  date  of  annual  meet- 
ing and  approximate  membership 
of  each  society. 

The  list  was  widely  distributed 
and  its  usefulness  demonstrated  to 
such  an  extent  that  we  are  plan- 
ning to  issue  a  revised  list  bringing 
the  information  up  to  date.  Blank 
forms  to  be  filled  in  and  returned 
have  been  sent  to  all  organizations 
of  which  we  have  record.  If  any 
have  been  omitted  it  is  requested 
that  their  secretaries  forward  the 
information  noted  in  the  first  para- 
graph of  this  announcement. — 
Editor. 


;  British  Passenger  Train  Attains 
Speed  of  100  M.P.H. 

A  record  run  on  the  Great  Western 
Ry.  has  just  been  disclosed.  An  ocean 
special  traveling  between  Paddington 
(London)  and  Plymouth  attained  an 
average  speed,  exclusive  of  stops,  of  66 
m.p.h.  At  times  the  speed  exceeded 
100  m.p.h.  while  80  and  over  was  gen- 
eral. An  observer  on  the  train  says 
that  at  the  extreme  speed  the  travelling 
was  so  smooth  that,  except  for  the 
sound,  it  was  difficult  to  believe  that  the 
train  was  moving  at  all. 

The  run  from  Paddington  to  Ply- 
mouth is  a  daily  service  on  the  Great 
Western,  the  distance  of  225  miles  be- 
ing covered  in  exactly  four  hovirs  with- 
out a  stop,  this  working  out  at  an  aver- 
age speed  of  56  m.p.h.  Passengers  for 
intermediate  towns  are  dropped  by  the 
slip-coach  system  of  which  the  Great 
Western  has  always  made  a  great 
feature.  This  run  is  the  longest  and 
fastest  non-stop  in  the  world. 


Philadelphia  Garbage  Tankage 

Sells  for  $4.27  a  Ton 

Philadelphia  garbage  tankage  has 
been  sold  for  the  half  year  October- 
March  to  John  Meehan  &  Son,  Phila- 
delphia, at  $4.27  a  ton.  The  contract  is 
on  the  "as  is"  basis  with  15  per  cent  of 
moisture.  John  H.  Neeson,  deputy 
chief.  Bureau  of  Highways,  and  head 
of  the  Division  of  Street  Cleaning, 
states  that  Philadelphia  tankage  aver- 
ages about  as  follows  in  per  cents :  Am- 
monia, 3.17;  bone  phosphate,  0.07; 
potash,  0.61. 

Officers  for  the  ensuing  year  were 
elected  as  follows:  President,  Dwight 
N.  Lewis,  member,  Iowa  Board  of  Rail- 
road Commissioners;  first  vice-presi- 
dent, Alexander  Forward,  member, 
Virginia  State  Corporation  Commis- 
sion; second  vice-president,  H.  G.  Tay- 
lor, chairman,  Nebraska  State  Railway 
Commission ;  secretary,  J.  B.  Walker, 
secretary.  New  York  Transit  Commis- 
sion, and  assistant  secretary,  J.  H.  Cor- 
bitt,  secretary,  Tennessee  Railroad  and 
Public  Utilities  Commission.  The 
next  convention  of  the  association  will 
be  held  at  Miami,  Florida,  Dec.  4,  1923. 


Narrow  Bridges  in  Pennsylvania 
To  Be  Widened 

Systematic  work  in  widening  the  nar- 
row old  highway  bridges  in  Pennsyl- 
vania is  to  be  undertaken  with  the 
beginning  of  next  season,  according  to 
plans  just  announced  by  the  highway 
department  of  the  state.  A  recent  sur- 
vey by  the  department  shows  that  there 
are  1,834  bridges  less  than  16  ft.  wide, 
on  roads  which  have  been  made  part  of 
the  state  highway  system.  As  the  law 
of  the  state  permits  the  operation  of 
trucks  90  in.  wide,  most  of  these  narrow 
bridges  will  not  carry  two  trucks  side 
by  side.  Plans  for  widening  the  most 
important  of  the  narrow  bridges  are 
now  being  worked  out,  so  that  active 
work  in  widening  them  can  be  started 
at  the  beginning  of  the  1923  season. 

Some  of  the  bridges,  50  to  100  years 
old,  are  so  weak  that  it  would  not  be 
advisable  to  repair  them;  these  will  be 
renewed.  In  other  cases  the  cost  of 
widening  is  too  great  for  the  present, 
and  work  will  have  to  be  held  in  abey- 
ance until  more  money  is  appropriated. 
In  such  cases  safety  signs  are  being 
placed  reading  "Danger:  One-Way 
Traffic  Bridge." 

It  is  the  present  policy  of  the  de- 
partment to  build  all  new  bridges  at 
least  24  ft.  wide.  The  narrow  bridges 
which  are  not  entirely  rebuilt  but 
merely  widened  will  be  carried  to  the 
same  width  wherever  possible.  The 
department  will  endeavor  to  retain 
the  contour  and  general  architectural 
character  of  the  old  structures. 

Financing  American  Falls  Dam 

Progressing  Favorably 

Financing  of  the  American  Falls 
dam,  Idaho,  creating  the  largest  res- 
ervoir m  the  world,  is  progressing 
favorably.  In  October  one  irrigation 
company  wanting  future  storage  water 
paid  $150,000  into  the  U.  S.  Reclama- 
tion Service  fund  and  a  second  com- 
pany has  sold  its  bonds  and  in  Decem- 
ber will  pay  in  $125,000.  The  Twin 
Falls,  Idaho,  commissioners  have  set 
Jan.  16,  1923,  as  the  date  upon  which 
an  election  will  be  held  on  the  organ- 
ization of  the  American  Falls  Reser- 
voir District  which  will  include  500,000 
acres.  Barry  Dibble  is  project  man- 
ager. The  American  Falls  develop- 
ment was  described  in  Engineering 
News-Record  Sept.  21,  p.  473. 

Automobile  Unseats  Bridge 

A  100-ft.  iron  bridge  spannmg  the 
Juniata  River  on  the  state  highway 
between  Tyrone  and  Bellwood,  Pa., 
was  knocked  from  its  seats  on  Nov.  5 
by  a  speeding  automobile  which  ran 
into  the  end  of  the  truss.  The  span 
dropped  -several  feet  and  then  wedged 
against  the  abutment.  The  structure 
was  34  years  old.  It  was  damaged  so 
seriously  that  a  temporary  bridge  will 
be  built  at  once,  to  be  replaced  by  a 
permanent  concrete  bridge  next  year. 

Moffat  Tunnel  Decision  Favorable 

The  State  Supreme  Court  of  Colorado 
has  decided  unanimously  in  favor  of 
the  legality  of  the  proceedings  for 
building  the  Moffat  tunnel,  on  the 
Denver  &  Salt  Lake  R.R.,  by  means  of 
an  assessment  district.  It  had  been 
expected  that  the  decision  would  be 
handed  down  during  the  first  week  in 
January,  1923. 
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Collapsible  Dam  Across  Mauniee 

River  Planned  at  Fort  Wayne 

A  collapsible  dam  300  ft.  lonp  and 
12  ft.  hi^h  across  the  Maumee  River  is 
proposed  by  the  city  of  Fort  Wayne, 
Ind.,  as  part  of  a  project  for  park 
work  and  general  improvement  along 
the  three  rivers  within  the  city.  The 
location  is  about  a  mile  below  the  con- 
fluence of  St.  .Mary's  and  St.  Joseph 
Rivers.  Floods  will  be  pas.sed  by  lower- 
ing the  dam.  Funds  for  the  work  are 
now  available  and  the  Board  of  Public 
Works  has  issued  a  request  for  the  sub- 
mission of  plans. 


Engineering  Societies 


Calendar 


Annual   ^leetings 


FEDKR.-VTED  AMERICAN  ENGI- 
NKERING  SOCIETIES.  Wasti- 
inglnn.  1).  C. :  Annual  minting 
Wa-shincton,    Jan.    11-12.    192,'!. 

AMERIC.V.N'  ROADBUILUERS  AS- 
SOCIATIO.N'.  New  York  Ciiy ; 
.•\nnual  Convention,  Chicago,  Jan. 
15-18. 

AMERICAN  SOCIETY  OP  CIVIL 
E.NGI.NEERS.  New  York  City ; 
-Annual  meeting.  New  York  City, 
Jan.  17-18. 

AMERICAN  CONCRETE  INSTI- 
TUTE. Detroit  ;  Annual  Conven- 
tion.   Cincinnati,    Jan.    22-26. 

ASSOCIATKl>  GENERAL,  CO.N'TRAC- 
TORS  OP  .\.MER1CA,  Wasliing- 
ton,  D.  C.  :  .\nnnal  meeting  I.os 
Angeles.  Jan.  30-1'Vb.  :!. 


The  Kansas  County  Engineers'  As- 
sociation held  its  annual  meeting  in 
Topeka  Nov.  1.5-17.  The  following  en- 
gineers were  elected  for  the  ensuing 
year:  President,  R.  C.  Ham,  Dodge 
City ;  1st  vice-president,  W.  S.  Ruggles, 
Jr.,  Winfield;  2nd  vice-president,  James 
Irons,  Garnett;  secretary-treasurer, 
A.  C.  Lagerwall,  Topeka;  and  corre- 
sponding secretary,  J.  0.  Gunnels, 
Belleville. 

The  South  Carolina  Chapter  of  the 
American  As.sociation  of  Engineers 
held  its  annual  meeting  rcctnlly  at 
Columbia,  S.  C.  The  following  officer-i 
were  elected:  L.  M.  Fisher,  Columbi:i, 
president;  L.  S.  LeTcllier,  Charleston, 
first  vice-president;  Harwood  Beebe, 
.second  vice-president;  L.  A.  Emerson, 
Columbia,  secretary,  and  Charles  H. 
Moorefield,  Columbia,  and  B.  R.  Cow- 
herd, Greenwood,  executive  committee. 
The  principal  speakers  included  State 
Highway  Engineer  Charles  H.  Moore- 
field, Prof.  Rowe,  the  new  head  of  the 
engineering  division  of  the  University 
of  South  Carolina,  and  Prof.  L.  S. 
LeTellier,  vice-chairman  of  the  State- 
Board  of  Engineering  Examiners  of 
South  Carolina. 

The  Virginia  Section  of  the  .Vmerican 
Society  «;f  Civil  Engineers  will  hold  it^ 
first  quarterly  meeting  in  conjunction 
with  the  Virginia  sections  of  the  Amer- 
ican Society  of  Mechanical  Engineers, 
the  American  Institute  of  Electrical 
Engineers,  and  the  American  Associa- 
tion of  Engineers  at  the  Virginia  Mili- 
tary Institute,  Lexington,  Va.,  Nov. 
24-25.     The  principal   speakers  include 


H.  K.  Bishop,  chief,  Division  of  Con- 
struction, U.  S.  Bureau  of  Public  Roads; 
C.  M.  Upham,  state  highway  engineer. 
North  Carolina;  T.  R.  Agg,  professor  of 
highway  engineering,  Iowa  State  Col- 
lege; Dugald  C.  Jackson,  professor  of 
electrical  engineering,  M.  I.  T.;  A.  J. 
Brosseau,  Chamber  of  Commerce  of  the 
United  States,  and  Dean  A.  N.  Johnson, 
University  of  Maryland. 


Personal  Notes 


R  A  N  s  o  M  E  Brown,  of  Wichita, 
Kan.,  was  at  the  recent  general  election 
re-elected  to  the  office  of  county  engi- 
neer of  Sedgewiek  County,  without  op- 
position. Mr.  Brown  has  held  this  office 
for  the  past  twenty  years. 

Earle  Russell,  formerly  struc- 
tural engineer  for  MacDonald  and 
Kahn,  engineers  and  contractors  of  San 
Francisco,  has  opened  an  office  for  pri- 
vate practice  in  the  Santa  Fe  Building, 
San  Francisco. 

Jean  M.  Allen  has  established 
consulting  offices  in  the  Monadnock 
Bldg.,  Chicago,  where  he  will  give  spe- 
cial attention  to  examinations  and  re- 
ports on  dredging  and  earth-moving 
projects,  and  other  details  concerned 
with  engineering  for  dredging  con- 
tractors. 

George  T.  Freitas,  city  engi- 
neer of  Modesto,  Calif.,  has  tendered 
his  resignation.  It  will  become  effec- 
tive Jan.   1. 

C.  E.  G  R  a  K  T  0  N,  county  road  engi- 
neer of  Hancock  County,  W.  Va.,  has 
resigned  and  will  leave  Nov.  26  for  San 
Diego,  Calif.,  to  spend  the  winter. 

J.  P.  TUPLIN,  structural  engineer, 
who  has  been  connected  with  the  Foun- 
dation Co.,  120  Liberty  St.,  New  York 
City,  for  the  past  six  years,  has  joined 
the  forces  of  George  B.  Post  &  Sons, 
101  Park  Avenue,  New  York  City. 

W.  B.  McMillan  has  become  as- 
sociated with  the  consulting  engineering 
firm  of  Thebo,  Starr  &  Anderton,  San 
Francisco,  Calif.,  having  severed  his 
connection  with  the  San  Joaquin  Light 
&  Power  Co.,  with  which  organization 
he  was  associated  as  resident  engineer. 
In  his  new  position  he  is  office  and  field 
engineer. 

E.  B.  Wilson,  formerly  civil  engi- 
neer with  the  Wales  Lines  Co.  of  Meri- 
den.  Conn.,  has  severed  his  connection 
with  that  organization  to  become  gen- 
eral foreman  for  the  Immick  Co.  of 
Meriden,  general  contractors.  At  pres- 
ent he  is  employed  in  superintending 
the  construction  of  the  New  Britain 
High  School. 

M.  N.  Baker,  associate  editor  of 
Engineering  Ncn-s-Record.  delivered  a 
Delemar  lecture  in  hygiene  at  the 
Johns  Hopkins  University  School  of 
Hygiene  and  Public  Health  on  Nov.  20. 
The  subject  was  "Engineering  and 
Public  Health." 

Guy    Hall    has    been    appointed 


project  engineer  with  the  Missouri 
State  Highway  Commission.  He  is  in 
charge  of  work  in  .\udrain  County  and 
is  stationed  at  Mexico,  Mo.  Prior  to 
Oct.  1  Mr.  Hall  was  with  the  Kansas 
State  Highway  Commission. 

Carl  J.  Lofstedt,  until  recently 
a  designer  with  Palmer  Bee  Co  of  De- 
troit, Mich.,  has  accepted  a  position  on 
the  engineering  staff  of  the  Tidewater 
Portland  Cement  Co.,  Union  Bridge. 
Md. 

B.  E.  Clark,  for  the  past  two 
years  state  highway  commissioner  of 
Oklahoma,  has  resigned,  his  resigna- 
ti(m  to  become  immediately  effective.  It 
is  understood  he  will  become  associated 
with  the  Portland  Cement  Association 
in  Oklahoma  territory. 

W.  N.  W  I  l  L  I  A  M  s,  until  recently 
mechanical  engineer  with  the  City  of 
Akron,  Ohio,  in  the  Bureau  of  Water 
Works  Improvement,  has  become  con- 
nected with  Sargent  &  Lundy,  Inc., 
mechanical  and  electrical  engineers  of 
Chicago. 

RoscOE  L.  Smith,  until  recently 
with  the  Louisiana  Fire  Prevention 
Bureau  and  before  that  consulting  en- 
gineer of  St.  Paul,  Minn.,  has  become 
chief  engineer  of  Houston  Dunn,  Inc., 
fire  prevention  and  fire  protection  en- 
gineers of  Philadelphia.  Prior  to  his 
entering  consulting  practice  in  St.  Paul, 
Mr.  Smith  was  the  engineer  of  the  city 
water-works  department  of  St.  Paul. 
During  the  war  he  was  captain  in  the 
Quartermaster  Corps  of  the  Construc- 
tion Division  of  the  Army,  and  assis- 
tant to  the  advisory  engineer  of  water 
supply. 

William  W^  a  d  e  Ellison  has 
become  superintendent  of  construction 
for  the  S.  S.  Kresge  Co.  He  was  for- 
merly superintendent  of  construction 
for  the  Ford  Motor  Co. 

Carl  H.  Oilman  has  joined  the 
engineering  staff  of  the  J.  G.  W'hite  En- 
gineering Corp.,  general  contractors. 
New  York  City.  He  was  formerly  a 
resident  engineer  in  the  Maine  High- 
way Commission.  Mr.  Oilman  is  at 
present  on  a  job  in  Pine  Grove,  Pa. 

Harold  A.  Thackrey  has 
severed  his  connection  with  the  Ne- 
braska State  Department  of  Public 
Works  where  he  was  employed  in  an 
engineering  capacity,  and  has  accepted 
a  position  with  the  Portland  Cement 
Association  as  a  promotion  engineer. 
He  is  at  present  located  in  Cham- 
paign, 111. 

A.  E.  Drew,  until  recently  a  resi- 
dent engineer  employed  on  highway 
construction  work  by  Collin  County, 
Texas,  has  become  identified  with  the 
Midwest  Engineering  Co.,  Silverton, 
Texas.  His  position  is  that  of  resident 
engineer. 

P.  H.  BuDD  is  now  attached  to  the 
rffice  of  the  Constructing  Quarter- 
master of  the  United  States  Army,  New- 
York  City,  as  an  assistant  superin- 
tendent of  construction  employed  in 
constructing  buildings,  roads,  etc.,  for 
different  branches  of  the  army.  Until 
recently  he  was  engineer  for  the  Uni- 
versal Steel  Export  Co.,  Inc. 
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From  the  Manufacturer's  Point  of  View 


A  Point  of  Contact  Between 
Maker  and  User  of  Construc- 
tion Equipment  and  Materials 


Improved  Equipment  Will 
Cut  Construction  Wastes 

Benefits  from  Closer  Contact  Between 

Contractor  and  Manufacturer 

Stressed  By  Marshall 

REAL  economy  and  the  lowerinj;  of 
construction  costs  go  far  beyond 
the  question  of  field  efficiency,  accord- 
ing to  the  views  expressed  by  Brig.-Gen. 
R.  C.  Marshall,  Jr.,  general  manager. 
Associated  General  Contractors  of 
America,  in  an  address  delivered  Nov. 
22  at  Buffalo,  N.  Y.,  before  the  New 
York  State  Industrial  Conference. 
There  is  unquestionably  need  for  im- 
provement, and  this  improvement,  he 
emphasized,  should  be  carried  out  in 
co-operation  between  the  men  who  have 
developed  and  are  now  developing 
equipment  and  the  men  who  are  using 
it  in  the  field. 

"It  is  surprising,"  General  Marshall 
said,  "how  great  the  progress  in  equip- 
ment development  has  been  when  we 
recall  the  lack  of  contact  that  has  ex- 
isted between  the  manufacturer  and 
those  who  use  his  machines.  In  produc- 
ing new  devices  for  one  or  another  of 
the  manufacturing  industries  develop- 
ment has  been  fostered  by  co-operative 
studies  of  plant  facilities  which  profited 
from  creative  minds  of  both  the  ma- 
chinery manufacturer  and  his  customer; 
but  in  the  construction  industry  there 
has  been  little  such  co-operation.  Con- 
struction companies  have  either  ac- 
cepted or  rejected  the  devices  placed 
before  them,  while  the  manufacturer's 
principal  guidance  from  the  field  has 
been  his  record  of  complaints.  As  these 
complaints  have  not  always  been  of  a 
constructive  character  they  have  failed 
to  furnish  the  necessary  information 
and  both  groups  have  suffered  through 
lack  of  contact." 

Contact  Between  Maker  and  User 

The  manufacturers,  General  Marshall 
pointed  out,  have  been  handicapped  by 
this  want  of  constructive  study  and 
criticism  from  the  field  where  the  true 
value  of  every  new  device  is  determined, 
and  construction  companies  have  been 
handicapped  by  the  lack  of  adequate 
means  for  reaching  the  manufacturer 
and  obtaining  the  incorporation  of 
ideas  into  machines  suitable  for  the 
work.  The  time  has  come,  however, 
when  both  parties  appreciate  the  value 
of_  eliminating  this  breach  and  the 
initial  steps  have  been  taken  to  estab- 
lish proper  co-operation  between  them. 
To  this  end  a  joint  committee  of  repre- 
sentative equipment  manufacturers  and 
members  of  the  Associated  General  Con- 
tractors of  America,  which  was  recently 
appointed  at  Detroit,  will  investigate 
the  development  of  equipment,  construc- 
tion practices,  and  other  matters  that 
will  expedite  the  adoption  of  efficient 
methods  as  explained  in  Engineering 
News-Record,  Nov.  2,  p.  765. 

Not  one  construction  project  in  five, 
according  to  General  Marshall,  is  car- 
ried out  under  the  most  effective 
methods  that  could  be  devised  for  that 
particular   piece   of   work.     On   almost 


To  Confer  on  Numbering  of 
Steel  as  Quality  Index 

To  consider  the  desirability  of  desig- 
nating qualities  or  kinds  of  steel  by 
code  numbers,  a  conference  will  be  held 
on  Dec.  6  at  the  Department  of  Com- 
merce Building  in  Washington  under 
the  auspices  of  the  American  Engineer- 
ing Standards  Committee.  The  move- 
ment originated  with  the  Bureau  of 
Standards.  It  is  said  that  a  system  of 
number  designation  already  has  wide 
currency  in  the  field  of  automobile 
steels  and  that  there  is  a  desire  in  some 
quarters  to  apply  such  a  system  more 
widely.  Uniform  numbering  systems 
f9r  various  classes  of  steels  will  be  con- 
sidered separately,  and  a  joint  system 
for  all  steels  will  also  be  discussed.  The 
substitution  of  numbers  for  existing 
brand  names  will  be  considered. 


Slate  Industry  to  Meet 

Manufacturers,  producers,  distribu- 
tors, dealers,  roofing  and  other  con- 
tractors using  slate  are  planning  to 
gather  in  New  York  at  the  Commo- 
dore Hotel,  Jan.  25  and  26,  for  the  slate 
industry  meetings  to  be  held  under  the 
auspices  of  the  National  Slate  Associa- 
tion. Roofing  contractors  and  other 
users  of  slate  will  discuss  the  program 
for  a  co-operative  promotion  of  the  use 
of  slate  and  the  betterment  of  the  con- 
ditions and  relations  within  the  indus- 
try, which  Secretary  Hoover  urged  the 
progressive  concerns  of  the  industry  to 
undertake  at  the  first  meetings  last 
year.  

Crushed  Stone  Association  to 

Meet  in  Chicago  in  January 

Broad  questions  such  as  transporta- 
tion, financing  developments,  the  impor- 
tance of  geological  studies  in  proposed 
sites,  etc.,  will  be  on  the  program  of  the 
convention  of  the  National  Crushed 
Stone  Association  to  be  held  in  Chicago, 
Jan.  15-17,  1923.  Group  sessions  at 
which  trade  details  will  be  discussed 
will  also  be  held.  Nathan  C.  Rockwood 
is  chairman  of  the  entertainment  com- 
mittee. 


every  construction  project  the  problem 
arises  of  whether  it  is  more  economical 
to  buy  additional  equipment  and  install 
a  superior  method  than  to  use  existing 
plants  and  a  method  less  effective.  This 
means,  he  said,  that  the  real  economy 
in  methods  arises  from  operating  plants 
that  are  not  necessarily  the  most  effec- 
tive for  each  particular  job,  or  even  for 
any  particular  job,  but  which  are  the 
most  all-around  adaptable  for  all  of  the 
jobs  that  the  construction  company  ex- 
pects to  perform.  Therefore,  in  in- 
vestigating and  improving  construction 
methods,  it  is  necessary.  General  Mar- 
shall believes,  to  consider  not  only  the 
most  effective  means  of  performing  a 
particular  type  of  work,  or  a  particular 
type  of  project,  but  also  the  variety  of 
work  for  which  a  particular  plant  and 
method  can  be  employed. 


To  Place  American  Export  Trade 
on  Sounder  Basis 

A  house-cleaning  to  eliminate  the 
unscrupulous  and  insincere  element 
generally  from  the  American  export 
field  was  advocated  recently  by  Dr. 
Julius  Klein,  director  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  of  the 
Department  of  Commerce,  speaking  be- 
fore the  Export  Managers  Club,  New 
York  City.  With  improving  conditions, 
he  declared,  these  undesirables  are  be- 
ginning to  reappear  in  export  centers. 
It  is  the  duty  of  every  believer  in  the 
economic  future  of  thij  country,  he 
said,  to  help  stop  their  operations. 

American  exports  are  now  moving 
out  at  the  impressive  rate  of  nearly 
.$4,000,000,000  a  year— a  formidable 
figure  which  is  vital  to  the  stability 
of  our  whole  industrial  and  commercial 
edifice.  It  must  not  be  jeopardized  by 
the  dealings  of  irresponsible  oppor- 
tunists. Our  sales  abroad  are  no 
longer  confined  to  a  few  big  self-sell- 
ing staples  like  cotton,  wheat  or  cop- 
per. Nearly  49  per  cent  of  American 
exports  are  now  made  up  of  manufac- 
tured or  partly  manufactured  articles, 
great  quantities  of  them  being  the 
products  of  factories  which  were  ex- 
panded during  the  war  and  are  now 
realizing  the  value  of  permanent  over- 
seas outlets. 

Bureau's  ^'unction  Explained 

The  function  of  the  Bureau  of 
Foreign  and  Domestic  Commerce, 
Director  Klein  explained,  is  to  pro- 
mote American  commerce  abroad. 
Whether  the  manufacturer  or  mer- 
chant requesting  aid  is  large  or 
small  makes  no  difference.  The  big- 
gest corporations  and  banks  in  the 
country  make  constant  use  of  the 
bureau.  It  is  also  being  called  upon 
every  day  by  thousands  of  small  fac- 
tories and  dealers  whose  individual  ex- 
port interests  amount  to  less  than 
$10,000  a  year.  In  the  week  ending 
Sept.  2.3,  the  bureau's  New  York  office 
handled  foreign-trade  problems  for  no 
less  than  10,200  inquirers  whose  trans- 
actions were  of  all  sizes  and  de- 
scriptions. 

Director  Klein  predicted  a  gradual 
but  sound  rebuilding  of  our  export 
trade  and  said  that  the  Department  of 
Commerce  is  making  every  effort  to 
bring  the  profits  from  it  into  every 
small  manufacturing  village  in  the 
country.  In  connection  with  our  fu- 
ture welfare  in  the  overseas  markets 
he  asserted  that  price  cutting  and  long 
terms  are  not  the  trumps  in  America  s 
hand.  In  his  opinion  well-directed  sales 
effort,  honest  desire  to  do  business  at  a 
moderate  but  adequate  profit  over  a 
long  term  of  years,  co-operation  with 
the  foreign  distributor  and  well-con- 
ceived advertising,  are  the  weapons  of 
America.  They  can  be  used  just  as 
well  by  the  small  manufacturer  who 
knows  the  wants  of  his  foreign  cus- 
tomers and  how  to  satisfy  them  as  by 
the   gigantic   corporation. 


Paving  Brick  Makers  to  Meet 

The  annual  meeting  of  the  National 
Paving  Brick  Manufacturers'  Associa- 
tion is  to  be  held  in  Cleveland,  at  the 
Cleveland  Hotel,  Dec.  12-13.  The  meet- 
ing is  to  take  the  nature  of  a  business 
review.  Announcement  of  a  program 
will  be  soon  forthcoming. 


908 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  21 


Winter  Buying  of  Pipe 

Discussion  continued  from 
last  week's  issue. 


George  W.  Batchelder 

Water  Commissioner,   Worcester.  Mass. 

I  have  read  with  much  interest  the 
article  you  sent  me  concerning  seasonal 
buying  of  pipe.  It  appears  to  me  that 
the  arguments  advanced  are  sound  and 
logical  and  I  believe  it  would  be  bet- 
ter all  around  if  the  purchase  of  pipe 
could  be  more  evenly  distributed,  but 
unfortunately  most  water  departments 
use  up  their  appropriations  pretty 
closely  at  the  end  of  their  fiscal  years. 
We  do  not  get  any  other  appropriations 
until  three  or  four  months  later.  Con- 
sequently it  is  difficult  to  make  large 
obligations   during  the  winter  months. 

The  City  of  Worcester  was  fortunate 
some  years  ago,  just  previous  to  the 
war,  in  having  a  considerable  balance 
available  for  the  purchase  of  water 
pipe  at  the  end  of  the  fiscal  year  Nov. 
30.  Pipe  was  purchased  at  that  time 
at  what  we  consider  a  very  reasonable 
figure,  the  foundry  I  believe  wanting 
the  business,  but  an  opportunity  of 
that  sort  is  exceptional. 

Dow  R.  GwiNN 

President,  Terre  Haute   (Ind.) 

Water  Works  Co, 

The  spreading  of  cast-iron  pipe  pur- 
chases over  the  entire  year  is  a  good 
idea  and  is  worth  consideration.  Our 
friends,  the  manufacturers,  suggest 
that  pipe  can  be  made  at  a  lower  cost 
in  the  winter;  if  they  are  willing  to 
give  the  buyers  a  fair  share  of  the 
saving,  winter  purchases  may  be 
stimulated. 

Objections  to  several  of  the  points 
made  by  the  manufacturers  are  as  fol- 
lows: (1)  Bad  policy  to  have  pipe 
delivered  to  streets  several  weeks  or 
months  before  it  is  laid;  danger  of 
injury  to  pedestrians,  when  it  becomes 
an  obstruction  due  to  being  rolled  by 
boys.  (2)  Accumulation  of  dirt  in 
pipe.  (3)  Pipe  broken  in  dropping  from 
truck  when  ground  is  frozen.  (4) 
Added  cost  for  storage  and  rehandling 
when  it  must  be  held  until  needed.  (5) 
Winter  weather  is  variable  in  Terre 
Haute;  some  years  there  is  practically 
no  frost,  but  one  year  there  was  4  ft. 
penetration. 

There  are  some  advantages  in  lay- 
ing pipe  in  cold  weather:  (1)  Even 
the  lazy  man  must  work  to  keep  warm. 
(2)  Ordinarily  labor  is  more  plentiful 
in  winter.  (3)  It  is  a  good  thing  to 
be  able  to  furnish  employment  to  the 
unfortunate  and  improvident  when  out- 
door work  is  scarce. 

Where  it  is  necessary  to  lay  pipe  for 
the  good  of  the  service,  such  as  rein- 
forcement of  the  system,  it  would  be 
well  to  plan  to  take  advantage  of  a 
favorable  price  in  the  winter  if  it  can 
be  secured.  However,  where  orders  for 
extensions  ordinarily  follow  building 
operations  and  these  do  not  start  until 
spring,  one  cannot  always  anticipate 
quantity  needed  or  the  sizes  that  will 
be  required.  Limited  winter  purchases 
might  be  advantageous  where  the  water 
utility  is  a  large  one  and  has  a  storage 
yard  with  switch  track  and  modern 
facilities  for  unloading. 

Perhaps  it  might  not  be  out  of  order 


to  mention  one  reason  why  water  util- 
ity operators  have  been  buying  only 
enough  pipe  to  take  care  of  current 
requirements — the  belief,  whether  well 
founded  or  not,  that  the  price  is  too 
high,  out  of  proportion  with  other  com- 
modities (including  water  rates),  and 
that  it  must  surely  be  reduced;  that  if 
liberal  purchases  are  made,  the  manu- 
facturers will  be  encouraged  to  main- 
tain prices. 


Business  ISotes 


Osgood  Co.,  Marion,  Ohio,  manu- 
facturer of  steam  shovels,  has  estab- 
lished a  district  sales  office  at  50 
Church  St.,  New  York  City,  with  M.  E. 
Pullen  in  charge.  All  business  of  the 
company,  previously  handled  by  M.  E. 
Davis,  former  New  York  representa- 
tive, will  now  be  handled  through  the 
district  office. 

Ed.  C.  Wilson,  formerly  con- 
nected with  the  U.  S.  Light  &  Heat 
Corp.  and  the  Vapor  Car  Heating  Co., 
with  offices  at  Chicago,  has  been  ap- 
pointed Western  sales  manager  for  the 
Ohio  Locomotive  Crane  Co.  of  Bucyrus, 
Ohio,  with  offices  in  the  Railway  Ex- 
change Building,  Chicago. 

Harry  Benjamin  Equip- 
ment Co.,  St.  Louis,  Mo.,  has  just 
purchased  100  miles  of  75-lb.  relaying 
rails  from  the  St.  Louis  Southwestern 
R.R.,  which  will  replace  them  on  the 
main  line  with  heavier  rail.  The  Ben- 
jamin company  plans  to  dispose  of  the 
used  rail  to  the  smaller  steam  and  elec- 
tric lines  and  will  export  part  of  the 
supply.  The  transaction,  it  is  pointed 
out,  is  on  a  considerably  larger  scale 
than  is  customary  for  this  class  of 
material. 

Frederick  Franz,  who,  for 
the  past  four  years,  was  chief  engineer 
of  the  Terminjal  Engineering  Co., 
manufacturers  of  the  TEC  truck  which 
is  designed  for  combined  indoor  and 
outdoor  service  in  connection  with  rail- 
roads, shipping  and  indu.strial  plants, 
has  established  an  engineering  office  at 
27  Warren  St.,  New  York  City,  for  the 
purpose  of  solving  special  problems  of 
engineering  relating  to  labor  saving 
machinery  for  industrial  plants. 

Link-Belt  Co.,  Chicago,  an- 
nounces the  promotion  of  W.  W. 
Sayers  to  the  position  of  chief  engineer 
of  the  company's  Philadelphia  works 
and  Eastern  operations.  For  many 
years  Mr.  Sayers  was  a  representative 
of  the  company  in  its  Chicago  terri- 
tory in  lines  related  to  power-house 
machinery,  coal  storage,  Peck  carriers, 
crushers,  etc.,  and  later  in  charge  of 
the  locomotive  crane  department.  His 
headquarters  will  be  at  Philadelphia. 

W.  &  L.  E.  G  u  R  L  E  Y,  Troy.  N.  Y., 
makers  of  surveying  and  hydraulic  in- 
struments, announce  the  appointment 
to  their  engineering  staff  of  C.  C. 
Covert,  who,  for  the  past  twenty  years, 
has  been  closely  identified  with  the 
stream  gaging  work  of  the  Water 
Resources  Branch  of  the  U.  S.  Geolog- 
ical Survey  in  Alaska,  Michigan  and 
New  England  and,  for  the  last  thirteen 
years,  as  district  engineer  at  Albany, 


N.  Y.  Mr.  Covert's  services  will  be 
available  in  connection  with  the  instal- 
lation or  operation  of  the  Gurley  line 
of  hydraulic  instruments,  water  stage 
registers  and  current  meters. 

Austin  Machinery  Corp. 
has.  moved  its  accounting,  publicity,  and 
sales  promotion  departments  to  Toledo 
to  join  the  administrative  offices 
located  there,  as  noted  in  this  journal 
Nov.  9.  At  Toledo  has  been  centralized 
the  manufacture  of  the  company's 
various  lines  of  earth  moving  and  con- 
crete machinery.  The  Chicago  office 
remains  at  603  Railway  Exchange 
Bldg.,  in  charge  of  Henry  Lamont. 
Arthur  Cameron  is  with  the  company  in 
Toledo. 

Street  Bros.  Machine 
Works,  Chattanooga,  Tenn.,  and  the 
Patten  Manufacturing  Co.,  of  the  same 
city,  have  consolidated  under  the  name 
of  Street  Bros.  Machine  Works,  Inc., 
for  the  manufacture  of  hoists,  der- 
ricks, derrick  cars,  cableways,  and 
windlasses.  The  consolidation  became 
effective  Nov.  1. 

Howard  Rhode,  formerly  adver- 
tising manager,  Lehigh  Portland  Ce- 
ment Co.,  Allentown,  Pa.,  has  been  pro- 
moted to  the  position  of  manager  of  the 
company's  service  department.  H.  M. 
Eichelberger  succeeds  Mr.  Rhode  as 
advertising  manager. 


Equipment  and  Materials 


Fibre  Floorinff  3Iade  From  Shoe 
Factory  Wastes 

A  new  type  of  industrial  flooring  in 
which  waste  materials  from  its  tan- 
neries and  shoe  factories  are  employe<l 
has  been  developed,  after  three  years 
of  experimentation,  by  A.  C.  Denning, 
manager  of  the  fibre-board  department 
of  the  Endicott-Johnson  Corp.,  leather- 
shoe  manufacturers,  of  Johnson  City, 
N.  Y.  At  the  present  time  the  com- 
pany has  300,000  sq.ft.  of  this  flooring 
in  use  at  its  own  plant  and  experience 
with  it  in  actual  service  is  said  to  indi- 
cate many  desirable  qualities,  among 
which  are  durability,  non-slipperiness, 
non-conductivity  of  heat  or  cold,  non- 
inflammability,  noiselessness,  and  resili- 
ency to  a  degree  which  largely  elimi- 
nates foot  troubles  on  the  part  of  indus- 
trial employees. 

The  material  is  made  in  two  thick- 
nesses, S  and  I  in.,  in  slabs  16  in.  wide 
and  28  in.  long;  the  latter  dimension, 
however,  may  be  varied.  The  fibre 
flooring  is  preferably  laid  over  wool 
and  fastened  with  staples  between  the 
laminations  of  the  fibre  through  which 
steel  rods  pass;  the  staples  are  counter- 
sunk down  to  the  rods.  The  sections 
are  usually  laid  to  break  joints.  Mr. 
Denning  reports  that  the  laying  of  this 
fibre  flooring  over  concrete  also  has 
been  successful;  in  that  case,  the  ma- 
terial is  bonded  to  the  concrete  by  the 
use  of  hot  pitch. 

"We  have  selected  the  most  difficult 
places  for  testing  this  material,"  Mr. 
Denning  informs  Engineering  News- 
Record.  "For  instance,  on  our  freight 
elevators  where  enormous  trucking  is 
had  wear  has  been  negligible  over  a 
period  of  two  and  a  half  years.     In  our 
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horse  stables  the  fibre  flooring  shows 
absolutely  no  signs  of  wear  after 
horses,  sharp  shod,  have  been  tramp- 
ing on  it  for  two  winters." 

Magnetic  Device  Aids  Blacksmith 

in  Quenching  Drill  Steel 

A  magnetic  indicatoi*  to  assist  black- 
smiths in  quenching-  drill  steels  at  the 
proper  temperature  has  been  developed 
by  the  Sullivan  Machinery  Co.,  Chicago, 
as  an  accessory  to  its 
drill-steel  furnace  us- 
ing oil  or  gas  fuel. 
Drill  steel,  the  com- 
pany points  out,  in 
order  to  be  tempered 
for  the  greatest  pos- 
sible toughness  and 
resistance  to  wear 
should  be  quenched  at 
the  lowest  possible 
temperature  above  the 
critical  point,  at  which 
the  structure  of  the 
steel  changes.  The 
fact  that  steel  loses 
its  magnetism  at  this 
point  is  the  basis  of 
the  design  of  the 
magnetic  indica- 
tor. The  device  con- 
sists of  a  brass  or 
bronze  casing  with  a  common  horse- 
shoe magnet  hung  on  a  pivot  as  shown 
in  the  drawing  herewith.  At  the  top 
is  a  window  and  indicator  tab  painted 
white,  balanced  so  that  when  the  bot- 
tom of  the  magnet  is  impelled  forward 
the  top  will  strike  a  lever  and  throw 
the  indicator  into  view.  For  testing 
drill  steel  temperatures  a  shelf  is  pro- 
vided at  the  bottom  of  the  casing  as 
a  rest,  the  point  of  the  steel  butting 
ag'ainst  the  casing  in  front  of  the 
magnet.  If  the  bottom  of  the  magnet 
is  pulled  forward,  making  the  white 
tab  show  in  the  window,  the  black- 
smith knows  that  there  is  still  some 
magnetism  left  in  the  steel  and  returns 
it  to  the  furnace  for  further  heating. 
If  the  magnet  does  not  move,  thus  fail- 
ing to  bring  the  white  tab  into  view, 
the  steel  is  ready  for  quenching.  The 
indicator  is  9  in.  long,  3  in.  wide  and 
1  in.  thick.     It  weighs  4  pounds. 


New  Type  of  Expansion  Joint  for 

Concrete  Pavement 

By  the  use  of  a  removable  steel  cap 
and  lengths  of  corrugated  board  paper, 
which  are  removed  to  allow  for  the 
pouring  of  a  hot  asphaltic  filler,  W.  F. 
McGovern,  superin- 
tendent of  construc- 
tion for  the  New 
Jersey  State  High- 
way Commission, 
^  Trenton,  N.  J.,  has 
devised  a  concrete 
pavement  expansion 
joint  for  which 
patent  applications 
have  been  made. 
The  details  of  the 
joint  are  indicated 
in  the  accompanying 
sketch.  Three  lengths 
of  corrugated  paper 
board,  held  in  place 
by  a  steel  cap  in  the  form  of  a  channel 
at  the  top,  are  set  across  the  line  of 
the  pavement  where  it  is  desired  to 
form  the   expansion  joint,   the   top   of 


the  cap  being  about  I  in.  lower  than  the 
finished  grade  to  permit  of  the  pas/- 
sage  over  the  joint  of  a  finishing  ma- 
chine  or  screed. 

After  the  concrete  has  attained  its 
set,  the  steel  cap  is  removed  and  a 
heavy  butcher's  knife  is  passed  along 
between  the  pieces  of  corrugated 
boards,  crushing  them  and  making  pos- 
sible their  removal.  There  is  formed, 
in  this  way,  a  groove  extending  through 
the  thickness  of  the  paving  slab,  into 
which  hot  asphalt  is  poured.  It  is 
claimed  that  the  joint  thus  formed  is 
simple  to  construct,  is  waterproof  and 
insures  smooth  riding  qualities  in  the 
finished  pavement  due  to  the  fact  that 
the  finishing  machine  passes  over  slabs 
on  either  side  of  each  joint,  thus  bring- 
ing the  joint  edges  to  the  same  level. 


Largest  RaUroad  Wreck  Crane 

Has  200-Ton  Capacity 

What  is  claimed  to  be  the  largest 
railroad  wreck  crane  ever  built  has  re- 
cently been  shipped  by  the  Industrial 
Works,  Bay  City,  IVIich.,  to  the  Vir- 
ginian Ry.  Co.  With  all  outriggers  set 
it  has  a  capacity  of  200  tons  at  17  ft. 
6-in.  radius,  as  against  160  tons  which 
was  the  previous,  record  capacity  for 
equipment  of  this  type.  With  end  out- 
riggers only  the  new  crane  for  the  Vir- 
ginian has  a  capacity  of  100  tons  and 


without  outriggers  a  capacity  of  42  J 
tons  at  the  17  ft.  6-in.  radius.  The 
capacities  on  the  auxiliary  hoist  are  45 
tons  at  24-  to  30-ft.  radius  with  end  out- 
riggers only  and  30  tons  at  24  ft.  radius 
without  outriggers. 

The  crane  is.  mounted  on  special  six- 
wheel  trucks  and  has  a  maximum  axle 
load  in  running  order  of  32  tons.  The 
car  has  a  total  wheel  base  of  26  ft.  2  in. 
and  is  34  ft.  long.  The  crane  is  15  ft. 
9  in.  high  at  its  highest  point  and  10  ft. 
6  in.  wide  at  its  widest. 

The  engines  are  12  x  12  in.  and 
steam  is  provided  by  a  65-in.,  160-lb. 
A.S.M.E.  boiler.  A  Westinghouse  air 
pump  is  provided  with  clasp  brakes  on 
each  of  the  twelve  wheels.  The  brakes 
may  be  operated  by  the  engineer  on  the 
crane  or  by  the  engineer  of  the  locomo- 
tive which  may  be  hauling  it  in  a  train. 
All  clutches  are  operated  by  air.  The 
crane  in  running  order  weighs  356,500  lb. 

The  main  design  problem  met  with 
in  building  this  crane  was  to  keep 
within  railroad  clearances  and  the 
maximum  allowable  axle  load — on  ac- 
count of  bridges — of  65,000  lb.  and  still 
to  obtain  the  200-ton  capacity  required 
.by  the  excessively  heavy  rolling  stock 
and  motive  power  in  use  on  The  Vir- 


ginian. The  crane  was  designed  and 
built  complete  in  the  plant  of  the  In- 
dustrial Works,  and  was  tested  before 
a  distinguished  party  of  railroad  men 
from  all  over  the  country. 


Publications  from  the 
Construction  Industry 


Motor  Trucks — General  Motors 
Truck  Co.,  Pontiac,  Mich.,  features  its 
1-,  2-,  3J-  and  5-ton  trucks  in  a  23-p. 
illustrated  booklet.  Among  the  special 
features  of  these  trucks  are  removable 
cylinder  sleeves  in  the  engine,  a  positive 
pressure  oil  system  operated  by  a  gear 
pump  and,  in  all  models  above  1-ton 
capacity,  a  two-:ange  transmission,  the 
first  range  for  rapid  movement  on  good 
roads  and  the  second  range  for  in- 
creased pulling  power,  at  lower  speeds, 
on  poor  roads.  For  all  models  above 
1-ton  capacity  a  worm  drive  is  em- 
ployed. 

Alloy  Iron  f&r  Castings — Bethlehem 
Steel  Co.,  Bethlehem,  Pa.,  is  distribut- 
ing a  28-p.  illustrated  booklet  describ- 
ing the  distinctive  features  of  Mayari 
pig-ii"on,  a  natural  nickel-chromium 
alloy  iron  for  making  high-grade  cast- 
ings. The  ore  comes  from  the  northeast 
coast  of  Cuba.  The  use  of  this  iron,  it 
is  claimed,  produces  castings  with  in- 
creased strength  and  solidity,  better 
surface,  reduction  of  spongy  spots  and 
segregations,  fine  macl.ining  qualities, 
and  long  life  when  subjected  to  heat 
and  wear.  Unlike  other  alloys,  this 
iron  is  a  natural  product,  nickel,  chro- 
mium and  other  elements  being  inti- 
mately mixed  in  the  native  ore  without 
any  additions  in  the  smelting  process. 
A  table  is  given  showing  the  proper 
percentage  of  Mayari  iron  in  mixtures 
for  castings  to  serve  different  purposes, 
such  as  brake  shoes,  car  wheels,  engine 
cylinders,  grate  bars,  sand  pumps, 
valves,  crusher  heads,  and  superheated 
steam  fittings. 

Portable  Loaders — Link-Belt  Co., 
Chicago,  has  published  a  comprehensive 
32-p.  illustrated  catalog  covering  its 
entire  line  of  portable  loader  equip- 
ment. Complete  specifications  are  given 
for  all  of  the  standard  machines,  which 
include  the  large  one-man  power  swivel- 
ing  loader,  the  portable  belt  conveyor, 
the  standard  type  A  machine  for  an- 
thracite, and  the  CS  loader  for  sand 
and  gi-avel.  A  well  selected  group  of 
photographs  and  drawings  illustrates 
the  various  types  of  machines  and  their 
uses.  The  equipment  featured  in  this 
catalog  represents  a  development  based 
on  fifteen  years'  experience  in  the  man- 
ufacture of  material-handling  ma- 
chinery. 

Rust-Resisting  Iron — Cutler  Steel 
Co.,  Pittsburgh,  after  research  work 
covering  a  period  of  twelve  years,  has 
developed  a  chromium  iron  alloy  which 
is  described  under  the  trade  name 
"Duraloy"  in  a  4-p.  folder.  Developed 
primarily  as  a  low-cost  alloy  to  resist 
oxidation,  it  was  found  to  possess,  its 
manufacturer  states,  not  only  this  prop- 
erty but  also  a  resistance  under  certain 
conditions  to  corrosion,  a  high  tensile 
strength  at  extreme  temperatures,  and 
resistance  to  wear  and  abrasion.  The 
metal  is  now  furnished  commercially 
in  forms  including  castings,  rolled  or 
forged  bars,  sheets,  wire  and  tubing. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Week's  Loadings  Over  Million 
—Still  179,000  Cars  Short 

Present    Records,    Index    To    Business 

Conditions  —  Indicate    Recovery 

From  Post-War  Deflation 

"If  there  existed  any  adjusted  period 
in  the  country's  history  which  might 
with  certainty  be  termed  'normal'  the 
present  record  car  loadings  indicate  a 
full  and  complete  recovery  from  the 
periods  of  post-war  deflation,"  states 
the  American  Railway  Association  in 
its  bulletin  of  Nov.  9. 

"The   fluctuation   in   the   progress   of 


railroads  was  rapid  and  with  the  re- 
sumption of  coal  mining  in  the  union 
fields  carloadings  have  increased  to  a 
point  where  for  the  week  ending  Oct. 
28  they  were  but  a  fraction  of  one  per 
cent  under  the  highest  week  in  the 
history  of  the  railroads. 

"While  the  general  trend  of  the  curves 
indicates  a  falling  off  of  business  dur- 
ing the  months  of  November  and  De- 
cember, this  period  has  been  forced 
ahead  during  1922  to  a  point  where  we 
can  reasonably  expect  a  continuance  of 
exceptionally  heavy  loading  this  year 
beyond  the  period  of  prior  years. 

"It  is  reasonably  certain,  therefore, 
that  the  entire  year  of  1922,  when  com- 


Business  Briefs 

Employment  increased  in  fifty-six  of 
sixty-four  representative  cities  of  the 
United  States  during  October,  accord- 
ing to  the  United  States  Department  of 
Labor. 


Bank  debits  for  the  week  ending 
Nov.  15  totaled  $9,244,000,000  compared 
with  $8,204,000,000  for  the  preceding 
week,  which  included  Election  Day, 
and  $7,693,635,000  for  the  corresponding 
period  one  year  ago.  This  year's 
figures  are  larger  than  last  year's  for 
all  the  leading  cities. 

Money  was  firm  on  time  loans  but 
cheapest  since  Nov.  18  on  call.  Call 
rate  3h  to  5  per  cent  last  week,  4i  to 
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agriculture  and  industry  ■  during  and 
since  the  war,"  continues  the  report,  "is 
depicted  in  the  depressions  and  peaks 
of  the  curves  for  the  various  years, 
and  an  analysis  of  economic  conditions 
existing  during  periods  of  low  carload- 
ings gives  a  fairly  accurate  picture  of 
the  causes  of  price  decline  and  periods 
of  inflation. 

"In  analyzing  the  trend  of  the  loading 
for  1922  in  relation  to  former  years,  it 
will  be  noted  that  in  spite  of  the  fact 
that  the  year  was  commenced  with  ex- 
tremely low  loadings,  a  gradual  and 
healthy  improvement  is  indicated  up  to 
the  period  of  the  coal  strike.  The  dis- 
arrangement in  this  industry,  coupled 
with  the  effect  of  the  shop  strike  on 
the  railroads  which  commenced  on 
July  1,  retarded  the  accomjilishment  of 
an  immediate  return  to  a  period  of  ex- 
ceptionally heavy  carloadings  and  an 
upward  trend  of  prices.  Commencing 
in  August,  however,  the  recovery  of  the 


pleted,  will  be  indicative  of  the  fact  that 
business  conditions  throughout  the  year 
and  the  performance  of  transportation 
will  lend  special  emphasis  to  improved 
economic  conditions  and  a  return  to  so- 
called  'normal'  conditions." 

Peak  loadings  of  revenue  freight, 
throughout  the  five-year  period,  oc- 
curred during  the  following  weeks: 

Dnte  No.  of  Cars 

lOlS — Sept.  23 ;KSSI,7S8 

1919— St-pt.  23 99S,901 

1920 — Oct    14 1.018. ,-,39 

1921 — Oct.    31    9B  1.811 

1922— Oct.    28 1,014,480 

Of  the  2,272,680  freight  cars  on  all 
Class  One  roads  as  of  Nov.  1,  249,960, 
or  11  per  cent,  were  in  need  of  re- 
pairs as  compared  with  11.9  per  cent 
in  bad  order,  Oct.  15,  1922.  About 
110,040,  or  10.5  per  cent,  of  the  total 
number  on  line  were  box  cars;  109,967, 
or  11.5  per  cent,  coal  and  10,4.'?3,  or 
10.9  per  cent,  flat  cai-s. 
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5  early  this  week.  No  change  expected 
in  the  immediate  future.  The  year's 
range  of  time  loan  rate  is  given  in  the 
chart. 

Bond  market  still  slow.  Par  value  of 
bonds  sold  last  week  on  the  New  York 
Sock  Exchange  totaled  $78,663,000, 
against  $96,480,950  and  $80,580,850  in 
the  corresponding  periods  of  1921  and 
1920,  respectively,  according  to  Annalist 
figures.  Commonwealth  Edison  Co. 
$7,143,000  first  mortgage  5s,  due  1943. 
offered  at  99  and  interest  to  yield  5.07 
per  cent,  were  successfully  floated. 
Liberty  bonds  unsettled,  due  to  rumors 
of  revival  of  soldiers'  bonus,  net  result 
being  a  decline  of  32@72c.  per  $100. 
Municipal  bond  market  dull. 

A  "saving  wage"  was  recently  sub- 
stituted by  a  public  man  for  a  "living 
wage."  An  article  in  the  New  York 
Times,  Nov.  19,  states  that  "the  de- 
claration of  Senator  Cummins  (chair 
man  of  the  Committee  on  Interstate 
Commerce)  for  incorporation  of  a  liv 
ing-wage  provision  in  the  Transporta- 
tion Act  has  lifted  the  discussion  (of 
what  is  a  living  wage)  from  the  theo- 
retical to  the  practical."  Opinions 
differ  as  to  what  a  living  wage  should 
be,  but  all  agree  that  it  cannot  be  more 
than  is  earned.  In  February,  1922,  the 
National  Conference  Board  conducted 
a  survey  of  prices  in  the  anthracite 
zone  and  submitted  the  following 
budget  for  a  single  man: 

Room  and  board $416.00 

Clothlne 136.12 

Carfare 3«.lii 

Recreation    18.20 

Tobacco,  cjindy,  etc 15.60 

Reading  material 10.40 

("hiirch    and   diarlly 5.20 

Insurance 9.36 

.\Iciiical  care 9.36 

Toilet  articles,  etc 10.40 

I.aundr.v 26  52 

Organizations    .    10.40 

IVrsonal  taxes 6.24 

Total J703.96 
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General  Wholesale  Price  Level  Up 
Fraction  of  Per  Cent  in  Month 

Wholesale  prices  of  commodities 
averaged  hig-her  in  October  than  in  the 
month  before,  according  to  information 
gathered  in  representative  markets  by 
the  U.  S.  Department  of  Labor  through 
the  Bureau  of  Labor  Statistics.  Meas- 
ured by  the  Bureau's  weighted  index 
number,  which  includes  404  commodities 
or  price  series,  the  increase  in  the  gen- 
eral price  level  was  approximately  i  of 
one  per  cent. 

Farm  products  again  showed  large 
increases.  In  this  group  prices  in  Octo- 
ber averaged  3'i  per  cent  higher  than  in 
September.  In  the  group  of  miscel- 
laneous commodities,  the  increase  was 
31  per  cent.  Food  articles  advanced 
1\  per  cent  and  cloths  and  clothing,  2ii 
per  cent  in  average  price  from  Septem- 
ber to  October.  Building  materials  and 
housefurnishing  goods  showed  an  in- 
crease appro.ximating  IS  per  cent,  while 
metals  and  metal  products  increased 
less  than  one  per  cent. 

Continued  decreases  took  place  in 
the  group  of  fuel  and  lighting  mate- 
rials, bituminous  coal  and  coke  declin- 
ing rapidly  in  the  face  of  increased  pro- 
duction. No  change  in  the  general 
price  level  was  reported  for  the  group 
of  chemicals  and  drugs. 

Of  the  404  commodities  or  series  of 
quotations  for  which  comparable  data 
for  September  and  October  were  ob- 
tained, increases  were  shown  in  216  and 
decreases  in  79  instances.  In  109  in- 
stances no  change  in  prices  was  re- 
ported. 

INDEX  NUMBERS  OF  WHOLESALE  PRICES, 

BY  GROUPS  OF  COMMODITIES 

(1913=100) 

1921  1922 

October    September    Ocfolx-r 

Farm  products 124  133  138 

Foods 140  138  140 

Cloths  and  clothing,.  180  183  188 

Fuel  and  lighting 189  244  226 

Metals       and       metal 

products 116  134  135 

Building  materials...  159  180  183 

Chemicals  and  dnies.  ,  .       131  124  124 

Housefurnishing  goods.      180  173  176 

Miscellaneous  ....  118  116  120 

All  commodities  142  153  154 

Comparing  prices  in  October  wnth 
those  of  a  year  ago,  it  is  seen  that  the 
general  level  has  increased  8i  per  cent. 
Fuel  and  lighting  materials  show  the 
largest  increase,  191  per  cent,  with 
building  materials  and  metals  coming 
next  with  increases  of  more  than  15 
per  cent. 


Alabama  Passes  Improvement 
Bonds 

In  the  general  election  held  Nov.  7 
two  constitutional  amendments  were 
passed  by  the  State  of  Alabama  by 
large  majorities,  which-  make  available 
considerable  funds  for  public  works 
construction.  The  first  amendment  au- 
thorized the  state  to  lend  its  credit  to 
the  State  Dock  and  Harbor  Board  to 
the  amount  of  $10,000,000  for  the  con- 
struction of  docks  in  Mobile  Bay.  The 
work  will  proceed  along  the  lines  fol- 
lowed by  Louisiana  in  work  at  New 
Orleans.  A  meeting  of  the  Dock  and 
Harbor  Board  has  already  been  held 
for  the  purpose  of  outlining  a  construc- 
tion program. 

Another  amendment  to  the  constitu- 
tion allows  twelve  small  cities  of  the 
state  to  issue  water-works  bonds  in  ex- 
cess of  the  present  debt  limit. 


How  Much  Does  Structural 
Steel  Cost? 

A  correspondent  writes  that  struc- 
tural steel  can  often  be  bought  at  $10 
to  $11  per  ton  less  than  the  warehouse 
prices  quoted  weekly  in  Enyineering 
News-Record,  and  that  the  published 
prices  must  therefore  apply  to  small 
lots.  This  is  essentially  true,  inasmuch 
as  large  orders  are  usually  placed  at 
the  mills.  Orders  out  of  stock  vary  up 
to  500  tons,  and  stock  prices  quoted  in 
the  News-Record  apply  up  to  that 
quantity.  With  present  low  demand 
orders  from  stock  are  said  to  average 
one  ton.  One  of  the  largest  dealers 
in  New  York  maintains  a  warehouse 
stock  of  25,000  tons,  and  500  tons  was 
the  heaviest  order  received  in  recent 
years. 

Readers  interested  in  the  price  of 
steel  in  large  quantities  should  note 
both  the  mill  quotations  quoted  each 
week  in  this  section  and  the  unit  prices 
on  actual  contracts  published  in  Con- 
struction News.  When  demand  is  ac- 
tive quotations  on  large  orders  are 
sometimes  as  high  as  on  carload  lots. 
Conversely,  when  orders  are  at  a  prem- 
ium a  large  order  may  be  placed  at  a 
figure  under  the  formal  quotations. 
This  is  the  case  in  nearly  all  trades. 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for,  in  Construction  News,  pp.  267  to 
278,  are  the  following: 

Stadium,  with  complete  system  of 
roads  around  same,  Berkeley,  Calif.,  for 
University  of  California,  $1,100,000. 

Hotel,  ten  story,  Duluth,  Minn.,  for 
Duluth  Residential  Hotel  Co.,  $1,000,000. 

High  school,  for  City  of  Boston, 
Mass.,  $1,000,000. 

Hospital,  Houston,  Tex.,  for  G.  Her- 
man Estate,  first  unit,  $400,000;  total 
cost  to  reach  $1,000,000. 

Railway,  29^  mi.,  Ontario,  Canada, 
for  Canadian  National  Railways, 
$1,500,000. 


St.  Louis  Plans  Extensive  Paving- 
Program  for  1923 

Expenditures  in  St.  Louis  for  munici- 
pal paving  for  next  year  will  amount  to 
approximately  $6,000,000.  As  in  most 
American  cities,  in  St.  Louis  paving  fell 
during  the  war  far  below  demand. 
The  street  paving  itself  dropped  to  an 
average  of  12  miles  a  year  for  four 
years.  While  this  to  some  extent  has 
been  made  up  in  the  work  of  the  last 
two  years,  the  condition  is  still  far 
from  satisfactory.  The  program  for 
the  present  year  entailed  the  expendi- 
ture of  $2,500,000,  but  on  account  of 
the  strike  situation  approximately  one- 
third  remains  uncompleted.  The  pro- 
gram for  next  year  will  be  an  increase 
of  about  500  per  cent  over  the  average 
work  for  several  years  preceding. 

All  of  this  work  is  paid  for  in  special 
tax  bills  which  require  that  the  con- 
tractor finance  the  work  until  com- 
pletion and  then  take  payment  in  tax 
bills  bearing  six  per  cent  interest. 
This  tax  bill  provision  has  ap- 
parently prevented  small  outside  con- 
tractors from  coming  in  on  St.  Louis 
work  during  the  period  of  expanding 
business,  and  may  make  it  difficult  to 
place  satisfactorily  the  business  pro- 
posed for  the  coming  year. 


October  Cement  Shipments 

Heavier  Than  Year  Ago 

Cement  production  figures  for  the 
entire  country,  as  compiled  by  the  Geo- 
logical Survey,  totaled  12,287,000  bbl. 
during  October.  This  is  an  increase  of 
nearly  17  per  cent  over  the  10,506,000- 
bbl.  total  for  October,  1921.  Shipments, 
however,  reached  12,854,000  bbl.  as 
against  12,114,000  bbl.  for  the  corres- 
ponding period  last  year,  which  is  of 
particular  interest  when  considered  in 
connection  with  the  current  car  short- 
age. Mill  stocks  amounted  to  4,157,000 
bbl.,  on  hand  Nov.  1  as  compared  with 
5,348,000  bbl.,  available  at  the  same 
time  last  year. 
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Department  of  Commerce  statistics 
show  that  cement  imports,  from  Sept.  1 
to  21  inclusive,  amounted  to  42,641,000 
bbl.,  valued  at  $88,724.  Shipments  were 
received  mainly  from  Canada,  Den- 
mark, Belgium^  Japan,  Mexico  and 
Norway.  Cement  exports  totaled 
78,615  bbl.,  valued  at  $219,898. 


Los  Angeles  Votes  $5,000,000  for 

Extending  Water  System 

At  the  Nov.  7  election,  voters  of  Los 
Angeles,  Calif.,  approved  by  a  ma- 
jority of  more  than  two  to  one,  the 
proposition  to  incur  a  bonded  debt  of 
$5,000,000  for  constructing  and  com- 
pleting extensions  and  improvements  in 
the  water-supply  system.  The  proposed 
work  includes  the  following: 

Estimated 
Improvements  Cost 

Tujunga  Reservoir    JG.'O.OOO 

Tiijunga  trunk  line  to  reservoir.  .       486.000 
Trimk  line.  Tujunga  Reservoii-  to 

Main   City    510.000 

Stone  Canyon  Reservoir,  one-half 

cost    338,000 

Harbor   district,    improvement   of 

water  supply  system 125.000 

Twenty-four  inch  cast  iron  line, 
along    Hooper    Ave.,    between 

16th  St.  and  Vernon  Ave 150.000 

Haiwee  Reservoir  enlargement..       125.000 

Corporation  yard  and  shops 550.000 

Rowena  pumping  plant  and  trunk 
line.  Rowena  Reservoir  to  High- 
land Reservoir    230.000 

Miscellaneous  supply  trunJi  lines, 
reservoir  construction  and  re- 
servoir sites    2,050.000 

Total $5,214,000 


Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  267  to  278,  are  the  following 
large  projects: 

Bank  and  office  building,  Fresno, 
Calif.,  to  R.  F.  Felchin  Co.,  $750,000- 
$1,000,000. 

Apartment,  nine  story,  San  Francisco, 
Calif.,  to  Clinton  Construction  Co., 
$1,000,000. 

Hotel,  eighteen  story,  New  York, 
N.  Y.,  to  Thompson-Starrett  Co., 
$6,000,000. 

Dock,  7,000,000  ft.,  Vancouver,  B.  C, 
to  S.  E.  Junkins  &  Co.,  $2,000,000. 

Apartment,  fourteen  story,  Chicago, 
III.,  to  Paschen  Bros.,  $1,500,000. 
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Montana  Highway  Department 
to  Let  1923  Contracts  Early 

The  Montana  Highway  Department 
will  receive  bids  on  fourteen  road  pro- 
jects during  the  winter  months  accord- 
ing to  present  plans.  A  somewhat  novel 
method  is  being  employd  to  acquaint 
contractors  with  the  character  of  the 
work  in  the  various  proposed  projects 
in  order  that  they  may  be  able  to  bid 
intelligently  when  bids  are  called  for. 
It  is  the  plan  of  the  department  to  com- 
plete the  field  surveys  on  a  goodly  por- 


tion of  the  1923  projects  before  the 
ground  is  covered  with  snow  preparing 
the  plans  as  soon  as  possible  thereafter. 
Contractors  have  already  been  advised 
of  the  work  contemplated  by  the  de- 
partment and  definite  dates  have  been 
set  for  district  engineers  to  accompany 
contractors  over  the  proposed  locations 
where  they  will  have  an  opportunity  to 
study  the  character  of  the  material 
to  be  handled,  and  other  local  condi- 
tions. Upon  the  completion  of  plans 
the  various  projects  will  be  immediately 
advertised  regardless  of  the  winter 
weather.     In   this   manner   it  is   hoped 


to  bring  the  1923  work  to  the  construc- 
tion stage  as  early  as  weather  will  per- 
mit in  the  spring. 

The  fourteen  projects  now  proposed 
for  1923  construction  have  a  total  length 
of  over  250  miles  and  are  estimated  to 
cost  approximately  $2,250,000.  Sur- 
veys on  a  number  of  these  are  now  in 
progress  and  plans  are  under  way  or 
complete  on  a  few.  Dates  for  inspection 
of  the  proposed  locations  of  these  have 
been  set  between  October  23  and  Nov. 
13.  The  work  is  under  the  general 
supervision  of  John  N.  Edy,  chief  engi- 
neer. 


Weekly  Construction  Market 

THIS  limited  price  Ii.st  is  published  Moreover,  only  the  chief  cities  are  quoted,  complete  quotations  for  all  construction 
weekly  for  the  purpose  of  giving  cur-  Valuable  suggestions  on  cosl.s  of  work  materials  and  for  the  Important  cities, 
rent  prices  on  the  principal  construction  c.in  he  had  by  noting  actual  biddings  as  The  last  roninln.-  list  will  be  found  in 
materials,  and  of  noting  important  price  reported  in  our  Construction  News  section,  the  issue  of  November  2;  the  next,  on  De- 
changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  ;ember  7, 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas      Chicago  apolis  Denver     Francisco      Seattle    Montreal 

Structural  Shapes,  100  lb 83.14  $3.9S       34.40  S3.02J  ?3.IS  83.85  33.30         83.80  83.75 

Structural  rivets,  100  lb 3. 85  4.60         6.00  3.75  4.00  4.80  4.50       — 4.2S  5.50 

Reinforcingbars,  iin.  up.lOOlb 3.04  3.85         4.00  2.92J  3.05  3.85  3.30           3.80  3.25 

Steel   pipe,   black,   2'    to  6  in.   lap, 

discount 54%"  J-l-53.95%     45%'  iS9^%  I  57-5%  41%  39.2@51.8%    40%  30.00 

Cast-iron  pipe,  6 in.  and  over, ton 55.30  45.82      55.00  51.17  54.16  63.61  53.00     -(-55.00  55.00 

Concreting  Material: 

Cement  without  bai;s,bbl 2.60  2.54  2.25  2.20  2.39  2.85  2.71  2.90  2.88 

Cravel,  J  in.,  cu.vd 2.00  —1.75  —2.25  2.25  1.75  1.90  2.25  1.00  1.50 

Sand, cu. yd 1.00  —1.32  1.87i  2.25  1. 00  1.00  1.50  1.00  1.25 

Crushed  stone,  3  in.,  cu.yd 1.75  2.10  1.65  -2.25  2.25  3.50  2.25  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 59.00         —38.00      40.00        51.00        —39.75  39.75  35.00        22.00      50.00 

Lime,  finishing,  hvdrated,  ton; 16.80®  17.17     23.00       22.50         18.00  25.50  24.00  22.00         24.00       21.00 

Lime   common,  lump,  per  bbl 2.75®  3. 13J        1.85         2.50  1.40  1.40  2.70  1.75  2.80       11.00 

Commonbrick,  delivered,  1,000 17.45@18.S5  — 11 .50         9.9C         11.00  18@19  12.00  15.00         14.00       16.00 

Hollow     building     tile,     4x12x12, 

perblock.... Not  used  .0776       .115  .1101  .0796  .065  .11       -|-.09 

Hollow    partition    tile     4x12x12, 

perblock 1230  .0776       .115  .0808  ....  .065  .108  .11 

Linseed  oil,  raw,  5  bbl.  lots,  gal 93  .97         1.07  .95  1.00  1.08  1.04  .86        1.02 

Common  Labor: 

Co.Timon  labor,  union,  hour 60  .35         .50®. 55  .56}      .50®. 60     

Commonlabor,  non-union,  hour .45®. 60  .30       .30®. 50         .72^        .35®. 50        .35@.50     .47J®.S0 30®. 35 

Explnnnllon  of  Prices — Prices  are  to  con-  ment    on    cars.      Gravel    and    crushed   stone  minal.     Common  lump  lime  per  180-Ib.  net. 

tractors   in   carload   lots  unless  oth.?r  quan-  quoted    at    pit.      We    quote    on    liroun    lime  Lumber   prices   are   to   dealers   in    \-ards  at 

ties    are    specified.     Increases    or    decreases  per    ISO-lb.    net;     white    is    $1.55    for   Kelly  San  Francisco,  for  No.  1  fir  common, 

from   previous   quotations   are   indicated    by  Island   and   $1.45  for  Sheboygan.     Common  Seattle  ouotes  on  Dnu^lis  flr   (delivered* 

,     or    —    signs.      For    steel    pipe,    the    pre-  labor  not  organized.  i„e,t,*H    „f   ,,i„         V  ,^„?,^    fi!,^..Si„i  TiVT^  t  i 

vailing    discount    from    list    price    is    given:  Denver    quotes    on    fir    instead    of    pine.  "l^'l^"*   °'.   '  Hollo  vbuUd^gtile^  dehver^e^f 

45-5%    means  a  discount  of   45   and   5   per  Cement    "on   tracks";    gravel    and    sand    at  Hydrated   iimi  ^   Daoer  sac^^^^ 

cent.     Charge  is  loc.  per  100  lb.  for  cutting  pit ;   stone   on  cars  ;   lime,   brick,  hollow  tile  il^vpi  ?,7  i 'I?,kel^ 

reinforced    steel    into    2-ft     lengths   or   over,  and   lumber  on  job.      Tile  price   is  at  ware-  o'"*""  "'^  uun^eia. 

New  York  quotations  delivered,  except  house.  Linseed  oil,  delivered,  in  wooden  Montreal  quotes  on  Douglas  fir  instead  of 
sand,  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  pine.  Sand,  stone,  gravel  and  lump  lime 
dock ;  common  lump  lime,  in  280-lb.  bbl.  Atlanta  quotes  sand,  stone  and  gravel  Per  ton.  Cement,  lime  and  tile  are  de- 
net,  and  hydrated  lime  f.o.b.  cars ;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  livered ;  sand,  gravel  and  stone  on  sid- 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.  net.  '"S ;  brick  f.o.b.  plant;  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate,  Sljc.  ;  Uallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
pick  and  shovel  men.  60c.  per  hr.  cement,    cast-iron    pipe    and    crushed    stone  price    is   in   Canadian    funds    (the  Canadian 

Chirniro    fjuoles    hydr:ited    lime    in    50-lb.  f.o.b.    cars,    other   materials   delivered.  dollar  stands  at  par.)       Bag  charge  is  80c. 

bags;    common    lump    lime    per    180-lb.    net.  San    Francisco    quotes    on    Heath    tile.    5J  pcr    bbl.       Discount    of     lOc.    per    bbl.     for 

Lumber  delivered  on  Job.  x    8    x     llj.       Prices    are    all    f.o.b.    ware-  payment     within     20     days     from     date     ol 

Mlniieapolix  iiuotes  on  fir  Instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  ft.  net;  2J-ln., 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to  railway   depot  at   any   ter-  $30;  6-in..   $110. 

Changes  Since  Last  Week 

Pig  iron,  coke,  steel  and  iron  scrap  month,  is  beginning  to  show  some  About  1.50  bricklayers,  members  of  the 
prices,  all  tending  downward.  Steel  signs  of  weakening.  Atlanta  quotes  Bricklayers'  Masons'  and  Plasterers' 
plate  inquiries  better,  however,  giving  $38  as  against  $42  per  M.  ft.  b.m.  on  International  'Union,  went  on  strike 
rise  to  quotations  of  $2@$2.10  per  100  long-leaf  yellow  pine,  base  sizes;  while  Nov.  17,  in  New  York  City.  The  trouble 
lb.,  f.o.b.  Pittsburgh.  Demand  for  steel  Douglas  fir  is  $39.75  in  Minneapolis  as  arose  from  the  refusal  on  the  part  of 
structurals  quiet,  with  prices  firm  at  compared  with  $41,  one  week  ago.  A  the  International  Union,  which  is  affil- 
$2  per  100  lb.,  base.  total  of  394  mills,  reporting  to  the  iated  with  the  A.  F.  of  L.,  to  use  ma- 
Atlanta  quotes  S-in.  gravel  at  $1.75  National  Lumber  Manufacturers'  Asso-  terials  handled  by  members  of  the  Inde- 
as  against  ?2  and  sand  at  $1.32  as  elation  for  the  week  ending  Nov.  11,  pendent  Laborers'  Union,  not  affiliated 
compared  with  $1.35  per  ton,  last  week,  show  a  falling  off  of  over  7  per  cent  in  with  the  Federation.  The  employers. 
Easier  market  reported  as  due  to  in-  production;  but  a  gain  of  one  per  cent  represented  by  the  Mason  Builders' 
crease  in  car  supply.  Dallas  also  quotes  in  orders  and  8  per  cent  in  shipments.  Association,  intend  to  stand  by  the  con- 
reduction  of  27c.  per  cu.yd.  on  i-in.  The  industry  now  stands  at  a  trifle  over  tract  existing  between  themselves  and 
gravel.  5  per  cent  below  normal  as  to  produc-  the  Independent  Laborers'  Union  and 
The  yellow-pine  market,  while  it  re-  tion;  with  orders  at  15  per  cent  and  continue  to  employ  members  of  the 
mained  unusually  firm  during  the  last  shipments,  20  per  cent  below  normal,  latter  organization. 
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Highway  Research  Council 

CONFIDENCE  in  the  purpose  and  opportunities  of 
the  Advisory  Board  on  Highway  Research  is 
strengthened  by  the  proceedings  of  the  annual  meeting 
held  last  week  under  the  auspices  of  the  National 
Research  Council  in  Washington.  With  limited  funds 
for  the  director's  office  and  practically  no  money  for 
committee  expenses  a  substantial  volume  of  work  has 
been  accomplished  in  a  year.  Standing  committees  on 
economics,  structural  design,  materials,  traffic,  mainte- 
nance and  finance  have  been  created  and  are  function- 
ing. There  has  been  compiled  and  published  a  census 
of  highway  research  activities  in  the  United  States. 
Few  engineers  will  have  realized  that  there  are  now 
under  way  in  field  and  laboratory  479  separate  research 
studies  in  highway  engineering.  The  census  locates 
and  outlines  the  nature  of  each  of  these  investigations. 
With  these  concrete  accomplishments  there  is  clear 
evidence  that  the  board  is  finding  its  work.  The  fact 
is  quite  as  evident  in  less  tangible  ways.  Its  commit- 
tees in  a  year  have  proceeded  far  in  analyzing  their 
fields  of  effort  and  in  formulating  programs  of  action. 
Their  ideas  have  cry.stallized  and  taken  positive  shape. 
They  know  what  they  have  to  do.  They  are  ready  in 
every  respect  except  that  of  working  funds.  These 
have  to  be  created.  A  sum  of  $20,000  is  estimated  to 
be  sufficient  and  the  industries  concerned  in  highway 
development  should  find  means  to  provide  it. 

A  Naive  Competition 

IF  THE  mayor  of  Boston  is  interested  in  activating  the 
minds  of  the  students  of  the  Massachusetts  Institute 
of  Technology,  or  even  desirous  of  testing  out  the  type 
of  instruction  that  admirable  school  gives,  his  prize 
offer  noted  on  another  page  is  a  worthy  enterprise.  If, 
on  the  other  hand,  he  is  honestly  seeking  a  solution  of 
what  the  Boston  official  City  Record  calls  "civic  prob- 
lems which  have  baffled  succeeding  generations  at  City 
Hall"  he  is  going  about  it  in  a  curious  way.  Traffic, 
the  increasing  bugbear  of  city  life;  street  cleaning, 
effective  and  cheap;  odor  and  nuisance  reduction  from 
city  industries  and  finally,  fire-proofing  of  structural 
steel — these  four  problems  are  indeed  troublesome 
ones.  Toward  their  solution  is  going  continuously  the 
best  effort  of  engineering  talent  the  country  over.  If 
the  young  men  at  "Tech"  succeed  in  contributing  to 
their  solution  anything  so  novel  and  worthwhile  as  to 
warrant  the  city  in  purchasing  the  scheme  or  proposal 
and  putting  it  into  use  not  only  will  it  be  a  great 
testimonial  to  the  student  and  to  his  "Alma  Mater"  but 
the  city  will  be  getting  a  good  deal  for  its  $500. 

Fighting  the  Marine  Borer 

WHEN  man  sets  out  to  conquer  some  natural 
enemy  he  generally  succeeds.  It  takes  time  but 
in  the  end  he  wins.  Witness  the  successive  subjection 
of  the  wild  animals  and  the  gradual,  but  no  less  impres- 


sive, subjection  of  the  dangerous  animalculje.  Lion  and 
typhoid  germ  both  retreat  before  civilization.  There  is 
every  hope,  then,  that  sooner  or  later  we  shall  defeat 
that  persistent  and  expensive  enemy,  the  marine  borer, 
especially  since  now  there  has  begun  an  organized 
study  of  its  nature  and  habits.  The  investigation  under 
the  auspices  of  the  National  Research  Council  is  now 
taking  on  tangible  form,  as  the  statement  of  its  prog- 
ress on  p.  941  of  this  issue  shows-  While  as  yet  there 
is  no  I'emedy  put  forth,  there  is  evidence  of  a  ground- 
work of  study  which  promises  a  wealth  of  hitherto 
unknown  facts.  On  the  basis  of  these  facts  as  to 
species,  occurrence,  and  habits  there  will  undoubtedly 
develop  some  suggestions  or  principles  which  will  save 
many  thousands  of  dollars  now  destroyed  by  the 
omnivorous  marine  worms  and  bugs. 

Railroads  and  Motor  Trucks 

CO-OPERATION  of  railway  and  highway  transport 
is  discussed  in  an  inspiring  manner  in  the  address 
by  W.  H.  Lyford,  which  is  published  on  p.  933.  As  a 
railway  executive,  Mr.  Lyford  sees  no  rivalry  between 
the  railway  and  the  vehicle  which  travels  the  public 
roads.  Complete  transportation,  that  is  carriage  from 
the  premises  of  the  producer  to  the  premises  of  the 
consumer,  he  points  out  can  be  accomplished  only  by  the 
agency  of  the  railway  and  the  highway  working  in  con- 
junction. Each  agency  has  an  economic  field  in  which 
it  excels  the  other.  Short  hauls  of  less  than  carload 
freight  and  collection  and  delivery  of  freight  are  par- 
ticularly the  task  of  highway  transport.  On  the  con- 
trary long  hauls  of  carload  freight  are  obviously  the 
task  of  the  railways.  Operated  in  co-ordination  the 
two  systems  of  transport  give  complete  transportation 
service  to  the  public.  It  is  this  conception  of  railway 
and  highway  transport  as  companion  agencies  for  per- 
forming a  complete  industrial  service  which  is  inspir- 
ing and  gives  the  address  by  Mr.  Lyford  a  real 
constructive  value.  Incidentally  some  of  the  specific 
applications  of  highway  transport  to  i-ailway  service 
which  are  recorded  deserve  the  most  serious  attention. 
They  suggest,  if  not  a  complete  solution,  at  least  a  way 
for  ameliorating  the  ever-pressing  difficulty  of  railway 
terminal  management. 

"Criminal"  Engineering 

THOUGH  unconsciously  given,  no  more  apt  com- 
mentary on  a  widely  held  attitude  toward  engineer- 
ing could  be  conceived  than  that  contained  in  a  recent 
widely  circulated  news  story  stating  that  fifteen 
prisoners  in  a  Pennsylvania  county  jail  are  to  "take 
up"  engineering.  The  course  was  offered  by  the  exten- 
sion division  of  the  state  college  and  the  textbooks 
were  donated  by  one  of  that  species  of  uplift  worker 
who  makes  penal  institutions  his  stamping  ground.  To 
a  certain  type  of  mind  engineering  is  acquirable 
through    six    months    of    correspondence    school    study 
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which  may  or  may  not  be  continuous,  such  a  course  to  be 
punctuated  by  summer  surveying  junkets.  Inasmuch 
as  the  culprits  (in  the  case  at  point)  desiring  "en- 
gineering" are  inmates  of  a  county  jail,  they  are  doubt- 
less first  offenders  more  or  less  ashamed  of  their  situa- 
tion and  eager  for  a  desire  to  learn  honest  means  of 
self-support.  Again,  their  terms  of  incarceration 
must  be  short,  else  they  would  be  in  the  state's  prison. 
So  one  is  led  to  conclude  the  course  is  not  one  in 
engineering,  but  the  most  rudimentary  surveying.  It 
is  inconceivable  that  a  group  of  15-year  old  minds 
should  be  fed  upon  anything  but  elementals.  Why, 
then,  contemn  a  profession  by  intimating  that  the 
acquisition  of  its  principles  is  no  weightier  a  task, 
mentally,  than  learning  to  pick  a  lock  or  blow  a  safe! 
How  silly  that  same  news  item  would  have  sounded 
had  the  law  or  medicine  been  substituted  for  engineer- 
ing! And  yet,  a  "stake-artist"  is  no  more  an  engineer 
than  is  a  hospital  orderly  a  physician. 

Seasonal  Road  Contracting 

SEASONAL  letting  of  contracts  is  rapidly  disappear- 
ing in  highway  practice.  A  number  of  states  con- 
tinue to  bunch  their  road  lettings  into  three  months  in 
the  spring  and  to  limit  the  work  contracted  for  to  the 
mileage  that  can  be  completed  in  a  season,  but  more 
commonly  bids  are  being  asked  and  contracts  are  being 
let  the  year  around.  This  changed  practice  perhaps  ex- 
plains in  a  measure  why  this  fall  a  campaign  for  fall 
letting  of  road  contracts  has  not  been  in  evidence.  There 
is  a  more  significant  reason,  however,  in  the  fact  that 
while  letting  highway  contracts  has  in  large  measure 
ceased  to  be  confined  to  a  few  spring  months,  highway 
construction  is  yet  an  intensely  seasonal  operation.  It 
is  this  practice  which  caused  the  substantial  failure  a 
year  ago  of  the  drive  to  let  fall  contracts.  The  con- 
tracts were  let  but  construction  did  not  begin  until 
about  the  usual  time  in  the  following  spring  despite  the 
fact  that  it  was  urged  by  the  federal  government  as  a 
necessary  measure  for  reducing  unemployment  during 
the  winter.  Late  season  contracts,  while  they  distrib- 
ute the  planning  work  of  the  highway  department  over 
the  year  and  give  contractors  more  time  for  ordering 
equipment  and  getting  ready  for  spring  operations,  will 
not  change  the  time  of  beginning  work  nor  extend  the 
season  of  actual  construction  over  more  months  unless 
means  are  developed  for  doing  work  in  cold  weather. 
This  is  true  even  for  the  task  of  accumulating  construc- 
tion material. 

Waste  or  Speed? 

THE  long  heralded  attack  on  the  contractors  who 
operated  under  the  Con.struction  Division  of  the 
Army  during  the  war  has  apparently  begun.  The  gov- 
ernment has  sued  four  of  the  cantonment  contractors 
to  recover  millions  of  dollars  which  the  Attorney  Gen- 
eral says  were  wilfully  wasted  and  vague  hints  are  made 
that  this  is  only  the  beginning  of  an  effort  to  recover 
millions  more  and  possibly  to  prosecute  criminally  those 
responsible. 

No  one  over  21  years  old  needs  to  be  reminded  that 
in  the  war  preparation  of  the  summer  of  1917  waste 
and  extravagance  ran  riot.  We  were  but  newly  entered 
upon  a  war  for  which  only  the  slightest  preparation  had 
been  made.  Shelter  and  eciuipment  had  to  be  supplied 
for  millions  of  men,  supplied  in  the  greatest  of  haste 
and    in    quantities    beyond    any    scale   then   known    or 


even  comprehended.  There  was  no  time  for  the  orderly 
development  of  production,  the  step  by  step  forward 
which  guarantees  excellence  and  economy  in  normal 
business.  Production,  quantity  production,  immediate 
production,  was  the  need  and  everything  else  went  by 
the  board  to  get  it. 

Cantonment  construction  was  no  exception.  In  fact, 
coming  almost  the  first  of  the  war  expenditures  it  was 
probably  the  best  example  of  feverish  haste  without  re- 
gard to  considerations  of  cost.  Possibly  in  this  haste 
more  money  was  wasted  than  even  the  imperative  de- 
mands of  war  warranted;  possibly  some  individuals 
profited  overmuch.  If  they  did  they  should  be  pun- 
ished, but  the  prosecutor  who  tries  them  and  the 
judge  or  jury  who  judges  them  must  be  careful  to 
reconstruct  the  scene.  It  is  not  fair  to  apply  the  calm 
standards  of  peace  to  the  rush  and  hysteria  of  a  begin- 
ning war.  Wilful  diversion  of  funds  or  intentional 
extravagance  will  be  mighty  hard  to  distinguish 
through  the  haze  of  five  years  from  the  honest  drive 
for  faster  and  faster  construction  regardless  of  what 
such  speed  would  cost. 

And  then,  too,  will  the  government  attempt  to  par- 
ticularize in  its  search  for  profiteering?  Will  it  look 
into  the  political  machinations  in  that  torrid  Washing- 
ton June  of  1917,  when  senators  and  governors  pulled 
unseen  wires  leading  to  the  selection  of  canton- 
ment towns?  Will  it  search  out  the  petty  extravagances 
of  army  officers  who  called  up  New  Orleans  and  Pensa- 
cola  as  though  they  were  on  inside  phones?  Will  they 
denounce  that  vast  body  of  floating  labor  which  wan- 
dered from  job  to  job  seeking  still  higher  wages  and 
less  work  and  which  cost  the  people  of  this  country 
many  millions  more  than  could  possibly  have  been  stolen 
by  unscrupulous  contractors?  These  are  all  part  of 
the  high  cost  of  war  and  an  equal  part  with  waste  and 
extravagance  in  construction  work. 

After  all  it  will  be  a  good  thing  to  get  one  of  these 
suits  brought  to  court.  There  have  been  enough  ugly 
rumors  since  the  war  about  contractor  profiteering  to 
make  it  desirable  to  have  the  matter  settled  once  for 
all,  to  have  brought  before  the  cold  impartiality  of  a 
court  the  facts  surrounding  one  of  the  big  war  construc- 
tion jobs,  to  have  balanced  against  the  wastes,  big  and 
little,  the  magnitude  of  the  impossible  things  accom- 
plished, to  restore  if  possible  the  atmosphere  of  a  can- 
tonment under  way,  with  it  successes  set  against  its 
failures.  If  after  such  a  calm  and  balanced  statement 
of  conditions  and  facts  the  evidence  is  against  the  con- 
tractors and  they  are  made  to  return  the  huge  sums 
demanded  we  will  accept  the  government's  contention 
of  fraud  and  deception.  From  the  facts  as  we  know 
them,  however,  we  believe  the  Department  of  Justice 
is  conducting  an   unfair  campaign. 


Twenty  Years  of  Service 

THE  American  public  takes  it  as  axiomatic  that 
there  must  be  co-operation  in  industry,  that  the 
best  .service  to  the  consumer  cannot  be  secured  until 
manufacturers  and  distributors,  out  of  their  long  expe- 
rience, have  agreed  upon  the  broad  policies  essential 
to  the  stability  of  the  industry.  Consequently,  asso- 
ciations for  co-operative  effort  are  found  in  almost 
every  line.  To  be  an  outstanding  leader  among 
such  associations,  to  be  regarded  as  a  model  for  indus- 
trial co-operative  effort  is  indeed  a  proud  distinction. 
And    yet   that    distinction,    accorded    ungrudgingly    by 
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business  men  generally,  has  been  achieved  by  the  Port- 
land Cement  Association,  which  at  its  meeting  in  Chi- 
cago last  week  celebrated  its  twentieth  anniversary. 

Such  an  achievement,  of  course,  does  not  come  by 
accident.  There  are  well-defined  reasons,  and  these,  if 
they  be  understood  by  other  industrial  leaders,  will 
make  possible  a  duplication  of  the  Portland  Cement 
Association's  unusual  success. 

The  reasons,  or  factors,  can  be  rather  briefly  stated : 

1.  The  Portland  cement  industry,  through  the  asso- 
ciation, has  brought  practically  all  its  manufacturers  to 
co-opei'ate  in  educating  the  public  to  the  value  and  uses 
of  its  product. 

2.  Every  manufactui'er  has  thus  been  able  to  profit 
by  the  vision  of  the  leaders  of  the  industry,  while  con- 
tact of  leader  with  leader  has  broadened  even  their 
vision. 

3.  There  has  been  extraordinary  faith  in  the  product 
— a  faith  strengthened  immeasurably  by  the  technical 
and  experience  studies  made  possible  through  the  co- 
operative effort. 

4.  There  has  been  insistence  upon  adherence  to  fact 
- — of  founding  promotion  work  upon  study,  experiment, 
demonstration.  At  the  core  the  association  is  an  en- 
gineering or,  it  may  be  better  said,  a  technical  organ- 
ization. 

5.  The  association's  personnel  has  been  decidedly 
superior,  a  personnel,  we  say  deliberately,  unmatched  by 
any  other  branch — whether  single  manufacturer  or 
association — of  the  construction  industry.  We  doubt 
whether  it  is  matched  in  any  industry. 

And,  last  but  by  no  means  least — and  this  ought  to  be 
written  in  black-faced  type  of  triple  size — the  individ- 
ual companies  have  backed  up  by  most  vigorous 
individual  selling  effort  the  educational  work  of  the 
association.  Many  manufacturers,  given  such  an  educa- 
tional service,  might  have  restricted  their  own  efforts, 
counting  on  the  association's  work  to  make  the  sales. 
Not  so  the  cement  manufacturers.  The  association's 
efforts  were  educating  the  public,  were  creating  the 
demand,  but  it  was  for  them  to  move  the  cement  from 
the  bins  to  the  jobs.  They  did  their  part  with  extra- 
ordinary vigor.  They  cultivated  the  seed  which  the 
association  had  sown — and  have  reaped  a  bounteous 
harvest. 

To  single  out  for  special  attention  any  one  of  these 
factors  in  the  association's  growth  will  throw  the 
others  into  undeserved  shadow.  AH  of  them  were 
necessary  for  the  big  result.  But  we  want  to  place 
emphasis  on  what  we  regard  as  the  fundamental  char- 
acteristic of  the  organization — its  engineering  or  tech- 
nical nature. 

We  can  conceive  of  a  vigorous  propaganda  organiza- 
tion astonishing  the  public  for  a  time  by  an  extra- 
ordinarily vigorous  promotion  campaign.  Much  smoke 
can  be  made  by  a  little  fire.  But  we  cannot  conceive 
an  educational  effort,  sustained  and  broadening  and 
intensifying  each  year,  unless  it  were  built  on  a  solid 
basis.  In  this  case  the  basis,  because  of  the  character 
of  the  product,  was  engineering  fact. 

That  view  has  been  taken  by  the  leaders  of  the 
cement  industry.  Of  the  342  employees  of  the  associa- 
tion more  than  200  are  trained  engineers,  and  of  these  no 
less  than  169  are  constantly  engaged  in  the  field  making 
studies,  inspecting  work,  telling  the  story  of  possible 
uses  of  the  product.  The  laboratory  is  a  researcl 
organization  of  outstanding  ability,  with  many  impor- 


tant contributions  to  the  understanding  of  concrete  to 
its  credit,  while  the  association's  co-operation  with  tech- 
nical societies  has  been  an  indispensable  element  in  the 
formulation  of  standards  and  recommended  practices. 

With  the  base  secure,  a  superstructure  of  vigorous, 
far-reaching  promotion  effort  would  be  safely  reared. 

Of  course,  its  work  has  not  been  free  from  criticism. 
Even  if  it  were  without  fault,  no  organization  would  be 
so  successful  without  inviting  the  attack  of  com- 
petitors. Moreover,  it  is  to  be  expected  that  with  an 
enthusiastic  personnel  there  would  be  at  times  over- 
statement, the  making  of  claims  which  cold  reason 
would  not  justify  in  the  light  of  facts.  There  has  been 
a  disposition  to  defend  concrete  in  season  and  out,  to 
refuse  to  admit  the  plain  evidence  that  in  this  structure 
or  that  thei'e  had  been  concrete  failure.  Furthermore, 
there  has  been,  in  our  judgment,  quite  a  marked  indif- 
ference toward  the  improvement  of  cement  itself — an 
indifference  now  happily  vanishing,  as  is  evidenced  by 
the  initiation  of  a  research  into  the  constitution  of  port- 
land  cement.  Except  for  the  latter  indifference,  though, 
the  faults  have  grown  out  of  faith  and  enthusiasm, 
pardonable  faults  almost  inevitable  to  an  organization 
that  does  and  dares. 

As  to  the  success  of  the  association's  work  little  need 
be  said.  The  figures  are  eloquent — 17,000,000  bbl. 
shipped  in  1902,  the  first  year  of  the  association's  life, 
110,000,000  bbl.  this  year;  and  this  year,  be  it  noted, 
was  marked  by  a  practically  negligible  railroad  con- 
struction program,  restricted  building  of  industrial 
plants  and  curtailed  farm  purchasing  power.  In  the 
field  of  its  greatest  individual  success,  concrete  roads 
and  pavements,  the  figures  are  equally  eloquent — 
5,000,000  bbl.  in  1914,  22,000,000  in  1921.  For  this 
progress  the  leaders  of  the  industry  unanimously  give 
great  credit  to  the  association's  efforts. 

What  service  the  association  has  rendered  the  public 
by  its  work  we  leave  to  the  imagination  of  the  reader  to 
estimate.  Figures  can  hardly  tell  the  tale.  They  must 
be  fantastically  large  to  give  any  idea  of  the  truth,  for 
the  benefits  reach  to  every  walk  of  life — from  the 
million  dollar  structures  of  business,  of  industry,  of 
transportation,  down  through  the  conveniences  of  pub- 
lic services,  from  which  even  the  humblest  profits,  and 
into  the  small  private  home  and  the  simple  but  money- 
saving  concrete  devices  of  the  farm.  But  there  are 
benefits  that  cannot  be  estimated  in  dollars,  that 
minister,  for  example,  to  greater  safety,  as  in  fire- 
resistive  construction,  and  to  healthful  recreation,  as 
in  better  highways.  In  ways  such  as  these  cement  has 
contributed  mightily — increasing  immeasurably  the 
debt  which  the  public  owes  the  cement  industry.  It  has 
been — as  every  business  should  be— an  institution  of 
public  service. 

But  the  end  is  not  yet.  The  leaders  see  a  future 
much  greater  than  the  past.  In  fact,  they  speak  rather 
lightly — but  not  disparagingly — of  the  past.  To  them 
it  is  water  over  the  dam.  Their  eyes  are  directed  ahead 
— planning  ways  for  more  fully  educating  the  public  to 
present  uses  of  cement,  developing  new  uses,  arrang- 
ing through  their  individual  strong  sales  and  distribut- 
ing organizations  and  through  the  building  of  new 
mills  to  supply  the  coming  demand. 

Of  the  association's  and  the  industry's  future  success 
there  can  be  no  doubt — so  long  as  vision,  the  solid 
technical  base,  and  the  boundless  enthusiasm  persist. 

Congratulation  and  long  life! 
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Building  the  Baldwin  Reservoir,  Cleveland  Water- Works 

Mixing  Plant  Has  Duplicate  Equipment — Cableway  Electrically  Operated  and  Synchronized 
— Seven-Yard  Concrete  Bucket  and  Sixteen-Ton  Skips 


A  COVERED  reservoir  of  reinforced  concrete  having 
the  remarkable  lateral  dimensions  of  1,035  x  551  ft. 
and  a  height  of  39  ft.  is  nearing  completion  for  the 
water-works  of  Cleveland,  Ohio.  The  area  and  height 
and  the  volume  of  concrete,  104.100  cu.yd.,  make  this 
perhaps  the  largest  covered  '  reservoir  in  America. 
Because  of  these  large  dimensions,  the  thick  and  high 
columns  and  the  unusual  spans  of  the  groined  arches  of 
the  roof,  the  construction  task  has  been  correspond- 
ingly unusual  and  the  contractor  has  developed  a  highly 
improved  plant  for  his  operations.  In  particular  he 
has  demonstrated  that  the  mobility  of  the  cableway 
reaches  considerably  beyond  the  limits  that  are  ordi- 
narily assigned  to  it  as  a  construction  tool. 


height,  vision  the  situation  fairly  well.  Actual  lateral 
dimensions  are  given  by  the  plan.  Fig.  4.  Substantially 
there  are  between  walls  two  500-ft.  squares  of  roof 
each  consisting  of  1,104  groined-arch  panels  supported 
by  1,196  columns,  30  in.  in  diameter  and  344  ft.  high 
from  footing  level  to  the  springing  line  of  the  arches. 
General  Structvral  Design — A  brief  explanation  of 
the  main  operating  functions  of  the  reservoir  helps  in 
understanding  the  structural  elements.  Water  from 
the  filters  enters  a  flume  hung  to  the  north  wall  of 
the  reservoir  21  ft.  above  the  floor.  Wier  notches  in 
the  front  wall  of  the  flume  deliver  the  water  into  the 
two  basins  across  which  it  flows  and  enters  two  con- 
duits, one  from  each  basin,  leading  to  the  gate  house 


FIG.   1— ROOF  VIEW  OF  BALDWIN  RESERVOIR 

Eai  h  half  of  tlie  reservoir  requires  a  roof  appro-vimately  300  ft.  square  consisting  of  1.104  groined 

arch  panels  20  ft.  square  on  columns  nearly  33  ft.  higli 


The  new  reservoir  for  Cleveland  is  known  as  the 
Baldwin  Reservoir  and  is  a  part  of  the  new  filtration 
works  located  just  east  of  the  old  Fairmount  reservoir. 
In  fact  the  Fairmount  reservoir,  with  its  two  basins 
of  80,448,400  gal.  combined  capacity,  will  be  the  receiv- 
ing basin  for  the  new  filtration  works.  These  comprise 
a  chemical  house,  mixing  flumes,  coagulation  basins  and 
a  clear  water  reservoir,  which  is  the  Baldwin  reservoir 
that  is  being  described.  The  diagram  plan,  Fig.  2, 
shows  the  relative  locations  of  the  several  units.  With 
mention  that  the  Baldwin  reservoir  was  planned,  and 
indeed  partly  excavated,  as  a  storage  reservoir  and  its 
dimensions  were  not  changed  when  it  was  made  a  unit 
of  the  new  filter  plant,  further  reference  to  its  functions 
as  a  part  of  this  development  may  be  omitted. 

Structurally,  and  also  as  a  construction  problem,  the 
governing  factor  of  the  new  reservoir  is  its  size.  The 
large  lateral  dimensions  give  an  enormous  roof  area  and 
the  depth  of  the  basin  gives  a  great  height  of  column. 
The  views,  Fig.  1  showing  the  roof  area  of  half  the 
reservoir,  the  smallest  unit  embraced  by  walls,  and.  Fig. 
3  showing  the  forest  of  columns,  nearly  35  ft.  in  clear 


where  an  elaborate  set  of  valves  turns  it  into  the  dis- 
tribution system.  One  of  the  outflow  conduits  is  a  box- 
structure  in  the  angle  of  the  south  wall  and  the  floor, 
and  the  other  is  within  the  wall,  with  its  bottom  at 
floor  level.  Admission  to  both  conduits  is  through  a 
row  of  orifices  so  proportioned  that  the  rate  of  admis- 
sion is  unifoi-m  the  whole  length  of  the  conduits.  In  the 
same  manner  the  flow  into  the  reservoir  from  the 
flume  is  kept  at  a  uniform  rate  throughout  its  length. 
Briefly,  careful  thought  has  been  given  in  designing 
both  inlets  and  outlets  to  ensure  an  even,  steady  cur- 
rent in  the  reservoir  water  and  thus  eliminate  surging 
and  stagnant  corners. 

Wall  design  was  modified  to  some  extent  by  the 
requirements  for  interior  conduits  and  by  fhe  fact  that 
the  excavation  made  originally,  required  the  wall  to  be 
thickened  at  places,  but  generally  the  outside  walls  are 
of  the  ordinary  abutment-wall  type.  A  section  of  the 
division  wall  between  basins  is  shown  by  Fig.  5.  It 
is  a  sturdy  section  heavily  reinforced  for  full  head  on 
one  side  only,  although  normally  this  condition  of  load- 
ing will  not  exist.    The  design  calls  for  the  construction 
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of  the  walls  in  two  lifts,  with  keyed  construction  joints, 
and  for  vortical  expansion  joints  about  60  ft.  apart. 
The  vertical  joints  are  keyed  and  have  the  copper-strip 
water-stop  arrangement  shown  in  Fig.  6. 

As  the  reservoir  is  founded  on  shale  rock  the  floor 
design  called  for  a  sub-floor,  to  level  up  the  rock  bottom, 
and  a  9-in.  plain  concrete  slab  with  joints  dividing  it 
into  squares  corresponding  to  the  panel  between  four 
columns  and  also  with  joints  between  it  and  the  column 
base.  Nominally  the  sub-floor  was  3  in.  thick,  but 
due  to  the  rough  breaking  of  the  shale  ledge  it  averaged 
perhaps  more  nearly  a  foot  thick.  The  floor  has  a  very 
slight  fall,  IJ  ft.,  from  each  wall  toward  the  middle 
as  indicated  in  Fig.  4.  The  outstanding  feature  of  the 
floor  design  is  that  it  is  not  only  divided  by  expansion 
joints  into  sections  about  20  ft.  square  but  expansion 
joints  separate  it  from  all  vertical  elements  of  the  struc- 
ture, such  as  walls  and  columns.  These  joints  reach 
to  the  bottom  of  the  9-in.  slab,  are  3  in.  wide  for  the 
lower  4  in.  and  then  flare  out  to  1  in.  wide  at  the  top, 
and  are  filled  with  bitumen  poured  hot. 

Column  and  roof-arch  design  embody  no  special  fea- 
tures aside  from  those  naturally  introduced  by  the 
size  and  height  of  the  column  and  the  dimensions  of 
the  groined-arch  panels,  as  indicated  by  Fig.  7.  The 
notable  structural  feature,  considering  the  roof  and  its 
supports  as  a  whole,  is  the  insertion  of  stiff'ening  walls 
between  the  columns  of  two  rows  each  way  across  each 
basin  of  the  reservoir  at  the  middle.  This  stiffening 
cross  of  columns  is  indicated  by  Fig.  4  and  the  con- 
struction in  detail  is  shown  by  Fig.  7.  It  subdivides 
the  500-ft.  squares  between  basin  walls  into  quarters 
making  the  roof  areas  carried  by  unbraced  supports 
only  250  ft.  square. 

The  preceding  discussion  of  the  reservoir  structure 
indicates  clearly  the  main  features  having  influence  on 
the  construction  plant  and  methods.  There  were 
104,100  cu.yd.  of  concrete,  with  1,750  tons  of  reinforcing 
steel,  distributed  over  an  area  in  round  figures,  1,135  x 
551  ft.,  as  follows : 

Walls,   footings  and   floor 69.200  cu.yd. 

Roof  arches    le.iJiKi      "   " 

Columns S.fidO      "  " 

Valve   house,    flumes,    etc I11.411O      "   '• 


Tairrnoynt-5°2i 


;6arte 
■House 


FIG. 


3— VISTA  OF  CONCRETE  COLUMNS  IN 
B.-^LDWIN  RESERVOIR 


FIG. 


-BALDWIN  RESERVOIR   IN  RELATION  TO   OTHER 
FILTER  PL.\.\T  I'.VITS 


Some  2,000  tons  of  other  metal  work;  57,000  cu.yd. 
of  excavation,  and  215,000  cu.yd.  of  fill  of  different 
sorts  completed  the  materials  to  be  handled.  Besides  the 
walls,  there  had  to  be  built  2,208  groined-arch  panels 
and  as  many  separate  sections  of  floor  slab  and  a  total 
of  1,196  columns.  This  enumeration  indicates  the 
extent  of  the  handling  of  forms.  In  brief  the  large 
tonnage  to  be  fabricated  into  many  units  created  a 
handling  problem  of  exceptional  magnitude. 

Plant  Layout — A  very  satisfactory  track  arrange- 
ment, as  shown  by  Fig.  8,  was  possible  for  bringing 
in  materials  and  handling  the  spoil.  With  this  impor- 
tant service  arranged  the  disposition  of  the  remaining 
units  was  tributary  to  the  cableway  which  was  selected 
as  the  main  plant  item,  with  the  duty  of  handling  all 
materials  into  the  structure.  As  shown,  the  mixing 
plant  was  placed  near  one  end  with  tracks  leading  from 
it  along  one  side  of  the  reservoir  so  that  cars  with 
buckets  of  concrete  could  run  under  the  cableway  span. 

The  mixing  plant  arrangement  and  dimensions  are 
given  by  Fig.  8.  Aggregates  are  brought  in  by  cars 
onto  a  trestle  which  parallels  the  plant  on  one  side 
and  are  dumped  through  the  trestle.  Three  bucket 
elevators  feeding  from  hoppers  under  the  trestle  deliver 
the  sand  and  crushed  stone  into  the  bins.  These  ele- 
vators have  a  capacity  of  75  tons  per  hour  each.     On 
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FIG.  4— SECTIONAL  PL.^IN  OF  BOTTOM  OF  BALDWIN  RESERVOIR 


the  opposite  side  of  the  plant  is  a  track  for  cement 
cars.  These  are  unloaded  into  a  cement  house  which  is 
connected  by  a  belt  conveyor  with  the  mixer  charging 
floor.  The  cement  elevator  has  a  capacity  of  400  bags 
per  hour. 

There  are  two  28-cu.ft.  mixers  each  served  from  its 
own  bin  compartments  and  with  its  individual  sand 
and  stone  measuring  hoppers.  Both  mixers  dump  into 
a  central  hopper  which  feeds  into  the  bottom-dump  con- 
crete buckets  carried  on  cars.     The  bin  hoppers,  meas- 
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5— DIVISION   WALL    BETWEEN    BASINS    OF 
BALDWIN  RESERVOIR 


uring  hoppers  and  receiving  hopper,  as  showTi  by  Fig. 
8,  are  steel.  In  fact  all  the  appliances  of  the  plant 
are  of  excellent  quality  and  the  plant  as  a  whole  is 
remarkably  well  outfitted  in  a  mechanical  way,  prac- 
tically all  operations  being  mechanical  from  the  stock- 
piles to  the  concrete  in  the  buckets  on  cars.  Indeed, 
from  the  mixing  plant  the  handling  is  all  mechanical, 
by  cars  and  then  by  cableway  into  the  forms. 

Cabletvay  Outfit — An  800-ft.  span  cableway  on  85-ft. 
timber  towers  handles  excavated  material,  concrete, 
reinforcing  steel,  forms,  timber  and  workmen  to  or 
from  any  point  within  the  rectangle  of  the  reservoir 
structure.  The  main  cable  is  2A  in.  in  diameter.  For 
rock  and  earth  large  skips  weighing  about  16  tons 
loaded  are  employed.  The  concrete  is  handled  in  a 
7-cu.yd.  shear-gate  bottom-dump  bucket  which  weighs 
with  its  load  about  15  to  16  tons.  The  cableway  was 
designed  for  15  tons  load  but  it  has  on  occasion  car- 
ried 30  tons.  A  300-hp.  electric  motor  operates  52-in. 
hoi-sting  and  conveying  drums  through  direct  gears. 

As  indicated  in  the  view  herewith  towers  are  mounted 
on  trucks  and  travel  on  tracks  on  either  side  of  the  reser- 
voir. On  each  tower  there  is  a  75-hp.  motor  geared 
directly  to  an  elliptically-grooved  drum  which  carries 
the  steel  haulage  rope  for  moving  the  tower  along 
the  track.  Both  of  these  moving  winches  as  well  as  the 
main  hoist  are  controlled  through  magnetic  conti-fcller- 
panel  by  one  operator  located  on  the  head  tower. 

In  operation  the  loads  are  hoisted  and  conveyed  at 
high  speeds  and  at  the  same  time  both  towers  ai'e  moved 
along  the  trackways  as  desired.  The  speeds  of  travel 
of  the  towers  are  nominally  100  to  150  ft.  per  minute, 
but  the  .speed  attained  in  actual  practice  has  seldom 
exceeded  100  ft.  The  nominal  speeds  of  the  cableway  in 
conveying  loads  are  up  to  1,200  ft.  per  minute. 

Electric  current  for  operating  the  cableway  is  taken 
off  wires  carried  on  a  pole  line  parallel  to  the  head- 
tower  trackway.     It  is  received  at  2,200  volts  and  is 
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stepped  down  by  a  trans- 
former on  the  head-tower 
to  440  volts.    Near  the  top 
of  each  tower   is  a  cross- 
arm  which  carries  the  con- 
ductor   and    control    cables 
and    the    light    and    signal 
wires.     These  wires   cross 
the    work    from    tower    to 
tower.  From  the  light-wire 
high -power      incandescent 
lights,   with   reflectors,   are 
hung  at  frequent  intervals. 
Drop  wires  for  signals  are 
also  spaced  at  frequent  in- 
tervals  along   the   span   so 
that  it  is  easy  to  signal  the  operator  from  almost  any 
part  of  the  operation. 

As  previously  stated  this  cableway  has  handled  prac- 
tically all  materials — spoil  from  the  excavation,  mixed 
concrete,  reinforcing  steel  and  forms — into,  from  and 
about  the  reservoir  area.  There  is  not  a  derrick  or 
gin  pole  within  the  reservoir  to  supplement  the  cable- 
way  in   distributing  and   placing  materials. 

Concrete  Construction — Three  classes  of  concrete  are 
used:  (1)  A  1:3:5  mixture,  with  2i-in.  stone,  for  the 
wall  foundations,  16,500  cu.yd.,  (2)  A  1:3:5  concrete, 
with  IJ-in.  stone,  for  walls,  sub-floor  and  roof,  55,200 
cu.yd.,  and  (3)  a  1:2:4  concrete,  with  1-in.  stone, 
for  columns,  floor  and  valve  house  and  flume  walls, 
32,400  cu.yd. 

In  placing  the  concrete,  aside  from  the  usual  require- 
ments of  good  practice,  attention  was  given  to  the  loca- 
tion of  construction  joints  and  continuity  of  placing. 
All  walls  were  built  above  the  footings  in  two  lifts. 
In  the  outside  walls  the  first  lift  went  to  elevation  211 
which  made  the  lower  section  19  ft.  9  in.  and  the  sec- 
ond section  18  ft.  3  in.  high.     In  the  dividing  wall  the 
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first  lift  went  to  the  top  of  the  spread  base  as  indicated 
by  Fig.  5.  Along  the  walls  there  was  an  expansion  joint 
every  60  ft.  The  walls  therefore  were  concreted  in  sec- 
tions 60  ft.  long  and  one  lift  high,  each  unit  as  a  single 
operation.  The  columns,  however,  were  poured  in  one 
operation  from  footing  to  spring  line.  In  the  groined- 
arch  roof  construction  joints  were  limited  to  the  junc- 
tion plane  with  the  barrel  arches  and  to  vertical  planes  at 
mid-span. 

In   the   barrel    arches   construction   joints   were   per- 
mitted  only   over   expansion   joints    in    the   supporting 
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FIG.  9— TR.VCK  AND  PLANT  LAYOUT  FOR  BALDWIN  RESERVOIR 


wall.  The  floor  was  poured  in  alternate  sections  of  one- 
panel  area  as  previou.sly  described.  Each  unit  within 
the  joint  limits  indicated  was  invariably  concreted  as 
a  monolith. 

All  forms,  except  the  steel  forms  for  the  circular  col- 
umns, are  made  of  wood  in  large  units.  The  roof  unit 
was  a  full  groined-arch  panel  form  about  20  ft.  square. 
The  cableway  lifted  the  wood  panel  and  shifted  its  posi- 
tion by  means  of  a  four-hook  sling.  For  the  walls  the 
panels  were  made  45  ft.  long  and  one-lift  high.  This 
required  two  panels  for  each  80-ft.  section  of  wall  but 
longer  forms  coming  within  any  reasonable  weight  could 
not  be  made  without  being  too  limber.  No  unusual 
methods  of  bracing  or  fastening  the  wall  forms  were 
employed.  The  column  forms  had  to  be  very  firmly 
anchored  to  the  footings  to  resist  the  lift  due  to  the 
flare  of  the  base  section,  but  otherwise  were  connected 
and  braced  by  usual  methods. 

Progress  in  concreting  has  been  rapid,  from  12,000 
to  18,000  cu.yd.  a  month  having  been  placed  during  the 
season  of  1922. 

Outstanding  Construction  Features — As  a  solution  of 
a  construction  problem  the  operation  at  the  Baldwin 
Reservoir  in  Cleveland  is  chiefly  of  interest  in  demon- 
strating the  mobility  of  the  long-span  cableway.  In  this 
operation  a  rather  ideal  situation  existed  for  cable- 
way  installation  and  operation — a  rectangular  construc- 
tion area,  with  ample  room  for  traveling  towers  on  each 
of  the  long  sides.  With  electrical  control  from  the 
head  tower,  complete  synchronism  of  travel  of  the  two 
towers  made  the  cableway  a  reasonably  rapid  means  of 
transportation  even  when  movement  of  the  whole  outfit 
was  necessary.  Its  equal  adaptability  to  loads  of  various 
kinds  and  forms  combined  with  its  mobility  made  it  the 
sole  transporting  and  hoisting  device,  besides  the  serv- 
ice railway,  required  on  the  work. 

Men  in  Charge — The  reservoir  was  designed  by  and 
is  being  constructed  under  the  supervision  of  the 
Frazier-Sheal    Company,    engineers,    Cleveland,    Ohio. 


Their  resident  engineer  is  H.  T.  Hammer.  This  work 
is  being  carried  on  by  the  Division  of  Water  of  the 
Department  of  Public  Utilities  of  which  A.  B.  Roberts 
is  director,  A.  V.  Ruggles,  commissioner  of  water,  and 
J.  W.  EUms,  consulting  engineer  on  water  purification. 
The  contractor  constructing  the  reservoir  is  the  Stange- 
Walsh  Construction  Co.,  Cleveland,  Ohio. 


Damages  Due  to  Party  Wall  Not  Recoverable 
Is  Supreme  Court  Decision 

There  can  be  no  recovery  for  loss  incident  to  removal 
of  a  building  wall  which  comes  to  the  property  lino 
and  is  not  suitable  for  a  party  wall,  according  to  a 
decision  by  the  U.  S.  Supreme  Court  Oct.  23  in  a  case 
from  Pennsylvania.  The  opinion  was  delivered  by 
associate  justice  Holmes.  Edward  F.  Jacksman,  who 
owned  a  theater  building  in  Pittsburgh,  had  sued  The 
Rosenbaum  Co.,  which  erected  a  building  on  adjoining 
property. 

The  wall  of  the  theater  had  to  come  down  to 
permit  of  constructing  a  party  wall,  and  Jacksman 
claimed  that  because  of  delay  he  lost  a  season's  rent 
on  the  theater.  He  lost  in  the  courts  below.  In 
aflirming  the  decision  of  the  lower  court  in  favor  of 
the  defendant.  Justice  Holmes'  opinion  agrees  with  the 
pronouncement  of  the  Pennsylvania  Supreme  Court  that 
"when  either  lot  owner  builds  upon  his  own  property 
up  to  the  division  line,  he  does  so  with  the  knowledge 
that,  in  case  of  the  erection  of  a  party  wall,  that  part 
of  his  building  which  encroaches  upon  the  portion  of 
the  land  subject  to  the  easement  will  have  to 
come  down,  if  not  suitable  for  incorporation  into  the 
new  wall." 

Much  of  the  case  hinged  upon  ancient  custom  in 
Pennsylvania,  as  well  as  the  laws  of  that  state,  and 
the  opinion  of  the  Supreme  Court  does  not  indicate 
whether  the  same  tests  would  apply  to  cases  in  all 
other  states. 
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Majority  and  Minority  Reports  on 
Columbia  Basin  Project 

Supervisor  of  Hydraulics  for  State  of  Washington 
Dissents  from  Opinion  of  Other  Mem- 
bers of  Special  Board 

THE  report  on  the  use  of  the  waters  of  the  upper 
Columbia  River  by  a  Board  of  Engineers  appointed 
at  the  instance  of  the  Federal  Power  Commission,  is 
to  be  printed  and  will  be  available  for  distribution  be- 
fore the  end  of  the  year.  The  printed  report  will 
include  the  minority  report  submitted  by  Marvin 
Chase,  the  supervisor  of  hydraulics  for  the  state  of 
Washington.  In  the  minority  report  vigorous  excep- 
tion is  taken  to  what  is  alleged  to  be  an  effort  on  the 
part  of  the  Federal  Power  Commission  to  exceed  its 
authority.  The  majority  members  of  the  Board  of 
Engineers  point  out,  however,  that  it  is  essential  to 
the  Commission's  duties  in  passing  upon  permits  and 
licenses  to  follow  a  well-defined  policy  for  the  most  effi- 
cient use  of  the  resources  of  a  river.  The  conclusions 
of  the  majority   members   follow: 

(1.)  Freedom  should  be  given  to  fullest  irrigation  expan- 
sion in  Montana,  Idaho  and  Washington,  and  no  rights 
should  be  allowed  to  accrue  to  lower  interests  which  would 
legalize  limitation  of  or  interference  with  irrigation  above. 

(2.)  It  is  the  most  important  single  item  to  be  consid- 
ered in  the  uses  to  be  made  of  Columbia  River  water  above 
the  mouth  of  Snake  River. 

(3.)  It  can  be  irrigated  by  gravity  from  the  Clark  Fork 
at  Albany  Falls  or  by  pumping  from  the  Columbia  River  at 
Grand   Coulee. 

(4.)  The  Columbia  Basin  gravity  project  can  be  ade- 
quately supplied  by  the  aid  of  storage  in  Fend  Oreille  and 
Priest  Lakes  in  Idaho,  conditioned  upon  maintenance  of 
natural  flow  from  Flathead  Lake  when  needed. 

(5.)  It  can  be  supplied  with  practically  no  shortage,  with- 
out the  aid  of  storage,  with  a  dam  at  Grand  Coulee  about 
156  ft.  high  above  low  water. 

(6.)  Information  upon  which  to  base  a  final  decision  be- 
tween a  gravity  and  a  pumped  supply  for  a  Columbia  Ba- 
sin irrigation  project  is  not  complete  and  should  be  com- 
pleted. Any  decision  should  take  into  account  the  effect 
upon   potential   power. 

(7.)  Pending  such  decision  no  permanent  rights  of  stor- 
age should  be  granted  in   Pend  Oreille  and   Priest  Lakes. 

(8.)  If  ultimately  the  decision  is  in  favor  of  a  Columbia 
Basin  gravity  project,  storage  rights  in  Pend  Oreille  and 
Priest  Lakes  should  be  granted  to  such  project,  but  should 
be  limited  to  storage  of  inflow  in  excess  of  7,000  sec.-ft. 

(9.)  If  ultimately  the  decision  is  in  favor  of  a  Columbia 
Basin  pumping  project,  storage  rights  in  Pend  Oreille  and 
Priest  Lakes  should  be  granted  to  the  joint  interests  of 
power  on  the  Lower  Clark  Fork  and  the  Columbia  River, 
subject  to  limitations  contained   in    Section    1. 

(10.)  Storage  rights  in  Flathead  Lake  should  bj  granted 
to  Flathead  power  interests,  subject  to  fullest  develop- 
ment found  practicable  after  complete  investigation.  Prior 
to  such  development  rights  may  be  advantageously  granted 
to  power  interests  on  Clark  Fork  subject  to  conditions 
protecting  ultimate  control  for  Flathead  power  and  natural 
flow  release  when  needed  for  the  protection  of  the  Colum- 
bia Basin  project  if  built  on  the  gravity  plan. 

(11.)  Storage  control  at  Flathead,  Pend  Oreille  and 
Priest  Lakes  should  be  under  impartial  supervision. 

(12.)  A  permit  to  develop  power  at  the  Grand  Coulee 
site  or  at  any  point  on  the  Columbia  River  as  far  down- 
stream as  the  Foster  Creek  site  should  not  be  granted  to 
power  interests  until  it  is  known  that  such  site  will  not  be 
needed  by  the  Columbia  Basin  project.  In  case  the  Columbia 
Basin  project  shall  require  a  power  site  for  irrigation  and 
power  on  this  stretch  of  the  river,  a  permit  should  be  granted 
to  it  after  the  best  location  and  height  of  dam  shall  have 
been  determined  from  the  project  and  the  public  interest. 


In  his  report  Mr.  Chase  concludes  that: 

(1.)  The  use  of  the  water  of  the  Columbia  River  for 
irrigation  is  of  greater  benefit  to  the  people  of  the  United 
States  in  general  and  of  the  Northwest  in  particular,  than 
its  use  for  power. 

(2.)  The  published  reports  of  the  United  States  Reclama- 
tion Service,  and  other  investigations  show  that  the  irri- 
gated lands  in  the  arid  portion  of  Washington  yield  greater 
returns  per  acre  and  per  dollar  of  capital  cost  than  those 
elsewhere.  This  is  due  to  the  wonderful  fertility  of  the  soil, 
the  exceptional  climatic  conditions,  and  the  progressive- 
ness    of    the    population    in    adopting    the    best    methods. 

(3.)  For  these  reasons,  construction  of  the  officially 
adopted  Columbia  Basin  Gravity  Project,  for  the  irrigation 
of  1,753,000  acres  of  arid  land  in  the  State  of  Washington, 
is  a  matter  of  supreme  importance  to  the  people  of  that 
State.    It  is  in  fact  a  most  important  national  problem. 

(4.)  The  Federal  Power  Commission,  while  having  no 
jurisdiction  over  irrigation,  should  recognize  the  superiority 
of  right  for  irrigation  of  this  vast  project,  and  should  grant 
no  power  rights  to  conflict  with  irrigation  development. 

(5.)  The  Columbia  River  Board  has  evaded  its  duty  by 
not  considering  and  recommending  an  arrangement  of 
power  development  on  the  Flathead,  Clark  Fork,  Spokane, 
and  upper  Columbia  River  which  would  yield  the  maxi- 
mum commercial  power,  near  existing  and  probable  mar- 
kets, subject  to  the  superior  use  of  the  waters  for  irriga- 
tion of  the  greatest  possible  area. 

(6.)  The  State  of  Washington  having  officially  adopted 
the  gravity  project  for  the  reclamation  of  the  Columbia 
Basin  lands,  the  Federal  Power  Commission  should  not 
become  involved  in  any  controversy  as  to  other  possible 
means  of  reclamation,  but  should  co-operate  with  the  State 
to  forward  the  early  development  of  this  area,  allowing  maxi- 
mum utilization  of  the  water  resources  of  the  Columbia  River. 


Data  Concerning  Cloudburst  Flood 
at  Colorado  Springs 

Hydraulic  Factors  Determined  From  Flood-Line 

Measurements — Relation  Between 

Cloudburst  and  Flood 

By  Paul  V.  Hodges 

Assistant  Engineer.  United  States  Geological  Survey,  Denver.  Colo. 
Published  by  pcrtnission  of  Director,   U.  S.   Geological  Survey 

IN  THE  paper  entitled  "Floods  on  Small  Streams 
Caused  by  Rainfall  of  the  Cloudburst  Type,"  in 
Proceedings  of  the  American  Society  of  Civil  Engineers, 
for  May,  1922,  the  author  states  that  he  "believes  that 
if  the  toll  taken  annually  by  these  floods  were  better 
known,  it  would  attract  greater  attention  to  the  problem 
of  providing  against  them,  and  he  takes  this  opportunity 
to  emphasize  the  importance  of  collecting  reliable 
statistics  on  this  subject." 

A  typical  example  of  a  flood  of  the  cloudburst  type, 
which  caused  much  damage  to  property  in  and  adjacent 
to  Colorado  Springs,  Colo.,  occurred  on  the  night  of 
May  27,  1922,  as  the  result  of  torrential  rains  above 
Templeton  Gap,  five  miles  northeast  of  Colorado  Springs. 

The  topography  northeast  of  Colorado  Springs  is 
composed  of  a  semicircular  range  of  hills,  which  rises 
abruptly  and  reaches  an  altitude  of  more  than  6,800  ft. 
— about  800  ft.  higher  than  Colorado  Springs.  These 
hills,  whose  rocky  slopes  support  little  vegetation,  except 
a  few  coniferous  trees  and  small  brush,  encircle  an 
oval-shaped  basin  which  has  a  narrow  outlet  called 
Templeton  Gap.  Dry  waterways  or  gullies  of  nearly 
equal  length  descend  from  the  hills  and  join  a  short 
distance  above  the  gap.  For  three-fourths  of  a  mile 
below  Templeton  Gap  there  is  a  deep,  well-defined  chan- 
lel  which  can  carry  extreme  floods,  but  farther  down- 
stream it  widens  until  there  is  practically  no  channel. 


922 


ENGINEERING     N  E  W  S  -  R  E  C  0  R  D 


Vol.  89,  No.  22 


HYDRAULIC  FACTORS  DETEUMINED  FHOM  Fl.OOn  AT  TEMPLETO.N  GAP 
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Cloudburst  and  Flood— About  6  p.m.  on  May  27  heavy, 
rain-bearing  clouds  from  the  southwest  passed  over 
Colorado  Springs  and  upon  reaching  the  range  of  hills 
were  deflected  upw^ird  until  their  moisture  was  con- 
densed and  precipitated.  The  resulting  storm  lasted 
from  6  to  9  p.m.  over  an  extensive  area  north  and  north- 
east of  Colorado  Springs  although  it  was  much  severei' 
directly  above  Tempk-ton  Gap.  Here,  a  semicircular 
basin,  concave  toward  the  southwest,  converged  the 
air  currents ;  and  when  the  moisture  was  carried  up  and 
condensed  it  fell  in  a  cloudburst  which  practically  cov- 
ered the  drainage  area  of  Templeton  Gap  and  the 
adjoining  area  on  the  north  and  northeast.  At  Papeton 
and  Colorado  Springs  the  precipitation  was  only  i  in., 
but  just  above  Templeton  Gap  7  in.  of  water  was  caught 
in  a  pail  standing  in  an  open  space,  and  farther  up 
towards  the  hills  about  10  in.  of  hail  was  reported. 

The  cloudburst  above  Templeton  Gap  caused  a  flood 
which  reached  Papeton  about  8:30  p.m.     About  three- 
fourths  mile  above  Pape- 
ton   a    railroad   trestle    is 
built     over    the    channel. 
This  trestle  is  15  ft.  high 
and  has  earth-fill  embank- 
ments at  each  end.    These 
embankments      restricted 
the  channel  and  caused  an 
appreciable     pondage 
above,     until    they     were 
partially  washed  out.   The 
pondage  was  computed  to 
be  about    6  acre-ft.,   and 
the    effect    of    backwater 
SKETCH  MAP   uF  TKMi'Li',-      amounted   to  about   5   ft. 
TO.v  GAP  AND  COLORADO       just     above    the    trestle. 
SPRINGS  rp|.jjj,   g(.Q,.g(j  water,   when 

released,  probably  increased  the  flood  discharge  down- 
stream; but  the  amount  of  increase  is  not  known  as  it 
would  depend  on  the  length  of  time  consumed  in  washing 
out  the  embankments.  Below  the  trestle,  where  the  chan- 
nel widens  and  flattens  out,  the  flood  was  forced  to  spread 
out  over  the  fields  for  about  half  a  mile.  Then  part  of 
it  passed  through  a  railroad  oulvert  and  finally  escaped 
down  a  gulch  through  Colorado  Springs  to  Fountain 
Creek,  while  the  other  and  larger  part  flowed  down  over 
Papeton  and  flooded  some  of  the  streets  to  a  depth  of 
4  or  5  ft.  with  swiftly  flowing  water  which  washed  out 
fences,  barns,  streets,  and  sidewalks.  From  here  it 
passed  on  and  washed  out  the  Atchison,  Topeka  & 
Santa  Fe  tracks  at  a  point  half  a  mile  below  Papeton 
before  it  escaped  into  Monument  Creek  just  north  of 
Colorado  Springs.  Although  the  area  above  Templeton 
Gap  is  subject  to  frequent  cloudbursts  this  flood  is  re- 
ported the  highest  ever  experienced — at  least  since  1880. 

A  notable  feature  of  this  flood  was  the  mud  balls,  left 
in  the  channel,  closely  resembling  black  boulders  and  of 
a  nearly  black  clay  or  gumbo,  with  stones  and  pebbles 
embedded,  and  ranging  from  6  to  30  in.  in  diameter. 

Estimated  Maximum  Flood  Flow — In  order  to  esti- 
mate the  maximum  discharge  of  this  flood  five  cross- 
sections  about  200  ft.  apart  were  measured,  using  the 
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high-water  marks,  in  a  stretch  of  channel  a  short 
distance  above  the  railroad  trestle.  When  these  cross- 
sections  were  plotted,  however,  the  two  lower  sections 
were  found  to  be  influenced  by  backwater  from  the 
trestle  and  were  not  used  in  determining  the  slope  and 
other  hydraulic  factors.  The  channel  was  fairly  smooth 
and  even  in  this  stretch,  and  a  value  of  0.030  w^as  given 
to  Kutter's  coefficient  of  roughness  and  used  in  com- 
puting the  quantities  in  the  table  of  hydraulic  factors. 
The  area  above  Templeton  Gap  was  accurately  deter- 
mined from   the    Colorado   Springs   topographic    sheet. 

Data  regarding  the  duration  of  the  flood  are  not 
available,  but  if  it  is  assumed  that  an  average  of  one- 
half  of  the  maximum  flow  lasted  for  three  hours  it 
would  give  a  volume  of  757  acre-ft.,  or  about  2  in.  in 
depth  over  the  drainage  area. 

Cloudbursts  Explained — The  following  explanation  of 
cloudbursts  is  taken  from  United  States  Geological 
Survey  Water-Supply  Paper  487: 

The  phenomena  called  "cloudbursts"  are  very  intense  rain- 
falls of  short  duration  over  small  areas  that  are  .sharply 
defined.  Cloudburst.s  are  common  alon;?  the  eastern  slope 
of  the  Rocky  Mountains  wherever  canyons  have  cut  deeply 
into  the  mountain  masses.  Each  of  these  canyons  acts  like 
a  chimney  flue  in  creating  a  strong,  upward  draft  for  the 
warm  and  relatively  moist  air  from  the  plains,  which  passes 
up  the  canyon  and  reaches  an  altitude  where  the  tempera- 
ture becomes  low  enough  to  condense  the  naoisture.  The 
upward  draft  is  sufficiently  strong  to  support  the  moisture 
for  some  time  after  condensation  begins,  but  finally  the 
weight  of  moisture  in  the  air  becomes  too  great  to  be  longer 
sustained,  and  it  is  precipitated  in  torrents.  Cloudbursts 
of  less  violence  also  occur  on  the  plains. 

Coincident  with  a  cloudburst  is  the  other  phenomenon  of 
a  "wall  of  water"  rushing  down  the  stream. 

The  above  explanation  of  cloudbursts  tends  to  show  a 
relation  between  topography  and  intensity  or  violence 
of  cloudbursts,  whereas  the  relation  between  topography 
and  rate  of  concentration  of  runoff  tends  to  connect  rate 
of  concentration  with  intensity  of  cloudburst.  In  other 
words,  a  rush  or  wall  of  water  flowing  down  a  channel 
would  give  the  impression  that  this  volume  of  water 
was  actually  dumped  on  a  small  area,  when  in  fact  the 
area  contributing  the  runoff  may  be  small  or  large  with 
the  intensity  or  violence  of  the  so-called  cloudburst  vary- 
ing in  inverse  proportion  for  similar  drainage  areas. 
A  precipitation  of  a  certain  intensity  over  one  area  may 
be  called  a  cloudburst  though  the  same  amount  of  pre- 
cipitation over  another  area  would  not  attract  attention. 

As  the  area  above  Templeton  Gap  has  physiographic 
features  that  produce  large  floods  it  is  said  to  be  sub- 
ject to  frequent  cloudbur.sts.  The  drainage  area  is  so 
small  that  heavy  storms  practically  cover  the  entire 
area;  and  the  steep,  rocky  slopes,  covered  with  little 
vegetation,  are  largely  impervious  and  the  rains  that 
fall  on  them  run  off  quickly.  The  .shape  of  the  basin, 
also,  is  such  that  floods  from  different  parts  of  the 
area  arrive  at  their  junction  at  the  same  time  and  con 
centrate  the  flow. 

Until  more  data  on  intense  precipitation  and  its  cor- 
responding runoff  are  available  it  is  impossible  to  dis- 
tinguish the  true  relationship  of  cli)udbur.<»ts  and  floods. 
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Standardized  Appliances  for  Irrigation  Structures 

Designs  for  Gates,  Lifts,  Hoists,  Radial  Gates,  Stems,  Couplings  and 
Guides  as  Standardized  by  the  U.  S.  Reclamation  Service 

By  J.  L.  Savage 

Designing   Engineer,   U.   S.   Reclamation    Service 


THE  designing  department  in  the  office  of  the  chief 
eng neer  of  the  U.  S.  Reclamation  Service  at 
Denver,  Colo.,  has  recently  completed  a  large  number 
of  standard  designs  of  mechanical  appliances  for  use 
in  connection  with  irrigation  structures.  These  designs 
embrace  the  first  step  in  a  comprehensive  program  of 
standardization  work  which  will  ultimately  include  the 
preparation  of  standard  designs  for  all  kinds  of  irriga- 
tion structures. 

The  designs  for  mechanical  appliances  were  under- 
taken for  the  reason  that  the  types,  detail  dimensions 
and  anchor-bolt  layouts  for  these  appliances  had  to  be 


FIG.  1.     HAN'D-LIFT  VERTICAL  GATE,  IS  IN.  IN  DIAMETER 


determined  before  the  structure  designs  could  be  made. 
The  standardization  of  structures  is  under  way  at  the 
present  time  and  it  is  expected  that  a  large  number  of 
standard  designs  will  be  completed  within  the  next  few 
months. 

The  mechanical  appliances  which  have  been  standard- 
ized include  the  following: 

Farm  and  lateral  turnout  gates. 

Handwheel  gate  lifts  for  turnout  gates. 

Cast-iron  gates  for  canal  and  reservoir  outlets. 

Gate  hoists  for  cast-iron  gates. 

Radial  gates  for  canal  headworks,  checks  and  wasteways. 

Radial  gate  hoists. 

Gate  stem  couplings  and  guides. 

Farm  and  Lateral  Turnout  Gates — The  designs  for 
farm  and  lateral  turnout  gates  include  five  different 
types:  (1)  Vertical  gates  for  circular  conduits.  Fig. 
1;  (2)  slope  gates  for  circular  conduits;  (3)  vertical 
gates  for  rectangular  conduits;  (4)  slope  gates  for 
rectangular  conduits;  (5)  vertical  gates  for  rectangular 
open  channels. 

Designs  have  been  completed  for  O.*?  different  sizes  of 


gates  of  these  general  types,  based  on  heads  grouped 
as  follows:  0  to  3  ft.;  3  to  6  ft.  and  6  to  9  ft.  The 
types  for  conduits  consist  of  structural  steel  gates  and 
frames  combined  with  cast-iron  gate  seats.  These  types 
are  assembled  in  place  on  anchor  bolts  embedded  in  the 
concrete  turnout  structures.  The  type  illustrated  in 
Fig.  2  is  made  entirely  of  structural  steel.  It  is  fully 
assembled  and  riveted  up  in  the  shop  ready  for  bolting 
to  the  turnout  structure. 

The  simple  hand-lift  type  of  gate  as  illustrated  in 
Fig.  1  is  used  only  in  small  sizes,  12  to  24  in.  in  diam- 
eter, and  under  low  heads,  0  to  3  ft.  Screw  lifts  are 
used  in  all  cases  where  the  size  of 
gate  or  the  head  on  the  gate  is  suffi- 
cient to  require  a  mechanical  device. 
The  threaded  stems  for  turnout  gates 
are  made  of  mild  steel  bars  which 
have  proved  satisfactory  and  more  eco- 
nomical than  cold-rolled  or  turned- 
steel  shafting.  The  threads  on  these 
stems  are  usually  cut  in  a  threading 
machine  and  an  acme  thread  of  loose 
fit  in  the  nut  is  provided.  The  loose 
fit  is  effected  by  threading  the  nut 
tV  in.  oversize  and  by  this  means  the 
stems  are  made  to  work  freely  in  the 
nuts,  irrespective  of  their  condition  as 
regards  rust  or  other  coating  on  the 
threads. 

Handwheel  Gate  Lifts  for  Turnout 
Gates — The  designs  for  handwheel 
gate  lifts  include  four  different  types : 
(1)  Handwheel  gate  lift  with  cast-in 
lifting  nut;  (2)  with  line-bearing  lift- 
ing nut;  (3)  with  ball-bearing  lifting 
nut,  and  (4)  geared  gate  lift  with 
ball-bearing  lifting  nut. 
The  principal  difference  in  the  various  types  of  gate 
lift  lies  in  the  design  of  lifting  nut.  In  the  type  with 
the  cast-in  lifting  nut  a  bronze  bushing  is  cast  into  the 
hub  of  the  handwheel.  This  is  usually  accomplished 
by  pouring  the  cast  iron  around  the  bronze  bushing. 
In  the  line-bearing  type  the  bronze  lifting  nut  is  a 
separate  part.  The  thrust  collar  on  this  nut  is  designed 
to  provide  a  line  contact  with  the  bearing  surfaces, 
resulting  in  comparatively  low  friction.  In  the  ball- 
bearing type  the  friction  is  still  further  reduced  by  ball 
bearings,  which  are  provided  on  both  sides  of  the  thrust 
collar.  Ball  bearings  are  also  used  in  the  geared-lift 
type  and  in  addition  this  lift  is  provided  with  a  set  of 
spur  gears  to  increase  the  capacity.  The  capacities  of 
the  various  types  of  gate  lifts  vary  in  fairly  uniform 
increments  from  425  lb.  for  the  simplest  12-in.  hand- 
wheel  lift  to  2,420  lb.  for  the  single-threaded  geared 
gate  lift.  By  reference  to  the  table  the  reader  will  find 
the  stem  specifications  and  capacities  of  different  gate 
lifts  for  which  designs  have  been  prepared. 

Cast-iron  Gates  for  Canal  and  Reservoir  Outlets — 
The  designs  for  cast-iron  gates  include  three  different 
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types:     (1)   For  heads  0  to  15  ft.;   (2)  for  heads  15  to 
30  ft.,  and   (3)  for  heads  30  to  50  ft. 

Designs  have  been  completed  for  33  different  size 
gates  of  these  general  types.  The  gates  for  heads  0  to 
15  ft.  are  very  similar  to  those  for  heads  15  to  30  ft.. 
Fig.  3,  the  principal  difference  being  the  heavier  cast- 
ings in  the  latter.  In  both  cases  the  sliding  surfaces 
are  cast  iron  on  cast  iron,  the  comparatively  low  heads 
not  requiring  bronze  surfaces.  The  gates  for  heads  30 
to  50  ft.  are  of  quite  different  type  as  these  higher  heads 
require  the  introduction  of  air  in  considerable  quanti- 
ties and  the  use  of  bronze  strips  on  at  least  one  of  the 
sliding  surfaces.  The  bronze  surfaces  can  for  impor- 
tant installations  be  put  on  both  the  gate  and  frame. 
The  introduction  of  air  is  necessary  to  prevent  vacuum 
conditions  below  the  gate  when  discharging  in  a  par- 
tially open  position.  Any  considerable  vacuum  results 
in  the  disintegration  of  metal  and  concrete  surfaces  by 
cavitation  and  serious  damage  will  result  if  air  is  not 
admitted  below  gates  which  are  sub- 
jected to  high  water  velocities.  The 
hollow  frame  of  the  gate  was  designed 
to  admit  air  not  only  at  the  top  of  the 
gate  opening  but  also  along  the  sides, 
permitting  a  thorough  distribution  of 
air  to  all  points  where  a  vacuum  tends 
to  form.  The  bottom  of  the  gate 
frame  is  flush  with  the  conduit  both 
above  and  below  the  gate  and  no  air 
is  required  at  this  point. 

Hoists  for  Cast-iron  Gates — The 
hoists  for  cast-iron  gates  are  illus- 
trated by  three  representative  designs: 
(1)  Handwheel  gate  hoist;  (2)  single- 
geared  gate  hoist,  and  (3)  double- 
geared  gate  hoist.  Designs  have  been 
completed  for  twelve  different  hoists 
of  these  general  types,  ranging  in 
capacities  from  690  lb.  for  the  24-in. 
handwheel  gate  hoist  to  a  maximum 
of  15,225  lb.  for  the  24:1  geared  gate 
hoist.  Designs  are  under  way  for 
power-operated  gate  hoists  of  greater 


capacity  and  it  is  probable  that  these 
will  be  standardized  for  capacities  up 
to  about  40,000  lb.  The  capacities  as 
discussed  herein  are  based  on  a  crank 
pull  of  20  lb.  and  a  sliding  coefficient 
of  0.35  between  gate  and  frame.  All 
gate  hoists  and  gate  lifts  are,  how- 
ever, designed  safe  for  a  crank  pull 
of  40  lb.  and  a  sliding  factor  of  0.70 
(for  starting  gate)  so  that  the  actual 
safe  capacity  of  all  gate  hoists  and 
gate  lifts  is  double  the  rated  capacity. 

The  stems  for  all  gate  hoists  are 
cold-rolled  shafting  cut  with  acme 
threads  and  all  nuts  are  threaded 
is  in.  over  size  to  provide  a  loose  fit 
between  the  stem  and  nut.  This  has 
been  found  essential  to  eliminate  bind- 
ing due  to  rusting  or  other  coating  on 
the  stem.  The  designs,  stem  specifica- 
tions and  capacities  of  61  different 
gate  hoists  have  been  prepared. 

Radial  Gates  for  Canal  Headivorks, 
Checks  and  Wastewaijs — The  designs 
gates  include  49  different  sizes,  rang- 
width  of  6  ft.  and  height  of  3  ft.  up 
of  20  ft.  and  a  height  of  11  ft.  The 
of   the   general    type   shown    in    Fig.    4 


for    radial 
ing   from    a 
to   a   width 
gates    are    all 

and  consist  of  structural  steel  frames  with  corrugated 
galvanized  steel  face  plates.  Each  gate  is  provided 
with  an  extension  of  variable  height  (up  to  about  1  ft.) 
so  that  the  total  gate  heights  can  be  varied  to  fit 
closely  the  water  depth.  The  gate  sills  are  made  of 
wood  which  permits  easy  fitting  to  the  concrete  floor  of 
the  structure,  resulting  in  a  water-tight  joint  at  the 
bottom  of  the  gate.  The  side,  seals  consist  of  sections 
of  rubber  hose  fastened  to  the  edge  of  gate  in  such  man- 
ner as  to  seal  completely  the  clearance  spaces  between 
the  ends  of  the  gate  and  the  structure  walls.  The 
radial  gate  rotates  on  pins  held  in  pin  bearings  em- 
bedded in  the  walls.  For  large  gates  the  pin  bearings 
are  of  cast  iron  with  anchor  bolts  for  distributing  the 
gate  load  to  the  concrete  structure  walls. 
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STEM  SPECIFICATIONS  AND  CAPACITIES  OF  DIFFERENT 
GATE  LIFTS 

Max.  Unsupported 

Hmidwhcrl               Stem  Length  Ca- 

Lifts                   Oia.  At               In  pac- 

Siie.        Type           In.  Threads       Uody  ity. 

In.                                                    Acme  Threads  Ft.     In.  Ft.     In.  Lb. 

12              C*             I         Single     4  per  inch  3      II       7       6  425 

15              C               i;       Single     4  jier  imh  5       0       9       3  495 

18               C                li        Single     4  per  iniK  6        3  10        5  550 

21              L               i;       Single     4  per  inch  5       9       9       7  640 

24               L                l;        .Single     4  PIT  inch  7        6  II      10  695 

27               L                IJ        Single     4  per  inch  6        8  10       6  780 

30               L                l;        Single     4  per  ineh  6        2        9      II  865 

18               n                I  i",     Single     4  per  ineh  6        7  10       3  965 

18               H                I,',      Double  4  per  ineh  7        5  II        6  785 

24               H                I,',     Single     4  per  ineh  5        7       8        8  1,285 

24               B                1,',      Double  4  per  ineh,  6        5        9        9  1,045 

30               B                I,',     Single     4  per  ineh  4      10       7        9  1,600 

30               B                I  r J      Double  4  per  ineh  5        7        8        9  1,305 

15      4:1  Geared       IJ        Single   3 >.  per  ineh 6        5        9        9  2.420 

15      4:1  Geared       IJ        Double  I.=  0  5714     in.;     P= 

0  2857  in 7       2  11        0  1,980 

15      4:IGearcd      2         Single     3  per  inch .    .  9       2  14       0  2,120 

15      4:1  Geared      2         Double  L=0  6666     in.;     P= 

0  3333  in 10       4  15       9  1.730 

*"*C"  refers  to  cast-in  lifting  nut;  "L"  to  line  bearing  nut  and  "B**  to  ball  bear- 
ing nut. 


Radial  Gate  Hoists — The  designs  for  radial  gate 
hoists  include  five  different  capacities,  ranging  from 
1,200  to  7,500  lb.  All  of  the  hoists  are  of  the  same 
general  types,  consisting  of  two  drums  on  a  line  shaft 
which  is  operated  by  a  worm  gear.  The  smallest 
capacity  hoist  has  the  worm  gear  only,  while  single-  and 
double-spur  gearing  is  used  to  increase  the  power  in  the 
larger  capacity  hoists.  All  gears  are  of  cast  iron,  pin- 
ions of  cast  steel  and  worms  of  soft  steel.  The  base, 
bearings  and  drums  are  of  cast  iron.  Shafts  are  of 
cold  rolled  steel. 

Gate  Stem  Couplings  and  Guides — Standard  designs 
have  been  prepared  for  gate  stem  couplings  and  for 
stem  guides.  The  stem  couplings  consist  of  cast  steel, 
cold  rolled  steel  or  forged  steel  sleeves  having  a  light 
drive  fit  with  the  ends  of  stem.  The  sleeve  is  fastened 
to  the  stem  by  means  of  finished  taper  pins  of  medium 
steel.  The  taper  pins  are  held  in  place  by  brass  cotter 
pins.  Couplings  are  provided  for  stems  varying  in  size 
from  2  to  5  in.  in.  diameter.  A  similar  design  has 
been  prepared  for  reduction  couplings  by  which  two 
stems  of  different  diameters  can  be  coupled  together. 
The  reduction  coupling  is  not  often  required  but  is 
sometimes  used  where  the  threaded  portion  of  the  stem 
is  made  larger  than  the  rest  of  the  stem. 
The  stem  guides  consist  of  two  iron 
castings,  one  bolted  to  the  concrete 
face  wall  of  the  structure  and  support- 
ing the  other  casting  which  forms  the 
guide  for  the  stem.  Both  castings  are 
made  adjustable  by  slotted  holes  in 
order  to  facilitate  the  alignment  of 
stem.  The  design  for  stem  guides 
covers  stems  from  1  to  3 2  in.  in  diam- 
eter. A  similar  design  covers  larger 
stems  up  to  6  in.  in  diameter. 

Advantages  of  Standardization — The 
standardization  of  mechanical  appli- 
ances has  resulted  in  many  advantages, 
among  which  are  the  following: 

( 1 )  The  cost  for  engineering  is  very 
materially  reduced  as  the  standard  de- 
signs when  once  prepared  are  made 
available  for  all  projects  in  the  service. 
Duplication  of  designing  work  is  elim- 
inated and  the  engineering  work  on  the 
projects  is  reduced  due  to  the  similar- 
ity of  devices  and  the  repetition  of 
work  in  their  installation. 


(2)  The  purchase  of  the  mechanical  appliances  is 
expedited  as  this  does  not  have  to  await  the  preparation 
of   special   designs. 

(3)  The  construction  of  concrete  structures  is  ex- 
pedited as  this  does  not  have  to  await  the  preparation 
of  designs  or  delivery  of  mechanical  appliances.  The 
anchor  bolt  layout  and  other  details  are  known  and  the 
appliances  can  be  bolted  to  the  structures  after  the  com- 
pletion of  the  concrete  work.  They  do  not  need  to  be 
on  hand  at  the  time  the  structure  is  built. 

(4)  The  standard  designs  have  been  prepared  in 
sufficient  detail  to  serve  as  shop  drawings,  a  complete 
detail  drawing  having  been  ma'de  for  each  size  of  ap- 
pliance. As  a  result  most  manufacturers  do  not  incur 
the  expense  of  making  shop  drawings  in  filing  orders 
for  standard  appliances.  This  saving  in  engineering 
expense  on  the  part  of  the  manufacturer  is  of  course 
reflected  in  the  bid  prices  on  the  standard  appliances. 

(5)  Manufacturers  who  make  a  specialty  of  irriga- 
tion appliances  are  gradually  accumulating  patterns  for 
castings  used  in  the  standard  designs  and  even  where 
the  patterns  are  not  in  stock  manufacturers  are  known 
to  omit  pattern  costs  when  bidding  on  the  standard 
appliances  in  the  expectation  of  using  the  patterns  for 
future  orders.  In  this  way  the  standard  designs  have 
greatly  reduced  the  costs  for  standardized  appliances. 

While  the  value  of  the  standardization  work  has  been 
fully  demonstrated  by  the  completed  designs  of  mechan- 
ical appliances,  it  is  expected  that  very  much  greater 
value  will  result  from  the  standardization  of  structures. 
The  structure  designs  will  include  such  structures  as 
turnouts,  drops,  checks,  chutes,  weirs  and  many  com- 
binations of  these  structures.  Extensive  use  will  be 
made  of  precast  concrete  construction  and  a  large  num- 
ber of  designs  are  already  completed  (not  yet  lith- 
ographed) for  structures  of  precast  concrete. 

The  large  demand  for  the  standard  designs  of  the 
Reclamation  Service  indicates  that  extensive  use  of  the 
designs  is  being  made  by  different  foreign  interests, 
and  also  by  various  private  irrigation  districts  in  the 
United  States.  Many  of  the  manufacturing  companies 
who  specialize  in  irrigation  appliances  have  adopted  as 
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standard,  the  designs  of  the  Reclamation  Service,  and 
in  this  way  the  advantages  of  this  standardization  work 
are  designed  to  reach  many  of  the  smaller  private 
projects  which  might  otherwise  fail  to  discover  the 
availability  of  the  designs.  Lists  of  the  available  de- 
signs which  have  been  lithographed  can  be  secured  upon 
application  to  the  chief  engineer  of  the  Reclamation 
Service,  Denver,  Colo. 

The  standardization  work  is  being  done  by  the  de- 
signing department  in  the  Denver  office  of  the  Reclama- 
tion Service,  under  the  general  direction  of  A.  P.  Davis, 
director,  and  F.  E.  Weymouth,  chief  engineer. 


Concrete  Continuous-Truss  Bridge 
Without  Diagonals 

French  Structure  135  Vi  Ft.  Long  Has  Steel 

X-Frames  in  Posts  and  Gussets  Instead 

of  Usual  Diagonal  Members 

A  TWO-SPAN  continuous-truss  reinforced-concrete 
deck  bridge  in  which  no  diagonal  members  are 
employed,  but  having  the  vertical  reinforcement  so 
arranged  as  to  take  care  of  the  diagonal  stresses,  is 
a  curious  structure  built  recently  by  the  Paris,  Lyons 


FIG.    1— FRENCH   CON'TIN'UOUS-TRUSS   CONCRETE  BRIDGE 

&  Mediterranean  Ry.  at  Randan,  France,  to  carry 
a  highway  across  a  deep  cut  on  the  new  line  from 
Riom  to  Vichy.  This  bridge,  shown  in  Fig.  1,  is 
described  in  the  September  number  of  the  Revue 
Generale  des  Chemins  de  Per  by  E.  Chartiee  and  G 
Blot,  two  engineers  of  the  railway.  The  contractors 
were  Lossier,  Mallet  &  Co. 

An  arch  bridge  was  impracticable  because  in  addi- 
tion to  the  two  main  tracks  there  was  a  third  track 
at  a  higher  elevation  on  one  side  of  the  cut.  It  was 
decided  therefore  to  build  a  center  pier  for  two  spans 
of  75.6  and  58.3  ft.  Since  the  available  depth  for  the 
structure,  9.7  ft.,  was  too  much  for  a  plate  girder  and 
too  little  for  a  lattice  truss,  a  truss  design  composed 
only  of  horizontal  chords  and  vertical  posts  was  pro- 
posed. To  provide  against  deformation  at  the  angles 
between  the  posts  and  chords,  steel  X-frames  were 
Introduced  in  the  post  reinforcement,  these  frames  hav- 
ing their  extremities  embedded  in  the  chords  and  their 
intersections  in  the  neutral  a.xis  of  the  truss.  This 
arrangement  is  shown  in  Fig.  2.  If  the  concrete  had 
been  shaped  to  the  lines  of  the  reinforcing  steel  it 
would  have  formed  octagonal  web  openings  with  un- 
equal sides,  but  as  this  would  be  unsightly  the  openings 
were  made  elliptical. 

Each  truss  is  135.6  ft.  long,  with  chords  22  in.  deep 
and  varying  from  22.4  to  26  in.  in  width.     Posts  are 
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FIG.  2— CONCRETE  TRU.SS  HAS  CHORDS  AND  POSTS  ONLY 

spaced  5.77  ft.  c.  to  c,  except  that  over  the  pier  and 
abutments  the  spacing  is  6  ft.  The  bridge  is  on  a 
grade  of  4  per  cent  and  has  expansion  bearings  on  the 
pier  and  upper  abutment,  with  fixed  bearings  on  the 
lower  abutment.  No  sway  bracing  is  used,  but  the  floor- 
beams  between  the  top  chords  are  shaped  with  knee 
braces  against  the  pwsts.  The  beams  over  the  bearings 
are  of  exceptional  depth.  The  ordinary  floor  beams  are 
9  in.  thick  and  29i  in.  deep  including  the  6J-in.  deck 
slab.  On  the  bottom  of  the  slab  is  a  central  longitudinal 
rib.  The  trusses,  floorbeams  and  slab  constitute  a 
monolithic  structure.  On  the  slab  is  a  waterproofing 
course  protected  by  a  paving  of  lean  concrete. 

A  pleasing  appearance  was  desirable,  as  the  bridge 
is  near  a  station,  and  means  were  taken  to  offset  the 
unsightly  effects  of  form  marks  and  discoloration  so 
often  seen  in  concrete  structures.  For  this  purpose 
shadow  and  relief  effects  are  produced  by  corbels  for 
the  hand-rail  posts,  moldings  on  the  outer  faces  of  the 
top  chords  and  ribs  on  the  lower  edges  of  the  bottom 
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FIO.   3 — CROSS-SECTION  OF  CONCRETE  TRUSS  BRIDGE 

chords.  This  will  be  seen  by  Fig.  3.  The  exposed  sides 
of  the  trusses  are  faced  with  2  to  3  in.  of  cement 
mortar  and  finished  with  two  coats  of  stone-colored 
paint. 
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Theory  of  Bond  Issues  for  Road 
Construction 

A  Rational  Method  of  Fixinj:  the  Ultimate  Amount 

and  Life  Based  on  Possible  Annual 

Expenditure  for  Maintenance 

By  Jeremiah  C.  Finch 

.^pcretarv.   Now   York    Stair    Commission    of  Highways. 
Albany.   N.    Y. 

THERE  has  been  a  great  deal  of  discussion  as  to 
the  proper  method  of  financing  such  extensive 
highway  improvements  as  are  being  undertaken  by  the 
various  municipalities  or  subdivisions  of  the  country. 
The  original  theory  generally  advocated  was  one  of 
issuing  long-term  bonds  on  the  assumption  that  the 
life  of  an  improved  highway  was  at  least  fifty  years. 
In  recent  years  there  has  been  a  tendency  to  decrease 
the  term  of  the   bonds   or  to  substitute  serial   bonds, 


ing  a  highway  construction  program  of  a  magnitude 
which  the  annual  highway  fund  will  permanently  main- 
tain and  reconstruct,  but  of  no  greater  magnitude. 
It  is  therefore  clear  that  no  municipality  has  a  right 
to  issue  bonds  for  the  construction  of  a  greater  mileage 
of  highways  than  posterity  will  be  able  to  maintain 
without  an  undue  burden,  as  it  certainly  would  be  most 
unjust  to  place  a  greater  burden  on  posterity  than  the 
present  generation  is  willing  to  assume. 

Illustration  of  Theory — In  order  to  illustrate  this 
theory  clearly  a  hypothetical  case  has  been  taken  of  a 
municipality  which  can  afford  a  permanent  highway 
maintenance  and  reconstruction  budget  of  $2,000,000 
and.  for  this  purpose,  it  is  assumed  that  a  highway 
system  costing  $30,000,000  will  eventually  require  at 
the  expiration  of  35  years  a  sum  of  $2,000,000  per 
annum  to  reconstruct  and  maintain  the  .system  in  a 
condition  to  carry  satisfactorily  the  traffic  of  the  mu- 


PLAN  OF  DISPOSAL  OF  BOND  ISSUE  FOR  HIGHWAY 

IMPROVEMENT 

Years 

A 
Total 
Bonds 

Issued 

B 

Accrued 

Retirement 

Fund 

C 

Annual 
.\mount 
Retired 

D 

Term 

of 
Bonds 

E 

Balance 

Bonds 

Outstanding 

F 
Interest 

at  4 
Per  Cent 

G 

Maintenance 

and 

Reconstruction 

H 

Annual 
Highway 
Taxation 

1 

$6,000,000 
6,000,000 
6.000.000 
6.000.000 
6.000.000 

$1,760,000 

3.350.600 

4.733.624 

5.912.969 

6.874.488 

7.849.468 

8.838,447 

9,841.985 

10,860,665 

11,895,092 

12,920,896 

13,937,732 

14,945,242 

15,943,052 

16,930.775 

17,908.006 

18.874.327 

19.829.299 

20,772.471 

21,703,370 

22,621,565 

23,526,428 

24,417,486 

25,294,186 

26,105,954 

26,850.193 

27.524.201 

28.125.170 

28.650.177 

29.096.185 

29.460.033 

29.738.435 

29.927.973 

30.000.000 

$1,760,000 

1.590.600 

1.383.024 

1.179.345 

961,519 

974,980 

988,979 

1,003,538 

1,018,680 

1,034,427 

1,025,804 

1,016,836 

1,007,510 

997,810 

987,723 

977,231 

966,321 

954,972 

943,172 

930,899 

918,195 

904,863 

891,058 

876,700 

811,768 

744,239 

674,008 

600.969 

525.007 

446,008 

363.848 

278.402 

189,538 

72.027 

None 

Years 

1 

2 

3 

4 

4 

5 

6 

7 

8 

9 

9 
10 
11 
12 
13 
14 
14 
15 
16 
17 
18 
19 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

12Avg. 

$6,000,000 

10,240,000 

14,649,400 

19,266,376 

24,087,031 

23,125,512 

22,150,532 

21,161,553 

20,158,015 

19,139,335 

18.104,908 

17.079.104 

16.062.268 

15.054.752 

14.056.948 

13.069.225 

12,091.994 

11,125.693 

10,170,701 

9,227,529 

8,296,630 

7,378,435 

6.473.572 

5.582,514 

4,705,814 

3,894,046 

3,149,807 

2.475,799 

1.874,830 

1.349.823 

903.815 

539,967 

261.565 

72.027 

None 

$240,000 

409.600 

585,976 

770,655 

963,481 

925,020 

886.021 

846.462 

806.320 

765.573 

724.196 

683.164 

642.490 

602.190 

562.277 

522.769 

483.679 

445.027 

406.828 

369.101 

331,865 

295,137 

258,942 

223,300 

188,232 

155,761 

125,992 

99.031 

74.993 

53.992 

36.152 

21.598 

10,462 

2,881 

None 

$2  000  000 

2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

$25,000 

50,000 

75.000 

100,000 

125,000 

150,000 

175,000 

200.000 

250.000 

300.000 

350.000 

400.000 

450,000 

500.000 

550.000 

600.000 

650.000 

700.000 

750,000 

800,000 

850,000 

900,000 

1,000,000 

1,100,000 

1,200.000 

1.300.000 

1.400.000 

1.500.000 

1.600.000 

1.700.000 

1.800.000 

1.925.092 

2.000,000 

2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2.000.000 
2,000.000 
2,000.000 

16 

2.000.000 

17 

2,000,000 

18 

2,000,000 

19 

2,000.000 

20 
21 

22 

2,000,000 
2,000.000 
2.000.000 

23 
24 

2.00O.00O 
2.0OO.0DO 

25 

2.0OO.0CO 

26 

2.00O.0O0 

27 

2.000.000 

28 

2.000.000 

29 

2.000.000 

30 

2.000.000 

31 
32 

2.000.000 
2,000.000 

33 
34 
35 

2.000.000 
2,000.000 
2.000,000 

$30,000,000 

$30,000,000 

$14,519,167 

$25,475,092 

$70,000,000 

Column  "C'Vplus  "F' 

plus  "G"  equals  column 

"H".   Columns 

'B"  and  "E' 

equal  total  bonds  which  had  been  issued 

on  any  given  year. 

and,  still  more  recently,  many  advocates  have  appeared 
for  the  "pay-as-you-go"  policy.  It  has  become  a  gen- 
erally accepted  theory  that  a  highway  shall  not  be 
built  which  will  not  last  longer  than  the  life  of  the 
bond,  but  the  discussion  has  revolved  around  the  ques- 
tion, what  portion  of  a  highway  improvement  is  perma- 
nent, and  the  length  of  life  of  the  portion  not  permanent. 
In  view  of  the  fact  that  a  very  large  proportion  of 
the  political  subdivisions  of  the  country  are  going  into 
the  question  of  highway  improvement  on  as  extensive 
a  scale  as  they  are  able  to  finance,  the  proper  theory 
on  which  to  base  their  highway  program  is  determined 
by  the  answer  to  the  question :  What  amount  of  money 
can  any  municipality  afford  to  raise  for  the  permanent 
maintenance  of  a  highway  system?  The  funds  available 
from  direct  taxes  or  other  sources  will  limit  the  annual 
expenditure  of  any  municipality  for  highway  mainte- 
nance and  reconstruction  and  the  voters  must  be 
willing  not  only  to  obligate  themselves  to  raise  that 
sum  annually  but  also  to  obligate  posterity  to  continue 
to  raise  that  sum  annually  for  all  time.  Only  under 
these  conditions  is  a  municipality  justified  in  institu- 


nicipality.  The  amounts  indicated  each  year  in  the 
accompanying  table  as  necessary  for  maintenance  are 
wholly  empirical  and  no  assertion  is  made  that  these 
are  the  exact  amounts  required  in  any  given  year  for 
maintenance  of  any  given  highway  system,  as  the 
amounts  necessary  from  year  to  year  will  depend  largely 
on  the  character  and  type  of  pavement  laid,  together 
with  the  nature  of  the  traffic  and  soil  conditions,  and 
there  are  many  other  features  which  may  enter. 

It  may  be  assumed,  however,  that  maintenance  and 
repair  charges  at  the  fourteenth  year,  when  the  average 
age  of  the  pavements  is  eleven  years,  will  be  $400  per 
mile  per  year.  Beginning  with  the  fifteenth  year,  $50,000 
will  be  available  for  reconstruction,  and  increasing 
amounts  each  year  thereafter,  so  that  sufficient  moneys 
will  have  been  available  to  reconstruct  two-thirds  of 
the  system  at  two-thirds  of  its  original  cost  in  the 
thirty-four  year  period,  the  average  age  of  the  pave- 
ments in  the  thirty-four  years  being  thirty-one  years. 
Sufficient  funds  will  be  available  so  that  all  of  the 
remaining  one-third  will  have  been  constructed  in  the 
following   four  years.     After   that   time,   it   is   hardly 


928 


ENGINEERING     N  E  W  S  - R  E  C  0  R  D 


Vol.  89,  No.  22 


safe,  due  to  the  probable  increasing  traffic,  to  estimate 
that  reconstruction  costs  will  be  less  than  the  original 
construction  cost,  but,  with  $1,500,000  annually  avail- 
able for  reconstruction  after  the  thirty-eighth  year,  the 
entire  system  can  be  reconstructed  every  twenty  years 
at  its  original  cost  and  still  set  aside  $500  per  mile  for 
maintenance  and  repair  after  the  thirty-eighth  year. 

Maintenance  vs.  Reconstruction — If  it  be  argued  that 
the  maintenance  costs  are  estimated  too  high,  the 
money  saved  can  well  be  spent  on  reconstruction  of  the 
system  at  an  earlier  date  than  these  computations  will 
permit;  and  if  it  be  argued  that  maintenance  costs  are 
estimated  too  low,  either  an  extra  appropriation  for 
maintenance  will  be  required  for  a  few  years  or  the 
retirement  of  the  last  of  the  bonds  deferred. 

There  can  be  little  argument  as  to  the  general  pro- 
position that  after  the  lapse  of  thirty-five  years  from 
the  beginning  of  construction  or  thirty  years  after  the 
average  date  of  completion  that  the  average  annual 
expenditure  fcr  maintenance  and  reconstruction  will 
not  be  equal  to  65  per  cent  of  the  original  investment. 
In  any  event  a  proper  amount  for  mainteijgajce  and 
reconstruction  covering  every  year  of  a  thirty-fouV  year 
period  cSn  be  estimated  from  any  given  proposed  construc- 
tion program  and  used  as  a  basis  for  a  similar  computa- 
tion without  altering  the  principles  herein  expressed. 

A  second  assumption  has  been  introduced  that  in  a 
construction  program  of  $30,000,000  it  would  be  inad- 
visable to  attempt  to  construct  the  same  in  a  shorter 
period  than  five  years  so  that  the  bonds  would  be 
issued  at  the  rate  of  $6,000,000  per  year.  This,  of  courss, 
could  be  modified  to  meet  any  given  situation  without 
altering  the  principles  involved.  Under  this  plan 
$2,000,000  would  .  be  raised  annually  by  taxation. 
Figuring  interest  at  4  pier  cent,  $240,000  would  be 
required  the  first  year  for  interest;  the  balance, 
$1,760,000,  would  be  deducted  from  the  first  bond  issue. 
The  third  year,  assuming  $25,000  for  maintenance,  the 
interest  would  amount  to  $585,976,  leaving  a  balance 
of  $1,383,024  to  retire  an  equal  amount  of  two  year 
serial  bonds.  Similar  computation  for  each  successive 
year  would  retire  the  last  installment  of  the  bond 
twenty-nine  years  after  they  were  issued  and  thirty- 
four  years  after  the  bond  issue  was  authorized,  leaving 
$2,000,000  available  for  maintenance  and  reconstruction 
during  the  thirty-fifth  year  and  all  succeeding  years. 

It  is  interesting  to  note  that  half  of  these  bonds  will 
be  retired  at  the  end  of  fourteen  years,  none  of  which 
will  have  been  in  existence  over  eleven  years,  and  that 
two  thirds  of  these  bonds  will  have  been  retired  at  the 
end  of  nineteen  years,  none  of  which  will  have  been 
running  more  than  fifteen  years. 

If  contributions  by  the  federal  government  ai-e 
injected  into  the  computation  it  will  not  affect  the 
ultimate  amounts  of  money  needed  for  maintenance  at 
the  end  of  thirty-five  years,  nor  will  it  materially  affect 
the  amount  of  mileage  which  can  be  maintained  unless 
the  federal  government  will  assume  permanently  a  por- 
tion of  the  reconstruction  charges.  I  am  firmly  con- 
vinced, however,  that  no  state,  county,  town,  city  or 
village  should  blindly  plunge  into  a  road  construction 
program  which  will  eventually  give  them  a  mileage  of 
highways  greater  than  posterity  can  afford  to  maintain 
in  as  good  condition  as  it  was  handed  to  them,  and  the 
only  logical  way  to  prevent  such  an  outcome  is  to  limit 
the  construction  program  to  the  mileage  of  highways 
the  municipality  can  afford  to  maintain  permanently. 


Reversible  Manhole  Covers  to 
Replace  Solid  Type 

Chicago  Sewer  Department  Develops  a  Three-Piece 
Cover  Lighter  and  Stronger  than  Stand- 
ard— Tests  Made 

ENORMOUSLY  increased  cost  of  castings  for  manhole 
covers  during  the  war. started  the  Chicago  Sewer 
Department  on  a  hunt'  for  a  lighter  design  than  the 
standard  used  for  25  years'.  Finally  there  was  designed 
a  cover  in  three  pieces — base,  ring  or  curb  and  lid — in 
which  the  curb  can  be  reversed  without  tearing  up  the 

^Hti„  „  „„„„„! 


FIG.   1.     REVERSIBLE  M.-iXHOLE  COVER  IX  PLACE 

adjacent  pavement  after  the  ledge  supporting  the  lid  has 
worn  appreciably.  i4 

The  new  cover  is  about  90  lb.  lighter  than  the  standard' 
design.  The  cost  of  restoring  pavement  due  to  replacing 
wornout  two-piece  covers  is  high  since  for  a  minimum 
pavement  repair  the  charge  is  $20.  In  the  downtown  dis- 
trict this  repair  work  required  one  bricklayer,  three  men 
and  a  team  at  least  half  a  day.  Installation  of  covers  or 
replacements  of  the  old  type,  including  charge  for  restor- 
ing pavements,  costs  an  average  of  $56.50.  The  first 
replacement  of  the  reversible  type,  which  means  simply 
prying  out  the  curb  and  turning  it  over  without  disturb- 
ing the  pavement,  costs  $5.50.  After  both  shoulders  of 
the  ring  or  curb  have  been  worn  down  the  ring  can  be 
replaced  at  a  cost  of  about  $6,  plus  $5.50  for  labor.    With 


FIG.  2.    REPLACING  STANDARD  TYPE  OF  MANHOLE  COVER 
Takes  one-half  day.  Interrupting  traffic  and  costing  $56.50. 
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FIG.  3.  REVERSING  RIN'G 
Ringr  pried  out  of  pavement 
ami  turned  over  at  cost  of 
$5.50. 


the  new  cover  the 
base  is  set  on  the 
masonry  and  remains 
permanently  in  phice. 
Resting  on  the  base 
is  the  curb  which  has 
two  flanges  or  ledges 
exactly  alike,  either 
one  of  which  may  be 
used  to  support  the 
lid.  This  feature 
doubles  the  life  of  the 
cover  and  saves  the 
adjacent  pavement. 
The  first  of  the  new 
covers  was  placed  two 
years  ago  in  front  of 
Marshall  Field's  on  State  St.  and  about  200  have  been 
set  in  the  most  congested  portions  of  the  business  dis- 
trict. 

For  experimental  purposes  some  of  the  newly  installed 
curbs  have  been  reversed  without  any  effect  on  the  pave- 
ment. The  operation  of  prying  the  ring  up.  out  of  a 
wood  block  pavement  and  hammering  down  the  adjacent 
pavement  with  a  maul  was  carried  out  for  a  representa- 
tive of  Engineering  Neivs-Record  to  photograph  on 
Monroe  St.  between  State  St.  and  Wabash  Ave.  without 

RESULTS  OF   DROPPING    1,200-I.n.   WEIGHT  ON   STANDARD   AJ^D 

RE\'ERSIBLE  MANHOLE  CO\T.RS 

Heavy  Type,  Curb  and  Bases  21  in.  in  Dianieter 

Weight    Resistance       Ft. -Lb.   per 

Lb.        in  Ft  .-Lb.      100-Lb.  Metal  Remarks 

Reversible 315  20.400  6.476  Not  broken 

Reversible 316  19,200  6,076  Cracked  (base  only1 

Reversible 313  20,400  6,517  Not  broken 

Standard 416  13.200  3,173  Broken 

Standard 418  14.400  3,445  Broken 

Standard 417  14,400  3,453  Broken 

Medium  Type,  Curbs  and  Bases  21  in.  in  Diameter 

Reversible 281  20,400  7,224  Not  broken 

Reversible 283  20.400  7,209  Not  broken 

Reversible .  283  20.400  7,209  Not  broken 

Standard 415  14,400  3,470  Broken 

Standard 413  12,000  2,905  Broken 

Standard 416  13,200  3,175  Broken 

interrupting  the  continuous  line  of  traffic  on  either  side. 
A  serious  pavement  difficulty  attends  this  kind  of  re- 
placement in  that  traffic  cannot  be  kept  from  the  new 
patch.  In  consequence,  settlement  of  the  concrete  base 
is  almost  sure  to  result.  Due  to  the  large  increase  in 
motor  vehicle  traffic  the  old  covers,  of  which  the  sewer 
and  water  departments  have  about  300,000,  are  wearing 
out  rapidly.  Few  covers  in  the  downtown  district  last 
more  than  fifteen  years  and  it  is  now  the  practice  to 
install  new  ones  when  pavements  are  relaid.  The  life  of 
pavements  in  the  downtown  district  averages  seven 
years.  One  of  the  photographs  shows  the  worn  and 
broken  ledge  of  a  cover  on  Monroe  St.  near  the  other 
two  shown.  This  cover  was  considered  extra  hazardous 
to  traffic  and  ready  for  replacement  after  eight  years. 


Tests  of  the  old  and  new  manhole  covers  have  been 
made  at  the  plant  of  the  Campbell,  Wyant  &  Cannon 
Foundry  Co.,  Muskegon,  Mich.,  by  dropping  on  them  a 
1,200-lb.  weight  various  distances.  For  testing  the 
curbs  a  heavy  cast-iron  base  was  provided  with  the  top 
grooved  to  receive  the  manhole  curb  casting.  The  curb 
fits  the  base  close  enough  to  prevent  any  lateral  move- 
ment of  the  curb.  A  layer  of  riddled  sand  1  in.  deep  was 
placed  between  the  base  plate  and  the  casting  under  test 
to  insure  an  even  bearing.  The  anvil  was  a  heavy  cast- 
ing with  the  base  machined  to  fit  the  curb  in  place  of  a 
standard  lid.  After  each  drop  the  casting  was  inspected 
for  any  cracks  or  distortion  of  metal  which  were  consid- 
ered the  point  of  failure.  Castings  of  the  different 
designs  were  poured  from  the  same  ladle  to  make  the 
tests  comparative.  For  curbs  the  drop  started  at  6  ft. 
and  was  increased  by  1-ft.  increments  until  the  casting 
broke  or  the  limit  of  the  electric  hoist,  17  ft.,  was 
reached.    For  lids  the  test  started  with  a  drop  of  18  in.. 
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FIG.  5. 


TEST  APPARATUS  FOR  BREAKING  MANHOLE 
COVER  BASE  AND  CURB 


which  was  raised  by  3-in.  increments  until  the  casting 
failed. 

Heavy  lids  weighing  155  to  158  lb.  broke  at  a  load  of 
3,300  ft.-lb.  and  medium  lirls  weighing  116  to  118  lb. 
broke  at  3,000  ft.-lb.  All  lids  broke  at  the  same  height 
of  drop,  but  the  lighter  sections  deflected  under  the  blow 
and  the  weight  rebounded  after  striking.  Before  break- 
ing the  medium  lids  dished  u>  to  I  in.  at  the  center. 

Maintenance  of  Chicago  sewers  is  handled  by  George 
E.  McGrath,  superintendent  of  the  sewer  department. 
The  new  cover  design  was  worked  out  and  patented  by 
Frank  Shanley,  in  charge  of  sewer  construction.  Bureau 
of  Sewers. 


FIG.  4.  LEDGE  OR  CURB  WORN  TO  DANGER  i'OI.VT 
This  cover  was  replaced  in  January.  Pavement  dropped 
about  g-in.  for  an  area  of  more  than  a  yard  around  it. 


Flood  Protection  Needed  in  Indianapolis 

Flood  dangers  in  Indianapolis  were  reported  upon 
recently  by  a  committee  of  the  Indianapolis  Chapter 
of  the  American  Association  of  Engineers,  with  the 
result  of  showing  that  channel  improvement  work  and 
enlargement  or  clearing  of  bridge  waterways  is 
urgently  needed  if  the  risk  of  inundation  and  serious 
property  damage  in  extreme  high-water  periods  are 
to  be  avoided.  The  work  to  be  done  lies  chiefly  between 
the  mouth  of  Fall  Creek  near  10th  St.  on  the  north 
side  and  the  Belt  R.R.  bridge  near  Raym.ond  St.  on 
the  south  side.  Several  bridges  are  of  insufficient 
length,  and  one  railroad  trestle  is  almost  certain  to 
clog  with  debris  in  an  extreme  flood  and  go  out ;  another 
bridge  is  too  low.  Protection  can  be  secured  by  build- 
ing flood  walls  instead  of  clearing  the  channel. 
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.\ich  Dam  Temperature  Changes  and 
Deflection  Measurements 

A  Suggested  Method  of  Experimentation  With 

Full  Size  Structures  Which  May  Give 

Information  Useful  in  Design 

By  Fred  A.  Noetzli 

Chief  Engineer.  Bissell  and  Sinnicks.  Con.sulting:  Engineers, 
San  Francisco,  Calif. 

CONSIDERABLE  tension  stress  and  probably  open 
cracks  occur  in  some  existing  arch  dams,  both  in 
vertical  as  well  as  in  horizontal  planes.  Several  kinds 
of  forces  and  other  influences,  such  as  temperature, 
shrinkage,  etc.,  may  occur  in  such  dams,  besides  water 
pressure.  It  is  the  object  of  this  article  to  call  the 
attention  of  engineers  to  the  importance  of  such  often- 


£/./!7S 


fluctuations  of  the  temperature  during  the  seasons  and 
at  various  elevations  between  base  and  crest.  Some 
mea.su rements  have  been  made  on  certain  dams  of  the 
gravity  type,  notably  the  Arrowrock  Dam  (see  Trans- 
actions, Am.  Soc.  C.  E.,  Vol.  LXXIX,  1915,  p.  1225  and 
Vol.  LXXXIV,  1921,  p.  109),  but  it  is  doubtful  if  the 
conditions  in  the  enormous  masses  of  concrete  of  grav- 
ity dams  are  truly  representative  of  what  may  occur  in 
this  respect  in  the  arches  of  a  slender  arch  dam.  It  is 
thei'efore  most  desirable  that  characteristic  series  of 
temperature  measurements  be  also  made  on  dams  of 
this  kind.  However,  such  inve.stigations  may  be  delayed 
for  a  considerable  period  of  time  before  new  structures 
have  been  built  and  equipped  with  adequate  measuring 
devices,  not  to  speak  of  the  time  it  will  take  from  there 
on,  to  obtain  the  truly  repi'esentative  series  of  figures, 
which  may  require  years  of  careful  observations. 


Cross-Section  of  Dam 
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FIGS.  1  TO  3— DEFIvECTIONS  AND  TEMPERATURE  CHANGES  OBSERVED  IN  THE  SA1..MON  CREEK  D.\M 


neglected  influences,  and  to  indicate  ways  and  means 
of  analyzing  their  effect.  As  temperature  variations 
are  probably  of  primary  importance  besides  the  water 
pressure  itself,  special  attention  will  be  given  in  this 
article  to  temperature  phenomena,  and  a  method  will 
be  shown  by  which  the  change  of  temperature  in  arch 
dams  can  be  estimated  from  measured  deflections. 

It  is  a  well-known  fact  that  tempei'ature  variations 
in  the  concrete  of  arch  dams  are  responsible  for  deflec- 
tions which  under  certain  conditions  may  be  larger  than 
the  deflections  due  to  the  water  pressure  itself.  An 
increase  in  the  arch  temperature  will  push  the  arch 
crown  in  an  upstream  direction  while  a  decrease  cor- 
responds to  a  downstream  deflection.  It  is  evident  that 
such  movements,  which  may  occur  entirely  independent 
from  the  water  load,  will  result  in  additional  bending 
moments  and  stresses  being  put  up  in  the  arches,  and 
they  are,  therefore,  of  a  certain  importance  for  the 
design  of  structures  of  this  kind. 

So  far  as  the  writer  knows  there  are  no  direct 
measurements  of  temperature  variations  in  arch  dams 
available  which  would  furnish  a  reliable  record  of  the 


It  is  possible,  however,  to  estimate  the  temperature 
changes  in  arch  dams  from  deflection  measurements, 
and  it  is  the  purpose  of  this  article  to  demonstrate  a 
method  leading  to  fairly  accurate  results  by  very  simple 
calculations. 

The  elastic  theory  of  the  arch  permits  to  figure  the 
deflections  of  an  arch  if  the  loads,  changes  of  tempera- 
tui-e,  shrinkage,  etc.,  are  known.  Consequently,  if  all 
the  unknown  quantities,  except  one,  are  kept  constant, 
the  measurement  of  the  arch  deflections  which  are  then 
due  entirely  to  the  one  variable  quantity,  may  lead  to 
estimating  the  size  of  this  unknown  quantity.  For  e::- 
ample,  if  for  an  arch  dam  the  deflections  have  been 
measured  during  various  seasons  when  the  water  in  the 
reservoir  stood  at  exactly  the  same  elevation,  it  is  then 
reasonable  to  assume  that  any  diff"erence  in  the  deflec- 
tion at  the  two  moments  of  observation  is  due  mainly 
to  a  variation  of  the  arch  temperature.  Of  course,  the 
elementary  arch  slices  of  arch  dams  are  not  free  to  slide 
one  over  the  other,  as  is  generally  assumed  for  theo- 
retical investigations,  and  the  arch  deflections  at  the 
various  elevations  may   therefore   be   influenced   some- 
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what  by  this  fact  and  also  by  vertical  cantilever  action. 
Nevertheless,  such  investigations  may  be  of  assistance 
in  forming  an  idea  as  to  the  importance  of  temperature 
changes  in  arch  dams. 

In  a  paper,  entitled  "The  Circular  Arch  under  Normal 
Loads,"  by  Professor  William  Cain  {Proceedings,  Am. 
Soc.  C.  E.,  October,  1921,  p.  285),  an  exact  formula  is 
developed  by  which  it  is  possible  to  calculate  for  a 
change  of  arch  temperature  the  crown  deflection  of  a 
hingeless  elastic  arch.  Based  upon  this  formula,  the 
change  of  the  arch  temperature  for  a  measured  deflec- 
tion may  be  calculated  for  an  arch  slice  of  1  ft.  thickness 
by  the  equation, 
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uniform     change    of     arch    temperature     in 

degrees  F.; 
deflection  of  arch  crown; 
coefficient  of  expansion; 
radius  of  center  line  of  arch; 
rise  of  center  line  of  arch; 
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=  thickness  of  arch; 

^  half  central  angle  of  arch. 

dimensions  are  measured  in  feet. 

a  paper  entitled  "Gravity  and  Arch  Action  in 
Curved  Dams"  {Transactions,  Am.  Soc.  C.  E.,  Vol. 
LXXXIV,  1921,  p.  12),  the  writer  has  developed  an  ap- 
proximate formula  for  arch  deflections  resulting  from 
temperature  changes, 

D  =  1.56  iZcT 
from  which 

^  =  r5k^  (2) 

The  notation  is  the  same  as  given  above. 

By  measuring  the  deflection,  D,  in  inches,  as  is  usu- 
ally done,  and  by  assuming  for  average  cases  the 
coefficient  of  expansion  c  =;  0.000  0055,  there  results 
the  simple  formula, 

T  =  10,000  D/R  (approximately)  (3) 

Equation  (3)  is  about  as  simple  as  possibly  may  be 
expected  for  a  problem  which  theoretically  is  as  compli- 
cated as  is  well  illustrated  by  Equation  (1).  Neverthe- 
less, the  approximate  formula  (3)  furnishes  fairly 
reliable  results  for  the  upper  parts  of  most  arch  dams, 
and  for  which  the  proportion  between  thickness  and 
rise  of  arch  is  less  than  about  0.8.  For  thick  and  flat 
arches  this  formula  cannot  be  expected  to  furnish  other 
but  rough  approximations,  and  in  extreme  cases  the 
value  of  T  by  (3)  is  only  about  50  per  cent  of  T  calcu- 
lated by  Equation  (1). 

It  is  of  importance  to  note  that  in  the  above  formulas 
for  temperature  variations  the  modulus  of  elasticity  of 
the  arch  material  does  not  occur,  and,  consequently,  a 
factor  of  considerable  uncertainty  is  thus  eliminated. 
It  would  appear,  therefore,  that  the  only  assumptions 
to  be  made  are  with  regard  to  the  "fixity"  of  the  arches 
and  the  coefficient  of  expansion,  c.  For  a  dam  under 
pressure  the  arches  may  be  assumed  as  rigidly  fixed  at 
the  abutments  unless  calculations  or  observations 
should  indicate  the  occurrence  of  open  cracks.  The 
coefficient  of  expansion,  c,  may  probably  be  judged  with- 
in 10  per  cent  to  20  per  cent  and  therefore  the  accuracy 
of  equation   (1)   would  appear  to  be  also  within  such 


limits  for  the  freely  arching  parts  of  arched  dams  and 
for  uniform  temi>erature  changes. 

Example — A  very  interesting  set  of  deflection  meas- 
urements was  made  on  the  Salmon  Creek  Dam  in  Alaska. 
The  deflection  curves  of  this  structure  were  published 
and  discussed  by  L.  Jorgensen  {Transactions,  Am.  Soc. 
C.  E.,  Vol.  LXXXIII,  1919-20,  p.  316),  who  is  the 
designer  of  the  dam.  Some  of  the  curves  which  are  of 
particular  interest  with  regard  to  the  subject  of  the 
present  article  are  shown  on  Figs.  1  to  5. 

It  is  of  interest  to  note  that  Curve  No.  4  of  May  18, 
1915,  and  Curve  No.  5,  of  Dec.  2,  1915  (Fig.  2)  repre- 
sent deflections  of  this  dam  with  the  water  level  in 
the  reservoir  being  very  nearly  at  the  same  elevation 
on  both  dates.  This  is  also  the  case  for  Curve  No.  6 
of  June  25,  1915,  and  Curve  No.  7,  of  Dec.  27,  1915 
(Fig.  4),  respectively.  From  a  comparison  between 
each  set  of  curves  in  Figs.  2  and  4,  it  is  evident  that 
other  influences  besides  water  pressure  must  have  been 
at  work  to  cause  such  large  variations  in  the  arch 
deflections  for  the  same  water  load. 

It  is  most  probable  that  the  chemical  heat  of  this 
comparatively  slender  arch  dam  had  been  lost  during 

TABLE  SHOWS  TEMPERATURE  EFFECTS  ON  SALMON 
CREEK  DAM 
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the  severe  winter  which  intervened  between  the  comple- 
tion of  the  dam  in  the  summer  of  1914  and  the  date 
of  the  measurements  relating  to  these  deflection  curves. 
Apparently  the  dam  had  also  taken  its  "initial  set" 
prior  to  these  measurements,  as  indicated  by  the  note 
that  the  pressure  of  about  110  ft.  of  water  in  the 
reservoir  was  necessary  to  keep  the  construction  joints 
closed.  The  influence  of  lateral  expansion  (Poisson's 
ratio)  and  of  swelling,  etc.,  was  probably  the  same  for 
each  of  the  two  sets  of  deflections,  so  that  with  reason- 
able certainty  it  may  be  assumed  that  the  difference 
in  deflection  at  the  various  elevations  was  due  entirely 
to  the  diff'erence  of  the  arch  temperature  on  the  two 
respective  days  that  the  measurements  were  taken. 

Furthermore,  it  is  probable  that  for  this  particular 
dam  the  arch  action  is  much  less  restrained  by  vertical 
cantilever  action,  than  might  be  assumed  otherwise, 
because  calculations  made  by  the  writer  (published  in 
the  papers  referred  to  previously)  seem  to  indicate  that 
the  vertical  cantilever  of  this  dam  is  broken  at  various 
elevations.  These  considerations  may  justify  the  use 
of  Equations  (1)  and  (3)  for  determining  the  varia- 
tions of  the  arch  temperature  which  apparently  was 
responsible  for  the  difference  in  the  arch  deflections, 
and  they  may  give  confidence  in  the  reliability  of  the 
results  without  a  special  investigation  for  combined 
cantilever  and  arch  action  being  necessary. 

The  accompanying  table  gives  the  arch  elements  for 
various  elevations,  and  also  the  difference  of  the  arch 
temperatures  as  determined  by  Equations  (1)  and  (3). 
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(Slide  rule  accuracy.)  The  values  for  T  were  plotted 
on  Figs.  3  and  5.  The  remarkably  clo.se  coincidence 
between  the  results  obtained  by  the  theoretically  exact 
Eq.  (1)  and  by  the  approximate  Formula  (3)  is 
well  illustrated  by  the  lines  of  Figs.  3  and  5.  A  con- 
siderable discrepancy  exists  only  for  the  lower  thick 
and  flat  arches  of  this  dam  for  which  the  approximate 
formula  probably  should  not  be  used  if  a  maximum 
degree  of  accuracy  is  desired. 

In  the  above  investigations  it  was  assumed  that  the 
variation  of  the  arch  temperature  occurred  uniformly 
over  the  whole  cross-section  and  along  the  entire  length 
of  each  elementary  arch  slice.  It  is  obvious,  however, 
that  a  marked  difference  may  exist  at  certain  times  be- 
tween the  temperature  of  the  arches  on  the  water  and 
on  the  air  side  respectively.  Such  differences,  of 
course,  could  be  determined  only  by  careful  measure- 
ments of  the  temperature  of  the  dam  body  itself. 

The  deflection  and  temperature  curves  in  Figs.  2,  3, 
4  and  5  show  clearly  the  influence  of  the  air  tempera- 
ture near  the  crest  of  this  dam.  At  El.  1095  a  "knee" 
occurs  both  in  the  deflection  as  well  as  in  the  tem- 
perature curves.  The  construction  of  the  dam  had  been 
interrupted  during  the  winter  when  the  dam  had 
reached  El.  1095,  and  concreting  was  continued  only 
in  the  following  spring.  Thus,  the  arch  ring  below 
El.  1095  which  had  been  constructed  during  the  cold 
season  did  shrink  less  than  the  other  arches  above  or 
below.  Consequently,  it  took  a  greater  portion  of  the 
load  w'hen  the  arch  came  under  pressure  and  some  load 
was  transferred  by  shear  and  vertical  beam  action  to 
this  portion  both  from  above  and  below.  This  load 
distribution  may  have  been  changed  somewhat  by  a 
variation  of  the  temperature  conditions,  and  this  prob- 
ably accounts  for  the  irregularity  of  the  temperature 
curves.  At  the  same  time  this  phenomenon  illustrates 
the  necessity  of  co-ordinating  design  and  construction 
of  such  a  dam. 

From  the  table  and  the  curves  of  Figs.  3  and  5,  it  is 
seen  that  the  average  temperature  of  the  body  of  the 
Salmon  Creek  Dam  varied  for  about  15  deg.  to  25  deg. 
near  the  crest  and  for  approximately  half  this  amount 
near  the  base.  Of  course,  it  cannot  be  assumed  that 
the  deflections  were  measured  at  the  seasonal  maximum 
and  minimum  which  for  this  dam  occur  probably  in 
August  and  February,  respectively.  Those  figures 
nevertheless  indicate  the  large  variations  of  tempera- 
ture which  may  occur  in  slender  arch  dams. 

For  the  sake  of  comparison  between  theoretical  and 
actual  deflections,  the  arch  deflection  curves  resulting 
from  water  pressure  alone,  are  shown  in  Figs.  2  and  4. 
These  deflections  were  calculated  by  Professor  Cain's 
exact  and  the  writer's  approximate  deflection  formulas 
for  water  pressure.  These  formulas  may  be  found  in 
the  papers  referred  to  previously. 

Conclusions- — The  investigations  published  in  this 
article  with  regard  to  temperature  changes  in  arch 
dams  were  made  less  for  the  purpose  of  illustrating 
the  conditions  of  the  Salmon  Creek  Dam,  than  with  the 
aim  of  inducing  engineers  to  measure  the  deflections 
of  existing  arch  dams  more  frequently  and  more  sys- 
tematically than  has  been  done  in  the  past.  The  for- 
mulas given  (and  others  published  in  the  paper.^ 
referred  to  elsewhere)  may  further  be  used  as  simple 
but  very  powerful  instruments  for  determining  by 
observations  the  effect  of  certain  still  somewhat  obscure 


actions,  such  as  shrinkage,  swelling,  flow  of  concrete, 
ice  pressure,  etc.,  in  dams  under  various  load  and  tem- 
perature conditions. 

The  deflection  of  an  arch  dam  may  in  the  main  part 
be  due  to  the  following  reasons:  Water  pressure; 
cantilever  action ;  change  of  temperature ;  shrinkage  of 
concrete ;  swelling ;  "flow"  of  concrete ;  lateral  expansion 
(Poisson's  ratio);  ice  pressure;  etc.  In  many  cases  it 
may  be  possible  to  predetermine,  measure  or  keep  con- 
stant all  the  unknown  quantities  except  one,  and  then 
measure  the  deflections  and  calculate  the  size  of  the 
unknown  factor. 

Such  an  example  has  been  given  for  the  Salmon 
Creek  Dam  with  regard  to  temperature,  and  for  future 
investigations,  such  calculations  might  be  supplemented 
by  measuring  the  air  and  water  temperatures  at  various 
depths  and  comparing  with  the  calculated  arch  tem- 
peratures. Ice  pressure  could  be  determined  similarly  if 
the  water  pressure  is  kept  constant  and  the  arch  tem- 
perature is  either  measured  or  estimated,  for  instance 
by  comparing  with  observations  made  previously. 

Shrinkage  of  the  concrete  may  be  determined  either 
by  measuring  and  adding  all  the  visible  cracks,  or  by 
observing  the  deflections  when  the  dam  comes  under 
pressure  for  the  first  time  and  at  the  instant  when  all 
the  visible  shrinkage  cracks  are  being  closed. 

Flow  of  concrete  might  be  detected  by  measuring  the 
increase  of  the  arch  deflections,  when  load  and  arch 
temperature  are  being  kept  constant,  etc.  Ultimately, 
it  may  even  be  possible  to  get  also  some  information 
with  regard  to  the  modulus  of  elasticity  of  large  dams. 

It  is  not  claimed  that  all  of  the  above-mentioned 
unknown  quantities  are  capable  of  determination  within 
close  limits  of  accuracy.  Some  of  them,  such  as  tem- 
perature and  coefficient  of  expansion,  cantilever  action, 
shrinkage,  flow  of  concrete  and  ice  pressure  will  prob- 
ably in  time  be  brought  fairly  well  under  control. 
Some  others  may  defy  all  attempts  or  possibly  be  found 
of  such  small  influence  that  they  may  be  either  com- 
bined, or  neglected  all  together.  In  any  case,  it  will 
require  long  series  of  very  accurate  observations  cov- 
ering a  wide  range  of  conditions  in  order  to  crystallize 
out  some  final  and  reliable  results. 

Thus,  there  offers  itself  to  hydraulic  engineers  a 
most  interesting  and  fascinating  field  of  activity,  and 
it  is  to  be  hoped  that  members  of  the  profession  who 
have  the  opportunity  to  make  deflection  measurements 
of  arch  dams  will  avail  themselves  extensively  of  the 
opportunity  to  enlighten  our  present  limited  knowledge 
on  this  subject  and  thus  to  help  for  future  progress 
to  be  made  in  arch  dam  design. 


Suit  for  Damage  to  Bridge  Pier  by  Blasting 

The  Supreme  Court  has  decided  that  the  Keokuk  & 
Hamilton  Bridge  Co.  is  entitled  to  only  nominal  dam- 
ages for  injury  to  a  pi-otection  pier  of  its  bridge  over 
the  Mississippi  River  due  to  blasting  by  the  government 
in  channel  work.  The  lower  courts  were  sustained  by 
the  decision.  It  was  held  by  the  lower  courts  that  the 
damage  to  the  pier  could  have  been  repaired  for  $1,00<). 
Instead  of  repairing  the  pier,  however,  the  bridge  com- 
pany decided  to  rebuild  the  bridge  to  stand  heavier 
traflic  and  brought  suit  against  the  government,  alleg- 
ing that  the  pier  had  been  destroyed  and  in  that  way 
had  been  taken  by  the  United  States.  This  contention 
was  not  upheld  by  any  of  the  courts. 
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Urges  Co-operation  Between  Railroads  and  Motor  Trucks 

Railroad  Executive  Seeks  Solution  of  Terminal  and  Branch-Line  Problems  in  Joint 
Motor-Truck  Delivery  and  Short-Haul  Service 


By  W.  H.  Lvford 
Vioe-rrtsident.  the  Chicago  &  Eastern  Illinois  Ry.,  Chicago,  111. 


In  an  address  delivered  before  the  second  national 
conference  on  education  for  highway  engineering  and 
hightcay  transport,  held  in  Washington,  D.  C.,onOct.28, 
1922,  W.  H.  Lyford,  vice-president  of  the  Chicago  & 
Eastern  Illinois  Raih(>ay  Co.,  analyzed  the  present 
freight  transportation  problem  of  the  country  and  out- 
lined some  of  the  methods  by  which  he  believes  they  will 
be  solved.  Mr.  Lyford  stressed  the  inadeqimcy  of 
terminal  facilities  and  the  resulting  inefficient  use  of 
railroad  equipment,  and  developed  his  ideas  with  regard 
to  more  effective  collection  and  delivery  and  a  more 
economical  allocation  of  freight  traffic  to  railroad  and 
highway  carriers.  The  following  is  an  abstract  of  Mr. 
Lyford' s  address. — Editor. 

IN  THIS  discussion  the  term  "complete  transportation" 
will  be  used  to  describe  the  handling  of  goods  all  the 
way  from  the  premises  of  the  shipper  to  those  of  the  con- 
signee. The  term  "trader"  will  apply  both  to  shipper  and 
to  consignee.  The  trader  is  concerned  only  with  complete 
and  trustworthy  transportation  available  at  a  cost  that  will 
be  low  enough  to  avert  the  danger  of  curtailing  his  trade. 
Charges,  therefore,  must  be  as  low  as  is  consistent  with  the 
maintenance  of  adequate,  regular  and  prompt  service. 

Complete  transportation  cannot  be  furnished  regularly 
and  promptly,  however,  unless  the  charges  of  the  carriers 
are  high  enough  to  pay  all  the  expenses  of  carriage  plus  a 
profit  sufficient  to  warrant  the  investment  of  capital  and 
energy  to  install  the  service  and  to  keep  it  abreast  of  in- 
creasing traffic  demands.  In  normal  times,  the  volume  of 
freight  traffic  in  this  country  increases  at  a  rate  of  not  less 
than  6  per  cent  per  year. 

Classes  of  Transportation — Transportation  of  goods  falls 
into  four  general  classes:  Parcel  post,  express,  less-than- 
carload  or  package  freight  (commonly  called  l.c.l.),  and 
carload  freight.  The  essential  difference  between  carload 
and  l.c.l.  freight  is  that  the  former  is  loaded  and  unloaded 
on  an  industry  track  or  a  team  track  at  the  expense  of  the 
trader,  while  l.c.l.  freight  is  loaded  and  unloaded  and  passed 
through  a  station  at  the  expense  of  the  railway.  Carload 
rates,  therefore,  are  substantially  less  per  ton  than  l.c.l. 
rates  for  carrying  the  same  goods. 

Collection  and  Delivery — In  all  these  classes  the  railway 
actually  performs  the  entire  transportation  service  except 
the  movement  between  the  premises  of  the  traders  and  the 
stations  of  the  railway  company.  As  the  collection  and  de- 
livery of  freight  must  be  performed  at  the  expense  of  the 
trader,  industries  have  been  located  as  closely  as  possible  to 
railway  stations,  which  practice  results  in  congested  dis- 
tricts at  such  points.  In  a  large  city,  a  distance  of  two 
miles  between  two  locations  for  a  station  may  make  a  dif- 
ference of  300  per  cent  in  the  interest  charges  on  the  neces- 
sary real  estate.  In  Chicago,  for  example,  the  interest 
charge  alone,  on  real  estate  at  12th  St.,  on  which  a  freight 
station  is  located,  is  more  than  $2.50  per  ton  of  freight  han- 
dled through  the  station.  If  the  station  were  located  at 
33rd  St.,  such  interest  charge  would  be  reduced  to  about  80c. 
per  ton.  The  amount  of  interest  saved  by  moving  this 
station  would  pay  the  cost  of  well  organized  cartage  between 
the  33rd  St.  station  and  the  premises  of  the  trader. 

Under  present  operation,  outbound  freight  is  brought  to 
the  stations  by  whatever  method  and  at  whatever  time  the 
traders  choose.  Inbound  freight  is  removed  from  the  station 
in  like  manner  on  an  average  of  about  three  days  after  its 


arrival.  This  necessitates  using  the  railway  station  for 
storage,  which  would  be  unnecessary  if  collection  and  de- 
livery service  were  controlled  by  or  operattid  in  co-operation 
with  the  railway.  In  this  case  a  narrow  roofed  platform 
having  tracks  on  one  side  and  a  highway  on  the  other  would 
meet  every  need.  The  function  of  railroads  is  to  furnish 
transportation,  not  storage,  which  rarely  is  profitable  to 
the  company  and  seriously  interferes  with  its  legitimate 
functions. 

With  few  exceptions,  freight  stations  in  large  cities  are 
now  so  congested  that  unless  more  traffic  can  be  passed 
through  them  or,  by  extravagant  expenditures,  they  can  be 
enlarged  or  multiplied,  the  roads  will  be  unable  to  handle 
the  normal  increase  in  freight  traffic. 

The  Railway  and  the  Highway — Complete  transportation 
of  goods  by  either  highway  or  railway  alone  can  be  fur- 
nished only  in  limited  fields.  Although  most  industries  and 
residences  are  connected  with  each  other  by  highways,  such 
transportation  is  economical  only  when  limited  to  a  dis- 
tance, placed  by  competent  truck  experts  as  anywhere  be- 
tween 25  and  150  miles.  Under  emergency,  longer  hauls 
may  be  justified  for  highway  traffic,  but  these  are  negligible 
in  considering  the  whole  field. 

On  the  other  hand,  comparatively  few  industries  and 
practically  no  residences  are  connected  with  each  other  by 
railways.  The  field  for  complete  transportation  of  goods 
by  railway  is  restricted  therefore  to  the  movement  of  car- 
load freight  between  industries  having  direct  rail  connec- 
tions. An  example  of  this  is  the  movement  of  coal  from  a 
mine  to  an  industry  located  on  a  side  track. 

Competition — In  this  country,  parcel  post,  the  express 
company,  the  railway,  and  the  trucker  all  are  competing  for 
the  transportation  of  the  same  goods.  Although  the  parcel 
post  and  express  are  transported  over  railways,  the  gov- 
ernment and  the  express  company  compete  with  each  other 
and  with  the  railway  for  the  carriage  of  packages  weighing 
70  lb.  or  less;  and  the  trucker  competes  with  the  other  three 
agencies. 

Competition  for  the  local  carriage  of  goods  within  city 
and  suburban  areas  should  be  welcomed  by  the  railways  as 
they  perform  this  service  at  an  actual  loss  while  the  trucker 
can  do  it  at  a  profit.  On  the  other  hand,  competition  with 
the  railway  for  the  carriage  of  goods  to  rural  districts 
along  main  lines  of  railways  is  harmful  to  the  railway  and 
unprofitable  to  the  trucker. 

Co-operation — With  the  parcel  post  there  is  complete  co- 
operation between  railways  and  highway  transportation  as 
the  government  has  its  own  cartage  system.  The  same  is 
true  for  the  express  company.  For  freight  traffic,  however, 
there  is  hardly  any  co-operation  between  the  railways  and 
the  motor  truck.  Unless  there  is  a  radical  change  from 
present  practice  in  railway  transportation  in  the  United 
States,  our  transportation  system  will  become  a  hindrance 
to  the  development  of  this  country. 

Five  years  ago  when  the  railway  system  was  placed  under 
federal  control  its  progress  was  halted  and  it  has  never 
regained  its  stride.  Development  has  not  kept  pace  with 
industrial  development,  as  net  revenues  have  not  been  suffi- 
cient to  attract  the  capital  needed  to  finance  normal  addi- 
tions and  betterments  to  road  and  equipment.  Although 
existing  rates  are  not  high  enough  to  produce  the  net  oper- 
ating income  to  which  the  Interstate  Commerce  Commission 
has  determined  the  railways  are  entitled,  the  tendency 
is  to  reduce  rates  with  no  reasonable  hope  of  increasing 
them. 

Inadequate    Terminal   Facilities — The    limitation    on 'the 
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traffic  the  railroads  can  move  is  a  matter  of  terminal  facili- 
ties. These  cannot  care  for  the  traffic  that  could  easily  be 
transported  over  the  main  lines  of  the  railways.  Under 
existing  rates,  the  line  haul  of  freight  would  be  highly 
profitable  if  the  revenue  were  not  absorbed  by  increasing 
terminal  expenses.  If  the  railways  are  to  remain  solvent, 
therefore,  and  carry  the  traffic  for  which  transportation  is 
demanded  they  must  find  a  way:  first,  to  reduce  terminal 
expenses,  and  second,  either  to  enlarge  their  terminal  facili- 
ties or  to  pass  more  traffic  through  the  existing  facilities. 

The  Present  Evils — This  is  the  most  important  problem 
before  the  American  people,  and  it  can  be  solved  only  by 
remedying  the  following  evils:  (1)  Too  low  compensation 
to  the  railroads  for  carrying  parcel  post  and  express  matter 
on  passenger  trains;  (2)  Lack  of  organized  collection  and 
delivery  service,  making  necessary  unreasonably  large  and 
costly  freight  terminal  facilities  and  an  unreasonably  large 
supply  of  freight  cars;  (3)  The  use  of  box  cars  for  the 
transfer  of  l.c.l.  freight  between  railway  stations  and  large 
terminal  areas  (this  could  be  done  more  economically  by 
trucks,  releasing  thousands  of  box  cars  from  unprofitable 
service  and  substantially  increasing  the  carrying  capacity 
of  the  railways)  ;  (4)  The  use  of  box  cars  as  trap-cars  for 
moving  l.c.l.  freight  through  terminal  areas  for  industries 
that  have  rail  connections  and  the  absorption  by  the  rail- 
ways of  trap-car,  subway,  and  lighterage  expenses,  which 
is  equivalent  to  furnishing  free  cartage  to  the  favored  few 
large  traders  in  discrimination  against  the  average  trader 
who  is  obliged  to  provide  his  own  cartage;  (5)  The  opera- 
tion of  branch  lines  on  which  the  traffic  is  too  light  to 
sustain  railway  transportation  and  which  could  be  better 
served  at  less  expense  by  the  motor  truck. 

Advantages  of  Co-operation — The  most  important  field 
for  co-operation  between  the  railway  and  the  truck  is  the 
collection  and  delivery  of  l.c.l.  freight  in  large  cities.  Com- 
paratively few  trucks  are  now  used,  first,  because  there  is 
no  co-operation  between  the  truckers,  and  second,  because 
there  is  no  co-operation  between  the  truckers  and  the  rail- 
ways. Under  present  conditions  the  delay  through  handling 
freight  at  railway  terminals  makes  the  use  of  motor  trucks 
unprofitable,  so  most  of  the  service  is  performed  by  horse- 
drawn  vehicles.  Trucks  are  profitable  only  when  they  can 
be  kept  moving  most  of  the  time.  No  single  road,  moreover, 
handles  freight  to  and  from  every  part  of  a  large  city  in 
sufficient  volume  to  make  profitable  its  collection  and  de- 
livery by  a  trucking  organization.  The  combined  l.c.l. 
freight  of  all  the  railways  in  a  city,  however,  could  be  col- 
lected and  delivered  by  a  properly  equipped  trucking  organ- 
ization at  less  cost  than  now  paid  by  the  traders  for  cartage 
and  still  yield  a  profit  to  the  trucking  company. 

In  the  principal  cities  of  Canada  the  railways  handle  col- 
lection and  delivery  under  separate  cartage  tariffs  and  the 
president  of  one  of  the  largest  of  them  has  stated  that  his 
railway  could  not  possibly  handle  its  traffic  through  present 
terminal  facilities  without  this  service. 

In  the  United  Kingdom  the  railways  handle  collection  and 
delivery  at  practically  all  their  stations.  The  chief  execu- 
tives of  several  British  railways  have  expressed  the  follow- 
ing conclusions:  First,  that  in  terminal  cities  and  large 
industrial  centers  the  collection  and  delivery  of  freight  by  a 
single  trucking  organization  is  absolutely  essential  to  the 
most  efficient  operation  of  freight  stations,  and  that  with 
the  co-operation  of  such  a  trucking  organization,  the  rail- 
way company  may  control  the  time  of  collection  and  delivery 
of  freight.  It  is  enabled  thereby  to  operate  its  stations 
throughout  the  24-hf.  day  if  necessary  and  to  use  the  same 
platforms  and  forces  for  handling  inbound  and  outbound 
freight.  Second,  that  collection  and  delivery  can  be  fur- 
nished under  a  separate  tariff  at  rates  high  enough  to  pro- 
duce an  actual  profit  from  the  cartage  operations  after 
paying  all  expenses,  and  low  enough  to  induce  9.5  per  cent 
of  the  traders  to  use  the  organized  collection  and  delivery 
service,  rather  than  perform  it  themselves.  Third,  that  in 
r'ngland,  where  the  general  conditions  are  substantially 
like  those  in  New  England,  the  railways  and  the  traders 
have  prospered  under  unified  cartage  systems  without  any 
substantial  additions  to  station  facilities. 


American  and  British  Systems  Contrasted — Contrast  the 
operations  of  a  large  terminal  freight  station  in  the  United 
States  with  a  typical  British  station.  In  this  country  in- 
bound freight  is  handled  over  one  set  of  platforms  by  one 
working  force  and  outbound  freight  over  another  set  by 
another  working  force.  Each  of  these  is  operated  through 
the  entire  business  day.  The  inbound  platform  is  piled  with 
freight  awaiting  delivery,  interfering  with  the  movement  of 
freight  across  the  platform.  When  the  inbound  cars  are  un- 
loaded they  must  be  pulled  out  of  the  station  and  set  into 
the  outbound  station  for  loading  the  following  day. 

In  a  typical  British  station  the  same  platforms  are 
used  for  handling  not  only  the  inbound  and  outbound 
traffic,  but  also  a  third  class  of  traffic,  and  they  are 
operated  throughout  the  entire  24-hr.  day.  When  the  day 
force  goes  on  at  8  a.m.  cars  loaded  with  inbound  freight 
stand  on  one  side  of  the  platform  and  a  line  of  trucks  or 
"lorries"  is  backed  up  at  the  other  side.  The  city  is  divided 
into  districts  and  the  freight  for  each  district  is  loaded  into 
one  or  more  lorries,  there  being  more  of  these  at  the  plat- 
form than  there  are  districts.  When  a  lorry  is  fully  loaded  a 
driver  is  summoned  by  telephone  from  a  nearby  stable.  He 
brings  a  heavy  Clydesdale  horse  and  drives  away  with  a 
three-ton  load  to  the  proper  district  where  he  makes  de- 
livery. An  empty  lorry  is  backed  in  the  place  of  the  one 
that  has  left,  which  in  turn  is  loaded  and  driven  away. 

Before  noon  all  inbound  freight  has  been  removed  from 
the  cars  and  delivered.  At  1  p.m.  the  station  platform  is 
clear  and  ready  to  receive  outbound  freight,  which  is  col- 
lected and  delivered  by  the  same  drivers  who  deliver  the  in- 
bound freight  in  the  morning.  Before  5  p.m.  all  outbound 
freight  is  collected,  loaded  into  cars,  and  dispatched  before 
midnight.  The  platform  is  then  clear  and  ready  to  receive 
the  heavy  fish  and  vegetable  traffic  which  begins  to  arrive 
at  1  a.m.  and  is  delivered  to  the  market  before  6  a.m.  At 
8  a.m.  the  platform  is  again  clear  and  waiting  for  inbound 
merchandise.  , 

In  this  country  demountable  truck  bodies  or  trailers  I 
doubtless  would  be  used  instead  of  the  British  lorries,  and 
tractors  would  be  substituted  for  the  horses.  On  our  plat- 
forms we  doubtless  would  use  four-wheel  trailer  trucks 
drawn  by  electric  tractors,  instead  of  the  two-wheel  trucks 
used  in  Great  Britain.  With  American  methods  applied  to 
the  British  system  of  collection  and  delivery,  much  greater 
efficiency  would  be  obtained  and  better  service  would  be 
rendered  than  is  now  rendered  there.  In  London,  three  of 
the  great  English  railways  have  combined  their  collection 
and  delivery  service  with  satisfactory  results,  the  manager 
of  the  combined  service  declaring  that  if  all  the  roads  reach- 
ing London  would  join  in  the  combination  even  greater 
economies  could  be  effected. 

The  average  railway  manager  in  this  country  fears  to 
encourage  the  establishment  of  this  service  because  of  the 
danger  that  the  railway  will  be  required  to  pay  its  cost,  and 
thereby  increase  terminal  expenses.  This  service  should  not 
be  forced  upon  the  trader  but  rather  be  offered  to  him 
under  a  separate  cartage  tariff  at  rates  that  would  be  less 
than  present  cartage  expense. 

Collection  and  Delivery  of  Carload  Freight — A  second 
field  for  co-operation  between  the  motor  truck  and  the  rail- 
way is  the  organized  delivery  of  carload  freight  from  public 
team-tracks  in  large  terminal  areas.  This  freight  is  now 
handled  at  the  expense  of  the  trader,  who  is  allowed  from 
two  to  five  days  within  which  to  unload  cars  after  he  has 
received  notice  that  they  are  ready. 

Generally  speaking,  there  is  a  shortage  of  team  tracks  in 
the  central  districts  of  large  cities  and  it  is  next  to  impos- 
sible to  build  more.  Cars  must  be  held  in  the  outer  yards 
until  there  is  room  for  them  and  then  they  must  be  held  on 
the  team  track  until  it  is  convenient  for  the  trader  to  unload 
them.  This  means  that  large  terminal  districts  are  full 
of  idle  ears,  and  the  average  time  that  box  cars  are  de- 
layed at  the  Port  of  New  York  and  in  the  switching  dis- 
trict of  Chicago  is  ten  days  per  trip.  If  all  cars  that  carry 
loads  into  New  York.  Chicago  and  other  large  terminal 
areas  could  be  unloaded  and  loaded  out  on  the  day  of  their 
arrival    or   on   the    following   day,   the    present   freight-car 
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equipment  of  the  railways  would  be  sufficient  to  meet  all 
transportation  needs  for  several  years  to  come.  Competi- 
tion between  railways  in  according'  privileges  to  traders  has 
crippled  freight-car  supply  and  thereby  has  injured  the 
trader  more  than  he  is  benefited  by  the  allowance  of  an  un- 
reasonable unloading  time. 

A  n-jw  system  of  delivering  carload  freight  must  be 
adopted,  and  it  will  require  the  co-operation  of  railways, 
truckers,  traders,  warehouse  men,  Interstate  Commerce 
Commission,  and  state  utilities  commissions.  Free  time  for 
holding  loaded  and  empty  cars  for  the  convenience  of 
traders  should  be  modified  to  insure  unloading  of  cars 
within  24  hr.  after  they  are  ready  and  loading  within  24  hr. 
after  they  are  placed.  This  would  deprive  the  trader  of  a 
substantial  amount  of  free  storage  and  require  him  to  pay 
warehouse  charges  on  inbound  freight  that  he  is  unable  to 
receive  on  the  day  of  its  arrival.  These  disadvantages, 
however,  could  be  to  some  extent  offset  by  cheaper  cartage 
furnished  by  an  organized  collection  and  delivery  service, 
and  the  warehouse  charges  might  be  reduced  substantially 
by  co-operation  between  railways,  truckers,  and  warehouse 
men.  The  average  time  required  by  a  freight  car  in  carload 
freight  service  to  make  a  round  trip  is  about  20  days.  Of 
that  time,  the  car  is  actually  moving  in  line  haul,  loaded  or 
empty,  only  2.2  days,  and  it  is  actually  earning  revenue  only 
1.5  days. 

Branch-Line  Service — Another  field  for  profitable  use  of 
the  motor  truck  is  transportation  of  freight  between  commu- 
nities served  by  branch  lines  of  railways  on  which  traffic  is 
too  light  to  pay  expenses.  These  lines  were  built  before 
motor  transportation  was  perfected.  They  have  performed 
a  necessary  public  service  but  have  outlived  their  useful- 
ness as  the  transportation  can  now  be  performed  better 
and  more  cheaply  on  the  public  highways.  In  several  cases 
in  which  railways  have  contemplated  branch  lines,  they 
found  they  could  better  afford  to  establish  their  own  truck 
service,  and  the  proposed  branches  have  not  been  built.  All 
such  losing  branch  lines  along  which  transportation  by  truck 
over  existing  highways  could  be  furnished  at  less  expense 
should  be  abandoned,  and  better  and  less  expensive  truck 
service  substituted  by  the  railway  company  if  the  truckers 
will  not  occupy  the  field. 

Who  Will  Benefit? — Five  parties  are  interested  in  these 
changes:  The  general  public  would  be  benefited  in  that  the 
city  streets  would  be  relieved  from  the  congestion  caused  by 
wagons  and  trucks  carrying  small  lots  of  freight  to  and 
from  the  railway  stations.  The  new  rural  highways  would 
last  longer  as  the  co-operation  of  railway  and  truck  would 
put  an  end  to  long-distance  trucking.  The  trader  would 
get  better  service  at  less  cost.  The  motor-truck  industry 
and  the  truckers  who  would  co-operate  with  the  railways 
would  increase  their  field  for  profitable  operation.  The 
warehousemen  would  profit  by  the  addition  of  the  storage 
now  furnished  by  railways.  Railways  would  cut  down 
terminal  expenses  and  increase  capacity  for  service. 

The  trucker  has  an  advantage  over  the  railway  in  that 
highways  are  constructed  by  the  general  public  through 
taxation,  while  the  railway  is  constructed  at  the  private  ex- 
pense of  the  railroad  company.  In  the  early  history  of  the 
country  public  lands  and  moneys  were  contributed  to  a  few 
railway  companies  to  promote  the  building  of  railways,  but 
such  donations  have  long  since  been  repaid  by  the  enhance- 
ment in  the  value  of  taxable  property  resulting  from  the 
operation  of  the  railroad. 

The  railroad  pays  through  taxation  a  large  share  of  the 
cost  of  building  and  maintaining  highways,  while  truckers 
pay  no  part  of  the  cost  of  building  and  maintaining  rail- 
ways. If  the  trucker  is  to  compete  with  railways,  either 
he  should  pay  a  substantial  part  of  the  cost  of  constructing 
and  maintaining  highways,  or  the  railway  should  be  relieved 
of  taxation  for  highway  purposes. 

If,  however,  the  trucker  would  take  over  that  part  of 
transportation  now  performed  by  the  railway  at  an  operat- 
ing loss,  on  which  he  could  make  a  reasonable  profit;  and, 
second,  would  cease  to  compete  with  the  railway  for  the 
traffic  that  the  railway  can  carry  at  a  profit,  on  which  the 
profit  to  the  trucker  is  very  doubtful;  and  third,  would  co- 


operate with  the  railway  in  handling  traffic  which  requires 
transportation  both  by  rail  and  highway — in  other  words, 
if  the  truck  would  supplement  the  railway  service  instead 
of  competing  with  it,  it  would  be  to  the  interest  of  the  rail- 
way that  the  expenses  of  the  trucker  should  be  reduced  to 
the  lowest  limit.  Then  the  railway  could  well  afford  to  pay 
substantial  taxes  for  highway  jiurposes  and  offer  no  objec- 
tion to  the  free  use  of  the  highway  by  the  trucker. 

There  is  a  steady  growth  of  public  sentiment  in  favor 
of  imposing  upon  the  trucker  a  more  substantial  part  of 
highway  expense,  which,  it  is  said,  is  caused  by  heavy 
trucks.  If  the  public  is  satisfied  that  the  truck  is  u.sed 
only  where  a  railway  could  not  furnish  so  good  a  service, 
the  public  would  cease  demanding  that  greater  burdens  be 
placed  upon  the  trucker. 

Diversity  of  Problems — No  scheme  of  operation  will  fit 
all  terminal  situations.  The  New  York  situation  demands 
the  use  of  motor  trucks  with  demountable  bodies  or  trailers 
to  move  the  freight  by  way  of  ferries  and  city  streets  be- 
tween railway  terminals  on  the  New  Jersey  shore  and  in- 
land, offtrack  stations  in  the  various  industrial  centers  of 
New  York.  By  the  use  of  ferry  boats  and  inland  offtracK 
stations,  instead  of  freight  cars  on  car  floats,  the  railroad 
would  be  able  to  release  large  holdings  of  valuable  dock 
property  for  the  docking  of  ocean  steamships.  The  inland 
stations  could  be  constructed  on  less  valuable  property,  and 
if  used  jointly  by  all  railways  and  steamship  companies 
would  offer  possibilities  of  joint  warehouses  and  industrial 
buildings. 

Real  estate  men  are  ready  to  undertake  to  secure  sites 
for  such  stations  in  all  parts  of  New  York  and  to  construct 
thereon  buildings  in  which  the  first  floor  would  be  adapted 
for  railway  stations.  They  would  be  willing  to  guarantee 
that  the  station  floors  would  be  leased  permanently  to  the 
railway  companies  at  nominal  rentals,  on  condition  that  the 
occupants  of  the  upper  floors  might  have  access  by  eleva- 
tors to  the  station  floor  for  the  receipt  and  delivery  of 
freight  without  expense  for  cartage.  An  organized  truck 
service  would  substantially  reduce  the  traffic  now  passing 
through  the  streets  of  New  York  and  the  cost  would  be 
much  less  than  the  cost  of  the  present  car-float  operations. 

The  Chicago  situation  is  more  complex.  The  distances  are 
so  great  and  the  railway  systems  so  completely  cover  the 
city  that  railways  must  supplement  the  truck  service  for 
long-distance  movement. 

In  Cincinnati  an  organized  truck  service  is  in  operation 
to  handle  most  of  the  transferring  of  freight  between  the 
city  stations  of  all  the  railroads  centering  there.  All  sta- 
tions are  equipped  with  machinery  for  handling  loaded  and 
empty  five-ton  demountable  truck  bodies,  which  are  loaded 
and  unloaded  on  the  station  platforms  and  moved  on  chassis 
under  the  control  of  a  dispatcher.  This  station-to-station 
service  could  easily  be  extended  through  the  industries  and 
some  of  the  largest  traders  in  Cincinnati  have  requested 
such  service. 

At  St.  Louis,  organized  motor-truck  service  with  trailers 
and  semi-trailers  has  long  been  in  operation  between  the 
freight  stations  at  East  St.  Louis  and  inland  stations  in 
St.  Louis.  This  service  conforms  closely  to  that  outlined 
for  New  York,  except  that  the  trucks  cross  the  river  on 
bridges  instead  of  ferries. 

At  St.  Paul  and  Minneapolis,  the  Great  Northern  and 
Northern  Pacific  Rys.  for  many  years  have  used  large  box 
cars  at  freight  stations  for  outbound  l.c.l.  freight  in  differ- 
ent parts  of  both  cities.  When  the  cars  are  loaded  they  are 
switched  to  a  common  transfer  station  about  half-way 
between  the  Twin  Cities  where  the  freight  is  transferred 
from  the  station  cars  to  line  cars  for  any  destination  on 
either  railroad; 

The  Chicago,  Milwaukee  &  St.  Paul  Ry.  uses  a  similar 
service  in  the  Twin  Cities.  The  president  of  that  road  has 
said  that  by  substituting  that  service  for  the  separate  sta- 
tions previously  used  in  each  city,  his  company  had  been 
able  to  move  its  increasing  freight  traffic  with  40  per  cent 
less  cars  than  were  previously  required  for  movement  from 
separate  stations  in  each  city. 

In  each  city  there  is  a  practical  solution  which,  with  the 
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full  co-operation  of  railways  and  trucks,  would  result  in  the 
movement  of  freight  through  the  city  stations  more 
promptly  and  thus  enable  the  railway  to  furnish  much  more 
transportation  service  without  increase  of  facilities  and 
without  increasing  transportation  charges. 

Summary— Trucks  should  supplement  the  railways  and 
not  compete  with  them.  Wherever  complete  transportation 
can  be  furnished  by  the  truck  more  efficiently  and  cheaply 
than  by  the  railway,  the  truck  should  be  used.  Wherever 
the  railway  service  is  adequate  and  profitable  and  less  ex- 
pensive than  truck  service,  the  railway  should  perform  the 
service.  Where  the  best  and  cheapest  service  can  be  fur- 
nished profitably  by  the  railroad  and  truck  combined,  the 
railway  and  the  trucker  should  co-operate  in  furnishing  that 
service.  The  railway  and  the  truck  should  keep  out  of  each 
other's  special  territory  and  less  expensive  service. 


Concrete  Alley  Paving  Practice 
in  Milwaukee 

Rich  Dry  Mixture  Required— All  Aggregate  Passes 

a  One-Inch  Ring — Tamped  Surface  Finished 

With  Dry  Mortar  Floated  In 

CONCRETE  pavement  for  alleys  has  been  developed 
by  superior  construction  to  a  high  degree  of  service- 
ability, at  a  moderate  cost,  by  the  Milwaukee  Depart- 
ment of  Public  Works.  In  1921  pavement  of  the  sec- 
tion shown  by  Fig.  1,  and  of  1:2:3  concrete,  was  laid 
at  an  average  price,  for  147  blocks,  of  $1.80  a  square 
yard.  This  price  includes  a  longitudinal  joint,  with  a 
bituminous  filler;  transverse  joints,  with  filler,  at  least 
every  25  ft.,  and  joints,  with  filler,  where  the  sides  come 
against  masonry  building  walls  or  where  telephone 
poles  or  similar  obstacles  have  to  be  encircled  by  the 
concrete.  With  a  moderate  demand  at  first,  house- 
holders are  now  putting  in  applications  for  alley  pave- 
ments more  than  twice  as  fast  as  the  bureau  of  streets 
can  construct  them. 

A  high  quality  of  construction  has  been  laid  down 
as  the  first  requirement.  In  no  respect  are  the  engi- 
neers of  the  department  or  the  contractors  who  do  the 
work  permitted  to  consider  alley  concreting  as  second- 
class  paving.  Indeed,  the  specifications  for  materials 
and  workmanship  are  quite  as  exacting  as  for  concrete 
pavements  for  main-traffic  streets.  A  three-year  guar- 
antee is  demanded  of  the  contractor  against  defects  due 
to  improper  materials  or  inferior  workmanship.  Only 
the  best  sand  and  coarse  aggregate  are  allowed,  the 
consistency  is  rigidly  controlled  and  the  rules  for  finish- 
ing are  precise  and  exacting. 

As  shown  by  Fig.  1  the  pavement  slab  is  dished  trans- 
versely and  is  separated  longitudinally  by  a  filled  joint 
along  the  center  line.  Instead  of  a  uniformly  thick  slab, 
which  is  the  more  general  practice,  the  two  halves  of 
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FIG.  1 — SECTION  OF  CONCRETE  PAVEMENT'FOR  ALLEYS. 
MILWAUKEE.  WIS. 

the  slab  taper  from  8  in.  at  the  center  joint  to  6  in.  at 
the  edges.  This  is  a  heavier  pavement  than  is  common 
for  alleys  where  usually  the  traflic  is  light  and  the  speed 
of  vehicles  is  slow.  With  the  rather  poor  soil  and  not 
very  good  subsoil  drainage  in  Milwaukee,  this  heavier 


FIG.  2— FLOAT  FOR  WORKING  DRY  MORTAR  INTO 
SURFACE 

pavement  was  considered  wise.  Besides  the  longi- 
tudinal center  joint  thei"e  are  transverse  joints  every 
25  ft.,  and,  as  stated,  a  joint  filler  is  used  where  the 
pavement  abuts  building  walls  or  where  manhole 
tops,  poles  or  other  structures  project  through  the 
pavement. 

Alley  pavements  are  10,  15  and  20  ft.  wide  in  Mil- 
waukee, which,  with  the  joint  arrangement  indicated, 
give  a  structure  of  rather  small,  separate  slabs  and  a 
correspondingly  large  latitude  for  expansion.  Cracking 
has  not  been  entirely  avoided  by  this  construction  but 
on  the  whole  there  are  very  few  cracks  of  serious 
characteristics.  The  required  thickness  of  joints  is  4  in. 
The  transverse  joints  are  fiber  matrix  and  bitumen 
and  the  longitudinal  joints  are  either  the  same  construc- 
tion or  a  bitumen  filler  which  will  not  flow  in  hot 
weather  or  become  brittle  in  winter. 

A  rich,  dry  mixture,  with  small-size  and  an  espe- 
cially clean,  well-graded  aggregate  is  insisted  upon.  A 
coarse  washed  sand  is  used  and  if  the  coarse  aggregate 
is  gravel  it  has  to  be  washed  and  screened.  All  aggre- 
gate must  pass  a  1-in.  round  ring  and  no  more  than 
5  per  cent  of  the  coarse  aggregate  may  pass  a  quarter- 
inch  screen.  A  one-minute  mix  is  required  and  a  dry 
mixture  is  absolutely  demanded,  one  that  requires  vig- 
orous tamping  to  bring  the  water  to  the  surface. 

In  placing  the  pavement,  the  subgrade  is  brought  to 
the  exact  profile  shown  by  Fig.  1  and  when  any  fill  is 
required  it  is  rolled  with  a  10-ton  roller  or  tamped  with 
a  50-lb.  tamper  having  a  face  not  exceeding  100  sq.in. 
The  concrete  is  placed  between  a  center  and  side  forms 
and  surfaced,  with  a  strike-board,  one  side  at  a  time, 
using  the  forms  as  guides.  A  finishing  operation  fol- 
lows which  is  a  special  feature  of  practice  in  Mil- 
waukee. 

When  the  slab  has  been  brought  to  the  proper  con- 
tour with  the  strike-board,  it  is  tamped,  using  a 
12xl6x2-in.  wooden  tamper  with  a  li-in.,  4i-ft.  handle. 
The  tamping  is  continued  until  the  water  is  flushed  to 
the  surface.  Then  a  1 : 1  mixture  of  cement  and  sand 
— all  passing  a  No.  8  screen — is  evenly  spread  over  the 
surface  in  an  amount  sufficient  to  absorb  the  water. 
This  surfacing  is  then  floated,  with  floats  constructed 
as  shown  by  Fig.  2,  until  the  dry  mortar  is  thoroughly 
incorporated  with  the  concrete.  At  least  one  sack  of 
cement  is  used  for  each  30  sq.yd.  of  surface.  If  this 
does  not  absorb  the  water,  another  coat  is  ap- 
plied. 

Altogether  the  surface  is  gone  over  five  times  with 
the  float,  until  at  the  last  floating  the  mortar  top  is 
pasty  and  adhesive  and  is  slightly  drawn  along  with 
the  float. 
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Filters  for  Duluth  Water  Supply 
Considered  Unnecessary 

Intensive  Investigation  by  State  Board  of  Health 

Engineers  Indicates  Filtration  Not 

Warranted  at  Present 

FOR  nearly  two  years  sanitary  engineers  and  water 
analysts  of  the  Minnesota  State  Board  of  Health 
have  been  investigating  the  water  supply  of  Duluth, 
Minn.  The  principal  fact  to  be  determined  was  whether 
chlorinated  water  from  Lake  Superior  1,500  ft.  off 
shore  in  60  ft.  of  water  and  8 J  miles  from  the  center 
of  the  main  business  section  is  safe  or  whether  it  would 
be  advisable  to  install  filters,  to  improve  storage  or 
distribution  methods  or  to  make  changes  in  the  treat- 
ment or  disposal  of  the  sewage.  While  definitely 
stating  that  it  is  not  against  filters  the  board  goes  on 
I'ecord  with  the  statement  that  the  expense  is  not  now 
warranted. 
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RESULTS  OF  DULUTH  WATER  AND  SEWAGK  SURVEY 
Figures  at  the  top  show  the  position  of  sewer  outlets  and 
the  tributary  population.     In  the  table  at  the  bottom  is  indi- 
cated the  amount  and  character  of  contamination. 


The  board  has  been  watching  the  supply  for  12  years 
and  several  recommendations  for  improvement  have 
been  made.  A  hypochlorite  plant  installed  at  the 
board's  request  in  1912  was  replaced  by  liquid  chlorine 
in  1916.  A  city  laboratory  was  established  in  1921 
but  analyses  have  been  carried  on  since  1912  in  the 
branch  laboratory  of  the  state.  The  Edison  reservoir 
is  being  covered  to  prevent  dust  contamination. 
Emergency  intakes  and  cross-connections  with  other 
sources  have  been  eliminated. 

The  present  survey  consisted  in  sampling  the  ^yater 
from  selected  points  2  miles  apart  in  the  western  end 
of  Lake  Superior  and  from  the  St.  Louis  River  to 
determine  the  extent  of  the  pollution  from  sewers. 
Sanitary  conditions  at  the  various  sewer  outlets  were 
also  investigated.  The  accompanying  map  shows  the 
exte.it  of  indications  of  contamination.  Analytical  data 
of  raw  and  chlorine-treated  water  at  the  Lakewood 
pumping  station  show  conclusively,  states  the  board, 
that  indications  of  contamination  are  removed  and  that 
the  water  comes  within  the  limits  fixed  by  the  U.  S. 


Treasury    Department.      Filtration   would   only    reduce 
the  normally  low  turbidity  to  zero. 

No  very  definite  conclusions  as  to  the  permissible 
nearness  of  the  sewer  outlets  to  the  intake  are  estab- 
lished by  the  board  but  the  statement  is  made  that  the 
city  would  be  acting  on  the  side  of  safety  to  permit  no 
sewer  outlets  within  3  miles  of  the  intake.  Other 
definite  recommendations  rising  out  of  the  survey  are 
as  follows:  Watertight  covers  for  reservoirs;  a 
traveling,  self-cleaning  screen  for  the  intake  well; 
transportation  for  the  bacteriologist  to  permit  him  to 
investigate  all  parts  of  the  system;  a  temporary  aux- 
iliary chlorine  plant  until  the  only  one  of  the  resei'voirs 
uncovered  is  covered ;  investigations  to  be  continued 
indefinitely;  disinfection  of  new  mains;  separation  of 
parallel  water  mains  and  sewers  by  at  least  6  ft.  of 
compact  eai-th;  e.xtension  of  15  sewer  outlets  imme- 
diately and  9  soon  (the  remaining  13  are  satisfactory). 
The  work  was  carried  out  under  the  general  direction 
of  H.  A.  Whittaker,  director,  Minnesota  State  Board 
of  Health,  by  J.  A.  Childs,  engineer. 


Court  Denies  City's  Right  To  Condemn 
Power  Source  of  Another  City 

A  DECISION  handed  down  in  California  Nov.  6  by 
.  the  United  States  Circuit  Court  of  Appeals  es- 
tablishes a  precedent  that  will  have  an  important  bear- 
ing on  future  legal  conflicts  over  water  or  power  sites 
between  two  municipalities  or  between  a  municipality 
and  a  privately  owned  public  utility.  The  suit  was 
brought  by  the  City  of  Los  Angeles  which  sought  to 
condemn  for  its  own  uses  a  power  site  on  Owens  River 
already  partially  developed  by  the  Southern  Sierras 
Power  Co.  and  used  for  supplying  power  to  communi- 
ties in  the  southeastern  part  of  the  state.  This  com- 
pany does  not  serve  Los  Angeles,  nor  do  its  transmis- 
sion lines  pass  nearer  than  sixty  miles  from  the  bor- 
ders of  the  county. 

The  decision  was  written  by  Judge  William  W.  Mor- 
row and  reverses  a  decision  of  the  United  States  Dis- 
trict Court  rendered  in  July,  1921,  by  Judge  William  C. 
Van  Fleet.  The  lower  court  held  that  the  City  of  Los 
Angeles  had  a  superior  interest  in  a  power  site  compris- 
ing 320  acres  and  extending  a  mile  along  the  river  in 
that  portion  known  as  the  Owens  River  Gorge  and  had 
fi.xed  the  condemnation  price  at  $525,000. 

In  reversing  the  lower  court  the  Circuit  Court  held 
that  "property  of  a  private  corporation  appropriated  to 
the  public  use  in  one  county  may  not  be  appropriated  to 
a  public  use  by  any  other  county  or  city  and  county 
while  such  property  is  so  appropriated  and  used."  The 
decision  stated,  further,  "the  question  we  have  to  de- 
termine  is  not  whether  the  City  of  Los  Angeles  has 
the  right  to  condemn  the  property  of  a  private  cor- 
poration appropriated  to  a  public  use  in  the  service  of 
the  City  of  Los  Angeles  and  its  inhabitants,  but  whether 
the  City  of  Los  Angeles  has  the  right  to  condemn  the 
property  of  a  private  corporation  appropriated  to  the 
public  use  of  some  other  county,  municipality,  incor- 
porated city  and  town  and  inhabitants  thereof." 

The  decision  of  the  higher  court  fully  upheld  the  con- 
tention of  the  Southern  Sierras  Power  Co.  that  the 
needs  of  six  counties  and  numerous  cities  and  towns 
throughout  the  southeastern  portion  of  the  state,  served 
by  this  company,  are  equally  as  important  as  the  needs 
of  Los  Angeles. 
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Testing  Sprinkling  Filter  Stone 
by  Freezing  and  Thawing 

Limestones  Practically  All  Disintegrated  Rapidly 

After  34  Alterations  in  Temperature 

— Granite  Unharmed 

INVESTIGATIONS  on  the  durability  of  stone  avail- 
able for  use  in  the  sewage  sprinkling  filters  now 
under  construction  at  Lincoln,  Neb.,  have  been  made  by 
alternately  freezing  and  thawing  the  material.  An 
attempt  was  made  to  approximate  conditions  to  which 
the  stone  in  the  filters  would  be  subjected.  Samples 
after  a  thorough  soaking  in  water  were  placed  in  a 
cold  storage  house  where  a  temperature  of  8  deg.  F. 
was  maintained.  Every  morning  the  stone  was  thawed 
out  with  warm  water,  then  cooled  down  with  cold  water 
and  returned  to  the  cold  room.  The  samples  were 
alternately  frozen  and  thawed  34  times.  The  follow- 
ing results  were  obtained: 

A  sample  of  stone   from  one  quarry   at   Louisville, 
Neb.,  was  dark  blue   in  color  and   somewhat   porous 
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STONE  FROM  QUARRY  XO.   1,   LOUISVILLE.  NEE..  BEFORE 
AND  AFTER  FREEZING  AND  THAWING 

in  appearance.  It  was  broken  to  such  a  size  that  all 
pieces  would  be  retained  on  a  J-in.  screen.  At  the  con- 
clusion of  the  test  56  per  cent  was  retained  by  a  5 -in. 
mesh;  19  per  cent  was  retained  on  a  4-mesh  screen  and 
25  per  cent  passed  a  4-mesh  screen.  Had  the  test  been 
carried  on  further  probably  all  of  the  stone  would 
ultimately  have  disintegrated  almost  to  a  powder. 

From  a  second  quarry  near  the  one  noted  above,  at 
Louisville,  Neb.,  a  pure  white  stone,  not  overly  porous, 
is  obtained.  The  sample  could  be  considered  an  average 
or  above  average  one  as  regards  the  entire  face  of  the 
quarr}-.  This  is  the  same  stone  which  was  used  in  the 
sprinkling  filters  at  Broken  Bow,  Neb.,  and  at  Harvard, 
Neb.  The  stone  was  broken  to  such  a  size  that  it  was 
retained  on  a  1  J-in.  mesh  screen.  At  the  conclusion  of  the 
test  the  stone  had  disintegrated  so  that  only  27  per  cent 
was  retained  on  a  i-in.  mesh  screen,  ^  J  per  cent  passed 
a  li-in.  mesh  screen  and  was  retained  on  a  J-in.  mesh 
screen,  36.1  per  cent  passed  a  3-in.  mesh  screen  and 
was  retained  on  a  4-mesh  screen  and  11.4  per  cent 
passed  a  4-mesh  screen.  This  stone  would  undoubtedly 
have  continued  to  go  to  pieces  if  the  test  had  been 
carried  out  for  a  longer  time. 

The  method  used  in  testing  these  stones  is  shown  to 
be  a  fair  one  by  an  examination  of  the  stone  in  the 
filters  .at  Broken  Bow  and  at  Harvard.     Each  of  these 


filters  has  been  subjected  to  exposure  for  two  winters. 
The  stone  is  badly  disintegrated  and  will  undoubtedly 
need  replacing  within  the  next  few  years.  The  stone 
is  .splitting  apart  exactly  as  occurred  in  the  tests  under 
discussion.  The  filter  at  Harvard  shows  identically  the 
same  condition  as  exists  at  Broken  Bow. 

The  sample  from  a  quarry  near  Weeping  Water  was 
obtained  from  the  upper  ledge,  having  a  thickness  of 
about  9  ft.  The  stone  was  broken  to  such  sizes  that  52 
per  cent  would  pass  a  5-in.  mesh  screen  and  be  retained 
on  a  3-in.  mesh  screen.  About  30  per  cent  would  pass  a 
3-in.  and  be  retained  on  a  1^-in.  mesh  screen  and  the  bal- 
ance would  pass  a  li-in.  mesh  screen  and  be  retained  on 
a  J-in.  mesh  screen.  After  the  test  52  per  cent  would 
pass  a  5-in.  mesh  screen  and  be  retained  on  a  3-in. 
mesh  screen,  28.4  per  cent  would  pass  a  3-in.  mesh 
screen  and  be  retained  on  a  li-in.  mesh  screen,  15.2 
per  cent  would  pass  a  li-in.  mesh  screen  and  be  retained 
on  a  2-in.  mesh  screen,  2.7  per  cent  would  pass  a  I-in. 
mesh  screen  and  be  retained  on  a  4-mesh  screen  and 
the  balance  or  1.7  would  pass  a  4-mesh  screen. 

From  the  above  figures  it  is  clearly  evident  that  the 
Weeping  Water  stone  disintegrated  much  less  than  did 
the  ones  previously  discussed.  However,  the  figures  do 
indicate  that  there  was  a  loss  of  4.4  per  cent  in  the 
weight  of  the  stone  which  would  pass  a  ij-in.  mesh  screen. 
The  loss  seemed  to  be  a  gradual  chipping  off  of  the 
surface  of  all  the  pieces,  while  the  smaller  pieces  broke 
up  somewhat  by  splitting  apart,  one  of  the  largest 
stones  showed  a  crack  across  it  which  probably  would 
have  caused  a  complete  separation  if  the  test  had  been 
carried  longer. 

The  gravel  from  Meadow,  Neb.,  tested  was  of  such 
a  size  prior  to  the  test  that  it  was  all  retained  on  a 
4-mesh  screen,  but  after  the  test  7*  per  cent  had  so 
broken  up  that  it  passed  a  4-mesh  screen. 

The  sample  of  Sioux  Falls  (So.  Dak,)  quartzite  had 
a  granite-like  structure  and  seemed  to  be  very  dense.  It 
was  of  such  a  size  that  it  would  all  pass  a  3-in.  mesh 
screen  and  be  retained  on  a  l^^-in.  mesh  screen.  Upon 
ihe  completion  of  the  test  the  stone  showed  no  evidence 
of  any  disintegration.  Stone  of  this  same  type  although 
not  from  the  same  quarry  was  used  in  a  sprinkling  filter 
at  Geneva,  Neb.,  where  it  has  been  in  use  for  two  win- 
ters. An  inspection  of  this  filter  disclosed  no  change  in 
the  appearance  or  size  of  the  stone. 
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PARTIALLY    DISINTEGRATED    STONE    IX    SIRINKLING 
FILTER  AFTER  TWO  WTNTERS'  EXPOSURE 

Red  sandstone  from  Lyons,  Colo.,  was  used  in  a 
filter  at  Minden,  Neb.,  and  an  inspection  of  this  filter 
recently  made  showed  that  there  is  a  slight  disintegra- 
tion due  to  the  splitting  of  the  stone  along  cleavage 
planes.  This  indicates  that  any  stone  in  which  cleavage 
planes  are  well  defined  will  not  stand  up  under  alternate 
freezing  and  thawing. 

From  Ernest  Boyce,  assistant  engineer,  Kansas  State 
Board  of  Health,  it  was  learned  that  the  sprinkling 
filter  stone  at  Neodosha  and  Newton  was  standing  up 
satisfactorily.  The  Newton  rock  was  secured  from  a 
limestone  quarry  at  Moline,  Kan.  For  the  Neodosha 
plant  a  blue-gray  limestone  was  obtained  from  the  city 
quarry  2  miles  from  town.  In  20  or  more  contact  beds 
in  Kansas  hard  limestone  and  flint  rock  are  the  most 
common  materials  used  and  are  satisfactory  in  most 
cases,  but  the  softer  limestones  disintegrate  somewhat. 

Iowa  plants  use  Sioux  Falls  granite  and  limestone. 
The  first  is  approved  by  the  State  Board  of  Health. 
H.  V.  Pedersen,  civil  and  sanitary  engineer,  indicates 
that  it  is  entirely  satisfactory.  It  is  his  opinion  that 
cities  should  be  allowed  to  use  limestone  if  they 
thoroughly  understand  that  the  limestone  may  need 
replacing  every  10  or  15  years  and  it  is  found  cheaper 
to  do  this  than  to  ship  in  granite.  Limestone  in  use  6 
years  at  Mason  City,  the  largest  plant  in  the  state,  shows 
some  disintegration  but  will  last  many  more  years,  in 
the  opinion  of  Mr.  Pedersen. 

All  the  trickling  filters  in  South  Dakota  have  used 
Sioux  Falls  quartzite  according  to  A.  H.  Wieters, 
director  of  the  division  of  sanitary  engineering  of  the 
State  Board  of  Health,  the  quartzite  in  the  Aberdeen 
filter  plant  having  been  in  use  for  8  years  without  any 
indication  of  disintegration. 

It  is  probable  that  the  Sioux  Falls  quartzite  will  be 
used  in  this  filter  inasmuch  as  climatic  conditions  in 
Nebraska  are  similar  to  those  in  North  Dakota  and 
Iowa,  where  the  winters  are  often  severe.  The  plant 
will  be  completed  next  spring  ready  for  the  reception  of 
the  stone,  of  which  33,000  tons  will  be  required. 

The  tests  and  investigations  were  made  by  Grant, 
Fulton  and  Letton,  engineers,  Lincoln,  Neb.,  who  are 
associated  with  Alvord,  Burdick  &  Howson,  engineers, 
Chicago,  in  the  design  and  construction  of  the  sewage 
disposal  plant. 


Core  Walls  for  Dams  of  the  U.  S. 
Reclamation  Service 

Description  of  Five  Core  Walls  Including  a 

Combined  Concrete  and  Puddle  Wall  in 

New  220-Ft.  Tieton  Dam 

Extract  from  Paper  by  C.  H.  Howell,  Engineer,  V.  S.  Reclama- 
tion  Service,  Denver,  Colo.,  in  the  August  "Reclamation  Record" 

THE  masonry  core  walls  built  by  the  U.  S.  Reclamation 
Service  are  all  of  concrete  and  in  general  are  compara- 
tively thin  sections.  The  highest  in  service  at  the  present 
time  is  in  the  Strawberry  Dam,  Strawberry  Valley  Project, 
Utah.  The  maximum  section  of  this  wall  is  shown  in  the 
accompanying  illustration. 

The  Tieton  Dam,  Yakima  Project,  Washington,  now  under 
construction  will  be  the  highest  earth  dam  built  by  the 
Reclamation  Service.  It  will  be  an  earth-and-rock  fill  sec- 
tion, approximately  22'0  ft.  high  with  both  a  concrete  core 
wall  and  a  hydraulicked  puddle  core.  The  puddle  core  will 
have  a  maximum  width  of  70  ft.  at  base  of  dam.  It  will  be 
placed  against  the  upstream  face  of  the  concrete  core  wall. 
The  concrete  portion  of  the  core  wall  extends  to  a  maximum 
depth  of  about  100  ft.  below  the  river  bed.  In  general  it 
will  be  founded  on  andesite,  although  a  small  portion  will 
rest  on  shale.  A  minimum  penetration  of  5  ft.  into  both 
shale  and  andesite  is  specified  which  is  to  be  increased,  if 
necessary,  according  to  the  character  of  the  material  which 
may  be  encountered.     Where  the  foundation  is  in  shale  the 
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COMBINED  CONCRETE  AND  PUDDLE  CORE  WALL 
TIETON  DAM 

footing  will  be  spread  out  to  limit  the  pressure  due  to  the 
weight  of  the  wall  itself  to  8  tons  per  square  foot.  The 
reinforcing  of  the  spread  footing  will  consist  of  20-lb.  rails 
on  12-in.  centers.  On  andesite  the  maximum  thickness  will 
be  5  ft.  The  design  of  the  maximum  section  is  shown  in 
the  drawing. 

Only  two  dams  have  been  constructed  by  the  Reclamation 
Service  with  puddle  cores  in  the  strict  sense  of  the  term 
and  these  were  constructed  by  hydraulicking.  The  Concon- 
cully  Dam  on  the  Yakima  Project  was  constructed  by  the 
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hydraulic  method,  but  as  the  fill  increased  in  height  it  was 
found  impossible  to  secure  a  central  impervious  portion  of 
sufficient  thickness  due  to  the  decreasing  percentage  of 
fines  and  the  narrowness  of  the  pond.  Loam  therefore  was 
borrowed  from  the  valley  floor  and  then  sluiced  into  place 
between  wooden  forms  which  were  placed  to  prevent  strata 
of  sand  being  washed  in  from  the  other  material.  This 
puddle  core  is  8  ft.  thick  at  its  base  14  ft.  above  the  base  of 
the  dam;  the  thickness  at  its  top  is  5  ft.  In  section  this 
core  is  not  vertical,  but  slopes  upstream  about  30  ft.  from 
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its  top,  which  is  under  the  upstream  edge  of  the  crown.  Its 
vertical  height  is  about  40  feet. 

The  Bumping  Lake  Dam  was  built  by  hauling  the  ma- 
terial on  to  the  dam,  then  separating  and  consolidating  it  by 
hydraulicking,  the  fines  being  sluiced  toward  the  center  to 
form  a  puddle  core.  The  puddle  was  built  by  this  method 
up  to  about  spillway  level,  a  distance  of  50  ft.  from  the 
bottom. 

At  this  elevation  similar  difficulties  in  the  hydraulic 
method  developed  as  on  the  Conconcully  Dam  and  the  re- 
mainder of  the  puddle  material  was  dumped  and  worked  by 
shovels.  The  maximum  height  of  the  Bumping  Lake  core  is 
about  60  ft.  The  horizontal  dimensions  are  variable;  in  the 
hydraulicked  portion  they  range  from  20  ft.  near  the  bottom 
to  2  ft.  at  the  spillway  elevation.  The  portion  placed  by 
hand  averages  4  ft.  thick. 

The  core  walls  and  puddle  cores  constructed  by  the  Recla- 
mation Service  have  proved  adequately  tight,  and  so  far  no 
trouble  due  to  saturation  has  developed  in  the  upstream  por- 
tions of  the  dams  in  which  they  are  built.  Somewhat  ex- 
tended reading  indicates  that  the  above  is  generally  true  of 
other  well  designed  and  constructed  dams.  Both  types  have 
been  in  service  for  years  and  doubtless  will  continue  to  be 
used  in  the  future,  offering  practical  and  economical  solu- 
tions when  more  theoretically  correct  sections  are  not 
feasible. 

A  most  unusual  core  was  built  in  the  Sherburne  Lakes 
Dam  by  the  Reclamation  Service  as  a  part  of  the  drainage 
system  of  the  dam.  This  drain  consists  of  a  core  of  screened 
gravel,  5  ft.  thick  at  the  top,  10  ft.  thick  at  the  bottom  and 


about  83  ft  high,  with  side  slopes  of  3:100.  This  core  is 
placed  approximately  under  the  downstream  edge  of  the 
crown  and  extends  the  full  length  and  height  of  the  dam. 
The  most  impervious  material  in  the  dam  is  placed  above 
the  core  and  the  coarser  below.  A  cast-iron  pipe  with  open 
joints  is  laid  in  the  bottom  of  the  core  and  connects  with 
transverse  discharge  drain«,  which  lead  back  into  the 
stream.  This  construction  thus  far  has  proved  satisfactory, 
although  it  has  not  yet  been  thoroughly  tested,  having  been 
subjected  to  a  head  of  only  45  ft.  while  the  design  is  for  68 
feet.  

New  Standards  for  Municipal  Employment 

Abstract  of  a  report  submitted  to  the  National  Municipal  League 
on  Nov,  22  by  its  Comnnttee  on  New  Standards  of  Mitnictpat 
Eynployment,  W.  E.  Mosher,  seoetary. 

THE  chief  recommendation  of  the  committee  is  that  there 
should  be  centralized  employment  supervision  and  con- 
trol in  the  public  service  and  that  the  civil  service  commis- 
sion is  the  natural  agency  to  perform  this  function. 

On  the  ground  that  co-operation,  the  basis  of  sound  per- 
sonnel administration,  has  not  been  realized  between  the 
responsible  officials  and  the  typical  civil  service  commission, 
and  further  that  it  is  not  likely  to  be  realized  under  the 
present  system,  the  committee  recommends  that  the  civil 
service  commission  itself  be  reconstituted,  as  follows: 

1.  That  a  single  civil  service  commissioner  be  appointed 
with  indeterminate  tenure  of  office. 

2.  That  the  mayor  (or  commissioner  or  city  manager) 
appoint  the  commissioner  from  an  eligible  list  of  three, 
which  list  results  from  the  competitive  examination  given 
by  a  special  examining  board  to  candidates  qualifying  as 
employment  managers. 

3.  That  the  examining  board  consist  of  three  persons, 
all  of  whom  are  experienced  in  employment  management 
and  at  least  one  of  whom  must  have  been  or  be  an  official 
of  a  civil  service  commission. 

4.  Vhat  one  of  the  members  of  the  examining  board 
shall  be  named  by  the  mayor,  one  by  the  local  superin- 
tendent of  schools  and  the  third  by  the  first  two. 

5.  That  the  salary  of  the  commissioner  be  commensurate 
with  the  salaries  paid  other  administrative  officials  per- 
forming comparable  functions. 

6.  That  the  appropriations  for  the  work  of  the  commis- 
sion be  materially  increased,  so  that  the  commissioner  may 
have  a  staff  qualified  to  co-operate  effectively  with  the 
various  administrators. 

7.  That  removal  shall  be  possible  after  the  filing  of 
charges  and  a  public  hearing  before  the  executive. 

The  assignment  of  equal  power  to  the  superintendent  of 
schools  and  the  mayor  in  the  appointment  of  the  special 
board  of  examiners  is  due  to  the  conviction  that  the  super- 
intendent of  schools  is  the  public  official  in  the  municipality 
who  is  most  unlikely  to  be  swayed  by  political  considera- 
tions. It  is  believed  that  his  co-operation  in  the  matter  of 
appointing  the  board  will  generally  guarantee  that  consid- 
erable weight  will  be  given  to  merit  in  the  work  of  the 
board.  The  committee  is  also  of  the  opinion  that  an  em- 
ployment specialist  selected  because  of  competency  and 
accepted  by  the  officials  because  of  his  contributions  will 
probably  further  the  interests  of  the  merit  system  more 
than  a  partially  outside  body,  such  as  the  typical  civil 
service  commission,  which  is  bi-partisan  in  origin,  subject 
to  continuous  change,  and  untrained  in  handling  employ- 
ment problems. 

Finally  the  committee  recommends  that  the  civil  service 
commission  bring  about  the  appointment  of  personnel  com- 
mittees, consisting  in  equal  parts  of  staff  representatives 
and  those  elected  by  the  rank  and  file  of  the  employees.  It  is 
proposed  that  these  committees  should  meet  with  and  advise 
the  civil  service  commissioner  in  the  development  of  the 
employment  policy  and  in  the  improvement  of  the  standards 
of  public  service.  This  recommendation  is  quite  in  line 
with  recent  developments  in  private  industry,  where  it  has 
led  to  a  better  spirit  of  co-operation  and  improved  standards 
of  efficiency. 

[The  full  report  will  appear  in  "The  National  Munic- 
ipal Review,"  published  by  the  League  at  261  Broadway, 
New  York  City. — Editor] 
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Progress  Being  Made  in  Study  of 
Marine  Borers 

Committee  of  National  Research  Council  Has 

Assistance  of  Government  Bureau^ — ^Test 

Blocks  Show  Wide  Prevalence  of  Borers 

GOOD  progress  is  being  made  by  the  committee  on 
marine  piling  investigations  of  the  National  Re- 
search Council  in  its  study  of  the  marine  borer.  This 
committee  has  received  a  large  proportion  of  its  tinan- 
cial  support  from  the  railroads.  Perhaps  one-third  of 
the  voluntary  work  has  been  done  by  the  engineering 
departments  of  the  various  roads  owning  or  operating 
terminals  on  salt  water.  However,  the  federal  govern- 
ment is  now  contributing  considerable  in  the  way  of 
observations  and  investigations  of  actual  conditions. 
The  Coast  Guard  of  the  Treasury  Department,  the 
Bureau  of  Yards  &  Docks  and  the  Bureau  of  Construc- 
tion &  Repair  of  the  Navy,  the  Bureau  of  Lighthouses 
and  Bureau  of  Fisheries  of  the  Department  of  Com- 
merce, the  Forest  Products  Laboratory  of  the  Depart- 
ment of  Agriculture,  and  the  Corps  of  Engineers  and 
Quartermaster  Corps  of  the  War  Department  are  all 
now  aiding  in  the  work.  The  Bureau  of  Yards  and 
Docks,  the  Corps  of  Engineers,  and  the  Bureau  of  Light- 
houses have  sent  out  exhaustive  questionnaires  designed 
to  develop  information  as  to  previous  experience  with 
marine  borers  and  with  various  methods  of  protection 
against  them,  as  well  as  with  concrete  and  other  substi- 
tutes for  wood. 

Plan  of  Work — There  has  been  found  surprisingly 
little  information  as  to  the  species  of  marine  borers 
existing  on  the  American  coasts  or  the  distribution  of 
those  that  were  known  to  exist  or  the  rapidity  with 
which  they  work.  In  order  to  devise  means  of  protec- 
tion and  to  know  where  the  conditions  are  such  as  to 
render  borer  action  probable,  a  system  of  test  boards 
accompanied  by  chemical  tests  of  the  water  has  been 
designed.  The  test  board  contains  a  number  of  blocks 
and  is  hung  overboard  at  sea-water  stations  on  all  coasts 
of  the  United  States.  One  block  is  removed  from  the 
board  on  the  first  and  fifteenth  of  each  month  and  sent 
either  to  Harvard  University,  the  University  of  Cali- 
fornia, or  the  American  Museum  of  Natural  History  for 
determination  of  the  species  and  the  rapidity  of  their 
growth  in  various  harbors.  Of  these  boards  230  have 
been  made. 

The  examination  of  blocks  so  far  removed  shows  the 
presence  of  teredo  navalis  at  Provincetown,  Mass.,  New- 
port and  Providence,  R.  I.,  Mystic,  New  London,  South 
Norwalk,  Westport  and  Guilford,  Conn.,  West  Sayville, 
Fire  Island,  New  York  Bay  and  Jamaica  Bay, 
N.  Y.,  Bayonne,  Perth  Amboy,  Point  Pleasant,  Barnegat 
Bay,  Beach  Haven  and  Atlantic  City,  N.  J.,  Norfolk, 
Va.,  and  San  Francisco,  Calif.  The  rate  of  destruction 
by  this  species  as  shown  by  the  blocks  was  greatest  at 
Providence,  R.  I.  Next  in  order  of  activity  are  the  loca- 
tions along  the  north  shore  of  Long  Island  Sound,  and 
along  the  New  Jersey  coast.  The  accompanying  view 
shows  the  penetration  of  one  of  the  blocks  at  a  New 
Jersey  station  in  less  than  two  months'  time. 

Limnoria  were  found  in  test  blocks  all  the  way  from 
York  Harbor,  Maine,  to  Mazatlan,  Mexico,  and  in  San 
Francisco.  Bankia  are  present  from  Barnegat,  N.  J., 
clear  down  to  Mazatlan,  Mexico,  and  in  San  Francisco. 
Spaeroma  have  been  found  at  ProvincetowTi,  Mass., 
Tampa  Bay,  Fla.,  and  Pass  Manchao,  La.     Teredo  of 


RAPID  PROGRESSIVE   ACTION   OF  TEREDO  IN  TEST 

BLOCK  AT  POINT  PLEASANT,  N.  J. 
Board  installed  Aug.   16,   1922;   test  pieces  removed  as  fol- 
lows:     (1)    Sept.   22;    (2)    Oct.   5;    (3)    Oct.   23;    (4)   Nov. 
3.  192/2. 

species  other  than  navalis  have  been  found  in  test  blocks 
and  specimens  in  southern  stations  (Georgia,  Florida, 
Texas,  Virgin  Islands,  Cuba,  Hawaii,  and  also  in  San 
Francisco) . 

Several  of  the  species  discovered  are  new  to  science 
and  little,  if  anything,  is  known  of  some  of  the  others. 
The  first  boards  were  placed  in  New  England  the  first 
week  in  June  and  some  others  have  been  so  recently 
placed  that  no  blocks  have  been  received  from  them. 
In  another  year  the  distribution  of  species  should  be 
fairly  accurately  known  and  the  breeding  season  of  the 
various  species  should  be  determined  with  considerable 
accuracy.  It  has  already  been  found  that  teredo  navalis 
breeds  in  Jamaica  Bay,  N.  Y.,  as  late  as  Oct.  1,  which 
is  much  later  than  had  been  previously  supposed. 

The  studies  are  being  carried  out  under  the  direction 
of  Col.  W.  G.  Atwood,  supervised  by  the  committee  of 
which  R.  T.  Betts,  of  New  York,  is  chairman. 


European  and  American  Transit  Practice 

From  observation  of  European  municipal  transit  con- 
ditions Daniel  L.  Turner,  consulting  engineer  of  the 
Transit  Commission  of  New  York  City,  stated  before 
the  New  York  Chapter  of  the  American  Association 
of  Engineers  on  Nov.  14  that  transit  in  the  old  world 
differs  from  ours  physically,  socially,  and  psychologically. 
Comparisons  between  transit  conditions  and  methods  on 
the  two  sides  of  the  Atlantic  are  for  this  reason  difficult. 
This  applies  to  tram,  bus,  and  rapid-transit  (subway  or 
elevated)  practice.  In  particular,  rapid-transit  condi- 
tion in  New  York  City  differ  fundamentally  from  those 
found  in  any  European  city.  With  the  most  fully 
developed  rapid-transit  system  in  Europe,  London  serves 
only  about  one-fourth  of  its  city  area,  and  the  total  city 
area  is  less  than  one-third  that  of  New  York  City 
(117  against  350  sq.mi.).  Rapid  transit  is  confined 
almost  wholly  to  the  northwest  part  of  the  city,  about 
40  sq.mi.,  while  the  New  York  system  serves  the  entire 
city  except  Staten  Island.  Density  of  traffic  is  very 
much  lower  in  European  cities,  moreover,  and  this  is 
true  of  street  vehicle  traffic  as  well  as  of  transit.  Only 
in  Paris  is  crowding  of  the  rapid-transit  trains  as 
serious  as  in  New  York.  Perhaps  the  controlling  factor 
in  establishing  the  diffarence  between  European  and 
American  transit  conditions  is  the  difference  in  build- 
ing heights,  the  cities  of  Europe  are  generally  of  three 
to  five-stoi-y  heights,  in  the  business  as  well  as  in  the 
residence  districts,  and  the  tremendous  concentration 
of  rush-hour  demand  produced  by  the  large  office  build- 
ings of  American  cities  is  absent. 
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Highway  Design,  Maintenance  and  Finance 

Abstracts  of  Committee  Reports  Made  to  the  Advisory  Board  on  Highway  Re- 
search of  the  National  Research  Council,  Washington,  D.  C,  Nov.  23-24,  1922 

Structural  Design  of  Roads 


By  a.  T.  Goldbeck 

Chairman  Committee  No.  2,  Advisory  Board  on  Highway  Research 

THE  three  principal  investigations  carried  on  for  the  pur- 
pose of  securing  information  which  would  lead  to  the 
rational  design  of  roads,  are  the  Pittsburg  test  road,  Pitts- 
burg, Calif.,  the  Bates  experimental  road,  Springfield,  111., 
and  the  Bureau  of  Public  Roads  experiments  at  Arlington, 
Va.  In  addition  to  these  investigations,  and  as  supple- 
ments to  them,  there  are  being  carried  on  at  the  testing 
laboratories  at  Springfield,  Purdue  University,  and  the 
University  of  Maryland,  investigations  of  fatigue  of 
concrete. 

Preliminary  reports  of  fatigue  investigations  indicate 
that  up  to  a  certain  per  cent  (about  -50  per  cent)  of  the  ulti- 
mate load,  concrete  will  wathstand  any  number  of  repeti- 
tions of  stresses,  but  beyond  that  percentage  a  definite  num- 
ber of  loads  will  cause  failure. 

While  the  final  reports  of  the  Pittsburg,  Bates  and 
Arlington  experiments  have  not  been  published,  from  pre- 
liminary observations  it  can  be  said  that:  (1)  The  least 
resistant  part  of  the  slab  is  the  corner.  (2)  The  position 
of  the  load  which  causes  most  serious  stress  in  the  slab  is 
at  the  side  edge,  either  at  or  near  the  corner. 

It  has  not  been  definitely  settled  whether  the  greatest 
tension  is  produced  in  the  top  or  the  bottom  of  the  slab.  An 
unsettled  question  also  is  that  of  the  impact  effect  of  mov- 
ing vehicles  on  the  slab.  We  have  information  to  show 
that  under  moving  loads  the  actual  deflection  at  one  point  is 
less  than  under  the  load  remaining  at  rest  at  that  point. 
This  does  not  indicate,  however,  that  the  stress  is  less  under 
the  impact,  since  the  area  of  distribution  of  the  deflection 
might  be  different  under  impact  and  static  loads.  This 
phase  is  being  investigated. 

From  the  preliminary  reports  it  would  seem  that  the 
best  way  of  increasing  the  strength  of  the  slab  without 
increasing  the  total  amount  of  concrete  would  be  to  thicken 
the  edges. 

The  point  to  be  investigated  is  the  determination  of  the 
relation  of  the  center  to  the  edge  thickness  so  that  the 
strength  of  the  slab  will  be  more  or  less  uniform.  The  ques- 
tion of  reinforcement  also  has  not  been  settled,  that  is, 
should  the  principal  reinforcement  be  longitudinal  or  trans- 
verse, and  if  it  is  better  to  have  one  layer  or  two  layers, 
and,  if  one  layer,  where  should  it  be  placed,  at  the  top  or 
the  bottom  of  the  slab? 

With  this  question  of  proper  reinforcement  is  also  con- 
cerned the  strengthening  of  the  corners.  On  both  the 
test  roads  it  was  found  that  the  corners  were  less  resistant 
to  traffie  at  night  than  in  daytime,  the  reason  for  which 
(warping)  has  been  frequently  discussed.  It  is  possible 
that  proper  reinforcement  will  considerably  reduce  this 
warping  which  we  have  reason  to  believe  occurs  in  the  main 
only  very  near  to  the  corners.  Proper  reinforcement  also 
will  strengthen  the  corner  by  distributing  the  load  to  the 
adjacent  slab.  After  the  direction  and  position  of  the  re- 
inforcement have  been  determined,  the  next  question  to  be 
settled  is  how  this  reinforcement  should  be  distributed;  for 
instance,  if  a  certain  section  of  steel  is  required,  should  it 
be  all  in  one  bar  or  will  several  bars  answer  the  purpose 
better? 


Gravel  Road  Surface  Maintenance 
By  W.  H.  Root 

Chairman  Committee  No.  7,  Advi.sory  Board  on  Highway  Research 

STUDIES  of  dust  prevention  and  wearing  surfaces  on 
gravel  roads  interlock  closely  as  all  suitable  wearing  sur- 
faces also  act  as  dust  preventives.  The  University  of 
Michigan   and  the   Michigan    State   Highway   Department 


have  just  completed  extensive  research  work  with  various 
bituminous  surfaces  and  dust  preventives  for  gravel  roads. 
Their  final  report  is  being  published.  The  work  was  done 
by  G.  C.  Dillman,  Deputy  Commissioner  of  the  Michigan 
State  Highway  Department,  and  Herschel  C.  Smith,  Assis- 
tant Professor  of  Highway  Engineering,  University  of 
Michigan,  under  the  direction  of  Prof.  A.  H.  Blanchard. 
Their  preliminary  report  shows  that  experiments  were 
conducted  on  three  test  roads  having  a  total  length  of  about 
18  miles.  Roads  were  chosen  which  carried  a  traffic  of  from 
500  to  2,500  vehicles  per  day  and  which  had  from  .1  in.  to 
IJ  in.  of  loose  material  on  the  surface.  The  test  sections 
were  one-half  mile  in  length  and  the  following  materials 
were  used: 

High  carbon  tar,  J  gal.  per  sq.  yd. 

Special  refined  tar,  light  grade,  .1  gal.  per  sq.  yd. 

Special  refined  tar,  light  grade,  k  gal.  Per  sq.  yd. 

Light  oil.  J  gal.  per  sq.  yd. 

Heavy  oil,  s  gal.  per  sq.  j'd. 

Cut  back  oil,  J  gal.  per  sq.  yd. 

Cut  back  asphalt.  5  gal.  per  sq.  yd. 

Flake  calcium  chloride. 

Granular  calcium  chloride. 

The  preliminary  report  gives  the  following  conclusions: 

1.  Any  surface  treatment  of  gravel  roads  for  dust  pre- 
vention should  extend  the  full  width  of  the  traveled  way 
rather  than  over  a  portion  of  the  center  of  the  road,  such 
as  16  feet. 

2.  For  general  use  as  a  dust  palliative  on  Michigan 
gravel  roads,  calcium  chloride  is  the  most  satisfactory  from 
the  point  of  view  of  general  applicability,  application  by 
unskilled  labor  and  adaptability  to  various  types  and  condi- 
tions of  road.  It  is  impossible,  based  upon  these  service 
tests  of  one  season,  to  reach  conclusions  as  to  its  effective- 
ness and  economy  compared  with  other  dust  palliatives 
investigated. 

3.  No  distinction  can  be  made  between  granular  and 
flake  calcium  chloride  as  to  effectiveness. 

4.  Calcium  chloride  supplied  in  the  100-lb.  bag  con- 
tainers is  more  economically  handled  than  that  supplied 
in  the  350-lb.  metal  drum  and  it  appears  that  it  might  be 
profitable  for  the  necessary  storage  to  be  provided  so  that 
this  economy  could  be  realized. 

5.  The  use  of  calcium  chloride  has  a  tendency  to  cause 
the  surface  to  pit  and  become  rough,  which  slightly  in- 
creases the  cost  of  blade  maintenance  above  that  of  a  sim- 
ilar road  on  which  calcium  chloride  is  not  used. 

6.  It  appears  that  a  light  oii  can  be  used  on  a  gravel 
road  even  under  a  traffic  of  1,500  vehicles  per  day,  in  case 
there  is  a  sufficient  amount  of  loose  material  on  the  sur- 
face to  absorb  at  least  75  per  cent  of  the  oil. 

7.  Where  the  light  oil  is  applied  in  a  greater  quantity 
than  that  which  the  loose  material  will  absorb,  it  forms  a 
thin  glazed  surface  on  the  compacted  portion  of  the  road 
and  the  loose  material  which  is  quickly  swept  from  the 
road  cannot  be  successfully  replaced  as  there  is  no 
tendency  for  material  returned  to  the  surface  to  adhere 
and  become  incorporated  in  the  surface. 

8.  It  is  impossible,  as  yet,  to  standardize  the  use  of  light 
oil  as  a  dust  palliative  for  Michigan  gravel  roads  because 
of  the  necessarily  exact  relation  that  should  exist  between 
the  amount  of  oil  applied  and  the  amount  of  loose  material. 
In  no  case  should  more  than  i  gal.  per  square  yard  be  ap- 
plied and  the  amount  should  vary  with  the  amount  of  loose 
material  on  the  surface. 

9.  The  heavier  bituminous  materials  cannot  be  used  for 
a  dust  preventive  on  Michigan  gravel  roads  except  as  a 
material  for  forming  a  bituminous  surface. 

10.  Regardless  of  the  material  used,  a  successful 
bituminous  surface  cannot  be  formed  on  a  gravel  road  un- 
less there  is  first  a  firm,  even,  hard  surface  on  the  gravel 
road  which  is  free  from  loose  material. 

11.  Bituminous  surfaces  formed  within  the  limits  of 
conclusion  number  10  and  with  the  materials  and  amounts 
used  in  these  tests,  do  not  disappear  uniformly. 
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12.  It  appears  that  bituminous  treatments  made  with- 
out top  dressing  and  expected  to  disappear  annually,  al- 
though apparently  satisfactory  during  the  summer  months 
when  used  on  a  high  type  gravel  surface,  will  leave  the 
road  in  such  shape  that  succeeding  treatments  will  be  im- 
practicable unless  the  roadway  surface  is  reconstructed, 
and  furthermore  will  impair  the  quality  of  the  surface 
if  it  is  to  be  maintained  thereafter  as  an  untreated  gravel 
road. 

13.  It  appears  that  it  would  be  possible,  however,  to  de- 
velop a  bituminous  surface,  using  a  suitable  metal  top  dress- 
ing on  firm,  even,  hard,  well  cemented  gravel  roads. 

Rhythmic  Corrugations  m  Gravel  Roads — The  most  ex- 
tensive research  work  in  connection  with  this  most  per- 
plexing problem  has  been  done  by  the  U.  S.  Bureau  of 
Public  Roads.  George  E.  Ladd,  Economic  Geologist  for 
the  Bureau,  has  written  a  report  covering  their  investiga- 
tions. Studies  were  made  in  Maine,  New  Hampshire,  Ver- 
mont, Massachusetts,  Connecticut,  New  Jersey.  Michigan 
and  Wisconsin.  It  was  found  that  the  distance  from  crest 
to  crest  averages  about  31  in.  and  that  the  maximum  height 
from  the  bottom  of  the  trough  to  the  top  of  the  crest  is 
li  in.     The  causes  of  the  corrugations  are: 

1.  The  kick  back  of  surface  materials  arising  from  the 
spin  of  the  rear  wheels  of  automobiles  as  they  descend 
after  a  bounce  over  some  obstacle  of  depression. 

2.  From  impact  of  both  the  front  and  the  rear  wheels 
of   automobiles. 

This  latter  class  of  corrugation  is  more  prevalent  when 
the  clay  condition  of  the  gravel  is  high  and  especially 
where  the  gravel  particles  are  well  rounded.  In  the  case 
of  the  first  named  corrugations,  the  location  remains  fixed. 
In  the  case  of  the  second  class  they  seem  to  swing  on  an 
axis  located  near  the  center  of  the  road.  In  some  cases 
the  swnging  movement  was  so  great  that  corrugations 
which  were  originally  at  right  angles  to  the  road  took  a 
position  only  a  few  degrees  from  the  axis  of  the  road. 
Gravel  roads  subject  to  a  traffic  of  not  more  than  200  or  300 
cars  per  day  remain  practically  free  from  corrugations,  if 
occasionally  dragged.  As  soon,  however,  as  traffic  reaches 
400  or  500  cars  per  day  corrugations  develop  very  rapidly. 

The  fact  that  these  corrugations  are  so  general  and  occur 
in  all  sections  of  the  United  States  makes  it  evident  that 
nearly  all  gravel  roads  are  subject  to  the  development  of 
this  nuisance  and  menace,  if  they  serve  sufficient  traffic, 
although  the  methods  of  construction  and  kinds  of  gravel 
vary  widely.  The  situation,  however,  is  not  hopeless.  Sev- 
eral highway  officials  have  expressed  the  opinion  that  less 
corrugation  trouble  is  found  where  the  gravel  is  angular 
than  whei-e  it  is  composed  of  highly  rounded  particles.  It 
is  also  claimed  that  where  the  road  is  constructed  of  gravel 
more  uniform  in  size  than  pit  run,  and  especially  where 
everything  over  1  in.  is  excluded,  that  corrugations  are 
slower  in  developing  and  more  easily  eliminated  by  main- 
tenance methods.  During  the  investigations  in  the  state  of 
Maine  it  was  noted  that  roads  with  a  relatively  high  per 
cent  of  clay-silt  binder  were  comparatively  free  from  corru- 
gations. 


Highway  Finance  Requires  Research 

By  J.  G.  McKay 

Chairman  Committee  No.  6,  Advisory  Board  on  Highway  Research 

HIGHWAY  financing  is  typified  by  lack  of  agreement  in 
methods  and  in  the  distribution  of  the  costs  of  highway 
improvement  between  the  sources  of  highway  revenue. 
Neighboring  states  have  entirely  distinct  systems  of  high- 
way financing,  and  as  a  whole,  fundamental  principles  of 
public  financing  are  neglected.  No  uniformity  of  prin- 
ciples exist  due  largely  to  the  lack  of  evidence  upon  which 
to   build  rational  systems  of  financing. 

During  the  past  years  distinct  opposition  to  the  growth 
in  the  yearly  highway  bill  has  developed. 

The  current  criticism  of  the  large  sums  raised  for  the 
improvement  of  the  public  highway  systevi  is  a  criticism  of 
the  inequalities  and  unfairness  of  the  present  inethods  of 
financing  rather  than  a  criticism  of  the  amount  of  highway 


funds  expended  yearly.     The  public  is  not  questioning  the 
amount  raised,  hut  who  aught  to  pay  and  how  much. 

The  question  which  must  be  answered  according  to  prin- 
ciples of  equity  is:  What  percentage  of  the  total  highway 
revenue  shall  he  raised  from  each  of  the  sources  of  higlti- 
ivay  funds?  The  problem  is  not  whether  a  given  state 
should  make  use  of  credit  or  raise  funds  from  current 
revenue;  it  is  how  much  of  the  total  highway  bill  property 
owners  and  motor  vehicle  owners  should  contribute.  The 
solution  depends  largely  on  the  results  of  research,  and 
research  should  be  along  the  following  lines: 

1.  A  survey  of  present  methods  of  highway  financing. 
Accurate  knowledge  of  the  existing  state  systems  must  be 
preliminary  to  intensive  research.  We  must  know  the 
present  methods  before  attempting  to  recommend  changes. 

2.  A  comparative  analysis  of  highway  funds  raised  in 
states  using  the  several  methods  of  financing  highway  im- 
provements. This  information  will  indicate  the  propor- 
tionate amounts  of  revenue  that  can  be  raised  by  diflferent 
systems  of  financing. 

3.  Comparative  analysis  of  highway  expenditures  and 
the  sources  of  highway  funds  in  typical  states  to  determine 
the  share  of  the  total  highway  improvement  costs  each 
contributing  share  produces.  J'his  information  is  necessary 
to  show  what  part  of  the  costs  each  source  of  revenue  bears. 

4.  Analysis  of  the  share  of  the  total  highway  improve- 
ment costs  each  contributing  source  of  revenue  should  pro- 
duce, based  on  the'  benefit  and  ability  theories  of  taxatioji. 

5.  Surveys  of  the  contribution  of  urban  and  rural 
sources  of  highway  revenue.  Data  of  this  type  are  neces- 
sary to  determine  whether  or  not  it  is  necessary  to  differ- 
entiate between  urban  and  rural  taxation  for  the  purpose 
of  rural  highway  improvement. 

6.  Research  in  highway  bond  financing. 

(a)  The  total  highway  bond  indebtedness,  state  and 
county;  (1)  The  types  of  issues;  (2)  Maturity,  rates  of 
interest  and  marketing  factors  and  (3)  Methods  of  amor- 
tization. 

(b)  General  principles  determining  the  necessity  for 
the  use  of  credit. 

(c)  The  distribution  of  the  cost  of  bonding,  principal 
and  interest,  between  the  sources  of  highway  revenue. 

(d)  The  cost  of  different  types  of  highway  bond  issues 
according  to  maturity  and  amortization. 

7.  The  amount  of  personal  property  taxation  of  motor 
vehicles. 

8.  Analysis  of  the  relative  merits  of  present  methods 
of  motor  vehicle  taxation. 

9.  The  relative  benefit  to  vehicle  transportation  of  the 
different  types  of  highway  improvement.  This  data  is 
usable  as  one  of  the  measures  of  motor  vehicle  contribution 
to  highway  improvements. 

10.  The  average  benefit  to  rural  land  per  acre  due  to 
highway  improvements.  This  will  serve  as  a  rough  measure 
of  real  property  taxation  for  rural  highway  improvements. 


Responsibility  for  Protruding  Pier  Stub 

Affiiining  the  decisions  of  lower  courts,  the  U.  S. 
Supreme  Court  has  decided  that  the  Southern  Pacific 
Co.  and  the  California  Pacific  Bridge  Co.  are  not  liable 
for  the  sinking  of  a  dredge  owTied  by  the  Olympian 
Dredging  Co.  In  1895  a  new  bridge  was  constructed 
over  the  Sacramento  River.  Under  regulations  ap- 
proved by  the  Secretary  of  War,  the  piers  of  the  old 
bridge  were  to  be  cut  down  so  as  not  to  menace  navi- 
gation. The  facts  show  the  piers  were  cut  deeper  than 
required,  three  or  four  feet  below  the  bed  of  the  river. 
Later,  the  government  dredged  the  river  to  improve 
the  channel  and  the  pier  stubs  protruded  above  the 
new  river  bed.  In  1918,  a  dredge  struck  a  stub  and  wa.s 
lost.  The  decision  is  to  the  effect  that  the  defendants 
complied  with  all  regulations  and  had  no  means  of 
knowing  of  the  change  in  the  river  bed  that  had  taken 
place,  and  hence  were  not  liable  for  damages. 


944 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  22 


Boston  Asks  Students'  Aid  in 
Solving  City  Problems 

Four  Prizes  of  $500  Each  To  Be  Given  to  Boston 

"Tech"  Students  for  Best  Plans  for 

Municipal  Improvements 

THE  City  of  Boston  through  Mayor  James  M.  Curley 
has  offered  $2,000  in  four  prizes  of  $500  each  for 
the  "best  reports  and  working  plans  for  solving  certain 
municipal  problems  and  improving  the  administration  of 
certain  municipal  functions  and  activities."  The  com 
petition  is  open  to  any  student  enrolled  at  the  Massachu- 
setts Institute  of  Technology  in  1922-23  and  is  to  be 
concluded  May  1,  1923.  The  subjects  covered  are  street 
traffic,  street  cleaning,  malodorous  and  insanitary 
nuisances  and  fire  protective  building  construction. 

As  a  part  of  the  conditions  of  the  contest  it  is 
stipulated  that  a  prize  award  carries  with  it  full  rights, 
with  no  further  payments,  to  the  use  of  the  devices  or 
methods  proposed.  One  judge  is  to  be  selected  by  the 
Mayor,  one  by  the  head  of  the  Department  of  Civil 
and  Sanitary  Engineering  at  the  Institute  and  the 
third  by  the  two  so  selected. 

In  outlining  the  conditions  of  the  competition  Mayor 
Curley  gave  the  following  explanation: 

To  the  end  that  the  hazards,  congestions  and  delays  of 
street  traffic  may  be  diminished,  that  the  dangers  to  public 
health  from  polluted  waterways  and  offensive  trades  and 
enterprises  may  be  minimized,  that  dangers  to  life  and 
property  by  fire  and  wreck  may  be  decreased  by  improv- 
ing the  safeguards  in  building  construction,  and  that  the 
interests  of  the  city's  industry,  commerce  and  retail  trade 
may  be  conserved  and  its  prosperity  increased  by  relieving 
them  from  the  handicaps  imposed  by  the  evils  indicated,  the 
City  of  Boston,  desirous  of  securing  a  larger  measure  of 
efficiency  in  the  administration  of  the  municipal  depart- 
ments and  agencies  having  these  functions  and  activities  in 
their  charge  and  care,  will  pay  the  sum  of  .$500  for  the  best 
report  and  working  plan  or  plans  submitted  by  a  student  of 
the  Massachusetts  Institute  of  Technology  on  any  of  the 
four  subjects  indicated  in  a  list  below. 

1.  Street  Traffic — How  best  can  the  flow  of  vehicles  be 
made  to  move  more  quickly  and  continuously,  so  as  to  avoid 
blockades  and  congestions,  minimize  danger  to  foot  passen- 
gers, remove  delays  and  difficulties,  provide  parking  fa- 
cilities and  prevent  undue  dawdling  with  the  least  public 
inconvenience — without  impairing  the  efficiency  of  commer- 
cial service  or  checking  the  expansion  of  the  business  of  the 
retail  trade  section  of  Boston?  Having  in  mind  the  finan- 
cial limitations  of  the  municipality,  and  the  imperative 
necessity  of  relieving  the  congestion  of  the  narrow  streets  of 
a  crowded  business  section  of  meager  limits — how  would 
you  proceed  to  secure  relief  and  keep  it?  Widening  streets, 
removing  sidewalks,  substituting  arcades  without  destroying 
the  superstructure  of  buildings,  eliminating  certain  classes 
of  vehicles,  regulating  deliveries  and  shipments  by  time 
restrictions  or  how? 

2.  Sanitittion — How  can  the  streets  of  Boston  and  the 
lanes,  alleys  and  ways  tributary  to  them  be  kept  clean,  sani- 
tary and  safe,  at  a  minimum  of  cost  and  maximum  of  re- 
sults? In  working  out  this  problem  have  in  mind  the  public 
peace  and  convenience,  the  prompt  and  final  disposal  of 
waste  and  insanitary  material  collected,  the  question  of 
hours  when  the  work  should  be  done,  the  character  and 
kind  of  machinery  and  vehicles  to  be  used,  and  some  prac- 
tical suggestions  for  retrieving  useful  and  merchantable 
by-products  to  offset  some  of  the  costs  of  administration. 
.3.  Sauitatinii — What  is  the  best  method  controlling  and 
regulating  necessai-y  but  offensive  industries  and  enter- 
prises situated  inside  the  jurisdiction  of  the  municipality, — 
garbage  plants,  rendering  establishments,  oil  refineries, — so 
that  their  malodorous  and  insanitary  features  may  be 
rendered  innocuous  their  waste  be  sterilized  and  prevented 


from  polluting  the  soil  and  water  adjacent  to  them  and 
their  detrimental  influence  on  the  health  and  values  of 
neighboring  localities  be  corrected  or  minimized? 

4.  Protective  Construction — Section  32  of  chapter  5.50 
of  the  Acts  of  1907  directs  that  in  building  construction  fire 
protection  shall  consist  of:  (o)  Concrete,  and  describes  the 
method  of  protection.  (6)  Terra  cotta,  and  describes  the 
method  of  protection,  (c)  Brickwork  to  be  set  in  cement 
mortar,  (d)  Any  material  or  form  of  construction  that 
will  resist  the  action  of  flames  and  a  heat  of  1,700  deg.  F. 
for  at  least  two  hours  without  raising  the  temperature  of 
the  material  to  be  protected  above  550  deg.  F.  through  a 
thickness  of  2  in.  as  determined  by  fire  and  water  tests 
for  fireproofing  construction  adopted  by  the  American 
Society  for  Testing  Materials. 

The  problem  here  for  the  student  is  to  ascertain  whether 
or  not  a  better  and  more  effective  method  of  protecting 
steel  construction  from  heat  can  be  secured,  a  method  that 
can  be  applied  in  a  simpler  and  less  expensive  manner 
and  which  will  not  add  to  the  weight  the  construction  should 
carry  nor  to  the  cost  of  material.  The  nature  of  the  material 
and  the  manner  of  its  application  should  be  fully  described 
and  the  reasons  for  its  superiority  and  desirability  be  clearly 
explained.  There  are  many  systems  in  the  market;  can  the 
student  suggest  a  better  one  and  why? 


Percentage  of  Water  Pumped  Which 
Produces  Revenue 

How  a  Water  Company  Raised  the  Revenue- 
Producing  Percentage  from  48  to  90 
Per  Cent  of  Water  Pumped 

By  H.  F.  Huy 

Goner.-il  Manager,  Western  New  York  Water  Co.,  Buffalo,  N.  Y. 

IN   THE   determination   of  rates  for  water,   gas  and 
electricity,  utility  commissions  and  courts  have  often 
raised  the  question,  "What  percentage  of  the  commodity 
furnished  is  revenue-producing?"     Several  authorities 
have  given  their  opinion  on  this  subject.     For  water- 
works the  percentage  has  been  placed  at  from  50  to 
70  per  cent  of  the  total  pumped.     Such  opinions  are 
based   on  the   experience   of  different  cities   and  have 
been  accepted  by  various  communities  and  corporations 
on  the  assumption  that  the  larger  plants  of  cities  and 
corporations   were   conducted   on   the   most   economical 
lines  and  should  show  the  best  results.     The  average 
water-works  man  was  content  to  know  he  met  average 
conditions.     Lately  a  prominent  engineer,  in  testifying 
before  a  utility  commission,  stated  that  of  water  pumped 
1Z>  per  cent  should  be  revenue-producing  or  accounted 
for  in  legitimate  use.    Although  he  had  heard,  he  testi- 
fied, of  an  isolated  case  in  which  it  was  claimed  that  rev- 
enue was  received  for  90  per  cent  of  the  water  pumped, 
he  questioned  the  correctness  of  the  claim.    To  disprovp 
the   widespread   belief   that   only   a  comparatively   low 
percentage    of  water    supplied    can   be    made    revenue- 
producing  the  following  information  has  been  prepared: 
The  Western  New  York  Water  Co.  operates  in  the 
suburbs  of  Buffalo,  N.  Y.     The  system  comprises  ap- 
proximately  160  miles  of  mains  of  4-  to  24-in.  pipe; 
75  per  cent  of  the  distribution  mains  are  6  in.  in  diam- 
eter and  over,  the  average  size  being  near  12  in.    The 
territory  supplied  has  a  population  of  60,000  people  and 
the  service  is  furnished  through  6,000  domestic  taps  and 
130  industrial  and  commercial  services.     The  fire  pro- 
tection to  the  communities   is  fui-nished  through  648 
fire  hydrants.     In  addition  to  the  domestic  and  indus- 
trial   consumers,    the    company    furnishes    water    at 
wholesale  through  meters  at  the  boundary  lines  to  three 
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villages  that  own  distribution  systems  comprising  a 
total  of  3,000  services.  The  water  is  pumped  by  elec- 
trically-driven centrifugal  pumps,  under  an  average 
pressure  of  from  (50  to  90  lb.  The  output  is  recorded 
by  Venturi  meters.  Fifty  per  cent  of  the  water  pumped 
by  the  main  pumping  station  is  repumped  at  pressures 
varying  from  60  to  130  lb.  The  plant  is  100  per  cent 
metered,  including  the  3,000.000  gal.  a  year  of  water 
supplied  without  charge.  The  record  for  the  last  four 
years  follows : 

TOTAL,  WATKK  PUMPED  ANT5  REVENUE-PRODUCING 
PERCENTAGES 

PerccntaKe  of  Water 
Year      '  M.  G.  D.  Pumped     for  Which  Hevcnue  Is  Received 

lOlS    ..7~. S..";  88 

l!>in     8.3  92 

19211     !).4  90 

1921     8.3  88 

The  ijlant  has  been  in  operation  for  about  22  years 
and  was  100  per  cent  metered  at  its  original  installa- 
tion. About  10  years  ago,  when  the  writer  was  called 
in  consultation,  the  amount  of  revenue-producing  water 
had  dropped  to  48  per  cent  and  it  was  very  desirable 
that  steps  be  taken  at  once  to  remedy  this  condition. 

Meters  Put  in  Order — Some  of  the  large  commercial 
meters  of  an  obsolete  type  were  replaced  or  repaired. 
Upon  test  it  was  found  that  some  of  them  did  not 
register  on  normal  low  flows  and  only  about  60  per  cent 
of  the  quantity  of  water  passed  at  or  above  the  average- 
flow  rates. 

The  domestic  meters,  many  of  which  were  out  of 
order  or  under-registering,  were  also  overhauled.  After 
the  larger  meters  were  repaired  and  many  of  the  smaller 
meters  were  repaired  or  replaced,  the  percentage  of 
revenue-producing  water  was  increased  to  73  per  cent. 

Inspection — A  careful  pitometer  survey  of  the  dis- 
tribution system  of  the  company  was  made.  At  th« 
same  time  commercial  meter  readings  were  taken  and 
allowance  made  for  domestic  consumption  in  each  sur- 
vey district.  In  this  manner  leakage  and  losses  in  the 
various  districts  were  determined.  Inspections  were 
also  made  of  the  pipe  lines  for  possible  leaks  showing 
on  the  surface.  The  microphone  was  applied  to  the 
various  valves  and  hydrants.  In  sections  where  mains 
were  located  under  paved  streets  and  there  was  no 
nearby  listening  connection,  the  microphone  was  em- 
ployed directly  over  the  water  main  which  was  deter- 
mined by  the  wireless  pipe-locating  device.  A  leak 
on  the  main  has  been  located  within  a  foot  of  the 
actual  leak  through  5  or  6  ft.  of  earth.  Mains,  4  and 
6  in.  in  diameter,  resting  on  rock  have  been  broken  by 
the  vibrations  set  up  by  large  trucks.  By  this  inspec- 
tion the  revenue-producing  water  was  increased  to  78 
per  cent  of  the  water  pumped. 

Mains  and  Services — While  the  pitometer  survey 
showed  the  general  location  of  the  unaccounted-for 
water  lost,  it  was  so  evenly  and  widely  distributed  in 
the  territory  supplied  that  the  exact  location  of  the 
various  points  of  leakage  could  not  be  readily  observed. 
A  careful  house-to-house  inspection  of  services  was  then 
carried  on  by  listening  on  all  the  service  pipes  for  leaks. 
A  large  amount  of  the  unaccounted-for  water  was  traced 
to  leaky  service  pipes,  especially  under  brick  and 
asphalt  pavements  or  where  service  pipes  and  sewer 
pipes  had  been  laid  in  the  same  trench  and  the  settle- 
ment of  the  sewer  had  broken  the  water  pipe,  the  water 
finding  its  way  into  the  sewer  system.    A  careful  check 


was  kept  on  the  flow  past  various  sewer  manholes  in  an 
endeavor  to  locate  leaks. 

A  considerable  portion  of  the  piping  system  had  been 
installed  in  the  communities  before  they  became  thickly 
populated,  and  no  careful  record  had  been  kept  of  the 
location  of  the  pipes.  Often  other  utility  company 
structures  interfered  with  the  accessibility  of  the  water 
mains.  A  large  leak  under  a  telephone  manhole  was 
finding  its  way  into  the  conduit-manhole  drain. 

After  completion  of  the  house-to-house  inspection, 
and  making  the  necessary  repairs,  the  revenue-produc- 
ing water  was  increased  to  the  percentage  shown  in  the 
table,  varying  from  88  to  92  per  cent  in  the  last  four 
years.  While  the  years  1920  and  1921  show  a  decrease 
of  2  per  cent  each  in  the  accounted-for  water,  the  total 
quantity  of  unaccounted-for  water  is  very  near  the  same. 

Allowable  Leakage — The  leakage  on  a  well  maintained 
distribution  system  should  not  exceed  3  per  cent  of  the 
total  quantity  pumped.  One  per  cent  should  cover  the 
amount  requii'ed  for  fire  purposes.  This  estimate  is 
based  on  fire  records  in  the  communities  supplied — 
length,  time .  and  number  of  fire  streams  used.  The 
allowable  under-registration  of  meters  on  a  well  main- 
tained metered  system,  should  not  exceed  5  or  6  per 
cent.  It  is  therefore  the  Writer's  judgment  that  on  a 
carefully  operated  and  inspected  100  per  cent  metered 
system,  90  per:  cent  of  the  water  pumped  should  be 
revenue-producing,  providing  there  is  no  free  water 
furnished  for  municipal  or  other  purposes. 

Precautions — Too  often  no  attention  is  paid  to  the 
service  connections  to  the  mains;  the  plumber  is 
allowed  to  purchase  the  material  and  install  it.  The 
only  time  the  water  company's  representative  is  on  the 
work  is  to  make  the  tap  at  the  main.  Many  leaks  on 
service  lines  occur  at  wipe  joints  and  it  is  now  the 
practice  of  this  company  to  allow  no  wipe-joint  connec- 
tions to  be  used;  lead-flanged  union  connections  only 
are  permitted.  Service  lines  are  often  not  laid  the 
proper  depth  and  ai-e  frozen.  The  service  pipe  is  often 
laid  in  the  sewer  trench  or  on  a  supposed  shelf  along- 
side the  sewer.  This  should  not  be  permitted.  It  has 
been  found  advantageous  to  have  the  water  pipe  at  least 
5  or  6  ft.  from  any  sewer  lateral  connections.  Too 
much  importance  cannot  be  laid  on  water-works  em- 
ployees either  installing  the  service  connections  them- 
selves or  having  careful  supervision  over  plumbers 
making  the  installation. 

Unmetered  fire  connections  were  found  to  be  a  dis- 
tinct loss  of  revenue,  as  many  of  these  connections  lead 
to  large  plants  which  have  extensive  lines  over  which 
the  water  company  has  no  careful  supervision.  In 
every  instance  in  testing  an  unmetered  fire  connection, 
an  indication  of  water  being  used  or  wasted  was 
observed.  After  the  company  installed  meters  on  these 
fire  lines,  it  received  revenue  from  the  water  passing 
through  the  meters. 

The  meters  of  all  industrial  and  corporate  consumers 
are  read  monthly  and  of  domestic  users  every  three 
months.  This  enables  the  water  company  to  check  its 
revenue-producing  water  each  month.  Any  drop-off  is 
immediately  noticed  and  steps  taken  to  learn  the  reason. 

The  results  outlined  above  should  be  obtainable  in 
any  carefully  operated  water-works  plant,  as  they  are 
due  to  carefulness,  patience  and  perseverance  in  look- 
ing after  the  leaks  and  in  maintaining  the  meters  in 
good  registering  condition. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  tfte  disctu- 
tion  of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Colloidal  Clay,  Color  and  Turbidity  in  Water 

Sir — In  Engineering  Neivs-Record  of  Oct.  12,  p.  625,  F.  B. 
Marsh  "hazards  the  guess  that  colloidal  clay  neutralizes  the 
color  and  that  something  connected  with  the  color  neu- 
tralizes the  clay  and  thus  both  the  turbidity  and  the  color 
(of  the  water)  are  eliminated." 

That  this  "guess"  is  substantiated  by  theoretical  and  ex- 
perimental facts  is  clearly  sho\vn  by  a  consideration  of  the 
turbidity  (chiefly  clay)  and  the  coloring  matter  (chiefly 
humus  or  humic  acids)  as  colloids.  T.  Hardy  (1899)  has 
shown  that  colloid  particles,  which  always  carry  electric 
charges,  will  coagulate  and  precipitate  when  they  are  made 
electro-neutral,  at  the  so  called  "iso-electric"  state.  This 
would  point  to  an  immediate  general  solution  of  the  prob- 
lem were  it  not  for  the  fact  that  the  same  colloidal  sub- 
stance may  appear  either  as  positive  or  negative,  depending 
upon  the  condition  of  the  dispersion  medium.  In  other 
words,  we  cannot  expect  the  same  results  with  acid  and 
basic  waters. 

It  is,  however,  highly  possibly  that  clay,  usually  electro- 
negative or  acid,  and  humus,  always  electro-positive  or 
coagulated  by  acids,  do  mutually  precipitate  each  other, 
since  adsorption  compounds  are  formed  after  the  electric 
charges  are  neutralized.  Nature  uses  a  similar  method  to 
precipitate  the  clay  at  the  mouth  of  rivers  and  form  deltas, 
the,  neutralizing  and  precipitating  agent  being  salt.  There 
is  no  doubt  that  a  careful  analysis  of  the  constituents  in 
the  turbidity  and  in  the  coloring  matter  will  point  to  the 
proper  chemicals  for  complete  precipitation.  It  must  be 
remembered  that  such  a  method  for  water  purification  will 
remove  the  inorganic  materials  only  (although  coagulating 
colloids  will  encase  and  carry  down  large  amounts  of  or- 
ganisms) ;  that  careful  and  skilled  supervision  will  be  re- 
quired to  allow  for  changing  conditions;  and  that  each  case 
must  be  studied  separately.  Jacob  Feld. 

Brooklyn,  N.  Y.,  Oct.  23. 

Packing  New  Joint  for  Gas  Main 

Sir — In  regard  to  my  article  on  "Methods  and  Cost  of 
Laying  Gas  Main  with  New  Joint"  in  Engineering  Nervs- 
Record  of  Oct.  5,  p.  572,  a  number  of  men  have  asked  me 
what  was  the  thickness  of  the  three  strands  of  yam  which 
were  placed  in  the  back  of  the  bell.  In  order  to  get  the 
maximum  strength  from  the  "B"  bell  it  is  important  to  use 
as  little  yam  as  possible.  The  face  of  the  yarn  must  be 
back  of  the  foot  of  the  inclined  plane  or  apex  of  cone  which 
forms  the  bead  of  the  spigot.  Unless  this  is  done  the 
additional  strength  of  the  joint,  due  to  shear,  will  be  lost 
as  the  bead  will  bear  against  the  comparatively  soft  cushion 
of  the  yam  instead  of  the  cement. 

St.  Louis,  Mo.  Jacob  D.  von  Maur, 

Nov.  10,  1922.        Supt.  of  Distribution,  Laclede  Gas  Co. 


for  the  deferred  payments  and  the  courts  decided  in  favor 
of  the  bankers. 

The  board  of  education  awarded  contracts  for  two  school- 
houses  in  the  county  and  work  was  about  half  done  when 
the  board  of  education  found  it  had  no  money  to  pay  the 
contractors  for  work  done.  For  the  contractors  to  stop 
meant  a  loss  and  to  go  ahead  meant  doubt  as  to  when  they 
would  get  pay  for  their  work. 

The  county  commissioners  came  to  the  rescue  of  the  board 
of  education  by  some  means  of  adding  to  the  next  tax 
collections  enough  to  pay  the  contractors  for  work  done. 
The  school  building  program  is  held  up  till  the  next  session 
of  legislature  can  vote  on  the  bond  issue. 

A  contractor  may  get  stung  if  he  starts  work  for  whicr. 
the  bond  issue  has  not  been  passed  on  and  found  legal  in 
every  detail.  Thomas  Sheahan. 

Hagerstown,  Md.,  Nov.  3. 


A  Warning  to  Contractors 

Sir — It  might  be  well  to  call  contractors'  attention  to 
the  fact  that  before  starting  work  they  should  see  that  the 
bonds  that  were  issued  for  the  work  were  sold  and  the 
money  available  for  the  work  to  be  done. 

The  last  session  of  the  Maryland  Legislature  passed  bills 
permitting  different  counties  of  the  state  to  issue  bonds  for 
improvements  such  as  schools,  bridges,  etc.  Washington 
County  issued  $300,000  worth  of  school  building  bonds, 
advertised  and  sold  and  got  the  first  payment  from  pur- 
chasers of  bonds.  After  the  first  payment  was  made  the 
purchasers  discovered  that  the  legislative  vote  had  not  been 
counted  at  time  of  passage  of  bill  and  thereby  the  issue 
was  invalid.     The  County  Commissioners  sued  the  bankers 


A  Dam  Is  as  High  as  It  Dams 

Sir — Replying  to  your  query,  "How  High  Is  a  Dam," 
discussed  editorially  in  your  issue  of  Nov.  2,  p.  728,  my 
answer  would  be:  a  dam  is  as  high  as  it  is  a  dam.  That 
is  to  say,  its  height  is  so  much  of  its  vertical  dimension 
as  is  physically  eff'ective  to  restrain  the  flow  of  a  fluid. 
Hence  the  standard  of  comparison  for  height  of  dams 
might  be  considered  the  unbalanced  head  against  the  struc- 
ture— the  diff'erence  in  water  level  between  low  water  in 
the  stream  bed  and  high  water  in  the  pond — the  vertical 
offset  in  the  hydraulic  gradient  occasioned  by  the  dam. 

Since  there  is  tail  water  or  ground  water  in  the  stream 
bed  at  the  toe  of  practically  all  dams,  the  point  of  de- 
parture for  height  measurement  would  commonly  be  the 
natural  stream  bed,  or  low-water  mark,  and  the  upper 
objective  would  be  the  top  of  parapet  on  the  dam  wherever 
that  is  a  solid  wall  integral  with  the  main  structure; 
otherwise  the  crest  of  the  dam  proper  where  the  parapet 
is  an  open  balustrade.  You  are  certainly  right  in  claiming 
the  solid  parapet  of  Arrowrock  Dam  as  part  of  the  effective 
height. 

You  are  most  emphatically  right  in  stating:  "Difficulty 
of  construction  legitimately  calls  for  overall  heights,  etc." 
Difficulty,  cost,  and  general  grief  of  dam  building  should 
be  reckoned  to  increase  as  the  square  of  the  depth  below 
stream  bed,  and  plotted  on  a  fashionably  logarithmic  scale. 
Anybody  who  has  fought  his  way  foot  by  foot  of  excava- 
tion down  to  the  bitter  bottom  in  bedrock  of  a  pit  100  ft. 
below  river  level,  and  up  again  inch  by  inch  of  masonry, 
against  a  time  limit  between  floods,  must  have  realized 
that  the  veritably  controlling  factor  in  the  whole  dam 
business  is  depth  below  stream  bed,  rather  than  the  most 
ambitious  skyward  penetration.  Therefore  your  conclu- 
sion is  utterly  sound,  that  the  constructor  should  be  given 
credit  for  overall  height. 

My  conclusion  then  is  that  no  single  word  or  figure  can 
tell  the  height  of  a  dam  relative  to  all  other  dams,  b'lt 
you  must  set  up  a  double  standard  of  comparison,  sug- 
gesting: (1)  Extreme  Height;  (2)  Effective  Height.  Ex- 
treme height  would  be  the  difference  in  elevation  between 
the  lowest  and  highest  points  of  the  structure.  Extreme 
effective  height  would  be  the  difference  of  elevation  between 
low  water  at  toe  and  high  water  at  crest  of  dam — noting 
that  this  difference  would  be  subject  to  unimportant  vari- 
ations according  to  whether  the  dam  were  an  overfall 
structure  or  whether  a  separate  spillway  would  hold  all 
floods  below  the  crest  of  the  main  dam.  In  the  case  of 
overflow  dams  the  additional  head  in  the  pond  would  be 
approximately  balanced  by  increased  height  of  tail  water, 
so  that  the  net  hydrostatic  head  would  not  be  widely 
variable  for  full  reservoir  conditions. 

According  to  these  definitions  you  are  right  in  answering 
Mr.  Wegmann  that  Arrowrock  Dam,  as  yet,  overtops  them 
all  in  extreme  height.  But  the  Don  Pedro  Dam,  now 
nearing  completion,  in  Tuolumne  River,  California,  has 
set  a  new  superlative  with  its  effective  height  of  approxi- 
mately 280  ft.  above  stream  bed. 

Among    all    dams    of   high,  degree,    now   built,    building, 
or  proposed,  the  Shoshone  remains  unique  in  that  its  height 
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is  its  greatest  dimension;  and  this  is  truei  whether  its 
extreme  height  of  328  ft.  or  effective  height  of  about  240  ft. 
IS  considered,  since  the  extreme  length  at  top  is  only 
200  feet. 

San  Francisco,  Calif.  D.  W.  COLB. 

Formerly  Engineer  in  U.  S.  Reclamation  Service  in  charge 

of  Shoshone  and  Lahontan  Dams 


Montana's  Highway  Policies 

Sir — Unless  we  are  very  careful  we  will  fall  into  the 
habit  of  thinking  that  the  completion  of  the  so-called  7  per 
cent  system  of  federal-aid  highway  projects  through  the 
country  will  solve  the  road  problem.  I  am  inclined  de- 
cidedly to  a  contrary  opinion.  In  Montana  today  we  are 
convinced  that  any  highway  program  or  policy  suggested 
by  the  department  must  recognize  the  local  importance  of 
roads  not  on  the  trunk-highway  system.  We  believe  too 
that  present  knowledge  of  highway  construction,  highway 
economics  and  the  trend  of  traffic  does  not  justify  the  as- 
sumption that  the  road  problem  can  be  solved  for  all  time 
by  any  single  effort. 

For  several  years  I  have  felt  that  the  public  would  react 
against  the  enormous  expenditures  that  have  been  made  for 
expensive  highway  improvements,  particularly  when  the 
cost  of  such  highways  was  dictated  by  the  necessity  for 
serving  truck  traffic.  To  a  certain  e.xtent  I  believe  this 
reaction  is  already  apparent  in  several  states  in  the  West. 

In  view  of  the  public  demand  for  retrenchment  and  for  a 
reduction  of  expenditures — and  this  demand  seems  to  dis- 
regard the  ultimate  economy  of  or  profit  from  the  expendi- 
ture— it  is  comfortable  for  us  here  in  Montana  to  remember 
that  we  have  not  been  stampeded  into  any  costly  paving 
program,  but  have  confined  our  efforts  to  the  building  of  a 
large  mileage  of  serviceable  gravel  highways.  This  policy 
has  been  maintained  in  the  face  of  ridicule  and  the  sug- 
gestion that  we  were  decidedly  behind  the  times.  About  the 
only  change  that  I  can  anticipate  in  the  prosecution  of  the 
state's  road  program  is  one  which  will  permit  the  state 
to  go  forward  more  rapidly  toward  the  development  of  the 
state  and  county  road  systems. 

One  of  the  fundamental  principles  underlying  the  man- 
agement of  public  works  departments  is  this:  You  can  not 
spend  money  any  faster  than  the  public  will  provide  it  nor 
for  any  purpose  which  the  public  does  not  approve.  It  is 
not  at  all  significant  that  the  public's  conclusions  niay  be 
erroneous  and  non-supportable  by  economic  arguments^  In 
my  opinion  we  have  not  exhausted  the  possibilities  of  edu- 
cating the  public  to  the  need  for  and  the  cost  of  improved 
highways.  John  N.  Edy, 

Chief  Engineer,  State  Highway  Commission, 

Helena,  Mont.,  Nov.  14. 


Mineral-Oil  Paint  for  Galvanized  Sheets 

Sir — In  your  Nov.  2  issue  F.  H.  Thomson,  of  Kilmarnock, 
Scotland,  brought  up  the  question  of  painting  galvanized 
sheets.  It  happens  that  I  recently  had  occasion  to  investi- 
gate this  subject  and  I  encountered  a  surprising  lack  of 
authoritative  information  and  a  diversity  of  views.  The 
consensus  of  opinion  seems  to  be  that  paint  will  not  adhere 
to  fresh  galvanizing  on  account  of  the  oily  film.  The 
methods  suggested  for  removing  this  film  range  from  the 
simple  but  time-consuming  expedient  of  several  months' 
exposure  to  vari ms  complicated  formulas  for  "washing"  it 
off.  All  of  these  methods  result  in  a  destructive,  or  more 
properly  a  corrosive,  action  on  the  zinc. 

While  in  theory  galvanizing  is  a  protection  against  or- 
dinary corrosive  action  of  the  elements,  in  reality  the 
present-day  product  is  not  of  a  quality  to  withstand  sev- 
eral months'  exposure  to  weather  without  serious  effect  on 
the  zinc,  especially  if  subjected  to  the  action  of  salt  air. 
The  copper-acid  combinations  mentioned  by  Mr.  Thomson 
are  perhaps  efficient  as  oil  removers,  but  coming  in  contact 
with  the  zinc  they  produce  an  electro-chemical  action  in 
which  the  zinc  is  decidedly  the  sufferer.  Inasmuch  as 
the  zinc  is  applied  as  a  protection,  obviously  anything  which 
tends  to  destroy  it  is  objectionable.  The  logical  solution  is 
a  paint  which  will  adhere  to  fresh  galvanizing  without  the 
necessity  of  any  previous  treatment  of  the  surface. 


Investigation  developed  the  fact  that  thS  usual  linseed  or 
other  vegetable  oil  paints  will  not  adhere  to  fresh  galvan- 
izing because  the  mineral  oil  composing  the  film  on  the  zinc 
mixes  with  the  vegetable  oil  in  the  paint  and  prevents,  or  at 
least  greatly  retards,  the  hardening  of  the  latter.  Mineral 
oil  does  not  oxidize  like  the  linseed  oil,  and  when  added  to 
linseed  oil  paint  makes  it  permanently  sticky  and  incapable 
of  hardening  to  a  firm  film.  The  surface  may  appear 
hard,  but  underneath  the  paint  remains  soft  and  sticky  and 
therefore  does  not  adhere  firmly  to  the  metal. 

On  the  other  hand  a  properly  mixed  paint  of  the  proper 
mineral  oil  constituents  will  absorb  the  mineral  oil  on  the 
galvanized  surface  without  in  any  way  impairing  the  effi- 
ciency of  the  paint,  or  retarding  its  setting  and  drying 
propei'ties.  As  the  mineral  oil  paint  has  moisture  and  acid- 
resisting  properties  superior  to  those  of  the  vegetable  oil 
paints,  and  yields  an  extremely  tough  film,  there  need  he 
no  hesitation  in  using  it  instead  of  the  linseed  oil  paints  or 
the  commercial  substitutes  now  so  genei'ally  used. 

Strangely,  this,  is  not  a  new  development,  but  a  paint  of 
this  kind  has  been  used  for  years  on  galvanized  roofs  and 
other  exposed  galvanized  surfaces  with  entire  success.  I 
have  seen  it  applied  to  fresh  galvanizing  with  perfect  re- 
sults as  to  adhesion  and  effective  covering. 

Haery  Carlton. 
Harry  Carlton  &  Associates,  Sales  Engineers. 

New  York,  Nov.  24. 


Doubtful  Bridge  Reinforcement 

Sir — ^The  accompanying  sketches  show  a  method  of 
alleged  strengthening  of  the  trusses  of  a  swing  bridge  in 
Oregon.  This  bridge  was  originally  designed,  in  1904,  for 
a  plank  roadway  about  32:  ft.  in  clear  width,  including 
two  street-car  tracks.  In  1921  the  span  was  paved  with 
asphalt   while    the    draw   was    over   its    rest    during   other 
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Section  of  Bottt^m  Chord 
OS  "Reinforced 

C.I.Thrust  Block  botted  each  side  of  Chord 

BOTTOM-CHORD    RKINFORCEMENT  OF  PIN-CONNECTED 
SWING  SPAN 

repairs,  but  upon  swinging  the  draw  the  extra  load  of  the 
asphalt  was  discovered  to  have  depressed  the  fi-ee  ends 
about  7  in.  below  the  approaches,  requiring  slight  inclines 
to  match  the  ends.  While  a  new  draw  rest  was  being  built 
this  year,  the  contractor  "discovered"  that  the  bottom  chords 
were  "buckled"  and  secured  an  emergency  contract  for 
strengthening  them  as  per  the  sketches  herewith,  the  work 
being  under  the  charge  of  two  county  officials  licensed  under 
the   Oregon  law  to  practice  engineering. 

Aside  from  the  impossibility  of  wood  and  steel  acting 
in  unison  under  changes  in  temperature,  the  alleged  rein- 
forcement actually  weakens  the  bridge  by  about  15  per 
cent  in  the  service  position  with  bottom  chord  in  tension, 
due  to  the  boltholes. 

This  weakening,  together  with  the  excess  dead  load 
of  asphalt  paving,  reduces  the  live-load  capacity  of  the 
bridge  by  about  40  per  cent.  Even  before  the  paving  was 
laid,  this  bridge  was  alleged  to  be  unsafe  for  its  traffic. 
Such  is  one  example  of  the  workings  of  an  ill-advised 
license  law.  George  Rae. 

Portland,  Ore.,  Oct.  21. 
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Army  Camp  Builders  Sued  for  $21,500,000 

Government  Would  Recover  From  Thompson-Starrett.  Fuller, 
Bentley,  and  Hardaway  Companies— Other  Suits  Imminent 

Suits  to  recover  $21,500,000   alleged  complaint  to  have  resulted  not  only  in 

to  have  been  fraudulently  obtained   in  a  loss  of  large  sums  of  money  by  the 

the  construcUon  of  cantonments  during  government  but  m  the  embarrassment 

the  World  War  were  begun  Nov.  24  at  of  its  war  program      The  department 

the      direction      of      Attorney-General  "^-de  public  a  copy  of  the  cornplamt  in 

Daugherty.       Though     information     is  the  case  against  A.  Bentley  &  Sons  Co. 

Sn    thai    other    suits    may    follow,  and  announced  ^hf  that  compamt  was 

whether  suits  will  be  instituted  against  smiilar  to  those  filed  against  the  other 

contractors    who    erected    other    army  defendant  construction  companies 

cantonments     remains     a     matter     for  The   Bentley   complaint   alleges   that 

conjecture.     Twelve  other  cantonments  the      "defendant      misrepresented^     to 

were   built   comparable   in    size   to    the  plaintiff  that  defendant  had  experience 

four    involved     in    the    suit    described  in  the  execution  of  similar  work  and  an 

herein.      The    firms,    the    cantonments  organization  suitable  for  the  perfonn- 

involved  in  the  suits,  and  the  amounts  ance    of    such    work.        It    is    further 

the  government  would  recover  in  each  alleged    that    the    defendant    company 

case  are:  Thompson-Starrett  Co.,  Camp  "did    k-nowmgly,    illegally   and   fraudu- 

Upton        (Yaphank,       Long       Island),  lently  violate  and  abuse  such  confidence 


$6,000,000;  George  A.  Fuller  Co., 
Camp  Funston  (Fort  Riley,  Kansas), 
$4,000,000;  Hardaway  Contracting  Co., 
Camp  Jackson  (Columbia,  S.  C), 
$6,500,000;  and  A.  Bentley  &  Sons  Co., 
Camp  Sherman  (Chillicothe,  Ohio), 
$5,000,000.  The  suit  against  Thomp- 
son-Starrett Co.  was  filed  in  Brooklyn, 
N.  Y.;  that  against  the  Fuller  com- 
pany at  Topeka,  Kan.;  against  the 
Hardaway  company  at  Columbia,  S.  C, 
and  against  the  Bentley  company  at 
Columbus,  Ohio. 

The  amounts  the  government  would 
recover  represent  a  substantial  per- 
centage of  the  total  cost  of  construc- 
tion of  the  camps,  and  in  the  case  of 
Camp  Jackson  the  sum  sought  is  more 
than  half.  The  government  paid  $12,- 
710,720  for  the  con.struction  of  Camp 
Jackson;  $15,370,820  for  Camp  Upton; 
$13,247,620  for  Camp,  Sherman,  and 
$11,715,520  for  Camp  Funston. 

According  to  the  announcement  of 
Attorney-General  Daugherty  the  suits 
represent  investigations  begun  by  the 
Department  of  Justice  more  than  a 
year  ago  and  carried  on  by  the  depart- 
ment until  the  Special  War  Branch  was 
organized  and  by  that  body  with  cer- 
tain aid  from  the  department  until  the 
present  time. 

Fraud,  inefficiency,  waste  and  gross 
negligence  are  alleged   in  the  general 

Application  to  Build  Mexico-New 
Mexico  Road  Filed  with  I.C.C. 

The  customary  applications  in  connec- 
tion with  proposals  to  build  a  new  line 
of  railroad  have  been  made  to  the  In- 
terstate Commerce  Commission  by  the 
Colorado,  Columbus  and  Mexican  R.R. 
Co.  The  proposed  line  is  to  extend  from 
Columbus  on  the  Mexican  border,  65 
miles  west  of  El  Paso,  through  Deming 
to  Farniington,  N.  M.,  where  it  will 
connect  with  the  Denver  and  Rio 
Grande  R.R.  The  proposed  line  would 
be  550  miles  long.  John  Philips  of 
Wichita  Falls,  Texas,  is  the  financial 
agent  of  the  enterprise.  George  Estes 
is  president  and  general  manager  of 
the  companv,  with  offices  at  Deming. 
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and  trust  and  breach  said  contract  in 
that  it  did  not  complete  its  said  under- 
taking in  accordance  with  its  terms 
and  true  tenor  and  spirit,  and  that  the 
plaintiff  was  compelled  to  let  additional 
contracts  to  others  at  added  cost  and 
expense  to  the  plaintiff  for  the  com- 
pletion of   such   contract." 

It  is  also  alleged  that  the  Bentley 
company  (and  presumably  the  other 
defendants)  sold  to  and  in  some  in- 
stances purchased  and  resold  to  the 
government  at  a  profit  large  quantities 
of  material  and  equipment,  some  of 
which  was  needed  and  some  unneces- 
sary, and  that  their  "illegal  and  un- 
warranted claims"  and  vouchers  in  pay- 
ment for  alleged  useless  material  were 
presented  and  paid  by  the  plaintiff. 

Miscellaneous  Charges 
Other  points  in  the  general  com- 
plaint are:  (1)  That  defendants  al- 
lowed large  amounts  of  useless  and 
unnecessary  work  to  be  done  by  em- 
ploying so  many  workmen  that  con- 
gestion occurred,  delaying  work;  (2) 
that  workmen  were  employed  without 
reference  to  skill  or  experience,  thereby 
disturbing  the  morale  of  the  entire 
construction  force;  (3)  that  unskilled 
workmen  were  paid  the  same  wages  as 
skilled  mechanics  and  in  the  majority 
of  cases  wages  were  paid  in  excess  of 
the  then  current  scale;  (4)  that 
adequate  inspection  and  supervision  of 
workmen  were  lacking,  conditions 
which  resulted  in  a  great  loss  of  effi- 
ciency; (5)  that  payment  was  obtained 
for  superintendents  and  others  acting 
in  supervisory  capacities  at  exorbitant 
rates  and  for  time  in  excess  of  that 
during  which  they  were  engaged;  (6) 
that  motor  trucks  were  often  rated  in 
excess  of  capacity  so  that  the  com- 
pany might  collect  the  added  allow- 
ance. 

In  ending  its  complaint  the  govern- 
ment made  the  charge  that  all  the 
foregoing  was  done  with  the  "knowl- 
edge and  connivance  of  the  defendant 
company,"  causing  excessive  cost  to 
the  government  and  securing  for  the 
defendant  the  maximum  rather  than 
a  reasonable  compensation. 


Civil  Service  Problems  a  Topic 
at  Municipal  League  Meeting 

Civil  service  problems  and  progress 
were  the  subjects  of  an  entire  session 
of  the  annual  convention  of  the  Na- 
tional Municipal  League  held  at  Phila- 
delphia, Nov.  22-24.  A  wide  range  of 
other  subjects  was  considered  in  the 
fields  of  local,  state  and  national  gov- 
ernment. Col.  Henry  M.  Waite,  of  New 
York  City,  formerly  city  manager  of 
Dayton,  Ohio,  and  before  that  city 
engineer  of  Cincinnati,  was  re-elected 
as  president.  Among  the  members  of 
the  council  elected  at  the  meeting  was 
M.  N.  Baker,  associate  editor.  Engi- 
neering News-Record.  The  permanent 
secretary  of  the  organization  is  H.  W. 
Dodds,  261  Broadway,  New  York  City. 

The  civil  service  problems  already 
mentioned  were  discussed  under  the 
general  title,  "New  Standards  of  Pub- 
lic Employment."  A  committee  wth 
the  same  name  submitted  a  report  in 
which  "centralized  employment  super- 
vision and  control  in  the  public  service" 
was  recommended,  and  it  was  proposed 
that  the  administration  of  municipal 
civil  service  should  be  intrusted  to  a 
single  commissioner  and  an  examining 
board.  Morris  L.  Cooke,  formerly  di- 
rector of  public  works  of  Philadelphia, 
said  that  he  could  not  conceive  of  effi- 
cient municipal  government  without 
civil  service.  Positions  of  importance, 
he  said,  are  not  readily  filled  except  by 
detaching  men  already  at  work.  He 
declared  that  there  are  not  two  or  three 
or  four  or  five  best  men  for  an  impor- 
tant position,  but  only  one. 

In  the  course  of  a  lengthy  and  de- 
tailed paper,  entitled  "Progress  and 
Selective  Tests  and  Public  Employ- 
ment," Dr.  L.  B.  O'Rourke,  in  charge 
of  psychological  tests,  U.  S.  Civil  Serv- 
ice Commission,  stated  that  large  or- 
ganizations are  changing  to  quantita- 
tive tests  of  candidates  instead  of  leav- 
ing the  selection  of  employees  to  fore- 
men as  was  done  formerly.  The  tests 
show  that  slow  workers  are  much  less 
accurate  than  rapid  workers. 


To  Electrify  30-Mile  Section  of 
Vera  Cruz-Mexico  Railway 

Contract  for  tihe  electrification  of 
30  miles  of  track  on  the  Mexican  Ry. 
Co.  Ltd.,  between  Orizaba  and  Espe- 
ranza  on  the  main  line  from  Mexico 
City  to  Vera  Cruz  has  been  announced 
by  the  International  General  Electric 
Co.  The  project  calls  for  the  expendi- 
ture of  between  $2,000,000  and  $2,500,- 
000  and  will  be  financed  through  Lon- 
don. 

The  system  will  be  operated  by 
3,000-volt  direct  current  which  will  be 
supplied  by  the  Pueblo  Tramway,  Light 
and  Power  Co.  from  its  hydro-electric 
plant  about  five  miles  from  Orizaba. 
The  present  contract  includes  ten  150- 
ton  locomotives,  equipment  for  one  sub- 
station, overhead  conductors  and  ac- 
cessories. The  ruling  grade  on  the 
electrified  section*  will  be  about  4.7 
per  cent. 
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Second  Hearing  Is  Held  on 
Carquinez  Straits  Bridge 

Proposal   to  Cross   San   Francisco   Bay 

With    High-Level    Bridge    Again 

Heard  by  Army  Engineers 

A  hearing  was  held  in  San  Fran- 
cisco on  Nov.  14  before  Col.  Herbert 
Deakyne,  Engineers  Corps,  U.  S.  A., 
on  the  application  of  the  Rodeo- Vallejo 
Ferry  Co.  for  approval  of  a  plan  to 
constinict  a  high-level  suspension 
bridge  for  highway  traffic  across  Car- 
quinez Straits  from  Valona  to  Morrow 
Cove.  •  This  site  is  a  short  distance 
downstream  or  west  of  that  selected  by 
the  San  Francisco  Transit  Co.  whose 
application  for  a  permit  was  reported 
in  Engineering  Ncws-Recm-d,  Sept. 
28,  p.  537. 

The  Rodeo-Vallejo  Ferry  Co.  which 
now  operates  automobile  and  passenger 
ferry  boats  across  the  straits  has  re- 
cently secured  an  amendment  to  its 
charter  giving  it  the  right  to  build  and 
operate  bridges.  Charles  Derleth,  Jr., 
engineer  for  the  company,  presented 
preliminary  plans  for  the  proposed 
structure  and  described  it  as  a  three- 
span  suspension  bridge  with  a  1,600-ft. 
main  span,  two  800-ft.  supporting 
spans  and  a  clearance  of  135  ft.  above 
high  water.  The  estimated  cost  is 
$4,000,000. 

Plan  Opposed 
Opposition  to  the  plan  was  offered  by 
navigation  interests  and  owners  of 
whi.rves  above  the  proposed  location. 
The  California-Hawaiian  Sugar  Co. 
claims  that  the  south  pier  would  make 
navigation  dangerous  in  the  svidft  tidal 
currents  through  the  straits  and  would 
discourage  deep  sea  traffic  to  wharves 
beyond  the  bridge. 

In  opposition  to  this  it  was  shovim 
that  the  ferry  traffic  across  the  straits 
in  four  years  had  increased  from 
300,000  to  1,000,000  passengers  per 
year  and  from  100,000  to  400,000  auto- 
mobiles per  year.  At  this  rate  it  was 
claime"d  the  number  of  ferry  boats 
soon  required  would  create  a  naviga- 
tion menace  exceeding  that  offered  by 
the  bridge  piers.  Admiral  J.  S.  Mc- 
Kean,  commandant  of  Mare  Island 
Navy  Yard,  spoke  in  favor  of  a  bridge 
and  rated  increased  ferry  service  as  a 
greater  menace  than  that  offered  by 
the  bridge.  Several  presentations  were 
made  requesting  that  only  one  permit 
be  granted  for  constructing  a  bridge 
across  Carquinez  Straits. 

Representations  were  received  at 
this  hearing  on  five  bridge  projects 
other  than  that  of  the  Rodeo-Vallejo 
Ferry  Co.  Three  of  these  crossings, 
proposed  by  Captain  John  G.  Little  are, 
respectively,  from  Oleum  to  Vallejo, 
from  Martinez  to  Benicia,  and  from 
Antioch  to  Sherman  Island.  The  two 
other  appearances  were  entered  by  the 
San  Francisco  Transit  Co.  and  by  the 
Dillon  Point  Development  Co.  for  a 
high-level  bridge  at  Dillon  Point  within 
a  mile  of  the  San  Francisco  Transit 
Company's  site.  The  Dillon  Point 
structure  would  also  be  a  three-span 
suspension  bridge  for  highway  traffic 
and  would  have  a  1,750-ft.  main  span 
with  supporting  spans  of  unequal 
length,  one  being  450  ft.  long  and  the 
other  750  ft.  long.  The  estimated  cost 
IS    $2,700,000. 

In  accordance  with  the  usual  cus- 
tom, Col.  Deakyne's  report  on  the  hear- 
mg  is  to  be  transmitted  to  the  Chief  of 
Engineers,  U.  S.  A.,  at  Washington. 


The  Engineer  in 
Public  Life 


CHARLES  HANSEL 

For   four   years   the    Civic    Board   of 

Cranford,   N.  J.,  has  had  an  engineer, 

Charles   Hansel,  as   its  president.    The 

board's     main    ob- 

has 


ject  has  been  to 
create  sentiment  in 
favor  of  a  county 
park  system  and 
has  resulted  in  the 
organization  of  the 
Union  County 
^g^^^'X.  Park    Association, 

^T  ^^^^      of  which  Mr.  Han- 
nJi^T^^^K^      ^^^     ^^     vice-presi- 
■■^J^^^H     dent.       This    work 
^^n^^^^^H  the 

^^^^^^^^^H      form  the     es- 

^^^^^H^^^H  a 

^^^^^^^^^^1  permanent  county 
park  commission, 
with  authority  to  expend  a  sum  not  ex- 
ceeding $2,500,000.  Mr.  Hansel  was  the 
guest  of  honor  at  a  dinner  given  last 
spring  by  the  Civic  Board  of  Cranford 
in  recognition  of  his  public  service  in 
connection  with  the  park  movement. 

He  is  a  consulting  engineer,  with 
offices  in  New  York  City,  and  has  been 
prominent  for  many  years  in  the  field 
of  railway  valuation.  Mr.  Hansel  was 
chief  engineer  of  the  Wabash  Railway 
from  1884  to  1899,  and  late^-  made  ap- 
praisals for  the  States  of  Illinois,  Mich- 
igan and  New  Jersey  of  railroads  and 
canals.  He  has  also  served  as  con- 
sulting valuation  engineer  for  the 
Pennsylvania,  the  Philadelphia  & 
Reading,  and  Jersey  Central  railways. 


Court  to  Rule  on  Powers  of 
Cleveland  Terminals  Co. 

Argument  as  to  the  right  of  the 
Cleveland  Union  Terminals  Co.  to  ap- 
propriate property  for  the  proposed 
Cleveland  Union  Station  was  begun  on 
Nov.  27.  The  controversy  hinges  on 
the  alleged  intention  of  the  Terminals 
Co.  to  sublet  the  air  rights  over  the 
railroad  facilities  to  the  Terminals 
Building  Co.  for  commercial  develop- 
ment. 

The  Terminals  Co.  is  backed  by  the 
New  York  Central,  the  Big  Four  and 
the  Nickel  Plate  railroads  through 
whom  was  obtained  the  authority  of 
the  Interstate  Commerce  Commission  to 
issue  $60,000,000  in  bonds  to  finance 
the  terminal.  The  Terminals  Building 
Co.  is  said  to  be  controlled  by  the  Van 
Sweringen  interests  which  initiated  the 
station  project  and  later  interested  the 
railroads  in  it. 

Owners  whose  property  the  Termi- 
nals Co.  seeks  to  appropriate  contend 
that  under  the  circumstances  the  right 
of  eminent  domain  cannot  be  invoked. 
The  testimony  offered  during  the  hear- 
ing by  the  'Terminals  Co.  has  aimed 
to  prove  that  it  has  made  no  plans  for 
the  construction  of  offices  or  stores  over 
the  station  and  that  all  of  the  property 
sought  is  needed  for  strictly  terminal 
purposes.  Against  this  the  property 
owners  point  to  pictures  used  to  pro- 
mote the  enterprise  in  1919,  to  evidence 
offered  to  the  Interstate  Commerce 
Con^mission  as  to  progpective  revenues 
from  commercial  rentals  and  to  the  con- 
tract between  the  railroads  and  the 
Terminals  Co.,  all  of  which,  they  assert, 
substantiates  their  contention. 


Cement  Association  Reviews 
Twenty  Years'  Work 

Announcement       of      New      Technical 

Activities    Made   at   Annual 

Meeting 

On  Tuesday  and  Wednesday  of  last 
week  the  Portland  Cement  Association 
held  in  Chicago  its  twentieth  anniver- 
sary meeting.     Outstanding  in  interest 
vvere  the  announcements  that  the  asso- 
ciation's   laboratory    was    beginning    a 
study   of   the   constitution   of   portland 
cement   and   that   the   facilities   of  the 
laboratory  were  to  be  increased  by  the 
addition  of  a  2,000,000-lb.  testing  ma- 
chine.    Reports  of  the  board  of  direc- 
tors and   of  the  president  disclosed   a 
satisfactory  year  in  the  industry,  with 
total  shipments  for  1922  estimated  at 
110,000,000  bbl.,  or   12   per  cent  above 
the  country's  previous  high  record.  The 
attendance  was  the  largest  in  the  asso- 
ciation's history — 302   individuals,  rep- 
resenting 72  of  86  member  companies. 
The  address  of  the  retiring  president, 
L.    T.    Sunderland,    of   the    Ash    Grove 
Lime  &  Portland  Cement  Co.,   Kansas 
City,   laid   stress   on   the   opportunities 
ahead,    contending    that    there    is    not 
only  much  need  for  broader  and  more 
persistent    educational    work    but    for 
additional   research    into   the   uses   and 
character  of  the  product.     He  declared 
that  the  association's  newspaper  adver- 
tising has  been  effective   in  informing 
the  public  regarding  the  industry. 
Committees  Report 
The    Committee   on    Technical    Prob- 
lems, besides  announcing  the  research 
into  the  constitution  of  portland  cement 
(which  will  be  carried  on  by  Dr.  J.  C. 
Witt),  placed  stress  on  the  importance 
of   a   comprehensive    study   now    being 
made  of   the  action   of   alkali   on   con- 
crete.    Field  tests  under  a  wide  variety 
of  conditions  and  with  many  mixes,  as 
well   as   laboratory  studies,   are   under 
way.     The  laboratory  staff,  now  num- 
bering 35,   was   strengthened   this  fall 
by  the  addition   of   H.   F.   Gonnerman. 
Gratification  was  expressed  at  the  wide- 
spread acceptance  and  use  of  the  pro- 
portioning tables  based  on  the  Abram's 
cement-water  theory. 

The  Committee  on  Conservation  listed 
a  number  of  studies  under  way  looking 
to  economy  in  production. 

A  history  of  the  portland  cement 
industry,  written  by  Robert  W.  Lesley 
and  John  B.  Lober,  past-presidents,  was 
announced  as  having  been  completed. 

F.  W.  Kelley,  of  Albany,  N.  Y.,  presi- 
dent of  the  Helderberg  Cement  Co.,  was 
elected  president  of  the  association  for 
1923.  With  him  will  serve  as  vice- 
presidents,  Blaine  S.  Smith  (Universal) 
and  L.  R.  Burch  (Atlas),  as  treasurer. 
Col.  E.  M.  Young  (Lehigh),  and  as 
newly-el  cted  directors,  Carl  Leonardt 
(Southwestern),  W.  D.  Lober  (Vul- 
canite), L.  "T.  Sunderland  (Ash 
Grove),  C.  B.  Condon  (Hawkeye),  F.  H. 
Smith  (Lawrence)  and  Loring  A. 
Cover  (Security). 

A  gala  banquet  in  honor  of  the  close 
of  the  first  twenty  years  of  the  asso- 
ciation's life  terminated  the  meeting. 
John  R.  Morron,  president  of  the  Atlas 
Portland  Cement  Co.,  New  York,  and 
Rev.  David  J.  Evans,  Th.D.,  of  Kansas 
City,  were  the  speakers.  Mr.  Morron 
paid  high  tribute  to  those  who  had  suc- 
cessfully led  the  association  in  the  past, 
and  recalled  that  at  the  association's 
inception,  in  1902,  the  industry's  an- 
(C ontimieS,  on  p.  951) 


950 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  22 


Power  Commission  Makes 
Second  Report 

construction      on      Projects      Totaling 

Nearly  Million  Horsepower  Under 

Way — More  Licenses  Issued 

Progress  under  the  federal  water- 
power  act  is  detailed  in  the  second 
annual  report  of  the  Federal  Power 
Conuiiission  covering  the  period  up  to 
July  1,  1922.  Due  to  the  many  years' 
dday  in  securing  adequate  federal  leg- 
islation it  was  but  natural  that  a  flood 
of  applications  should  have  followed 
immediately  upon  approval  of  the  act. 
Nevertheless,  during  its  second  year 
there  have  been  filed  with  the  commis^ 
sion  applications  aggregating  a  net 
total  of  5,000,000  hp.  of  proposed  in- 
stallation. This  amount,  added  to  the 
applications  of  the  preceding  fiscal 
year,  makes  a  gi'and  total  of  357,  in- 
volving in  excess  of  21,100,000  horse- 
power. Nearly  one-half  of  the  aggre- 
gate is  represented  by  applications 
upon  the  St.  Lawi-ence,  Columbia,  and 
Colorado  Rivers,  upon  which,  in  gen- 
eral, action  has  been  suspended.  The 
St.  Lawrence  involves  international  re- 
lations and  may  require  a  treaty  before 
action  can  be  taken.  The  Columbia  has 
been  under  investigation  by  a  special 
board  to  determine,  before  applications 
ai'e  approved,  the  relation  between 
water  power,  irrigation,  and  navigation 
upon  that  stream.  Action  on  the  Colo- 
rado River  is  awaiting  the  findings  of 
the  Colorado  River  Commission.  There 
has  been  criticism  in  certain  quartei's 
that  the  definition  of  navigable  waters 
as  contained  in  the  Act  is  not  suffi- 
ciently clear,  and  that  the  Act  should  be 
so  modified  or  the  definition  so  in- 
terpreted by  the  commission  that  the 
limit  of  navigability  on  any  stream 
may  be  determined  with  such  exactness 
that  no  one  need  ever  apply  to  the 
commission  for  its  determination. 

"The  question  of  navigability,"  says 
the  report,  "is  not  one  of  mathematical 
formulas,  and  there  is  no  more  proba- 


able  for  such  use.  All  three  are,  there- 
fore, technically  navigable;  but  due  to 
the  fact  that  in  each  instance  the  laws 
of  the  state  afford  full  protection  to 
such  commerce,  and  that  the  proposed 
dams  would  not  obstruct  it,  the  com- 
mission made  formal  finding  that  the 
streams  were  not  'navigable  waters' 
within  the  definition  of  the  Act,  that 
the  proposed  dams  would  not  affect 
the  interests  of  interstate  commerce, 
and  that,  therefore,  no  federal  license 
was  required  for  their  construction. 
The  commission  does  not  propose  to 
extend  its  jurisdiction  in  this  respect 
beyond  the  point  where  some  substan- 
tial interest  of  interstate  or  foreign 
commerce   is  involved." 

Of  the  power  projects  authorized  up 
to  June  30,  1922,  work  has  been  started 
and  in  some  cases  completed  on  27, 
with  a  total  power  capacity  of  853,448. 
Of  these  the  table  herein  details  the 
data  on  those  having  a  power  capacity 
of  over  5,000  hp. 

I.C.C.  Denies  Advance  Access  to 
Valuation  Field  Notes 

The  Interstate  Commerce  Commis- 
sion has  denied  to  the  Chicago,  Rock 
Island  &  Pacific  R.R.  and  the  St.  Louis- 
Southwestern  R.R.  advance  access  to 
the  field  notes  taken  by  its  employees 
on  valuation  work,  until  a  formal  hear- 
ing either  before  it  or  before  a  court  of 
competent  jurisdiction.  These  roads 
sought  copies  of  the  notes  on  account- 
ing, engineering  and  land  appraisal. 

The  commission  held  that  it  would 
not  be  in  the  public  interest  to  reveal 
to  any  railroad  in  advance  of  the  hear- 
ings the  data  upon  which  its  tentative 
v'aluations  have  been  based.  Such  a 
course,  it  asserts,  would  unduly  prolong 
the  valuation  and  make  it  difficult  to 
obtain  uninfluenced  expert  opinion.  The 
railroads  contend  that  they  should  know 
before  the  hearings  the  identity  of  the 
experts  whose  views  have  contributed 
toward  the  establishment  of  the  tenta- 
tive valuations,  which  have  been  deter- 
mined without  consulting  the  roads. 


POWER  PROJECTS 

STARTED   UNDER     W.\TER 

POWER  ACT 
Power 

Licensp 

Caparitv 

Installed 

No. 

Owner 

River 

Hp. 

Hp. 

16 

Niagara  Falls  Power  Co 

Niagara  River,  N.  Y. . . . 

141.505 

572,230 

?0 

Utah  Power  &  Lieht  Co 

South.  Calif.  Kdi.soii  Co 

5.120 
158.000 

21,000 

57 

Big  Creek,  Calif 

545,000 

78 

Western  States  Gas  &  Elec.  Co... 

.\nierican  R-ver,  Calif 

6.400 

8,100 

82 

-Mabama  Power  Co 

Coosa  River,  Ala 

21.700 

100,000 

96 

.Sau  .loaquia  Light  &  Power  Corp. 

San  Joaquin  River,  Calif . . 

10.250 

45.000 

108 

Wise. -Minn.  Light  &  Power  Co... 

Chippewa  River,  Wis 

10.043 

20,000 

120 

So.  Calif.  Edison  Co 

San  Joaquin  River,  Calif 

55,000 

195,000 

135 

Portland  Rv..  Lielit  &  Power  Co. 

.  .  -          Claekamas  River,  Ore 

25,300 

30,000 

IVi 

San  .Toaouin  Light  it  Power  Corp. 

..    .          Kings  River,  Calif 

161,000 

266,000 

184 

El  Dorado  Power  Co 

American  River,  Calif 

30,000 

100,000 

bility  that  it  can  be  removed  from  the 
domain  of  individual  judgment  than 
that  our  laws  in  general  can  be  drawn 
with  such  precision  that  the  services  of 
the  courts  in  their  interpretation  can 
be  dispensed  with.  The  decisions  of 
the  commission  in  the  individual  cases 
presented  to  it  will  establish  prece- 
dents which  will  gradually  clear  the 
situation.  Three  re  ent  cases  on  inter- 
state streams,  the  Saco  River,  running 
from  New  Hampshire  into  Maine,  the 
Connecticut,  a  boundary  between  New 
Hampshii-e  and  Vermont,  and  the  Me- 
nominee, a  boundary  between  Wiscon- 
sin and  Michigan,  are  indicative  of  the 
policy  the  commission  is  pursuing.  The 
first  two  are  actually  carrying  prop- 
erty In  interstate  commerce  in  consid- 
erable quantities  in  the  form  of  logs 
and  pulp  wood,  and  the  third  is  suit- 


I.C.C.  Resumes  Investijralion  of 
Railroad  Brake  Equipment 

The  Interstate  Commerce  Commis- 
sion on  Nov.  8  resumed  its  investigation 
of  air-brake  systems,  begun  last  May. 
This  is  the  second  session  on  the  sub- 
ject. One  or  two  other  hearings  will 
be  held  later  and  the  investigation 
probably  will  be  concluded  in  January. 
The  first  days  of  the  November  session 
were  devoted  to  direct  and  cross-exam- 
ination of  representatives  of  the  Auto- 
matic Straight  .A.ir-Brake  Co.,  who 
placed  forty-eight  exhibits  before  Ex- 
aminers   Mullen   and    Borland. 

All  corporations  producing  and  mar- 
keting power-brake  svstems  for  rail- 
load  rolling-stock  will  be  heard  before 
the  examination  is  concluded,  as  well 
as  representatives  of  users. 


Heavy  Power  Demands  Are  Made 
on  Niagara  System 

It  is  oflicially  announced  that  owing 
to  the  rapid  increase  in  the  power  load 
of  the  Niagara  system  the  Ontario 
Hydro-Electric  Power  Commission  has 
notified  consumers  that  their  present 
demands  must  not  be  exceeded  until 
the  fourth  generator  of  the  Queenston 
plant  has  been  installed.  The  amount 
of  power  generated  and  purchased  by 
the  commission  is  now  in  excess  of 
525,000  hp.,  of  which  approximately 
183,000  hp.  is  being  supplied  by  the 
three  Queenston  generator  units. 

The  work  of  completing  the  instal- 
lation of  the  fourth  unit  is  being 
pushed  with  all  speed  and  it  is  ex- 
pected it  will  be  ready  for  service  about 
Dec.  1.  The  commission  hopes  to  have 
sufficient  power  with  which  to  meet  all 
requirements  of  the  system  during  the 
peak-load  period  of  the  winter  months. 


Gregory  Commission  Reports  on 
Ontario  Hydro  Activities 

The  Hydro-Electric  Inquiry  Com- 
mission, locally  known  as  the  Gregory 
Commission,  has  issued  an  interim  re- 
port covering  its  investigations  into  the 
Nipigon  power  project  of  the  Hydro- 
Electric  Power  Commission  of  On- 
tario, Canada.  The  Gregory  commis- 
sion was  appointed  by  the  lieutenant- 
governor  of  the  province  to  inquire  into 
all  power  developments  undertaken  by 
the  Ontario  commission,  general  mat- 
ters of  expenditure  and  administration. 

The  report  just  issued  deals  with  the 
history  of  the  Nipigon  venture  and  re- 
ports that  the  Hydro-Electric  Power 
Commission  of  Ontario  omitted  to  pub- 
lish an  estimate  of  the  maximum  price 
at  which  power  would  be  supplied,  and 
of  the  probable  cost  of  the  develop- 
ment. The  original  project,  the  re- 
port continues,  was  for  a  ?3,000,000 
development  at  Dog  Lake.  After  the 
by-laws  had  been  passed,  however,  the 
Hydro-Electric  Power  Commission  of 
Ontario  changed  its  plans,  entering 
into  a  $12,000,000  enterprise  at  Cam- 
eron Falls  on  the  Nipigon  River. 

The  original  rights  on  the  Cameron 
River  were  held  by  the  Great  Lakes 
Pulp  &  Paper  Co.  and  the  chairman  of 
the  Hydro-Electric  Power  Commission, 
anxious  to  secure  those  rights  for  the 
commission,  negotiated  a  deal  with  the 
Great  Lakes  company  obligating  the 
commission  to  supply  the  company  with 
power.  However,  it  failed  to  bind  the 
company  to  take  power  when  it  was 
available,  a  failure  which  has  been  a 
severe  blow  to  the  commission's  rev- 
enue. .\s  a  result  of  these  losses  and 
others,  the  present  deficit,  according  to 
the  Gregory  Commission,  is  $340,000  a 
year  and  is  likely  to  be  three-quarters 
of  a  million  annually  before  the  tide 
turns. 

State  Buys  Havre  de  Grace  Bridge 

On  Nov.  22  the  Susquehanna  River 
bridge  between  Havre  de  Grace  and 
Perrvville,  Md..  was  bought  by  the 
State  of  Maryland  for  $585,000.  The 
structure  was  formerly  used  by  the 
Pennsylvania  R.R.,  and  was  sold  by  it 
to  private  parties  some  years  ago  when 
the  railroad  built  a  new  bridge.  Since 
then  it  has  been  ooerated  as  a  toll 
highway  bridge,  and  with  the  growth 
of  automobile  traffic  it  is  said  to  have 
returned  large  earnings 
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Cement  Association  Reviews 

(Continued  from  p.  919) 
nual  production  was  only  17,000,000 
bbl.  whereas  this  year  it  will  be  in  the 
neighborhood  of  110,000,000.  As  for 
the  future,  he  suggested  that  the  in- 
dustry should  have  a  man  who  would 
stand  to  it  as  Will  Hays  does  to  the 
motion-picture  industry  and  Judge 
Landis  to  baseball. 

An  index  to  the  industry's  contribu- 
tion to  the  public,  he  said,  was  fur- 
nished by  data  showing  that  "a  bushel 
of  wheat,  a  bushel  of  corn,  a  ton  of 
hay,  a  pound  of  butter,  a  barrel  of 
flour,  a  tierce  of  lard,  a  side  of  bacon, 
a  barrel  of  salt,  a  pound  of  sugar,  a 
bushel  of  potatoes,  a  bale  of  cotton,  a 
ton  of  coal,  a  ton  of  steel  rails,  a 
thousand  bricks,  or  the  wages  of  a 
laboring  man,  in  July,  1922,  would  pur- 
chase from  30  to  250  per  cent  more 
cement  at  the  plants,  than  in  1892. 

Mr.  Morron  also  showed  that  bitu- 
minous coal  delivered  at  his  company's 
largest  plant  during  three  months  of 
1922  cost  more  per  ton  than  was  re- 
ceived for  the  manufactured  product  in 
which  the  coal  was  used. 

Industry's  Importance 
"The    cement     industry,"    continued 
Mr.  Morron,  "handled  millions  of  tons 
of  stone,  inert  and  useless,  blasted  from 
field  and  hillside;  guided  through  scores 
of  intricate  processes,  and  converted  at 
last  into  impalpable  powder  shipped  to 
every  nook  and  corner  of  our  land.    As 
if  by  the  magician's  wand,  transformed 
again  to  stone, 
"to  make  safe  and  sanitary  the  iso- 
lated home  of  the  farmer; 
"to  house  the  product  of  his  field  in 
silo  and  in  elevator; 
"to  span  alike  stream  and  river  and 
chasm; 

"to  revitalize  the  value  of  town  prop- 
erty in  making  possible  the  massive 
and  towering  architecture  of  our 
cities; 

"to  build  the  tunnels  and  subways 
through  which  the  weary  worker 
speeds  in  comfort  and  in  safety  to 
his  country  home; 

"to  girdle  the  hemisphere  with   per- 
manent roads  as  smooth  and  hard  as 
j  the  floors  of  palaces; 

!  "to  cut  in  two  the  maritime  distance 

from  coast  to  coast  and  to  make  pos- 
sible the  union  of  our  Atlantic  and 
Pacific  oceans; 

"yes,  and  to  build  the  very  founda- 
tion upon  which  rests  our  Goddess 
of  Liberty  who  beckons  and  guides 
the  oppressed  of  other  nations  to  our 
shore. 

"Broadcast  and  advertise  these  facts, 
1      and  the  government  will  join  with  the 
I      public,  not  in  criticism  but  in  marveling 
i      at  what  one  industry  has.  added  to  the 
•      progress    of    the    generation    without 
undue  profit  and  without  undue  gain." 
Dr.  Evans,  in  a  discussion  of  indus- 
trial  progress,  called  attention  to  the 
i      tendency  of  leaders  of  industry  to  take 
I      leadership,  as  well,  in  matters  of  social 
progress.     Only     by     industry     itself 
righting  its  wrongs — of  low  wages,  ex- 
cessive hours,  unhealthful  working  con- 
ditions, etc. — could  it  hope  to  ward  off 
the    interfering    hand    of    government. 
I     Co-operation    in    industry    had    accom- 
!     plished  much,  as  the  work  of  the  Port- 
u'^   Cement    Association    showed,    but 
he  believed  that  a  further  step  was  de- 
sirable, in  a  "roundtable  of  industry," 
at  which  the  leaders  of  many  industries 
could  come  together  for  the  solution  of 
the  broader  industrial  problems. 


New  President  of  Portland 
Cement  Association 

F.  W.  Kelley,  president  of  the  Hel- 
derberg  Cement  Co.,  Albany,  N.  Y., 
was  elected  president  of  the  Portland 
Cement  Association 
^^^BHBI  ^^  ^^^  annual  meet- 
^^^■P'  ing  in  Chicago  last 
/  jH^^P    week.     He  comes  to 

^t  «wiR  ^jjg  highest  office  in 
the  organization 
after  many  years  of 
service  as  its  treas- 
urer and  as  chair- 
man of  its  Com- 
mittee on  Technical 
Problems.  An  engi- 
neer by  education 
(Cornell,  M.  E.,  '93)  Mr.  Kelley's  first 
work  was  in  the  experimental  depart- 
ment of  the  Consolidated  Car  Heating 
Co.,  of  Albany,  of  which,  by  gradual 
promotion,  he  soon  became  general 
manager.  His  connection  with  the 
cement  industry  began  in  1900  when  he 
was  made  vice-president  and  general 
manager  of  the  Helderberg  company, 
just  then  in  the  process  of  changing  its 
mill  from  a  natural  to  a  Portland 
cement  plant.  He  became  president  of 
the  company  in  1914. 

The  many  difficulties  involved  in  the 
manufacture  of  the  more  exacting  prod- 
uct first  aroused  that  interest  in  the 
technical  problems  of  both  production 
and  use  of  cement  which  has  charac- 
terized his  work  in  the  Portland  Ce- 
ment Association  and  which  won  for 
him  his  ten-year  chairmanship  of  the 
Committee  on  Technical  Problems.  The 
bearing  of  that  committee's  activities 
on  the  association's  work  is  readily 
appreciated  by  recalling  the  technical 
basis  which  has  underlaid  the  major 
efltorts  of  the  association.  Outstanding 
in  the  committee's  accomplishments  is 
the  establishment  of  the  Structural  Re- 
search  Laboratory. 

Civic  Activities 
Mr.  Kelley's  energies,  though  heavily 
drawn  on  by  his  principal  business  and 
his  association  duties,  have  extended  to 
many  other  fields.  A  leader  in  his  own 
business  community,  he  is  now  president 
of  the  Albany  Chamber  of  Commerce, 
vice-president  of  the  Albany  Hospital, 
trustee  of  the  Albany  Medical  College, 
director  of  the  National  Commercial 
Bank  &  Trust  Co.,  and  trustee  of  the 
City  Savings  Institute.  His  services 
to  the  Albany  Hospital  have  been  espe- 
cially notable  in  that  with  the  support 
of  the  professional  staff  he  has  been 
instrumental  in  introducing  business 
standards  into  the  accounting  and  hotel 
features  of  the  institution. 

His  varied  business  activities  have 
been  matched  by  his  work  in  profes- 
sional societies.  He  is  a  member  of 
the  A.S.M.E.  (chairman  of  its  Cement 
Section),  the  A.I.E.E.,  the  A.S.T.M.  (on 
the  executive  committee  of  C-1),  of  the 
Joint  Committee  on  Concrete  and  Rein- 
forced Concrete,  the  Albany  Society  of 
Engineers,  and  of  the  Society  of  Engi- 
neers of  Eastern  New  York  (holding 
the  presidency  this  year). 

Rounding  out  his  many  sidedness  is 
a  sustained  interest  in  rowing  at  Cor- 
nell, an  interest  born  of  his  year  in 
the  freshman  and  two  years  in  the  var- 
sity boat  and  capped  by  a  long  presi- 
dency of  the  Cornell  Crew  Association. 
Characteristic  of  the  man  is  his  belief 
that  he  owes  much  of  his  business 
progress  to  this  crew  experience — 
robust  health  and  never-to-be-forgotten 
lessons  of  teamwork  and  concentration. 


North  Carolina  Water-Works  Men 
Meet  at  Gastonia 

Special   Comspondence 

The  North  Carolina  Section  of  the 
American  Water  Works  Association 
met  at  Gastonia,  Nov.  14-16,  on  the 
lower  floor  of  the  city's  new  2-m.g.d. 
water  filtration  plant.  The  registra- 
tion was  120,  of  whom  47  were  super- 
intendents, filter  plant  operators,  etc. 
This  large  attendance  led  to  the  hope 
that  the  section  would  retain  for  an- 
other year  the  Hill  cup,  given  annually 
to  the  section  of  the  parent  associa- 
tion that  shows  the  largest  member- 
ship increase  during  the  previous  year. 

The  chief  discussions  were  brought 
out  by  J.  0.  Craig  on  "Water  Rates," 
by  W.  McK.  Moffitt  and  J.  S.  Bennett 
on  "Universal  Pipe,"  by  M.  N.  Boyles 
on  "Experience  with  Wood  Stave  Pipe," 
and  by  W.  D.  Gates  on  "Water-Works 
Superintendents'  Responsibility  for 
Fire  Fighting."  Mr.  Gates  stated  that 
in  the  recent  serious  fire  in  Atlanta, 
the  threads  on  hydrants  had  been  so 
badly  wcrn  by  use  of  hydrants  for 
street  flushing  that  their  service  for 
fire  fighting  had  been  greatly  impaired. 

A  non-technical  talk  on  what  hy- 
drogen-ion determinations  mean  to  the 
water-works  operator  and  the  lines 
along  which  studies  are  being  prose- 
cuted to  make  this  determination  of 
greater  practical  value  was  given  by 
Dr.  E.  J.  Theriault  of  the  U.  S.  Public 
Health  Service.  G.  H.  Cattlett,  sani- 
tary engineer.  State  Board  of  Health, 
and  George  D.  Norcom,  sanitary  engi- 
neer of  the  Wilmington  Board  of 
Health  described  some  investigations 
being  conducted  in  North  Carolina  on 
hydrogen-ion  determinations.  Whereas 
Dr.  Theriault  had  found  that  a  pH 
value  of  5.5  gave  generally  optimum 
conditions  for  precipitation  of  a  floe 
fi-om  aluminum  sulphate  in  North 
Carolina  waters,  the  pH  value  for  good 
precipitation  ranged  from  4.2  at  Wil- 
mington  to  6.6  at  other  places. 

The  oflScers  elected  for  1922-3  are: 
President,  E.  B.  Bain,  Raleigh;  vice- 
president,  J.  0.  Craig,  Salisbury;  secre- 
tary and  treasurer  Prof.  Thorndike 
Saville,  Chapel  Hill,  N.  C.  The  next 
annual  meeting  will  be  held  at  New 
Bern.  

Prizes  Offered  for  Best  Essays 

on  Municipal  Government 

Competition  for  the  Morton  D.  Hull 
and  the  William  H.  Baldwin  prizes  for 
the  best  essay  on  municipal  govern- 
ment have  been  announced  by  the  Na- 
tional Municipal  League.  The  Hull 
prize  of  $250  is  "for  the  best  essay  on  a 
subject  connected  with  J-.unicipal  gov- 
ernment" and  is  open  to  post-graduate 
students  in  municipal  government  in 
any  college  or  university  in  the  United 
States  where  courses  in  the  subject  are 
given.  The  Baldwin  prize  of  $100  is 
open  to  undergraduate  college  or  uni- 
versity students  registered  where  direct 
instruction  in  municipal  government  is 
offered.      The    subjects    for    1923    are: 

(1)  City  Managership  as  a  Profession; 

(2)  The  Non-Partisan  Movement  in 
American  Cities;  (3)  The  Functions  of 
Municipal  Bureaus  of  Information, 
Complaint  and  Legal  Aid.  Baldwin 
prize  essays  must  not  be  over  20,000 
words  and  Hull  prize  essays  not  over 
10,000  words  in  length.  Competitions, 
for  the  Baldwin  prize  close  Sept.  15, 
1923,  and  for  the  Hull  prize  April  15, 
1923. 
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Engineering  Societies 


Calendar 

Annual   Meetings 


FEDERATED  AMERICAX  EXGI- 
NEERING  SOCIETIES.  Wash- 
ington. D.  C.  ;  Annual  meeting 
Washington.    Jan.    11-12,    1923. 

AMERICAN  ROADBUILDERS  AS- 
SOCIATION. New  York  City  : 
Annual  Convention,  Chicago,  Jan. 
15-lS. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS,  New  York  City ; 
.-Vnnual  meeting,  New  York  City, 
Jan.  17-18. 

AMERICAN  CONCRETE  INSTI- 
TUTE. Detroit  :  Annual  Convin- 
tion.    Cincinnati.    Jan.    22-26. 

ASSOCIATED  GENER.\L  CONTR.A^C- 
TORS  OP  AMERICA,  Washing- 
ton, D.  C.  ;  Annual  meeting  Los 
Angeles,  Jan.  30-Fel).  3. 


The  New  York  State  Assembly, 
American  Association  of  Engineers,  at 

its  annual  meeting  held  Nov.  11  at 
Albany,  N.  Y.,  elected  the  following 
officers:  president,  Gloster  P.  Hevenor, 
Rochester;  first  vice-president,  W.  L. 
Everett,  New  York;  second  vice-presi- 
dent, J.  G.  Norton,  Binghamton,  and 
secretary-treasurer,  Lewis  B.  Smith, 
Rochester.  The  membership  of  the 
New  York  State  Assembly  is  composed 
of  the  following  chapters:  New  York 
City,  Buffalo,  Rochester,  Albany,  Bing- 
hamton, Utica,  Hornell,  Syracuse  and 
Poughkeepsie.  Total  membership  is 
about  2,000. 

The  Buffalo  Section,  American 
Society  of  Civil  Engineers,  at  the  bi- 
monthly meeting  on  Nov.  23,  was  ad- 
dressed" by  Gen.  R.  C.  Marshall,  jr., 
general  manager  of  the  Associated  Gen- 
eral Contractors  of  America,  on  "The 
Relation  of  the  Engineer  and  Contrac- 
tor in  Construction."  All  the  contrac- 
tors of  Buffalo  and  vicinity  were  invited 
as  guests   of  the   society. 


Personal  Notes 


G.  A.  C  R  A  Y  T  o  N  has  resigned  as 
office  engineer  with  the  South  Dakota 
State  Highway  Commission  and  has 
accepted  a  similar  position  with  the 
Illinois  Division  of  Highways. 

George  Hubbell,  West  Nor- 
walk,  Conn.,  has  been  appointed  build- 
ing inspector  of  the  City  of  Norwalk, 
Conn. 

W.  B.  H  O  N  s  K  A,  formerly  resident 
engineer  in  charge  of  federal-aid  work 
in  Republic  County,  Kan.,  has  been  ap- 
l>ointed  county  engineer  of  Rawlins 
County,  Kan. 

Charles  H.  Lee  has  been  ap- 
pointed lecturer  in  civil  engineering  at 
the  University  of  California  for  the 
year  1923  and  will  conduct  the  course 
in  water-supply  engineering  ordinarily 
given  by  Charles  Gil  man 
Hyde,  professor  of  sanitary  engineer- 
ing, who  will  be  absent  from  tlie  uni- 
versity during  the  first  half  of  1923  on 
sabbatical  leave.  Mr.  Lee  will  carry 
on  the  university  work  in  addition  to 
!iis  regular  consulting  practice  in  San 
Francisco. 


Chris  P.  .Tense n,  county  sur- 
veyor of  Fresno  County,  Calif.,  is  a 
candidate  for  the  office  of  director  of 
public  works  of  the  State  of  California, 
an  appointive  position.  During  his  in- 
cumbency a  reduction  of  $250,000  in  en- 
gineering supervision  of  road  work  has 
been  secured.  Also  he  is  credited  with 
the  victory  over  the  Warren  Bros.  Co., 
paving  contractors,  resulting  in  a  sav- 
ing to  the  county  of  more  than  $200,- 
000  in  royalties  on  a  type  of  pavement 
designed  by  Mr.  Jensen  which  was 
claimed  to  be  an  infringement  on  the 
Wan-en  patents.  In  1909  Mr.  Jensen 
was  appointed  city  engineer  of  Fresno, 
occupying  that  position  for  four  years. 
In  1919  he  took  the  office  of  Fresno 
county  surveyor  which  he  has  held 
since. 

Robert  Isham  Randolph, 
of  the  Randolph-Perkins  Co.,  consulting 
engineers,  Chicago,  addressed  the  recent 
Chicago  meeting  of  the  Southern  Com- 
mercial Congress,  on  "The  Business 
and  the  Function  of  the  Consulting 
Engineer."  His  purpose  was  to  ex- 
plain the  important  relation  of  the  en- 
gineer and  his  work  to  public  health 
and  welfare,  and  to  commercial 
progresSs 

J.  S.  Bentley,  formerly  a  field 
engineer  of  the  Kentucky  State  High- 
way Department,  has  been  appointed 
county  road  engineer  of  Pike  County, 
I^y.,  and  will  be  in  charge  of  road  con- 
struction in  that  county  after  Jan. 
1,  1923.  This  is  Mr.  Bentley's  third 
appointment  to  this  office,  his  first  ap- 
pointment  having  been   made  in   1916. 

Joseph  G.  Shryock  has  just 
been  appointed  chief  engineer  of  the 
Belmont  Iron  Works,  designers,  manu- 
facturers and  exporters  of  structural 
steel  with  plants  at  Philadelphia  and 
Eddystone,  Pa.  Mr.  Shryock  has  been 
at  various  times  in  the  bridge  and  con- 
struction department  of  the  American 
Bridge  Co.;  the  engineering  depart- 
ment of  the  Virginia  Bridge  and  Iron 
Works,  Roanoke,  Va.,  and  with  the  Bel- 
mont Ii'on  Works  as  designing  engi- 
neer. 

John  W.  Shaffer  will  succeed 
E.  E,  Terrell  as  county  engineer 
of  Hennepin  County,  Minn.,  as  a  result 
of  the  general  election  held  Nov.  7. 
Mr.  Shaffer  has  maintained  engineer- 
ing offices  in  the  New  York  Life  Build- 
ing in  Minneapolis.  .Another  change  in 
county  engineers  will  be  that  in  Ram- 
say County,  in  which  St.  Paul  is  located, 
Paul  N.  Coates  having  been 
elected  to  succeed  R.  R.  Godfrey. 

A.  T  RAVER  Newman,  formerly 
with  A.  L.  Webster,  consulting  civil 
engineer,  New  York  City,  has  estab- 
lished consulting  offices  at  136  West 
.'iOth  St.,  New  York  City.  He  will 
specialize  in  the  preparation  of  plans 
and  specifications  for  drainage,  water 
supply,  sewage  disposal,  supervision  of 
in.stallations,  and  special  field  identifi- 
cation of  wTought  iron  and  steel  pipe. 
Prior  to  his  association  with  Mr.  Web- 
ster, Mr.  Newnnan  was  with  D.  E. 
Waid,  consulting  architect  for  the 
Metropolitan  Life. 

W.  M.  V  a  N  D  E  R  s  L  u  I  s  has  been 
appointed  electrical  engineer  for  the 
Chicago  electrification  and  terminal 
improvements  of  the  Illinois  Central 
R.R.,  succeeding  Hugh   Pattison.     Mr. 


Vandersluis  was  formerly  signal  engi- 
neer of  the  Illinois  Central  R.R.,  and 
later  secretary  of  the  commission  ap- 
pointed by  the  railroad  to  decide  upon 
the  system  of  electrification,  as  noted 
in  Engineering  News-Record,  Nov.  16, 
p.  841. 

Charles  L.  Andros,  who  has 
been  in  the  office  of  the  New  York 
Commission  of  Highways  for  several 
years,  has  resigned  his  position  as  en- 
gineer to  take  up  the  practice  of  law. 

Lorenzo  C.  Dilks,  former  vice- 
president  of  the  George  A.  Fuller  Co., 
New  York  City  contractors,  and  prior 
to  that  president  of  the  Carolina  Ship- 
building Corp.,  and  of  Milliken  Bros., 
Inc.,  has  been  made  vice-president  of 
Starrett  Bros.,  Inc.  The  firm  with 
which  Mr.  Dilks  has  lately  become  as- 
sociated was  recently  organized  to 
carry  on  a  general  contracting  busi- 
ness. Mr.  Dills'  office  will  be  in 
Chicago. 

Daniel  C.  Cooper,  former  city 
engineer  of  Elkins,  W.  Va.,  has  been 
appointed  construction  superintendent 
with  the  United  States  Gypsum  Co. 
He  is  located  at  Oakfield,  N.  Y. 

James  C.  F.  Shafer  has  es- 
tablished a  constniction  firm  in  Cleve- 
land that  will  handle  industrial  con- 
struction particularly.  Mr.  Shafer  for 
the  past  ten  years  has  been  in  that  gen- 
eral line  of  work  both  in  civilian  and 
military  life.  When  he  entered  the 
service  prior  to  the  beginning  of  the 
World  War  he  was  general  manager  of 
the  Dayton  office  of  the  Structural 
Concrete  Co.  Since  his  discharge  from 
the  army  he  has  been  vice-president  of 
the  Boldt  Construction  Co.,  Cleveland. 


Obituary 


John  T.  D  a  l  t  o  n,  of  the  firm  of 
Ziegler  and  Dalton,  general  contractors 
of  Junction  City,  Kan.,  died  last  week 
at  his  home  in  that  city  aged  67  years. 
Mr.  Dalton's  firm  was  widely  known 
for  construction  work  throughout  the 
country  at  U.  S.  Army  posts. 

L  A  W  S  0  N  B  E  N  N  E  T  T  B  I  D  W  E  L  L, 
who  retired  in  1905  from  active  pro- 
fessional service,  died  in  his  home  in 
Hyde  Park,  Boston,  Nov.  19,  aged  90 
years.  Mr.  Bidwell  was  a  former 
president  of  the  Boston  Society  of  Civil 
Engrincers,  had  served  as  park  commis- 
sioner of  Hyde  Park  and  had  been 
active  in  railroad  engineering  in  New 
England  for  a  number  of  years  prior 
to  his  retirement.  He  started  engi- 
neering work  with  the  Hartford,  Provi- 
dence and  Fishkill  R.R.  at  the  age  of 
19.  Subsequently,  he  became  assistant 
engineer  of  the  road,  leaving  in  1863  to 
work  upon  the  construction  of  the 
Union  Pacific  R.R.  He  returned  the 
following  year  to  the  Hartford,  Provi- 
dence and  Fishkill,  becoming  chief  en- 
gineer of  that  road  eventually,  in  which 
position  he  continued  until  1898  when 
that  road  was  absorbed  by  the  New 
York,  New  Haven  &  Hartford.  He 
then  became  assistant  engineer  in 
charge  of  one-half  of  the  system. 


November  30,  1922 


ENGINEERING     NEWS-RECORD 


953 


From  the  Manufacturer's  Point  of  View 


A  Point  of  Contact  Between 
Maker  and  User  of  Construc- 
tion Equipment  and  Materials 


Federation  Report  Against 
12-Hour  Day 

Three-Shift   System    Favored   as  Result 

of  Survey  of  Forty  Continuous 

Industries 

RESULTS  of  a  survey  of  forty  con- 
tinuous industries  made  by  the 
Committee  on  Work-Periods  in  Con- 
tinuous Industry  of  the  Federated 
American  Engineering  Societies  bear 
out  the  contention  of  John  D.  Rocke- 
feller, Jr.,  that  the  two-shift  system 
with  its  12-hr.  day  is  economically  un- 
necessary and  socially  unwise.  In  a 
statement  just  issued  by  Dean  Morti- 
mer E.  Cooley,  of  the  University  of 
Michigan,  it  was  asserted  that  the  views 
of  Mr.  Rockefeller  represented  "a  tend- 
ency prevailing-  throughout  the  world" 
and'  that  the  United  States  was  falling 
in  line  with  Europe  and  Asia.  The 
findings  of  the  engineering  committee, 
according  to  Bradley  Stoughton,  chair- 
man of  the  Iron  and  Steel  Committee  of 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  applied  gen- 
erally to  the  steel  industry. 

Mr.  Stoughton,  formerly  adjunct  pro- 
fessor of  metallurgy  in  Columbia  Uni- 
versity, conducted  a  special  inquiry  into 
hours  of  labor  in  the  steel  industry  and 
reached  the  conclusion  that  three  shifts 
of  8  hr.  each  should  be  adopted  both 
from  the  standpoint  of  the  industry  it- 
self and  of  the  general  public. 

Favor  Three  Shifts 
Horace  B.  Drury,  of  Washington, 
former  member  of  the  faculty  of  Ohio 
State  University,  who  directed  the  gen- 
eral investigation  of  the  engineering 
federation,  asserted  that,  while  "there 
is  a  natural  divergence  of  opinion  as  to 
the  advantages  and  disadvantages  of 
the  three-shif.  operation,  the  weight  of 
the  evidence  and  the  most  positive 
Statements  are  in  favor  of  the  three- 
shift  operation." 

Dr.  H.  E.  Howe  of  the  National  Re- 
search Council,  Washington,  who  was 
chairman  of  the  engineering  federa- 
tion's Committee  on  Work-Periods,  said 
that  the  engineering  view,  based  upon 
two  years  of  scientific  inquiry,  was 
shared  by  high  officials  at  Washington. 
Dr.  Howe  predicted  that  the  engineer- 
ing report  on  hours  of  labor,  which,  he 
said,  would  soon  be  presented  in  com- 
plete form,  would  engender  industrial 
experimentation  that  might  prove  of 
advantage  to  the  nation.  The  work  of 
the  engineer,  he  said,  should  be  a  large 
factor  in  bringing  about  a  closer  under- 
standing between  capital  and  labor. 

J.  Parke  Channing  and  L.  P.  Alford, 
members  of  the  Committee  on  Work- 
Periods,  said  that  the  general  advan- 
tages accruing  fi'om  the  8-hr.  day  com- 
pensated for  any  extra  cost  involved  in 
the  transition  from  the  two-shift  sys- 
tem of  12  hr. 


To  Show  Centrifugal  Process 

of  Making  Pipe  in  Movie 

The  centrifugal  process  for  the 
manufacture  of  cast-iron  pipe  will  be 
illustrated  in  a  moving  picture  at  the 
luncheon  meeting,  Dec.  6,  of  the  New 
York  Section  of  the  American  Water- 
Works  Association.  The  session  is 
scheduled  for  12:30  p.m.  on  the  eighth 
floor  of  the  Palais  des  Beaux  Arts,  40th 
St.  and  6th  Ave.  After  the  picture  has 
been  shown  there  will  be  general  dis- 
cussion.        

Engineers  End  Discussion  of 
Winter  Buying  of  Pipe 

Opinion  Indicates  Feasibility  of  Equal- 
izing Demand  by  Cutting 
Seasonal  Peak 

BELOW  is  given  the  concluding  dis- 
cussion by  water-works  engineers 
of  the  proposal  made  in  Engineering 
News-Record  of  Oct.  19,  p.  675,  to  re- 


In  next  Weeli's  issue  the  manufac- 
turers of  cast-iron  pipe  will  submit  a 
statement  in  rebuttal  to  the  comment 
by  the  users  of  pipe  and  will  mal^e  an 
important  announcement  of  policy 
whereby  both  manufacturer  and  buyer 
Will  benefit. — Editor. 


Brick  Manufacturers  to  Meet 

The  National  Brick  Manufacturers 
Association  will  hu!d  it.i  annual  con- 
vention  at  Cleveland,  Feb.   ,5-10,   1923. 


duce  the  cost  of  production  of  cast-iron 
pipe  by  equalizing  the  demand  through- 
out the  entire  year  instead  of  cctncen- 
trating  orders  for  delivery  during  the 
summer  months: 

Caleb  M.  Saville 

Manager  and  Chief  Engineer. 

Board  of  Water   Commissioner.'!, 

Hartford,  Conn. 

From  a  manufacturer's  standpoint 
the  spreading  of  pipe  purchases  over 
the  entire  year  would  undoubtedly  tend 
to  lower  production  cost.  Whether  or 
not  this  would  be  appreciably  reflected 
in  the  price  to  the  consumer  is  prob- 
lematical. From  the  theoretical  view- 
point of  conservation  and  as  tending 
toward  that  general  economy  and  effi- 
ciency of  production  which  seems  to 
offer  the  best  means  for  promoting  de- 
flation of  cun-ency  and  lowering  the 
price  levels  of  commodities,  the  proposi- 
tion of  the  pipe  manufacturers  seems 
basically  sound.  What  is  needed  now 
is  a  practical  working  connection  be- 
tween producer  and  consumer — con- 
structive suggestions.  What  follows  is 
along  the  line  of  destructive  criticism, 
but  it  is  presented  more  as  a  warning 
of  pitfalls  than  as  an  argument  against 
the  suggestion. 

From  the  consumer's  point  of  view, 
in  the  northeastern  section  at  any  rate, 
I  am  unable  to  find  any  benefit,  and  my 
observation  would  indicate  increased 
costs  and  lessened  economy.  The  de- 
sirability of  avoiding  disruption  of 
pipe-laying  gangs  by  cessation  of 
(Contiiiued  on  p.  95i) 


Fabricators  Form  Institute 
of  Steel  Construction 

Chief  Work  Will  Be  to  Standardize 

Working  Stresses  and 

Design  Tables 

AFTER  a  year  of  active  organizing 
work  since  its  formation  in  1921 
the  National  Steel  Fabricators'  Asso- 
ciation, at  its  meeting  in  Pittsburgh 
Nov.  23,  changed  its  name  to  American 
Institute  of  Steel  Construction  in  order 
to  give  better  expression  to  the  range 
of  activities  which  the  organization 
proposes  to  take  up.  Its  present  mem- 
bership is  113  fabricating  shops.  J.  L. 
Kimbrough  was  elected  president,  W. 
M.  Wood  vice-president  and  treasurer 
and  the  following  as  new  directors: 
C.  W.  Russell,  H.  A.  Over,  A.  B.  Klin- 
gelhofer,  C.  A.  Schneider,  W.  M.  Wood 
and  G.  E.  J.  Pistor.  L.  H.  Miller  con- 
tinues as  managing  director. 

Addresses  to  the  meeting  were  made 
by  M.  B.  Lane,  of  the  Census  Bureau, 
and  W.  A.  Durgin,  of  the  Division  of 
Simplified  Practice,  Department  of 
Commerce.  Mr.  Lane  requested  the 
institute  to  co-operate  vdth  the  Census 
Bureau  in  collecting  data  and  statis- 
tics relating  to  the  structural  steel 
fabricating  industry.  Mr.  Durgin 
offered  the  aid  of  the  Department  of 
Commerce  in  establishing  uniform  unit 
stresses  and  uniform  practices,  and  in 
bringing  about  a  reduction  in  the  num- 
ber of  rolled  sections  used  in  the  in- 
dustry with  a  view  to  reducing  the 
enormous  industrial  waste  of  the 
nation. 

The  principal  work  to  be  undertaken 
by  the  institute  during  the  next  year 
is  the  formulation  of  standard  work- 
ing stresses  for  structural  work  and 
for  tanks,  and  the  preparation  of  de- 
sign tables  for  all  steel  sections  based 
on  these  stresses;  agitation  for  the 
adoption  of  uniform  building  law  pro- 
visions relating  to  steel;  extension  of 
the  uses  of  steel;  and  the  discussion  of 
questions^  arising  between  steel  users 
and  fabricators,  such  as  uniform  cal- 
culation  of  contract  weights  of   steel. 

A  total  producing  capacity  of  about 
2,000,000  tons  of  steel  per  year  is  rep- 
resented in  the  institute,  with  an  aver- 
age of  nearly  16,000  tons  per  shop. 
Records  gathered  by  the  managing  di- 
rector indicate  that  despite  a  steady 
growth  in  the  country's  fabricating 
capacity  there  has  been  50  per  cent 
decrease  in  the  use  of  structural  steel 
in  the  nine  years  from  1912  to  1921. 
Much  of  this  decrease  is  believed 
chargeable  to  restrictive  conditions  un- 
related to  efficient  building,  which  the 
institute  will  aim  to  change. 


Invoke  Anti-Dumping  Law 

Against  Canadian  Building  Felts 

The  Treasury  Department  has  issued 
an  order  under  the  anti-dumping  act 
against  roofing  and  deadening  felts  im- 
ported from  British  Columbia,  acting 
on  information  that  such  importations 
tend  to  injure  the  industry  of  manu- 
facturing building  felts  in  the  United 
States.  It  was  reported  to  the  depart- 
ment that  the  imports  were  being  sold 
at  less  than  their  fair  value.  Under 
the  act,  collectors  of  customs  will  place 
an  additional  duty  on  each  impoi-tation 
of  such  fdts,  sufficient  to  equalize  the 
price  at  which  they  are  sold  in  the  home 
market  and  in  the  United  States. 
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End  Discussion  of  Winter  Buying 
of  Cast-Iron  Pipe 

(Concluded  from   p.   953) 

work  during  winter  is  often  a  problem 
of  moment.  Several  years  ago  the  plan 
was  tried  of  working  the  pipe  gangs 
after  the  frost  had  gone  well  into  the 
ground.  Streets  were  chosen  where 
conditions  were  similar  to  those  on 
work  done  during  the  summer  and  suffi- 
cient work  was  done  to  be  assured  that 
a  fair  comparison  could  be  made.  The 
cost  was  found  to  be  about  15c.  per 
foot  more  than  in  the  summer — say 
between  9  and  10  per  cent  increase.  To 
meet  such  increase  on  the  basis  of  $55 
per  ton  of  pipe  the  foundry  would  have 
to  offer  a  reduction  of  at  least  $6.32 
per  ton  (0.15x2000/47.5  lb.  per  ft.)  of 
Class  B  8-in.  pipe. 

In  Connecticut  from  the  middle  of 
December  to  the  middle  of  March  ordi- 
narily there  is  frozen  ground  to  a 
depth  of  from  3  to  4  ft.  and  in  excep- 
ti"-  .1  years  it  will  go  a  foot  lower. 
Excavated  material  thrown  on  the  bank 
freezes  solid  during  the  night  and  will 
not  usually  thaw  out  during  the  day 
sufficiently  to  be  shoveled  without  pick- 
ing. When  possible  to  pick  out  it  is  in 
lumps  with  size  depending  on  the  time 
taken  to  break  it  up.  Backfilling  with 
these  lumps  leaves  a  high  and  danger- 
ous trench  unless  a  large  portion  is 
left  out.  When  the  frost  goes  out  in 
the  spring  there  is  considerable  settle- 
ment which  must  be  filled  at  an  addi- 
tional cost  to  the  work.  This  phase  is 
not  included  in  the  cost  difference  above. 

Winter's  Effect  on  Labor 

The  cost  of  trench  work  is  only  one 
item.  Labor  as  a  whole  is  much  less 
efficient  on  cold  days  with  short  day- 
light than  during  the  summer.  When 
main  and  service  pipe  work  is  neces- 
sary under  pavements  in  the  winter 
time  it  is  often  necessary  to  entirely 
backfill  with  unfrozen  gravel  or  sand 
brought  from  a  distance,  and  then  haul 
away  the  excavated  material.  This 
adds  still  another  item  to  the  cost. 
Comparatively  little  pipe  is  laid  in 
swampy  ground,  but  with  a  pair  of 
horses  and  a  stone  boat  for  small  jobs, 
and  a  caterpillar  tractor  if  the  work 
warrants,  the  cost  of  hauling  would  be 
about  as  cheap  in  summer  as  in  winter, 
even  if  the  soft  places  did  not  dry  out. 
Besides  this  the  danger  of  loss  from 
breaking  pipe  in  handling  is  less  in 
summer  than  in  winter. 

It  might  be  inferred  from  some  of 
the  text  that  much  pipe  is  installed  in 
country  by%vays,  or  through  unin- 
habited localities.  In  New  England 
most  of  the  pipe  is  laid  in  property 
developments,  except  supply  mains,  and 
is  not  laid  then  until  there  is  a  consid- 
erable prospect  of  getting  proper 
returns.  This  means  that  the  streets 
are  laid  out,  often  rough-graded,  and 
must  be  left  in  passable  condition, 
which  is  much  easier  of  accomplishment 
in  summer  than  in  winter. 

As  to  buying  early  and  stringing  out 
a_  long  pipe  line:  At  $55  per  ton  for 
pipe  at  f.o.b.  Hartford,  for  every  month 
that  8-in.  pipe  lies  on  or  in  the  ground 
without  use  there  is  an  added  cost  of 
§c.  per  linear  foot  (1.32x0.06/12),  or 
about  28c.  per  ton  per  month,  for  inter- 
est (6  per  cent).  For  four  months'  re- 
ceipt prior  to  laying  this  would  amount 


Plans  Complete  for  Power  Show 

Arrangements  have  been  completed 
for  the  National  Exposition  of  Power 
and  Mechanical  Engineering  at  the 
Grand  Central  Palace,  New  York  City, 
Dec.  7-13.  While  the  fundamental  pur- 
pose of  the  exposition  is  to  bring  to- 
gether exhibits  of  various  manufactures 
of  power  and  mechanical  equipment  so 
that  engineers  and  executives  may 
have  an  opportunity  of  becoming  ac- 
quainted with  the  latest  devices,  the 
advisory  committee  has  also  kept  in 
mind  the  need  for  a  greater  understand- 
ing of  the  importance  of  power  and  the 
need  for  the  conservation  of  the  re- 
sources used  in  power  development. 
Accordingly,  the  educational  nature  of 
the  exposition  has  been  stressed. 

The  large  number  of  technical  socie- 
ties interested  in  power  and  mechanical 
engineering  problems  have  been  in- 
vited to  attend.  Members  of  these 
societies  will  be  admitted  on  displaying 
their  badges  or  membership  cards. 

October  Motor-Truck  Production 
Siiows  Increase 

Production  of  motor  vehicles  in  the 
United  States  during  October  of  this 
year  exceeded  September's  production 
by  20  per  cent,  according  to  a  report 
received  Nov.  1  at  a  meeting  of  di- 
rectors of  the  National  Automobile 
Chamber  of  Commerce  in  New  York. 
The  total  output  for  October  is  esti- 
mated at  244,000  cars  and  trucks; 
the  best  previous  October  record  was 
200,000  in  1919. 

to  $1.12  per  ton.  In  order,  therefore, 
for  it  to  be  an  attractive  proposition  to 
lay  in  a  stock  of  pipe  much  in  advance 
the  purchaser  would  have  to  be  assured 
that  he  was  getting  his  pipe  at  least  a 
dollar  or  so  a  ton  less  than  it  could  be 
purchased  in  the  spring.  Under  pres- 
ent conditions  there  seems  no  induce- 
ment for  a  consumer  to  purchase  in  the 
fall  for  use  four  or  six  months  ahead, 
with  no  certainty  that  the  base  price 
may  not   be  less  the  following  spring. 

The  matter  of  a  working  connection 
between  manufacturer  and  consumer 
presents  many  difficulties.  As  a  sug- 
gestion, however,  possibly  the  pipe 
manufacturer,  in  order  to  get  work  for 
the  winter  and  make  deliveries  during 
that  season  rather  than  stock  up  his 
own  yard,  would  be  willing  to  bid  on  a 
discount  from  the  market  price  in  the 
spring.  I  realize  that  many  objections 
will  at  once  occur  to  many  readers  and 
probably  they  will  have  sufficient 
weight  to  render  this  proposition  un- 
tenable. Nevertheless,  if  the  suggestion 
of  the  pipe  manufacturers  is  a  sound 
one,  and  in  principle  it  seems  to  be  so, 
some  way  will  be  found  to  put  it  into 
practice. 

From  a  water-works  management 
viewpoint,  it  appears  to  the  writer  that 
in  the  northeastern  portion  of  the 
country  at  least  maximum  efficiency  and 
economy  are  best  served  by  keeping 
watch  of  the  market;  purchasing  only 
so  far  ahead  in  late  fall  as  will  give 
a  reasonable  supply  of  pipe  for  begin- 
ning work  in  the  spring;  placing  ample 
orders  for  pipe  early  in  the  spring  for 
definite  delivery;  and  following  these 
orders  energetically  to  be  assured  that 
some  more  active  or  insistent  pipe  cus- 
tomer does  not  get  his  order  run  in 
ahead  of  yours  at  the  foundry;  and 
finally,  prompt  payment  of  pipe  bills. 


C.  L.  Berger's  Death  Ends  Career 
of  Noted  Instrument  Maker 

Christian  Louis  Berger,  well  known 
as  a  maker  of  surveying  and  scientific 
instruments  and  head  of  the  firm  of 
C.  L.  Berger  &  Sons,  Boston,  died  Nov. 
19.  While  engineers  are  more  familiar 
with  the  transits  and  levels  which  the 
Berger  organization  manufactured, 
other  types  of  instrument  developed  by 
Mr.  Berger  were  those  for  astronomical 
observations,  current  meters,  pendulum 
apparatus,  micrometers,  spectrometers, 
and  deep-sea  thermogi-aphs  used  in 
sounding  sea  bottom.  It  was  with  in- 
struments produced  at  the  Berger 
factory  that  Rear-Admiral  Peary  made 
his  observations  during  his  expedition 
to  the  North  Pole  in  1909. 

Mr.  Berger  was  born  in  Stuttgart, 
Germany,  Sept.  26,  1842.  At  the  age 
of  fourteen  he  was  apprenticed  to 
Christian  Saeger,  the  well-known  manu- 
facturer of  surveying  instruments  and 
chemists'  scales,  where  he  remained 
four  years.  From  that  time  until  he 
came  to  the  United  States  in  1866  he 
served  with  the  master  instrument 
makers  of  Germany  and  England,  in- 
cluding G.  Schubart  of  Marburg, 
Breithaupt  &  Sons  of  Cassell,  J.  Loh- 
meyer  of  Hamburg,  A.  &  G.  Repsold, 
and  Cook  &  Sons,  of  York,  England. 

Arriving  in  Boston  at  the  age  of 
twenty-four  he  became  associated  with 
E.  S.  Ritchie,  of  Brookline,  Mass., 
manufacturer  of  physical  and  mathe- 
matical apparatus  and  nautical  instru- 
ments. Here  he  served  four  years  and 
after  one  year  at  John  Upham's  instru- 
ment establishment  in  Boston  he  en- 
tered business  for  himself  in  Boston  in 
1871  as  a  manufacturer  of  surveying, 
engineering,  mining  and  astronomical 
instruments.  Here,  in  a  one-room  es- 
tablishment, began  the  growth  of  the 
business  which  has  made  the  name  of 
Berger  a  byword  among  engineers  and 
scientists  and  has  resulted  in  a  manu- 
facturing plant  covering  an  extensive 
site  in  Roxbury,  Mass. 

In  1898  Mr.  Berger  took  into  partner- 
ship his  two  sons,  William  A.  and 
Louis  H.,  the  firm  name  becoming  C.  L. 
Berger  &  Sons.  Plans  f-  r  enlargement 
of  the  present  plant  are  now  under  con- 
sideration. 


Business  Notes 


Arthur  P.  Denton  has  re- 
signed as  sales  manager.  Pacific  Port- 
land Cement  Co.,  to  become  district  en- 
gineer for  the  Portland  Cement  As- 
sociation with  headquarters  at  the  San 
Francisco  office. 

Frank  Nickerson,  for  nine 
years  connected  with  the  San  Francisco 
office  of  the  Midvale-Cambria  Steel  Co., 
has  severed  his  connections  with  that 
company  to  accept  the  position  as 
southern  California  manager  for  the 
Bethlehem  Steel  Corp.  about  Jan.  1 
with  an  office  in  the  Washington  Build- 
ing, Los  Angeles. 

Power  Specialty  Co.,  New 
York,  builders  of  Foster  superheaters, 
economizers  and  oil  heating  and  cooling 
equipment,  announces  the  opening  of 
new  branch  offices  in  the  Dime  Savings 
Bank  Building,  Detroit,  in  charge  of  L. 
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Lanyi,  aiul  at  232-4i  Fourteenth  St., 
BouidtT,  Colo.,  in  charge  of  R.  B.  Nut- 
tinjr,  wlio  was  formerly  Chicago  dis- 
trict manager. 

G  E  N  K  R  A  L  M  O  T  0  R  S  T  R  U  C  K  C  0., 

Ponliac,  Mich.,  announces  the  appoint- 
ment of  Harry  S.  Whitehair  to  its  na- 
tional sales  division.  He  will  devote 
his  time  to  sales  to  national  organiza- 
tions which  use  large  fleets  of  trucks  in 
all  section  of  the  country,  paying  spe- 
cial attention  to  companies  which  have 
headquarters  outside  of  New  York  and 
Chicago,  where  other  national  sales  di- 
vision   representatives   are   stationed. 


Equipment  and  MaterUds 


Improved  Tractor  Has  Increased 
Power  and  Direct  Drive 

As  a  feature  of  its  1923  line  of  con- 
struction equipment  the  Avery  Co., 
Peoria,  111.,  announces  the  improved 
20-35  hp.  tractor.  As  shown  in  the 
accompanying  view  of  this  new  model 
the  cab  has  been  eliminated,  the  fend- 
ers cover  the  full  width  of  the  rear 
wheel  and  extend  from  the  platform 
more  than  half  their  circumference. 

The  hood  running  back  from  the 
radiator    incorporates   the    fuel    tanks 


and  affords  a  cover  protection  for  the 
motor.  The  tractor  is  finished  in 
French  gray  with  red  wheels. 

Chief  among  the  improvements  in 
this  model  are  the  increasing  of  the 
power  of  the  motor  by  25  per  cent, 
the  adoption  of  a  cooling  system  with 
cellular  radiator,  water  pump  and  fan, 
and  the  use  of  the  Madison  Kipp  me- 
chanical lubricator  for  oiling  the  work- 
ing parts  of  the  motor.  The  tractor 
has  a  4-cylinder  opposed  Avery  motor 
with  bore  and  stroke  now  41  x  7  in. 
It  has  valves-in-head,  renewable  inner 
cylinder  walls,  centrifugal  gasifier  for 
burning  kerosene,  adjustable  main 
crankshaft  bearings  and  extra  large 
crankshaft. 

This  machine  also  has  the  direct- 
drive  transmission  by  means  of  which 
all  the  power  of  the  motor  is  delivered 
to  the  belt  and  the  greatest  per  cent  in 
the  drawbar.  The  weight  of  the  trac- 
tor is  7,500  lb.,  making  it,  according  to 
its  manufacturer,  one  of  the  lightest 
weight  tractors  per  drawbar  efficiency. 


Self-Propelling  Nozzles  for 

Cleaning  Sewers 

For  removing  obstructions  in  sewers 
and  drains  a  revolving  self-propelling 
nozzle  has  been  developed  by  the  Self- 
Propelling  Nozzle  Co.,  Inc.,  New  York. 
It  is  made  of  bronze  and  consists  of 
two  castings,  one  threaded  to  connect 
with  pipe  or  hose  and  the  other  the 
-nozzle  head.     The  parts  are  connected 


by  a  ball  bearing  swivel.  The  head,  in 
which  are  a  series  of  diagonal  vanes  to 
produce  a  rotary  motion,  has  a  small 
opening  at  the  front  and  a  series  of 
larger  holes  at  the  rear,  as  shown  in  the 
accompanying  drawing.  Streams  of 
water  escaping  through  the  rear  holes 
propel  the  nozzle  forward,  while  the 
stream  from  the  forward  opening 
loo.sensi    the    material    in    the    line    of 


travel.  A  pressure  of  at  least  25  lb. 
l)er  square  inch  is  required  for  the 
efficient  operation  of  this  tool.  The 
nozzles  are  manufactured  in  two  sizes, 
the  first  with  an  outside  diameter  of  2h 
in.  and  the  second  with  an  outside  diam- 
eter of  35  in. 

In  using  the  nozzle  it  is  customary  to 
attach  one  end  of  the  hose  to  a  fire 
hydrant  and  insert  the  nozzle  at  the 
other  end  into  the  opening  to  be  cleared. 
When  water  is  turned  on  the  nozzle 
travels  under  its  own  po  r  until  it 
reaches  an  obstruction,  dragging  the 
hose  after  it.  The  forward  stream  of 
water  bores  a  hole  into  any  soft  ma- 
terial in  its  path  while  the  rear  streams 
break  up  the  blockade  and  wash  it 
away.  This  nozzle  has  also  been  used 
for  boring  into  piles  of  soft  coal  and 
extinguishing  fires. 

New  Type  of  Rivet-Cutter 

On  the  principle  that  when  cutting 
rivets,  a  number  of  comparatively  light, 
rapid  blows,  cause  more  vibration  and 
therefore  more  distortion  of  steel  plates 
than  a  few  intermittent,  heavy  blows, 
the  Chicago  Pneumatic  Tool  Co.,  New 
York,  has  designed  and  manufactured  a 
new  type  of  rivet-cutter  known  as  the 
"Boyer  Superior."  It  consists  of  a 
dead  handle,  a  throttle  handle  of  the 
crank  design,  a  throttle  valve  of  the 
taper  type,  a  back  head  screwed  onto 
the  cylinder  and  secured  by  a  locking 
device,  a  cushion  chamber  in  the  rear 
end  of  the  cylinder,  a  cylinder  of  seam- 
less steel  tubing,  a  bypass  from  back  to 
front    head,    a    non-removable    electri- 


cally welded  front  head,  square  coiled 
spring  buffer,  adjustable  chisel  lock, 
hand  hold  of  the  spade  handle  type,  and 
chisel. 

To  operate,  the  throttle  handle  is 
moved  in  a  line  parallel  with  the 
cylinder.  Each  forward  and  return 
stroke  of  the  piston  is  hand-controlled. 
About  four  blows  requiring  approxi- 
mately 10  to  15  sec.  are  required  to  cut 
off  the  head  of  a  S-in.  rivet.  Two  men 
are  required  to  operate  the  machine. 

The  machine  is  made  in  two  types, 
standard  and  special,  the  weights  (with 
chisel)  being,  respectively,  78 J  and  86 J 
lb.,  and  the  overall  lengths  691,'  and 
HM  in.  An  air  pressure  of  100  lb.  per 
square  inch  is  required  and  for  both 
types  the  piston  diameter  is  2  in.  and 
the  length  of  stroke  29i  in. 


Light  Double-Drum  Compressed- 
Air  Hoist 

While  designed  primarily  for  mining 
operations,  such  a.s  hauling  ore  scrapers 
or  slushing,  the  6J-hp.  portable,  double- 
drum  compressed-air  hoist  just  an- 
nounced by  the  Sullivan  Machinery  Co., 
Chicago,  is  adajjted  to  industrial  and 
construction  purposes  within  its  capac- 
ity. A  Turbinair  motor  supplies  power 
to  the  two  hoist'ng  drums,  each  103  in. 
in  diameter.  A  driving  pinion  at  each 
end  of  the  motor  casing  engages  an 
internal  gear  in  each  drum  shell.  The 
two  drums  are  controlled  independently 
by  friction  clutches  and  band  brakes 
and  may  be  operated  separately  or 
together. 

The  hoist  weighs  only  555  lb.,  or 
about  85  lb.  per  hp.,  is  29  in.  long  by 
15  in.  wide  and  stands  18j  in.  high. 
Each  drum  holds  225  ft.  of  i';..-in.  wire 
rope.  Either  drum  is  capable  of  lifting 
2,000  lb.  dead  weight  vertically  with  76 
lb.  of  air  pressure  at  a  speed  of  110  ft. 
per  minute.  Sufficient  air  can  be  sup- 
plied to  the  machine  through  a  4-in. 
hose  line  to  develop  the  machine's  rat- 
ing of  61  hp. 

The  manufacturers  point  out  that  the 
hoist  may  be  used  on  broom  derricks 
where  one   drum   is   used  for  hoisting 


the  load  and  the  other  for  operating  the 
broom.  The  outfit  also  is  useful  on 
scraper  loader  work,  removing  such 
materials  as  coal,  sand,  gravel  and 
crushed  stone.  One  of  these  hoists  has 
been  employed  for  hauling  broken  stone 
up  an  incline  to  a  crusher.  The 
double-drum  feature  is  useful  in  work 
of  this  sort  because  one  drum  can  .be 
used  for  hauling  the  live  load  and  the 
other  for  returning  the  empty  sci-aper 
to  the  loading  point. 


Publications  from  the 
Construction  Industry 

Paving  Guard — W.  S.  GODWIN 
Co.,  In  c,  Baltimore,  points  out  the 
uses  of  its  .steel  paving  guards  in  a 
recently  published  pamphlet.  The 
guards  are  in  the  form  of  steel  edging 
designed  to  prevent  edge  wear  along 
curbs  or  furnish  side  support  for  pav- 
ing surfaces. 

Pressiire  Filter  Specifications  — 
Standard  specifications  for  pressure 
water  filters  adopted  by  the  Associated 
Manufacturers,  of  Water  Purifying- 
Equipment  on  Feb.  7,  1922,  are  avail- 
able for  distribution  in  the  form  of  a 
page  reprint  from  Sweets'  Ai'chitec- 
tural  Catalog.  Applications  should  be 
made  to  Arthur  M.  Crane,  secretary- 
treasurer  of  the  association  named, 
Nutley,  N.  J. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Construction  Cost  and 
Volume  Compared 

Prices  Now  High  and  Fairly   Steady— 
This  a  "Normal"  Year;  Only  Neces- 
sary Construction   in   1921 

During  1921  general  construction  cost 
declined  steadily  from  February  to 
October.  The  decline  was  abrupt, 
amounting  to  65  points  or  28  per  cent. 
Then  prices  began  to  stiffen,  until  the 
slump  in  February,  since  which  time 
the  tendency  has  been  upward.  The 
average  E.  N.-R.  Construction  Cost 
Index  Number  for  the  eleven  months 
of  this  year  is  173.4,  while  since  Oct.  1 
the  number  has  been  188.60. 


has  regained  interest  in  itself.  The 
two  curves  have  totally  different  char- 
acteristics, for  the  reason  that  1922 
may  be  called  a  "normal"  year,  whereas 
last  year  was  one  of  only  necessary 
construction. 
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A  New  Theory  of  Business  Cycles 

A  unique  and  rather  convincing 
theory  of  Business  Cycles  is  brought 
out  in  the  Annalist,  November  13,  1922, 
by  Richard  H.  Tingley  in  which  he 
analyzes  the  six  cycles  with  their  seven 
crises  or  panics  which  have  occurred 
since  the  Civil  War. 

This  is  done  by  means  of  several 
diagrams  on  which  have  been  plotted, 
month  by  month  and  year  by  year,  the 
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Car  Loadings  Drop  4  Per  Cent  and 
Shortages  2  Per  Cent  in  Week 

Loading  of  revenue  freight  continues 
at  the  present  time  to  be  the  heaviest 
in  the  history  of  American  railroads, 
according  to  reports  received  from  the 
carriers  by  the  American  Railway  As- 
sociation. 

For  the  week  ending  Nov.  11,  load- 
ings totaled  953,909  cars,  which  is  an 
increase  of  198,132  compared  with  the 
corresponding  week  last  year,  and  an 
increase  of  26,323  compared  with  the 
corresponding  week  in  1920.  The  total, 
however,  was  a  decrease  of  40,918  cars 
compared  with  the  preceding  week  due 
to  Election  Day  and  the  observance  of 
Armistice  Day  throughout  the  country, 
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Indications  point  toward  the  present 
price  level  being  maintained  for  some 
time  to  come.  With  the  passing  of  the 
pealf  of  car  loadings  (October)  and 
when  a  sufficient  nunVber  of  freight  cars 
are  available  it  is  quite  possible  that 
lumber  prices  will  decline.  Steel  and 
cement  prices  are  holding  firm.  The 
trend  of  labor  rates  is  problematical 
and  depends  to  a  large  extent  upon  the 
correctness  of  the  American  Federation 
of  Labor's  contention  that  there  is  no 
shortage  of  labor,  either  the  skilled  or 
unskilled.  The  United  States  Bureau 
of  Labor  Statistics  and  other  statis- 
tical agencies  claim  that  there  is  a 
labor  shortage.  In  either  event  it  is 
unlikely  that  labor  will  be  further  de- 
flated at  this  time. 

With  respect  to  construction  volume, 
the  1921  trend  and  the  1922  trend  of 
contracts  awarded  as  given  by  the 
E.  N.-R.  Construction  Volume  Index 
Number,  are  compared  in  Chart  II. 
Clearly,  this  is  a  much  better  construc- 
tion year  than  last.  The  1921  curve 
is  fairly  smooth,  indicatng  that  the 
bulk  of  the  work  was  of  a  necessary 
character.  Its  appearance  is  spiritless. 
This  year,  on  the  other  hand,  there  was 
a  very  evident  and  prolonged  boom, 
with  sub-booms.  The  1922  curve  gives 
an  appearance  of  healthy  activity  that 
shows    that    the    construction    industry 


ratio  found  to  exist  between  loans  and 
discounts  on  the  one  hand,  and  de- 
posits on  the  other,  in  certaia  im- 
).ortant  commercial  banks. 

On  one  of  the  diagrams  this  ratio  is 
shown  as  made  by  all  of  the  national 
banks  of  the  country.  On  another,  the 
same  ratio  referring  to  the  banks  be- 
longing to  the  New  York  Clearing 
House.  In  every  instance  it  is  clearly 
shown  that  the  seven  crises  have  been 
approached  by  a  sharply  rising  ratio 
of  loans  and  discounts  to  deposits — in 
other  words,  as  the  banks  have  con- 
tinued to  loan  more  and  more  money 
than  they  have  on  deposit,  a  crisis  is 
precipitated   and   liquidation  ensues. 

Mr.  Tingky  suggests  that,  since  his 
principle  has  been  found  to  work  with 
unerring  accuracy  over  a  period  of 
fifty-seven  years  which  include  seven 
crises,  it  may  be  profitable  for  busi- 
ne.ss  men  to  keep  track  of  this  ratio, 
week  by  week,  as  it  is  easily  read  in 
the  daily  prints,  and  he  introduces  a 
final  diagram,  which  was  reproduced  in 
Engineering  News-Record,  Nov.  16,  p. 
864,  showing  the  progress  of  this  ratio 
during  the  present  year.  The  diagram 
shows  that  the  ratio,  having  fallen 
sharply,  is  now  on  the  rise,  throwing 
out  its  warning  signal  as  it  does  so. 

In  the  Nctvs-Record  excerpt  it  was 
clear  that  if  it  were  possible  to  obtain 


both  of  which  took  place  during  the 
week  of  Nov.  11.  Coke  loadings  to- 
taled 12,273  cars,  632  above  the  week 
before.  Compared  with  the  same  week 
last  year,  this  was  an  increase  of  5,896  • 
cars,  but  a  decrease  of  2,837  cars  com- 
pared with  the  same  week  two  years 
ago.  Forest  products  amounted  to 
60,392  cars,  a  gain  of  379  over  the  pre- 
ceding week,  and  an  increase  of  9,626 
above  last  year.  Compared  with  the 
same  week  in  1920  this  also  was  an 
increase  of  4,136  cars. 

Coal  loadings  for  the  week  ending 
Nov.  18,  reached  238,833  cars,  a  new 
record  for  any  single  week  since  the 
termination  of  the  miners'  strike. 

Car  shortages,  on  all  lines  through- 
out the  United  States,  for  the  week 
ending  Nov.  8,  totaled  174,498  as 
against  179,239  for  the  week  of  Oct.  31; 
this   represents  a  drop  of  2  per  cent. 


the  total  loans  and  the  total  deposits 
of  all  the  banks  in  the  United  States 
at  any  given  minute  the  result  would 
be  very  close  to  100 — or  parity.  But  a 
large  number  of  these  are  not  commer- 
cial banks  and  Mr.  Tingley  has  confined 
his  analysis  to  such,  only,  choosing  for 
his  purpose  the  really  crucial  banks  of 
that  character  as  representative  of  the 
trend  of  the  country's  business. 
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"Fair  Minimum  American 
Standard  of  Living" 

Cost  of  nraintaining  a  "fair  minimum 
American  standard  of  living"  (wihich, 
however,  is  not  necessarily  a  measure 
of  the  minimum  wage)  in  LawTence, 
Mass..  the  result  of  a  field  study  of 
actual  conditions  prevailing  among 
mill  workers'  families  in  June,  1922,  at 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for,  in  Construction  News,  pp.  279  to 
290,  are  the  following: 

Railway,  from  Orchard  to  Perkins, 
Idaho,  for  Oregon  Short  Line  R.  R.  Co., 
$3,180,550. 

Dormitory,    two    and    three    stories. 


MINIMUM  COSTS  IN  LAWRENCE,  MASS.,  MILL  DISTRICT 

Parents  and  I  child     2  Children - 

Year         Week  Year           Week 

Clothing JI67  36       $3  22  $197  64       $3  80 

Food          304  20         5  85  384  80         7  40 

Rent          208.00         4  00  260.00         5.00 

Fuel  and  light 79.88         I   54  82  70         1.59 

Sundries 163  28         3   14  200  20         3  85 

$922.72    $17.75  $1,125.34  $21.64 


3  Children • 

Y^ar 

Week 

$227  92 

$4.38 

465  40 

8.95 

260.00 

5.00 

82.70 

1.59 

237.12 

4.56 

$1,273.14  $24.48 


height  of  textile  strike,  made  by  the 
National  Industrial  Conference  Board,is 
given  in  the  accompanying  table.  These 
figures  measure  only  minimum  cost  of 
living    and    allow   nothing   for    saving. 


limestone,  for  Pennsylvania  State  Col- 
lege, $2,000,000. 

Rein.-concrete  warehouse  for  State 
Board  of  Harbor  Commissioners,  San 
Francisco,  Calif.,  $2,000,000. 


Recent  Unit-Bids  Throughout 
the  Country 

Representative  unit-bid  prices  of  var- 
ious materials  and  operations,  applying 
on  several  of  the  more  important  con- 
tracts awarded  during  the  last  two 
months,  are  shown  in  the  accompany- 
ing table. 

Cost  comparisons,  on  identical  ma- 
terials or  operations  in  different  parts 
of  the  country,  are  depicted  in  the 
tabulation.  For  instance,  a  rate  of 
23.4c.  per  cu.yd.  was  bid  on  earth  ex- 
cavation in  Waterloo,  la.  as  against 
40c.  in  Garden  City,  Kan.;  70c.  in 
Houston,  Tex.  and  $1  per  cu.yd.  in 
Newark,  N.  J.  Structural  excavation, 
however,  cost  75c.  in  Brownsville,  Tex, 
as  compared  with  $1  per  cu.yd.  in. 
Salt  Lake  City,  Utah.  The  rate  for 
rock  excavation  in  Utah  was  $2,  with 
$3  per  cu.yd.  for  the  same  operation 
in  New  Jersey.  In  wet  excavating 
work,  a  rate  of  25c.  per  cu.yd  was  bid 
on  harbor  dredging  in  Providence,  R.  I. 


UNIT-BID  PRICES  ON  IMPORTANT  MATERIALS  AND  OPERATIONS  IN  RECENT  CONTRACTS   AWARDED 
Where  located                                         Successful  Contractor                                         Date         Nature  and  Extent  of  Job 
Calif.,  San  Diego California  Const r.  Co Nov.  23     2. 2  mi-  concrete  paving 

Calif.,  San  Joee Raisch  Improvement  Co.,  San  Francisco.,     Nov.    2     134,870  sq.ft.    U  in.  asphaltic  concrete  on  3  in. 

concrete 

1 35  sq.ft.  concrete  gutter 

Fla.,  West  Palm  Beach So.  Florida  Dredging  Co.,  Ft.  Lauderdale     Nov.    9     1,430.000  cu.yd.  ditching 0.0874  per  cu.yd. 


Unit-bid  price 
23,909. 09  per  mi. 


0.24    per    sq.ft. 
0.24    per    sq.ft. 


la..  Ft.  Madison Cameron,  Joyce  &  Co.,  Keokuk Oct.    26 

la.,  Waterloo Phelan  &  Shirley,  Omaha,  Neb Nov.    9 

Kan.,  Garden  City M.  R.  Ammerman,  Wichita Nov.  16 


Kan.,  Mound  City. 


R.  S.  Morrow,  Omaha,  Neb Nov.    2 


236,447  cu.yd.  clay  excavation .  . 
137, 143  cu.yd-  earth  excavation. 
2,595  cu.yd.  earth  excavation.  . . 

8,350 cu.yd.  borrow 

1 1,746 sq. yd.,  2  course  concrete. 

20.871  cu.yd.  earth  excavation. . 

182,423  cu.yd.  borrow 

268 .  I  cu.ya.  concrete 

1 7,9 1 0  lb.  reinforcing  steel 


Mo.,  Kansas  City D.  T.  Brosnahan 

Mass.,  Boston Lane  Construction  Co.,  Meriden,  Conn. 


N.  J,,  Newark Heyman  &  Goodman  Co.,  Jersey  City. 


N.Y..  Buffalo Penn  Bridge  Co.,  Beaver  Falls,  Pa.. 

N.  Y.,  New  York P.J,  KearnsContg.  Co 

N.  Y.,  New  York Rosoff  Sand  &  Gravel  Corp 


Nov. 
Oct. 


Oct. 


9. 1 29  sq.yd.  brick  block  pavement 

2,462  lin. ft.  6^in.  drain  tile 

8  mi.  bituminous  macadam,  16  ft.  wide 

1 00  cu.yd.  earth  excavation  in  tunnel 

8,400  cuyd.  trap  rock  excavation  in  tunnel. . . 
16,400  cu.yd  sandstone  excavation  in  tunnel. 

30  M.  ft.  b.m.  timber  in  timnel 

10,900 cu.yd.  concrete  masonry  in  tunnel,  .  .  . 

1 3,000  cu.yd.  earth  excavation  in  open  cut.  .  . 

19  {  1 1,500 cu.yd.  rock  excavation  in  open  cut. .  .  . 

750  cu.yd.  reinforced  concrete 

10  cu.yd-  brick  masonry 

27,000 bbl.  cement 

48,0001b.  concrete  reinforcing  steel   

50  cu.yd.  sand,  gravel  and  crushed  stcne 

2,300  lin. ft.  vitrified  pipe 


0..  Canton Urvan  Bros 

R.  I.,  Providence J.  S.  Packard  Dredging  Co. . 


Oct.    12     3  dump  scows  (steel),  400cu  yd.  capacity 

Nov.    9     4,000  cu.yd.  broken  (rap  mck  stone 

Oct.    26     1,000  cu.yd.  course  aggregate  for  concrete,  deliv- 
ered on  job 

Nov.     2     2  mi.  monoUthic  brick  paving,  16  ft.  wide 

Nov.    9     41,200  cu.yd.  harbor  dredging 0.25   per    cu.yd. 


0.  249  per  cu.yd. 
0.  234  per  cu.yd. 
0. 40  per  cu.yd. 
0.  35  per  cu  hd. 
2.57    per    sq.yd. 

0.  28  per  cu.yd" 
0,  22  per  cu.yd. 
19  ,  75  per  cu.vd. 
0.06  per  lb. 

3. 96  per  sq.yd. 
0.20  per  lin.ft. 
38,426.88  per  mi 
20-  00  per  cu.yd. 
21 .00  per  cuyd. 
18.00  per  cu.yd. 
100. 00  per  M.  ft. 
12.  00  per  cu.yd. 
1. 00  per  cu.yd. 
3.00  per  cu.yd. 
17.  00  per  cu.yd. 
35-00  per  cu.vd. 
4.00  per  bbl. 
0.06  per  lb. 
7. 00  per  cu.yd. 
0.70    per    lin.ft. 

30,706  67  each 
2.93   per   cu.yd. 

2.90  per  cuyd. 
34,380,  00  per  mi. 


Tex.,  Brownsville F.  P.  McElwTath,  Corsicana. 


Oct. 


Tex.,  Ft.  Worth McKinzieConstr.  Co.,  San  Antonio.. 


Sept.  26 


Tex..  Houston Smith  Bros,  Constr.  Co.,  Dallas 

Tex.,  Marlin Natl.  Cast  Iron  Pipe  &  Fdry.  Co.,  Tarrant 

Citv,  Ala 


17,431  cu.yd.  earth  excavation  (roadway) 

577  cu.yd.  dry  structural  excavation 

279.94  cu.yd.  class  "A"  concrete,  1:2:4 

26,790  lb.  reinforcing  steel 

1 10,650  sq.yd.  two-course  concrete  pavement. 

1 00,000  cu.yd.  earth  excavation 

100  cuyd.  class  "A"  concrete 

1 0,000  ib,  steel  reinforcing , 

10  tons  class  "A"  c.i,  pipe      ,  .  .^ 

1  mi.  bitulithic  paving,  40  ft.  wide 


Tex.,  Houston Smith  Bros.  Constr.  Co.,  Dallas. 


Utah,  Salt  Lake  City Moran  Paving  Co. . 

Utah  Salt  Lake  City Gibbons  &  Reed 


Nov.  23 

Oct.      I     562.  5  tons  I2-in.  c.i.  pipe,  f.o.b.  Martin,  . . 

f  1 1,000  cu.yd.  earth  excavation   

32,750  sq.yd.  6-in,  concrete  base 

Oct.  5  {  13.300  lin.ft.  combined  curb  and  gutter.  . . 
34,2503q.yd,  asphaltic  concrete  surface.  , 
34,250  sq.yd.  2-in.  rock  asphalt  suriace.  . . 

Oct.    P     6.500  cu.yd.  solid  rock  excavation 

68,725  sq.yd.  plain  concrete  paving 

4,4 1 6  cu.yd.  common  excavation 

428  cu.yd.  excavation  for  open  drains 

123  cu.yd.  structural  excavation 

43,238.  3  sq.yd,  7J  in.  concrete  pavement. 
.  31  hn.ft.  plain  concrete  curb  and  gutter. . . 


Oct.    I B 


Wash.,  Olympic  Highway Ward  &  Ward.  Inc.,  Tacoma 

5ue-.  Montreal Duranceau  &  Duranceau 


[  138  cu.yd.  class  "A"  concrete 

I  40.000Ib.  reinforcing  steel 

Oct.    10  1  353,0001b.  structural  steel  in  place  and  painted. 
I.  4,000  lin.ft.  piling 


Nov.  23     2,000  sq.yd,  asphalt  pa\'ing 


0.  16    per    cu.yd. 
0.75    per    cu.yd. 
24,  00  per  cu.yd. 
0.053  per  lb. 
2.83    per    sq.yd. 
0.55   per   cu.yd. 
9.50   per   cu.yd. 
0.05  per  Ib. 
80.00    per    ton 
63,466. 00  pernai. 

5 1 .  00  per  ton 
0,70   per   cu.jtI, 

1 .  40  per  sq.yd 
1 .  00  per  lin.ft 
1 .  60  per  sq.yd 
1.70   per   sq.yd 

2. 00  per  cu.yd, 

1 .  09  per  sq.yd 

0. 80  per  cu.yd 

0.30  per  cu.yd 

1 .  00  per  cu.yd 

1.15  per  sq.yd. 

1.20  per  lin.ft. 

25.00  per  cu.yd. 
0.07  per  lb. 
0.075    per   lb. 
0.50    per    lin.ft. 

5.56    per    sq.yd. 
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and  8.74c.  for  ditching  in  West  Talm 
Beach,  Fla. 

Two-course  concrete  pavement  was 
laid  at  a  cost  of  $2.57  in  Kansas  and 
$2.83  in  Texas.  Combined  curb  and 
srutter  bids  were  accepted  at  $1  per 
lin.ft.  in  Houston,  Tex.  and  $1.20  in 
Salt  Lake  City. 

Reinforcing  steel  rates  were  as  fol- 
lows: 5@5ic.  per  lb.  in  Texas;  6c.  in 
Kansas  and  New  Jersey  and  7c.  in 
Washington,  delivered  at  site  of  job. 

Open  Shop  Rule  Governs  Building 

for  U.  S.  Commerce  Chamber 

Contract  for  the  construction  of  the 
new  $2,-500,000  Washington  headquar- 
ters of  the  Chamber  of  Commerce  of  the 


United  States  has  been  awarded  to 
.James  Stewart  &  Co.,  of  New  York. 
The  contract  cont,  ins  a  provision  that 
the  builders  must  o'l.serve  the  principle 
of  the  "open  shop"  in  the  employment 
of  labor. 

This  item  is  provided  for  by  the  fol- 
lowing clause  in  the  specifications: 

"The  actual  construction  of  the  build- 
ing is  to  be  upon  the  'open  shop'  basis — 
that  is,  that  union  and  non-union  men 
shall  be  employed  without  discrimina- 
tion, it  being  understood  that  the  build- 
ing committee  of  the  Chamber  of  Com- 
merce of  the  United  States  shall  pro- 
vide such  means  as  in  its  best  judgment 
shall  be  impartial  and  disinterested  for 
prompt  review  and  decision  with  re- 
spect to  the  interpretation  and  applica- 
tion of   this   clause." 


Large  Conlracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  279  to  290,  are  the  following 
large  projects: 

Hospital  at  Camp  Sherman,  Chilli- 
eothe,  O.,  to  Geo.  A.  Fuller  Co.,  Cleve- 
land.  $1,497,000. 

A  bakery  at  Philadelphia,  Pa.,  to 
J.  Griffith  Sons  Co.,  Chicago,  111., 
$1,000,000. 

State  highways,  50.12  mi.,  Duluth, 
Minn.,  to  Butler  Bros.,  St.  Paul,  $1,369,- 
033. 

Two  schools,  Philadelphia,  Pa.,  to 
Cramp  &  Co.,  $428,562  and  $444,297, 
respectively. 

A  school  at  Philadelphia,  Pa.,  to 
McCloskey  &  Co.,  $406,666. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  Moreover,  only  the  chief  cities  are  quoted,  complete  quotations  for  all  construction 
weekly  for  the  purpose  of  giving  cur-  Valuable  suggestions  on  costs  of  work  materials  and  for  the  important  cities, 
rent  prices  on  the  principal  construction  can  be  had  by  noting  actual  biddings  as  The  last  comnlete  list  will  be  found  in 
materials,  and  of  noting  important  price  reported  in  our  Construction  News  section,  the  issue  of  November  2  ;  the  next,  on  De- 
changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  :ember  7. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas      Chicago  apolis         Denver     Francisco      Seattle    Montreal 

Structural  shapes,  100  lb ?.^.14  ?3.05       55-1.40  S3.02J  $3.15  S3.SS  -f?3.35         S53.80  S3.7.S 

Structural  rivets,  100  lb 3. 85  4.60         6.00  3.75  4.00  4.80  -f4.75           4.25  5.50 

Reinforcing  bars,  J  in.  up,  100  lb 3.04  3.85         4.00  2.92|  3.05  3.85  -f3.35           3.80  3.25 

Steel   pipe,   black,   2^    to  6  in.  lap, 

discount 54%'  53.9,>%     45%  •591%  57-5%'"  41%  39.:@.il.8%    40%  30.00 

Cast-iron  pipe.  6  in.  and  over,  ton 55.30  -|-47.50      55.00  51.17  -f-55.50  63.61  53.00         55.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60  2.54  2.25  2.20  2.39  2.85  2.71  2.90  2.S8 

Gravel,  J  in.,  cu.vd 2.00  1.75  2.25  2.25  1.75  1.90  —2.  IS  1.00  1.50 

Sand,  cu.vd.....' 1.00  1.32  1.87J  2.25  1.00  1.00  1.50  1.00  1.25 

Crushed  stone,  3  in.,  cu.yd 1.75  2.10  1.65  2.2S  2. 25  3. SO  —2. IS  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 59.00         —36.00      40.00        51.00  39.75  39.75  35.00     -1-23.50      SO. 00 

Lime,  finisbing,  hydrated,  ton 16.80®  17.17     23.00       22.50         18.00  25.50  24.00  22.00         24.00       21.00 

Lime  common,  lump,  per  bbl 2.75®  3. 13|       1.85         2.50  1.40  1.40  2.70  1.75  2.80       11.00 

Commonbrick,  delivered,  1,000...    -f  18.00@I8.S5       11.50         9.90         11.00  1S@19  12.00       -t-15.50         14.00       16.00 

Hollow     building     tile,     4x12x12, 

per  block Not  used  .0776       .115  .1101  .0796  .065  .11  .09 

Hollow    partition    tile     4x12x12, 

per  block 1230  .0776       .115  .0808  ....  .065  .108  .11 

Linseed  oil,  raw,  5  bbl.  lots,  gal —.90  .97         1.07  .95  1.00  1.08  1.04  .86         1.02 

Common  Labor: 

Common  labor,  union,  hour 60  .35         ; .50®. 55  .S6J      .SO®. 60      

Commonlabor,  non-union,  hour....       ..45@.60  .30       .30®. 50         .72|        .35®. 50        .3S@.50     .47§@.S0 30®. 35 

Explanation  of  Prices — Prices  are  to  con-  ment   on   cars.      Gravel    and    crushed   stone  minal.     Common  lump  lime  per  ISO-lb.  net. 

triictors  in  carload   lots  unless  other  iiuan-  quoted    at    pit.      We    quote    on    brown    lime  Lumber  prices   are   to   dealers    in    \-ards   at 

ties   are    specified.     Increases    or    decreases  per   18C-lb.   net:    white   is   $1.55   for  Kelly  San  Francisco    for  No    1  fir  common 

from   previous  quotations  are   indicated   by  I.sland  and  $1.45  for  Sheboygan.     Common  c„.»,.  „„«,.^„  „„  t^„„„i.,<,  «-   ia^ii„^..^^\ 

+     or    -    signs?     For    steel    pipe,    the    pre-  labor  not  organized.  .    Seattle  quotes  on  Douglas  fir    (delivered) 

vailing   discount    from   list   price    is   given:  Denver    quotes    on    fir    instead    of    pine,  f/n <ih*^ ."^   '"iT^-now^KKM'ln!,  tn„°  hI^-J^.'^h'' 

45-5%   means  a  discount  of   45   and   5   per  Cement    "on    tracks";    gravel   and    sand    at  il^rtl^Vr^   i, Ji    i^=^  J'^iSLV^  «fI.H^«^H 

cent.     Charge  is  15c.  per  lUO  1'..  for  cutting  pit :  stone  on  cars  :   lime,  brick,  hollow  tile  i^.^vpt'*,7  h,!?Xo^  '^^                       Sand  and 

reinforced   steel   into    2-ft    lengths  or   over,  and  lumber  on  job.     Tile  price   is  at  ware-  siavei  at  ounKers. 

New  York  quotations  delivered,  except  house.  Linseed  oil,  delivered,  in  wooden  Montreal  quotes  on  Douglas  fir  instead  of 
sand,  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  pine.  Sand,  stone,  gravel  and  lump  lime 
dock;  common  lump  lime,  in  280-lb.  bbl.  Atlanta  quotes  sand,  stone  and  gravel  Per  ton.  Cement,  lime  and  tile  are  de- 
net,  and  hydrated  lime  f.o.b.  cars ;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  livered ;  sand,  gravel  and  stone  on  sid- 
Irucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.  net.  ing;  brick  f.o.b.  plant:  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate,  Sljc.  ;  Dalian  quotes  lime  per  180-lb.  bhi.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
pick  and  sh  vol  men,  60c.  per  hr.  cement,    cast-iron    pipe    and    crushed    stone  price   is  in   Canadian   funds    (the  Canadian 

riiicnso    quotes    hydi-ated    lime    in    50-lb.  f.o.b.    cars,    other   materials   delivered.  dollar  stands  at  par.)       Bag  charge  is  80c. 

bags;    common    lump   lime   per    180-lb.    net.  San    Francisco    quotes    on    Heath   tile.    5i  per    bbl.       Discount    of     inc.    per    bbl     for 

Lumber  delivered  on  job.  x    8    x    Hi.       Prices    are    all    f.o.b.    ware-  payment     witiiin     20     days     from     date     ot 

Minneupoli»  quotes  on  fir  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  ft.  net;  2J-ln., 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freieht   to   railway   depot  at   any   ter-  $30;  6-in.,   $110. 

Changes  Since  Last  Week 

Although  shapes,  plates  and  bars  are  are  also  quoted  25c.  per  100  lb.,  higher,  shipments  of  old  orders;  the  car  situ- 
holding  to  the  $2  level;  some  mills  have  Warehouse  prices  in  other  cities  con-  ation  being  still  badly  out  of  line, 
shown  willingness  to  cut  under  this  tinue  to  show  firmness.  Slight  improvement,  however,  is  re- 
price to  the  extent  of  $1@$2  per  ton,  Easing  of  the  car  situation  has  caused  ported  in  some  sections, 
at  mill.  Reinforcing  bars,  however,  are  a  reduction  of  10c.  per  cu.yd.  in  gravel  Common  brick  quoted  at  $15@$15.50, 
quoted  at  $2.10  per  100  lb.,  f.o.b.  Pitts-  and  crushed  stone  in  San  Francisco,  alongside  dock  New  York,  an  advance 
burgh,  for  delivering  in  first  quarter  of  Prices  unchanged  in  other  cities.  of  50c.;  San  Francisco  reports  $15.50 
1923.  Pine  lumber  dropped  $2  per  M  ft.  in  as  compared  with  $15  per  M. 

San  Francisco  warehouses  advanced  Atlanta,   during   week,    while    Douglas  New  York  quotes  raw  linseed  oil  at 

shapes   and   bars  to  $3.35  per   100   lb.,  fir   rose    $1.50    in    Seattle.      The   chief  90c.   per  gal.    (5   bbl.   lots)    as   against 

from   $3.30,   during  the  week.     Rivets  difficulty  in  the  yellow  pine  market  is  93c.,  last  week;  nrices  stable  elsewhere. 


A  <'..|i.-*>ili.l.illi'U  I'l    l-;ii.;;m>'iM  UIK   .News  :iiul    i:nKiii.'<riliK    Kemrd 
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A  Ray  of  Hope 

ENCOURAGEMENT  is  to  be  derived  from  the  an- 
nouncement by  President  Butler  of  Columbia  Uni- 
versity that  in  the  budget  of  1922  the  committee  on 
education  had  recommended  to  the  trustees  the  crea- 
tion of  ten  professorial  positions  each  to  pay  $10,000 
a  year  and  twenty-five  such  positions  each  to  pay  $7,500. 
Meagre  salaries  for  college  and  university  faculties 
have  come  almost  to  be  accepted  as  an  inevitable  feature 
of  educational  practice,  and  it  is  stimulating  to  see  a 
professorship  listed  with  a  $10,000  salary  even  prospec- 
tively. While  this  announcement  deals  only  with  the 
higher  grades  in  the  ranks  of  the  teachers,  it  sets  up  a 
standard  that  sooner  or  later  must  exert  a  beneficial 
influence  upon  salaries  all  the  way  down  the  line. 

An  Interstate  Pact 

NO  NATURAL  problem  in  the  United  States  today 
is  as  far-reaching  or  so  varied  in  its  implications 
as  the  control  and  development  of  the  Colorado  River. 
Every  one  of  the  seven  states  through  which  it  flows 
wants  its  water  for  power  and  irrigation  and  those 
lying  in  its  lower  alluvial  plane  must  in  addition  have 
protection  against  its  overflowing  banks  in  time  of  flood. 
Beside  this  the  federal  government  has  concern  with 
its  potential  navigability  and  its  relation  to  the  foreign 
country  through  which  it  passes  to  the  sea.  Millions 
must  be  spent  on  the  Colorado  in  this  generation  but 
hardly  a  cent  can  be  spent  until  some  amicable  agree- 
ment is  reached  between  the  bordering  states  as  to 
their  respective  rights  and  privileges.  Such  an  agree- 
ment has  just  been  signed  by  the  states'  representatives 
but  will  not  be  eff'ective  until  ratified  by  the  legislatures 
which  will  meet  within  the  year.  The  compact  signed  at 
Sante  Fe  is  obviously  a  compromise  but  it  is  a  fair 
compromise  upon  which  a  start  toward  construction  can 
be  made,  especially  by  the  federal  government  which 
must  initiate,  at  least,  the  great  work  on  the  river. 
Obstruction  on  the  part  of  any  one  state  now  can  only 
hold  back  progress  to  the  detriment  of  that  state  as 
well  as  its  neighbors. 

Typhoid  from  a  Cross-Connection  Again 

ANOTHER  addition  has  been  made  to  the  list  of 
L  typhoid  outbreaks  due  to  a  cross-connection  be- 
tween a  municipal  and  an  industrial  water  supply,  this 
time  in  New  Jersey.  The  Franklin  Furnace  outbreak, 
noted  in  our  News  of  the  Week  section,  is  unusual  in 
that  both  the  industrial  and  municipal  supplies  are 
owned  by  the  same  company  and  in  that  no  charge  is 
made  for  water  supplied  for  domestic  use.  It  seems 
to  be  a  case  of  cross-connection  unknown  to  the  operat- 
ing officials,  protected  by  a  single  check  valve  thai;,  as 
so  often  happens,  didn't  protect.  The  check  valve,  it 
seems,  has  gone  untested  because  its  existence  was 
unknown.  How  to  ferret  out  these  forgotten  or  neg- 
lected cross-connections  is  a  question  for  water-works 
and  health  board  men.     The  fact  that  this  particular 


cross-connection  and  valve  probably  admitted  polluted 
water  to  the  municipal  system  during  an  underwriters' 
fire  test  suggests  that  whenever  such  tests  are  made  on 
fire-protection  supplies  known  to  be  or  suspected  of 
being  cross-connected  with  domestic  supplies,  some  one 
of  the  highly  colored  chemicals  available  for  the  purpose 
be  introduced  in  the  fire-protection  supply  and  looked 
for  at  taps  connected  with  the  domestic  supply. 

What  is  Sand? 

SOME  months  ago  in  discussing  in  these  columns  the 
difficulties  of  technical  nomenclature,  mention  was 
made  of  the  ambiguities  lurking  in  the  definition  of  so 
simple  a  material  as  sand.  In  Washington  just  now 
this  has  official  exemplification  in  a  case  before  the 
Treasury  Department.  In  the  new  tariff  law  "sand, 
crude  or  manufactured"  is  on  the  free  list  and  "silica, 
crude"  is  taxed  $4  per  ton.  "When  is  silica  sand,"  and 
vice-versa,  are  questions  now  being  asked  the  Customs 
Division.  An  accepted  authoritative  definition  of  sand 
would  no  doubt  help  the  government  in  its  ruling.  The 
obligation  resting  collectively  on  engineers  to  establish 
precise  nomenclature  extends  far  beyond  the  immediate 
needs  of  the  profession. 

Building  Piers  to  Order 

MUCH  mystery  surrounds  the  exact  status  of  the 
great  shipping-pier  group  which  the  city  of  New 
York  has  built  at  Stapleton,  on  the  harbor  side  of  Staten 
Island,  but  it  is  evident  that  the  lessees  are  anything 
but  happy  in  their  possession  of  the  piers  and  are  try- 
ing to  get  out  of  such  contracts  as  they  may  have  made. 
Such  a  situation  is  a  condemnation  of  the  city's  theory 
of  pier  layout,  which  has  been  lepeatedly  criticized  on 
other  grounds.  The  city,  it  will  be  remembered,  holds 
that  piers  are  intended  to  accomnlodate  the  steamship 
companies  who  lease  them  and  that  the  lessee's  wishes 
as  to  design  are  governing.  On  that  basis  the  Stapleton 
piers  were  designed,  with  resulting  details  far  from 
those  appi'oved  by  the  consensus  of  expert  engineering 
opinion.  These  details,  it  was  answered,  suit  the 
lessees.  They  are  paying  for  them;  the  city  gets  a  fair 
return  on  its  investment.  What  more  could  one  ask? 
The  answer  has  now  come.  The  lessees,  at  least  some 
of  them,  do  not  want  the  piers  and  there  is  a  fair  chance 
that  they  cannot  be  made  to  keep  them,  so  the  city  is 
left  with  some  special  made-to-order  goods  and  the  job 
of  finding  someone  they  will  fit.  How  much  better  it 
would  have  been  to  make  standard  goods  and  then  try 
to  market  them. 

Adding  to  Knowledge 

rr  HAS  already  been  suggested  in  these  columns  that 
the  construction  of  every  engineering  work  gives  oc- 
casion for  researches  which  will  improve  the  work  itself 
and  in  addition  will  add  to  the  general  knowledge  of  the 
profession.  The  column  tests  for  the  Philadelphfa-Cam- 
den  suspension  bridge,  outlined  in  this  issue,  affoi-d  an 
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instance  of  such  researches.  Though  a  committee  had 
been  occupied  with  column  testing  for  nearly  ten  years, 
rather  recently,  many  important  detail  questions  re- 
mained untouched,  among  them  that  of  web  strength. 
Hence  the  present  tests.  Unless  we  mistake  the  attitude 
of  the  engineers  of  this  great  work,  the  testa  described 
will  not  be  all  or  even  the  largest  part  of  the  research 
work  likely  to  be  carried  out  in  connection  with  the 
bridge,  but  every  major  point  in  which  doubt  as  to  most 
economical  or  safest  proportioning  appears  will  be 
studied  both  by  anabi:ical  calculation  and  by  practical 
test.  The  undertaking  thus  will  be  utilized  to  the  full 
for  adding  to  the  stock  of  engineering  knowledge.  We 
assume  that  the  same  spirit  will  prevail  in  dealing  with 
the  details  of  the  tests,  so  that,  for  example,  the  results 
will  be  studied  not  only  for  the  conclusions  of  immediate 
importance  to  the  tower  design  but  for  all  the  facts  and 
•conclusions  contained  in  the  test  data.  There  is  room, 
as  every  one  knows,  for  more  knowledge  in  the  delicate 
and  always  interesting  field  of  column  design.  Simi- 
larly, there  is  room  in  many  other  departments  of 
engineering  for  fuller  and  more  precise  knowledge. 
Every  investigation  that  is  made  to  help  in  the  con- 
struction of  an  engineering  work  can  be  made  to  con- 
tribute some  of  the  missing  knowledge  and  advance  the 
efficiency  of  the  engineer's  art. 

Departmental  Reorganization 

PERSISTENT  rumors  come  from  Washington  that 
the  long  sought  reorganization  of  the  government 
departments  will  be  presented  to  Congress  at  this  ses- 
sion. Let  us  hope  that  it  will.  There  has  been  alto- 
gether too  much  pussyfooting  and  inside  maneuvering 
in  the  two  years  since  the  Brown  commission  started 
its  study  of  the  departments.  It  is  time  that  some 
tangible  scheme  be  brought  onto  the  floor  of  Congress 
and  its  merits  and  its  defects  exposed  in  the  ensuing 
committee  hearing.  The  econom,ies  which  will  result 
from  a  proper  rearrangement  of  the  federal  bureaus 
are  just  as  self-evident  as  are  certain  the  struggles 
with  which  most  of  those  bureaus  will  resist  such  rear- 
rangement. Let  us  get  the  discussion  out  into  the  light 
where  everyone  can  see  wherein  lies  the  opposition  and 
can  evaluate  it. 

Aerial  Photographs  by  the  Engineer 

A  NY  reasonably  good  amateur  photographer  using  an 
iX ordinary  camera  can  take  photographs  from  an 
airplane  that  are  of  value  in  engineering  work.  Sug- 
gestions for  work  of  this  sort  are  presented  in  the 
article  by  F.  H.  Tibbetts  in  this  issue,  in  which  he 
makes  clear  the  distinction  between  accurate  vertical 
aerial  photos  for  mapping  and  oblique  aerial  photo- 
graphs taken  to  give  perspectives  and  to  serve  general 
utility  purposes.  Accurate  aerial  maps  call  for  trained 
operators  and  special  photographic  apparatus  not  com- 
mercially available.  Perspective  or  bird's-eye  views,  on 
the  other  hand,  such  as  can  readily  be  made  by  the 
amateur  with  equipment  to  which  he  is  accustomed, 
have  proved  so  useful  in  engineering  work  done  by  Mr. 
Tibbetts  that  he  urges  other  engineers  to  consider  their 
use.  Instead  of  thinking  of  aerial  photographs  as  some- 
thing entirely  out  of  reach,  or  at  best  to  be  contracted 
for  with  an  aerial  photographer,  it  is  urged  that  an 
airplane  and  pilot,  now  available  for  commercial  work 
in  all  parts  of  the  country,  be  employed  by  the  engi- 
neer and  that  he  make  the  flight  himself,  taking  such 


pictures  as  will  be  useful  and  at  the  same  time  gaining 
the  advantage  of  an  aerial  reconnoissance. 

An  engineer's  duty  is  ordinarily  but  half  done  when 
he  has  obtained  a  correct  solution  of  the  technical 
problem  presented.  He  must  convince  non-technical 
but  vitally  interested  citizens,  voters,  directors  and 
executives  of  the  merits  of  the  work  which  he  recom- 
mends and  must  keep  the  general  public  informed  con- 
cerning the  progress  of  construction  work  in  which  it 
should  have  an  interest.  Aerial  photography  furnishes 
one  of  the  most  promising  fields  for  informing,  educat- 
ing and  interesting  the  public  in  great  public  enter- 
prises. Looking  at  the  matter  from  a  broader  viewTJoint, 
it  should  be  I'emembered  that  although  the  conquest 
of  the  air  has  been  a  peculiarly  American  achieve- 
ment, future  air  supremacy,  a  matter  of  overwhelming 
military  importance,  will  depend  in  large  degree  upon 
the  maintenance  of  a  trained  aviation  personnel  in 
peace  times.  Pride  in  a  great  American  invention,  far- 
seeing  patriotism  and  scientific  interest,  as  well  as 
practical  results  on  the  particular  piece  of  work  in 
hand,  should  all  combine  in  enlisting  the  support  of  the 
practising  engineer  in  the  more  extended  and  more 
general  use  of  the  aii-plane  and  aerial  photography. 


Credit  to  the  Old 

IN  THIS  era  of  ultra-heavy  railroad  standards  and 
daily  retirement  of  old  track  and  structures  for 
heavier  ones,  it  is  refreshing  to  learn  that  a  bridge 
built  in  the  days  of  wrought  iron  and  light  loads  has 
done  its  work  regularly  for  nearly  thirty-five  years  and 
is  unimipaired.  Many  features  of  the  arrangement 
and  construction  of  this  bridge  might  be  called  into 
question,  in  spite  of  the  fact  that  it  was  designed  by 
one  of  the  masters  of  the  bridge  engineering  art  of  a  i 
former  generation,  Theodore  Cooper;  but  its  service 
record  silences  these  questions  and  vindicates  Cooper's 
judgment  and  skill.  The  case  is  a  timely  reminder  of 
the  truth  that  the  engineering  of  the  past  will  bear 
comparison  with  that  of  the  present.  Although  each 
year  fewer  of  the  old-tirne  woi'ks  survive  the  demands 
of  modernization,  most  strikingly  so  in  the  field  of  iron 
bridges,  we  may  still  learn  from  what  our  predecessors 
did,  whether  we  see  it  in  its  surviving  form  or  must 
take  it  from  printed  records.  The  new  generations  can 
learn  from  the  past. 

Every  art  as  it  becomes  more  fully  developed  tends 
to  follow  fashions — it  becomes  conventionalized  in  a 
way,  or,  as  we  like  to  say  nowadays,  standardized.  How- 
ever excellent  the  elements  of  the  preferred,  selected 
practice,  the  engineer  who  uses  them  will  never- 
theless miss  something  if  he  does  not  retain  part  of 
the  versatility  and  greater  freedom  of  thought  that 
characterizes  earlier  stages  of  development.  In  bridge 
practice  this  is  particularly  true.  The  stimulus  or  even 
inspiration  flowing  from  the  works  of  earlier  masters 
is  vital  to  the  power  of  bridge  engineering  thought. 
Herein  lies  the  distinguishing  value  of  the  study  of  an 
old-time  structure,  even  when  of  such  plain  and  appar- 
ently routine  type  as  the  old  Newburyport  bridge. 

Much  more  valuable,  however,  than  the  historical 
feature  of  the  case  is  the  remarkable  instance  which  it 
presents  of  continuing  old  material  in  full-efficiency 
service  in  spite  of  the  handicap  of  different  inherent 
strengths  of  the  original  and  the  added  metal.  The 
reconstruction  shows  the  faith  which  the  engineer  may 
properly  place  in  an  old  structure  on  careful  scrutiny 
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ol"  its  service  record  and  its  condition.  The  engineers 
of  the  Boston  &  Maine  "re  entitled  to  all  possible  credit 
for  having  the  courage  to  use  the  old  on  the  same 
rating  as  though  it  were  new.  Further,  the  method  by 
which  the  steel  and  the  wrought  iron  are  combined  and 
each  is  given  its  appropriate  stress  affords  an  instruc- 
tive model.  The  part  played  by  the  transverse  mem- 
bers in  distributing  the  load  by  making  the  structure 
integral  as  regards  deflection  is  exactly  the  same  as 
that  played  by  the  floorbeams  in  the  latest  reconstruc- 
tion of  the  Poughkeepsie  cantilever  bridge,  where  the 
old  three-truss  structure  formerly  proportioned  for 
double-track  loading  now  carries  a  s'.igle  track. 

After  noting  the  various  interesting  details  of  the 
reinforcement  method,  the  reflections  of  the  engineer 
who  reads  of  the  work  are  likely  to  turn  back  again  to 
a  fundamental  question  at  issue  in  its  planning: 
whether  a  wholly  new  bridge  should  be  built  or  the 
old  one  brought  up  to  full  strength  by  reinforcement. 
A  difference  in  cost  was  involved  in  this  decision,  and 
also  the  somewhat  less  tangible  question  of  the  desir- 
ability of  a  reinforced  bridge.  On  the  latter  point 
different  engineers  entertain  sharply  different  views. 
Many  are  inclined  to  favor  new  construction  and — 
unjustly,  we  think — to  place  a  low  valuation  on  a  rein- 
forced structure,  as  being  a  piece  of  patchwork.  The 
decision  reached  on  the  Boston  &  Maine  tends  to  oppose 
this  latter  attitude,  and  to  strengthen  regard  for  old 
material  and  old  structures  by  showing  in  a  practical 
way  how  they  can  be  applied  at  full  value  to  the  service 
of  today. 

Common  Sense  Garbage  Disposal 

EVERY  city  that  is  contemplating  heavj'  capital  out- 
lay and  uncertain,  but  surely  considerable,  operating 
expense  for  garbage  disposal,  or  that  feels  itself  bur- 
dened with  e.xpense  and  other  troubles  incident  to  exist- 
ing m^eans  of  disposal,  should  weigh  carefully  the  ex- 
perience of  Seattle,  Wash.,  reviewed  at  length  on  p.  876 
of  our  issue  of  Nov.  23.  In  a  sentence,  Seattle  scrapped 
three  refuse  incinerators  of  the  British  type  after  three 
years  of  use  and  for  seven  years  past  has  got  rid  of 
its  garbage  at  relatively  low  cost  by  the  "sanitary  fill" 
method  of  disposal — dumping  garbage,  ashes  and  other 
refuse  in  low  places  and  keeping  the  dump  surface 
and  slope  covered  with  earth  or  ashes. 

From  the  Seattle  experience  it  does  not  follow  that 
every  other  city  should  abandon  incinerators  or  reduc- 
tion works  or  hog  feeding  if  any  one  of  these  means  of 
garbage  disposal  is  in  use,  or  should  pass  by  all  these 
methods  for  the  sanitary  fill  in  case  the  problem  is  being 
faced  for  the  first  time.  The  two  first  principles  to  be 
observed  here  as  in  any  other  field  of  engineering  are 
(1)  that  each  well  tried  method  available  for  solving 
the  problem  in  hand  should  be  considered  in  view  of  all 
local  governing  conditions  and  (2)  that  the  experience 
of  other  cities  with  all  these  methods  should  be  studied 
and  each  given  its  proper  weight,  again  in  the  light  of 
the  local  conditions  of  the  city  immediately  concerned. 

A  strong  reason  for  close  study  elsewhere  of  the 
Seattle  experience  before  adopting  plans  for  garbage 
disposal  is  that  incineration,  particularly  in  high-tem- 
perature destructors,  was  strongly  advocated  in  many 
quarters  for  two  decades  as  by  far  the  best  method  of 
garbage  disposal  for  American  cities.  Disposal  by  re- 
duction was  often  and  unwisely  scored  as  necessarily 
unsanitarj.    If  hog  feeding  was  mentioned  it  was  only 


to  be  condemned.  Disposal  by  dumping  was  also  scored, 
usually  without  recognition  of  the  fact  that  a  light 
covering  of  dirt  or  ashes,  as  is  practiced  at  Seattle  and 
has  been  practiced  at  smaller  places  under  intelligent 
direction,  would  convert  an  objectionable  dump  into  a 
sanitary  fill.  And  beyond  all  this,  it  was  urged  that 
garbage  disposal  is  a  vital  public  health  matter  and  that 
fire  is  the  only  safe  means  of  disposal. 

What  every  city  needs  to  know  and  act  upon  today  is 
that  fundamentally  garbage  disposal  is  a  matter  of  city 
cleansing  rather  than  of  public  health,  and  that  the 
main  object  in  choosing  a  method  of  disposal  and  operat- 
ing a  disposal  plant  is  to  get  rid  of  the  garbage  at  the 
lowest  possible  cost  consistent  with  the  production  of  a 
reasonable  minimum  of  offense  to  sight  and  smell.  In 
addition,  every  city  needs  to  know  that  the  country  is 
dotted  with  abandoned  garbage  disposal  plants,  of  all 
types;  due  partly  to  unwise  original  choice  of  method 
to  suit  the  local  conditions,  partly  to  poor  design  by 
inexperienced  engineers  and  promoters,  but  most  of  all 
to  failure  of  the  appropriating  and  administrative 
authorities  of  our  cities  to  recognize  that  garbage  and 
refuse  disposal  is  an  engineering  problem,  as  regards 
both  the  design  and  operation  of  plants. 

Unfortunately  most  of  the  engineers  of  the  country, 
even  those  in  the  municipal  service,  know  little  about 
garbage  disposal.  For  a  hundred  engineers  who  have 
specialized  in  water  or  sewage  treatment  we  have  only 
one  or  two  who  have  mastered  garbage  disposal.  Con- 
sequently in  the  all-too-rare  cases  where  a  city  council 
or  board  calls  on  some  member  of  the  city  engineering 
staff  for  advice,  the  chief  gain  is  not  in  having  the 
advice  of  an  experienced  specialist,  but  in  getting  an 
engineering  view  of  the  problem.  That  is  an  unques- 
tioned gain  in  all  cases  and  a  great  gain  in  some,  but 
it  does  not  take  the  place  of  advice  from  a  specialist, 
and  but  few  of  our  cities  have  engineering  staffs  from 
which  a  competent  man  can  be  detached  and  given  time 
to  inform  himself  as  to  garbage  disposal. 

Until  conditions  in  garbage  disposal  as  a  part  of  the 
general  city  administration  and  also  as  a  branch  of 
municipal  engineering  are  improved,  it  would  be  a  wise 
course  for  every  city  to  go  slowly  in  choosing  or  chang- 
ing a  nvethod  of  garbage  disposal.  This  is  particularly 
true  just  now  in  view  of  the  present  high  costs  of 
construction  and  operation  of  garbage  disposal  plants 
and  of  the  low  revenues  from  such  methods  of  disposal 
as  produce  a  return  that  helps  reduce  cost. 

For  some  cities  the  sanitary-fill  method  practiced  at 
Seattle  would  serve  at  relatively  small  cost  for  at  least 
a  few  years,  while  for  other  cities,  mostly  smaller  ones, 
burial  in  shallow  trenches  would  be  cheap  and  satis- 
factory. Hog  feeding,  under  intelligent  supervision — 
but  no  more  intelligent  than  is  needed  to  operate  a 
destructor  or  reduction  plant — deserves  continued  trial. 
As  for  either  incineration  or  reduction,  let  every  city 
beware  until  one  or  the  other  has  been  advised  by  a 
conipetent  garbage  specialist,  after  as  long  and  detailed 
an  investigation  of  local  conditions  as  may  be  necessary, 
with  particular  attention  to  the  relation  between  collec- 
tion and  final  disposal.  And  even  if  the  specialist  ad- 
vises incineration  or  reduction,  let  every  city  govern- 
ment shun  either  unless  there  is  assurance  of  placing 
and  keeping  the  plant  in  the  hands  of  a  competent  chief 
operator,  keeping  the  operating  staff  out  of  politics  and, 
last  but  not  least,  unless  there  is  a  fair  chance  that 
following  city  administrations  will  not  refuse  appro- 
priations essential  to  proper  plant  operation  and  upkeep. 
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Construction  Methods  and  Plant  on  the  Marseilles  Lock 

River  Between  Mixer  and  Lock  Crossed  by  Cableway,  Movable  Bridge  and  Ferry  Boats  —  Excavation 
Kept  Just  Ahead  of  Concrete  to  Avoid  Disintegratioi;  of  Shale  Foundation 


METHODS  of  transporting  materials  to  the  site  were 
the  controlling  construction  problems  in  building 
the  Marseilles  lock  of  the  new  Illinois  waterway  near 
Lockport,  111.,  particularly  as  the  Illinois  River  is  be- 
tween the  lock  and  the  nearest  railway.  At  the  lock 
site  the  width  of  the  river  in  round  figures  is  about  700  ft. 
Flood  water  and  ice  in  large  volume  in  spring  and 
fall  characterize  the  stream  and  any  means  of  across- 
river  carriage  had  to  take  these  conditions  into  account. 
A  secondary  controlling  factor  was  the  blue  shale  rock 
of  the  lock  foundations.  This  shale  disintegrates 
rapidly  into  clay  and  excavation  was  controlled  by  the 
progress  which  could  be  made  in  concrete  construction 
since  the  foundation  bed  could  not  be  left  long  un- 
covered. Altogether  the  e.\cavation  amounted  to  243,000 
cu.yd.  and  the  concrete  to  60.000  cu.yd.,  with  89,000  lb. 
of  reinforcing  metal. 

Marseilles  lock   as  described   in  Engineering  News- 


ment  all  materials  were  brought  in  car  loads  to  the  yards 
where  a  locomotive  crane  did  the  switching  and  un- 
loading. Prior  to  the  construction  of  the  yard  tracks 
some  hauling  to  the  lock  site  was  done  by  trucks  from 
Marseilles  over  the  road  on  the  south  bank. 

With  the  completion  of  the  yard  tracks  means  of 
transportation  across  the  river  were  undertaken.  At 
first  a  ferry  was  established  to  haul  supplies.  Above 
the  ferry  a  stationary  cableway  of  about  eight  tons 
capacity  and  a  span  of  1,300  ft.  was  erected  on  100-ft. 
towers.  This  cableway  handled  materials  and  served 
also  the  secondary  purpose  of  installing  and  dismantling 
the  movable  wooden  bridge  located  directly  underneath. 

Concrete  materials  formed  the  bulk  of  the  freight 
brought  into  the  yard  and  as  they  had  to  be  unloaded 
here  it  seemed  logical  instead  of  trans-shipping  them 
across  the  river  to  do  the  mixing  at  the  yards  and  haul 
the  mixed  concrete  across  the  river.     Truck  haulage 
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FIG.  1— COXTRACTOR'S  YARD  L.WOUT  ACROSS  RIVER  FROM  MARSEHLLES  LOCK 


Record,  Dec.  2,  1920,  p.  1095,  is  one  of  a  series  of  locks 
on  the  new  waterway,  a  planned  improvement  to  make 
the  Desplaines  and  Illinois  rivers  navigable  for  6-ft. 
barge  transportation  between  Lockport  and  Utica,  111. 
It  is  a  concrete  structure  about  938  ft.  long  overall  with 
a  lock  chamber  width  of  110  ft.  The  concrete  is  con- 
tained chiefly  in  the  side  walls,  which  are  gravity  walls, 
with  filling  and  discharge  culverts  in  their  lower  sec- 
tions. The  site  is  on  dry  land  away  from  the  river 
with  which  connection  will  be  made  by  future  canals. 
Water  has  caused  no  serious  trouble.  Indeed,  except 
for  the  river  intervening  between  lock  site  and  railway 
and  for  the  poor  rock  bed,  practically  no  natural  con- 
ditions entered  to  complicate  the  construction  problem. 

From  the  construction  viewpoint  the  outstanding 
operations  were:  Plant  layout,  excavation,  and  con- 
crete work.  It  should  be  noted  also  that  a  form  of  con- 
tract was  employed  which  put  the  burden  of  risk  for 
fluctuating  prices  and  wages  largely  on  the  o\vner. 
Each  of  these  factors  of  the  work  is  considered  by  itself. 

Plant  Layoitt — An  electric  railway  parallels  the  right 
or  north  bank  of  the  river  across  from  the  lock.  There 
are  also  highways  on  both  sides  of  the  river.  The  elec- 
tric railway  was  selected  as  the  main  route  for  deliver- 
ing material  and  a  spur  was  swung  south  and  forked 
into  yard  tracks  as  shown  by  Fig.  1.    By  this  arrange- 


was  decided  on  and  the  bridge  mentioned  provided  the 
roadway  across  the  river.  It  was  designed  to  be  re- 
movable because  a  fixed  bridge,  which  would  withstand 
the  high  water  and  ice,  could  not  be  installed  at  a 
reasonable  price.  A  permanent  bridge  which  would 
meet  the  requirements  for  navigable  river  crossings 
was  not  warranted  by  any  future  use  to  which  it  could 
be  put.  The  removable  bridge  then  was  the  distinctively 
novel  feature  of  the  construction  plant. 

A  bridge  700  ft.  long  of  the  design  shown  by  Fig.  2 
was  constructed  so  that  it  could  be  disconnected  and 
removed  or  set  up  in  units  as  indicated  by  Fig.  3. 
Dowel  pins  in  the  bottoms  of  the  posts  were  sufl!icient 
to  anchor  the  bents  to  the  soft  shale  of  the  river  bottom 
when  the  water  was  8  ft.  deep  and  had  a  current  of  3* 
miles.  Normally  the  water  was  only  4  ft.  deep.  About 
75  M.  ft.  b.m.  of  lumber  were  required.  Each  bent 
was  designed  for  a  load  of  two  trucks  carrying  a  cubic 
yard  of  concrete  each.  The  bridge  has  been  removed 
and  installed  every  fall  and  spring  and  in  emergency 
has  been  dismantled  in  a  few  houi-s. 

The  structures  described,  with  the  storage  and  mix- 
ing units,  which  are  described  farther  on,  and  with 
shops,  offices  and  a  camp  for  the  workmen,  completed 
the  plant.  The  work  of  installation  was  begun  Nov.  6, 
1920,  and  continued  during  the  fall  and  winter. 
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FIG. 


-REMOVABLE    BRIDGE    FOR    TRUCKS    HANDLING    WET    BATCHES 


Ex-cavatio7i — There  were  about  116,000  cu.yd.  of  earth 
and  127,000  cu.yd.  of  rock  to  be  removed  for  the  lock 
emplacement.  Some  40,000  cu.yd.  of  the  earth  were 
taken  out  with  teams  and  graders  and  the  remainder 
with  a  small  steam  shovel  loading  into  wagons.  The 
rock  was  a  blue  shale  which  had  to  be  blasted  but  broke 
very  easily  and  disintegrated  quickly  when  exposed. 
Well  drills  put  down  20  and  30-ft.  holes  for  the  main 
cut  and  jackhamers  were  used  for  trimming  blasts  and 
breaking  large  blocks.  The  material  was  excavated 
and  loaded  into  9-cu.yd.  30-in.-gage  dump  cars  by  a 
railroad-type  steam  shovel.  Three-car  trains  hauled  by 
dinkies  took  the  spoil  to  dumps  on  both  sides  of  the 
lock.  Here  on  the  shallow  dumps  good  service  was  given, 
pulling  down  the  dumped  spoil  by  a  portable  backfiller 
for  trenches.  This  device,  it  was  estimated,  saved  20 
to  30  men  which  otherwise 
would  have  been  needed  to 
keep  the  fill  pulled  down  so 
as  to  give  the  cars  a  clear 
way  for  dumping. 

In  the  final  cut  which 
shaped  the  rock  for  the  con- 
crete, very  slow  progress 
was  made  purposely.  The 
shale  could  not  be  left  long 
uncovered  without  going  to 
pieces  and  so  the  work  was 
done  no  faster  than  space 
was  needed  for  placing  con- 
crete. In  these  circum- 
stances efficiency  and  output 
records  signify  nothing  im- 
portant. In  fact  this  state- 
ment is  true  of  the  whole 
lock  construction.  At  any 
reasonable  rate  of  progress 
the  lock  would  be  completed 
long  before  it  could  be  of 
any  possible  use  and  so  the 
contractor  was  not  held  to 
specified  progress  and  found 
it  preferable  not  to  hurry. 

Concrete  Construction  — 
All  concrete  (about  60,000 
cu.yd.)  is  mixed  on  the  north 
bank    and    hauled    in    wet 


batches  to  the  lock.  It  is  proportioned  1.3  bbl. 
cement  to  1  cu.yd.  of  bank-run  gravel,  to  make 
1  cu.yd.  in  place.  Fig.  1  shows  the  location  of  the  mix- 
ing plant  at  the  end  of  one  of  the  yard  tracks  and  in 
relation  to  the  other  plant  units  and  the  stockpiles. 
An  inclined  trestle  about  200  ft.  long  carries  the  track 
approaching  the  mixing  plant  and  is  arranged  as  shown 
by  the  section,  Fig.  4,  to  form  a  bin  for  the  gravel 
which  is  brought  in  hopper-bottom  cars.  A  24-in.  belt 
conveyor  175  ft.  long,  with  a  capacity  of  50  cu.yd.  per 
hour,  takes  the  gravel  through  traps  in  the  bin  floor 
and  delivers  it  to  the  boot  of  a  bucket  elevator  deliver- 
ing into  a  bin  above  the  mixers.  The  trestle  storage 
provides  for  two  or  three  days'  supply  and  adjacent 
stockpiles  provide  for  emergencies. 

Cement  is  received  in  bulk  and  the  cars  are  unloaded 


FIG.  3— CABLETWAY  ERECTING  REMOVABLE  BRIDGE 
View  shows  mixing  plant  and  head-tower   of  cableway  at  the  contractors  yard, 
lock  is  on  the  side  from  which  the  view  is  taken. 
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PIG.   4— SECTION   OF  GRAVEL   STOCKPILE  TRESTLE 

by  an  automatic  power  unloader  into  the  boot  of  a  bucket 
elevator  delivering  to  a  bin  above  the  mixers. 

Three  or  four  carloads  can  be  handled  in  a  day.    The 
cement  bin  holds  about  500  bbl.  and  there  is  a  house 
for  an  emergency  stock  in  bags.    The  contractors  have 
found  bulk  cement  to  be  more 
economical    to    handle    than 
cement  in  bags. 

The  mixing  plant,  as  shown 
by  Fig.  5,  is  a  notably  com- 
pact structure  with  a  dupli- 
cate mixer  installation.  Sep- 
arate power  units,  measuring 
devices  and  bin  gates  make 
the  operation  of  each  mixer 
absolutely  independent.  Each 
mixer  is  1-cu.yd.  wet-batch 
capacity.  Two  50-hp.  upright 
boilers  supply  steam  for  the 
mixer  engines,  two  engines 
for  the  elevators,  one  engine 
for  the  car  hoist  in  the  trestle 
and  a  surplus  for  heating  the 
gravel  in  the  mixer  bins  by 
means  of  jet  pipes. 

As  shown,  the  mixers  are 
mounted  just  high  enough  to 
discharge  into  trucks  which 
carry  1-cu.yd.  self-dumping 
bodies.  Twelve  are  employed. 
They  cross  the  bridge  onto 
plank  runways  which  end  at 
the  lock  in  the  platform  and 
hopper  shown  by  Fig.  1. 
Chutes  lead  from  the  hopper 
to  the  place  where  concrete  is 
being  deposited,  their  lower 
ends  being  carried  by  small 
portable  hand  derricks. 

Wood  forms  are  used  in  all 
places  except  for  the  wall  cul- 
verts which  ai-e  molded  by 
steel  forms.  For  the  uniform 
sections  of  the  walls  the  forms 
are  mounted  on  car  trucks  for 
shifting  and  when  in  use  ai'e 
blocked  up  and  braced.  The 
steel  forms  for  the  culverts 
consist  of  separate  upper  and 
lower  sections  as  half  of  the 


culvert  is  molded  with  the  footing  and  half  with  the 
lower  section  of  the  wall. 

Records  of  concrete  placing  signify  little  for  the 
reasons  stated  in  discussing  excavation.  At  no  time 
has  the  capacity  of  the  plant  been  reached  and  at  times 
600  cu.yd.  of  concrete  have  been  placed  in  a  day. 

Contract  Practice — As  the  contract  was  let  in 
October,  1920,  when  wage  scales  were  still  unsettled  and 
prices  and  freight  rates  were  uncertain,  a  special  form 
of  contract  was  drafted  by  which  the  state  assumed 
the  major  part  of  the  risk  due  to  possible  increase. 
Briefly,  a  schedule  of  wages  and  prices  was  agreed  upon. 
It  was  then  provided  that  if  any  increase  occurred  in 
either,  the  state  should  absorb  80  per  cent  and  the  con- 
tractor 20  per  cent.  Any  increase  in  freight  rates  was 
to  be  absorbed  wholly  by  the  state. 

While  this  contract  met  the  1920  situation  and  got 
reasonable  bids  and,  indeed,  has  worked  well  enough,  it 
would  probably  not  be  considered  for  use  again  under 
present  conditions.  One  principal  fact  brought  out  was 
that  the  ratio  of  price  or  wage  increase  or  decrease  to  be 
absorbed  by  the  contractor  is  too  small.    His  gain  is  so 
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Plan  of  Hoppers 


PIG.  5— DETAILS  OP  MIXING  PLANT  WITH  PUPI.ICATE  MIXER  EQUIPMENT 
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PIG.  6— DUMP-BODY  TRUCK  HAULS  WET  BATCHES 
Receiving  their  loads  at  the  mixing  plant  these  trucks 
crossed  the  removable  bridge  onto  plank  runways  ending 
at  the  lock  in  the  dumping  platform  shown. 

little  from  a  reduction  that  he  will  not  make  great  effort 
to  force  wages  down  if  there  seems  to  be  a  prospect  that 
by  so  doing  trouble  may  be  had  with  the  men.  As  an 
emergency  resort  the  special  contract  proved  valuable 
but  it  will  not  be  employed  in  future  work  for  the 
waterway. 

Outstanding  Features — Reviewing  the  lock  construction 
operation  the  things  which  stand  out  prominently  are : 

1.  Placing  concrete  by  a  procession  of  small  handling 
units  any  of  which  can  be  dropped  out  without  affecting 
the  efficiency  of  the  others  is  believed  to  be  more  flexible 
and  to  give  greater  assurance  of  continuous  output  than 
large  capacity  single  unit  concrete  transporting  devices. 

2.  Wet  batches  hauled  up  to  2,000  ft.  suffered  no 
deterioration  that  called  for  remonstrance  by  inspectors. 
Seldom  more  than  10  minutes  elapsed  from  the  time 
the  mixer  was  discharged  until  the  concrete  was  de- 
posited in  the  forms. 

3.  By  wet-batch  haulage  in  trucks  an  opportunity  is 
afforded  of  choosing  a  location  for  mixing  plant  and 
stockpiles  far  enough  away  from  the  structure  to  get 
advantages  of  space  not  possible  near  it. 

The  Men  in  Charge — The  Illinois  Waterway  Project 
was  planned  and  construction  started  under  the  direc- 
tion of  the  Waterways  Division  of  the  Illinois  State 
Department  of  Public  Works.  M.  G.  Barnes  is  chief 
engineer  of  the  Waterways  Division  and  L.  D.  Cornish 
is  assistant  chief  engineer.  Roy  Shackleton  is  super- 
intendent and  Ralph  A.  Bonnell  is  engineer  for  Green  & 
Sons  Co.,  the  contractors.  The  state  is  represented  by 
J.  Bassett,  division  engineer  at  Ottowa,  and  Ralph  S. 
Heath,  resident  engineer  on  the  work. 


French  Hydro-Electric  Developments 

Of  a  total  of  2,100,000  hp.  of  electrical  energy  at 
present  in  use  in  France,  650,000  hp.  is  for  lighting, 
heating,  and  minor  power;  1,300,000  hp.  for  industrial 
use;  50,000  for  traction  purposes;  and  100,000  for  agri- 
cultural and  other  miscellaneous  uses.  French  indus- 
tries are  being  educated  to  the  substitution  of  electricity 
for  steam  power  wherever  electrical  energy  can  be  made 
available,  and  although  the  market  in  France  for  Amer- 
ican machinery  and  equipment  is  hampered  at  present 
by  the  depreciation  of  French  exchange,  a  much  greater 
demand  for  American  goods  of  this  nature  will  most 
certainly  accompany  the  return  to  more  normal  con- 
ditions. 


Small  Iron  Removal  Plant  for  the 
Water- Works  of  Leroy,  Ohio 

Aerator,  Roughing  Filter  and  Rapid  Sand  Filter 

Treat  Well  Water  for  Town  Built  by 

Ohio  Farmers  Insurance  Co. 

By  a.  Elliott  Kimberly 

Consulting  Engineer,  Columbus,  Ohio 

IN  JANUARY,  1922,  the  Ohio  Farmers  Insurance  Co., 
of  Leroy,  Ohio,  placed  in  service  a  small  water-works 
comprising  a  flowing  well,  low-service  pumping  station, 
iron  removal  plant,  high-service  pumping  station,  a 
50,000-gal.  elevated  tank  and  about  1.37  miles  of  6-in. 
cast-iron  pipe.  Leroy  is  in  the  southwestern  portion  of 
Medina  County  and  has  a  population  of  about  300.  The 
town  was  virtually  created  by  the  insurance  company  to 
provide  for  its  home  offices  and  to  house  its  officers  and 
other  employees,  who  comprise  practically  the  entire 
population.  The  rock  waters  of  Medina  County  are  hard 
and  high  in  iron,  and  in  two  other  instances,  namely  at 
Wadsworth  and  Lodi,  plants  have  been  provided  for  the 
removal  of  iron.  Since  the  design  of  the  Leroy  plant 
has  one  or  two  interesting  features,  a  description  of  it 
with  some  analytical  data  may  be  of  interest  to  those 
concerned  in  iron  removal  from  other  chalybeate  waters 
of  this  type. 

Source  of  Supply — The  flowing  well  at  Leroy,  origi- 
nally drilled  for  gas,  is  located  about  0.9  mile  west  of 
the  center  of  the  village.  In  drilling,  a  large  vein  of 
water  was  struck  about  75  ft.  beneath  the  surface  and 
about  38  ft.  in  the  Cuyahoga  shale.  When  gas  opera- 
tions were  abandoned,  an  8-in.  capped  casing  was  left  in 
the  upper  part  of  the  hole.  The  water  is  under  artesian 
pressure  and  in  the  summer  of  1921  gave  a  measured 
flow  of  approximately  0.15  m.g.d.  The  water  flows  into 
a  pump  well,  whence  it  is  forced  to  the  iron  removal 
plant  about  1,600  ft.  distant. 

In  developing  its  properties,  and  in  providing  for  the 
housing  of  its  employees,  the  Ohio  Farmers  Insurance 
Co.  has  made  Leroy  a  very  picturesque  village  under  the 
guidance  of  experienced  landscape  engineers.  On  this 
account  it  was  necessary  to  locate  the  water  plant  away 
from  the  center  of  the  village  and  to  make  it  as  incon- 
spicuous as  possible.  Particular  attention  was  paid  to 
the  architectural  features  of  the  building  so  that  the 
plant  would  harmonize  with  the  type  of  structures 
already  built  at  Leroy.  These  considerations  controlled 
the  design  of  the  plant  which  provides  separate  pump- 
ing stations  for  low  and  high  service  with  the  arrange- 
ments for  iron  removal  installed  within  the  high-service 
pumping  station  building. 

Iron  Removal  Plant — The  iron  removal  plant  com- 
prises an  aerator,  roughing  filter,  rapid  sand  filter  and 
clear  well,  housed  in  a  31  x  86-ft.  brick  structure.  The 
water  from  the  low-service  pump  enters  the  aerator  and 
then  flows  successively  to  the  roughing  filter,  sand  filter 
and  clear  well.  The  plant  was  designed  for  a  capacity 
of  150,000  g.p.d.,  and  provision  is  made  for  a  second 
filter  unit. 

Aerator — Under  a  residual  pressure  of  from  8  to  10  lb., 
the  raw  water  enters  a  pipe  reservoir,  located  on  the 
roof  of  the  pumping  station  building,  and  constructed 
of  8-in.  cast-iron  pipe,  supported  in  a  concrete  basin 
10  X  22  ft.  in  plan,  covered  to  a  depth  of  12  in.  with  1  to 
3-in.  limestone.  At  either  end  of  the  pipe  reservoir  are 
five  No.  4  li-in.  Binks  spray  nozzles,  A-in.  orifice,  each 
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with  a  capacity  of  about  11.2  g.p.m.  at  10  lb.  pressure. 
The  aerator  is  completely  surrounded  with  a  wooden 
louver  10  ft.  high. 

Roughing  Filter— The  aerated  water  flows  into  a  per- 
forated grid  supported  above  the  roughing  filter.  The 
latter  is  a  concrete  tank  10  x  65  ft.  in  plan  containing 
6  ft.  of  .^  to  li-in.  limestone.  The  roughing  filter  is 
provided  with  valves  for  backflushing  and  is  so  designed 
that  when  idle,  free  passage  of  air  takes  place  within 
the  limestone  "contact"  material. 

'  Sand  Filter— The  main  or  sand  filter,  which  contains 
no  features  differing  essentially  from  standard  practice, 
consists  of  a  concrete  box  having  an  area  of  65  sq.ft.  and 
containing  23  in.  of  Ottawa  sand  with  an  effective  size 
of  0.40  mm.-  and  a  uniformity  coefficient  of  1.5,  sup- 
ported by  a  4-in.  layer  of  coarse  (torpedo)  sand,  this  in 
turn  re'^tir?  uron  17  in.  of  graded  gravel.  The  under- 
drains  comprise  a  manifold  of  8-in.  cast-iron  pipe  tapped 
with  lines  of  2-in.  galvanized-iron  pipe  provided  with 
!-in.  holes  on  the  lower  side.  Wash  water  is  applied  at 
a  rate  of  20  in.  vertical  rise  per  minute  from  a  5,400- 
gal.  tank.  The  filter  is  provided  with  five  hand-operated 
valves  and  the  rate  of  filtration  is  controlled  by  a  float 
valve  and  orifice.  The  filtered  water  enters  a  25,000-gal. 
circular,  covered  concrete  clear  well  located  outside  of 
the  pumping  station. 

Bo-s/s  of  Design — An  analysis  of  the  flowing  well 
water  made  in  June.  1921,  showed  8  p.p.m.  of  iron,  45 
parts  of  free  carbonic  acid  and  practically  no  dissolved 
oxygen:  total  hardness,  .563;  alkalinity,  397;  incrust- 
ants,  166;   sulphates,  439. 

Evidences  of  rapid  oxidation  of  the  iron  following  the 
escape  of  the  carbonic  acid  were  noted  around  the  well. 


ANALYSES  OF  RAW  AND  TREATED  W.\TER  AT  LEROY,  OHIO, 
AUG.  29,   1922 

Dissolved  Oxygen 
Temper-     Iron         Free  Per  Cent 

ature         (Fe>  COj  Salura- 

Souree  Deg.  K.    P.P.M.     P.P.M.     P.P.M.       tion 

Flowing  Well 54  2.0  64  0.0  0.0 

Aerator     63  0  0  20  9  6         98.4 

RouBhing  filter 62  0.0  19  8.6         87.3 

.Sand  filter   61  00  23  68         68.4 

Ttipathotel 69  0.0  23  32         35.2 


suggesting  that  aeration  would  be  very  effective  as  the 
initial  treatment.  A  number  of  iron  removal  plants 
provide  settling  basins  following  aeration,  but  from 
analytical  data  made  available  to  the  writer  through  the 
courtesy  of  the  Engineering  Division  of  the  Ohio  State 
Department  of  Health,  it  appears  that  but  little  iron  is 
removed  by  plain  sedimentation;  that  is,  in  the  Ohio 
plants  studied,  the  filters  cany  practically  the  entire 
burden.  With  the  thought  of  finding  a  method  of  re- 
lieving the  work  of  the  filters,  careful  inquiry  was  made 
regarding  American  and  foreign  iron  removal  practice. 
In  his  work  on  iron  removal  ("Enteisenung  von  Grund- 
wasser";  Leipsic,  1905),  Darapsky  expresses  the  law  of 
ground-water  deferrization,  which,  freely  translated,  is 
as  follows: 

The  removal  of  iron  from  water  requires  the  very  inti- 
mate admixture  of  an  excess  of  air  (oxygen),  following 
which,  to  secure  coagulation,  the  aerated  water  mij^t  be  sub- 
jected to  the  catalytic  action  of  previously  preciprtated  iron 
sludge.  The  required  time  of  contact  is  inversely  propor- 
tional to  the  relative  quantity  of  oxygen  introduced. 

It  thus  appears  that  the  successful  removal  of  iron 
from  water  is  a  two-stage  proposition:  (1)  Removal  of 
the  free  cai-bonic  acid  by  very  thorough  aeration  and 
oxidation  of  the  ferrou*  iron  by  the  oxygen  thus  ab- 


sorbed and  (2)  the  coagulation  of  the  colloidal  iron. 
The  second  stage  is,  of  course,  accomplished  in  sand 
filters  at  the  expense  of  wash  water,  but  is  also  effected 
by  contact  of  the  oxidized  semi-colloidal  ferric  iron  with 
previously  precipitated  iron  sludge  in  basins  or  towers 
containing  coarse,  rough  material.  Such  devices  are 
illustrated  by  the  towers  and  roughing  filters  containing 
coke,  brick,  wood,  gravel,  stone  and  slag  provided  at 
many  plants. 

In  applying  these  principles  to  the  plant  at  Leroy,  it 
was  decided  to  provide  nozzle  aeration  producing  a  ver>' 
fine  spray  and  to  cause  the  spray  to  fall  6  to  8  ft.  into  a 
collecting  tray  or  shallow  reservoir  containing  12  in.  of 
very  coarse  limestone.  Built  upon  the  roof  of  the  build- 
ing with  louver  protection,  and  with  free  circulation 
of  air  at  all  times,  considerable  removal  of  carbonic  acid 
and  excellent  aeration  were  anticipated. 

As  a  second  step,  preparatory  to  final  filtration  through 
sand,  a  roughing  filter  was  provided  to  effect  the  coagu- 
lation of  the  oxidized  iron.  The  rate  of  superficial  filtra- 
tion is  approximately  97  m.g.d.  per  acre  or  1.543  gal. 
per  square  foot  per  minute.  It  may  be  said  in  passing 
that  the  efficiency  of  the  roughing  filter  appears  to  be 
related  to  the  time  of  contact  with  the  filtering  material 
so  that  the  superficial  area  is  not  so  much  a  criterion  as 
is  the  volume  and  the  actual  surface  area  of  the  filtering 
material  from  top  to  bottom.  It  is  therefore  essential 
to  use  fairly  coarse,  rough,  hard  material.  According  I 
to  Piefke  ("Handbuch  d.  Hygiene,"  Rubner,  v.  Gruber, 
Ficker,  II  Band,  2  Abt.  s.  95),  coke  is  not  suitable  for 
hard  water.  He  recommends  broken  brick,  broken  tile 
or  waste  blocks  of  wood. 

To  permit  the  free  passage  of  air  through  the  rough- 
ing filter,  the  water  is  applied  to  the  surface  of  the  filter 
through  a  perforated  grid  system  and  further  the  eleva- 
tion of  the  high-t\'ater  line  in  the  final  sand  filter  is 
below  the  bottom  of  the  roughing  filter.  The  roughing 
filter  is  cleaned  by  backflushing  to  the  surface  of  the 
filtering  material  and  the  sudden  opening  of  a  drain 
valve.  It  is,  of  course,  not  advisable  to  remove  the 
ferric  iron  completely  but  merely  to  restore  the  clogged 
filter  to  normal  quantitative  performance.  The  sand 
filter  is  designed  on  the  basis  of  a  rate  of  filtration  of 
about  100  m.g.d.  per  acre  or  1.603  gal.  per  square  foot 
per  minute.  The  upper  sand  is  slightly  coarser  than 
often  required  in  mechanical  filtration  practice. 

Operating  Restdts  —  ln  August,  1922,  after  about 
seven  months'  operation,  tests  were  made  to  determine 
the  eflSciency  of  the  plant  in  the  removal  of  the  iron  and 
the  carbonic  acid.  The  tests  included  the  collection  of 
samples  of  the  raw  water,  the  effluents  from  the  aerator, 
roughing  filter,  sand  filter  and  the  tap  water  in  the  | 
center  of  the  village.  Based  upon  the  operating  records 
of  the  plant,  it  appears  that  the  daily  consumption  aver-  J 
ages  about  20,000  gal.,  with  a  maximum  of  40..500  gal. 
and  a  minimum  of  11,000  gal.  The  maximum  demand 
is  incident  to  lawn  sprinkling  during  the  hot,  dry 
summer  months. 

From  the  analytical  data  shown  in  the  accompanying  I 
table,  it  appears  that  the  iron  is  entirely  removed  by  the 
12  in.  of  coarse  stone  in  the  aerator.    Note  also  the  large 
volume  of  oxygen  introduced  by  the  sprays  and  the  cor- 1 
responding  decrease   in  the  quantity  of  carbonic  acid. 
So  complete  is  the  removal  of  the  iron  by  the  aerator  ] 
and  roughing  filter  that  the  sand  filter  is  washed  on  an  1 
average  of  only  once  in  eight  days.     It  is  obvious  thatj 
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tlie  roughing  filter  is  a  most  effective  substitute  for  the 
usual  settling  basin,  not  only  accomplishing  a  complete 
removal  of  iron,  but  also  reducing  in  a  marked  degree 
the  volume  of  wash  water  required  in  the  operation  of 
the  plant.  These  results  strikingly  support  the  evidence 
obtained  in  other  plants  in  Ohio  to  the  effect  that  the 
passage  of  the  aerated  water  through  some  type  of 
roughing  filter  or  tower  is  much  to  be  preferred  to  sedi- 
mentation as  a  preparation  for  final  sand  filtration. 

The  Leroy  water-works  and  other  improvements 
(which  included  sewers  and  sewage-works)  were  con- 
structed on  foixe  account  under  the  direction  of  Carl  R. 
Frye  of  Elwood  &  Frye.  landscape  architects  and  engi- 
neers, Columbus,  Ohio,  as  contractors.  H.  G.  Noble  was 
resident  engineer  for  the  contractors.  Robert  R.  Reeves, 
Miller  &  Reeves,  architects,  Columbus,  Ohio,  designed 
the  architectural  features  of '  the  iron  removal  plant 
building.  The  improvements  were  designed  by  the 
writer  and  the  construction  work  was  supervised  by  him. 
The  approximate  cost  of  the  water-works  was  $45,000. 


Culvert  Failure  and  Replacement  for 
Drainage  District 

Old  Drainage  Pipes  in  Quicksand  Rust 

and  Crush,  Causing  Failure  of 

Irrigation  Laterals 

By  W.  F.  Heath 

Assistant  Engineer,  Cameron  County  Water  Improveiiient 
District  No.  2,  San  Benito,  Texas 

WHEN  Cameron  County  Drainage  District  Number 
Three  started  construction  work  in  1914,  it  be- 
came necessary,  in  crossing  the  canals  of  the  San 
Eenito  Land  &  Water  Co.,  to  install  either  culverts 
in  the  drains  or  else  carry  the  canals  over  the  drainage 
ditches  by  means  of  flumes.  The  former  method  was 
chosen  and  a  number  of  corrugated  galvanized  pipes 
in  sizes  ranging  from  24  to  48  in.  were  installed.  Some 
of  these  were  built  with  brick  headwalls;  some  had 
no  headwalls  of  any  kind. 
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DETAILS  OF  IRRIOATIOX  FLUIIE  OVER  DRAIX 


As  early  as  the  summer  of  1919  some  of  these  pipes 
had  become  so  badly  choked  with  sediment  as  to  prevent 
the  passage  of  drainage  water.  In  some  instances  the 
water  was  held  at  such  a  level  as  to  endanger  the 
surrounding  land,  raising  the  water  table  and  causing 
the  land  to  become  alkaline  in  places.  In  the  spring 
of  1921  the  drainage  di.strict  started  an  intensive  ditch- 
cleaning   campaign,   taking    out   the   silt    in    the   main 


CONCRETE  FLUME  CARRYING  IRRIGATION  LATERAL 
OVER  WRECKED  DRAINAGE  CULVERT 

drains  down  to  the  original  grade.  Several  months 
after  this  work  was  completed  Cameron  County  Water 
Improvement  District  Number  Two  (successors  to  the 
San  Benito  Land  &  Water  Co.)  woke  up  one  morning 
and  found  that  one  of  its  main  distribution  laterals 
had  caved  in  over  one  of  the  old  corrugated  iron 
culverts,  putting  the  irrigation  lateral  out  of  service. 
A  temporary  wooden  flume  was  built  to  carry  the  irriga- 
tion Water.  As  the  irrigation  system  was  built  before 
the  drainage  ditch  the  culvert  naturally  had  to  be 
replaced  by  the  drainage  district. 

After  a  joint  meeting  of  the  drainage  district  com- 
missioners and  the  engineering  department  of  the  irri- 
gation company  it  was  decided  to  carry  the  irrigation 
lateral  over  the  drainage  ditch  by  means  of  a  concrete 
flume,  thus  giving  a  free  passage  for  the  drain  water 
and  insuring  a  permanent  structure.  This  flume  is  3  ft. 
high  by  3i  ft.  wide  and  carries  18  sec.-ft.  of  water  with 
a  freeboard  of  8  in.  and  a  total  loss  of  head  of  about 
0.1  ft.  It  has  three  20-ft.  spans  in  the  barrel  and  a 
flaring  intake  and  outlet,  each  7  ft.  long.  The  flume 
side  walls  were  used  as  beams  to  carry  the  load. 

The  cost  of  the  flumes  was  $1,250  (contract  price)  ; 
an  amount  not  much  in  excess  of  that  required  to  re- 
place the  culvert  as  it  was 
before  failure,  since  much 
of  the  excavation  would 
have  been  in  quicksand  and 
shoring  would  have  been 
necessary. 

Since  the  first  pipe  failed, 
another  has  caved  in  and 
been  replaced,  and  there  are 
several  more  that  are  in  a 
precarious  condition.  All 
of  these  failures  are  in  the 
drains  that  have  been  re- 
cently cleaned  out  (the 
cleanout  work  instituted  in 
1921  was  the  first  done 
since  the  drain  ditches  were 
built)  and  the  cleaning 
evidently  had  something  to  do  with  the  failure.  There 
have  b"en  many  theories  advanced  as  to  just  what  caused 
the  failure,  but  the  most  logical  explanation  is  that  the 
dredging  extended  dovm  into  the  quicksand  and  the  flow 
of  water  around  the  pipe  carried  the  quicksand  from 
around  and  under  the  pipe.  As  the  pipe  had  rusted 
badly  the  weight  from  above  caused  it  to  settle  and 
break. 
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Protecting  Steel  Bridges  from 
Locomotive  Blast 

Examination  of  Gunite  and  Reinforced-Concrete 

Casing  of  Floor  System  of  Railway  and 

Street  Bridges  in  Chicago 

HOW  to  protect  the  underside  of  steel  bridges  exposed 
to  blast,  smoke  and  gases  from  locomotives  is  an 
important  and  often  troublesome  problem  in  large  cities 
where  numerous  bridges  have  a  limited  headroom  over 
tracks  carrying  heavy  traffic.  The  resistance  of  differ- 
ent methods  of  protection  applied  to  some  Chicago 
bridges  is  shown  in  the  accompanying  views.  The 
results  are  comparable,  as  the  clearance  in  all  cases  is 
about  17  ft.  from  the  top  of  rail  to  underside  of  bridge. 
In  Fig.  1  is  shown  part  of  the  underside  of  the  bridge 
carrying  the  Chicago,  Rock  Island  &  Pacific  Ry.  over 


FIG.   1— GUNITK  CEILING  OP  79TII  ST.  BRIDGE 

.Surface  uninjured  after  nine  years'  exposure  to  locomotive 
ijlast. 

the  Chicago  &  Eastern  Illinois  R.R.  at  79th  St.  This 
is  a  gunite  ceiling  placed  in  1914  by  the  Cement-Gun 
Construction  Co.,  Chicago,  under  the  direction  of  R.  H. 
Ford,  track  elevation  engineer  (and  now  assistant  chief 
engineer)  of  the  former  road.  This  view  shows  a  por- 
tion of  an  expansion  joint  at  a  point  where  the  engine 
blast  is  continuous  and  heavy.  The  white  streak  indi- 
cates where  the  blast  has  blown  the  surface  clean  of 
soot,  but  it  will  be  noticed  that  the  original  pebbled 
surface  is  still  intact  and  that  even  the  corners  of  the 
expansion  joint  have  not  been  rounded  off  in  nine  years 
of  service. 

Bridges  over  the  tracks  approaching  the  Chicago 
union  station  from  both  north  and  south  afford  examples 
of  the  service  of  various  forms  of  steel  protection 
under  conditions  of  minimum  headroom  and  heavy 
blast.     Fig.  4  shows  the  girders  and  floorbeams  of  the 
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PIG.  2— EFFECT  OF  BL.\ST  OX  CONCRETE  CASING 

Condition  after  one  year's  exposure,  witli  track  center  o£f 
center    of    l)last    plates, 'ffausinp    wear    shown.     Taylor    St. 

Ijridge. 

Lake  St.  bridge,  which  were  encased  in  concrete  poured 
at  the  sarne  time  as  the  floor.  This  work  was  done  in 
1915  and  so  the  concrete  has  been  subjected  to  about 
eight  years  of  service.  The  3-ifi.  concrete  under  the 
main  girders  has  been  worn  away,  exposing  the  steel, 
and  at  the  right  of  this  a  hole  has  been  worn  through 
the  3-in.  ceiling.  The  ends  of  the  broken  steel  rein- 
forcement are  shown,  and  at  the  extreme  right  is  an 
exposed  reinforcing  rod.  The  sidewalk  slab  at  the  left 
is  badly  cut,  and  beyond  the  part  shown  in  the  view 
some  of  the  bars  are  exposed. 

The  underside  of  the  Taylor  St.  bridge,  built  in 
1920-1921,  is  shown  in  Fig.  2.  Poured  concrete  was 
used  for  the  steel  encasement,  with  cast-iron  blast 
plates  over  the  tracks.  At  the  time  the  photograph  was 
taken  the  track  had  not  been  placed  in  final  position, 
with  its  center  line  directly  under  the  iron  plates,  so 
that  part  of  the  blast  has  been  received  by  the  concrete. 
In  one  year  of  service  the  concrete,  both  where  sub- 
jected to  the  center  of  the  bla.st  and  at  the  sides  of  the 
cast-iron  blast  plates  which  were  not  struck  centrally, 
has  been  cut  away  so  as  to  expose  the  reinforcing  mesh. 
Fig.  3  shows  the  same  bridge  where  the  floor  structure 


FIG.  3— BLAST  'WEAR  ON  CONCRETE  UNDER  SLAB 
Cast-iron  plates  are  on  underside  of  beams.  Taylor  St. 
Iirldge, 
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is  of  a  different  type  and  where  blast  plates  were  piaced 
on  the  concrete  encasement  of  beams.  Here  also  the  con- 
crete shows  evidence  of  disintegration  on  the  bottoms 
and  sides  of  beams  and  the  bottom  of  the  floor  slab. 

At  the  Harrison  St.  bridge,  two  blocks  north  of  the 
Taylor  St.  bridge  and  built  at  the  same  time,  the  main 
girders  and  beams  were  encased  in  gunite,  while  some 
of  the  smaller  floor  beams  were  encased  in  ordinary  con- 
crete, poured  at  the  same  time  as  the  slab.  Blast  plates 
were  embedded  in  the  gunite  on  the  underside  of  the 
main  beams  and  giiiders.  This  gunite  casing  shows  jio 
signs  of  deterioration,  but  is  in  the  same  condition  as 
that  on  (he  79th  St.  bridge  shown  in  Fig.  1.  Poured 
concrete  casing  of  the  floor  beams  and  the  concrete  slab, 
although  at  a  higher  elevation  above  the  track,  are 
showing  evidence  of  pitting  and  deterioration. 

Although  gunite  for  the  protettion  of  steel  is  approved 
by  engineers  of  the  lines  described,  some  conditions 
are  noted  as  necessary  to  successful  results.  Surfaces 
to  be  covered  must  be  clean  and  free  from  grease  and 
dirt,  the  sand  must  be  clean  and  suitable  for  cement- 
gun  work,  and  the  staging  and  apparatus  must  permit 
ready  access  to  all  parts  and  application  of  the  gunite 
perpendicularly  to  the  surface.    Fresh  surfaces  must  be 


Company  Versus  State  Management 
for  Indian  Railways 

RAILWAY  management  by  companies  or  by  the  state 
.  is  a  question  of  growing  importance  in  India,  as  the 
contracts  under  which  some  of  the  large  systems  are 
operated  by  private  companies  expire  in  a  few  years. 

Practically  all  of  the  railways  are  owned  by  the 
state  but  are  operated  under  contract,  the  government 
guaranteeing  the  companies  a  low  rate  of  interest  but 
exercising  very  strict  control  and  regulation.  It  was 
expected  that  the  guarantee  system  would  encourage 
private  initiative,  but  this  has  not  been  the  result, 
owing  to  the  government's  financial  methods.  On  one 
hand  the  government  has  opposed  the  raising  of  capital 
by  the  companies  and  on  the  other  hand  it  has  failed  to 
supply  them  with  the  funds  necessary  for  development. 
In  consequence  the  extension,  improvement  and  equip- 
ment of  the  railway  system  is  far  behind  actual  needs. 
A  commission  appointed  recently  to  consider  the 
situation  failed  to  arrive  at  a  definite  conclusion,  half 
the  members  favoring  state  management  and  the  other 
half  favoring  company  management.  Inquiries  are  now 
being   made   of   local   chambers   of   commerce   and    the 


FIG.  4— CONCRETE  CASING  UNDEK  LAKE  ST.  BRIDGE 
(!'nndition  after  six  years'  exposure. 


disturbed  as  little  as  possible,  the  entire  coating  being 
applied  as  nearly  as  possible  monolithic.  The  final  sur- 
face must  be  left  with  proper  finish,  surfaces  flat,  edges 
straight  and  corners  well  formed.  In  order  to  accom- 
plish this  and  to  get  maximum  density  and  hardness, 
with  absence  of  sand  pockets,  it  is  necessary  to  have 
the  vi^ork  done  by  experienced  operators  and  foremen. 

In  some  recent  work  where  a  concrete  floor  slab  is 
used  this  slab  encases  the  tops  of  the  beams,  the  lower 
parts. being  then  covered  with  gunite.  It  is  considered 
questionable  whether  iron  blast  plates  are  necessary  or 
desirable  with  gunite.  The  attachment  of  the  plates  to 
insure  that  their  supports  will  not  be  destroyed  intro- 
duces diflJiculties  and  the  results  at  the  79th  St.  bridge 
seem  to  indicate  that  gunite  alone  is  sufficient. 

Experience  with  the  Chicago  bridges  points  to  the 
following  conclusions:  (1)  that  with  a  headroom  of  17 
ft.  from  the  track  a  gunite  casing  properly  applied  will 
resist  locomotive  blast  for  at  least  nine  years  without 
injury;  (2)  that  blast  plates  may  not  be  necessary  if 
gunite  casing  is  used;  (3)  that  plain  concrete  in  such 
positions  and  with  limited  head  room  is  not  likely  to 
form  durable  protection.  The  photographs  were  fur- 
nished by  the  Cement-Gun   Construction   Co.,   Chicago. 


results  indicate  a  strong  disapproval  of  state  manage- 
ment. This  disapproval  is  based  on  the  unsatisfac- 
tory results  of  the  system  in  India  after  many  years' 
experience  and  on  similar  unfavorable  results  in 
Europe. 

Under  the  company  system  as  now  proposed  the  com- 
panies would  be  free  to  raise  capital  as  required,  up  to 
a  limit  prescribed  by  the  government.  In  the  reply 
of  the  Bengal  Chamber  of  Commerce  the  report  of  the 
above  commission  is  quoted  to  the  efl'ect  that  "as  rail- 
ways are  primarily  commercial  undertakings  they 
should  be  managed  on  a  commercial  basis  so  as  to  secure 
economy  and  efficiency;  that  is  to  say,  by  a  company 
with  a  board  of  directors." 

Some  defects  of  state  management  are  said  to  be : 

(1)  Constant  transfers  of  senior  officials. 

(2)  A  tendency  to  promotion  by  seniority. 

(3)  Disregard  for  public  opinion. 

(4)  Lack  of  initiative  and  flexibility. 

In  support  of  these  views  it  is  pointed  out  that  the 
chamber  speaks  from  experience  with  both  state  and 
company  management  and  has  arrived  at  the  conclusion 
that  the  public  was  better  served  by  the  company- 
managed  lines  than  by  the  state  lines. 
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Safe  Yields  of  Drainage  Areas  In 
Years  of  Minimum  Rainfall 

Presentation  and  Discussion  of  Minimum  Runoffs 

in  Northeastern  United  States — Mass 

Curves  To  Show  Safe  Yields 

By  Alfred  S.  BtmcESs 

Assistant  Engineer.  New  York  City  Department  of 
Water  Supply,  Yonl<ers,  N.  Y. 

IN  ESTIMATING  the  safe  yield  it  is  quite  common 
practice  to  base  it  at  least  largely,  if  not  entirely, 
on  the  stream  flow  which  has  actually  taken  place  dur- 
ing the  period  of  observation  and  measurement.  This 
procedure  would  entail  no  material  error  provided  that 
the  period  of  observation  and  measurement  happened 
to  include  years  of  low  rainfall  as  near  the  minimum 
as  could  reasonably  be  expected  from  observations  and 
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records  on  other  similarly  situated  drainage  areas  dur- 
ing a  long  period  of  years.  While  severe  droughts 
have  occurred  from  time  to  time  on  every  drainage 
area,  and  will  occur  again  in  the  future,  the  chances  of 
a  really  severe  one  being  included  in  a  period  of 
observation  of  say  ten  or  fifteen  years  in  a  relatively 
■;mall    area    is   quite    remote. 

The  accompanying  diagram  (Fig.  1)  shows  the 
stream  flows  that  actually  occurred  during  the  most 
severe  droughts  on  record  in  the  northeasterly  United 
States.  It  gives  the  relation,  in  percentages,  between 
the  normal  yearly  runoff,  which  is  n^presented  by  100 
per  cent,  and  the  runoff  that  has  actiuilly  occurred  dur- 
ing continuous  periods  of  low  rainfall,  varying  in  dura- 
tion from  1  to  20  consecutive  years. 

A  study  of  the  runoff  records  for  periods  less  than 
one  year  discloses  the  fact  that  during  two  or  three 
consecutive  months  the  runoff  may  be  reduced  in  dry 
years  to  10  per  cent  or  less  of  the  average  annual  rate 
for  a  normal  year.  If  the  drainage  area  contains  large 
lakes  or  storage  reservoirs  we  may  expect,  in  like 
periods,  occasional  negative  runoffs  due  to  the  evapora- 
tion from  the  water  surfaces  being  greater  than  the 
stream  flow. 

The  accompanying  table  gives  the  yearly  fractional 
runoffs  or  percentages  corresponding  to  the  curve  of 
low  rainfall  years  shown  in  Fig.   1. 


The  periods  of  low  runoff  upon  which  Fig.  1  are 
based  were  the  driest  on  record  in  the  northeastern 
United  States.  The  table  giving  the  probable  minimum 
stream  flow  shows  that  for  a  period  of  one  very  dry 
year  the  runoff  may  not  exceed  40  per  cent  of  normal. 
For  two  consecutive  dry  years  it  may  amount  to  only 
about  52 J  per  cent  of  the  runoff  for  two  normal  years. 

If  this  two-year  dry  period  includes  one  year  with 
a  runoff  of  only  40  per  cent  the  runoff  for  the  other 
year  must  necessarily  be  6.5  per  cent  of  the  normal. 
On  this  supposition  we  may  compute  the  third  year 
as  78  per  cent  normal,  fourth  year  as  81  per  cent 
normal,  fifth  year  86  per  cent  normal,  etc.  It  was 
found  by  several  trials  that  the  most  critical  conditions, 
except  where  the  amount  of  water  in  storage  is  very 
large,  are  usually  included  in  the  three  or  four  driest 
years.  Hence,  if  we  construct  mass  curves  of  40,  65, 
78  and  81  per  cent  normal  yield,  respectively,  we  may 

by  placing  these  mass  curves 
together  in  such  order  as  to 
give  the  maximum  depletion, 
ascertain  the  safe  yield  based 
upon  the  conditions  given  in 
the  table  of  probable  minimum 
stream  flow.  The  method  of 
constructing  the  mass  curves 
and  applying  them  to  prob- 
lems of  this  nature  are  clearly 
explained  under  Computation 
of  Storage  in  "Public  Water 
Supplies"  by  Turaure  and 
Russell  and  under  Storage  of 
Water  in  "The  American  Civil 
Engineers  Pocket  Book." 

In  the  application  of  this 
method  of  estimating  the 
probable  minimum  yield  and 
the  supply  that  may  be  col- 
lected and  stored,  attention  is 
called  to  the  general  features 
of  the  mass  curves  shown  by 
Fig.  2.  It  will  be  noted  that  the  curves  indicate  that  run- 
off amounting  to  25  per  cent  of  the  yearly  total  may  be 
expected  during  the  months  of  March  and  April  and  that 
at  times  the  runoflf  during  these  two  months  may  amount 
to  one-half  of  that  for  the  entire  year. 

Owing  to  this  great  variation  and  inequality  in  the 
monthly  flows  it  can  be  readily  appreciated  that  a  con- 
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siderable  amount  of  the  flow  may  be  wasted  even  during 
dry  periods,  especially  if  the  reservoirs  are  small  in 
respect  to  the  requirements  of  the  watershed.  The 
portion  of  the  supply  that  can  be  utilized  depertds  in  a 
great  measure  upon  the  consumption  and  distribution 
of  the  flow  during  the  year  and  also  upon  the  distribu- 
tion of  the  driest  years  in  respect  to  the  dry  period. 
In  order  to  arrive  at  a  rea.sonable  and  reliable  conclu- 
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sion,  it  is  essential  that  we  thoroughly  study  the 
conditions  in  respect  to, low  runoff  which  will  be  brought 
about  by  the  reason  of  the  dry  period.  This  study 
should  not  only  be  made  of  the  yield  but  also  of  the 
amount  of  water  that  will  remain  in  the  storage  reser- 
voirs at  .different  times  throughout  the  drought  period. 
Such  a  study   is  most   readily   made  by  arranging  the 


Total  run-off    for  a  very 
dry  year(40°Jo  of  normal) 
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FIG.  2— RELATION  OP  MINIMUM  TO  NORMAL  RUNOFF 

previously  mentioned  40  to  81  per  cent  yearly  mass 
curves  of  the  stream  under  consideration  in  such  rela- 
tion that  the  maximum  depletion  during  the  dry  period, 
and  hence  the  safe  supply,  can  be  determined. 

Objection  will  no  doubt  be  raised  to  this  method  as 
being  ultra  conservative.  It  is  true  that  yields  as  low 
as  this  method  indicate  are  brought  about  usually  by 
a  combination  of  unfavorable  conditions  and  will  occur 
on  a  given  watershed  only  at  long  intervals.  On  the 
other  hand,  we  can  never  be  sure  just  when  these 
unfavorable  conditions  may  arise  and  it  is  probable 
that  the  future  has  in  store  even  drier  periods  than  the 
ones  recorded  and  upon  which  the  diagram  is  based. 


Locating  and  Mapping  Highways 
in  North  Carolina 

standardized  Methods  and  Centralized  Control 

Have  Increased    Results   and    Reduced 

Costs — Railway  Practice  Copied 

By  George  F.  Syme 

Senior  Highway  Engineer.  North  Carolina 
State  Higliway  Commi.'ssion,  Raleigh.  N.  C 

HIGHWAY  location  is  costing. less  than  a  hundred 
dollars  a  mile  in  North  Carolina.  Including  plans 
for  construction  the  average  cost  is  $117  a  mile.  These 
low  costs  are  due  to  a  very  painstaking  effort  to  stand- 
ardize practice  and  to  centralize  control.  The  new 
methods  have  been  employed  only  since  the  first  of  1922, 
but  they  are  the  outgrowi;h  of  six  years  of  study  and 
experimentation. 

Originally  all  surveys  in  a  given  district  were  con- 
ducted under  the  direct  supervision  of  the  district  engi- 
neer, and  the  plans  and  preliminary  estimates  were 
prepared  in  the  district  offices.  It  appeared  on  study 
that  plans  could  be  more  economically  prepared  at  the 
main  office  in  Raleigh;  a  large  overhead  expense  was 
saved,  and  forces  of  draftsmen  in  the  nine  district  offices 
were  eliminated.  A  drafting  force  was  therefore, 
assembled,  at  headquarters,  under  a  chief  draftsman, 
and  divided  into  several  squads  of  five  men  each, — one 
man  in  each  squad  serving  as  squad  leader.  It  handled 
the  field  survey  notes  from  all  the  districts  and  prepared 
plans,  profiles  and  estimates. 

It  was  next  found  necessary  to  standardize  the 
methods  of  keeping  field  notes  and  other  records.  A 
notable  reduction  in  the  cost  of  preparing  plans  was  at 
once  observed. 

When  a  survey  of  a  given  project  was  completed  the 
locating  party  often  was  assigned  to  the  construction. 
This  was  due  largely  to  the  urgent  and  immediate  need 
for  construction  men.  The  important  thing  was,  how- 
ever, that  when  a  new  survey  was  ordered  a  new  locating 
party  had  to  be  organized  and  put  in  the  field.  No  ex- 
perienced locating  engineers  were  being  developed. 

Sectional  Surveys — Based  on  its  success  in  centraliz- 
ing the  drafting  work,  the  commission  finally  concluded 
to  reorganize  its  location  forces  with  a  view  first  to  de- 
veloping skilled  locators,  thus  obtaining  better  locations 
and  reductions  in  the  construction  and  operating  costs, 
and  second,  to  reduce  the  cost  per  mile  of  making  the 
surveys.  A  department  of  location  was  created  and  a 
principal  locating  engineer  was  appointed  with  head- 
quarters at  Raleigh.  This  department  took  over  all 
location  parties  then  in  the  field — about  26  in  number. 
These  parties  were  reorganized,  so  as  to  consist  of  a 
chief  of  party,  transitman,  levelman,  front  rodman,  level 
rodman,  chainman,  stakeman,  and  axemen  as  needed. 
The  front  rodman  serves  as  chainman,  making  seven 
men  to  the  party,  plus  the  axemen  necessary. 

The  state  was  divided  into  three  survey  sections,  i.e.. 
Coastal,  Piedmont  and  Mountain,  and  each  section  was 
placed  in  charge  of  an  experienced  locating  engineer,  re- 
porting directly  to  the  principal  locating  engineer  at 
Raleigh.  All  of  the  party  chiefs  in  a  given  section 
report  to  the  locating  engineer  in  charge  of  that  section. 

By  these  various  changes  the  efficiency  of  the  parties 
has  been  so  increased  that  it  has  been  possible  to  reduce 
their  number  from  26  to  14  and  a  further  reduction  to 
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12  parties  is  anticipated.  This  large  reduction,  how- 
ever, was  not  wholly  due  to  increased  efficiency,  but  was 
partly  owing  to  the  fact  that  the  reorganization  dis- 
closed that  more  men  were  in  the  field  than  were  needed. 

Before  the  organization  of  locating  department  the 
average  mileage  of  completed  location  per  month,  per 
party,  was  6.7  miles  and  the  average  cost  of  makmg  it 
including  all  necessary  preliminary  surveys,  subsistence, 
transportation,  etj.,  was  $110  per  mile. 

Under  the  present  organization  the  average  number 
of  miles  finally  located  per  party  per  month  is  9.7  miles, 
and  the  average  cost,  including  all  necessary  preliminary 
surveys  and  all  other  expenses  is  $92  per  mile,  and 
further  improvement  is  anticipated. 

Gratifying  as  are  the  numerical  results,  they  pale  into 
insignificance  when  one  attempts  to  compare  the  results, 
in  the  larger  aspects,  of  locations  made  by  untrained 
men,  with  those  made  by  locating  parties  who  devote 
their  whole  time  and  thought  to  location  and  who  become 
specialists  in  that  class  of  work.  Large  reductions  in  the 
first  cost  of  construction  have  been  obtained,  and  better 
alignment,  grades,  and  drainage  have  been  secured.  In 
the  final  analysis  savings  in  maintenance  and  operating 
costs  may  well  be  anticipated  from  a  scientific,  economic 
location. 

Location  Procedure — The  procedure  in  making  sur- 
veys is  similar  to  that  in  railway  location — first  the 
reconnaissance,  followed  by  one  or  more  preliminary  lines 
with  topography,  and  contours  when  necessary ;  then  the 
projection  or  paper  location,  and  lastly  the  final  location. 
All  P.C.'s  and  P.T.'s  are  carefully  referenced  by  the 
locating  parties,  and  all  field  notes  are  required  to  be 
kept  in  strict  accordance  with  prescribed  forms.  Care- 
ful preliminary  cross-sections  are  taken  over  the  located 
line  at  every  station  and  at  even,-  important  break  in  the 
ground.  These  are  merely  transverse  profiles  and  are 
taken  by  recording  the  vertical  height  of  each  break  in 
the  ground  at  right  angles  to  the  center  line  above  or 
below  the  ground  at  the  center  stake,  and  the  horizontal 
distance  therefrom. 

When  the  survey  is  finally  completed  the  chief  of 
party  plats  the  profile  in  pencil  on  standard  sheets 
36  X  23  in.  to  a  horizontal  scale  of  one  inch  to  one  hun- 
dred feet  and  a  vertical  scale  of  one  inch  to  ten  feet. 
On  this  he  lays  tentative  grade  lines  representing  the 
subgrade,  and  he  also  shows  the  classification  of  the 
materials  encountered. 

The  note  books  show  the  suggested  size  and  type  of 
drainage  openings  required,  as  determined  by  special 
surveys,  and  other  complete  information  necessarj'  for 
the  proper  preparation  of  plans  and  estimates.  The 
profile  and  all  of  the  note  books  are  then  sent  to  the 
principal  locating  engineer  at  Raleigh  where  they  are 
carefully  inspected  and  then  turned  over  to  the  drafting 
department  where  the  final  plans  are  prepared.  The 
alignment,  topography,  and  all  other  features  are  platted 
above  the  profile  to  a  scale  of  100  ft.  to  the  inch. 

The  preliminary  cross-sections  are  platted  on  standard- 
size  (36  X  23  in.")  sheets  and  the  quantities  are  computed 
from  planimetered  areas  of  the  same.  The  quantities 
are  then  properly  balanced  by  the  readjustment  of  the 
tentative  grade  lines.  Prints  are  then  made  of  the 
project  and  sent  to  the  District  Engineer,  who  walks 
over  the  line,  plans  in  hand,  and  carefully  studies  the 
grades,  drainage  openings  and  other  features  of  the 
sui-vey.    He  makes  such  corrections  or  changes  as  may 


seem  proper  and  returns  the  prints  with  his  approval. 
The  plans  and  estimate  are  then  completed,  the  neces- 
sary number  of  blue  prints  made,  and  the  project  is 
ready  to  advertise  for  construction. 

A  set  of  prints  of  a  given  project  consists  first  of  a 
title  sheet,  showing  the  title:  index  of  sheets;  a  small 
map  of  the  entire  project  on  a  scale  of  one  inch  to  1,000 
ft.;  a  small  inset  map  of  North  Carolina  showing  the 
general  position  of  the  project  with  reference  to  the 
State  as  a  whole,  and  a  small  inset  map  showing  the 
position  of  the  project  with  reference  to  the  county  and 
to  existing  railway  and  other  shipping  points. 

The  next  sheet  shows  the  typical  cross-section  of  the 
roadway,  the  design  of  the  pavement  or  surface, 
ditches,  etc. 

Then  follow  the  plan-profile  sheets  showing  alignment, 
grades,  clearing,  drainage  structures,  balance  points, 
summary  of  quantities  and  other  information  of  interest 
to  a  contractor.  Next  come  the  cross-section  sheets, 
showing  accurate  areas  and  yardages.  Then  comes  a 
sheet  showing  the  type  and  design  of  headwalls,  retain- 
ing walls  or  special  drawings,  and  finally  come  the  sheets 
showing  designs  in  detail  of  all  bridges  and  culverts, 
which  are  prepared  in  the  office  of  the  bridge  engineer 
from  special  surveys  made  under  his  direction.  A  com- 
plete set  of  plans  consists  of  from  2.5  to  200  prints 
bound  together. 

Costs — The  total  average  cost  per  mile  for  making  a 
finished  location,  as  before  mentioned,  is  $92  and  the 
average  cost  of  preparing  completed  plans  and  estimates, 
exclusive  of  bridge  and  culvert  designs  is  $25. .53  per 
mile,  making  a  total  average  cost  per  mile  of  completed 
location,  plans  and  estimates  of  $117.53  for  the  entire 
State.  These  figures  are  remarkably  low  considering 
the  large  amount  of  work  involved  and  the  care  with 
which  it  is  performed. 

It  should  be  borne  in  mind  that  western  North 
Carolina  has  some  of  the  most  rugged  mountain  country 
east  of  the  Mississippi  and  that  the  eastern  section  con- 
tains many  large  rivers  and  almost  impenetrable  swamps 
which  naturally  make  for  difficult  and  costly  location. 

The  writer  feels  that  the  satisfactory  results  now 
being  obtained  with  regard  to  highway  location  are  due 
entirely  to  the  highly  organized  and  centralized  depart- 
ments of  the  State  Highway  Commission  and  that  with- 
out such  centralized  organization  the  task  of  locating 
and  building  5,000  miles  of  new  highways  would  be 
many  times  more  difficult  and  costly. 


Cheaper  Helium  To  Help  .\ir  Navigation 

Lighter-than-air  craft  have  a  bright  future,  in  the 
opinion  of  Dr.  R.  B.  Moore,  chief  chemist  of  the  Bureau 
of  Mines,  who  is  in  charge  of  the  research  work  on 
helium  being  done  jointly  by  the  War  and  Navy  Depart- 
ments and  the  Bureau  of  Mines.  The  results  of  e.xperi- 
ments  in  the  cryogenic  laboratory  of  the  Bureau  of 
Mines  lead  Dr.  Moore  to  believe  that  within  the  next 
decade  99.9  per  cent  helium  will  be  produced  at  a  cost 
as  low  as  $20  per  one  thousand  feet.  It  is  now  said 
that  thanks  to  the  perserverance  and  unselfishness  of 
the  Linde  company  and  certain  scientists,  the  prob- 
lems of  helium  production  have  been  solved,  so  that  it 
only  remains  to  reduce  the  costs  of  production.  Dr. 
Moore  believes  that  the  production  co.st  will  be  reduced 
rapidly.  Once  helium  is  produced  at  a  moderate  cost, 
he  expects  to  see  the  lighter-than-air  ship  take  its 
place  as  one  of  the  permanent  agents  of  transportation. 
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Steel  and  Wrought-Iron  Trusses  Efficiently  Combined  in 
Railway  Bridge  Reconstruction 

Newburyport  Bridge  in  Excellent  Condition  After  34  Years'  Service  Increased  From  E20  to  E55  Capacity 
by  Adding  Two  Steel  Trusses  in  Such  Manner  as  to  Develop  Full  Strength  of  Both  Materials 


IN  a  difficult  undertaking  of  bridge  reinforcement, 
just  completed,  by  which  a  34-year-old  bridge  was 
strengthened  from  E20  to  about  E55  capacity,  the 
engineers  of  the  Boston  &  Maine  R.R.  have  accomplished 
thejnoteworthy  result  of  retaining  the  old  wrought-iron 
trusses  in  service  and  utilizing  their  full  strength  in 
combination  with  new  steel  trusses.  The  ingenious 
methods  by  which  this  result  was  attained  were  applied 
in  such  manner  as  to  permit  of  the  work  being  carried 
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GENERAL     PLAN    OF    TURNTABLE 

FIG.  1— OLD  NEWBURYPORT  BRIDGE,  RECONSTRUCTED  AFTER  34   TEARS'  USE 

Shown  above  as  it  was  designed  by  Theodore  Cooper  in  1887  and  as  it  was  built  and 
was  in  service  until  last  spring.  A  peculiai-  feature  of  the  structure  is  that  Uie  skew 
extends  even  to  the  ties  and  the  draw-supporting  girder.s  The  old  bridge  suffered  no 
measurable  deterioration,  and  in  the  reconstructed  bridge  the  old  metal  is  being  used  at 
full  .stress  value  as  though  new. 

on  while  traffic  over  the  bridge  was  maintained.  Fully 
as  interesting  as  the  reconstruction  work,  however,  is 
the  condition  which  made  it  possible,  namely  that  the 
old  structure  had  remained  in  almost  perfect  condition 
and  shows  substantially  no  deterioration  through  rust- 
ing or  wear,  in  spite  of  the  fact  that  it  has  for  many 
years    been    loaded    to   double    its    originally    intended 


capacity  and,  being  of  pin-connected  type,   is  subject 
to  joint  wear. 

The  old  bridge  is  distinguished  by  a  number  of 
individual  features :  it  is  a  three-truss  structure,  with 
the  three  trusses  built  with  equal  cross-section,  though 
the  middle  truss  received  about  50  per  cent  more  load 
than  either  outside  truss ;  it  is  on  a  skew  throughout, 
from  bridge  seat  to  cross-ties,  including  the  swing 
span ;    its    superstructure    was    designed    by    Theodore 

Cooper  in  1887,  but  the 
masonry  piers  date  from 
about  1870,  and,  though  they 
were  thrown  out  of  line  in 
their  early  years  by  settle- 
ment of  the  pile  substructure 
under  the  then  single-track 
pier  shafts,  they  are  still  good 
enough  to  carry  the  new 
bridge.  For  these  several 
reasons  the  present  recon- 
struction invites  careful 
study. 

The  bridge  crosses  the  Mer- 
rimac    River    just    north    of 
Newburyport  station,  37  miles 
from    Boston.      The    river    is 
about  1,200  ft.  wide  and  10  to 
20  ft.  deep  at  this  point  and 
has  a  tidal  range  of  8  to  10 
ft.   Shipping  is  accommodated 
by  a  swing  span  at  the  middle 
of    the     crossing     and     (for 
smaller  vessels)  by  the  clear- 
ance under  the  steelwork,  Vl\ 
ft.  at  mean  high  water.     The 
latter  condition   led   the  War 
Department    to    require    the 
same     clearance     under     the 
swing    span    for    the    recon- 
structed   bridge,    although    a 
slight    decrease    of    clearance 
was  allowed  in  the  fixed  spans. 
Reference    to    the    drawing 
Fig.   1,   reproduced   from  the 
original    design    sheets,    will 
show  the  general  character  of 
the  old  structure  and  its  prin- 
cipal dimensions.     Five  of  the 
seven  fixed  spans  are  147  ft. 
61  in.  long,  the  other  two  128 
ft.  li  in.,  and  the  draw  span 
179  ft.  33  in.    A  sketch  of  the 
draw-span  turntable  is  included.     In  the  fixed  spans,  as 
will  be  seen  from  the  drawing,  the  top  lateral  systerti 
extended   between   outside   trusses  only,   there  was   no 
stringer   bracing,  and  the  three  top  chords  and  four 
lines  of  stringers  were  tied  together   by   single-angle 
transverse  struts  spaced  about  7  ft.  apart.    In  the  draw 
span  the  supporting  girder  system  comprised  two  main 
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New  Truss,  floor  System 
and  Bracing 


FIG.  2— TWO  XEW  STKKL  'I'KISSKS  ADDKD  TO  THREE  OLD 
Floor  system  and   bi-iuanK   icncwod.     New    trusses  made    2    ft. 
greater  stress  at  equal  deflection. 

transverse  girders  on  the  same  skew  as  the  other  parts 
of  the  bridge,  and  two  longitudinal  distributing  girders, 
which,  together  with  two  short  diagonal  girders  in  the 
sharp  angles  of  the  resulting  parallelogram,  brought  the 
load  of  the  span  to  bear  on  the  drum  at  six  points.  The 
main  transverse  girders,  however,  were  thus  supported 
eccentrically  and  tended  to  deflect  unequally  with  a  result- 
ing tendency  for  the  girder  parallelogram  to  droop  at 
the  ends  of  its  long  axis  and  twist  the  connections  of 
the  girder  system.  While  this  condition  had  not  given 
rise  to  noticeable  difficulty  in  the  operation  of  the  old 
bridge,  it  required  to  be  dealt  with  in  the  design  of 
the  reinforcing  work  in  order  to  secure  reasonably 
uniform  distribution  of  the  greatly  increased  load. 

In  the  detail  of  the  turntable  it  may  be  noticed  also 
that  the  drum  was  very  shallow  and  that  the  tread  by 
which  the  drum  rested  on  the  wheels  was  carried  by  a 
pair  of  wide  plates  separated  J  in.  by  packing  along 
the  edges.  This  construction  apparently  had  the  object 
of  producing  a  cushioned  support  for  the  tread,  and 
as  the  drum  and  wheels  withstood  their  long  service 
without  damage  it  was  evidently  effective.  The  bottom 
chord  of  the  middle  truss  cut  through  the  drum  girder, 
but  the  latter  was  spliced  across  the  chord  by  rein- 
forcement material  and  top-flange  cover  plates.  Of  the 
whole  turntable  structure,  no  part  suffered  any  material 
damage  or  gave  rise  to  trouble  in  the  history  of  the 
bridge,  except  that  the  circular  track  did  not  bear 
evenly  or  maintain  good  surface.  It  should  be  remarked 
further  that  the  entire  draw  span  was  several  inches 
off  line  and  slightly  out  of  level  during  the  larger  part 
of  its  existence  as  the  result  of  settlement  of  one  side 
of  the  pier.  The  pile  substructure  was  constructed  for 
the  double-track  width  at  the  very  start,  about  1870, 
but  the  pier  masonry  above  low  water  was  carried  up 
only  as  single-track  shafts;  when  the  original  wooden 
single-track  superstructure  w-as  replaced  by  the 
wrought-iron  Cooper  bridge  in  1888,  the  remainder  of 
piers  was  built  up,  but  even  long  after  this  time  the 
actual  traffic  over  the  bridge  was  single-track,  as  the 
connections  for  the  second  track  were  not  completed. 
Tilting  of  the  piers  upstream  and  lateral  shift  of  the 


draw  pier  developed  at  an 
early  stage,  the  movement  be- 
ing in  the  direction  of  the  first 
track.  The  maximum  differ- 
erence  of  settlement  between 
one  side  and  the  other  was 
about  1'  in. 

Reinforcement  or  Replace- 
ment— Computed  with  proper 
allowance  for  impact,  the  old 
structure  had  a  carrying  capac- 
ity equivalent  to  about  E20  to 
E22,  more  accurately  E20  to 
E22  for  the  center  truss  and 
E28  to  E30  for  the  outer  truss 
and  the  floor.  Traffic  over  the 
line  has  for  years  had  a  maxi- 
mum load  equivalent  of  E40 
to  E45,  but  for  .some  time  past 
trains  have  not  been  allowed 
to  meet  on  the  bridge  on 
account  of  the  lightness  of 
the  middle  truss.  The  bridge 
thus  was  overloaded  and  de- 
veloped considerable  vibra- 
tion. Accordingly,  it  was  kept  under  very  careful 
observation,  without,  however,  showing  any  local  weak- 
nesses. 

Replacement  or  reinforcement  has  been  in  contem- 
plation for  four  or  five  years,  but  because  of  financial 
and  other  conditions  the  work  could  not  be  taken  in 
hand  until  last  year.  At  that  time,  on  full  study  of 
the  various  conditions  governing  the  work,  it  was 
decided  to  reinforce  the  old  bridge  rather  than  to  build 
a  new  bridge. 

Preliminary  to  this  decision,  careful  review  of  the 
condition  of  the  old  masonry  led  to  the  conclusion  that 
it  is  adequate  for  the  necessary  increased  superstruc- 
ture weight  and  present  traffic  load  for  some  time  to 
come.  The  limited  width  of  the  piers  would  not,  how- 
ever, permit  of  supporting  new  trusses  outside  the 
old  ones,   unless   distributing  girders  were   put   in   on 


Typical  Details  cjf  Cross  Frames 
and  Bottom  Laterals 


WKOUCHT-IKO.V  TRUSSES 
deeper   than    old.    to  take 


FIG.    3 — FIVE   TRCSSKS   OF   KECONSTKlCTEn    HKinr,E 
The   two   intermedlutv:   trusses   are   slui.1.    the   original   ones 
wrought  iron. 
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the  piers,  and  these,  under  the  circumstances,  would 
be  so  costly  and  ditF^cult  to  install  as  to  put  them  out 
of  consideration. 

The  number  ot  piles  in  the  pier  footings  could  be 
determined  approximately,  and  on  the  basis  of  the 
resulting  estimate  of  their  carrying  capacity,  taken  in 
connection  with  the  fact  that  the  piers  had  become 
stabilized  and  under  double-track  operation,  they  were 
considered  ample  for  present  loads.  Therefore,  nothing 
more  was  done  than  to  point  and  grout  the  masonry 
thoroughly.  In  the  reconstructed  bridge  the  load  will 
be  distributed  over  the  piers  more  uniformly  than  in 
the  old  bridge,  especially  with  one  track  loaded,  which 
is  a  favoring  factor.  However,  if  later  on  the  piers 
should  develop  weakness  under  increased  loading  they 


a  reinforcement  scheme,  corresponding  to  the  value  of 
the  old  metal  utilized  in  the  latter.  Because  of  these 
several  conditions,  when  a  satisfactory  reinforcement 
scheme  had  been  evolved,  it  was  preferred  in  every 
point  to  the  most  attractive  replacement  scheme.  At 
least  $100,000  or  about  25  per  cent  of  the  cost  of  a 
new  structure  was  saved  by  reinforcement. 

Reinforcement  Scheme — The  cross-section  in  Fig.  2 
most  simply  explains  the  method  of  reinforcement. 
The  half  width  of  the  old  bridge  is  shown  at  the  left 
and  the  half  width  of  the  reinforced  bridge  at  the  right. 
It  will  be  seen  that  two  new  trusses  are  added,  one 
between  either  outside  truss  and  the  center  truss, 
together  with  new  stringers,  floorbeams  and  bracing. 
In   the   fixed   spans   the    new   trusses   are    19   ft.    deep 
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FIG.  4-^NEW  TRUSSES  DESIGNED  WITH  SPECIAL  WEB 

SYSTEM  TO  PROVIDE  SEATS  FOR  FLOORBEA.MS 

The   new   tru.s.ses    are   riveted,    while    the    old    wrought-irciii 

trusses    are    pin-connected.      Comparison    with    Fig.    1    will 

show  the  differences  in.  the  web  systems. 


can  be  strengthened  or  rebuilt,   as   required,   fully  as 
cheaply  as  (under  traffic)  at  present. 

Study  of  the  factors  affecting  the  superstructure 
included  the  follow.ing 'points :  The  wrought  iron  of 
the  old  bridge  was !  in  lexc^Meht  condition,  showing  no 
rust  deterioratioir  >^(-^he  •■  iA:-!dge  had  . been  '  kept  well 
painted)  and  no  pin  w.ear;'the  bridge  would  have  to 
be  kept  open  for  trafSc  .^^duriiig  reconstriJction,  as  a 
run-around  line  was  not  praeiicable-;  no  .additional -dead- 
load  could  be  put  upon- '-the  .oM:- bridge  while -it  -was 
carrying  live-load,  in  vje\vqf^-'th;e- existing  high  over- 
stress;  building_  a  new- stiuctWi*  around  .Ti^\  <*J^  o'^^ 
involved  serious-  comglicaitions,  anff.-high  cbst-'-in  view 
of  the  need  for  pier  girder-rf*  to -catijj^  it  safely  on  the 
old  masonry;  falsework '  conatructwn'  would ,  be  costly, 
and  in  the  draw  span  would- -notrVbe'-pl-acticable  in  any 
event.  New  spans  might  be  floated  in;  but  regardless 
of  questions  of  cost  and  difficulty  it  was  apparent  that 
new  superstructure  would  require  additional  metal  over 


between  chord  centers,  as  compared  with  17  ft.  for  the 
old  trusses. 

The  basic  principle  of  the  reinforcement  scheme  is 
that  the  deep  floorbeam  connections  and  rigid  cross- 
frames,  whose  details  are  shown  at  the  right  in  Fig.  2, 
make  the  entire  assemblage  of  five  trusses  a  unit  as 
regards  deflection,  so  that  any  load  will  develop  stresses 
in  the  different  trusses  proportionate  to  their  depth. 
The  chords  of  the  old  trusses,  therefore,  will  be  stressed 
about  10  per  cent  less  than  the  new  trusses,  which 
difference  was  considered  to  correspond  roughly  to  the 
difference  in  allowable  working  stress  between  steel  and 
wrought  iron.  It  followed  that  the  total  strength  to 
be  provided  in  the  new  trusses  was  the  difference  be- 
tween the  total  load  and  the  amount  of  load  which 
would  be  carried  by  the  three  old  trusses  at  a  unit 
stress  of  13,500  lb.  per  square  inch,  this  remaining 
load  being  assigned  to  the  two  new  trusses  at  a  unit 
stress  of  15,000  lb.  per  square  inch.    The  same  relation 
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between  stresses  in  the  two  metals  was  maintained 
throughout,  compressive  stresses  being  suitably  reduced 
for  column  effect. 

In  this  scheme  it  was  necessary  to  discard  the  floor 
members  and  the  bracing,  partly  because  these  had  to 
be  remodeled  in  any  event  to  admit  the  new  steel  and 
partly  because  the  floor  members  were  inadequate  for 
present-day  loads  in  spite  of  the  fact  that  they  had  been 
strengthened  some  years  ago 
by  fitting  stiffeners  to  the 
floorbeam  webs  aiid  repairing 
the  top  flange,- angles  under 
the  stringers,  where  the  rivet- 
ing had  been  injured' and  the 
flange  angles  broken  by  the 
concentrated  loads  from  the 
stringers.  Thus  the  bridge  re- 
tains the  three  old  trusses  and 
the  single-angle  stringer 
bra.ces,_  discarding  all  other 
parts    of    the    superstructure. 

As  the  action  of  the  rein- 
forced structure  depends 
essentially  on  the  stiffness  of 
the  transverse  connections,  it 
is  of  value  to  record  that  when 
the  reinforcement  had  been 
completed  for  one-half  of 
the  bridge,  but  no  work 
done  on  the  other  half,  pro- 
ducing a  condition  correspond- 
ing to  that  shown  in  the  cross- 
section  in  Fig.  2,  the  bridge 
was  free  from  vibration  when 
a  train  moved  over  the  track 
on  the  unreconstructed  side, 
and  no  difference  of  deflection 
of  the  four  trusses  could  be 
noticed,  indicating  that  even 
the  half-completed  work  was 
able  to  assure  equal  deflection 
and  proper  load  distribution. 

The  entire  reconstruction 
carried  out  according  to  thi:= 
scheme  involved  a  weight  of 
new  steel  amounting  to 
4,758,000  lb.  The  character 
of  the  new  portions  of  the 
bridge  is  indicated  by  Fig. 
4,  a  drawing  of  one  of  the 
147-ft.  6i-in.  fixed  spans.  The 
truss  work  of  the  draw  span 
is  generally  similar,  but  the 
new  trusses  (see  Fig.  5)  had 
to  be  kept  down  to  the  same 
depth    as    the   old,    15    ft.    in 

this  span,  and  in  addition  the  depth  over  the  turntable 
had  to  be  contracted  to  about  12  ft.  by  carrying  the 
bottom  chord  upward,  so  that  it  could  pass  over  the 
drum  and  continue  thniu.'jh  the  web  of  the  neW  longi- 
tudinal girders  placed  on  the  lines  of  the  trusses. 

Considerable  complication  was  involved  iir  devising 
suitable  reinforcement  at  and  over  the  turntable.  The 
character  of  the  old  distributing  girder  system  made 
it  necessary  that  the  reinforced  girder  system  should 
be  e.xtremely  rigid,  in  order  to  distribute  the  load 
effectively  over  the  shallow  drum.    A  deeper  drum  could 


not  have  been  provided  without  costly  and  difllicult  work 
in  cutting  down  the  pier  masonry. 

The  drawing  Fig.  5  shows  the  reconstructed  girdei 
system  over  the  drum.  The  main  transverse  girders 
were  retained  unchanged,  but  the  longitudinal  distribut- 
ing girders  were  removed  and  two  new  ones  on  either 
side  were  substituted.  As  the  overhang  of  the  outer 
trusses   beyond   the   outer  distributing   girders    is   the 


C.L  Outside  truss 


ia'-3l'--^. 


i'r;. 


KKCONSTKUCTED  SUPPORTING  GIRDER  SYSTE.M  OVEU  DHIM  OV  SWING  SPAN 

same  as  before,  the  moments  in  the  transverse  girders 
arc  not  increased,  arid  the  additional  load  of  the  two 
new  trusses  is  transferred  to  the  drum  directly  through 
the  npW-Jongitudinal  girders,  which  take  their  reactions 
from  the  trusses  as  shown  in  the  longitudinal  section 
in  Fig.  5.  In  br-de'r  to  distribute  this  load  over  the 
drum,  three  subsidiary  girders  were  introduced  in  each 
half  of  the  girder  parallelogram,  giving  twelve  bearing 
points  on  the' drum  in  place  of  the  original  six.  At  the 
same  time  the  drum  was  fitted  with  stiffeners  on  both 
inner  and  outer  webs,  there  having  been  no  stiffeners 
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PIG.  6 — CONTRAST  OP  OLD  AND  NEW  TRUSSES  AFTER  RECONSTRUCTION  OP  EASTBOUND  TRACK 


originally.  As  may  be  seen  from  the  longitudinal  sec- 
tion, the  bottom  chords  of  the  new  trusses  are  carried 
through  the  distributing  girders  by  longitudinal  angles 
riveted  to  the  webs  of  these  girders. 

In  connection  with  these  changes,  eyebar  diagonals 
have  been  put  in  the  middle  panels  of  the  old  trusses, 
which  originally  had  no  diagonal  in  the  center  panel, 
in  order  to  avoid  transmitting  any  shear  across  the 
turntable.  Complete  new  machinery  has  also  been  in- 
stalled, as  well  as  a  new  track,  while  the  upper  tread 
and  the  body  of  the  drum  remained  unchanged. 

Construction  Work — Two  methods  of  carrying  out 
the  reinforcement  were  considered.  In  one  it  was  con- 
templated to  place  first  the  new  floorbeams,  by  the 
process  of  taking  out  one  floorbeam  and  inserting  the 
new  one,  following  with  the  new  stringers,  and  so 
progressing  from  panel  to  panel,  then  setting  in  place 
the  top  chord  of  the  new  truss  in  that  half,  and  there- 
after attaching  the  web  members  and  bottom  chord  to 
complete  the  truss.  The  work  was  to  be  done  first  on 
one  track  width,  then  on  the  other,  leaving  one  track 
for  traflic  at  all  times.  The  other  plan  contemplated 
suspending  transverse  stirrup  beams  at  each  panel 
point  below  the  bottom  chord, 
these  beams  spanning  a 
single-track  half  (from  cen- 
ter truss  to  one  outside  truss), 
then  laying  the  new  bottom 
chord  on  these  beams,  and 
building  up  the  web  members 
of  the  new  trusses;  inserting 
the  new  floorbeams  in  place 
of  the  old,  seated  on  the  new 
truss  posts ;  and  finally  placing 
the  top  chord  and  connecting 
up  all  members  of  the  new 
truss.  Neither  method  re- 
quired additional  supports. 
The  contractor  elected  to  use 
the  second  method,  support- 
ing the  new  trusses  at  the  bot- 
tom chord. 

Work    has    proceeded    very 


rapidly,  reaching  such  a  rate  of  speed  as  the  erection 
crews  became  skilled  in  the  details  of  the  work  that 
finally,  in  one  of  the  125-ft.  fixed  spans,  the  complete 
reconstruction  of  the  first  single-track  half  was  car- 
ried out  in  2  J  days. 

In  the  actual  arrangement  of  the  work  two  erection 
crews  were  used,  one  starting  at  either  end  of  the  draw 
span  and  working  backward  (to  avoid  running  the 
cranes  over  the  new  work  during  construction).  The 
eastbound  track  was  closed  to  traffic  and  all  trains 
were  routed  over  the  westbound  track.  Beginning  at 
the  ends  of  the  draw  the  erectors,  using  a  locomotive 
crane,  took  out  the  stringers  and  floorbeams  and  top 
lateral  bracing  of  two  panels,  substituting  crossed  cable 
diagonals  for  the  lateral  system  where  interrupted  by 
this  process.  The  section  of  new  bottom  chord  was 
then  set  in  place  on  the  stirrup  beams  suspended  below 
the  panel  points  by  threaded  rods  attached  to  yokes 
laid  over  the  top  chords;  the  truss  posts  were  next 
set  up,  and  the  sway  frames,  floorbeams,  stringers  and 
top  chord  were  placed.  When  the  floorbeams  were  being 
set,  wedges  were  inserted  between  truss  posts  and  floor- 
beams  for  subsequent  adjustment  of  the  span. 
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This  process  continued  backward  across  the  span,  two 
panels  at  a  time,  unt'il  the  new  truss  and  bracing  for 
the  eastbound  track  were  complete  in  that  span.  Up 
to  this  point  no  riveting  had  been  done,  the  joints  being 
merely  pinned  and  bolted,  and  the  weight  of  the  new 
steelwork  was  carried  by  the  old  trusses.  As  soon 
as  the  span  was  .".wung,  riveting  began.  When  this 
was  cortipleted  the  wedges  between  floorbeams  and  the 
new  truss  posts  were  driven  to  a  tight  bearing  with 
15-lb,  mauls.  The  connections  for  the  sway  bracing 
were  left  blank,  and  were  drilled  and  riveted  only  after 
all  the  other  work  was  completed,  to  avoid  putting  any 
initial  stress  into  thei  sway  bracing.     -  '!' 

The  erection  crew  meanwhile  was  proceeding  in  th  ■ 
ne.\t  span.  Both  crews  reached  the  abutments  about 
the  same  time.  In  proceeding  with  the  draw  span  they 
had  to  take  care  to  work  closely  in  unison,  so  that  the 
draw  would  be  balanced  at  all  times.  Navigation 
required  that  the  draw  should  be  maintained  in  oper- 
ating condition,  and  as  the  reconstruction  of  the  dis- 
trfbutlng  ^girder  system  and  machinery  required  the 
removal  of  the  old  machinery  it  was  necessaiy  to  rig 
up  an  operating  rope  attached  to  the  outer  end  of  the 
fender  pier  by  which  one  of  the  cranes  could  swing 
the  draw  open  or  shut  at  any  time  upon  signal  from  a 
vessel. 

Work  In  Draw  Span — Reconstruction  of  the  dis- 
tributing girder  system  was  the  first  item  of  the  draw 
span  work.  The  new  longitudinal  girders  (on  the  line 
of  the  new  trusses)  being  inserted  first,  the  old  longi- 
tudinal girders  could  be  taken  out,  the  new  ones  imme- 
diately inserted,  and  the  subsidiary  girders  built  into 
place. 

In  preparation  for  this  work  the  entire  draw 
span  had  been  leveled  up  (the  pier  having  tilted  years 
ago)  and  moved  eastward  several  inches  into  pi'oper 
alignment  with  the  fixed  spans,  and  the  new  track 
segments  placed.  This  work  was  done  while  the  draw 
was  closed  to  navigation  for  a  6-day  period,  when  it 
was  possible  to  jack  up  from  the  piers.  River  trafiic 
was  interrupted  on  only  one  other  occasion,  a  four-day 
period  when  the  end  wedges  and  operating  machinery 
were  being  changed  and  adjusted. 

After  reconstruction  of  the  turntable  girder  system 
and  attachment  of  the  stiffeners  to  the  drums,  the 
erection  of  the  new  truss  on  the  eastbound  side  went 
on,  this  operation  completing  the  reconstruction  of  the 
eastbound  half  of  the  bridge.  The  remaining  work  was 
a  repetition  of  the  same  series  of  operations  for  the 
westbound  half. 

Work  in  the  field  began  May  5,  1922.  Steel  erection 
on  the  eastbound  track  was  started  on  June  8,  1922, 
and  completed  by  Sept.  11,  when  traffic  was  turned  on 
to  this  track.  The  last  steel  of  the  westbound  track 
was  placed  on  Oct.  22. 

Plans  were  prepared  and  the  work  directed  by  the 
engineering  department  of  the  Boston  &  Maine  R.R. ; 
A.  B.  Corthell,  chief  engineer;  F.  C.  Shepherd,  assistant 
chief  engineer;  B.  W.  Guppy,  engineer  of  bridges;  F.  D. 
Hall,  electrical  engineer;  G.  L.  Huckins,  construction 
engineer;  Pusey  Jones,  chief  draft.sman,  and  W.  D. 
Thome,  chief  inspector.  The  Shoemaker-Satterthwait 
Bridge  Co.,  of  Pottstown,  Pa.,  was  contractor  for  the 
fabrication  and  erection,  as  well  as  for  dismantling  the 
old  structure,  placing  ties  and  painting.  The  contract 
totaled  $230,000. 


Simple  Aerial  Photogiaphy  for 
Practising  Engineers 

Oblique  Views  Serve  Useful  Purposes — Camera 

with  Shutter  Speed  of  1  200  of  a  Second 

Needed— Best  Altitudes  500  to  1,500  Ft. 

By  Fred  H.  Tibbetts 

Consulting  Kngineer,  San  Francisro.  Calif. 

SO  MUCH  has  been  wi-itten  about  aerial  mapping 
that  the  uses  of  simpler  airscapes  in  engineering 
work  are  in  danger  of  being  overlooked.  Aerial  photo- 
graphs for  engineering  work  are  of  two  general  types: 
(1)  Vertical  views  for  aerial  maps;  and  (2)  oblique 
or  bird's-eye  views  as  descriptive  and  illustrative  aids. 
The  oblique  views  have  been  employed  frequently  by 
the  writer  in  connection  with  engineering  work  and  it 
is  the  purpose  of  this  article  to  interest  other  engineers 
in  their  use. 

Aerial  photographs  of  the  first  general  type  are 
taken  with  the  camera  pointed  vertically  downward  and 
generally  from  considerable  elevations,  say  10,000  to 
12,500  ft.  They  have  been  used  e.xtensively  in  the 
construction  of  mosaic  maps  for  military  purposes. 
Very  recently  the  making  of  such  maps  has  been 
developed  to  a  very  high  degree.  Descriptions  of 
methods  and  results  on  the  Tennessee  River  surveys, 
which  are  typical  of  the  latest  improvements  in  aerial 
mapping,  were  published  in  Enfiineering  Neivs-Record, 
Oct.  5,  1922,  p.  552,  nd  also  in  a  paper  read  before 
the  American  Society  of  Civil  Engineers  on  Oct.  4,  1922. 
Aerial  mapping  of  this  precise  sort  is  a  development 
of  the  photographic  art  of  great  importance  to  the  engi- 
neering profession,  and  the  writer  urges  that  engineers 
consider  it  whenever  it  can  be  applied  economically 
in  their  work.  However,  because  aerial  mapping  must 
be  done  with  special  and  costly  precise  apparatus  not 
commonly  available  in  this  country  except  through  co- 
operation with  military  authorities,  it  is  generally  too 
expensive  for  any  but  very  large  and  important  projects. 

Bird's-Eye  Views — Oblique  views,  on  the  other  hand, 
should  be  used  by  engineers  more  extensively  than  at 
present  because  such  views  can  be  taken  by  any  amateur 
with  ordinary  commercial  apparatus.  These  views  are 
of  great  value  in  illustrating  preliminary  reports  and 
they  enable  other  engineers,  and  particularly  non- 
technical men  who  have  not  seen  the  ground  to  be 
improved,  to  visualize  projects  rapidly  and  accurately. 
Aerial  photographs  are  also  of  value  for  illustrating 
progress  reports.  With  such  views  it  is  possible  for 
boards  of  directors  or  other  executive^  to  appraise  accu- 
rately the  progress  that  is  being  made  on  construction 
work  in  a  fraction  of  the  time  required  to  read  over  a 
progress  report. 

In  a  study  of  city  trafl[ic  problems,  fire  hazard,  ter- 
minal facilities,  etc.,  any  practising  engineer  with  any 
available  airplane  can  in  a  few  minutes,  from  a  height 
of  a  thousand  feet,  obtain  photographs  from  which  can 
be  counted  automobiles  or  other  units  of  vehicular 
traffic,  freight  cars,  boats  or  buildings.  For  land 
development  work  oblique  aerial  photographs  show 
topography  in  relief,  a  result  not  satisfactorily  obtained 
by  vertical  views.  Simple  photographs  of  this  sort  also 
show  clearly  the  extent  of  forests,  the  position  and 
extent  of  water  courses  and  other  topographical 
features. 
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An  instance  of  the  application  of  oblique  views  in 
awarding  clearing  contracts  and  in  developing  natural 
drainage  channels  appeared  in  Engineering  News- 
Record,  Nov.  23,  1922,  p.  889. 

Good  oblique  aerial  photographs  can  be  taken  with 
any  ordinary  hand  camera  fitted  with  a  shutter  which 
will  work  with  a  speed  at  least  as  rapid  as  1/200  of  a 
second.  Under  average  conditions  of  good  light  1/300 
of  a  second  is  better,  and  with  this  timing  an  aperture 
of  from  F  5.6  to  F  8  will  ordinarily  give  fully-timed 
negatives.  Care  should  always  be  used  to  hold  the 
camera  free  from  direct  contact  with  any  portion  of  the 
airplane,  otherwise  vibrations  of  the  machine  are  trans- 
mitted to  the  camera,  with  a  corresponding  loss  in 
sharpness  of  the  negatives.  A  camera  with  a  focal 
plane  shutter,  such  as  a  Graphic  or  Graflex,  will  prob- 
ably give  better  results  and  a  sharper  negative  than 
one  with  the  more  common,  between-lens,  shutter.  The 
writer  believes  that  a  Graphic  will  give  just  as  good 
results  as  the  more  bulky  and  unwieldy  Graflex  camera, 
as  the  hooded  focusing  device  and  reflex  feature  of 
the  Graflex  is  practically  useless  in  the  air.  The  camera 
can  be  sighted  with  sufficient  accuracy  by  looking  along 
one  corner  of  the  box  toward  the  center  of  the  object 
desired  in  the  picture,  though  a  rectangular  direct-view 
finder  is  of  advantage  in  showing  the  extent  of  the 
territory  which  will  be  covered. 

Ray  filters  will  seldom  improve  results,  even  on  a 
hazy  day.  The  lightest  ray  filter  in  ordinary  commercial 
use  requires  about  three  times  the  normal  exposure, 
and  under  light  conditions  which  would  indicate  the 
use  of  a  ray  filter  for  ground  work  an  ordinary  lens 
would  be  nearly  wide  open  with  a  1/200-sec.  exposure 
without  the  ray  filter.    To  use  a  filter  and  give  sufficient 
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CONDITIONS  IX  NEVADA  IRRIGATION  DISTRICT 

Shows  extent  of  orchard  development  in  area  pi-eviously 
heavily  wooded.  Note  relative  amounts  of  clearing  required 
in  foreground  areas.  Photo  made  on  graphlex  plate.s  at  an 
altitude  of  1,100  ft.,  8:30  a.m.,  Sept.  21,  1921.  Exposure 
1/200  second.   F-5.4   aperture. 

time  under  these  conditions  would  require  lengthening 
the  exposure  to  a  point  which  would  preclude  clear 
negatives.  Plates  probably  give  better  results,  though 
more  difficult  to  use,  than  films — quite  likely  because 
they  are  less  sensitive  to  the  vibrations  of  the  machine. 
Plate-holder  attachments  are  on  the  market  which  per- 
mit the  use  of  twelve  plates  which  can  be  readily 
changed  in  the  air. 

In  the  more  common  types  of  airplanes  the  engineer 
or  photographer  will  have  one  cockpit  to  himself,  with 
his  view  more  or  less  obstructed  by  the  wings  or  tail 


of  the  machine.  The  best  photographs  will  be  secured 
if  an  aviator  can  be  found  who  has  already  had 
experience  in  this  kind  of  work,  or  who  can  be  carefully 
instructed  in  advance  to  maneuver  his  machine  for  each 
photograph  so  that  the  object  to  be  photographed  can 


VIEW  T.\KEN  TO  ACCOMPANY  SEWAGE  FARM  REPORT 

Main  irrigation  ditches  for  sewage  distribution  in  center 
foreground.  Note  laterals  and  checks  in  alfalfa  field  at 
right.  Taken  with  graphic  camera  at  an  altitude  of  800  ft. 
at  11  a.m.,  May  6,  1922.  Exposure  1/200  second.  F-8 
aperture. 

be  taken  with  the  camera  pointed  diagonally  away 
from  the  machine,  about  half  way  between  the  wings 
and  the  tail.  The  photographs  should  be  snapped  when 
the  machine  is  moving  straight  ahead,  as  clearer  views 
will  thus  be  obtained  than  if  the  machine  is  turning. 

Because  of  the  noise  of  the  motor  communication  in 
the  air  between  photographer  and  pilot  is  usually  by 
signs  or  written  notes.  The  photographer  can  indicate 
by  pointing  the  object  which  he  wishes  to  take,  and 
the  aviator  should  then  bring  his  machine  into  proper 
position.  There  should  be  no  hesitancy  in  signaling 
the  pilot  to  return  and  repeat  the  maneuver,  if  the 
photographer  is  not  satisfied  that  he  has  secured  a  good 
view. 

As  in  any  photographic  work,  the  views  should  be 
obtained  looking  in  the  direction  of  the  light.  The 
best  results  can  ordinarily  be  obtained  from  an  altitude 
of  about  1,000  ft.  The  limits  for  such  views,  if  much 
detail  is  desired,  are  probably  between  500  and  1,500 
ft.  A  careful  aviator  is  often  reluctant  to  fly  at  these 
low  elevations,  and  ample  time  should  be  allowed  to 
get  the  machine  thoroughly  warmed  up  and  running 
.satisfactorily  before  starting  such  a  flight. 

If  the  topography  is  broken  and  landing  fields  are 
few  there  may  be  some  element  of  risk  in  flying  so  low, 
and  in  mountainous  country  the  risk  certainly  becomes 
too  great  to  permit  of  flying  at  low  elevations.  The 
worst  conditions  will  obtain  over  rugged,  and  particu- 
larly bare,  mountain-peaks  on  a  warm  summer  after- 
noon when  vertical,  eddying  and  irregular  air  currents 
will  ordinarily  necessitate  flights  from  2,000  to  5,000 
ft.  above  the  ground  surface.  Even  under  the.se  condi- 
tions, however,  excellent  general  views  can  be  obtained 
of  mountain  topography  for  water  supply,  railroad, 
highway,  or  other  developments.  Quieter  air  and  lower 
safe  altitudes  will  almost  invariably  be  found  in  the 
first  half  of  the  morning  than  later  in  the  day. 

The  direct  benefits  to  the  practising  engineer  of 
using  an  airplane  for  reconnaissance  should  not  be 
overlooked.  Most  engineers  have  had  experience  with 
the  use  of  the  camera,  and  when  oblique  aerial  photo- 
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graphs  are  to  be  made  under  their  direction  they  can 
just  as  well  take  the  photographs  themselves.  Not  only 
is  the  engineer  the  best  judge  of  the  subjects  which 
he  wishes  to  photograph,  but  by  making  the  flight  him- 
self he  gets  the  benefit  of  direct  inspection  and  study  of 
the  territory  in  which  the  work  is  projected  or  under 
way.  Where  the  chief  or  locating  engineer  desires  a 
comprehensive,  general,  first-hand  idea  of  a  mountain- 
ous watershed,  for  example,  its  topography,  improve- 
ments, foi-est  covering,  etc.,  he  can  frequently  obtain 
more  information  in  a  few  hours  in  an  airplane  than 
he  could  in  as  many  weeks  of  laborious  and  costly 
ground  travel. 

As  to  the  costs  for  the  services  of  airplane  and  pilot, 
the  commercial  rate  on  the  Pacific  Coast  is  $50  per 
hour  for  a  plane  carrying  pilot  and  two  passengers  and 
capable  of  making  50  to  60  miles  per  hour  (the  slower 
the  speed  the  better  for  photographic  purposes).  On 
a  recent  piece  of  work  in  which  a  plane  was  used  at  this 
rate  for  a  total  of  four  hours  in  the  air,  sixty  exposures 
were  made  from  which  were  selected  twenty  photo- 
graphs suitable  for  the  purposes  in  hand. 


Design  of  Storm  Sewer  and  Flood  Gate, 
Wichita  Falls,  Tex. 

By  Julian  Montgomery 

Of  Montgomery  &  Ward,  Consulting  Civil  Engineers, 
Wichita    Falls,   Tex. 

INCLUDED  in  the  construction  program  launched  by 
Wichita  Falls  two  years  ago  was  a  storm  sewer  for 
the  central  residence  and  adjacent  business  district. 
Previous  to  this  project  none  of  the  residence  dis- 
tricts contained  storm  sewers,  and  only  a  part  of  the 
business  district.  On  paved  streets  the  storm  water 
was  carried  by  surface  drainage,  and  as  the  business 
district  is  considerably  lower  than  most  of  the  residence 
districts  the  sudden  downpours  common  to  this  part  of 
Texas  often  flooded  the  business  district.  The  two 
storm  sewer  mains,  with  their  laterals,  known  as  the 
Indian  St.  and  Austin  St.  storm  sewer  systems,  wei'e 
designed  to  carry  off  the  flood  water  from  the  business 
district  and  to  relieve  the  more  thickly  populated  cen- 
tral residence  district,  part  of  which  is  paved,  but 
the  major  portion  of  which  is  yet  unpaved. 

In  making  the  design,  local  conditions  were  carefully 
studied.  Ordinarily,  the  climate  at  Wichita  Falls  is  a 
dry  one.  When  it  does  rain,  sudden  downpours,  often 
of  considerable  quantity,  are  not  uncommon.  The  .storm 
sewers  were  designed  for  a  rainfall  of  2  in.  per  hour, 
using  a  runoflf  coefficient  of  0  6  for  the  residence  dis- 
trict and  0.7  for  the  adjacent  business  district,  which 
district  is  on  the  edge  of  the  main  business  part  of  the 
city.  The  rational  method  of  design  was  used.  A 
topographical  map  of  the  city  had  only  recently  been 
completed  and  it  was  used  for  obtaining  the  drainage 
ai-eas  tributary  to  the  two  systems. 

After  receiving  bids  on  brick,  concrete  and  segmental 
blocks,  the  latter  type  was  chosen  as  being  considerably 
the  cheapest.  The  sewer  was  72  in.  in  diameter  on  one 
street  and  84  in.  on  another. 

Flood  Gate— A  feature  of  the  outfall  design  is  the 
flood  gate  and  chamber.  During  flood  stages  of  the  Rig 
Wichita  River,  the  river  water,  unless  prevented,  will 
back  into  the  storm  sewers,  and  occasionally  will  get 
high  enough  to  come  out  through  the  inlets.  Since  the 
river  water  is  verv  muddy,  a  considerable  amount  of 
mud  and  sand  will  be  deposited  in  the  sewers  unless 


the  water  is  kept  out.    The  drawing  shows  a  design  for 
a  flood  gate  which  has  proven  very  successful. 

The  gate,  which  is  built  of  red  cedar,  is  hinged  at 
the  bottom.  The  reinforced-concrete  gate  chamber  is 
so  built  that  ordinary  flow  through  the  sewer  will  pass 
under  the  gate  and  prevent  a  possible  deposit  of  sand 
or  silt  on  it  to  weigh  it  down  and  keep  it  from  floating. 
As  the  river  rises  the  top  of  the  gate  floats.  When  the 
water  gets  up  within  about  two-thirds  of  the  top  of  the 
sewer   the   gate   will    shut.      The   vertical    face  of   the 


Bcttom  Plan  of  6a+e 


Section  A-A 
SEWER  FLOOD  GATE   AT  WICHIT.A.   F.XLLS.  TE:XAS 


chamber,  or  sewer,  which  the  gate  shuts  against,  is 
inclined  toward  the  river,  so  that  the  gate  closes  the 
sewer  "before  it  comes  entirely  to  a  vertical  position, 
thus  obtaining  a  certain  amount  of  additional  pressure 
in  holding  it  shut.  In  constructing  the  concrete  gate 
chamber  the  gate  itself  was  used  as  a  form  for  the 
back  face,  so  that  it  would  fit  exactly  when  it  was  shut. 
The  storm  sewer  was  designed  by  F.  M.  Rugeley, 
office  engineer.  City  Engineering  Department,  under 
the  supei-vision  of  the  writer,  who  was  at  that  time 
city  engineer.  R.  C.  Thaxton  and  John  A.  Donald 
were  resident  engineers  in  charge  of  construction.  The 
contractor  was  C.  H.  Foley  of  Wichita  Falls. 


Soil  Gas  Leakage  Through  Basin  Floor 

Failures  in  the  floor  of  the  reflecting  pool  in  front 
of  the  Lincoln  Memorial  at  Washington  recently  led  to 
an  investigation  by  the  Bureau  of  Standards  to  deter- 
mine their  cause.  Bubbles  of  gas  had  been  observed 
rising  in  the  pool.  It  was  found  that  these  bubbles  con- 
sisted of  methane  and  carbon  dioxide,  that  they  came 
through  the  floor  from  the  ground  beneath,  and  that 
they  probably  resulted  from  decomposition  of  buried 
organic  matter  in  the  soil.  No  means  of  preventing  the 
gas  formation  were  suggested  but  it  was  recommended 
that  vents  be  provided  for  the  gas  to  escape  without 
passing  through  and  damaging  the  basin  floor. 
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Porto  Rican  Concrete  Arch  Bridge 
Has  Novel  Spandrels 

Roadway  of  Railway  Bridge  Near  Seashore  Is 

Carried  on  Slab  Supported  by  Gridiron 

Shaped  Posts  and  Braces 

A  DEEP  gorge  crossing  on   tlio   American   Railroad 
of  Porto  Rico  has  been  solved  by  the  use  of  the 
novel   type   of    spandrel   concrete    arch    shown    in    the 


floor  is  dropped  slab  12  in.  thick  with  sidewalls  to  retain 
the  ballast  in  which  are  placed  the  ties  for  the  meter- 
gage  track.  The  spandrel  columns,  12  x  16  in.  in  section, 
are  reinforced  with  straight  rods,  and  braced  by  the 
cross  struts  with  curved  knees.  In  the  line  of  the  posts 
the  arch  is  increased  in  thickness  by  6-in.  extensions 
above  and  below.  The  heaviest  locomotives  on  the  line 
weigh  84  tons. 

The  bridge  was  designed  by  Etienne  Totti,  chief  en- 
gineer of  the  railroad,  and  was  built  under  his  direction 
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PORTO  RICAN  BRIDGE 

WITH    CRO.S.S  -  BRACED 

■SPANDRELS 


accompanying  view  and  drawing.  The  bridge  replaces 
an  old  steel  truss  bridge  on  the  shore  line  of  the  rail- 
road between  Camuy  and  Quebradillas   (km.  108  838). 

The  ravine  here  is  about  120  ft.  wide  at  rail  grade  but 
has  an  almost  rectangular  bottom  section  about  65  ft. 
wide,  with  good  rock  sides.  By  throwing  an  elliptical  rein- 
forced-concrete  arch  across  the  lower  gorge  the  proper 
rail  grade  could  be  attained  with  a  high  spandrel  sup- 
port. This  support  consists  of  columns  braced  with 
horizontal  struts  in  the  line  of  the  bridge,  and  the 
construction  is  carried  along  as  a  short  viaduct  section 
at  one  of  the  approaches. 

The  arch  rib  is  solid,  65.6  ft.  span  in  the  clear  and 
13.2  ft.  wide,  varying  from  4.2  ft.  thickness  at  the  spring 
to  2.5  ft.  at  the  crown  and  reinforced  as  shown.     The 


and  the  superintendence  of  Gabriel  Martinez. 
is  .'Stated  as  $18,000. 


Its  cost 


CONORETE  BRIDGE  ON  AMERICAN  R.R.  OF  PORTO  RICO 


Further  Appropriation  for  Transandine  Ry. 

An  increase  of  1,500,000  gold  pesos  is  proposed  in  a  law 
recently  submitted  to  the  Argentine  Congress,  to  be 
used  for  the  electrification  of  the  Argentine  Transan- 
dine Ry.,  45  km.  long,  between  Zanjon  and  the  Chilean 
frontier.  A  contract  between  the  government  and  the 
Argentine  Transandine  Ry.  Co.,  already  approved,  pro- 
vides for  joint  administration  of  the  Chilean  and  Argen- 
tine transandine  roads  connecting  Mendoza  and  Los 
Andes  and  stipulates  that  the  government  shall  place  at 
the  disposition  of  the  railway  company  bonds  of  the 
Argentine  external  loan,  not  to  exceed  2,500,000  gold 
pesos,  bearing  5  per  cent  interest,  with  1  per  cent 
amortization. 
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Motor  Truck  Tractive  Resistances  on  Road  Surfaces 

Elimination  Tests  of  Measuring  Devices  Prove  Superiority  of  Space-Time  Recorders — Gasoline 
Consumption  Measured  in  Relation  to  Tractive  Resistance 


+^.  By  T.  R 

Professor   of  Highway   EngineerinB, 

AN  INVEStlGATION^of  -  the  economics  of  high- 
way grades  .■\)^s"begun~.  i^.fi^l 9  at  the  Iowa 
Engineering  ExpefiYntfiit-  Station.'  "Befoi-f^r' the  work 
had  been  under  way"  v'e&^oiig  it-became- apparent  that 
correct  values  for- trst^^ive  resistife^'Vwoul(i''be  needed 
to  e.stablish  tihe  theory,  of  highwa*'  grades!  '  An  investi-. 
gation  of, .the'  subject  of  tractive  resistance  was 
therefore  inaugurated  at  Ames  and  later  developed 
into  a  co-operative  project,  with  the  Bureau  of  Public 
Roads  and  the  Iowa  Highway  Commission  participat- 
ing. The  work  is  now  well  along  toward  completion 
and  is  under  the  supervision  of  A.  T.  Goldbeck,  of 
the  Bureau  of  Public 
Roads,  and  the  writer. 

Equipmen  t — Through 
the  co-operation  of  F.  R. 
White,  chief  engineer. 
Iowa  Highway  Commis- 
sion, trucks,  tires  and 
much  minor  equipment 
were  supplied  by  the  Com- 
mission. The  types  and 
the  characteristics  of  the 
several  vehicles  employed 
are  indicated  in  Table  I. 

Dynamometer  Measure- 
m  ents  Unsatisfactory — 
The  Davidson  dynamom- 
eter was  used  for  the  first 


.  Agg 

Iowa   State  College.  Ames.  Iowa 

tions,  aKhough  other  types  of  dynamometer  were  tried ; 
it  was  therefore  necessary  to  seek  some  other  method 
of  measurement. 

AccelerometerH  Difficult  to  Read — There  are  several 
instrum'ents  in  use  that  are  intended  to  indicate,  or 
record,  tractive  resistance  by  the  acceleration  method. 
The  Wimperis  accelerometer  was  developed  by  H.  E. 
Wimperis,  Hampstead,  England,  and  is  manufactured 
by  Elliott  Bros.  Co.,  Ltd.,  -London.  In  principle  the 
instrument  consists  of  an  unbalanced  disc  mounted 
horizontally,  with  a  spring  for  resisting  rotation  and 
for  returning  it  to  the  zero  position.     The  instrument 


CONCLUSIONS  EPITOMIZED 

1.  About  half  the  fuel  consumed  by  a  motor  car 
or  truck  is  required  to  operate  the  mechanism  and 
to  overcome  air  resistance. 

2.  Unevenness  of  surface  is  immediately  re- 
flected in  an  increase  in  tractive  resistance. 

3.  A  change  to  a  better  type  of  surface  may 
easily  save  enough  fuel  to  liquidate  the  cost  of 
the  improvement. 

i.  BituminoJis  type  roads  shoiv  materially  higher 
resistance  in  hot  weather  than  in  cold. 

5.  Rolling  resistance  on  loiv-grade  roads  is  an 
exceedingly  variable  qvxmtity. 


measurements  of  tractive  resistance.  This  dynamom- 
eter is  placed  between  the  truck  under  test  and  a 
towing  truck  and  is  designed  to  record  the  drawbar 
pull  for  a  comparatively  short  distance,  usually  either 
50  or  100  ft.  It  is  a  spring  dynamometer  with  a 
recording  device  that  plats  a  curve  of  draw-bar  pull 
and  mechanically  integrates  the  area  between  the  curve 
and  the  zero  line. 

From  the  beginning,  difficulty  was  experienced  in 
securing  concordant  results  with  this  method.  The 
dynamometer  operated  nicely  but  the  towed  vehicle 
surged  considerably,  due  to  the  slight  unevenness  of 
the  road  surface.  This  surging  introduced  impact 
errors  which  are  clearly  indicated  by  the  curve  of 
draw-bar  pull  in  Fig.  2.  In  addition  to  these  effects, 
difficulty  was  experienced  in  maintaining  uniform 
vehicle  velocity.  Undoubtedly  many  of  the  records 
were  affected  by  acceleration  as  well  as  by  impact. 

It  was  thought  that  if  the  records  were  made  by 
towing  the  truck  up  grade,  most  of  the  impact  effects 
would  be  eliminated.  This  did  not  prove  to  be  the 
case,  although  records  so  taken  are  much  less  erratic 
than  those  taken  on  level  roads. 

In  Table  II  there  are  given  some  values  of  tractive 
resistance  obtained  with  the  Davidson  dynamometer. 
Later  investigations  show  these  values  to  be  somewhat 
high,  and  they  are  chiefly  of  interest  because  they  indi- 
cate the  wide  variation  in  individual  determinations. 
No  method  was  discovered  for  eliminating  these  objec- 
tionable characteristics  of  the  dynamometer  determina- 


is  mounted  on  the  vehicle 
and  by  means  of  the 
leveling  screw  the  pointer 
is  brought  to  the  zero 
position  when  the  vehicle 
is  standing  on  a  truly 
level  place.  Any  accel- 
eration or  deceleration  of 
the  vehicle  causes  the  disc 
to  rotate  and  moves  the 
pointer  to  the  proper  scale 
indication.  The  instru- 
ment is  calibrated  to  show 
tractive  resistance  in 
pounds  per  ton. 

In  determining  tractive 
resistance  with  this  in- 
strument, the  vehicle  was  driven  at  speed  to  the  begin- 
ning of  the  section  of  road  upon  which  tractive 
resistance  was  to  be  determined,  and  then  declutched 
and  allowed  to  coast  to  rest,  or  was  allowed  to  coast 
from  rest  down  a  hill.  Simultaneous  readings  of  the 
accelerometer  and  of  speed  were  taken  as  rapidly  as 
the  observer  was  able  to  do  so.  An  accurate  and 
sensitive  speed  indicator  must  be  used  as  the  ordinary 
speedometer  is  not  sufficiently  accurate  for  the  purpose. 
It  was  found  that  certain  difficulties  were  likely  to  be 
encountered  in  using  the  instrument.  One  was  the 
effect  of  uneven  road  surfaces  on  acceleration  or  decel- 
eration. The  vehicle  does  not  change  speed  uniformly 
but  instead  travels  with  a  succession  of  erratic  changes 
in  speed  which  are  slight  but  which  are  truly  reflected 
in  the  indication  on  the  instrument.  A  large  number  of 
observations  must  be  averaged  to  eliminate  erratic 
points  on  the  curves.  A  similar  effect  is  produced  by 
the  change  in  the  relative  position  of  the  body  of  the 
vehicle  and  the  wheels,  resulting  from  the  spring  action, 
and  this  is  a  serious  matter  at  high  speed. 

Another  difficulty  was  that  of  reading  the  instru- 
ment.' The  graduations' on  the  dial  are  fairly  close 
together  and  it  is  exceedingly  difficult  to  read  the  value 
of  acceleration  or  deceleration,  particularly  when  the 
instrument  is  being  used  on  trucks. 

It  is  believed  ihat  this  instrument  would  be  satis- 
factory for  measuring  car  performance  but  for  the 
small  values  of  deceleration  obtained  in  measuring 
tractive  resistance  it  was  impossible  to  read  the  scale 
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X'fhicle 
Huiok  21-45  Touring  Car.  .  . 

I.iKht  Aviation  Army  Tniok 


Heavy  Aviation  Army  Truck 
F   W.  n.  3-t  >n  Truck    


TABLE    I.     VEHICLES    EMPLOYED    IN    TRACTIVE    RESISTANCE    INVESTIGATIONS 
Gross  Weight,  Tuns  Size  and  Type  of  Tires  Remarks 

1.85  3'J  X  4  V .  S.  Royal  Cortl,  inflation  65  to  70  lb.  per  sq.in.     Weight  includes  driver  and  observer.     Car  and  tires 

nearly  new  at  beginning  of  series  of  runs. 
4.14  Front    3^x5   Goodyear  Cord.*!,  all  weather  tread:  rear,     Truck    and  all    eqiiipme  t  new  at   beginning  of  the 

twin  55  X  5  Goodyear  Cords,  all  weather  tread;  infla-         series  of  runs. 

tion  85-90  lb.  per  sq.in 

7  I'Yont  36  X  6solids;  rear,  36  X  lOdual  «nlids Truck   and   all  equipment   new  at  beginning  of   the 

series   of   runs. 
9, 120  lb.  empty        40  x  8  cord  tires  for  one  series    100-125  lb.  inflation;     Driving  centers  removed  from  all  wheels.    Wheel  bear- 

14,650  II).  loaded  36  x  6  smooth  tread  solid  tires  for  one  series ing    friction    only    internal    resistance.       Equipment 

new  at  beginning  of  the  series  of  runs. 


with  sufficient  rapidity,  especially  during*  the  tests. 
The  Drewery  testometer  is  a  liquid  accelerometer 
consisting  of  a  U-tube  attached  to  a  small  reservoir  and 
arranged  so  that  any  retardation  or  acceleration  in  the 
line  of  the  tube  of  the   instrument  causes  the  liquid 


TABLE  II.     RESISTANCE  TO  TR.^NSLATION  ON  GRAVEL  SURFACE 

(Rolling,  Impact  and  Air  Resistances  and  Internal  Resistance  up  to  the 
Neutral  Gear) 
Draft  Pounds 

Kemarks 


Dynamometer  testa  were  made  up  a  5 .  B5%  grade  with  a  good, 
hard  smooth  gravel  surface.  Speed  approximately  6  mi.  per 
hour.  Tires  inflated  to  75  lb.  per  sq.in.  Gross  load  8,300  lb. 
Gear  shift  in  neutral. 


Average  of  all  determinations .; 148.  5 

Subtract  for  effect  of  grade ; 117.0 

Equivalent  average  draft  for  0.0  grade 31 .  5  lb.  per  ton 


Eun 

per  Toi 

r 

114.4 

2 

187.8 

3 

174.6 

4 

175.9 

5 

143.4 

6 

173.3 

7 

121.6 

8 

91    6 

9 

146.9 

10 

122.8 

II 

186   6 

12 

174.6 

13 

174.6 

14 

144.5 

15 

177.2 

16 

127.7 

17 

91.6 

to  flow  in  the  tube  to  a  position  of  equilibrium,  thus 
indicating  the  accelerating  force.  The  instrument  is 
attached  to  the  vehicle,  and,  by  means  of  an  adjusting- 
screw,  set  at  zero  when  the  car  is  standing  on  a  level 
place.  In  general  the  use  of  the  testometer  was  subject 
to  the  same  difficulties  as  were  experienced  with  the 
Wimperis  instrument. 

Space-Time  Recorder  Most  Dependable — Several  years 
ago  David  L.  Gallup,  consulting  engineer  for  the 
Nordyke-Marmon  Co.,  of  Indianapolis,  Ind.,  served  as 
chairman  of  a  committee  of  the  Society  of  Automotive 
Engineers  that  developed  an  accelerometer  for  use  with 
motor  vehicles  and  used  it  in  some  research  work.    The 


TABLE  III.    RESISTANCE  TO  TRANSLATION  ON   BITULITHIC 
PAVEMENT 
(Rolling  Impact  and  Air  Resistances  and  Infernal  Resistance  up  to  the 
Neutral  Gear) 
Draft  Pounds 
per  Ton 
Run      East        West  Remarks 


1 

48,7 

21.21 

2 

38,2 

36   9 

3 

39,4 

37.5 

4 

35.6 

39.4 

5 

35.6 

36  2 

6 

28  8 

35.7 

7 

28,2 

41   2 

H 

28  2 

36.2 

Q 

24   4 

35  7 

10 

27    5 

13.8 

II 

28,2 

20.0 

12 

24,4 

21.8 

13 

23.8 

25.0 

14 

30   0 

24.4 

15 

30,6 

25  0 

16 

34.4 

17   5 

17 

34,4 

23.1 

18 

40.0 

18.5 

19 

35.6 

16   5 

20 

40   0 

219 

21 

36.3 

21,2 

22 

40.6 

40.6 

Heavy  }i%Hation  truck.  Gears  in  neutral.  Runs  on 
Bitulilliic  pavement.  Lincoln  Way,  .\mes,  Iowa.  Speed 
approximately  8  miles  per  hour.  Gross  load  8  tons. 
Temperature  65°  F. 


instrument  and  its  use  are  described  in  The  Automobile, 
June  28,  1917,  p.  1230. 

Mr.  Gallup  loaned  his  instrument  for  the  work  at 
Ames  and  after  giving  it  a  thorough  trial  we  concluded 
that  it  offered  a  most  dependable  means  of  measuring 
tractive  resistance  by  the  retardation  method.  Mr. 
Gallup  had  to  recall  his  instrument  before  the  Ames 
work  could  be  finished  and  one  of  our  own  design,  but 
similar  in  principle,  was  constructed  for  the  completion 
of  the  Ames  investigations. 


Average  for  all  determinations 30.5  lb.  per  ton 


FIG.  1— SPACE-TIME  RECORDER  ATTACHED  TO  TRUCK 

In  its  final  form  the  instrument,  which  is  illustrated 
in  Fig.  1,  consists  of  a  paper  feed  that  moves  the  paper 
through  the  recorder  at  a  fixed  ratio  to  the  distance  the 
vehicle  travels,  and  a  time  recording  pen.  The  paper- 
feed  roll  is  driven  from  a  gear  on  the  front  wheel  of 
the  vehicle,  through  an  ordinary  speedometer  cable.  A 
clock  mechanism  actuates  the  pen  so  that  a  break  occurs 
in  the  ink  line  every  one-half  second.  Fig.  3  shows 
a  section  of  one  of  the  records  from  the  instrument. 

It  does  not  seem  to  be  generally  understood  that 
the  resistance  to  the  translation  of  a  motor  vehicle 
really  consists  of  several  quantities  that  may  vary 
independently  of  each  other.  It  is  convenient  to  con- 
sider the  following  combination  of  these  factors: 

1.  Rolling  resistance,  due  to  the  interaction  of  wheel 
and  road  surface,  and  which  usually  is  understood  to 
include  wheel  bearing  friction. 

2.  Internal  resistance,  which  is  made  up  of  bearing 
friction  and  gear  friction,  including  the  effect  of  the 
lubricant  in  the  gear  housings,  in  all  pai'ts  back  of  the 
clutch.    Usually  wheel  bearing  friction  is  excluded. 

3.  Motor  resistance,  which   includes  friction   in  the 
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FIG.  2— RECORD  FROM  TllK  l)AVlU.SO.N'  DY.NWMOMETBR 


motor  itself  and  the  power  requirements  of  engine  aux- 
iliaries, .such  as  the  pump,  generator  and  fan. 

4.  Air  resistance,  which  is  the  effect  of  the  relative 
speed  of  the  vehicle  and  the  air. 

These  various  resistances  are  usually  expressed  in 
terms  of  equivalent  force  applied  at  the  rear  axle 
and  the  customary  unit  is  pounds  per  ton  of  weight  of 
vehicle. 

The  diagram  in  Fig.  4  shows  the  approximate  values 
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■TCVIv  AND  .Sl'M.MARY  CURVES  OF  TRACTIVE  RESISTANCE 
ON  V.VRIOrS  RO.VD  SI'RFACES 
Fig.  4 — Approximate  values  of  the  various  resl.stances  of  the  "Ught  Aviation"  truck  on 
a  paved  road  .'surface.  Fig.  5 — Values  of  rolling  resistance  plu.s  air  resistance.  Fig.  6 
— Values  of  total  resistance  up  to  the  neutral  gear,  pneumatic  tire  truck.  Fig.  7— 
Values  of  rolling  resistance  plu.s  air  resistance.  Fig.  8 — Values  of  total  resistance 
up  to  the  neutral  gear,  Buick  touring  car.  Fig.  9 — Range  of  value.s  of  rolling  resistance 
on  various  cla.sses  of  surface.  From  about  100  determlnation.s  with  many  types  of 
vehicles. 
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FIG.   3— RECORD  FROM  THE  SP.\CE-TIMR   RECORDER 

of  certain  of  these   resistances   for  the  light   aviation 
truck  when  traveling  on  a  paved  road  surface. 

It  will  be  noted  that  rolling 
resistance  is  directly  influ- 
enced by  the  character  of  the 
road  surface,  although  internal 
resistance  may  be  influenced 
indirectly.  The  other  resist- 
ances are  not  particularly  in- 
fluenced by  the  character  of 
the  road  surface. 

Figs.  5  to  8,  inclusive,~sTiow 
the  results  of  some  of  the 
measurements  of  tractive  re- 
sistance. In  some  instances 
the  total  resistance  up  to  the 
clutch  was  measured.  The 
significant  information  so  far 
obtained  is  indicated  by  Fig.  9 
which  shows  the  range  of  val- 
ues of  rolling  resistance  (in- 
cluding air  resistance)  for  all 
determinations  that  have  been 
made  at  Ames  or  those  made 
elsewhere  in  so  far  as  the  re- 
ports have  been  available.  Spe- 
cific investigations  are  now  in 
progress  with  a  view  to  devel- 
oping the  law  of  variation 
within  the  zones  indicated  in 
Fig.  9.  The  averages  of  the 
values  from  this  diagram  are 
used  in  Table  V. 

Gasoline  Consumption  De- 
termiyiafions — In  order  to  se- 
cure a  check  on  the  relation  of 
tractive  resistance  to  fuel  con- 
sumption, a  number  of  trial 
runs  were  made  on  a  few  types 
of  road  surface,  on  highways 
with  very  low  grades,  for  the 
purpose  of  securing  data  on 
fuel  consumption.  Needless  to 
say  these  data  are  comparative 
only  and  even  the  same  vehicle 
will  give  periodic  variations 
in  fuel  consumption.  It  would 
not  be  safe  to  assume  that  ex- 
actly the  same  number  of  ton- 
miles  per  gallon  of  gasoline 
could  be  obtained  on  the  same 
road  with  another  vehicle, 
even  of  the  same  type.    The 
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T.\BLE     IV.     GASOLINE     C(5NSrMPTION     DETERMINATIONS 

Distance  Ton-Miles 

Trii\eled  per  Gal.f 

Run                           Kind  of  Road  Surface                                Mili.s  of  Gas 

1  Gravel — Some  soft  places 60  19.8 

2  Gravel — Hani  and  smooth. ..  ,                                              51  21.7 

3  Gravel — After  summer  showei-. .  .                                       .6  18,3 

4  Gravel — Hard  and  dry      .         ,                                            .10.5  21    9 

5  Gravel — After  summer  shower  (same  lumi  ;»f.  run  4>..       10.5  19.0 

6  Gravel — Hard  and  smooth 71.0  22   0 

7  Monolithic  brick  in  excellent  condition 10  78  29  4 

8  Same  as  run  7  on  another  day 10  78  30  0 

9  Portland  Cement  concrete — excellent  condition ,,  ,             68  30  7 

10  Hirulilhic.  excellent,  in  August 13  22  7 

11  liitulithic,  excellent,  in  ISepteniber 8  24.3. 

Averages  for  all  runs 

Ton-Miles  per 

Type  of  Surface  Cal   of  Gas 

Earth  (generally  in  poor  condition) .14.0 

Gravel 21.2"' 

Monolithic  brick 29. 7 

Portland  cement  concrete 30,  6 

Bitulithic 23.4 

runs  were  all  with  the  heavy  aviation  army  truck  carry- 
ing a  gross  load  of  8  tons  and  a  net  load  of  3,5  tons. 

Table  V  shows  the  relation  between  fuel  consumption 
and  tractive  resistance  and  is  of  interest  as  a  check 
on  the  results  obtained  by  two  widely  different  methods 
of  studying  the  subject. 

The  gasoline  consumption  on  good  paved  surfaces  is 
shown  as  unity  and  consumption  on  other  surfaces  in 
comparison  therewith.  Obviously  the  values  for  in- 
ferior surfaces  can  be  only  general  averages.  The 
relative  tractive  resistance  is  shown  in  the  column  at 
the  extreme  right.  This  table  indicates  surprisingly 
close  agreement  among  the  various  quantities. 

With  Table  V  as  a  basis,  and  a  known  tonnage  over 
a  highway,  the  engineer  can  compute  the  minimum 
justifiable  expenditure  for  any  change  in  surface  type. 

Conclusions — The  results  of  the  experiments  indi- 
cate that  about  half  of  the  fuel  consumed  by  the  motor 
car  or  truck,  under  normal  operating  conditions  on 
good  surfaces,  is  required  to  operate  the  mechanism 
of  the   vehicle   and  to   overcome  air  resistance.      The 


TABLE  v.     RELATION  BETWEEN  FUEL  CONSUMPTION  AND 
TRACTIVE  RESISTANCE 

. Sciiree  of  Data ^       Relative 

Canadian^       A,  N.3        Tractive 
Type  Amcst        Engineer      Johnson     Resistance 

Good  pavement I   00  I   00  I   00  I   00 

Macadam  and  Bit.  Mac I    23  I   24  I   20 

Gravel I   43  2   1  1  ,64  16 

Earth 2,10  2,03  2,04  2,20 

'See  Table  IV:  2Canadian  Engineer,  Aug.  29,  1922,  p.  303;  ^Engineering 
News-Record,  Nov.  7,  1918,  p.  843. 

possibilities  of  saving  fuel  to  the  motor  car  driver  who 
uses  paved  surfaces  are  confined  to  the  prevention  of 
dissipation  of  energy  by  impact  on  rough  surfaces. 

There  is  no  marked  difference  in  the  actual  rolling 
resistance  of  rubber  tired  vehicles  over  concrete,  brick 
or  sheet  pavements  that  are  in  good  repair.  Uneven- 
ness  of  surface  due  to  poor  construction  or  inadequate 
maintenance  is  immediately  reflected  in  an  increase  in 
tractive  resistance  which  may  reach  a  value  equal  to  1.25 
times  that  of  the  same  type  of  surface  in  good  repair. 

If  the  motor  car  driver  must  use  low  grade  surfaces, 
a  markedly  larger  fuel  consumption  is  required  to 
propel  the  vehicle  than  on  paved  surfaces  and  it  is 
easily  possible  that  on  heavily  traveled  trunk  lines,  the 
change  to  a  better  type  of  surface  would  save  enough 
fuel  to  liquidate  the  cost  of  the  improvement. 

The  sheet  asphalt  and  asphalt  ic  types  show  much 
higher  resistance  in  hot  weather  than  in  cold. 

The  rolling  resistance  on  the  low-grade  surfaces  such 
as  macadam,  gravel  and  earth  is  an  exceedingly  variable 
quantity,  as  would  be  expected. 


Navigable  Waters  in  the  Water  Power  Act 

MUCH  doubt  exists  a.s  to  the  exact  authority  of  the 
federal  government  in  the  execution  of  the 
Water  Power  Act  to  control  intra-state  streams  under 
the  commerce  clause  of  the  Constitution  and  a  suit  by 
the  State  of  New  York  to  define  this  authority  is  now 
before  the  courts.  It  is  interesting,  therefore,  to  note 
the  interpretation  of  the  situation  given  by  0.  C, 
Merrill,  executive  secretary  of  the  Federal  Power  Com- 
mission, in  a  paper  read  at  the  San  Francisco  meeting 
of  the  American  Society  of  Civil  Engineers,  Oct.  4, 
1922.    His  remarks  on  this  phase  of  the  act  follow: 

When  power  projects  involve  lands  or  other  property  of 
the  United  States  the  jurisdiction  of  the  commission  admits 
of  no  doubt.  Ownership  is  a  question  of  fact,  and  when  the 
fact  is  established,  the  authority  of  the  commission  is  clear 
and  is  exclusive.  Outside  of  the  public  lands  and  reserva- 
tions the  jurisdiction  of  the  commission  involves  two  classes 
of  streams;  first,  those  streams  which  are  defined  in  the  act 
as  "navigable  waters,"  over  which  the  commission  has  direct 
jurisdiction,  and  in  which  development  cannot  lawfully  be 
made  without  its  prior  approval;  and  second,  those  non- 
navigable  tributaries  of  navigable  waters  in  which  power 
development  by  altering  the  natural  flow  would  affect  the 
navigable  capacity  of  the  navigable  waters.  The  second 
class  come  under  the  jurisdiction  of  the  commission  only 
when  declarations  of  intention  to  construct  dams  within 
them  are  filed  wdth  the  commission. 

The  Act  defines  navigable  waters  as  "those  parts  of 
streams  or  other  bodies  of  water  over  which  Congress  has 
jurisdiction  under  its  authority  to  regulate  commerce  with 
foreign  nations  and  among  the  several  states,  and  which 
either  in  their  natural  or  improved  condition  notwithstand- 
ing interruptions  between  the  navigable  parts  of  such 
streams  or  waters  by  falls,  shallows,  or  rapids  compelling 
land  carriage,  are  used  or  suitable  for  use  for  the  transpor- 
tation of  persons  or  property  in  interstate  or  foreign  com- 
merce, including  therein  all  such  interrupting  falls,  shal- 
lows, or  rapids;  together  with  such  other  parts  of  streams 
as  shall  have  been  authorized  by  Congress  for  improvement 
by  the  United  States  or  shall  have  been  recommended  to 
Congress  for  such  improvement  after  investigation  under  its 
authority." 

Whether  a  stream  has  been  recommended  for  improve- 
ment, or  improvement  has  been  authorized  or  actually  made, 
is  a  simple  question  of  fact.  Whether  it  is  used  in  the  trans- 
portation of  persons  or  property  in  interstate  or  foreign 
commerce  is  also  a  question  of  fact  which  may  be  determined 
upon  investgation ;  but  whether  if  so,  the  amount  or  char- 
acter of  such  commerce  is  sufficient  to  warrant  the  assertion 
of  jurisdiction  by  the  commission  is  a  matter  for  decision  in 
the  individual  case.  Similarly,  whether  a  stream  whch  is 
not  now  used  in  interstate  or  foreign  commerce  is  suitable 
for  such  use  is  a  matter  of  judgment,  and  decision  must 
rest  upon  the  character  of  the  stream  and  upon  the  prob- 
ability of  the  future  development  of  commerce. 

The  Act  provides  a  procedure  whereby  anyone  proposing 
to  build  a  dam  in  any  stream  of  doubtful  status  may  make 
declaration  of  his  intention  and  have  the  matter  conclu- 
sively determined  by  the  commission.  There  has  been  criti- 
cism, particularly  in  the  New  England  States,  that  the  defini- 
tion contained  in  the  Act  is  not  clear  and  that  the  Act  should 
be  so  modified  or  the  definition  so  interpreted  by  the  com- 
mission that  the  limit  of  navigability  on  any  stream  may 
be  determined  with  such  exactness  that  no  one  need  ever 
be  in  doubt  or  apply  to  the  commission  for  detennination. 

The  question  of  navigability  is  not  one  of  mathematical 
formulas,  and  there  is  no  more  probability  that  it  can  be 
removed  from  the  domain  of  individual  judgment,  than  that 
our  laws  in  general  can  be  drawni  with  such  precision  that 
the  services  of  the  courts  in  their  interpretation  can  be  dis- 
pensed with.  The  decisions  of  the  commission  in  the  indi- 
vidual cases  presented  to  it  will  establish  precedents  that 
will  gradually  clear  the  situation. 
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Wide-Web  Column  Tests  for 
Delaware  River  Bridge 

Web-Plate  Proportioning  Is  Being  Studied  to  Check 

Tower  Design — Bending  Tests  of  Cable 

Sections  Also  Planned 

STRENGTH  tests  of  fourteen  wide-web  columns  are 
in  progress  at  the  Bureau  of  Standards  for  the 
Delaware  River  Bridge  Joint  Commission,  which  is  build- 
ing the  1,750-ft.  suspension  bridge  between  Philadelphia 
and  Camden.  In  the  construction  of  the  towers  of  this 
bridge,  which  are  cellular  columns  built  up  of  plates  and 
angles,  the  permissible  ratio  of  thickness  to  unstayed 
width  of  plate  webs  is  an  important  factor.  Under 
e.xisting  practice,  well  fixed  in  bridge  specifications  since 
the  tests  reported  by  Bouscaren  before  the  American 
Society  of  Civil  Engineers  in  1880,  a  compression  plate 
should  not  be  wider  between  lines  of  support  than 
thirty  times  its  thickness. 

The  tests  are  planned  to  investigate  the  validity  of 
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6age    Arrangement  for  Tests         sirttening-gifder 

TEST  COLTTMN  FOR  INVE.siTIGATING  RATIO  OF  WEB  WIDTH  TO  THICKNESS 

Seven  test  sections  with  different  web  thicknesses  have  been   built,   and   two  specimens 
of  eacli    are  being  tested.      Under  present   practice   a   compression    plate   should    not   bi 


wider   between   lines  nf  support  than   thirty   times   its   thickness 
ranging  up  to  twice  as  great  will  be  tested. 

this  rule,  based  on  tests  of  three  columns  with  12-in. 
channel  webs,  as  well  as  to  determine  the  effect  of  vari- 
ous elements  of  manufacture,  such  as  the  inevitable 
presence  of  slight  buckles  or  waves  in  the  web  plate,  on 
the  strength  of  the  column. 

These  tests  are  part  of  a  larger  test  program  which 
will  be  carried  out  to  verify  important  elements  of  the 
construction  of  this  bridge,  or  to  give  a  more  adequate 
basis  for  the  calculation  of  certain  auxiliary  actions. 
Among  the  other  tests  for  which  definite  plans  have 
been  made  are  bending  tests  on  a  20-ft.  length  of  10-in. 
cable,  wrapped  as  in  the  finished  cable,  to  determine 
the  influence  of  slip  between  the  individual  cable  wires 
upon  the  resistance  to  bending  (which  determines  the 
secondary  stresses  in  the  cable) ;  and  tests  of  the 
strength  of  a  cable  strand  laid  up  around  a  strand 
shoe. 

Column-Test  Program — The  fourteen  test  specimens 
of  the  present  column  tests,  as  represented  in  the  sketch 
herewith,  are  square-end  columns  of  I-shaped  section 
35  in.  wide  by  10  ft.  long,  composed  of  four  6  x  4  x 
■J-in.  angles  and  a  34}-in.  web,  giving  a  clear  width  of 
web  plate  between  edges  of  flange  angles  of  23  in.  The 
web  thicknesses  of  the  several  columns  are  I  in.,  i  in., 
S  in.,  3  in.,  1  in.,  2  x  A  in.,  and  2  x  i  in.  The  material 
is  silicon  steel,  with  about  80,000  lb.  per  square  inch 


ultimate  strength  and  45,000  lb.  per  square  inch  yield 
point. 

The  tests  are  made  in  the  large  horizontal  hydraulic 
Emery  machine  of  the  Bureau  of  Standards;  the  col- 
umns are  tested  with  the  plane  of  the  web  vertical. 
Directly  above  and  below  the  flanges  are  horizontal 
channel-shaped  stiffening  girders  to  hold  the  test  col- 
umn against  lateral  deflection  just  as  it  would  be  held 
by  transverse  webs  or  bracing  in  the  actual  structure. 
These  stiffening  girders  take  no  longitudinal  stress; 
they  are  shorter  than  the  test  girder  and  are  not  con- 
nected to  it  but  hold  it  laterally  by  means  of  lubricated 
hook-shaped  clamps. 

Four  extensometers  of  60-in.  gage  length  on  the  out- 
standing legs  of  the  flange  angles  measure  the  general 
longitudinal  compression  of  the  column  in  the  test. 
Check  measurements  of  compression  are  taken  on  the 
stiffening  girders,  to  verify  the  absence  of  longitudinal 
stress  in  them.  The  lateral  and  longitudinal  strains  in 
the  web  of  the  test  column  are  measured  by  ten  8-in. 
extensometers  of  a  new  form,  in  which  the  longitudinal 

movement  is  measured  by  the 
variation  of  resistance  of  car- 
bon plates  in  contact,  indicated 
by  ammeters  at  the  reading 
table. 

In  addition,  the  shape  of 
the  web  plate  is  measured  by 
offset  readings  from  fixed 
straightedges  adjacent  to  one 
side  of  the  web,  these  offsets 
being  measured  by  dial  gages. 
Readings  are  taken  along  three 
gage  lines,  one  on  the  middle 
line  of  the  web  and  one  near 
each  of  the  flanges,  and  at  3-in. 
intervals  on  each  gage  line. 

Character  of  Test  Indica- 
tions— Two  of  the  test  columns 
have  been  tested  at  the  time 
of  writing,  one  with  ;'-in.  web 
and  the  other  with  s-in.  web.  The  maximum  loads 
reached  in  the  two  cases  were  approximately  41.000  and 
44,000  lb.  per  square  inch,  respectivelv,  the  thinner  web 
unexpectedly  showing  the  higher  strength,  probably  be- 
cause of  its  containing  metal  of  slightly  higher  inherent 
strength. 

The  significant  fact  observed  in  both  of  these 
tests  was  that  the  outward  buckling  of  the  web 
during  the  test  and  after  failure  was  precisely  the 
same  (though  magnified)  as  that  which  existed  before 
the  test.  Thus,  in  one  test  the  original  offset  measure- 
ments on  the  web  showed  two  slight  dome-shaped 
buckles,  several  feet  apart,  each  occupying  most  of  the 
width  between  flange  angles;  during  the  test  these 
buckles  grew  outward,  without  change  in  position  or 
size,  and  remained  as  pennanent  distortions  of  the  web 
after  failure.  The  stress  lines  which  appeared  on  the 
web  toward  the  close  of  the  test  were  everywhere  re- 
lated to  the  outline  of  these  pre-existing  irregularities 
of  web  profile. 

Slate  Auctions  Old  .Steel  Bridges 

Nineteen  old  steel  bridges  were  sold  at  auction  by  the 
Indiana  Highway  Commission  this  week,  following  the 
successful  trial  of  this  method  last  year,  when  ten 
or  twelve  bridges  were  sold. 


5^t?enin^  g/rv^r 

rZt^nholf 
^'^\s^- 
Staying  of  Flange 
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Colorado  River  Compact  Provides 
Definite  Water-Use  Allocation 

Treaty  IMust  Be  Ratified  by  Congress  and  Seven 

Legislatures — Agricultural,  Domestic  Uses 

First — Present  Rights  Guarded 

As  reported  in  Engineering  News-Record,  Nov. 
23,  p.  902,  a  treaty  has  been  formulated  whereby 
equitable  allocation  of  the  itses  of  the  Colorado 
River  has  been  arrived  at.  At  the  time  that  the 
item  referred  to  above  was  printed  definite  details 
concerning  the  compact  were  lacking.  On  Nov.  25 
the  V.  S.  Department  of  Commerce  issued  a  report 
in  explanation  of  the  conf  rence,  attended  by 
executives  involved  and  by  federal  representatives. 
That  report,  only  slightly  modified,  is  reprinted 
hereioith.- — Editor. 

THE  STATES  of  Arizona,  California,  Colorado, 
Nevada,  New  Mexico,  Utah,  and  Wyoming  have 
resolved  to  enter  into  a  compact  under  the  act  of  Con- 
gress approved  Aug.  19,  1921  (42  Statutes-at-Large, 
page  171),  and  the  acts  of  the  legislatures  of  the  said 
states.  Their  commissioners,  W.  S.  Norviel  for  Arizona, 
W.  F.  McClure  for  California,  Delph  E.  Carpenter  for 
Colorado,  J.  G.  Scrugham  for  Nevada,  Stephen  B.  Davis, 
Jr.,  for  New  IMexico,  R.  E.  Caldwell  for  Utah,  Frank  C. 
Emerson  for  Wyoming,  after  negotiations  participated 
in  by  Herbert  Hoover,  appointed  by  the  President  as 
the  representative  of  the  United  States,  have  agreed 
upon  the  following  articles : 

Article  I.  Purposes  of  Compact — The  major  purposes  of 
this  compact  are  (1)  to  provide  for  equitable  division  and 
apportionment  of  the  use  of  the  waters  of  the  Colorado  River 
System,  (2)  to  establish  the  relative  importance  of  different 
beneficial  uses  of  water,  (3)  to  promote  interstate  comity, 
(4)  to  remove  causes  of  present  and  future  controversies, 
and  (5)  to  secure  the  expeditious  agricultural  and  industrial 
development  of  the  Colorado  River  Basin,  the  storage  of 
its  waters,  and  the  protection  of  life  and  property  from 
floods.  To  these  ends  the  Colorado  River  Basin  is  divided 
into  two  basins,  and  an  apportionment  of  the  use  of  part  of 
the  water  of  the  Colorado  River  system  is  made  to  each  of 
them  with  the  provision  that  further  equitable  apportion- 
ments may  be  made. 

Article  II.  Territorial  Definitions — As  used  in  this  com- 
pact: (A)  The  term  "Colorado  River  System"  means  that 
portion  of  the  Colorado  River  and  its  tributaries  within  the 
United  States  of  America.  (B)  The  term  "Colorado  River 
Basin"  means  all  of  the  drainage  area  of  the  Colorado 
River  System  and  all  other  territory  within  the  United 
States  to  which  the  waters  of  the  Colorado  River  System 
shall  be  beneficially  applied.  (C)  The  term  "States  of  the 
Upper  Division"  means  the  states  of  Colorado,  New  Mexico, 
Utah,  and  Wyoming.  (D)  The  tei-m  "States  of  the  Lower 
Division"  means  the  states  of  Ai-izona,  California,  and 
Nevada.  (E)  "^he  term  "Lee  Ferry"  means  a  point  in  the 
main  stream  of  the  Colorado  River  1  mile  below  the  mouth 
of  the  Paris  River.  (F)  The  term  "Upper  Basin"  means 
those  parts  of  the  states  of  Arizona,  Colorado,  New  Mexico, 
Utah,  and  Wyoming  within  and  from  which  waters  naturally 
drain  into  the  Colorado  River  System  above  Lee  Ferry, 
and  also  all  parts  of  said  states  located  without  the  drain- 
age area  of  the  Colorado  River  System  which  are  now  or 
shall  hereafter  be  beneficially  served  by  waters  diverted 
from  the  system  above  Lee  Ferry.  (G)  The  term  "Lower 
Basin"  means  those  parts  of  the  states  of  Arizona,  Cali- 
fornia, Nevada,  New  Mexico,  and  Utah  within  and  from 
which  waters  naturally  drain  into  the  Colorado  River  sys- 
tem below  Lee  Ferry,  and  also  all  parts  of  said  states 
located  without  the  drainage  area  of  the  Colorado  River 
System,  which  are  now  or  shall  hereafter  be  beneficially 


served  by  waters  diverted  from  the  system  below  Lee  Ferry. 
(H)  The  term  "domestic  use"  shall  include  the  use  of  water 
for  household  stock,  municipal,  raining,  milling,  industrial, 
and  other  like  purposes,  but  shall  exclude  the  generation 
of  electrical  power. 

Article  III.  Allocatian  of  Water — (A)  There  is  hereby 
apportioned  from  the  Colorado  River  System  in  perpetuity 
to  the  upper  basin  and  to  the  lower  basin,  respectively,  to 
exclusive  beneficial  consum;  tive  use  7,700,000  acre-ft.  of 
water  per  annum,  which  shall  include  all  water  necessary 
for  the  supply  for  any  rights  which  may  now  exist.  (B) 
In  addition  to  such  apportionment  the  lower  basin  is  hereby 
given  the  right  to  increase  its  beneficial  consumptive  use  of 
such  waters  by  1,000,000  acre-ft.  per  annum.  (C)  If,  as  a 
matter  of  international  comity,  the  United  States  shall 
hereafter  recognize  in  the  United  States  of  Mexico  any 
right  to  use  of  any  waters  of  the  Colorado  River  System, 
such  waters  shall  be  supplied  first  from  the  waters  which 
are  surplus  over  and  above  the  aggregate  of  quantities 
specified  in  (A)  and  (B) ;  and  if  such  surplus  shall  prove 
insuflicient  for  this  purpose,  then  such  deficiency  shall  be 
equally  borne  by  the  upper  basin  and  the  lower  basin,  and 
whenever  necessary  the  states  of  the  upper  division  shall 
deliver  at  Lee  Ferry  water  to  supply  or.e-half  of  the  defi- 
ciency so  recognized  in  addition  to  that  provided  in  (D). 
(D)  The  states  of  the  upper  division  will  not  cause  the 
flow  of  the  river  at  Lee  Perry  to  be  depleted  below  an 
aggregate  of  75,000,000  acre-ft.  for  any  period  of  ten  suc- 
cessive years  reckoned  in  continuing  progressive  series 
beginning  vrith  Oct.  1  succeeding  the  ratification  of  this 
compact.  (E)  The  states  of  the  upper  division  shall  not 
withhold  water,  and  the  states  of  the  lower  division  shall 
not  require  the  delivery  of  water  which  cannot  reasonably 
be  applied  to  domestic  and  agricultural  uses.  (F)  Further 
equitable  apportionment  of  the  beneficial  uses  of  the  waters 
of  the  Colorado  River  System  unapportioned  in  (A),  (B) 
and  (C)  may  be  made  in  the  manner  provided  in  (G)  at 
any  time  after  Oct.  1,  1963,  if  and  when  either  basin  shall 
have  reached  its  total  beneficial  consumptive  use  as  set  out 
in  (A)  and  (B).  (G)  In  the  event  of  a  desire  for  a  further 
app  rtionment  as  provided  in  (F)  any  two  signatory  states, 
acting  through  their  governors,  may  give  joint  notice  of 
such  desire  to  the  governors  of  the  other  signatory  states 
and  to  the  President  of  the  United  States,  and  it  shall  be 
the  duty  of  the  governors  of  the  signatory  states  and  of  the 
President  forthwith  to  appoint  representatives,  whose  duty 
it  shall  be  to  divide  and  apportion  equitably  between  the 
upper  basin  and  lower  basin  the  beneficial  use  of  the  unap- 
portioned water  of  the  Colorado  River  System  as  mentioned 
in  (F)  subject  to  the  legislative  ratification  of  the  signatory 
states  and  the  Congress  of  the  United  States. 

Article  IV.  Agrimdtural  and  Domestic  Uses  Dominant — 
(A)  Inasmuch  as  the  Colorado  River  has  ceased  to  be  navi- 
gable for  commerce,  and  reservation  of  its  waters  for  navi- 
gation would  seriously  limit  the  developments  of  its  basin, 
the  use  of  its  waters  for  purposes  of  navigation  shall  be 
subservient  to  the  uses  of  such  waters  for  domestic,  agri- 
cultural, and  power  purposes.  If  Congress  shall  not  consent 
to  this  paragraph,  the  other  provisions  of  this  compact  shall 
nevertheless  remain  binding.  (B)  Subject  to  the  provisioiis 
of  this  compact,  water  of  the  Colorado  River  System  may  be 
impounded  and  used  for  the  generation  of  electrical  power 
but  such  impounding  and  use  shall  be  subservient  to  the 
use  and  consumption  of  such  water  for  agricultural  and 
domestic  purposes  and  shall  not  interfere  with  or  prevent 
use  for  such  dominant  purposes.  (C)  The  provisions  of  this 
article  shall  not  apply  to  or  interfere  with  the  regulation 
and  control  by  any  state  within  its  boundaries  of  the 
appropriation,  use  and  distribution  of  water. 

Article  V.  Compilation  of  Hydraulic  Data — The  chief 
official  of  each  signatory  state  charged  vrith  the  administra- 
tion of  water  rights,  together  with  the  director  of  the  U.  S. 
Reclamation  Service  and  the  director  of  the  U.  S.  Geological 
Survey  shall  co-operate,  ex  officio:  (A)  To  promote  the 
systematic  determination  and  co-ordination  of  the  facts  as 
to  flow,  appropriation,  consumption,  and  use  of  water  in 
the  Colorado  River  Basin,  and  the  interchange  of  available 
information  in  such  matters;  (B)  to  ascertain  and  publish 
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the  annual  flow  records  of  the  Colorado  River  at  Lee  Ferry; 
and  (C)  to  perform  such  other  duties  as  may  be  assigned 
by  mutual  consent  of  the  signatories  from  time  to  time. 

Article  VI.  Claim  Adjustments— ShouU  any  claim  or 
controversy  arise  between  any  two  or  more  of  the  signatory 
states:  (A)  With  respect  to  the  waters  of  the  Colorado 
River  System  not  covered  by  the  terms  of  this  compact;  (B) 
over  the  meaning  or  performance  of  any  of  the  terms  of  this 
compact;  (C)  as  to  the  allocation  of  the  burdens  incident 
to  the  performance  of  any  article  of  this  compact  or  delivery 
of  waters  as  herein  provided ;  ( D )  as  to  the  construction  or 
operation  of  works  within  the  Colorado  River  Basin  to  be 
situated  in  two  or  more  states,  or  to  be  constructed  in  one 
state  for  the  benefit  of  another  state;  or  (E)  as  to  the 
diversion  of  water  in  one  state  for  the  benefit  of  another 
state,  the  governors  of  the  states  affected,  upon  the  request 
of  one  of  them,  shall  forthwith  appoint  commissioners  with 
power  to  consider  and  adjust  such  claim  or  controversy, 
subject  to  ratification  by  tlie  legislatures  of  the  states  so 
affected. 

Nothing  herein  contained  shall  prevent  the  adjustment  of 
any  such  claim  or  controversy  i  y  any  present  method  or 
direct  future  legislative  action  of  the  interested  states. 

Article  VII. — Nothing  in  this  compact  shall  be  construed 
as  affecting  the  obligations  of  the  United  States  of  America 
to  Indian  Tribes. 

Article  VIII.  Existing  Rights  Unimpaired — Present  per- 
fected rights  to  the  beneficial  use  of  waters  of  the  Colorado 
River  System  are  unimpaired  by  this  compact.  Whenever 
storage  capacity  of  5.000,000  acre-ft.  shall  have  been  pro- 
vided on  the  main  Colorado  River  within  or  for  the  benefit 
of  the  lower  basin,  then  claims  of  such  rights,  if  any,  by 
appropriators  or  users  of  water  in  the  lower  basin  against 
appropriators  or  users  of  water  in  the  upper  basin  shall 
attach  to  and  be  satisfied  from  water  that  may  be  stoied  not 
in  conflict  with  Article  III.  All  other  rights  to  beneficial 
use  of  waters  of  the  Colorado  River  System  shall  be  satisfied 
solely  from  the  water  apportioned  to  that  basin  in  which 
they  are  situated. 

Article  IX.  Enforcement  Provixions — Nothing  in  this 
compact  shall  be  construed  to  limit  or  prevent  any  state 
from  instituting  or  maintaining  any  action  or  proceeding, 
legal  or  equitable,  for  the  protection  of  any  right  under  this 
compact  or  the  enforcement  of  any  of  its  provisions. 

Article  X.  Treaty  Termination — This  compact  may  be 
terminated  at  any  time  by  the  unanimous  agreement  of  the 
signatory  states.  In  the  event  of  such  termination  all 
rights  established  under  it  shall  continue  unimpaired. 

Article  XI. — The  compact  shall  become  binding  and  obliga- 
tory when  it  shall  have  been  approved  by  the  legislatures 
of  each  of  the  signatory  states  and  by  the  Congress  of  the 
United  States.  Notice  of  approval  by  the  legislatures  shall 
be  given  by  the  governor  of  such  signatory  state  to  the 
governors  of  the  other  signatory  states  and  to  the  President 
of  the  United  States,  and  the  President  of  the  United  States 
is  requested  to  give  notice  to  the  governors  of  the  signatory 
states  of  approval  by  Congress. 

The  compact,  .signed  by  each  of  the  commissioners 
and  approved  by  Secretary  of  Commerce  Hoover,  has 
been  sent  to  the  State  Department  archives.  A  certi- 
fled  copy  has  been  forwarded  to  the  governor  of  each 
of  the  signatory  states.  The  compact  was  signed  at 
Sante  Fe,  N.  M.,  Nov.  24,  by  the  commissioners  men- 
tioned in  the  first  paragraph  of  this  article. 

I.C.C.  Postpones  Hearing  on  Utah  Central 

The  hearing  scheduled  to  take  place  before  the  Inter- 
state Commerce  Commission  on  Nov.  25.  in  the  matter 
of  the  application  of  the  Utah  Central  R.R.  for  a  cer- 
tificate of  public  convenience  and  necessity,  authorizing 
it  to  construct  a  line  of  railroad,  has  been  postponed 
until  Dec.  29.  The  hearing  will  take  place  in  Washington 
before  Examiner  H.  C.  Davis. 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  sliould  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Hydraulic  Laboratories  in  the  United  States 

Sir — Since  the  publication  in  Engineering  News-Record. 
Sept.  28,  p.  507,  of  the  table  of  hydraulic  laboratories  com- 
piled by  Engineering  Foundation,  we  have  received  in- 
formation fiom  four  additional  laboratories  and  transmit 
this  in  the  form  of  your  table.' 


Year 

Estab- 

Name  of  Laboratory              lished 

Possibilitiee 

f<.r 

Outside  Work 

Number  on 

Jtegular 

StaS 

V.  .S.  Ensineer  Dppartninnt      1921 

1.    P.    ^lo^^is    Hydraulic    Testing 

Laboratory 1919 

Midwest  Engine  Co. 1912 

No 

Not  given 

Have  not  done  testing 

One 

Six 

for  outside  coucerna  Six 

I  Iregon  state  Agricultural  College. .    1919      Limited  Two 

Besides  the  laboratories  listed,  we  have  been  informed 
that  the  following  also  have  hydraulic  laboratories,  but  have 
not  yet  received  responses  to  our  inquiries  for  detailed  in- 
formation : 

Underwriters'  Laboratories,  Chicago,  111.;  State  College 
of  Washington,  Pullman,  Wash.;  University  of  Washington, 
Seattle,  Wash.  Alfred  D.  Flinn, 

New  York  City.  Director,  Engineering  Foundation. 


Repairing  the  Gibraltar  Dam  Spillway 

Sir — In  Engineering  Neivs-Record,  Nov.  9,  p.  798,  there 
appeared  an  article  written  by  me  on  "Repairing  the  Spill- 
way to  the  Gibraltar  Dam."  I  wish  to  correct  an  error  in 
the  third  line  on  p.  801.  This  sentence  should  have  read: 
"Because  free  discharge  into  air  can  be  secured,  the  work 
will  be  constructed  so  as  to  prevent  the  formation  of  a 
standing  wave  on  the  paving."  The  use  of  the  word 
"cannot"  is  quite  misleading  and  might  easily  bring  about 
an  erroneous  conclusion.  R.  A.  HiLL, 

Quinton,  Code  &  Hill,  Consulting  Engineers. 

Los  Angeles,  Calif.,  Nov.  22. 


Driving  Piles  Near  Existing  Structures 

Sir — The  article  "Pile  Driver  Slides  Back  and  Forth  on 
Two  Greased  Poles,"  in  the  Engineering  Netcs-Record  of 
Nov.  23,  p.  895,  reminds  the  writer  of  an  experience  of  a 
number  of  years  ago  when  such  practice  caused  serious 
trouble. 

In  1893  the  New  York,  New  Haven  and  Hartford  R.R. 
built  a  two-track  pile  trestle  across  the  West  Haven  mea- 
dows adjacent  to  an  existing  two-track  pile  trestle.  The 
work  was  done  in  connection  with  the  four  track  work 
between  New  Haven  and  the  Housatonic  River.  The 
meadow  consists  of  alternate  layers  of  apparently  stiff  clay 
and  spaces  filled  with  very  soft  marshy  mud.  Driving  was 
started  at  the  west  end  with  a  driver  mounted  as  described 
in  the  article  referred  to.  Bents  had  eight  piles  each,  and 
were  in  line  with  the  bents  of  the  old  trestle,  the  ends  of 
the  caps  touching  but  not  being  connected  otherwise.  The 
first  bent  was  started  by  driving  the  pile  next  the  old 
trestle.  The  driver  was  slid  sideways  for  each  successive 
pile  until  the  bent  was  completed,  and  was  then  lolled  back 
to  the  next  bent  which  was  driven  from  the  outside  in.  The 
third  bent  was  then  driven  from  the  inside  out,  and  the 
fourth  from  the  outside  in,  and  so  on  until  about  two-thirds 
of  the  2,300  ft.  were  complete  '. 

There  had  been  slight  movements  of  the  old  trestle  due  to 
the  displacement  from  the  new  piles,  but  nothing  serious 
had  occurred.  At  about  the  two-thirds  point,  however,  where 
the  hardpan  bottom  was  some  50  ft.  below  the  marsh  sur- 
face, the  old  trestle  suddenly  moved  sideways,  an  amount 
which  actually  proved  to  be  but  a  trifle  over  2  ft.,  but  which 
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put  a  kink  in  the  track  that  made  the  movement  appear  ten 
times  as  much. 

Luckily  the  movement  occurred  in  daylight  just  after  a 
heavy  train  had  passed.  It  was  possible  to  reline  the  track 
sutticiently  to  permit  slow  operation  before  the  next  train 
was  due,  and  some  additional  movement  which  occurred 
throughout  the  next  day  or  two  was  easily  taken  care  of. 
The  rest  of  the  bents  were  driven  from  the  trestle  outward. 
This  necessitated  sliding  the  driver  back  for  each  bent,  and 
somewhat  slowed  down  the  work,  but  it  entirely  obviated 
any  further  trouble. 

The  large  amount  of  material  displaced  by  a  pile  group 
is  not  often  realized,  and  as  a  rule  it  causes  little  trouble. 
It  is,  however,  a  matter  which  should  be  given  consideration 
whenever  piling  is  driven  in  proximity  to  other  structures, 
particularly  if  they  are  of  a  character  or  age  which  renders 
them  liable  to  disturbance.  Charles  Rufus  Hakte, 

New  Haven,  Conn.,  Nov.  25.  Construction  Engineer. 


Sanitation,  Ventilation  and  Vaccination 

Sir — Many  engineers  would  like  to  see  our  profession 
given  its  due  share  of  recognition  for  what  it  has  accom- 
plished in  the  work  for  public  health,  both  in  civil  and 
military  life.  We  are  told  that  the  span  of  life  is  increas- 
ing; is  this  due  to  shortening  the  work  day  and  sanitation 
or  to  something  else?  For  years  the  work  day  was  twelve 
hours,  then  it  was  ten,  and  now  it  is  eight.  Eight  hours 
appears  to  be  the  proper  working  period  for  manual  labor. 
Paralleling  this  shortening  of  hours  has  been  the  develop- 
ment of  sanitat'on  and  safety,  to  which  engineers  have  been 
large  contributors. 

During  the  war  there  was  an  absence  of  typhoid  and 
smallpox  epidemics.  Was  this  due  to  supplying  the  camps 
with  good  water,  providing  for  sewage  disposal  and  burning 
garbage  and  other  camp  refuse  or  to  vaccination  and  inoc- 
ulation? 

The  Army  Medical  Bulletin  for  Aug.  1.5,  1922,  under  the 
caption  "Anti-Pneumonia  Vaccination,"  states:  "The  ideal 
method  of  controlling  the  spread  of  an  epidemic  disease  is 
that  of  rendering  the  susceptible  individual  immune  by 
artificial  measures.  This  procedure  is  peculiarly  applicable 
to  military  life,  where  each  person  is  governed  by  regula- 
tions promulgated  by  a  central  authority.  Certain  diseases, 
typhoid  and  paratyphoid  fevers  and  smallpox,  have  been 
practically  eliminated  from  the  Army  by  the  production  of 
an  active  immunity  by  vaccination,  but  on  the  other  hand 
we  still  have  the  great  group  of  respiratory  diseases  which 
have  remained  unconquered  by  either  vaccination  or  sanitary 
measures. 

"The  control  of  infections  of  the  respiratory  tract  consti- 
tutes the  greatest  problem  in  present  day  preventive  medi- 
cine. Modern  sanitation  has  to  a  great  extent  failed  to 
prevent  the  spread  of  these  diseases,  especially  that  of 
influenza  and  the  pneumonias.  Consequently,  many  workers 
in  the  field  of  preventive  medicine  are  directing  their  atten- 
tion to  methods  of  rendering  the  individual  immune  to  the 
infection  rather  than  protecting  him  from  the  invading 
organism.  Should  their  efforts  be  successful  the  result 
will  be  removal  of  the  greatest  menace  to  the  life  of  the 
soldier  in  time  of  war." 

Without  splitting  hairs  would  it  not  be  truer  to  state  that 
modern  ventilation,  and  not  modern  sanitation,  has  to  a 
gi'eat  extent  failed  to  prevent  the  spread  of  infections  of 
the  respiratory  tract?  In  the  Jerry  built  barracks  where 
men  were  quartered  during  the  late  war,  windows  were  kept 
open  without  any  regard  to  the  health  and  comfort  of  the 
enlisted  men.  Drafts  would  sweep  through  the  rooms  with 
the  intensity  of  Arctic  gales,  carrying  germs  from  scores 
of  coughing  men  into  every  nook  and  cranny.  As  the  bed- 
ding was  scant  and  insufficient,  the  soldiers  at  night  would 
close  the  windows.  Guards  tramping  through  the  buildings 
would  rout  such  violators  from  their  cots  and  make  them 
let  in  the  four  winds  of  heaven.  To  men  sick  and  feverish 
from  the  reactions  of  smallpox  and  typhoid  inoculations 
such  treatment  is  not  soon  forgotten. 

In  our  schools  we  have  the  same  things  to  contend  with. 
Our  children  are  required  to  sit  in  drafts,  and  as  a  conse- 


quence are  out  of  school  with  coughs  and  colds.  Common 
sense  and  teaching  seems  to  be  as  far  apart  as  the  poles,  or 
a  greater  effort  would  be  made  to  air  the  rooms  during 
recess  time,  thus  protecting  the  children  from  drafts  during 
the  study  periods. 

The  solution  of  this  problem  is  squarely  up  to  the  engi- 
neer and  architect.  We  must  learn  how  to  ventilate  our 
buildings.  Air  can  be  carried  between  the  walls,  and  floors 
should  have  registers  or  suitable  openings.  The  objects  of 
ventilation  would  be  to  supply  fresh  air  and  maintain  the 
proper  temperature.  Windows  are  for  light  and  should  only 
be  used  for  this  purpose  during  the  winter  months. 

The  means  for  attaining  health  depend  largely  upon  the 
point  of  view.  If  a  man  wants  to  improve  upon  the  work 
of  God,  then  inoculations  are  no  doubt  a  good  thing,  but  if  on 
the  other  hand  he  only  aspires  to  improve  upon  his  own 
handiwork,  then  his  time  can  be  more  profitably  employed  in 
studying  the  preparation  of  foods,  sanitation,  heating  and 
ventilation.  P.  W.  Harris. 

Renton,  Wash.,  Nov.  20. 

[Why  not  sanitate,  vcn'ilate  and  vaccinate? — Editor.] 


Bridge  Floor  That  Resisted  Fire 

Sir — The  article  on  fire  prevention  in  timber  floors 
of  highway  bridges  in  Engineering  News-Record  for  Nov.  9, 
p.  796,  is  timely  and  full  of  interest.  In  this  connection  I 
desire  to  call  your  attention  to  a  fire  on  a  county  bridge 
known  as  No.  6  Little  Deer  Creek,  in  the  mining  village  of 
Russelton. 

This  is  a  31-ft.  steel  through  plate-girder  with  17  ft. 
clear  width  between  girder  flanges.  The  floor  system  con- 
sists of  steel  floor  beams,  steel  stringers,  creosoted  nailing 
pieces  bolted  to  the  .stringers,  creosoted  yellow  pine  plank 
and  creosoted  wood  block.  The  roadway  is  defined  by  steel 
angle  wheel  guards  on  either  side.  There  is  an  open  space 
of  about  8  in.  between  the  web  of  the  girder  and  the  edge 
of  the  floor.  The  clear  water-way  below  the  girders  is 
slightly  more  than  6  ft.  A  2-in.  oil  line,  laid  in  the  bed  of 
the  stream,  passed  under  the  bridge  and,  in  September  of 
this  year,  it  sprang  a  leak  from  some  unknown  cause,  per- 
mitting the  oil  to  spread  over  the  surface  of  the  water.  It 
was  reported  that  a  miner  crossing  the  bridge  lighted  a 
newspaper  and  dropped  it  into  the  floating  oil.  The  resulting 
fire  caused  the  gi"eater  portion  of  the  surface  of  the  stone 
to  spall  off,  burned  nearly  all  the  paint  off  the  steelwork, 
charred  the  under  side  of  the  planking,  and  then  went  out. 

As  the  bridge  was  not  put  out  of  sei'vice,  these  facts  did 
not  come  to  the  attention  of  this  office  for  nearly  a  month. 
Conditions  seemed  so  favorable  for  complete  destruction  of 
the  floor  that  it  was  a  matter  of  surprise  that  no  more 
serious  damage  resulted. 

V.    R.    COVELL, 
County  Engineer,  Allegheny  County. 

Pittsburgh,  Nov.  28. 


Purchase- Valuation  of.  Stockton  Water-Works 

The  water-works  property  of  the  Pacific  Gas  &  Elec- 
tric Co.,  at  Stockton,  Calif.,  has  been  valued  at  $1,400,- 
000  by  the  State  Railroad  Commission  in  proceedings 
brought  by  the  city  to  acquire  the  property.  Engineers 
for  the  city  valued  the  property  at  $841,683  and  $1,332,- 
736.  The  company's  claim  was  $2,555,185,  but  this  in- 
cluded some  items  not  in  the  other  inventories  for 
which  the  commission  made  an  allowance.  The  com- 
mission states  in  its  report  that  the  revenues  of  1921 
are  at  the  rate  of  only  1.65  per  cent  on  the  company's 
valuation,  but  that  for  some  years  past  the  company 
has  earned  more  than  its  operating  e.xpense  and  thus 
is  entitled  to  some  "going  concern"  allowance — an 
amount  not  stated  in  the  commission's  valuation,  which 
under  the  statute  is  reported  as  a  lump  sum.  The 
population  of  Stockton  by  the  last  three  censuses  was: 
1920,  40,296;  1910,  23,252;  1900,  17,506. 
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End  Long  Controversy  Over 
Morris  Canal 

state  Gets    Water   Rights    and   Small 

Basin  while  L,  V.  R.  R.  Retains 

Big  Terminal   Basin 

AgreciTient  for  the  abandonment  of 
the  Morris  Canal  across  New  Jersey 
by  the  Lehigh  Valley  R.R.  has  been 
reached  between  the  railroad  company 
and  the  state  Morris  Canal  Commission. 
The  company  is  to  retain  the  big  basin 
on  the  Hudson  River  waterfront  of 
Jersey  City,  all  the  canal  bed  in  that 
city  west  of  the  basin  and  a  strip  of 
canal  bed  at  Phillipsburg.  The  state 
gets  the  canal  bed  east  of  Washington 
St.,  Jersey  City,  the  little  basin,  which 
contains  about  20  acres,  and  the  canal 
bed  between  Jersey  City  and  Phillips^ 
burg.  The  state  gets  also  all  water- 
rights,  securities,  other  personal  prop- 
erty of  the  Morris  Canal  &  Banking 
Co.,  and  the  sum  of  $875,000  payable 
in  five  instalments  beginning  Dec.  15. 
The  railroad  company  is  to  maintain 
the  canal  until  March  1,  1923. 

The  Morris  Canal  is  107  miles  long 
and  connects  the  Hudson,  at  Jersey 
City,  with  the  Delaware  at  Phillips- 
burg, N.  J.  It  was  built  under  a  char- 
ter granted  in  1824  to  run  for  99  years. 
If  at  the  end  of  that  period  the  state 
should  fail  to  exercise  a  purchase  op- 
tion the  charter  was  to  run  for  another 
50  years  and  in  1974  the  entire  prop- 
erty was  to  revert  to  the  state. 

Canal  LEAsia)  in  1871 
In  1871  the  canal  was  leased  to  the 
Lehigh  Valley  R.R.  and  about  20  years 
ago  navigation  was  practically  aban- 
doned. Since  then  the  waterway  has 
been  the  occasion  of  much  controversy 
between  the  state,  the  railroad  com- 
pany, and  the  communities  along  its 
banks.  The  river  terminals  at  Jersey 
City  have  become  of  great  value  to  the 
railroad  company  and  the  water-rights 
involved  in  its  charter  have  been  a  mat- 
ter of  considerable  concern  to  the  state 
and  to  the  municipalities  of  northern 
New  Jersey. 

The  Morris  Canal  Commission  was 
created  by  the  state  legislature  at  its 
last  session  to  negotiate  an  agreement 
with  the  railroad  company  and  to  report 
its  action  to  the  legislature  not  later 
than  Dec.  1,  1922. 


New  York  City  Adopts  1923 
Budget  of.  Over  $353,000,000 

The  budget  of  the  City  of  New  York 
for  the  year  1923,  as  adopted  by  the 
Board  of  Estimate  and  Apportionment 
Oct.  31  and  approved  by  the  Board  of 
Aldermen  on  Dec.  4,  totals  $353,350,- 
976.  This  includes  budgets  for  the  five 
counties  within  the  city  aggregating 
nearly  $10,600,000  and  nearly  $12,600,- 
000  of  state  tax.  The  detailed  budget 
was  published  in  the  City  Record  (New 
York  Citv)  for  Nov.  14,  1922.  Nearly 
$85,000,000  of  the  $353,000,000,  or 
almost  25  per  cent,  for  debt  service,  is 
$17,000,000  less  for  1923  than  for  1924. 
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"What  Is  a  Contractor"  to  Be 
Subject  of  Prize  Essay 

In  order  to  get  the  views  of 
members  of  the  proper  relation 
among  contractor,  engineer  and 
architect,  the  Associated  General 
Contractors  of  America  has  invited 
essays  on  the  functions  of  a  gen- 
eral contractor,  with  the  award  of 
a  prize  of  SlOO  for  the  best. 

The  questions  asked,  which  are 
to  be  answered  in  the  essays,  are: 
"When  is  a  contractor  not  a  con- 
tractor; when  is  an  architect  or 
engineer  a  contractor:  should  the 
contractor  hire  architects,  or  vice 
versa;  what  lines  should  be  drawn 
in  regard  to  a  contractor's  func- 
tions?" 

The  essays  must  not  exceed  500 
words  and  must  be  in  the  hands  of 
officials  at  the  Washington  head- 
quarters of  the  Association  before 
Dec.  31. 


To  Ballot  on  Road  Builders' 
Revised  Constitution 

Ballots  on  the  revision  of  the  con- 
stitution and  by-laws  have  been  mailed 
to  the  members  of  the  American  Road 
Builders'  Association.  The  revision  is 
due  to  the  dissatisfaction  with  the  ex- 
isting constitution  and  by-laws  ex- 
pressed at  the  last  annual  meeting.  A 
revision  committee  was  accordingly 
authorized.     The  chief  changes  are: 

1.  The  transfer  of  the  election  of  offi- 
cers from  the  board  of  directors  to  the 
membership. 

2.  The  nomination  as  an  "official 
nomination,"  of  only  one  candidate  (in- 
stead of  two,  as  now)  for  each  direc- 
torship. 

3.  Provision  for  nominations  by 
petition. 

4.  The  transfer  from  the  by-laws  to 
the  constitution  of  the  sections  relat- 
ing to  the  election  of  officers,  meetings, 
quorum  and   amendment  of  by-laws. 

Ballots  must  be  returned  to  the  office 
of  the  association  not  later  than 
Dec.  29. 


Fletcher  To  Leave  California 
Highway  Co:nmission 

Austin  B.  Fletcher,  chief  engineer, 
California  State  Highway  Commission 
and  director  of  the  California  Depart- 
ment of  Public  Works,  has  filed  his 
resignation  with  Governor  Stephens 
to  take  effect  before  the  first  of  the 
year.  This  action  is  the  result  of  a 
change  in  the  state  administration 
which  will  take  effect  Jan.  8.  when 
Governor  Stephens  vrill  be  replaced. 

Mr.  Fletcher  has  been  chief  engineer 
of  the  California  State  Highway  Com- 
mission since  its  formation  in  1911. 
Prior  to  that  time  he  was  connected 
with  the  Massachusetts  Highway  Com- 
mission. He  has  been  director  of  the 
California  Department  of  Public  Works 
since  it  was  created  last  year. 


Water  Famine  in  Mexico  City 
Causes  Riot  and  Deaths 

Improper  Gate  Operation  Floods  Pumps 

Causing  Shut-Down — 15  Are 

Killed;  50  Hurt 

Flooding  of  electrically-driven  pumps 
on  Nov.  26  caused  a  water  famine  in 
Mexico  City,  Mexico,  which  in  turn  led 
to  a  riot  of  several  hours'  duration  in 
which  15  persons  were  killed  and  50 
were  injured.  A  temporary  pump  was 
installed  and  on  Dec.  1  the  first  of  the 
disabled  pumps  was  restoi-ed  to  service. 

The  water  supply  of  Mexico  City  is 
obtained  from  springs  near  Xochimiico 
where  four  low-pressure  pumping  sta- 
tions lift  water  into  a  concrete  conduit 
leading  to  a  high-pressure  pumping 
station  at  Condesa  where  water  is 
pumped  to  service  reservoirs  located  at 
Molino  del  Ray  and  to  the  Mexico  City 
mains.  Two  sluice  gates  are  provided 
in  the  conduit  about  two  kilometers 
from  the  Condesa  pumping  station 
towards  Xochimiico.  The  gates  control 
the  level  of  water  in  the  suction  cham- 
ber of  the  Condesa  pumps. 

On  Sunday,  Nov.  26,  the  Condesa 
pumps  shut  down  owing  to  surge  on 
the  conduit.  Notwithstanding  instruc- 
tions issued  to  the  operator  to  open 
gates  wide  he  only  opened  them  par- 
tially. The  water  level  therefore  rose 
in  the  suction  chamber  of  the  Condesa 
pumps  and  discharged  through  an 
overflow  pipe  into  a  drain  leading  to 
a  sewer. 

The  drains  of  the  transformer  pock- 
ets are  connected  to  the  drain  from  the 
suction  chamber.  The  discharge  from 
the  suction  chamber  backed  up  in  the 
transformer  pocket  drains  and  flooded 
the  pump  house,  partially  s  bmerging 
the  pumps,  which  are  horizontal,  direct- 
connected  to  3,000-volt  synchronous  mo- 
tors.    The  motor  windings  were  soaked. 

The  drying  out  of  the  motors  had 
progressed  sufficiently  by  Friday  after- 
noon, Dec.  1,  to  make  it  possible  to  put 
the  first  pump  back  into  service. 

Soon  after  the  flooding  a  small 
pump  was  installed  at  Condesa,  pump- 
ing water  from  the  suction  chamber 
to  furnish  a  small  supply  from  fire 
hydrants,  whence  the  population  car- 
ried away  water  in  buckets.  Old  pri- 
vate wells  were  also  used. 

A  serious  disturbance  occurred  on 
the  evening  of  Thursday,  Nov.  29,  due 
to  popular  resentment  over  the  water 
famine.  Fifteen  persons  were  killed 
and  50  injured  in  this  riot. 


Water  Superintendent's  Job  in 
Oregon  Given  State  Engineer 

The  office  of  state  water  superin- 
tendent in  Oregon  has  been  abolished 
according  to  advices  from  that  state 
and  has  been  combined  with  the  office 
of  state  engineer.  The  change  is  to 
become  effective  Jan.  1,  1923.  George 
Cochran  is  now  water  superintendent 
of  the  state  and  Percy  Cuffer  is  state 
engineer. 
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Citizens  Committee  Reports 
on  Pennsylvania  Roads 

Numerous  Changes  in  Highway    Policy 

Recom mended   by   Body   Headed 

by  William  H.  Connell 

The  new  administration  that  as- 
sumes the  handling  of  Pennsylvania 
state  affairs  for  the  coming  four  years 
will  make  certain  changes,  it  is  be- 
lieved, following  the  recommendations 
in  the  exhaustive  report  of  William  H. 
Connell,  former  chief  engineer  of  the 
Philadelphia  Bureau  of  Highways  and 
now  adviser  to  the  Citizens  Committee 
appointed  by  Governor-Elect   Pinchot. 

The  Connell  report,  given  to  the 
members  of  the  committee  in  an  all-day 
session  at  Philadelphia  recently,  sug- 
gests numerous  changes,  all  of  which 
were  adopted  unanimously  by  the  com- 
mittee and  given  the  approval  of  the 
governor  and  the  governor-elect,  who 
attended  the  meeting.  The  report  of 
the  Subcommittee  on  Highways  was  as 
follows : 

In  the  state  are  100,000  miles  of 
public  roads,  excluding  mileages  in 
cities  and  boroughs  of  which  10,321 
comprise  the  state  system  and  are  un- 
der the  jurisdiction  of  the  state  high- 
way department.  Of  this  mileage 
4,944  miles  have  some  sort  of  hard  sur- 
facing and  5,377  are  unimproved. 
There  are  3,942  miles  of  roads  in  the 
primary  system.  The  remaining  6,379 
miles  comprise  the  secondary  system  or 
the  feeders  to  the  main  trunk-line 
roads. 

Highway'    Expenditxjres 

During  the  period  from  1911  to  1923 
about  $50,000,000  were  spent  on  main- 
tenance, $123,000,000  on  construction 
and  about  $18,000,000  on  general  mis- 
cellaneous expenses.  This  expenditure 
resulted  in  the  construction  or  recon- 
struction of  3,150  miles  of  highways. 

The  total  cost  of  improving  and  com- 
pleting the  highway  system  with  an  im- 
proved type  of  paving  will  be  about 
$350,000,000.  The  report  recommends 
the  following  policies  for  completion  of 
the  highway  system: 

I.  Comprehensive  highway  transport 
survey  so  that  plans  can  be  formulated 
on  an  economic  basis. 

.  2.  Standardization  of  right-of-way 
widths  on  both  primary  and  secondary 
systems.  Provisions  should  be  made 
for  eventually  widening  roads  in  their 
approach  to  large  cities. 

3.  Condemnation  of  land  as  soon  as 
possible  for  the  ultimate  highway  sys- 
tems. 

4.  Installation  of  a  budget  system  in- 
suring rigid  control  and  economy. 

5.  Perfection  of  plans  for  financing 
the  entire  system  of  highways  within 
a  given  time. 

6.  Legislative  appropriations  to  in- 
sure federal  aid. 

7.  Provision  for  the  collection  of  mo- 
tor license  fees  every  two  years  instead 
of  every  year. 

8.  Discontinuance  of  the  payment  of 
labor  by  county  highway  superin- 
tendents. 

10.  Prohibition  of  political  activity 
by  employees  of  the  highway  depart- 
ment. 

II.  When  detours  cause  general 
hardship,  construct  roads  half  their 
width,  permitting  public  use  of  the  half 
not   under  construction. 

12.  Important  dirt  roads  should  be 
oiled. 


W.  E.  Wood  Is  Killed  in  an 

Automobile  Accident 

W.  E.  Wood,  prominent  building  con- 
tractor of  Detroit  and  Flint,  Mich.,  and 
president-elect  of  the  Associated  Gen- 
eral Contractors  of 
America,  was  in- 
stantly killed  on 
Nov.  24  when  the 
automobile  in 
which  he  was  driv- 
ing alone  skidded 
and  overturned  on 
the  Dixie  Highway 
about  15  miles 
north  of  Flint. 
Mr.  Wood  was  on 
his  way  from  Flint, 
where  the  W.  E.  Wood  Co.,  of  which  he 
was  president,  has  the  contract  for 
constructing  a  $1,500,000  high  school 
building,  to  Saginaw. 

Mr.  Wood  was  born  in  Vincennes,  Ind. 
in  1864  and  began  his  career  as  a  con- 
tractor in  Flint.  He  was  first  connected 
with  the  Moses  Construction  Co.  of 
Chicago,  and  later  formed  his  own 
company.  Besides  erecting  a  number 
of  the  Buick  and  Chevrolet  plants  and 
school  buildings  in  Flint,  the  W.  E. 
Wood  Co.  has  erected  a  number  of  the 
larger  buildings  in  Detroit  and  other 
Michigan  cities. 

Besides  being  prominent  in  the  affairs 
of  the  A.  G.  C,  Mr.  Wood  was  a  mem- 
ber of  the  Detroit  Athletic  Club,  Old 
Colony  Club  and  the  Detroit  Golf  Club. 


Engineers  Plan  Banquet  for 
New  Italian  Ambassador 

A  reception  and  banquet  at  which 
Prince  Gelasio  Caetani,  the  new  Am- 
bassador of  Italy  to  the  United  States, 
will  be  guest  of  honor,  is  being  planned 
by  the  Federated  American  Engineer- 
ing Societies.  L.  W.  Wallace,  the 
executive  secretary  of  the  Federation 
has  written  Ambassador  Caetani  telling 
him  of  the  desire  of  the  engineers  in 
this  country  to  pay  him  this  mark  of 
respect.  No  information  has  been  re- 
ceived as  yet  at  the  Italian  Embassy  as 
to  the  time  of  the  new  Ambassador's 
arrival.  It  is  believed,  however,  that 
he  will  be  in  this  country  by  the  first 
of  the  year,  in  which  case  Mr.  Wallace 
hopes  to  arrange  to  have  Prince  Cae- 
tani as  the  guest  of  honor  at  the  an- 
nual banquet  of  Engineering  Council. 

13.  Name  highways  with  appropriate 
titles  wherever  possible. 

14.  Information  signs  of  historical 
interest  to   supplement   present  signs. 

15.  Extensive  use  of  central  mark- 
ings on  pavements  to  guide  drivers. 

i6.  Plan  state  work  in  four  divisions 
under  four  divisional  engineers. 

17.  Conibine  construction  and  main- 
tenance divisions. 

18.  Standards  of  county  superin- 
tendents of  highways  be  raised  to 
correspond  to  those  in  the  engineering 
division. 

20.  Waterbound  macadam  roads  that 
are  heavily  traveled  should  be  resur- 
faced with   bituminous  penetration. 

21.  Priority  should  be  given  to 
widening  and  elimination  of  dangerous 
curves  on  heavily-traveled  roads. 

22.  Super-elevate  all  curves. 

23.  Recommendations  relative  to  the 
acceptance  or  rejection  of  bids  should 
be  made  matters  of  public  record  im- 
mediately after  every  award. 


Government  Files  Six  More 
Cantonment  Suits 

Would  Recover  $29,000,000  From  Build- 
ers   of    Travis,    Lee,   Custer, 
Pike,  Dodge  and  Dix 

Six  additional  suits  against  contrac- 
tors who  constructed  army  camps  dur- 
ing the  war  were  filed  by  the  govern- 
ment Dec.  4.  The  first  group  of  civil 
actions  was  instituted  against  canton- 
ment builders  Nov.  24,  as  reported  in 
Engineering  News-Reeord  Nov.  30,  p. 
948.  With  the  suits  begun  Dec.  4  the 
amount  of  money  which  the  government 
seeks  to  recover  from  these  eight 
cantonment  constructors  is  brought  up 
to  $.50  000,000. 

The  projects,  contractors  and  sums 
involved  in  the  six  latest  suits  are: 

Camp  Travis,  San  Antonio,  Tex., 
Stone  &  Webster,  $3,000,000. 

Camp  Lee,  Petersburg,  Va.,  Rinehart 
&  Dennis,  Inc.,  $7,000,000. 

Camp  Custer,  Battle  Creek,  Mich., 
Porter  Bros.,  $5,000,000. 

Camp  Dodge,  Des  Moines,  la.,  Charles 
Stewart  &  Co.,  Inc.,  $3,000,000. 

Camp  Dodge,  Des  Moines,  la., 
Charles  Wietz  Sons,  $4,500,000. 

Camp  Dix,  Wrightstown,  N.  J.,  Irwin 
&  Leighton,  $6,500,000. 

A  suit  involving  the  construction  of 
one  of  the  major  New  England  camps 
was  expected  but  the  bill  of  complaint 
was  apparently  not  completed  in  time 
to  file  with  the  others. 

Complaints  Filed  Simultaneously 

The  six  bills  of  complaint,  practically 
identical  in  form,  were  filed  simultane- 
ously in  federal  district  courts  at  San 
Antonio,  Richmond,  Detroit,  Little  Rock, 
Des  Moines  and  Trenton.  All  charge 
connivance,  fraud,  waste  and  improper 
use  of  funds  and  material.  As  in  the 
case  of  the  four  initial  suits  one  of  the 
specifications  in  the  complaint  filed 
Dec.  4  is  the  charge  that  contractors 
took  advantage  of  the  government's  pre- 
occupation in  other  matters  to  violate 
the  confidence  the  government  reposed 
in  them. 

According  to  oflficial  figures  Camp 
Lee  with  one  exception  was  the  most 
costly  of  the  cantonment  projects. 
More  than  $18,000,000  was  spent  on 
Lee,  $13,846,000  at  Camp  Custer; 
$11,296,000  at  Dodge;  $13,545,000  at 
Dix;  $12,748,000  at  Pike;  and  $9,880,000 
at  Travis.  Camp  Knox  at  Stithton,  Kv., 
holds  the  high  record  in  cost,  $18,733,184 
having  been  paid  for  its  construction, 
according  to  the  official  figures. 

Following  the  filing  of  suits  on  Dec.  4 
an  announcement  was  made  by  the  De- 
partment of  Justice  oflicials  that  still 
more  suits  were  to  follow  against  con- 
tractors who  built  major  wartime  con- 
struction projects. 


Interest  Increases  in  Michigan 
Highway  Short  Course 

According  to  word  received  from 
A.  H.  Blanchard,  professor  of  highway 
engineering  and  highway  transport, 
University  of  Michigan,  extreme  inter- 
est is  expected  in  the  highway  engineer- 
ing and  highway  transport  short  course 
to  be  held  from  December,  1922,  to 
March,  1923.  The  attendance  at  these 
courses  has  increased  during  the  past 
three  years  as  follows:  1919-20,  29  men; 
1920-21,  45  men;  and  1921-22,  94  men. 
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Debate  Rail  Consolidations 
at  I.C.C.  Hearings 

Hill  Roads  Oppose  Commission   Plan — 

Southern  Pacific  Would  Retain 

Cenlral  Pacific  Lines 

Two  hearings  now  in  progress  before 
the  Interstate  Commerce  Commission 
have  developed  much  controversy  over 
the  proposal  that  the  railroad  systems 
of  the  country  be  consolidated  into 
eighteen  or  twenty  systems.  One  of 
these  has  to  do  with  the  northwestern 
roads,  while  the  other  touches  the 
Southern  Pacific  and  the  Union  Pacific 
Systems. 

The  commission's  plan  for  grouping 
the  northwestern  roads  has  aroused 
strong  opposition  on  the  part  of  the 
Hill  roads.  Under  the  plan  proposed, 
these  would  be  separated,  the  Great 
Northern  linked  with  the  Chicago,  Mil- 
waukee &  St.  Paul  and  the  Burlington 
and  the  Northern  Pacific  left  in  another 
group.  The  Colorado  &  Southern,  now 
controlled  by  the  Burlington,  would  be 
grouped  with  the  Santa  Fe. 

In  behalf  of  the  Hill  roads  it  is  main- 
tained that  the  Burlington,  the  North- 
ern Pacific,  and  the  Great  Northern 
now  have  a  strong  community  of  in- 
terest built  up  through  twenty  years, 
and  that  the  Burlington  is  in  no  way 
competitive  with  either  the  Northern 
Pacific  or  Great  Northern.  Practically 
all  the  freight  handled  by  the  Northern 
Pacific  and  the  Great  Northern  is  said 
to  be  competitive  with  other  lines,  such 
as  the  Chicago,  Milwaukee  &  St.  Paul, 
the  Soo  Line,  the  Chicago  Northwest- 
ern, and  the  Union  Pacific,  so  that  by 
consolidating  the  Northern  Pacific  and 
the  Great  Northern  with  the  Burling- 
ton, competition  will  still  be  protected 
without  breaking  up  the  existing  Hill 
system. 

In  the  course  of  his  testimony,  Hale 
Holden,  president  of  the  Burlington 
road,  criticised  the  plan  of  the  com- 
mission as  based  too  largely  on  east 
and  west  traffic  instead  of  giving  due 
importance  to  the  north  and  south 
traffic.  He  pointed  to  the  great  north 
and  south  lanes  of  traffic  that  are  de- 
veloping and  that  will  continue  to  de- 
velop, and  urged  that  this  possibility 
be  given  due  weight  in  planning  the 
primary  systems. 

Southern  Pacific  Hearing 

The  hearing  on  the  appeal  of  the 
Southern  Pacific  to  retain  control  of 
the  Central  Pacific,  despite  the  recent 
dissolution  order  by  the  Supreme  Court, 
has  developed  sharp  diflference  of  opin- 
ion among  the  shippers  and  the  com- 
munities interested.  The  railroad  com- 
missions of  California  and  Nevada 
urge  a  continuance  of  the  union  be- 
tween the  companies,  while  those  of 
Wyoming  and  Idaho  urge  approval  of 
the   separation. 

Many  shippers  in  California  favor 
the  strong  California  railroad  system 
that  is  insured  by  the  present  union 
of  the  roads,  and  point  to  the  havoc 
that  would  be  worked  on  the  Southern 
Pacific  by  the  loss  of  the  Central 
Pacific  lines  and  branches.  Others  point 
to  the  traffic  benefits  that  might  be  de- 
rived from  an  independent  Central  Pa- 
cific or  one  joined  to  the  Union  Pacific. 

Some  witnes.ses  from  Utah  and  Colo- 
rado favor  the  separation  of  the  lines 
because  of  their  belief  that  the  South- 
ern    Pacific    control    of    the    Central 


Western  Society  Promotes 
Short  Story  Contest 

"To  encourage  and  develop  the 
power  of  expression  as  a  step  to- 
ward making  the  members  of  the 
Western  Society  of  Engineers  more 
useful  as  dreamers,  builders  and 
leaders,"  a  short  (6,000  word) 
story  contest  has  been  initiated  by 
that  society.  Prizes  are  to  be 
offered  for  excellence  in  expres- 
sion, humor  and  research.  Con- 
testants are  fo  be  divided  into  two 
classes,  under  and  over  30  years 
of  age.  The  society  is  to  sell  the 
successful  papers  and  turn  the 
proceeds  over  to  the  author. 

For  the  purpose  of  encouraging 
versatility  and  increasing  the 
popular  interest,  the  first  competi- 
tion closing  April  15,  1923  is  to  be 
for  non-technical,  popular  stories 
built  on  a  foundation  of  engineering 
facts.  Full  credit  will  be  given  for 
humor  and  the  use  of  fiction  when 
not  in  conflict  with  established 
facts.  The  writers  are  to  be  en- 
couraged to  discover  or  to  create 
the  story,  romance  and  human  in- 
terest that  inspires  every  great 
venture. 


Ohio  Water  Purification  Men 
Adopt  High  Standards 

Special  Correspondence 
Sixty-five  water  filtration  plant  su- 
perintendents and  chemists  from  sixty- 
two  cities  and  towns  having  water  puri- 
fication plants  met  in  Columbus,  Nov. 
16-18  as  the  second  Ohio  Conference  on 
Water  Purification.  Various  problems 
connected  with  water  treatment  and 
water  analysis  were  discussed  and  a 
rigid  standard  for  the  quality  of  filter 
effluents  was  adopted.  It  was  shown  at 
the  conference  that  the  majority  of  the 
filter  plants  in  the  state  now  have  no 
difficulty  in  reaching  the  standard 
adopted  by  the  conference,  which  is  to 
the  efl'ect  that  all  filter  effluents  before 
chlorination  virtually  equal  the  "Ti-eas- 
ury  standard"  of  2  B.  coli  per  100  cc. 

The  discussions  at  the  conference 
showed  a  recent  trend  toward  water 
softening  in  Ohio.  Three  new  water 
treatment  plants  in  the  state,  those  at 
Defiance,  Delaware,  and  Newark,  have 
incorporated  softening  with  purifica- 
tion, and  many  other  Ohio  cities  are 
considering  doing  the  same. 

Serious  water  shortage  in  various 
cities  and  villages  in  Ohio  during  1922 
was  also  brought  out.  The  reserve  sup- 
plies of  Ashland,  Blanchester,  Jefferson 
and  Washington  C.  H.  are  completely 
exhausted,  while  on  Nov.  16  Columbus 
had  only  26  days'  supply  in  storage. 

The  presiding  officer  of  the  confer- 
ence was  J.  W.  Ellms  of  Cleveland.  The 
chairman  for  the  ensuing  year  will  be 
Charles  P.  Hoover  of  Columbus.  The 
next  conference  will  be  held  in  No- 
vernber,  1923— probably  at  Newark, 
Ohio,  where  an  8-m,g.d.  water  purifica- 
tion and  softening  plant  is  under  way. 


Howells-Hood  Design  Wins  Chi- 
cago Tribune  Building  Prize 

In  the  competition  for  architectural 
designs  for  the  new  building  for  the 
Chicago  Tribune  the  first  prize  of 
$50,000  has  been  awarded  to  John  Mead 
Howells  and  Raymond  M.  Hood,  of 
New  York.  Under  the  terms  of  the 
competition  they  will  be  the  architects 
for  the  structure.  The  second  prize  of 
$20,000  was  awarded  to  Eliel  Saarinen, 
of  Helsingfors,  Finland,  in  association 
with  Dwight  G.  Wallace  and  Bertell 
Grenman,  of  Chicago.  The  third  prize 
of  $10,000  goes  to  Holabird  &  Roche, 
Chicago.  The  remainder  of  the  $100,- 
000  prize  fund  will  be  distributed 
among  ten  American  architects  who 
were  invited  to  submit  designs. 

This  new  building  is  to  be  erected  at 
431  No.  Michigan  Ave.,  outside  of  the 
congested  business  district  and  just 
north  of  the  Chicago  River  bridge, 
where  it  will  be  a  very  conspicuous 
structure.  The  building  will  occupy  a 
site  100  X  135  ft.  and  will  have  a  total 
height  of  400  ft. 


J.  L.  Harrington  Installed 
as  A.S.M.E.  President 

During  its  annual  convention  in  New 
York  City  this  week  the  American  So- 
siety  of  Mechanical  Engineers  installed 
as  its  new  president  John  Lyle  Har- 
rington, of  the  consulting  engineering 
firm  of  Harrington,  Howard  &  Ash, 
Kansas  City,  Mo. 

Mr.  Harrington  was  born  in  Law- 
rence, Kan.,  in  1868  and  is  an  A.B., 
B.S.  and  C.E.  of  the  University  of 
Kansas.  He  has  beem  designer  for  the 
Berlin  Iron  Bridge  Co.,  assistant  chief 
engineer  of  the  Bucyrus  Co.,  So.  Mil- 
waukee, Wis.,  assistant  engineer  of 
bridges  and  buildings  for  the  Baltimore 
&  Ohio  R.R.,  and  chief  engineer  and 
manager  of  the  Locomotive  &  Machine 
Co.  of  Montreal.  For  three  years  he 
was  executive  engineer  of  the  C.  W. 
Hunt  Co.  of  West  New  Brighton,  N.  Y. 

In  business  for  himself,  he  was  first 
associated  with  J.  A.  L.  Waddell  of 
Kansas  City.  He  is  now  with  E.  E. 
Howard  and  L.  R.  Ash. 


Pacific  property  results  in  a  diversion 
of  transcontinental  business  over  the 
lines  of  the  former  through  El  Paso 
rather  than  through  their  own  states. 
Others  fear  a  transportation  monopoly 
by  the  Union  Pacific  and  urge  a  con- 
tinuation of  the  existing  relationship. 


Contract  Let  on  Reaction  Turbine 
for  Record  Head  of  850  Ft. 

The  Portland  Ry.  Light  &  Power  Co., 
of  Portland,  Ore.,  has  awarded  to  the 
Pelton  Water  Wheel  Co.  contract  for  a 
35,000-hp.  reaction  turbine  to  be  de- 
livered within  12  months  for  installa- 
tion at  the  Oak  Grove  hydro-electric 
plant  now  being  built  on  the  Clackamas 
River.  The  new  unit  will  be  of  the 
Francis  type,  designed  for  a  head  of 
850  ft.  It  will  operate  at  514  r.p.m. 
and  will  have  a  specific  speed  of 
twenty-one.  The  Moody  spreading 
draft  tube  will  be  used. 

The  world's  record  for  high-head  re- 
action turbines  is  now  held  by  the 
Kern  River  No.  3  plant  of  the  Southern 
California  Edison  Co.  where  two  25,000- 
kw.  Francis  turbines  are  operating 
under  an  80G-ft.  head.  The  design  of 
the  Oak  Grove  unit  will  have  the  benefit 
of  experience  at  Kern  River  No.  3  and 
will  embody  features  of  design  of  both 
the  Pelton  Water  Wheel  Co.  and  the 
I.  P.  Morris  Department  of  the 
William  Cramp  &  Sons  Ship  &  Engine 
Building  Co.,  recently  consolidated  with 
the  Pelton  company. 
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Forty-Eighth  Annual  Meeting  of 
New  Jersey  Sanitarists  Held 

Among:  the  fourteen  papers  read  at 
the  forty-eighth  annual  meeting  of  the 
New  Jersey  Sanitary  Association  at 
Lakewood,  N.  J.,  Dec.  1  and  2,  were 
several  dealing  with  engineering  or  re- 
lated topics.  In  the  course  of  his 
presidential  address  on  "Municipal  Zon- 
ing and  Health"  Dr.  Charles  V.  Craster, 
health  officer  of  Newark,  gave  as  some 
of  the  benefits  of  zoning  the  better  dis- 
tribution of  light,  air  and  population. 
Dr.  Haven  Emerson,  formerly  health 
commissioner  of  New  York  City,  in  an 
outline  of  "The  Nature  and  Purpose  of 
a  Health  Survey,"  stated  that  the  health 
officer  should  be  the  diagnostician  of  his 
community  just  as  the  private  prac- 
titioner   is    of    his    individual    patients. 

A  typhoid  carrier  was  defined  by  Dr. 
Louis  Harris,  New  York  City  health 
department,  in  discussing  a  paper  on 
"The  Use  of  a  Laboratory  in  the 
Epidemiology  of  Typhoid  Fever"  by 
C.  K.  Blanchard,  bateriologist.  New 
Jersey  Department  of  Health,  as  a  per- 
son who,  six  months  after  having  had 
typhoid  fever  excretes  typhoid  germs 
from  time  to  time.  Those  excreting 
typhoid  germs  during  the  second  three 
months  after  having  had  typhoid  are 
called  temporary  carriers,  while  former 
typhoid  patients  up  to  three  months  are 
termed  typhoid  convalescents. 

A  fairer  method  of  distributing  con- 
struction costs  between  the  communities 
included  in  the  Elizabeth  and  Rahway 
Rivers  Sewer  District  than  is  practiced 
in  the  Passaic  Valley  Sewerage  Dis- 
trict was  mentioned  by  Alexander 
Potter,  consulting  engineer.  New  York 
City,  as  one  reason  why  the  former 
district  has  had  its  trunk  outfall  sewer 
in  use  so  long  (since  1902)  that  a 
supplementary  sewer  is  now  projected, 
while  the  Passaic  Valley  outlet  is  not 
yet  completed.  In  the  Passaic  district 
the  cost  is  distributed  among  the 
municipalities  concerned  in  accordance 
with  the  assessed  valuation  of  years 
back,  which  plan  has  caused  opposition 
in  some  municipalities.,  while  in  the 
Elizabeth-Rahway  district  the  distribu- 
tion is  based  on  the  proportionate  cost 
of  the  carrying  capacity  provided  for 
each  community. 

The  election  of  officers  for  1922-23  re- 
sulted in  the  choice  of  Dr.  E.  J.  Marsh, 
of  Paterson,  as  president,  and  Chester 
G.  Wigley  (with  Clyde  Potts,  consulting 
engineer,  New  York  City)  as  chairman 
of  the  Executive  Committee.  Dr.  Ed- 
ward Guion,  Atlantic  City,  N.  J.,  was 
continued  as  secretary.  The  association 
voted  to  become  an  affiliate  of  the 
American  Public  Health  Association. 


Local  Bodies  Addressed  by  City 

Managers  in  Convention 

Ninety-four  delegates,  most  of  whom 
were  engineers,  attended  the  convention 
of  the  City  Managers'  Association  at 
Kansas  City,  Mo.,  Nov.  14  to  16 — the 
best  attended  meeting  of  this  organi- 
zation since  its  inception.  While  the 
managers  were  in  the  city  they 
addressed  the  Chamber  of  Commerce, 
City  Club,  Woman's  Athenaeum,  Wom- 
an's City  Club,  Rotary  Club  and  Engi- 
neers' Club.  The  last-named  tendered 
the  managers  a  banquet  and  an  excur- 
sion around  the  city,  each  automobile 
containing  a  local  engineer  as  guide. 


The  Engineer  in 
Public  Life 


WILLIAM  B.  POWELL 

As  chairman  of  its  engineers  and 
architects  group  and  a  member  of  its 
ways  and  means  committee,  William  B. 
Powell,  treasurer  of 
the  Industrial  Plan- 
ning Corp.,  engi- 
neers, has  taken  a 
prominent  part  in 
the  activities  of  the 
Buffalo  (N.  Y.) 
Chamber  of  Com- 
merce. During  the 
recent  revision  of 
the  city's  building 
code  Mr.  Powell 
served  on  the  com- 
mittee which  drafted 
the  new  regulations 
and  recently  he  has  been  actively 
associated  with  the  Buffalo  City  Plan- 
ning Association.  He  has  worked  to 
decrease  the  number  of  motor  acci- 
dents, and  as  a  member  of  the  National 
Safety  Council  is  an  advocate  of  safe- 
guards for  workers  in  factories. 

Mr.  Powell  is  a  graduate  of  Stevens 
Institute  of  Technology,  class  of  1892, 
and  has  served  on  various  committees 
of  national  engineering  societies  in 
their  relations  with  the  public.  He  has 
been  a  supporter  of  the  movement  to 
establish  a  national  department  of 
public  works  and  was  one  of  the  or- 
ganizers of  the  Federated  American 
Engineering   Societies. 

Hon.  Henry  Allen,  governor  of  Kan- 
sas, in  his  address  on  "Municipal  Gov- 
ernment," stressed  the  shortcomings  of 
the  aldermanic  form,  the  commission 
form  and  the  city  manager  form  of 
government,  but  held  the  manager  form 
superior  to  anything  yet  tried. 

"Modern  Charters"  was  the  title  of 
an  address  by  Prof.  C.  M.  Fassett,  of 
the  department  of  municipal  engineer- 
ing. University  of  Kansas.  He  spoke 
of  the  present  day  tendency  to  shorten 
charters  and  eliminate  partisanship  in 
municipal  elections.  Professor  Fassett 
was  formerly  mayor  of  Spokane,  Wash, 
From  his  personal  knowledge  in  that 
position  he  recalled  the  evils  of  political 
administrations  and  compared  them 
virith   business   administrations. 

Municipal  versus  private  onership  of 
public  utilities  was  debated  by  Delos 
Wilcox,  New  York  City,  on  the  affirma- 
tive, and  Paul  Haynes,  of  Indianapolis, 
on  the  negative.  Mr.  Wilcox  criticized 
privately  oviTied  utilities,  especially  in 
their  handling  of  refinancing,  in  which 
bond  issue .  after  bond  issue  has  been 
pyramided  without  provision  for  pay- 
ment. He  compared  this  procedure  with 
the  programs  of  many  cities  where  the 
utilities  have  been  entirely  paid  for 
or  where  those  that  are  not  paid  for 
have  rates  that  will  retire  the  entire 
bond  issue  before  the  expiration  of  the 
bonds.  Mr.  Haynes.  who  is  an  ex- 
member  of  the  Indiana  Public  Utility 
Commission,  deplored  the  socialistic 
tendencies  of  the  day. 

The  newly  elected  officers  are  as  fol- 
lows: President,  Louis  Brownlow, 
Petersburg,  Va.;  vice-presidents,  R.  B. 
Rigsby,  Durham,  N.  C.,  I.  C.  B  rower, 
Pontiac,  Mich.,  and  C.  W.  Koiner,  Pasa- 
dena, Calif.;  secretary,  John  G.  Stutz, 
Lawrence,  Kan. 


Locomotive  Blast  Raises  Bridge 
Planks;  Police  Close  Structure 

The  effect  of  heavy  blast  from  a  loco- 
motive in  raising  a  few  sidewalk  planks 
in  the  Van  Buren  St.  plate  girder  span 
over  the  tracks  to  the  Chicago  union 
station  on  Nov.  16  led  a  police  officer  to 
report  the  structure  as  dangerous  and 
it  was  closed  to  traffic  until  inspection 
of  the  "accident."  Although  the  struc- 
ture is  old  it  is  in  safe  condition,  but 
will  be  rebuilt  next  year  in  connection 
with  improvements  for  the  new  union 
station. 


Engineering  Societies 


Calendar 

Annual   Meotingrs 


FEDERATED  AMERICAN  ENGI- 
NEERING SOCIETIES.  Wash- 
ington. D.  C.  ;  Annual  meeting 
Washington.    Jan.    11-12.    1923. 

AMERICAN  ROADBUILDERS  AS- 
SOCIATION, New  York  City  ; 
Annual  Convention.  Chicago,  Jan. 
15-18. 

AMERICAN  SOCIETY  OF  CIVIL, 
ENGINEERS.  New  York  City  ; 
Annual  meeting.  New  York  City, 
Jan.  17-18. 

AMERICAN  CONCRETE  INSTI- 
TUTE. Detroit  ;  Annual  Conven- 
tion.   Cincinnati,    Jan.    22-26. 

ASSOCIATED  GENERAL  CONTRAC- 
TORS OF  AMERICA,  Washing- 
ton, D,  C. ;  Annual  meeting  Lo.s 
Angeles,  Jan.  30-Feb.  .■!. 


The    Western    Society    of    Engineers 

was  addressed  Dec.  4  by  Col.  H.  M. 
Byllesby,  president,  H.  M.  Byllesby  & 
Co.,  on  "Finance  and  Engineering." 
The  Dec.  11  meeting  will  be  a  sym- 
posium on  "Smoke  Abatement,"  a  sub- 
ject the  public  affairs  committee  has  ac- 
tively promoted.  E.  H.  Colpitts,  assis- 
tant chief  engineer.  Western  Electric 
Co.,  New  York,  will  address  the  society 
Dec.  18  on  "Research  in  the  Art  of 
Communication." 


Personal  Notes 


Gerald  L.  Finch  has  been 
elected  county  engineer  of  Garfield 
County.  Wash.,  vdth  headquarters  at 
Pomeroy.  At  the  time  of  his  election 
he  was  a  member  of  the  engineering 
staff  of  the  state  highway  department. 

Frank  R.  Goodman,  of  Flag- 
staff, county  engineer  of  Coconino 
County,  Arizona,  has  been  selected  by 
Governor-Elect  Hunt  of  that  state  as 
state  engineer  for  the  incoming  admin- 
istration. Mr.  Goodman  has  been 
prominent  in  highway  work  in  Arizona 
during  a  large  part  of  his  19  years' 
residence  there,  having  served  the  state 
for  several  years  as  division  engineer. 
Mr.   Goodman  will   succeed   THOMAS 

M  ADDOC  K. 

Col.  F.  G.  Jonah,  chief  engineer 
of  the  St.  Louis  &  San  Francisco  Ry., 
has  been  appointed  assistant  to  the 
president.  His  appointment  became  ef- 
fective on  Dec.  1.  Colonel  Jonah's  as- 
sociation  with   the    Frisco   road    dates 
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om  1903  when  he  was  appointed  as- 

..-.tant  engineer,  having  served  earlier 

a    his   professional   career   as   resident 

nglneer  for  the  St.  Louis,  Peoria  and 

southern    Ry.,   engineer,    maintenance- 

)f-way,   of   the   Chicago  &  Alton,   and 

chief  engineer  of  the   Blackvvell,   Enid 

&  Southwestern   Ry.     In    1913   Colonel 

Jonah  was  made  chief  engineer  of  the 

Frisco     road,     having    served     several 

years   previously  as   chief   engineer   of 

construction   of   that  and   allied   roads. 

He  is  a   Canadian  by  birth   and   while 

studying   engineering   served   with   the 

Intercolonial  Ry. 

Robert  H.  Higgins,  superin- 
tendent of  maintenance  of  the  Colorado 
Highway  Department,  having  passed  a 
civil  service  examination,  has  been  re- 
tained in  the  permanent  organization. 
His  appointment  was  temporary,  after 
the  passage  of  the  1921  highway  act, 
until  such  time  as  an  examination  could 
be  held. 

C  0  L.  W.  G.  A  R  N  has  been  promoted 
from  assistant  engineer  of  niain- 
tenance-of-way,  Illinois  Central  R.R.,  to 
assistant  engineer  of  the  Chicago  ter- 
minal improvement,  which  improve- 
ment work  is  under  an  organization 
distinct  from  that  of  the  general  engi- 
neering department  of  the  railroad.  He 
entered  the  army  early  in  1917  and  was 
in  active  service  during  the  war,  at- 
taining the  rank  of  lieutenant-colonel. 

Ma  J.  L.  D.  Blauvelt,  ap- 
pointed last  year  as  state  highway  en- 
gineer of  Colorado  until  such  time  as 
a  civil  service  examination  could  be 
held,  has  been  appointed  permanently 
to  that  position.  At  the  recent  ex- 
amination Major  Blauvelt  received  the 
highest  percentage  among  applicants 
for  the  position.  Though  the  Colorado 
highway  law  of  1921,  under  which 
Major  Blauvelt  received  initial  ap- 
pointment, places  the  appointment  of 
the  state  highway  engineer  in  the 
hands  of  the  governor,  that  law  is  at 
variance  with  the  state  constitution 
which  requires,  that  all  state  employees 
other  than  specifically  stated  elective 
officers  shall  be  under  civil  service. 

A  B  R  A  .M  Swan,  J  R.,  city  engineer 
of  streets,  Trenton,  N.  J.,  is  a  candi- 
date for  the  city  commission  at  Tren- 
ton, N.  J.,  Commissioner  J.  Ridge- 
way  Fell  has  announced  that  he 
will  retire.  Mr.  F  e  l l  is  also  an 
engineer. 

Ernest  Paffrath,  an  engi- 
neer in  the  department  of  streets  and 
sewers  of  St.  Louis,  has  been  appointed 
superintendent  of  sewers  of  that  city  to 
fill  the  place  made  vacant  two  months 
ago  by  the  death  of  William 
Clancy.  William  J.  Duggan, 
first  assistant  under  Mr.  Clci:icy,  has 
been  acting  head  of  the  department  Mr. 
PaflFrath  now  fills. 

William  F.  Williams,  bridge 
engineer  of  the  Massachusetts  Depart- 
ment of  Public  Works,  has  been  ap- 
pointed by  Governor  Cox  as  head  of 
that  department  to  succeed  the  late 
John  N.  Cole,  whose  death  was 
announced  in  these  pages  recently.  Mr. 
Williams  has  had  wide  engineering  ex- 
preience.  He  served  as  city  engineer 
of  New  Bedford,  Mass.,  for  almost  20 


years,  resigning  that  position  in  1912 
to  become  chief  engineer  of  the  state 
board  of  harbor  and  land  commission- 
ers. Several  years  later  he  entered  the 
bridge  department  of  the  public  works 
bureau.  Mr.  Williams  was  graduated 
from  Columbia  College  with  a  C.E.  de- 
gree in  1881  and  an  E.M.  a  year  later. 
He  followed  mining  in  the  West  and 
South  after  graduation,  becoming  city 
land  surveyor  of  New  Bedford  in  1893 
and  city  engineer  in  1895. 

Wilbur  S.  Sample,  formerly 
manager  of  the  Montreal,  Can.,  office 
of  the  George  A.  Fuller  Co.,  Ltd.,  has 
recently  left  for  Dairen,  Manchuria,  to 
assume  the  duties  of  district  manager 
of  the  George  A.  Fuller  _  Co.  of  the 
Orient,  Ltd.,  for  that  '  and  other 
Chinese  territory.  Mr.  Sample  will  di- 
rect the  construction  of  a  general  hos- 
pital for  the  South  Manchurian  Ry. 
Co.  at  Dairen,  together  with  additional 
construction  work  which  is  to  follow 
both  in  that  section  and  in  Shanghai. 
William  O  e  h  r  l  e  is  New  York 
manager  of  the  George  A.  Fuller  Co. 
of  the  Orient,  Ltd. 

Arthur  W.  Thompson  of 
Pittsburgh  has  been  elected  a  director 
of  the  Pennsylvania  R.R.  to  succeed 
the  late  Thomas  DeWitt  Cuy- 
L  E  R.  Mr.  Thompson  is  head  of  the 
Philadelphia  Co.  and  subsidiary  com- 
panies which  furnish  transit,  electric 
light  and  gas  in  Pittsburgh  and 
vicinity.  He  is  a  former  vice-president 
in  charge  of  operation  and  traffic  of 
the  Baltimore  &  Ohio  R.R. 

F.  S.  McKay,  formerly  a  drafts- 
man with  the  Duquesne  Light  Co., 
Pittsburgh,  Pa.,  has  become  associated 
with  the  Chicago,  North  Shore  &  Mil- 
waukee R.R.  as  office  valuation  engi- 
neer. 

M.  C.  Kenned  y,  until  recently 
in  the  employ  of  the  Texas,  Oklahoma 
&  Eastern  R.R.  as  assistant  engineer 
and  stationed  at  DeQueen,  Ark.,  has 
become  associated  with  the  engineering 
department  of  the  Pennsylvania  R.R. 
He  is  attached  to  the  assistant  chief 
engineer's  office  in  the  construction  de- 
partment and  stationed  at  Beaver 
Falls,  Pa. 

M.  L.  T  I  E  F  E  N  B  R  U  N,  who  for  the 
past  twelve  years  has  been  a  struc- 
tural engineer  and  highway  engineer 
and  lately  connected  with  railroad  val- 
uation, has  established  offices  in  As- 
bury  Park,  N.  J.,  whero  he  will  give 
special  attention  to  the  design  of  steel 
and  concrete  structures,  municipal 
work,  valuation  and  surveys. 

Dr.  Elwood  Mead  has  resigned 
as  chief  of  the  division  of  land  settle- 
ment, California  State  Department  of 
Public  Works,  to  take  effect  Jan.  1.  As 
reasons  for  his  resignation  Dr.  Mead 
states  that  the  defeat  of  the  land  settle- 
ment bond  issue  makes  it  at  least  doubt- 
ful whether  any  n?w  settlements  are 
to  be  created  in  the  near  future,  and 
the  two  developments  already  started 
are  practically  completed.  By  re- 
linquishing charge  of  the  land  settle- 
inent  division  Dr.  Mead  expects  to  gain 
time  for  researches  in  rural  organiza- 
tions to  which  he  plans  to  devote  atten- 
tion in  connection  with  his  work  as 
professor  of  rural  institutions  at  the 
University  of  California. 


The  Union  Construction 
C  0.,  Oakland,  Calif.,  engineering  con- 
tractors, have  opened  offices  in  the 
Van  Nuys  Bldg.,  Los  Angeles,  to  handle 
contracts  in  the  southern  section  of  the 
state. 

J.  J.  M  c  C  A  R  T  H  y  of  Tekoa,  Wash., 
has  been  made  road  engineer  for  the 
fourth  division  of  the  Oregon-Washing- 
ton Railroad  &  Navigation  Co.,  taking 
the  place  recently  made  vacant  by  the 
death  of  J.  J.  Lawler. 

Ernest  R.  Child  s,  who  was  a 
captain  of  engineers  during  the  World 
War,  has  been  elected  county  surveyor 
of  San  Diego  County,  Calif.,  succeed- 
ing GeorgeButler.  He  will  take 
office  Jan.  1. 

Major  George  M.  Rice  has 
been  appointed  superintendent  of  streets 
for  Seattle,  Wash.,  to  succeed  Major 
Oscar  H.  Piper.  Major  Rice 
served  overseas  with  a  railway  engi- 
neering regiment.  He  was  formerly 
chief  engineer  of  construction  for  the 
Copper  River  and  Northwestern  Ry., 
and  was  for  a  time  with  the  Northern 
Pacific  and  the  White  Pass  &  Yukon 
railroads. 

C.  W.  Wood,  chief  engineer  for  the 
South  San  Joaquin  Irrigation  District, 
Manteca,  Calif.,  has  tendered  his 
resignation,  effective  Jan.  1,  1923. 

F.  W.  M  c  C  a  R  T  0  N,  formerly  as- 
sistant engineer  with  the  Modesto  Irri- 
gation District,  has  been  appointed  city 
engineer  of  Modesto,  Calif.,  to  succeed 
George  Freitas,  resigned. 


Obituary 


George  Dickson,  former  city 
engineer  of  Alton,  111.,  died  in  that  city 
Nov.  25,  aged  74  years.  He  also 
served  as  Madison  County  engineer  for 
eight  years. 

William  Douglas,  president 
and  general  manager  of  the  William 
Douglas  Co.,  contractors  of  Providence, 
R.  I.,  died  in  that  city,  Nov.  26,  aged 
83  years. 

John  J.  Murray,  who  for  al- 
most thirty  years  was  employed  as  civil 
engineer  in  the  Boston  city  engineer- 
ing department,  died  in  that  city  re- 
cently, aged  45  years.  Mr.  Murray  had 
been  with  the  city  since  his  graduation 
from  Somerville,  Mass.,  High  School. 

Zac  T.  Duval l,  a  civil  engineer 
who  had  practiced  his  profession  in 
Denver,  Colo.,  died  recently,  aged  69 
years.  Mr.  Duvall  was  born  in  Mis- 
souri but  went  to  Denver  when  13  years 
of  age,  spending  most  of  his  life  there. 
Some  of  the  important  work  engaged  in 
by  him  were:  The  construction  of  Chees- 
man  dam,  the  largest  contributor  to 
Denver's  water  supply;  the  Amity 
canal  at  Lamar,  Colo.,  and  railroad 
work  through  the  Royal  Gorge  near 
Canon   City. 
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From  the  Mauufacturer's  Point  of  View 


A  Point  of  Contact  Between 
Maker  and  User  of  Construc- 
tion Equipment  and  Materials 


COMING  from  the  accredited  spokesman 
of  the  cast-iron  pipe  industry.  Mr.  Wolfe's 
announcement  on  this  page  of  a  policy  whereby 
both  maker  and  user  of  pipe  will  share  in 
economies  effected  by  winter  purchases  has  a 
large  significance  for  water-works  engineers, 
city  officials,  and  other  users  of  pipe  on  public 
and  private  works.  Mr.  IVolfe.  it  should  be 
noted,  speaks  for  eight  of  the  leading  cast-iron 
pipe  manufacturers,  including  the  American 
Cast  Iron  Pipe  Co.,  Lynchburg  Foundry  Co.. 
James  G.  Clow  <Sr  Sons.  National  Cast  Iron 
Pipe  Co.,  Donaldson  Iron  Co.,  U.  S.  Cast 
Iron  Pipe  &  Foundry  Co. .Glamorgan  Pipe  & 
Foundry  Co.,  and  Warren  Foundry  & 
Machine  Co. 


The  arguments  for  spreading  the  buying  qf 
pipe  over  the  entire  year,  instead  of  concentrat- 
ing it  in  the  summer  months,  were  presented 
by  "Engineering  News-Record"  in  its  issue 
of  Oct.  19.  1922,  p.  675.  Succeeding  issues 
carried  a  comprehensive  discussion  from  the 
pipe  user's  point  of  view,  in  which  a  dozen  of 
the  country's  leading  water-works  engineers 
participated. 

The  evidence  has  been  presented — it  now 
rests  with  the  purchasers  of  pipe,  individually 
and  through  their  organizations  such  as  the 
American  and  the  New  England  Water  Works 
Associations,  to  take  action  on  a  program 
which  will  make  possible  the  economies 
indicated.  — Editor . 


Pipe  Buyers  Will  Share  in  Savings 
Effected  by  Winter  Buying,  Manufacturers  Pledge 

Industry's  Spokesman  Concludes  Discussion  Initiated  by 

"Engineering  News-Record"  by  Announcing  Policy 

Benefiting  Both  Maimer  and  User 

By  Thomas  F.  Wolfe 

Secretary.  Cast-iron  Pipe  Publicity  Bureau,  Chicago 


FROM  the  opinions  expressed  by  the 
water-works  men  who  have  taken 
part  in  the  discussion  on  the  "Winter 
Buying  of  Pipe"  in  Engineering  News- 
Record  during  the  past  few  weeks  it 
appears  that  the  buyers  and  sellers  of 
pipe  agree  both  as  to  the  advisability 
as  well  as  the  feasibility  of  doing  busi- 
ness in  this  way.  Some  objections  were 
raised,  many  of  which  were  local  in 
character  or  affected  only  certain  phases 
of  pipe-laying,  and  many  new  argu- 
ments in  favor  of  all-year  buying  were 
brought  out.  The  one  point  of  common 
interest  is  the  matter  of  price. 

The  cost  of  cast-iron  pipe  is  made  up 
of  several  factors:  First,  cost  of  pig- 
iron,  coke,  hay,  and  other  supplies; 
second,  cost  of  conversion;  third,  trans- 
portation charges;  fourth,  overhead; 
and  fifth,  profit.  Of  these  items  the  only 
ones  that  can  be  controlled  by  the 
makers  is  the  conversion  cost,  the  over- 
head and  the  profit.  The  remaining; 
factors  are  fixed  by  conditions  outside 


Points  in  Policy  of 
Pipe  Makers 

The  one  point  of  common  interest 
is  the  matter  of  price. 

Winter  buying  must  lower  pro- 
duction and  overhead  costs. 

The  manufacturers  realize  that  if 
winter  buying  is  to  be  encouraged 
the  buyer  must  profit. 

The  policy  of  cast-iron  pipe 
manufacturers  will  be  to  pass  on  to 
the  buyer  the  saving  in  production 
costs  resulting  from  winter  buying. 


the  pipe  industry  and  represent  the 
greater  part  of  the  final  cost  of  pipe. 
Any  efl'ort,  therefore,  on  the  part  of 
manufacturers  to  reduce  the  cost  of  pipe 
must  be  along  the  line  of  economies 
that  lower  the  factors  of  production 
and  overhead  costs  and  profit. 

Winter  Production  Lowers  Costs 

The  desiie  on  the  part  of  the  pipe- 
makers  to  make  and  sell  pipe  on  a 
basis  that  would  keep  the  shops  going 
at  a  fairly  even  rate  throughout  the 
year  is  prompted  solely  by  their  desire 
to  bring  about  these  savings.  Winter 
buying  of  necessity  must  lower  produc- 
tion and  overhead  cost,  since  annual 
charges  are  evenly  distributed  and  there 
would  be  no  slack-period  charges  to  be 
borne  by  the  product  of  a  few  months' 
operation.  The  efficiency  of  individual 
laborers  is  improved  and  costly  labor 
turnovers  lessened.  The  savings  made 
in  conversion  costs  and  overhead  ex- 
penses will  lower  the  cost  of  pipe  pro- 
duced throughout  the  entire  twelve 
months  of  the  year. 

Manufacturers  have  always  been  glad 
to  accept  winter  orders  at  a  lower  fig- 
ure than  pipe  would  bring  during  the 
summer,  assuming  pig-iron  costs  were 
the  same.  During  the  past  17  years 
there  were  only  5  years  when  the  sum- 
mer cost  of  pipe  was  lower  than  the 
winter  cost,  and  this  in  spite  of  the  fact 
that  no  concerted  effort  was  made  to 
encourage  winter  buying.  The  pipe 
makers  have  gone  even  further  along 
the  line  of  lower  prices — in  addition  to 
the  saving  nade  in  manufacturing  costs 
part  of  the  profit  has  been  cut  off  dur- 
ing the  winter  months.  These  factors 
are  attested  by  the  experience  of  those 
who,  in  the  past,  have  been  able  to 
place  orders  in  the  winter.  The  pro- 
portionate saving  will  be  even  greater 


when  this  practice  becomes  more  gen- 
erally adopted. 

Many  arguments  against  winter  pur- 
chase are  offset  by  the  advantages 
gained.  It  is  true  that  in  some  of  the 
northern  parts  of  the  country  it  is  prac- 
tically impossible  to  lay  pipe  in  the  win- 
ter. On  the  other  hand,  many  contrac- 
tors in  the  colder  sections  have  clam- 
ored for  early  delivery,  so  that  they 
could  take  advantage  of  the  compara- 
tively short  construction  season  and 
get  a  maximum  amount  of  work  done. 
The  purchase  and  delivery  of  pipe  dur- 
ing the  winter  will  help  not  only  con- 
tractors in  these  sections,  but  also 
m.unicipalities  where  work  absolutely 
must  be  done  on  some  kind  of  a  sched- 
ule during  their  short  construction 
season.  A  better  class  of  labor  can 
usually  be  procured  for  hauling  and 
stringing  the  pipe  during  this  season 
and  better  teaming  prices  should  pre- 
vail during  the  slack  period. 

Temporary  Storage  Possible 

Large  pipe,  of  course,  cannot  be 
strung  along  busy  city  streets,  but 
pipe  for  cross-country  lines  can  best  be 
delivered  when  the  ground  is  frozen, 
and  as  a  rule  it  is  not  a  nuisance  to 
any  one.  Smaller  pipe  placed  in  the 
parkway  of  outlying  streets  during  the 
winter  months  is  not  usually  considered 
objectionable  by  the  fronting  property 
owners.  Temporary  storage  in  vacant 
lots  along  the  proposed  pipe  line  has 
been  found  economical  in  some  places. 
The  cost  of  rehandling  pipe  is  a  factor 
that  probably  would  be  offset  by  the 
saving  in  first  cost  and  even  where  this 
IS  not  the  case  the  advantage  of  a  sure 
supply  of  material  should  be  considered 
as  a  real  economy.  During  the  recent 
railroad  strike,  many  pipe  buyers 
begged  for  early  delivery  and  were 
willing  to  pay  a  premium  if  this  could 
have  been  brought  about.  The  pur- 
chase of  pipe  in  the  winter  would  in- 
sure better  deliveries  of  pipe  in  sum- 
mer as  well  as  winter. 

The  main  issue  in  the  winter  buying 
program  resolves  itself  into  whether  or 
not  it  is  an  economical  practice.  The 
manufacturers  believe  that  it  is  and 
conceived  the  idea  of  promoting  winter 
purchases  with  the  thought  in  mind  of 
passing  on  to  the  buyers  the  results  of 
this  more  efficient  production  basis. 
They  realize  that  if  winter  buying  is  to 
be  encouraged,  the  buyer  must  profit. 
Confidence  in  the  manufacturers  whose 
interests  are  as  much  at  stake  as  the 
pipe  buyei-s'  should  bring  about  the 
adoption  of  all-year  pipe  buying  and 
the  result  will  be  economy  for  all  con- 
cerned. 


Beginning  in  Next 
Week's  Issue 

A  discussion  of  "Better  Equip- 
ment Maintenance  and  Repair  Parts 
Service." 

Suggestions  by  manufacturers  for 
contractors. 

Orders  for  repair  parts  often  omit 
necessary  information. 

A  recital  of  actual  experiences, 
showing  possibilities  of  cooperation 
between  user  and  maker  of  construc- 
tion plant. 
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New  Guide  for  Business 
with  Latin  America 

Social  Amenities  Important,  Says  U.  S. 

Commerce  Department's  Book, 

Just  Published 

WHEN  a  commercial  traveler  goes 
to  Latin  America  he  should  take 
his  dress  clothes  and  frock  coat  with 
him  as  indispensable  accessories  to  the 
carrying  on  of  business,  according  to 
Ernst  B.  Filsinger  in  the  new  edition 
of  the  "Commercial  Travelers'  Guide  to 
Latin  America,"  just  released  by  the 
U.  S.  Department  of  Commerce.  The 
social  amenities,  it  is  pointed, out,  are 
strictly  observed  by  our  southern 
neighbors,  and  business  and  social 
activities  are  intermingled  and  blended 
in  a  manner  inconceivable  to  the 
average  American  business  man.  The 
observance  of  customs  such  as  the 
sending  of  appropriate  greetings  to 
customers  on  New  Year's,  the  presenta- 
tion of  little  gifts  and  novelties  by 
coniniercial  travelers'  are  more  wide- 
spread and  far  more  necessary  than  in 
the  United  States. 

Holidays  are  numerous  in  all  the 
Latin  American  countries  and  in  map- 
ping out  itineraries  they  should  be 
taken  into  consideration.  Crops  and 
seasons  play  an  important  part;  the 
most  profitable  month  to  go  to  Costa 
Rica  is  April  when  the  coffee  comes  to 
bearing,  and  the  most  agreeable  month 
to  visit  Honduras  is  February,  says 
Mr.  Filsinger.  These  and  countless 
other  suggestions  and  facts  are  con- 
tained in  this  commercial  "Baedeker" 
of  Latin  America. 

Facts  About  20  Republics 
Everything  a  commercial  traveler 
ought  to  know  about  the  twenty  re- 
publics and  the  many  colonies  to  the 
south  of  us  to  make  a  trip  profitable 
as.  well  as  enjoyable  is  encompassed 
within  the  734  pages  of  the  new  gov- 
ernment publication;  steamship  lines 
and  railroads,  time  tables  and  connec- 
tions, road  routes,  hotels  and  rates, 
taxes  on  travelers  and  restrictions, 
duties  on  samples  and  advertising  mat- 
ter. The  traveler  is  told  about  the 
banks,  postal  service  and  postal  rates, 
weights  and  measures,  and  all  things 
that  may  obviate  those  vexatious  de- 
lays which  are  especially  troublesome 
to  the  uninformed  and  inexperienced 
traveler  in   Latin  America. 

Every  city  and  market  of  impor- 
tance in  the  Latin  Americas  is  listed 
with  information  as  to  its  char- 
acteristics, trade  regulations,  license 
fees,  routes  by  which  to  reach  it,  etc., 
and  the  traveler  is  given  abundant 
advice  for  canvassing   each  section. 

This  publication  is  quite  a  departure 
from  the  usual  routine  of  official  bulle- 
tins. Its  attractive  format- — the 
standard  guide  book  size  with  stout 
flexible  covers,  thin  paper,  and  con- 
venient paragraph  headings — is  a 
feature.  One  of  the  most  important 
items  in  the  guide  is  the  series  of  more 
than  40  maps  which  were  specially 
drawn  for  this  publication  and  are 
based  upon  the  most  recent  authentic 
data  regarding  railway  lines,  com- 
mercial centers,  etc.  The  guide  may  be 
obtained  at  a  cost  of  $1.2.'>  by  applying 
to  the  Superintendent  of  Documents, 
Government  Printing  Office,  Washing- 
ton D.  C,  or  to  any  of  the  District  or 
Co-operative  offices  of  the  Bureau  of 
Foreign  and  Domestic  Commerce. 


To  Picture  Story  of  Steel 

"The  Story  of  Steel,"  a  six-reel  mo- 
tion picture,  will  be  shown  by  the  Iron 
League  of  New  York  in  the  Engineering 
Societies'  Building,  29  West  39th  St., 
New  York  City,  at  8  p.m.,  Dec.  13. 


Economy  and  Efficiency 
in  Plant  Selection 

From  an  address  by  Brig.- Gen. 
R.  C.  Marshall,  Jr..  general  man- 
ager. Associated  General  Con- 
tractors; before  the  New 
Yorl(  Stale  Industrial  Conference 
at  Buffalo.  Nov.  22,  1922. 

IN  ADOPTING  a  suitable  lay- 
out of  plant  and  procedure 
for  building  a  highway  or  any 
other  type  of  project,  one  of  the 
first  problems  of  the  construction 
company  is  to  decide  upon  the 
most  economical  method  of  con- 
struction. This  is  not  purely  a 
study  in  job  mechanics  and 
engineering,  but  is  also  a  study 
in  economics.  It  requires  a 
decision  as  to  whether  the  com- 
pany should  purchase  special 
equipment,  or  execute  the  work 
with  equipment  on  hand;  and  if 
special  equipment  is  advisable, 
how  much  of  its  expense  the 
low  bid  can  stand  and  how 
much  the  equipment  will  bring 
in  salvage.  If,  as  is  commonly 
presumed,  the  most  efficient 
method  were  always  the  most 
economical  the  problem  would 
be  simple — a  question  in  job 
mechanics;  but  since  this  is 
not  the  case,  the  real  problem  is 
to  determine  whether  the  most 
efficient  method  will  in  the  end 
prove  the  most  economical.  .  .  . 
In  China  the  most  economical 
manner  of  transporting  road- 
building  material  is  frequently 
on  the  head  of  a  cooley.  This  is 
obviously  not  an  efficient 
method,  but  in  that  particular 
locality  is  the  one  which  would 
deliver  the  owner's  project  at  a 
minimum  cost.  In  Illinois,  where 
materials  are  delivered  by  motor 
truck  and  industrial  railway,  we 
find  the  method  that  is  both 
very  efficient  and  very  econom- 
ical for  that  locality.'' 


Salesmen  Study  Lumber  at 

Forest  Products  Laboratory 

A  group  of  short  courses  given  at  the 
Forest  Products  Laboratory  of  the  De- 
partment of  Agriculture  to  lumber 
salesmen  was  so  successful  that  further 
courses  will  be  given  in  January.  The 
object  of  these  courses  is  to  "present 
through  lectures  and  demonstrations 
technical  information  on  the  structure, 
shrinkage,  strength,  durability,  season- 
ing, and  grading  of  lumber. 


Coffin  Foundation  Created 
by  General  Electric  Co. 

Income   from   §400,000   to   Be   Used    as 

Reward  for  Service  in  Electrical 

Field 

BY  ACTION  of  its  board  of  direc- 
tors, the  General  Electric  Co.  has 
set  aside  a  fund  of  $400,000  to  be 
known  as  the  Charles  A.  Coffin  Founda- 
tion, the  income  from  which,  amounting 
to  approximately  $20,000  per  year,  will 
be  available  for  encouraging  and  re- 
warding service  in  the  electrical  field 
by  giving  prizes  to  its  employes, 
recognition  to  lighting,  power  and 
railway  companies  for  improvement  in 
services  to  the  public  and  fellowships 
to  graduate  students  and  funds  for  re- 
search work  at  technical  schools  and 
colleges.  Mr.  Coffin  has  been  identi- 
fied with  the  development  of  the  elec- 
trical industry  since  1882.  He  was  the 
founder  and  creator  of  the  General 
Electric  Co.,  of  which  he  was  the  in- 
spiration and  leader  for  thirty  years 
until  his  retirement  on  May  16  in  his 
78th  year. 

The  foundation  will  be  controlled  and 
administered  by  a  Foundation  Com- 
mittee, appointed  by  the  board,  which 
will  distribute  the  income  of  the 
foundation. 


Power  and  Mechanical  Exposition 
to  Be  Held  in  New  York 

Arrangements  have  been  completed 
for  holding  the  National  Exposition  of 
PoweT  and  Mechanical  Engineering  at 
the  Grand  Central  Palace,  New  York 
City,  Dec.  7-13. 


Business  ISotes 


Air  Reduction  Sales  Co. 
has  discontinued  its  offices  at  120  Broad- 
way and  160  Fifth  Ave.  and  consoli- 
dated them  at  the  new  address,  342 
Madison  Ave.,  New  York  City. 

Derrick  &  Hoist  Con- 
struction Co.,  Inc.,  New  York, 
engineers  and  contractors  specializing 
in  sand,  coal  and  stone-handling  plants, 
has  arranged  to  continue  the  business 
of  William  J.  Haskins,  consulting  engi- 
neer for  material-handling  equipment, 
who  died  recently.  The  Derrick  & 
Hoist  Construction  Co.  has  taken  over 
Mr.  Haskins'  drawings  and  other 
records  and  is  prepared  to  make  alter- 
ations or  repairs  to  plants  which  he 
built. 

Underwriters'  Labora- 
tories has  removed  its  New  York 
office  from  25  City  Hall  Place  to  the 
Union  Laboratories  Building,  109 
Leonard  St.  At  the  new  location  will 
be  continued  the  work  of  the  electrical 
testing  laboratory,  the  planning  of  in- 
spections at  factories  and  label  service 
in  the  metropolitan  district,  New  York 
State,  New  Jersey,  and  southern  Con- 
necticut. 

Wilson  Welder  &  Metals 
C  o.  is  now  represented  exclusively  in 
Maryland,  Virginia  and  the  District  of 
Columbia  by  the  Alexander  Milburn  Co. 
of  Baltimore.  A  stock  of  color-tipt 
welding  metals  and  plastic-arc  welding 
machines  is  available  at  this  point  for 
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distribution  throughout  the  territory 
and  a  demonstration  plant  is  in  op- 
eration. 

Hardwood  Manufactur- 
ERS'  Institute,  Memphis.  Te nn., 
has  announced  the  appointment  of  Roy 
H.  Jones  as  assistant  tc  J.  M.  Pritchard, 
secretary-manager.  Mr.  Jones,  who 
has  been  with  the  Department  of  Com- 
merce in  Washington  as  assistant  to 
Axel  H.  Oxholm,  chief  of  the  Lumber 
Division,  since  that  division  was  estab- 
lished by  Mr.  Hoover,  is  a  practical 
lumberman  of  wide  experience. 

Standard  Turbine  Corp., 
New  York  City,  manufacturing  steam 
turbines,  announces  the  appointment  of 
E.  E.  Maher  as  district  sales  manager 
in  Chicago,  with  offices  at  2237  In- 
surance Exchange  Building. 

A.  E.  Jones,  sales  engineer  in  the 
New  York  office  of  the  Terry  Steam 
Turbine  Co.,  has  accepted  a  position 
with  W.  B.  Connor,  Inc.,  N.  Y.  City, 
in  a  similar  capacity.  Mr.  Jones  will 
assume  his  new  duties  Jan.  1. 

B  e  R  .N  A  R  D  L.  M  c  N  u  L  T  Y,  gen- 
eral manager  of  the  Lehigh  Lime  Co., 
has  been  elected  president  of  the 
Marblehead  Lime  Co.,  with  offices  in 
Chicago. 

GiBB  Instrument  Co.,  De- 
troit, manufacturer  of  electric  welding 
equipment,  announces  the  removal  of 
its  plant  and  offices  to  Bay  City,  Mich., 
effective  Dec.  L  The  purpose  of  this 
move  is  to  provide  increased  manufac- 
turing facilities.  For  the  past  two 
years  this  company  has  concentrated  on 
the  development  of  automatic  and  semi- 
automatic arc,  spot  and  seam  welders. 


Equipment  and  Materials 


Portable  Sand-Blast  Outfit  for 

Cleaning  Steel  Bridges 

A  combination  compressor  and  sand- 
blast outfit  mounted  on  a  motor  truck 
for  mobility  is  manufactured  by  the 
Pangborn  Corp.,  Hagerstown,  Md.,  for 
cleaning    bridges,    buildings    and    other 


thus    providing   an   additional   hold   for 
the    paint. 

With  the  mobile  outfit  illustrated 
county  bridges  over  a  wide  range  of 
territory  can  be  sand  blasted.  This 
means  of  cleaning  bridges  is  in  use  by 
the  state  highway  commissions  of 
Ohio,  North  Carolina,  and  California. 
The  sand-blast  c'eans  from  2  tD  4  sq.ft. 
per  minute. 

Scraper-Plate  Wagon  Loader 

Has  Self-Feeding  Arm 

A  self-feeding  arm  hinged  at  the 
base  of  the  elevator  frame  is  one  of 
the  features  of  the  wagon  loader  manu- 
factured by  the  N.  P.  Nelson  Iron 
Works,  Inc.,  Brooklyn,  N.  Y.  The  de- 
vice consi.sts  of  a  13-ft.  inclined  steel 
trough  up  which  material  is  moved  by 
."ixM-in.  scraper  plates  on  an  endless 
chain  operated  by  either  a  5-hp.  gaso- 
line engine  or  a  3-hp.  electric  motor. 
The  equipment  is  designed  for  loading 
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tomary  with  the  generator  method. 
A  No.  6  dry  cell  will  fire  eight  caps 
simultaneously.  For  each  100  ft.  of 
wire,  counting  both  sides  of  the  line, 
one  dry  battery  in  series  should  be 
added  to  the  original  cell.  It  is  ad- 
visable from  the  safety  standpoint  to 
connect  two  ordinary  push  buttons,  one 
on  each  side  of  the  line,  with  the  wares 
of  the  circuit.  When  ready  to  fire,  both 
buttons  are  pressed  at  once. 


Publications  from  the 
Construction  Industry 


Subway  Systevis — General  Elec- 
tric Co.,  Schenectady,  N.  Y.,  has  just 
published  an  illustrated  pamphlet 
describing  the  more  impoi-tant  of  the 
country's  rapid-transit  systems  from 
an  electrical  engineering  point  of 
view.  The  facilities  for  power  produc- 
tion, transformation,  transmission  and 
utilization  are  outlined  for  each  of  the 
cities   of   Boston,   Chicago,   New   York, 


sand,  gravel,  or  coal  into  motor  trucks 
cr  wagons  and  has  a  rated  capacity  of 
30  cu.yd.  per  hour. 

In  its  operating  position  the  overall 
height  is  12  ft.  and  the  clearance  un- 
derneath the  dumping  chute  is  8  ft.  6  in. 
The  loader  is  portable  and  is  mounted 
by  means  of  a  3-point  suspension  on  a 
four-wheeled  chassis,  as  shown  in  the 
accompanying  illustration.  The  elevator 
arm  is  raised  and  held  in  any  position 
by  a  hand  wheel,  and,  when  moving 
from  one  job  to  another,  is  brought  to 
a  horizontal  position  in  which  its  height 
above  the  ground  is  6  ft.  3  in.  The 
weight  of  the  Type  A  (gasoline  engine) 
unit  is  1,800  lb.  and  of  the  type  B  unit 
(electric  motor)  2,000  lb.  The  drive  is 
by  reduction  gears  in  the  case  of  the 
gasoline  engine  type  and  by  Diamond 
roller  chain  in  the  case  of  the  electric 
motor  type. 

In  the  illustration  the  shaft  of  the 
chain  guide  wheel  at  the  foot  of  the 
lo.ider  trough  rests  in  vertical  guide 
slots  which  allow  the  wheel  to  rise 
v.hen  large  or  odd  shaped  pieces  of 
material  enter  the  trough.  This 
feature  prevents  strain  on  the  con- 
veyor chain  and  scraper  plates. 


structures.  In  repainting  structural 
bridges  the  permanence  of  the  pro- 
tective coating,  it  is  pointed  out,  is 
dependent  in  a  great  measure  upon  the 
condition  of  the  surface  when  the  paint 
is  applied.  Sand-blasting  is  claimed  to 
be  the  best  means  of  preparing  the  sur- 
face by  removing  rust,  scale,  old  paint 
or  foreign  material,  and  exposing  the 
metal.  In  addition,  the  surface  is 
slightly  roughened  or  pitted,  depend- 
ing upon  the  size  of  the  abrasive  used, 


Dry  Batteries  for  Blasting 

For  small-scale  blasting  operations 
the  National  Carbon  Co.,  Inc.,  is  advo- 
cating the  use  of  its  Columbia  dry  bat- 
teries; for  this  purpose  the  new  steel 
case  hot  shot  battery  has  been  devel- 
oped. In  its  suggestions  for  the  use  of 
this  battery  for  blast  firing  the  com- 
pany states  that  the  blasting  caps 
should  be  connected  in  parallel  across 
the  line  instead  of  in  series  as  is  cus- 


and  Philadelphia.  Small  maps  show- 
ing the  locations  of  the  lines  are  in- 
cluded. No  attempt  is  made  to  com- 
ment on  the  civil  engineering  features 
of  the  several  projects,  the  text  being 
confined  to  electric  power  problems. 

Portable  Electric  Tools — Black  & 
Decker  Manufacturing  Co.,  Balti- 
more, in  a  31-p.  illustrated  catalog, 
features  its  line  of  portable  electric 
tools,  including  drills,  grinders,  screw 
drivers,  and  air  compressors.  Various 
models  of  portable  electric  drills  have 
a  pistol  grip  and  trigger  switch, 
enabling  the  operator  to  control  the 
tool  like  an  automatic  pistol.  Two 
pages  are  devoted  to  an  explanation 
of  the  best  method  for  grinding  drill 
bits. 

Copper  Steel — AMERICAN  SHEET  & 
Tin  Plate  Co.,  Pittsburgh,  has  pub- 
lished a  14-p.  illustrated  pamphlet  en- 
titled "The  Testimony  of  a  Decade," 
which  presents  service  records  indicat- 
ing the  rust-resisting  qualities  of  its 
Keystone  copper  steel  in  comparison 
with  sheets  and  plates  of  other  composi- 
tions. Galvanized  sheets  of  copper 
steel  are  recommended  for  culverts, 
tanks,  bins,  flumes,  roofing,  sidings, 
gutters,  ventilators,  and  skylights. 
Terne  plates  of  the  same  material  are 
applicable  to  roofing  where  durability 
and  fireproof  qualities  are  desired. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


November  Contracts  11  Per 
Cent  Heavier  Than  in  1921 

About  22  per  Cent  Under  Lettings  For 

October — Uains  In  Bridges  and 

Commercial  Buildings 

Lettings  in  the  United  States  and 
Canada  on  important  engineering  con- 
struction projects,  as  announced  in  the 
five  November  issues  of  Engineerivg 
News-Record,    aggregate    $134,697,000, 


Lettings  in  the  Middle  Atlantic 
States  exceeded  the  totals  for  the  Mid- 
dle West  by  over  $11,000,000.  Only  in 
three  instances  have  the  Middle  West- 
ern states  surpassed  the  Middle  Atlan- 
tic group,  in  total  values  of  contracts 
let,  since  the  beginning  of  the  year. 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
either  asked  or  will  soon  be  called  for, 


Rapid-Fire  Survey  of 
Business  Conditions 

Transportation  situation  remains  an 
important  factor  in  retarding  business. 
Loadings  for  the  we^k  of  Nov.  18  were 
178,731  cars  heavier  than  a  year  ago, 
but  the  volume  of  railway  business  will 
probably  decline  in  December. 

Labor  is  another  prime  factor  and  is 
carefully  considered   on   p.  999   of  this 


Engineering  News-Record 

Construction  Cost 

Index  Number 

December,  1922    192.60 

November,    1922    188.60 

December,   1921    167.82 

Peak,  June,  1920  273.80 

1913 100.00 

Ehiglneering  News-Record's  Construction  Cost  Index 
Number  advanced  four  points  since  last  month,  due  to 
rise  in  average  common  labor  rate.  Steel  is  still  $2.00 
per  100  lb.,  Pittsburgh  mill.  The  average  rate  for 
common  labor  is  now  47c.  Thus,  general  construction 
cost  is  14  per  cent  higher  than  one  year  ago  and  30 
per  cent  under  the  peak;  it  is  92.6  per  cent  above  the 
1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

November,  1922  (5  issues  of  E.  N.-R.) 122 

October,  1922    (4  issues  of  E.  N.-R.) 127 

November,  1921  (4  issties  of  E.  N.-R.) 101 

1913 100 

Yearly 

1921  (entire  year)  88 

1920  (entire  year)  91 

1913  100  ■ 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  122  for  the  month  of  November,  and  88 
for  the  whole  of  1921.  as  against  100  for  1913.  This 
means  that  the  actual  volume  of  construction  in  1921 
(not  the  mere  money-value  of  the  contracts  let  that 
year)  is  12  per  cent  under  the  volume  of  construction 
for  1913.  Our  monthly  volume  number,  122  for  Novem- 
ber, 1922,  is  really  the  increment  of  construction,  and 
indicates  the  rate  at  which  contracts  are  being  let  as 
compared  with   1913  awards. 


compared  with  $137,877,000  reported  in 
the  four  October  issues.  This  repre- 
sents a  weekly  average  of  $26,939,400 
for  November  as  against  $34,469,2.50 
during  October.  Awards  for  Novem- 
ber, 1921,  totaled  $96,635,000,  an  aver- 
age weekly  rate  of  $24,158,750  or  about 
11  per  cent  under  the  value  of  contracts 
let  during  November  of  this  year. 

Minimum  costs  observed  in  Construc- 
tion News,  on  each  class  of  construe- 


in  Construction  News,  pp.  291  to  304, 
are  the  following: 

High  school,  Kansas  City,  Mo.,  for 
Board  of  Education,  $1,400,000. 

Anne.x  to  State  Capitol,  Nashville, 
Tenn.,  for  State,  County  and  City, 
$1,400,000. 

Apartment,  New  York,  N.  Y.,  for 
S.  &  L.  Building  Corporation.  $1,200,000. 

School  building,  Trenton,  N.  J.,  for 
Board  of  Education,  $1,000,000. 


section.  '  Engineering  Nervs-Record's 
figures  show  the  average  hourly  rate 
laid  common  labor  in  eighteen  cities 
up   2c.   during   November. 

Money  on  demand  ruled  between  4 
and  oj  per  cent,  the  same  as  the 
previous  week,  in  New  York.  Time 
money  rate  continued  at  5  per  cent, 
with  borrowers  reluctant  to  pay  it,  re- 
sulting in  a  small  volume  of  business. 
(CoiifiiiMfd  on  p.  999) 


VALUE  OF  CO.\TR.^CTS  LET  IN  THE  UNITED  STATES  AND  C.\NADA  IN  NOVEMBER,     r922 


Waterworks 

Sewers 

Bridges 

Excavation,  drainage  and  irriRation. 

Street.s  and  roads 

Industrial  works 

Buildings 

Federal  Government  -  

Miscellaneous ... 


New 

Middle 

Middle 

West  of 

England 

.■Vtlantic 

Southern 

West 

Mississippi 

Western 

$15,000 

$1,185,000 

$39,000 

$520,000 

$287,000 

$114,000 

105.000 

243.000 

89.000 

2,442.000 

2,135,000 

242.000 

30.000 

3,111,000 

2,265,000 

372.000 

575,000 

97,000 

881,000 

252,000 

583,000 

25.000 

238,000 

2,600,000 

7,531.000 

899,000 

7.068,000 

2,163.000 

2.045.000 

5.509.000 

688.000 

4,392,000 

1,993,000 

1,018.000 

5,101.000 

27,610,000 

4.520.000 

19.651.000 

8,506,000 

5,418,000 

28,000 

251,000 

145.000 

1,623,000 

203.000 

198.000 

84,000 

1,006,000 

677.000 

281.000 

192,000 

438.000 

Canada 

$113,000 
259,000 

393,000 
2,934.000 
1.113,000 

2,201,000 


Total 

$2,161,000 

5,369.000 

6,709.000 

1,741.000 

20,892.000 

18,579.000 

71,919,000 

2.448.000 

4,879,000 


Tolal $^647,000         $41,515,000         $16,833,000         $30,432,000         $21,542,000         $9,713,000         $7,013,000         $134,697,000 


tion,  are  as  follows:  Water-works. 
$15,000;  other  public  works,  $25,000; 
industrial  construction,  $40,000  and 
commercial  buildings,  $150,000. 

The  weekly  average  for  bridge  con- 
struction during  November  was  $1,- 
351,800  as  against  $474,750,  the  weekly 
rate  for  October.  Commercial  build- 
ings averaged  $14,383,800  and  miscel- 
laneous con-struction,  $975,800  weeklv. 
compared  with  $13,953,500  and  $830,- 
500,  respectively,  for  the  two  classifi- 
cations during  October. 


Two  school  buildings,  New  York, 
N.  Y.,  for  Board  of  Education,  $1,000,000 
and  $1,7.50,000.  respectively. 


Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  291  to  304,  are  the  following 
large  projects: 

Bank  and  office  building,  Chicago,  III., 
to  Thompson-Starrett  Construction  Co., 
$7,000,000. 


Office  building.  Boston,  Mass.,  to 
G.  A.  Fuller  Co.,  $3,000,000. 

Factory,  Kansas  City,  Mo.,  to  Frank 
Hill  Smith.  Inc.,  Dayton,  O.,  $1,2.50,000. 

Store,  Atlanta,  Ga.,  to  Selden  Breck 
Construction  Co.,  .?1.2.50.000. 

Hotel,  Chicago,  111.,  to  F.  A.  Siebold, 
Jr..  $1,200,000. 

Apartment,  Cleveland,  0.,  to  W.  Dun- 
bar Co.,  $1,000,000. 

Hotel,  Hamilton,  Bei-niuda,  to  J.  Stew- 
art Co.,  30  Church  St.,  New  York, 
N.  Y.,  $1,000,000. 
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(Continued  from  p.  ?3S) 
"Conservative  first  mortgage  loans 
on  inipi-oved  real  estate  have  invariably 
proved  the  most  satisfactory  form  of 
investment,"  says  Harold  W.  Watson, 
a  mortgage  specialist,  as  quoted  in  the 
New  York  Times,  "and  during  the  con- 
struction and  reconstruction  period  of 
the  last  four  or  five  years  vi^e  know  that 
money  has  been  in  great  demand  at 
rates  6  per  cent  and  more,  while  in 
some  states  an  8  per  cent  rate  is  con- 


sidered reasonable.  There  is  every 
indication  that  the  interest  rate  of  6 
per  cent,  which  has  held  up  for  several 
years  in  Greater  New  York,  has  more 
or  less  settled  down  to  a  5  per  cent 
basis   in  Manhattan." 

Stock  market  has  shown  an  interest- 
ing feature  recently,  in  its  lack  of 
response  to  favorable  news.  The 
Annalist  asserts  that  stock  dividends 
have   lost  their   influence  as   a   market 


factor,  as  have  reports  of  good  business 
and  large  crops.  This  indicates  real 
dullness,  particularly  as  money  for 
stock  market  requirements  is  plentiful. 
Reasons  are  not  difficult  to  find: 
Europe,  the  railroads,  possible  legisla- 
tion in  the  next  two  years,  fear  of  in- 
creased taxation.  The  Annalist  con- 
cludes: "In  the  meantime  not  a  few 
holders  of  securities  who  bought  for 
the  rise  may  take  their  profits  and  sell, 
and     those     who     were     not     fortunate 


I 


Labor  Rates  and  Conditions  Throughout  the  Country 


That  industrial  conditions  are 
steadily  improving  has  remained  un- 
disputed, among  generally  accepted 
economic  authorities,  since  the  recent 
depression.  But  wide  differences  of 
opinion  seem  to  prevail  regarding  the 
labor  supply.  Reports  received  by  the 
National  Industrial  Conference  Board, 
from  the  U.  S.  Department  of  Labor, 
state  that  in  355  industrial  centers  an 
increase  in  employment  was  noted  in 
twelve  of  the  fourteen  industrial 
groups.  According  to  a  survey  con- 
ducted by  the  American  Federation  of 
Labor,  reports  of  a  labor  shortage  in 
this  country  are  greatly  over-estimated. 
A  comparison  of  excerpts,  taken  from 
the  respective  reports  of  the  two  indus- 
trial authorities,  for  the  same  five 
cities,  proves  interesting. 

Local  industrial  conditions  as  re- 
ported by  News-Record  correspondents 
are  given  as  follows: 

Atlanta — Building  continues  active, 
with  fairly  good  supply  of  labor. 

Birmingham — Common  labor  suffi- 
cient but  not  abundant;  awarded  ad- 
vance of  5c.  per  hour. 

Boston — Just  about  enough  brick- 
layers, carpenters  and  hodcarriers, 
but  not  all  piledrivers  and  structural 
ironworkers  employed.  Plenty  of  hoist- 
ing engineers,  but  scarcity  of  good 
common  laborers. 

Cincinnati — Bricklayers  scarce;  labor 
supply  normal,  otherwise. 


Dallas — Plenty  of  common  laborers; 
hod  carriers  fairly  plentiful,  but  limited 
supply  of  skilled  crafts. 

Denver — All  trades,  100  per  cent 
employed. 


national  Union  men  had  refused  to  use 
materials  handled  by  members  of  the 
Independent  Union,  which  had  in  turn 
been  sponsored  by  the  employers. 
Lockwood  committee,  acting  as  arbitra- 


AMERIOAN   FEDERATION    REPORT 

Milwaukee,  Wis.  "There  is  no  industry 
here  that  has  a  shortage  of  labor." 

Tonngstown,  Ohio.  "This  central  body 
reports  that  steel  mills  cry  labor  shortage 
and  force  men  to  undergo  a  physical  exam- 
ination. Low  wages,  which  make  it  impos- 
sible to  live,  is  the  rule.  Men  appear  at  the 
factory  gates  but  are  not  employed." 

Detroit,  Mich.  "There  is  a  line-up  in 
front  of  every  employment  agency  in  the 
city.  The  mission  houses  are  full.  More 
men  are  seeking  employment  at  local  fac- 
tories than  can  be  used  by  them.  There  is 
a  big  over-supply  of  common  labor  and  con- 
siderable of  a  surplus  of  skilled  workers  in 
Detroit." 

Kenosha,  Wis.  "There  is  unemployment 
galore  and  we  expect  same  to  be  much 
worse — a  month  from  now." 

Pittsburgh.  Pa.  "There  is  no  material 
labor  shortage."  "This  letter  states  that 
steel  mills  shortage  is  because  men  refuse 
to  work  long  hours  for  low  wages.  Men  are 
being  brought  from  South,  but  do  not  stay." 


DEPARTMENT  OP  LABOR  REPORT 

MUwaulcee,  Wis.  "Upward  trend  in  em- 
ployment. Shortage  of  workers  in  building 
trades,  machinery  and  textiles..  .  ■" 

Youngrstowii,  Oliio.  "Gradual  increase  in 
employment.  Shortage  of  common  labor  ex- 
ists, especially  in  the  steel  mills.  Surplus 
of  helpers,  handymen  and  clerical  workers. 
Demand  for  farm  help  fair..  .  ." 

Detroit,  Mich.  "Employment  in  industries 
decidedly  improved.  Slight  shortage  of 
brick  masons;  no  surplus  in  any  lines.... 
Building  operations  steady.  Public  im- 
provements increasing.  Housing  in  Detroit 
not  equal  to  demand." 


Kenosha.  Wis.  "Increase  in  employment. 
Shortage  of  common  labor.  All  plants  oper- 
ating, majority  full  time." 

Pittsburgh.  Pa.,  District.  "Demand  for 
mechanics,  with  the  exception  of  bricklay- 
ers and  painters,  is  still  in  excess  of  tlie 
supply....  Iron  and  steel  industry  is 
steadily  increasing  employment....  An 
acute  shortage  of  common  labor  persists, 
mills,  factories  and  construction  work  mak- 
ing strong  demands." 


Kansas  City — Shortage  of  brick- 
layers, hodcarriers  and  '.carpenters; 
other  trades  plentiful. 

Montreal  —  Scarcity  of  bricklayers 
only. 

New  Orleans — Fair  supply  of  labor. 

New  York — Armistice  declared  in 
dispute  between  the  two  building 
laborers'   helpers'   unions.      The    Inter- 

(Higher  rates  indicated  by  -|-,  decreases  by — ) 


tor,  adjourned  until  Dec.  12,  pending 
permanent  settlement. 

St.  Louis — Common  laborers  paid 
35c.@45c.  as  compared  with  30c.@40c. 
per  hr.,  one  month   ago. 

San  Francisco — Plenty  of  work  for 
all  trades. 

Philadelphia — Demand  for  labor 
easing  up  perceptibly. 


Brick- 
Cities  layers 

Atlanta JO. 90 

Baltimore 1 .25 

Birmingham 1 .00 

Boston -1-1.25 

Cincinnati -|-1 .35 

Chica  go 1 .  10 

Cleveland 1 .25 

Dallas -H.37I 

Denver 1.25 

Detroit. 1 .121 

Kansas  City 1  .Uj 

Los  Angeles 1.2S 

Minneapolis 1.00 

Montreal 90 

New  Orleans 1.00 

New  York 1 .25 

Pittsburgh 1 .30 

St.  Louis 1 .25 

San  Francisco .. 1 . 1 2  J 

Seattle 1.00 

Philadelphia 1.25 


Car- 

Hoisting 

Hod 

Pile 

Structural 
Iron 

Common 

penters 

Engineers 

Carriers 

Drivers 

Workers 

Labor 

550.70 

.80 

.75 

1.00 

SO.  70 
.87i@.90 
.50®  1.00 
90®  1.00 

?0.30 
.60®.  75 
.15®.  25 
.75®.  80 

?6.'7S' 

"i'.oo 

JO.  65 
1.00 
1.00 
1.00 

JO.  30®.  35 
.3  5®.  40 
4-. 20®. 25 
.50®. 55 

.95 
1.00 
1.10 
1.00 
1.00 

.95 
1.10 
1.10 
1.00 
1.00 

.721 

"!75' 
—  .40 
.75®.  811 

'V.'ib 

.91 

-.875 
1.00 

.95 
1.05 
1.10 
1.00 
1.03  J 

-|-.35®.40 
.72i 

+  .75 
-f  .3f!@.50 

.35®. 50 

.80 
1.00 

.80®.  90 
1.00 

.50®.  60 
-)-.S0 

1.00 

1.00 

.60®.  80 
-t-^07J 

.50 
+  AO@.SO 

1.00 
.80 

1.00 

.80 

1.121 
.65 

.871 

1.00 
.80 

.561®  .62^ 
.35®.  50 

.65 
.85 

.50 
.90 

.35 
-1-.65 

.50 
.80 

4-. 65 
1.00 

.300.35 
.35@.40 

1.12J 

1.25 

.87  J 

1.00 

1.121 

.45®. 60 

1.121 
1.10 

1.00 
1.12  J 

.90 

.85 

1.00 
1.12 

1.00 
1.125 

.50 
-|-.35@.45 

1.00 
.80 
.90®1 .00 

1.00 
.90 
.90@1.00 

.75 
.70 

.75®.  90 

1.00 
1.00 
1.00 

1.12i 
.80®.  90 
.90@1.00 

.47i®.50 
.50®.  60 
.35®. 45 
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enough  to  get  in  at  lower  levels  may 
dispose  of  stocks  around  current  prices, 
feeling  that  the  somewhat  uncertain 
character  of  the  market  is  a  warning 
for  the  exercise  of  great  caution;  con- 
sequently, stocks  held  by  such  persons 
may  come  on  the  market,  and  this, 
with  profit  taking  and  short  selling  and 
the  absence  of  outside  buying  to  sup- 
port the  selling,  will  undoubtedly  exert 
a  pressure  on  the  market  such  as  may 
bring  about  a  further  recession  in  quo- 
tations." 

Price     movements     since     July     are 
shown    by    this    list   of   index   numbers 


INDEX   NUMBERS  OF  WHOLESALE  PRICES 
(Compiled  by  D.  L.  Bissell) 

1922  July  Sept.  Nov. 

Farm  products , 126  124  133 

Crops  128  127  143 

Live-stock 122  119  119 

Orchard  products 165  161  131 

Citrus 100  138  85 

Deciduous 211  175  162 

Foods 140  136  142 

Pro\Tsions 164  142  144 

Dairy 117  139  168 

Meats 127  124  123 

Textiles  and  leather 193  187  206 

Fuel  and  metals .  155  157  149 

Materials  of  constructirn 172  178  178 

Building     materials     index, 

Dept.  of  Commerce 169.6  179.7  

B.  A^.-R.  Constructiono  Ccst 

Index   No 169  7  185  188.6 

All  commodities 151  149  155 

Raw  materials 138  133  143 

Manufactured  products 164  166  167 


by  D.  L.  Bissell,  San  Diego,  Calif.,  to 
■which  has  been  added  the  Building 
Materials  Index  of  the  Department  of 
Commerce  and  the  E.  N.-R.  Construc- 
tion Cost  Index. 

New    York    incorporations    thus    far 
this  year  exceed   the  number  for  the 


whole  of  1921,  and  will  reach  17,000, 
establishing  a  record.  Up  to  Dec.  1 
there  have  been  16,301  companies, 
capitalized  at  $582,197,530. 

Building  materials  index  numbers 
issued  by  the  Department  of  Com- 
merce are  shown  for  October  and  the 
1920   peak   in   the   chart.     Shapes   are 


1 1       JfcalBM  Price  L«»«l 

■■■      Trie*  I.«T«1  Octobtr  1912. 
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0        100     £00     300     400      SCO     600 
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shown  to  have  dropped  60  per  cent 
since  the  peak,  cement  17,  sand  23, 
gravel  22,  common  brick  23. 


Bond  market  was  firmer,  probably 
due  chiefly  to  slightly  easier  money. 
Municipals  were  quiet;  new  offerings 
small,  but  a  much  better  volume  in 
prospect. 

Business  failures  in  the  United 
States  in  November  numbered  1,758,  an 
increase  of  9.8  per  cent  over  last  month, 
according  to  Bradstreet's  figures,  but 
were  10.7  per  cent  fewer  than  in 
November,  1921.  November  liabilities 
totaled  $54,080,825,  which  is  46  per 
cent  heavier  than  for  October,  though 
25.7  under  November,  1921.  For  eleven 
months  of  this  year  failures  number 
20,548,  an  increase  of  16.7  per  cent 
over  last  year,  which  was  the  peak 
year  in  number  of  failures.  Liabilities 
for  the  eleven  months,  however,  are 
11.2  per  cent  below  the  same  period  a 
year  ago.  

Bids  Received  for  Towers  of 
Philadelphia  Bridge 

Four  bids  were  received  by  the  Dela- 
ware River  Bridge  Joint  Commission 
on  Nov.  29  for  the  steel  main  towers 
of  the  Philadelphia-Camden  suspension 
bridge.  The  material  involved  com- 
prised 13,600,000  lb.  of  silicon  steel, 
4,890,000  lb.  of  carbon  steel,  and 
290,000  lb.  of  cast  steel.  The  unit 
prices  bid  ranged  from  7.43c.  to  9.55c. 
for  silicon  steel,  6.63  to  9.55c.  for  car- 
bon, and  12.1c.  to  18.08c.  for  cast  steel. 

The  four  bidders  and  their  total  bids 
on  the  estimated  quantities  were :  Beth- 
lehem Steel  Co.,  $1,386,974;  Keystone 
State  Construction  Co.  and  New  York 
Shipbuilding  Co.,  $1,469,304;  McClin- 
tic-Marshall  Co.,  $1,513,495;  American 
Bridge  Co.,  $1,805,670. 

It  is  expected  that  the  contract  will 
be  awarded  to  the  low  bidder. 


Monthly  Prices  of  Construction  Materials 

Ups  and  Downs  of  the  Market 


Pig-Iron — Prices  continue  to  decline; 
but  further  increase  in  production  is 
indicated.  No.  2  foundry  iron  down 
$3.50  per  ton  in  Birmingham,  $1  in 
Chicago,  and  $6  in  Pittsburgh.  Basic 
dropped  $2  in  Philadelphia,  $2.50  in 
Pittsburgh  and  $3  in  Cincinnati.  Bes- 
semer declined  $2  in  Pittsburgh;  East- 
em  Pennsylvania,  $2  in  Philadelphia 
during  month. 

Railway  Supplies — Light  rails  down 
$4@$5  per  ton  at  Pittsburgh,  despite 
continued  railroad  buying  of  car  and 
track  materials.  Red  oak  ties  5c. 
higher  in  St.  Louis. 

Pipe — Steel  pipe  trade  showing  in- 
creased volume;  but  no  changes  in  mill 
or  warehouse  discounts.  Cast-iron  pipe 
up  50c.  in  Birmingham;  $2.50  in  Chi- 
cago and  $3  per  ton  in  San  Francisco, 
since  last  month.  Clay  drain  tile, 
higher  in  St.  Louis.  Advances  in  sewer 
pipe  quoted  in  Atlanta,  Dallas,  St. 
Louis  and  Philadelphia;  no  declines  re- 
ported. 

Road  and  Paving  Materials — Both 
bulk  and  package  asphalt  down  50c.  in 
Boston  and  Maurer,  N.  J.,  and  $1  per 
ton  in  St.  Louis  and  Atlanta.  San 
Francisco  also  reports  drop  of  $2  in 
bulk  and  $2.50  in  package  asphalt. 
Detroit,  however,  quotes  rise  of  $1.18 
per  ton  in  packages.  No  change  in 
r  ad  oils.  Wood  paving  blocks  up  5c.(5) 
lie.  per  sq.yd.  in  New  York;  down  12c. 
in    Philadelphia. 

Sand,    Gravel    and    Crushed    Stone — 


Birmingham  reports  advance  of  5c.  per 
ton  in  sand,  due  to  readjustment  of 
freight  rate  prices;  also  higher  in  St. 
Louis,  but  down  in  Dallas  and  Atlanta. 
Gravel  prices  rose  slightly  in  Denver, 
St.  Louis  and  Dallas,  and  declined  in 
Cincinnati,  San  Francisco  and  Atlanta, 
during  month.  Crushed  stone  declined 
10c.  per  cu.yd.  in  San  Francisco,  and 
rose  sharply  in  Cincinnati,  Kansas  City 
and  Montreal. 

Lime — Hydrated  finishing  lime  ad- 
vanced $2  per  ton  in  St.  Louis  and  $1 
in  Cincinnati;  but  dropped  $2  in  Chi- 
cago and  $2.50  in  Dallas.  Hydrated 
common  up  $1  in  Cincinnati  and  St. 
Louis,  and  $1.50  in  Detroit.  Lump 
finishing  lime  advanced  6c.  per  bbl.  in 
Kansas  City;  common  lump,  $1.25  per 
ton  in  Detroit,  25c.  per  ton  in  St.  Louis 
and  20c.  per  bbl.  in  Kansas  City. 

Cement — Mill  prices  unchanged  dur- 
ing month.  Kansas  City,  however, 
quotes  $2.45  as  against  $2.85  per  bbl. 
Detroit  reports  $2.47  as  compared  with 
$2.48  per  bbl.,  one  month  ago,  owing  to 
correction  in  freight  rate. 

Structural  Steel — Steel  shapes,  plates 
and  bars  still  frequently  quoted  under 
the  $2  per  100  lb.  level.  Independent 
makers,  however,  adhere  to  the  $2  base 
on  steel  plates;  with  attractive  ton- 
nages on  railway  steel  quoted  as  low 
as  $1.90@$1.95.  Heavy  buying  of  tank 
plates  for  oil  storage. 

Brick  and  Hollow  Tile — Common 
brick,    $15@$15.50    as    compared    with 


$14@$15.50  per  M.  wholesale,  alongside 
dock,  New  York,  one  month  ago. 
Atlanta  and  Detroit  both  report  de- 
clines of  50c.,  with  a  drop  of  $1  per  M. 
in  Dallas.  San  Francisco  and  Kansas 
City,  however,  quoted  advances  of  50c., 
with  a  rise  of  $1  in  St.  Louis.  Hollow 
tile  down  in  St.  Louis,  Minneapolis, 
Cincinnati  and  Kansas  City;  but  higher 
in  Atlanta  and  Montreal,  due  to  heavy 
demand  and  high  fuel  costs. 

Lumber — Although  colder  weather 
and  an  increase  in  surplus  cars  are  ex- 
pected to  divert  quotations  downward, 
many  cities  report  higher  lumber  prices 
during  month.  Y'ellow  pine  timbers, 
base  sizes,  up  $3  in  Dallas;  $3.25  in 
Kansas  City;  $4  in  Birmingham  and 
$6.50  per  M  ft.  b.  m.  in  Philadelphia. 
Douglas  fir  rose  $1  in  Minneapolis  and 
hemlock,  $5  in  Montreal.  The  declines 
were  as  follows:  pine,  $6  in  Atlanta; 
fir,  $1  in  Seattle;  fir,  $2,  hemlock,  $5 
and  spruce,  $6  per  M.  ft.  in  Philadel- 
phia. 

Scrap — Market  weaker,  due  to 
seasonal  dullness.  St.  Louis  quotes  re- 
duction on  all  except  cast  borings. 

Explosives — Average  drop  of  2c.  per 
lb.  in  five  out  of  eighteen  cities  re- 
porting. St.  Louis,  however,  quotes 
advance  of  Ic.  on  60  per  cent  and  Bir- 
mingham Ic.  per  lb.  on  both  40  and  60 
per  cent,  during  month. 

Linseed  Oil — Down  3c.  in  New  York; 
up  Ic.  per  gal.  in  Chicago,  since  last 
month.    Price  stable  in  other  cities. 
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Prioe  advanoes  sinoe  last  month  are  indicated  by  heavy  type;  declines  by  ittiUcs 


HG  IRON — Per  GroM  Ton — Quotations  compiled  by  The  Matthew  Addy  Co.: 

Current  One  Yeai  Ago 

CINCINNATI 

No.  2Southera  (silicon  2.25  @  2.75) 127.55  »22,  50 

Northern  Basic 30. S7  22.02 

SouthernOhioNp.  2(siliocn  1.75®  2.25) S0.S7  23.52 

NEW  YORK,  tidewater  delivery 

Southern  No.  2  (silicon  2.25  (nl  2.75) 35. S7  28.50 

BIRMINGHAM 

No.  2  Foundry  (silicon  2.25  @  2.75) Si.OO  18.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2X.  (2. 25(._i  2.75  sil.) .11. 6i  23.26 

Virgmia  No.  2  (sUicon  2.25  (at  2.75) 37.17  28.74 

Basic 'J7.r,0  20.75 

Gray  Forge S9.1i  22.50 

CHICAGO 

No.  2  Foundry  Local  (silicon  1 .75  (a  2.25) 3U.00  2 1 .  70 

No.  2  Foundry  Southern  (silicon  2.25  @  2.75) Id. 00  24,66 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  1.75®  2.25) 27.50  22.46 

Basic 37.50  20.96 

Bessemer SO. BO  21.96 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotations  are  per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lota  5c.  per  100  lb.  is 
ebargwi  extra: 

. Pittsburgh— — — 

One           Rirming-  St. 

Current         Year  .^go         ham      Chicago  I^ouis 

Standard  bessemet  rails....      $43.00           $40  00                         $43  00  43.00 

Standard  opcnhearth  rails..        43.00             40  00       $43  00         43  00  43  00 

Light  rails,  8  to  10  lb iO@iS           31(u'33           2  00*       43,00  43.00 

Ught  raUs.  12  to  14  lb i0@i3           310133           2,00*       43.00  43.00 

Light  rails.  25  to  45  lb iO®iS          31(a)33          2.00*      43.00  43.00 

Rerolled  Rails 28(332         

♦Per  100  lb. 


RAILWAY  TIES — For  fair-sized  orders,  the  following  prices  per  tie  hold: 

6  In.  X  8  In.  7  In.  x  9  In. 

by  81  Ft.  by  8j  Ft. 

Chicago,    White    Oak                                                  $1  *0  $1.55 

Chicago,  Hardwood  and  Red  Oak I    25  I   40 

Chicago Empty  Cell  Creosoting  (add'I)                     .45  .50 

San  Francisco Gieen  Douglas  Fir                      .54  1  17 

San  Francisco,  Empty  Cell  Creosoted.  Douglas  Fir      1.60  2.^5 

St.  Louis,  Red  Oak* 1.05(51  30  1.30("155 

St.  Louis  (creosoted)  (zinc  treated) 1.70  2.05 


TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb.  fob.    Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

. Pittsburgh San    Bir- 

OneYear  Fran-  ming 

Current  Ago      Chicago  St.  Louis  cisco    ham 

Standard  spikes,  ^va. 

andlarger $2.75  $2.25        $2.55     $3  65     $4.45  83.29 

Trackbolts ,3.85@4.50     3.25@3.50    3.65      4.75       5.45     4.29 

Standard  section  angle 

bars 2.75  2.75  2.40      J. SO      4.10     2.94 


PIPE 


WROUGHT  PIPE— The  follo«-ing  discounts  are  to  jobbers  for  carload  lots 
on  the  latest  Pittsburgh  basing  card: 


BUTT  WELD 


Inchea 
to  3 


Steel 
Black 
66 


59 


Galv. 
54J 


Inchea 
3  toll 


Iron 
Black 
34 


LAP  WELD 


2Jto6 63 

7  to8 60 

no  12   59 


m 

5li 
471 
46  i 


2 29 

25  to  4 32i 

45  to  6 32J 

7tol2 30 


Galv. 
19 


15 
19 
19 
17 


ItolJ 64 

2to3 65 


BUTT  WELD.  EXTRA  STRONG,  PLAiN  ENDS 
\  tolj 34 


535 
54J 


2!  to  4 6' 

4Jta6 (lU 

7  to  8 56 

9  to  12 50 


LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
. ..     57  464  2 30 


46i 
50i 
49i 
43! 
37i 


2J  to  4 33 

4Jto6 32 

7  to  8  25 

9  to  1 2 20 


20 


17 
21 

20 
13 
« 


STEEL  PIPE — From  warehouses  at  the  places  named  the  following  discounts 
hold  for  steel  pipe: 

Black 


New  York  Chicago 

I  to  3  in.  butt  welded 57%  625% 

2i  to  6  iu.  lap  welded 54%  59i% 


St,  Louis 

61'.% 

58;% 


Galvanized 

Chicago 

48  S% 

45;% 

St.  Louis 

5i;% 

505% 

New  York 

I  to  3  in.  butt  welded 44% 

2i  to  6  in.  lap  welded 41% 

Malleable  fittings,  Class  B  and  C,  from  New  York  stock  sell  at  list  less  10% 
Cast  iron,  standard  sizes,  32-5%  off. 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  loti: 

r New  York . 

Birmingham  One  .San  Fran- 

Mill  Current        Year  Ago         Chicago        St.  Louis     cisco 

4in $47.50(®48  $S9.  W         $50  30       $55  20'"  56  20  $53.10     $58  00 

6  in.  and  over  43(a!43.50     .•;i..iO  47.30((n48.  30  51  20(</ 52  20     49  10       54,00 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra;    1 6-ft.  lengths,  $  I  per  ton. 

CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  lin.ft. : 

. New  York  

One  San 

Size,  In.               Current      Year  Ago  St,  Louis      Chicago      Francisco        Dallas 

3     «45  00         $40  00         $55  00         $50.00         $5^.00 

4       55  00  50.00  65  00  60  00         $76.50  65,00 

5     80.00  80.00  84  00  80.00  97.75  84.00 

6     105  00         105.00         110  00  100.00  127.50         110.00 

8     170.00         175.00         18100  150.00         212.50         181.00 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for 
car  load  lots,  f.o.b.,  except  as  otherwise  stated: 


New  York  Pitts- 
Size,  In  Delivered    burgh 
3 $0   14   $0    105 


4. 

5. 

6. 

8. 
10. 
12. 
15. 
18. 
20. 
22. 
24. 
27. 
30. 
33. 
36. 


.14 
.20 
.20 
.34 
.51 
.65 
I  03t 
I.SOt 

(,eot 

2.40t 
1J0\ 
4  501 
5.001 
6,50h 
7.50^ 


105 
,1575 
1575 
245 
,3675 
.4725 
.63 
875 
I    05 
40 
575 
795 
096 
14 
715 


Birming-     St. 
ham       Louis    Chicago 
$0.12 


$0   10 
.125 
150 
225 
.2925 
.3825 
5625 
765 
1.0125 


$0,0875 
1225 
16 
20 
28 
36 
52 
68 
92 


12 
,18 
18 
28 
42 
54 
72 
I  00 
1.20 


1.2375     1   60 


1.4625  1.20 
2  25 
2.70 
3.35 
3.65 


1   80 


Boston $0.13 

Minneapohs 


5 

$0.  19 


Denver .1 35* 

Seattle 13 

Los  Angeles , 

New  Orleans ,1120* 

Cincinnati 1  I  I  * 

Atlanta 108' 

Montreal,  delivered ,  68t 

Detroit 102 

Baltimore   .1225 

Kansas  City,  Mn ......  .  I  55 

Philadelphia 12 

*4-in.,  6-in.,  9-in..  respectively. 


.18* 


8 
$0,29 
40 
.27 
.325 


28 
259 
.27 
.70 
.238 
.35 
.30 
.28 
IDouble  Strength. 


168* 
1665 
162* 
.45t 
,  155 
2275 
19 
.18 


75t 
4  75t 
5,50t 
6,00t 
12 
$0,56 
72 
.47 
.65t 

,  476 
,4995 
.459 
1.35 
.459 
.6870 
.54 
.54 
t3-in. 


standard  pipein 

San 

Fran- 
cisco Dallas 
»0,12       

,15  $,/7.-; 

18  20 

21  2625 

30  435 

42  64 

54  82 

.90  I  18 

1.32  1.65 

'.'.'.'.'.'.  2i6' 

2  16  2.73 

3  00    

3.60    

24  36 

$2,43t  $6.46t 

2.55  5.66t 

1.70   

2.341   

1. 82t  .'.'.'.'. 

1  665  3.7925t 

1.75   

4.50t  .    . 

I,98t  6.l5t 

2.29  5.23 

2  16 

1  sot  4  lot 
pecial. 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS— Following  are  prices  per  gallon  in  tank  cars  8.000  gal. 
f.o.b.  place  naraed: 

New  York,  45%  asphalt (at  terminal) 

New  York,  65%  asphalt (at  terminal) 

New  York,  binder (at  terminal) 

New  York,  flur (at  termmal) 

New  York,  liquid  asphalt  ....  (at  terminal) 

St.  Louis.  50("'  60%  asphalt        

Chicago,  40-50%  asphalt 

Chicago.  60-70%  asphalt 

Dallaa,  45%  asphalt 

Dallas,  55%  asphalt 

Dallas,  binder 

San  Francisco,  bmder,  per  ton 

*  Freight  $21.75  ner  ton  to  Whiting.  lud. 

t  F.o.b.  Oleum.  Cal.  Freight  to  Sun  Francisco.  80o.  per  ton 


minimuB 


];urrent 

One  Year  Ate 

$0.06 

$0.05; 

.06 

.05 

06; 

.08 

.06! 

.06; 

.07 

.06S 

.07 

.on* 

.05} 

.05 

,05'. 

.05i 

,040 

.10 

,048 

13 

.053 

l< 

O.50\ 

15.0Ui 
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ASPHALT— Price  per  ton  in  packages  (350-lb.  bbl:.  or  425-lb.  drums)  and  in 


Bulk 
$16.00 


bulk  in  carload  lots,  f.o.b.  points  listed: 

Package 

New  York  (.Wcjicon) $20  00 

Boston  (iV/eitcon) 19.00 

Chicago  (Stanolmd) , ^'SL 

San  Francisco, /.O.6.  refinery,  Oleum,  Cal 77.00* 

Dallas,  (Texas) 35.00 

Seattle  "D"  grade  (California) 23  75 

Denver  (CnUJornia) 40  00 

Minneapolis/.o.b.  Twin  Cities  (Mexican) 33. 00 

St.  Louis  (Mexican) S/'  00 

Baltimore  (Mexican) 20 .  00 

Los  .-VhroIos,  at  factory,  Bakersfield  (California) 

Montreal  (Mexican) 28 ,  00 

Atlanta  (Mexican) SI  00 

Detroit  (Mexican) 2J  68 

Cincinnati  (Mexican) 22  .  50 

Maurer,  N.  J.  (Trinidad andBermudrz) SS.OO 

Maurer,  N.  J.  (Mexican) 18.00 

Philadelphia  (Mexican) 20  00 

Kansas  City,  petroleum 28.83 

♦Freight  to  San  Francisco,  80c.  per  ton. 

tF.ob.  Richmond,  Cal. 

NOTF. — Barrels  or  drums  are  optional  in  most  cities.  About  6  bbls.  to  the 
ton,  and  from  4  to  5  drums. 

PAVING  STONE- 

New  York  delivered . 


ir, 

50 

22 

00 

// 

00* 

27 

00 

13 

oot 

27 

50 

SI 

00 

16 

00 

21 

00 

Id 

-,o 

/,f 

9a 

19 

50 

SC 

no 

15 

50 

16 

00 

22  83 

Chicago 

San  Francisco 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal  delivered. 

New  Orleans 

Cincumati 

St.  Louis 

Kansas  City 

Philadelphia 


.5-in.  granite,  28(<<;29  blocks  pel  sq  yd.  $135. OOperM 

/  About  4x8x4  dressed 3.35  sq.yd. 

\  .Vbout  4x8x4  common 3    10  sq.yd. 

Basalt  block  4x7x8 70  00  per  M 

5-m.  granite 2.00  per  sq.yd. 

Granite 2   10  sq.yd. 

Granite,  26!  blocks  per  sq.yd.  100. OOperM 

Granite 2  00  sq.yd. 

Granite 100.00  per  M 


3.25  sq.yd. 
1.35  per  M. 
3  10  sq.yd. 
2  90  sq.yd. 
3.95  sq.yd. 
Granite I28,00per  M. 


Granite,  4x8x4. 

Granite 

f  4x8x4  dressed 

[  4x8x4  common. ... 

No.  Granite 


FLAGGING- 

New  York. . . . 


Chicago. 


(-Bronx,  5  ft $0.30(«i  35  sq.ft. 

J  Manhattan,  4  ft .26      sq.ft. 

•1  Queens,  5  ft .26      sq.ft. 

L6x20-in.  cross-walk 1.00     lin.ft. 

.      I8in.  wide 99     lin.ft. 


CURBING — Bliiestone  per  hneal  foot,  m  New  York,  costs  77c.fu'85c.  for  5il6 

in.;  88c.  for  5x18  in.,  in  cargo  lots.  5x18   in.,    1.44c.  per  lin.ft.  delivered  in 
St.  Louis.     6x  1 8  in.,  Chicago,  $2  per  lin.ft. 

WOOD  BLOCK  PAVING—  Siie  of|Block      Treatment        Per  Sq.Yd. 

New  York  (<elivered) 3  16  $2  21 

New  York  (delivereii) 3)  16  2  39 

New  York  (tfciitera  ) 4  16  2.77 

Boston 3i  16  2  32 

Chicago 4  16  3.00@3.25 

Chicago 3i  16  2  50 

St.  Louis 3}  16  2  00 

St.  Louis 4  16  2  00 

Seattle 4  16  Off  market 

Minneapolis 3J  16  2.09 

Atlanta 3}  16  2  30 

New  Orleans 3  IV  1.70 

New  Orleans 3J  16  1.95 

New  Orleans 4  16  2.25 

Dallas 4  18  3.90 

Baltimore 3J  16  3.44 

Montreal 4  16  4  50 

Detroit 3  16  2.84 

Detroit 4  16  3.00 

Cincinnati 4  16  2.35 

Kansas  Ci»y 4  16  3.25 

Philadelphia 3i  16  US 


CONSTRUCTION  MATERIALS 

SAND  AND  GRAVEL — Price    for  cargo   or  carload^  lots  to   contractor  is  as 
follows,  per  cu.yd.: 

. Gravel  

. IJ  lu. .    . }  In. .  . Sand . 

One                         One  One 

Year                      Year  Year 

Current       Ago    Current       Ago  Current  .\go 

New  York $2  00       $1   75       $2  00       $1   75  $1.00  $1   00 

Denver 190         250         190          2  50  1.30  I    10 

Chicago 2.25         2  00         2  25         2.00  2.25  2  00 

St.  Louis,  per  ton 1  4S          I   30         ISO          I   25  145  1   20* 

Seattle I   00         I    50         I   00         1.50  1.00  1  50 

DaUas 2  52         2  25         2  52         2.25  l..S7i  2  25 

Minneapolis 1.75          I    50          I    75          1.50  1.00  0  SOt 

CincinnaU 1.40          1.87)        I.  IS          2.03  1.15  1.60 

San  Francisco S.16         2  25         S.!.',         2.25  1.50  1.50 

Boston 1.40        2  65         1.40        2.65  l.iO  2  00 

New  Orleans 2.85        2  85         2.85         1.35  1.35 

Los  Angeles,  per  ton I  .  35          ....         I  .  35  ,  .  . .  1   20 

Atlanta,  per  ton i .  7.5          185         1.7',         185  ;..«  1.25 

Detroit 2(a>2.25       2.00      2(m2.25     2  00  2  00  2.00 

Baltimore,  per  ton 1.40          1.40          1.60         1   60  0  70t  2.40 

Montreal,  per  ton 1.25         1.25         I   50         1.50  I   25  1.25 

Birmineham.  per  ton  (Crushed  slag  used  instead  of  gravel)  1.25  1.28 

Philadelphia 1.70         1.40         1.75         1.55  1.65  1.90 

Kansas  City,  per  ton 2  OOt       2.00t           ..  0.66t       

New  York— -Grit,  $1.75  per  cu.  yd. 

h(>3  Angeles — Freight  from  quarry,  85o.  per  ton,  and  is  included  inaboveprice. 

*  Fine  white  Band:  Pacific,  $4  per  ton;  Ottawa,  $4.50. 

t  At  pit. 

t  Per  ou.  yd. 


CRUSHED  STONE- 

otherwi?e,  is  as  follows, 


New  York 

Chicago 

St.  Louis  delivered, ... 

Dallas   

San  Francisco 

Boston,  delivered 

Minneapohs,  at  plant.. 

Kansas  City 

Denver 

Seattle  delivered 

Atlanta 

Cincinnati  delivered .  .  . 

Los  Angeles 

Detroit 

Baltimore 

Montreal 

Biimingham  delivered 

Phildelphia 

Pittsburgh 

Cleveland 

*Per  ton. 


■Price  for  cargo  or  carload  lots  f.o.b.  city,  unless  stated 
per  cu.yd.: 

U  In.  . J   In 

Current      One  '' 


$1  65 
2.25 
2  10 

1  65 
S.15 
1.6S 

2  00 

2  40 
3.50 

3  00 
2.10* 
1  95* 


$1 


l,90(<i.2* 
1,70* 
1  80* 
3.20 

1  75* 

2  85 
3.00* 


Year  Ago 
80@  1 .  90 

1  60 
1.55* 
3.20 
2.25 
3.00* 

2  00 
2.75 
3.50 

3  00 
2  00* 

2  371 
1.60* 
1.90* 
1.75* 
2.00* 

3  20 
1.70 


Current 
$1  75 
2  25 
2  20 
1.65 
£.16 
1.65 
2  25 

2  40 
3.50 

3  00 
2   10* 
1.95* 


1. 90®  2* 
1.60* 
I    90* 
3.10 
I   60* 
2.85 
3.00* 


One  Year  Ago 
$1.80(3)1.90 
1.60 
1.55* 
3.20 
2.25 
3.00' 
2.25 
2.75 
3.50 
3.00 
2  00* 
2.08 
1.70* 
1.90* 
1.65* 
2.10* 
3.  10 
1.60 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants: 


U-In.  !-: 

Youngstown  District $1 .  30             $1  -  30 

Steubenvillc  District 1.40                1.40 

Ironton  District 1.40                1.40 

East  Canaan,  Conn 1.25 

Easton,  Catasaqua,  Pa I  .  00 

Birmingham,  Ala 1.25 

Buffalo.  N.  Y.,  and  Erie,  Pa 1.25 

Cleveland,  Ohio 1.20 

Eastern  Pennsylvania  and  Northern 

New  Jersey 1 .  20 

Western  Pennsylvania 1.25 


35 
00 
25 

25 
.20 

.20 
.25 


Roofing 
$2  00 
2  00 
2  00 
4  00 
2.00 

1  25 

2  25 


2.00 
2.00 


Sand 
$1.30 
1.40 
1.40 
1.00 
0.90 

1.25 
1.25 
1.00 

1.20 
1.25 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Common 

New  York $16.  80(a$7  7.  JO  $13,  10 


Chicago, 

St.  Louis 

Boston 

Dallas. 

Cincinnati 

San  Francisco 

Minneapolis 

Denver 

Detroit 

Seattle  paper  sacks 

Lo^  Angeles 

Baltimore 

Montreal 

Atlanta 

New  Orleans 

Philadelphia 


18.00 
32  20 

17  00 
ss .  r,o 
15  80 
22  00 
25,50 
24  00 
19  50 
24.00 


18  00 
20  00 

13   00 


Lump,  per  Barrel 
Finishing  Common 

$3,63j»    $2.75fe$3. 131* 
1.50t  l.40t 


U  30 

16    00 

22  00  (white) 

17.50 


3.75* 


I.70t 


2.80t 


21.00 
21.00 
23.00 

is'so 


15.75 

21   00  15. oot 

13  00        2.25t 
17  25        2.40t 

14  50        13  oot 
24.00        2.40t 

*Per  280-lb.  bbl.  (net).  tPer  180-lb.  bbl.  (net).  JPer  ton— Refund  of  lOc.  per 
bbl.  Minneapolis  quotes  brown  common  lump  lime;  Kelly  Is.  white  is  $1.55, 
Sheboygan  $1.45.  New  York  quotes  hydrated  hme  "on  cars"  io  paper  sacks; 
lump  lime  "alongside  dealers  docks"  or  "on  cars." 


Kansas  City 25.60 


18  oot 

2.90» 

2.50t 

10  751 

1.75} 

l.40t 

2.70t 

18  25t 

15.001 

11. oot 

l.85t 

12  00: 

2  40t 

NATURAL  CEMENT— Price  to  dealer9  per  bbl.  for  500 
exclusive  of  bags:                                                                 Cu 

bbl. 
rent 
80 
SO 

00  to 
.72 

.75 

or  over,   f.o.b., 
One  Year  As« 

$2.80 

/ 

1.60 

M 

n         11.00 

Cincinnati  (Utica) 

Boston  (Rosendale)  per  bag 

St.  Louis  (Carney) 

...'.'....'.".'.         I 

1.77 
0.85®  0.95 

PORTLAND  CEMENT— Prices  to  con 
points  listed  ■without  bags.    Cash  disco 
Dec.  7 

New  York,  del.  by  truck $2.60 

New  York,  alongside  dock  to 

dealers 2.30 

Jersey  City      l-iS 

Boston 2.85 

Chicago 2.20 

P  ttsburgh 2 .  24 

tractors  per  bbl.  in  cai 
unt  not  deducted. 
One  Month  kzo 
$2  60 

2.30 
2.73 

2;  20 
2.24 
2.46 
2.48 
2.41 
2.48 
2.37 
2.14 
2.39 
2.45 
2.43 
2  35 
2.71 
3.30 
2.39 
2.85 
2.90 
2.25 
2.54 
2.51 

2:96 
2.40 
2  85 
2.88 
2.51 
2.39 

ots,  without  bags;  to  oc 

Mason  City,  la 

Lft  Salle.  Ill 

Hudson,  N.  Y 

Leeds,  Ala 

Hannibal,  Mo 

Lehigh  Valley  District 

load  lots  f.o.b. 

One  Year  Ago 
$2.40 

2.10 
2.13 
2.61 
1.97 
2.02 

Cleveland 2.46 

Detroit t.il 

2  28 
2.31 
2.23 

Toledo 2.48 

Milwaukee 2.37 

2  31 
2   19 

Duluth 2.14 

Peoria 2.39 

Cedar  Rapids 2.45 

1.95 
2.14 
2.28 

Davenport 2. 43 

St.  Louis. ..           2.35 

2.22 
1  97 

2.84 

New  Orleans 3 ,  30 

2.88 

Minneapolis 2.39 

2  26 
3.10 

Seattle 2.90 

Dallas   2.25 

Atlanta 2,54 

Cincinnati 2.51 

3.10 
2.55 
2.69 
2.37 
3.31 

Baltimore 2,90 

Birmingham 2 .  40 

Kansas  City f.45 

2.88 
2.27 
2,45 

Montreal 2 .  88 

Philadelphia 2.51 

3.12 
2.50 

St.  Paul 2.39 

NOTF.— Bags  10c.  each,  40c.  per  bbl.; 
Current  mill-prices  per  barrel  in  carload 

Buffington,  Ind $1   95 

Universal.  Pa 2  00 

Stcelton,  .Minn 1.  95 

Fordwick,  Va 2  20 

Mitchell,  Ind 2  05 

lola,  Kan 2   10 

2.26 

Dtraotore: 

$2  05 

2.05 

2.20 

2  20 

2.10 

2.10 

December  7,  1922 
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FRI ANGLE  MESH— Price  per  100  sq.ft.  in  carload  lots: 
PI..\IN  4-INCH  BY  4-INCH  MESH 
Weight  in      Pitta- Warehouae  - 


Stvle      Pounds  per 
Nurnber     100  sq.ft. 


032 
049 
068 
093 
126 
153 
180 
245 
287 
336 
395 


22 
28 
35 
45 
57 
68 
78 
103 
119 
138 
160 

17 
24 
31 
40 
24 
31 
40 


burgh, 

Mill 
$0  85 


New  York 

$0  95 

I  23 

I  48 

1  91 

2  35 

2  81 

3  22 

4  25 
4  90 
5,69 
6  60 

P.WING 
036P  17         JO  65       $0  72 

053P  24  91  1    02 

072P  31  1    15         1   29 

097P  40  1   48         1   67 

049R  24  .91  1   02 

067R  31  I    15         1  29 

089R  40  1   48         1   67 

In  rolls  16-.  20-.  24-.  28-.  32-,  36-,  40-,  4 
1 50-,  200-  and  300-ft.  lengths  Galvanized 
•ftrried  in  New  York  warehouses.  48  in  wide 


Chicago 

JO  92 

I    18 

1   43 

1  84 

2  27 
2  71 


San  Fran- 
cisco 
tl  OS 
l.Si 
1.6i 
2.10 
2.60 


4  74 

5  51 
6.38 

$0  71 
99 


S.iS 


Dallas 
$1  172 
1  488 

1  835 

2  34S 

2  917 

3  468 

4  08 

5  253 

6  079 

7  458 

8  16 


$0  897  

1  284  

1  601  

2  06  

1  264  

1  601  

2  06  

and  56-in.  wide  and  in 

Size  of  roll 


I  26 
1  62 
.99 
1.26 
1.62 
4-,  48-.  52 

is  about   1 5%  higher 
I  150  ft.  long,  or  600  sq.  ft. 


EXPANDED  METAL  LATH — Prices  in  carload  lots  per   100  yd.  for  painted 


are  as  follows: 
Gage         Weight 


St. 
Louis 
220  22 
21  64 
24  28 
26  10 
31   60 


San 

Francisco 

$20  78 

21   43 


Dallas 
$25  50 
27  58 
30  71 
33  16 
35  10 


*New  York      Chicago 
27Dia.        2.3  $22  00  $30  J9 

26   "  2.5  22  00  SI. 93 

25  "  3.0  22  00  Si.iS 

24    "  3  4  24  00  26  33  26    10  24  28 

22   "  4.33  27  00  31.06 

*  Price  to  contractors  at  warehouse  or  delivered  on  job  in  Manhattan,  Broni 
cr  Brooklyn. 

BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

■ Warehouse,  Uncut • 

Pitts-  Bir- 

burgh        mingham    New 
MiU  Mill        York    Chicago 

»2  00(3  2.15     $2  35     $3  04     $2  921 


Inches 
I  and  larger 

I 

J 

i 

i 


2  05(3  2  20       2  45       3  09       2  97; 
....  2  10(8  2  25       2  55       3   14       3  02i 

2  25^12  40       2  60       3   19       3   17 

2  50@2  65       2  65       3  54       3  42; 

Includes  1 5c  charge  for  cutting  to  lengths  of  2  ft 
Twisted  bars  cut  to  length  take  extra  of  27ic.  per  100  lb. 
ROLLED  FROM  RAILS 
St. 


St. 
Louis 
2  75 
2  80 
2  85 

2  95 

3  20 
nd  over. 


Dallas 
$4  00 


Chicago 

iand  larger  92  10 
in 2  15 

t 2  20 


Louis 

$2.45 

2  50 

2  55 


Dallas 

$3  50 

3  75 

3  80 


Chicaeo 

$2  35 
.     2  60 


St. 
Louis 
$2  75 

3  00 


San 
Fran- 
cisco 
$3  35 
3  40 
3  45 
3  60 
3.85 


Dallas 

$3  95 

4  20 


BRICK — Contractors  price  per  1. 000  in  cargo  or  carload  lots  is  as  follows 

' Common 

One         One  Year 


Curren*  Month  .Kec 
New  York  (del.) .  $18,00(8.18.55  $l6.90(av18.55 
New  Y'ork  (at  dock).. 15(3, 15.  50  McS.  15.50 
-    --  11   00 


Chicago  1 1   00 

St.  Louis,  salmon.  15,00 

Denver,  salmon   . .  1 2  00 

Dallas 9  90 

San  Francisco  IS  SO 

Los  Angeles  (del.) .....  .... 

Boston  (del.) 22  00 

Minneapolis  (del.) 1 8!5i  1 9 

Kansas  City 14  SO 

Seattle  14  00 

Cincinnati 17  00 

Montreal 16  00 

Detroit  (del.) 17.00 

Baltimore  (del.) 20  00 

Atlanta 11  50 

New  Orleans 15  75 

Birmingham  , 12  50 

Philadelphia 20@28 

Pittsburgh  (del.) 16.00 

Cleveland 16.00 

•  For  paving  blocks  3Sj85i3  and  35x85x4  respectively. 
f.o.b.  plant.  Baltimore. 


14  00 
12  00 
10  90 

15  00 


18(0-19 
14^00 

14  DO 
17  00 
16  00 

16  50(8  17.50 
20^^00 
12  00 

15  75 
12  50 

20(8;  28 

16  00 
16.00 


Ago 
$18.40 
15.00 

11  00 

17  00 

14  00 

12  72 

18  00 

15  50 
17  00 

17  00 
14  50 

14  00 

18  00 

16  00 

15  00 
20  00 

9  00 

14  00 

11.50 

16®19 


—  Paving  Block  — - 
3-inch*  4-inch* 
«42  OOt     «50.00t 


34  00         42  00 

35  50         40  00 


no  maiket 


(not  used) 
44. OOt       53  OOt 
43  00 


44  00  

42  00        41.00 

.  68  00 

36   50  39   50@;4I 

36  OOt        

39.00         


40  00         48.00 

t  F.o.b'. '  t  Vitrified, 


HOLLOW  TILE— Price  per  block  in  carload  lots  to  contractor  for  hollow  build 
ing  tile. 


-  New  York  - 


Current 


Trucks* 
$0  123 
1844 
2305 


One 

Year 

Ago 

$U    1112 

.  1516 

.2021 


""4x12x12 
'6x12x12 
r8xl2xl2 

10x12x12 

12x12x12 

*  5  per.  off  for  cash. 

4x12x12 
Boston SO.  1027 


Chi- 
cago 
$0  0674 
.0926 
.1263 
1621 
.18-53 


Phila- 
delphia 
$0  12 

■'1875 


St. 
Louis 

$0  0,? 

.m 

.16 
.IS 


San 
Fran- 
cisco 
$0  108 
156 
.244 


Perth 

Amboy 

N.  J.. 

Factory* 


Minneapolis  (f.o.b.  cars) 
Minneapolis  (delivered) 

Cincinnati 

Kansas  City 

Denver 

Seattle  (delivered)  .... 
Los  Angele-s  factory .... 

New  Orleans 

Detroit  (delivered) .... 

Montreal 

Baltimore 

Atlanta 

Dallas 

Birmingham 

Pittsburgh  (delivered) . 
Cleveland 


0696 
.0796 
.0859 
.083 
.065 
.11 

.'l2 
.09 
.09 

14 

0859 

115 

II 

.068 

.08 


8x12x12 
$0   1926 

.115 

.  l.!065 

.1611 

.105 

.123 

.25 

;23' 
175 
1« 
25 
16U0 

'is' 

.128 
164 


$0.2147 
2653 
3448 

12x12x12 

tO.jh'i 
.329 


188 
.36 

'36' 
.260 

30 

39 


.179 


San  Francisco,  PhiiadelphiBi  'Atlanta,  New  York  and  Chicago  quote  on  hollow 
partition  tile. 


STRUCTURAL  M ATERI AL— FoUon-ing  are  base  prices  f.  o.  b.  mill ,  Pittsburg 
and  Birmingham  together  with  quotations  per  1 00  lb.  from  warehouses  at  place 


named: 


Beams,  3  to  15  in.  ... 
Channel,  3  to  1 5  in.  . .  . 
Angles,  3  to  6  in.,  \  in. 

thick 

Tees,  3  in.  and  larger. . . 
Plates 


Pitts- 
burgh, 

Mill 

S2.00 

2  00 

2  00 
2  00 
2  00 


Bir. 
ming- 
ham     New 
Mill     York    Dallas 
$2  40  $3.14  $4  40 
2  40     3   14     4  40 


-  Warehouse  - 


2  40 
2  40 
2  40 


3.  14 
3.14 
3  14 


4  40 
4  40 

4  50 


St. 
Louis 
$3.00 

3.00 

3.00 
3.05 

3.00 


Sao 

Chi-      Fran- 

cago       ciso 

$3  02)  $3.25 

3  02J     3.25 


3  02i 
3. 02  J 
3.02i 


3.25 
3.25 

S.35 


RIVETS — The  following  quotations  are  per]  1  OOJlb. : 
STRUCTURAL 


-  Warehouse 

San 

Chi-          St. 

Fran- 

Dallas 

cago       Louis 

cisco 

$3.75      $3.85 

$4  75 

$6.00 

^-  New  York-^ 
Pittsburgh,  Current     One 
Mill  Yr.  Ago 

J  in.  and  larger    $J@3.  15      $3.85     $3.70 

CONE  HEAD  BOILER 
}in.  andlarger  5.iO@3.25      3.95      3,80         3.85         3.95  4.85     ^6.15 

jandJJ 5.25@3.40      4.11       3.95         4.00         3.95  i.OO       J6.30 

JandA S.50@3.65      4.35      4  20         4.25         3  95  5.25         6.55 

Lengths  shorter  than  1  in.  take  an'extra  of  50c.    Lengths  between  1  in.  and  2  in. 
take  an  extra  of  25c. 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Pittsburgh,                             San  St.  Men- 
Mill               Chicago    Francisco    Dallas  Louis  treal 

Wire $2.70                 »3  45         $4.00         $i  1,0  i3.iO  $4  95 

Cut 3.35                   5  50           5.65           7  75  5.50  5  00 


PREPARED  ROOFINGS— Standard  grade  rubbered  surface,  complete  with 
nails  and  cement,  costs  per  square,  f.o.b.,  as  follows: 

. New  York %  ■ Philadelphia > 

1-Ply  tPly  3-Ply  1-PIy  2-Ply  3-Ply 

l.c.l.  l.c.l.  l.c.I.  l.c.l.  l.c.l.  1.0.1. 

No.  1  grade....  $2   10  $2.55  $3.00  $190  $2  35  $2.80 

No.  2grade....    1.85  2  15  2  55  1.70  2  00  2.40 

Slate-surfaced  rooting  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $1.95  per  roll 

in  carload  lots  and  $2.20  for  smaller  quantities  f.o.b.  Philadelphia. 

Single  shingles,  red  and  green  slate  finish,  cost  $5.50  per  package  (sufficient  to 
cover  50  sq.ft.)  in  carloads:  $5.75  in  smaller  quantities,  in  Philadelphia.  Strip 
alungles(4in  1)  f.o.b.  Philadelphia.  I  c.l..  $5  90 


ROOFING  MATERIALS— Prices  f.o.b.  New  York: 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  roll  of  432  sq.ft $2.00 

Tar  pitch  (in  400-lb.  bbl.).  per  100  lb 1.65 

Asphalt  roofing  (in  barrels),  per  ton.  f.o.b.  plant* 40.  50 

Asphalt  felt  (Ught).  per  ton,  f.o.b.  plant* 64.  50 

Asphalt  felt  (heavy),  per  ton.  f.o.b.  plant* 68.50 

*  Delivered  in  Metropolitan  Dist.,  $3,00  additional. 


SHEETS — Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 

Pittsburgh,  San 

Large  St.  Fran-  New 

Blue  .\nnealed                    Mill  Lots  Louis  Chicago  cisco  York 

No.  10 $2.50@$2.6O  4.10  $4.00  $4,35  $4  19 

No.  12 2.60®   3,70  4.15  4   05  4   40  4  24 

No.  14 2.70®  2.75  4.20  4   10  4.45           4  29 

No.  16 2.90®  a. 05  4.30  4.20  4.55  4  39 

Black 

*Nos.  ISand  20...      3.20®  «. 25  4.65  4.70  5  70  4  70 

*Nos.  22  and  24. . .      3.25®  J. .30  4.70  4  70  5  75           4  75 

*No.  26 3.30®  5.J5  4.75  4  75  5  80  4  80 

*No.  28 3.35®  5. iO  4.85  4.85  5.90  4.90 

Galvanized 

No.  10 3.35®  5.50  4.85  4  85  4.90 

No.  12 3.45®  5.60  4.95  4.95  5.85  5.00 

No.  14 3.45®  5.60  4  95  4.95  5  85  5.00 

Nos.  17to21 3  75®  3.90  5.10  6   15  5.30 

Nos.  22and  24....     3  90®   i. 05  5.40  5  40  6.30  5.45 

*Nos.  25  and  26...      4  05®  i.20  5.55  5  55  6  45  5.60 

*No.  28 4  35®  4.50  5.85  5.90  6  75  5.90 

*For  painted  corrugated  sheets  add  30c.  per  1,000  lb.  for  5  to  28  gage;  25c.  for 
1 9  to  24  gages;  for  galvanized  corrugated  sheets  add  1 5c.,  all  gages. 


LINSEED  OIL — These  prices  are  per  gallon: 

. New  York  — -^ 

One 
Current       Year    Ago 


Raw  in  barrel  (5  bbl.  lots) $i> 


$0  72 


• Chicago  — — * 

One 
Current       Year  Ags 
10  95  $0.76 
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WHITE  AND  RED  LEAD— Bas«  price  in  cents  per  pound: 


Current 

1  Year 

Ago 

Current 

Vr.  Ago 

Dry 

Dry 

or 

Drv 

In  <lil 

Drv 

In  Oil 

In  Oil 

In  Oil 

100-lb.  kcE 

13  25 

14  75 

12   25 

13   75 

13  25 

12  25 

25  and  50-lh.  koE>. 

13  50 

15  00 

12   50 

14   00 

13  50 

12  50 

I2i-lb.  keg 

13  75 

15  25 

12   75 

14   25 

13  75 

12  75 

5-lb.  cans 

16  25 

17  75 

15   25 

16  75 

IS  25 

15  25 

I-lb.  cans  

18  25 

19  75 

17  25 

18  75 

18  25 

17.25 

LUMBER 

Prices  wholesale,  per  M.  ft.  b.ni.,  to  dealers  in  carload  lots,  f.o.b. 

San  Francisco — Prices  of  rough  Douglas  fir  No.  1  common,  in  carload  lota  to 
dealers  at  vards.     To  conrracrots,  $2  per  M  ft.  additional. 

6-8  and  1 0-1 6- 18  and  22  and 

12  Ft.                  20  Ft.                  24  Ft.  25  to  32  Ft. 

3x3and4 $30  00                 J33  00                  $33  00  $35  00 

3x6and8 30  00                    33  00                    33  00  36  00 

4x4-6and8 30  00                    33  00                    ?4   00  37  00 

3xl0andl2 30.00                    35  00                    34   00  38  00 

3x14 34  00                    35   00                    36  00  38  00 

4x10  and  12 30  00                    33  00                   34   00  37  00 

4x14 34  00                    35   00                    36  00  38  00 

24  Ft.  and  I  iider          25  to  32  Ft.  33  to  40  Ft 

6x10 $32  00                      $35.00  $37  00 

6x14 34  00                        37.00  39  00 

8x10 32  00                        35.00  37  00 

8x14 34  00                        37.00  39  00 

New  York  an.i  Chicago — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 

New  York* ■  • Chicago ■ 

20  Ft.  22-24  20  Ft.  22- 

and  I'nder  Ft.  and  Under  24  Ft. 

3x  4tn    8x8 $47   00  $48  00  $46  00  $48  00 

3.tlOto  10x10 50  00  51.00  49  00  5100 

3xl2to  12x12 54  00  55  00  52  00  54  00 

3xl4to  14x14  60  00  6100  57  00  59  00 

3x16  to  16x16 67  00  68  00  6100  63  00 

3xl8to  18x18   80  00  8100  68  00  70  00 

4x20  to  20x20 90.00  91    00  78  00  80  00 

♦Wholesale  price  to  dealers:  to  contractors,  delivered  from  lighters  or  cars  to 
job,  $5  additional.    Short  leaf  pine  up  to  14  x  14  costs  $15  per  M.  less. 

Over  24  ft. — .-Vdd  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  sizes  over  12x12  add  $2,  for  merchantable  add  $2  to  sizes 
I'ix  lOand  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


Other  Cities 


P. 

Boston $55  00 

Seattle     

New  Orleans 30.00 

Baltimore 58   00 

Cincinnati 44  00 

Montreal 50.00 

Los  Angeles 

Denver 

Minneapolis 47.00 

Atlanta S^  00 

Dallaa 45  00 

Kansas  City 3X   7' 

Birmingham 32  00 

Philadelphia 44  00 

Detroit 44  75 

St.  Louis 44  00 


-8 1  8-In.  X  20  Ft.  and  Under- 


Fir 
$100  00 

^'3.  00 


Hemlock 


48  50 

50  on 


39  75 

40  75 


38.00 
46  75 


$48  50 
40  00 


38,75 
it  00 


Spruce 
$55.00 


38  00 
38  75 


12  X  12-In. 
20  Ft.  and  Under 


47.00 


io.oii      a.  00 


P. 

$65.00 

'35!66 

70  00 
57  SO 

78.00 


50  00 
.96  00 
48  00 
52  75 
40  00 
55  00 
53.75 
51.00 


Fir 

sno  00 

S.3.50 


50  50 

50.00 


39  75 

40  75 


38.00 
46.75 


—  1-In.  Rough,  lOIn.  x  I6Ft.—  2-In.  T.  and  Gr. 


and  Under 


10  In. 
P. 
S50  00 


16  Ft. 
Fir 


P.  Fir         Hemlock 

Boston $45  00  $45  00 

Seattle iH.nO         $2o.5rt 

New  Orleans,  at  mill 70.00         37  00  ... 

Baltimore 40.00         40  00 

Cincinnati 57.50         78.25         68.25         Si. 00         78  25 

Montreal   66.00         45  00         27.00         45.00         45.00 

Los  Angeles .... 

Denver 30  25         30  25         33  25 

Minneapolis 48  50        39  25         38.00        43  75        38.25 

Atlanta ;?:n         28  00 

Dallas 45  00         36  00         48.60         

KansasCity 77  00         .I8.r,n        38.50        74  00         40.00 

Birmingham 28  00  30  00 

Philadelphia 34  00         40  00         iO.OO        44  00         38.00 

Detroit 48  25  39   50  45  00  -iO  75 

St.  Louis 76  00  50  00 

^Iont^cal — I'p  to  32  ft  ;    over  which,  $3.00  per  M.  ft  increase  up  to  30  ft. 

Birmingham—Quotes  carload  lots,  f.o.b.  sidings.      $1    50  additional  per  M.  ft, 
to  contractors. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver — Quotes  dealers  prices  to  contractors  on  large  projects. 

St.  Louis — W'holesale  price  to  contractors,  $7(".  $  1 1  per  I^I.  ft.  additional. 

Seattle — Price  to  contractors,  deliveied. 

Dallas — Wholesale  to  contractors,  $  1 0  per  M .  ft.  additional. 


FREIGHT  RATES 


On  finished  steel  pro<luct.s  in  the  Pittsburgh  district,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolt^,  flat  sheets  (except  planished),  chains,  etc.,  the  following 
freight  rates  are  effective  in  cents  per  1 00  lb.,  in  carloads  of  36,000  lb. 

Paltimorc $0.31  5 

-       ■     ■  .69 

.365 

.265 

.34 

.295 

.215 


Birmingham. 
Boston .... 

Buffalo 

Chicago  ,  . 
Cincinnati. 
Cleveland. 
Denver 1,275* 

if  ^Iinimum  carload,  40,0001b. 
fMinimum  carload.  50.000  lb.,  structural  steel  only;  80,000,  lb.  for  other  iron  or 

steel  products. 


Detroit   $0,295 

Kansas  City 735 

New  Orleans 515. 

New  York 34 

Pacific  Coast  (all  rail) 1 .  50t 

Philadelphia 325 

St.  Louis 43 

St.  Paul 595 


CONTRACTORS'  SUPPLIES 


STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

»2  50  $2.50  $1.80(4;  1.90 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized arc  as  follows: 

Eastern  Territory 

New  York 

and  East  of 

Missouri  River 

Hercules  red  strand,  all  constructions 25% 

Patent  flattened  strand,  special  and  cast  steel 25% 

Patent  flattened  strand,  iron  rope 10% 

Plow  steel  round  strand  rope 40% 

Special  steel  round  .strand  rope 35% 

Cast  steel  round  strand  rope 27J% 

Round  strand  iron  and  iron  tiller 1 0% 

Galv.inized  steel  rigging  and  gu.v  rope 12)  % 

Galvanized  iron  rigging  and  guy  rope +7i% 

California,  Oregon,  Nevada  and  Washington  Discount  5  points  less  than  dis- 
count for  Eastern  territory". 

Wyoming.  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arizona:  I^iscount  1 0  points  less  than  discount  for  Eastern  territory. 
Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska.  Kansss,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  theprice  is  J  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  le.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  i-in..  8  ft.,  J-in.,  6; 
J-in.,  41:  1-in.,  3i;  li-in..  2  ft.  10  in.:  IJ-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  i-in.  and  larger,  in  120(^ft.  coils: 


Boston $0.  17 

New  York .17 

Chicago /« 

Minneapolis 18\ 

San  Francisco .16 

Atlanta 20 

Denver . 20 

Cincinnati 19 

Dallas S2 

Philadelphia "^.18! 


New  Orleans $0.  I7J 

Los  .\ngeles 

Seattle 18 

St.  Louis 1S\ 

Montreal 30 

Detroit 19 

Baltimore 17 

Kansas  City 1 9 J 

Birmingham 20) 


EXPLOSIVES — Price  per  pound  of  djTiamite  in  small  lots: 

. Gelatin 

40% 

New  York $0. 27 

Boston .22 

Kansas  City SUB 

Seattle 165 

Chicago J« 

Minneapolis .  1 89 

St.  Lotus .22 

Denver 2025 

Dallas ti 

Los  Angeles 

Atlanta .23 

Baltimore 195 

Cincinnati .215 

Montreal 195 

Birmingham,  dthtered .20 

New  Orleans .235 

San  Francisco .1625 

Philadelphia 2475 


60% 
$0.30 
.24 
.SS25 
.  195 
.i5    - 
.2094 
.25 
.2325 
.25 


.«« 

.225 

.245 

.235 

.22 

.265 

.1915 

.28 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points  Length  Barge  Rail 

12  in.  at  butt 6  in.  30  to  50  ft.  $0.13  $0.17) 

12  in.— 2  ft.  from  butt 6  in.  50  to  59  ft.  0.17)  0.22 

12in.— 2  ft.  from  butt 6  in.  60  to  69  ft.  0.19)  0.24 

14in.— 2  ft,  from  butt 6  in.  50  to  69  ft.  0.23  0.32 

14in.— 2  ft.  from  butt 6  in.  70  to  79  ft.  0.25  0.34 

14in.— 2  ft.  from  butt Sin.  80  to  89  ft.  0.32  0.38 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 
f.o.b.  New  York.  In  Ctiicago  and  St.  Louis  the  <iuotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  Chicago  St.  Louis 

No.  1  railroad  wrought $14.50  $1150  $/J  75 

Stoveplatc 13   50  12  00  1.150 

No.  1  maeliinery  cast 18  00  16  50  17  00 

Machine  shop  turnings 9  00  4  00  9  00 

Castborings 12  00  5  50  10  50 

Railroad  malleable  cast 15  00  12  50  17  00 

Re-rolUng  rails 16  00  1300  15  50 

Relaying  rails 28.50  30.00  2X'«30 


SHIP  SPIKES— Current  prices  per  1001b.: 

. —  San  Francisco  — ^  Seattle 

In.                                                                           Galv.  Black                  Black 

\ $6  75  $5  50  %S0O 

1 6,30  5,05                  7,75 

) 6.15  4.90                  7.70 

Pittsburgh  base  in  lota  of  200  kegs  or  more  $3  SO. 
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As  to  Highway  Location 

SO  MANY  of  our  readers  have  been  moved  to  comment 
on  the  subject  of  locating  skill  in  highway  engineer- 
ing, raised  by  R.  S.  Blinn  in  Engineering  News-Record 
of  Nov.  9  and  discussed  editorially  in  the  same  issue,  that 
we  will  publish  in  the  highway  issue  of  Jan.  11a  selec- 
tion of  extracts  from  letters  that  have  been  received  or 
that  may  be  received  in  time  for  publication. 

Professional  Ideals 

IT  HAS  often  been  said  that  the  ideals  which  actuate 
some  engineering  societies  depart  from  the  strictly 
professional  viewTJoint  and  have  a  commercial  flavor. 
Such  viewpoints  are  difficult  of  definition;  departures 
from  them  are  measured  largely  by  individual  opinion. 
Examples,  though,  enable  one  to  illustrate  the  difference 
between  the  professional  and  the  commercial  attitudes. 
Last  week  at  the  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  one  of  the  sessions 
was  broadcast  by  radio.  The  object  was  laudable. 
The  session  was  devoted  to  a  discussion  of  human  rela- 
tionships in  industry,  about  which  sound  thought  de- 
serves a  wide  hearing.  In  introducing  each  speaker, 
the  chairman  announced  that  the  speech  was  being 
broadcast  by  the  courtesy  of  the  Radio  Corporation  of 
America  and  the  Westinghouse  Electric  and  Manufac- 
turing Co.  The  repetition  became  monotonous  and 
ludicrous — as  the  laughter  of  the  audience  proved.  An 
announcement  at  the  opening  of  the  session  regarding 
the  broadcasting  arrangements  was,  of  course,  called 
for.  It  is  to  the  repetition,  featuring  the  commercial 
elements  involved,  that  the  professional  spirit  objects. 
Possibly  the  broadcasting  privilege  could  not  have  been 
bought  in  any  other  way.  We  are  inclined  to  believe, 
however,  that  a  society  with  stringent  professional 
ideals  would  have  considered  the  price  too  high.  Some 
will  argue  that  the  resulting  benefit  to  the  public  and 
the  advertising  of  the  American  Society  of  Mechanical 
Engineers  justified  the  means.  With  that  viewpoint  we 
cannot  agree.  We  believe,  too,  that  the  number  of 
engineers  is  still  large  who  feel  that  such  injection  of 
a  commercial  flavor  does  not  comport  with  the  ideals 
which  should  dominate  a  professional  society. 

The  Coming-  Road  Convention 

EVIDENCE  is  available  on  every  hand  indicating 
that  the  forthcoming  convention  of  the  American 
Road  Builders  Association  and  the  Good  Roads  Show  in 
Chicago,  Jan.  16-19,  will  be  an  event  without  precedent 
in  the  history  of  American  highway  development. 
Never  before  has  interest  been  so  keen  and  so  wide- 
spread. A  technical  program  has  been  planned  with 
extreme  care  to  cover  the  major  topics  of  road  con- 
struction, maintenance,  design,  finance,  economics,  and 
traflic,  and  the  leading  men  in  the  field  have  been  se- 
cured to  contribute  papers  and  participate  in  the  dis- 


cussion. As  for  the  exhibit  of  road-building  equipment 
and  materials,  it  is  sufficient  to  say  that  the  space 
available  for  the  display  of  these  products  was  over- 
subscribed twice  by  prospective  exhibitors.  The  pre- 
diction can  be  confidently  made  that  this  year's  con- 
vention and  show  will  measure  up  in  size  and  quality 
to  the  great  industry  it  represents.  More  than  that 
could  not  be  desired.  This  prediction  is  reflected 
clearly  in  the  twenty-three  page  announcements  of  the 
Chicago  meeting  which  appears  in  the  advertising  pages 
of  this  issue ;  the  space  for  it  was  donated  by  manu- 
facturers as  part  of  a  comprehensive,  forceful  plan  to 
arouse  the  entire  industry  to  the  opportunities  offered 
by  the  forthcoming  meeting.  This  twenty-three  page 
advertisement  is  expressive  of  the  spirit  in  which  the 
committee  responsible  for  the  convention  and  show  are 
working. 

Mutual  Benefits  from  Winter  Buying 

REASONAL  fluctuation  in  activity  is  grouped  with 
,.  inefficient  methods  and  transportation  difficulties  to 
form  the  eternal  triangle  of  the  construction  industry. 
In  one  field — that  of  cast-iron  pipe — a  discussion  has 
been  in  progress  in  these  pages  for  several  weeks  past 
dealing  with  the  feasibility  of  spreading  purchases 
throughout  the  twelve  months  of  the  year  instead  of 
concentrating  them  during  the  summer.  Last  week, 
the  discussion  was  concluded  by  Thomas  F.  Wolfe,  offi- 
cial spokesman  for  the  pipe  manufacturers.  His  rebut- 
tal carries  a  significant  message  to  water  department 
officials  and  other  users  of  pipe.  The  one  point  of 
common  interest  in  the  matter  of  winter  buying  is 
price.  Mr.  Wolfe  points  out  that  "the  manufacturers 
realize  that  if  winter  buying  is  to  be  encouraged,  the 
buyer  must  profit."  If  purchasers  would  co-operate 
with  producers  by  placing  orders,  where  possible,  dur- 
ing the  cold  months,  substantial  economies  in  produc- 
tion costs  could  be  realized  and  these  savings,  according 
to  Mr.  Wolfe's  definite  statement,  will  be  passed  on  by 
manufactureres  to  purchasers  in  the  form  of  reduced 
prices.  The  pipe  buyer,  however,  is  human.  He  wants 
something  more  definite  than  the  assurance  that  he  will 
share  in  the  production  savings  effected  by  winter  pur- 
chases. He  has  been  paying  a  certain  price  for  pipe 
bought  largely  during  the  summer.  Assuming  that 
through  some  central  agency,  it  were  possible  to  pre- 
pare an  approximate  estimate  of  the  aggregate  tonnage 
of  orders  that  might  be  placed  this  winter,  what  reduc- 
tion in  price  below  present  levels  can  be  expected?  To 
be  convincing  and  to  serve  as  the  basis  of  nationwide 
action  by  the  buyers  of  pipe  the  manufacturers  must 
be  in  a  position  to  supply  something  fairly  specific  as 
to  the  actual  amount  of  price  reductions  in  the  event  of 
orders  for  certain  definite  tonnages.  This  being  as- 
sured, the  pipe  users,  through  the  technical  societies 
interested,  could  well  go  ahead  on  a  constructive  pro- 
gram looking  toward  winter  buying  of  pipe. 
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An  Industrial  Message  to  Congress 

STRIKING  testimony  to  the  fact  that  our  national 
problems  are  mainly  industrial  problems  will  be  found 
in  President  Harding's  message  to  Congress.  Of  some 
eight  or  nine  major  topics  he  selected  as  of  outstanding 
importance  all  but  two  or  three  deal  with  primarily 
industrial  pi-oblems  and  several  are  affected  with  a 
decidedly  technical  interest.  They  include  the  proposal 
to  consolidate  the  railroads  into  a  limited  number  of 
systems,  the  pooling  of  equipment  and  terminal  facili- 
ties; changes  in  the  powers  and  scope  of  the  Interstate 
Commerce  Commission  that  would  enable  it  to  take  over 
the  functions  of  the  present  Railroad  Labor  Board,  the 
regulation  of  immigration,  child  labor,  restriction  of  the 
issue  of  tax-exempt  securities  by  communities,  and  the 
so-called  superpower  program  for  the  eastern  industrial 
region. 

The  Railroads 

As  to  the  railroad  situation  in  general,  the  President 
defines  problems  and  indicates  possible  solutions,  but 
he  lays  down  no  definite  proposals.  He  presents  as 
"suggested  ways  of  economy  and  efficiency"  the  merger 
of  lines  into  systems,  the  pooling  of  freight  cars,  and 
the  consolidation  of  terminal  facilities.  He  thinks  well 
also  of  a  central  agency  under  the  control  of  the  rail- 
roads to  provide  means  of  financing  equipment  for  car- 
riers unable  otherwise  to  provide  their  share. 

The  merger  of  lines  into  systems,  which  may  well 
be  the  key  to  the  rest  of  his  suggestions,  is  now  under 
discussion  by  the  Interstate  Commerce  Commission  and 
the  carriers.  Developments  so  far  point  to  the  im- 
probability of  any  such  step  being  taken  voluntarily  by 
the  roads  on  the  basis  of  the  tentative  groupings  laid 
down  by  the  commission.  The  roads  are  willing  to  con- 
.solidate  providing  they  can  pick  their  own  partners. 
Such  a  procedure  almost  certainly  would  result  in  no 
provision  for  the  weaker  roads  whose  plight  had  much 
to  do  with  the  origin  of  the  merger  proposal.  Grave 
doubts  prevail  as  to  the  constitutionality  of  the  com- 
pulsory consolidation  that  has  been  suggested,  but  there 
remains  always  the  possibility  of  adjustment  under 
government  sponsorship  of  the  differences  that  now 
stand  in  the  way  of  mergers  held  to  be  desirable  in  the 
public    interest. 

The  President  regi-ets  that  when  the  freight  rates 
were  reduced  last  summer  he  was  unable  to  prevail 
upon  the  railroad  managers  to  accept  a  rational  read- 
justment geared  to  our  economic  needs,  rather  than 
the  horizontal  reduction  which  dissipated  on  unessen- 
tial commodities  savings  that  might  have  been  of  mate- 
rial help  had  they  been  concentrated  on  the  heavy 
tonnage  of  the  basic  industries.  As  was  expressed  at 
the  time  of  the  decision,  Engineering  News-Record 
shares  that  regret. 

Railroad  Labor 

In  urging  that  decisions  of  the  railroad  labor  tribunal 
shall  be  enforceable.  President  Harding  points  out 
clearly  the  distinction  between  private  employment  and 
employment  affected  with  so  pronounced  a  public  inter- 
est as  that  on  the  railroads.  "No  man,"  says  the  Presi- 
dent, "can  be  denied  his  right  to  labor  when  and  how 
he  chooses,  or  cease  to  labor  when  he  so  elects,  but, 
since  the  government  assumes  to  safeguard  his  inter- 
ests while  employed  in  an  essential  public  service,  the 


security  of  society  itself  demands  that  his  retirement 
from  the  service  shall  not  be  so  timed  and  related  as  to 
effect  the  destruction  of  that  service."  The  President 
is  on  solid  ground  in  this  stand,  and  there  is  reason 
to  hope  that  by  this  time  both  medieval  railroad  execu- 
tives and  predatory  labor  leaders  have  come  to  under- 
stand that  the  day  of  the  "private  fight"  is  over.  Surely 
they  must  have  learned  how  meager  is  the  net  return 
to  either  from  the  waging  of  industrial  warfare.  It  is 
hoped  that  Congress  will  absorb  a  measure  of  the  Presi- 
dent's courage  and  enact  this  principle  into  law. 

Tax-Exempt  Securities 

In  returning  to  his  proposal  for  a  constitutional 
amendment  that  would  permit  restriction  of  the  issu- 
ance of  tax-exempt  securities  by  governmental  units, 
the  President  dwells  not  so  much  upon  the  diversion  of 
taxes  from  the  federal  treasury  as  upon  the  encourage- 
ment of  unproductive  and  extravagant  public  expendi- 
ture. Although  we  are  fully  mindful  of  the  contribu- 
tion of  some  of  these  state  and  municipal  expenditures 
toward  maintaining  activity  in  the  construction  indus- 
try, we  share  the  President's  concern.  The  prosperity  of 
our  people  depends  primarily  upon  the  normal  function- 
ing of  productive  industry,  which  is  the  creator  of 
public  and  private  wealth.  Government  in  itself  is  not 
a  productive  activity.  It  is,  or  should  be,  rather  the 
servant  of  the  community,  including  productive  indus- 
try. In  the  well-ordered  community,  therefore,  govern- 
ment seeks  to  promote  every  lawful  productive  enter- 
prise, whereas  the  effect  of  the  tax-exempt  security  has 
been  to  dry  up  the  sources  from  which  industry  derives 
its  life-blood.  No  enduring  prosperity  for  the  construc- 
tion industry  or  for  any  one  else  will  result  from 
the  dissipation  of  capital  in  unproductive  public  im- 
provements while  it  is  needed  for  the  conduct  and 
expansion  of  productive  industry. 

The  Highways 

Competition  between  the  highways  and  the  railways, 
the  President  seems  to  think,  exists  on  an  important 
.scale,  for  he  devoted  a  number  of  paragraphs  to  an 
emphatic  statement  that  subsidized  motor  carriage 
should  not  be  permitted  to  take  profitable  traffic  from 
the  railways. 

The  President,  we  fear,  has  been  lending  his  ear  to 
the  old  type  of  railroad  manager  who  seeks  his  salva- 
tion in  the  throttling  of  competition  rather  than  in  im- 
provement of  his  own  service.  It  is  true  that  the  motor 
truck  has  taken  business  from  the  railroads  but  the 
President  does  not  seem  to  appreciate  that  this  traffic 
is  largely  short-haul  less-than-carload  business,  un- 
profitable to  the  railroads.  True,  there  is  some  compe- 
tition for  business  that  the  railroads  would  like  to 
have,  but  the  extent  of  it  is  not  yet  sufficiently  known 
to  draw   intelligent  conclusions. 

Moreover,  experience  with  motor  haulage  in  compe- 
tition with  the  railways  does  not  support,  if  the  inter- 
pretation be  reasonable,  ttie  President's  contention  that 
motor  haulage  would  be  wasteful  if  burdened  with  "its 
proper  and  proportionate  share  of  highway  construc- 
tion." We  presume  that  he  means  not  "construction" 
alone  but  all  highway  charges.  No  motor  vehicle  advo- 
cate that  we  know  of  protests  against  the  raising 
through  vehicle  taxes  of  the  entire  costs  of  maintenance 
and     reconstruction ;     first     construction     is     properly 


December  14,  1922 


ENGINEERING     NEWS-RECORD 


1007 


chargeable  to  general  taxes..  In  fact,  if  all  of  the  rev- 
enue now  collected  upon  motor  vehicles  were  assigned 
to  road  funds,  it  would  aggregate  one-half  of  the  total 
annual  e.xpenditure  for  highway  work.  The  federal 
excise  and  other  personal  property  taxes  on  motor  ve- 
hicles, however,  go  into  the  general  treasuries.  True, 
motor  vehicle  transport  bills  are  higher  than  railroad 
freight  bills,  as  the  President  intimates,  but  in  his  easy 
generalization,  he  fails  to  take  cognizance  of  the  trans- 
fer charges  at  both  ends  of  rail  haul  and  to  place  any 
valuation  upon  the  saving  in  delivery  time. 

Of  course,  it  would  be  too  much  to  expect  that  in 
four  paragraphs  the  President  could  take  cognizance 
of  all  the  factors  entering  into  the  relationship  of  high- 
way and  rail  transport.  But  four  paragraphs  is  plenty 
long  enough  to  permit  the  enunciation  of  unsound  doc- 
trine— and  of  that  opportunity  the  President  has  taken 
advantage.  We  think  the  Congress  would  proceed  detri- 
mentally to  the  public  interest  by  incorporating  in  its 
highway  legislation  any  provisions  based  on  the  Presi- 
dent's generalizations.  Unintelligent  curbing  of  a  new 
agency  of  public  service  will  prevent  it  from  finding  its 
proper  place  in  the  economic  system. 


The  Engineer's  Industrial  Opportunity 

IN  HIS  valedictory  as  president  of  the  American  So- 
ciety of  Mechanical  Engineers,  Dean  Kimball  pre- 
sented an  exceptionally  sane  and  helpful  estimate  of  the 
engineer's  opportunity  in  the  industrial  world.  One  of 
his  ideas  embodies  in  considerable  measure  the  essence 
of  that  opportunity.  He  referred  to  the  new  industrial 
day  in  which  industry  is  coming  more  and  more  to  be 
viewed  as  humanity  in  the  act  of  earning  a  living 
rather  than  as  a  mechanism  set  up  primarily  for  the 
production  of  profits.  This  conception  of  business  en- 
terprise is,  of  course,  not  new.  The  development  that 
has  prompted  Dean  Kimball's  reference  to  it  at  this 
particular  juncture  is  the  growing  conviction  on  the 
part  of  the  general  public  that  this  is  the  proper  con- 
ception and  the  only  conception  for  which  public  opinion 
should  be  sponsor.  Its  special  significance  to  the  engi- 
neer is  that,  quite  aside  from  his  technical  relation  to 
industry,  he  is  in  position  to  help  materially  in  spread- 
ing throughout  business  generally  a  faith  in  this  funda- 
mental doctrine. 

As  has  been  said,  the  idea  of  service  before  profits  is 
not  new  or  revolutionary.  For  a  long  time  it  has  domi- 
nated the  business  policies  of  the  shrewdest  and  most 
farsighted  of  our  industrial  and  commercial  leaders. 
It  is  not  a  conception  of  idealism;  neither  is  it  wholly 
a  counsel  of  altruism.  Rather  is  it  the  expression  of 
enlightened  self-interest  as  opposed  to  blind  selfishness. 
Operating  under  the  complex  competitive  conditions  of 
modern  community  life ;  serving  a  public  of  rising  stan- 
dards, of  increasing  discrimination  and  of  more  insis- 
tent determination  to  have  what  it  wants,  he  prospers 
most  who  serves  most  faithfully.  Every  business,  of 
course,  must  render  some  service  if  it  is  to  survive,  but 
one  will  do  this  grudgingly,  its  eyes  fixed  on  profits, 
while  another  wiH  earn  its  profits  incidentally,  its  eyes 
fixed  on  the  service  it  seeks  to  render.  The  first  type 
has  had  its  day  and  it  is  nearly  spent.  The  new  day 
will  have  need  and  sufferance  for  the  second  only.  Now 
this  attitude  toward  an  occupation  partakes  in  its  es- 
sence of  the  professional,  and  if  the  industrial  world  is 
to  realize  the  new  ideals  it  has  set  up  for  itself  most 
quickly  and  with  minimum  disturbance,  the  professional 


idea  of  "service  first,  then  profits"  must  be  sold  to 
American  industry  just  as  soon  and  as  universally  as  is 
possible. 

Provided  the  engineer  can  make  good  the  deficiencies 
mentioned  by  Dean  Kimball  there  is  no  reason  why  he 
should  not  be  the  ideal  salesman  for  this  task.  He  is 
imbued  with  the  professional  instinct,  yet  he  is  so  close 
to  the  administrative  problems  of  industry  that  he 
should  be  able  to  speak  and  understand  the  language  of 
the  business  man.  His  analytical  skill  is  equal  to  that 
of  the  lawyer  or  the  economist,  yet  he  is  dominated  by 
the  constructive  instinct  as  is  neither  of  these.  His 
vievirpoint  is  that  of  a  conservative,  respecting  that 
which  has  proved  its  worth ;  tempered,  however,  by  the 
spirit  of  the  pioneer,  ever  seeking  to  adapt  to  the  serv- 
ice of  the  community  the  newest  of  scientific  discovery. 
In  every  respect  the  engineer  is  qualified  to  undertake 
the  mission  of  spreading  the  professional  spirit  in  in- 
dustry— provided  that  he  will  perfect  his  understanding 
of  economic  principles  and  develop  his  sympathy  with 
human  problems. 

Even  with  the  best  of  intentions,  not  every  engineer 
will  be  able  to  measure  up  to  these  requirements.  But 
as  Dean  Kimball  points  out,  the  new  day  is  opening  up 
broader  opportunities  to  those  of  the  profession  who 
are  equipped  to  undertake  this  task;  and  if  they  are  fo 
be  ready  when  they  are  wanted  the  time  to  prepare 


Sewage- Works  Progress  at  Chicago 

THE  magnitude  and  variety  of  the  sewage-works 
program  of  the  Chicago  Sanitary  District  and  its 
significance  to  sewage-works  engineers  and  to  cities 
throughout  the  country  is  not  generally  recognized. 
The  seven  major  projects,  so  far  as  yet  planned,  in- 
clude activated-sludge  plants  equipped  with  a  variety  of 
dewatering  devices  that  will  provide  valuable  working- 
scale  data.  These  data,  like  so  many  already  gathered 
by  the  engineers  and  chemists  of  the  Sanitary  District, 
promise  to  be  widely  useful.  Besides  Dorr  thickeners 
for  use  in  the  settling  tanks,  following  activation,  there 
are  in  use  or  will  be  used  on  the  sludge,  at  one  plant  or 
another,  an  Oliver  vacuum  sludge  filter,  a  Berrigan 
platen  press  and  a  Besco-ter-Meer  centrifuge  for  the 
preliminary,  and  an  Atlas  drier  for  the  final,  dewater- 
ing stage.  Both  Imhoff  tanks  and  fine  screens  of  the 
Riensch-Wurl  type  will  throw  light  on  preliminary 
treatment  to  lighten  the  burden  on  the  activated-sludge 
process. 

Some  of  the  plants  will  deal  with  such  trouble- 
some industrial  wastes  as  those  from  the  stockyards  and 
packingtown,  from  tanneries  and  from  corn  product's 
manufacturing  operations.  Parts  of  the  program  look 
ahead  to  a  possible  large  central  sludge  dewatering  plant 
for  the  recovery  of  fertilizing  values,  and  the  pumping 
of  sludge  from  perhaps  two  or  more  activated-sludge 
plants  through  long  pipe  lines  to  the  dewatering  plant. 
Besides  all  this,  the  various  pumping  plants  inciuJe 
some  unique  electric-driven  pumps  that  cannot  fail  to 
be  interesting  and  suggestive  to  many  engineers,  now 
that  sewage  pumping  is  becoming  relatively  common 
and  electric  motive  power  gaining  in  favor.  From  all 
this  it  appears  that  the  dozen  years  to  come,  like  those 
just  past,  will  see  much  of  interest  and  value  to  sewage- 
works  engineers  coming  from  the  engineering  offices, 
laboratories,  testing  plants  and  sewage-works  of  the 
Sanitary  District  of  Chicago. 
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Sewage-Treatment  Progress  in  Chicago  Sanitary  District 

Program  Includes  Seven  Major  Projects  —  Changes  Since  Earlier  Articles.  Sludge-Handling  Equipment 

ajid  Early  Operating  Experiences  Described 

By  Langdon  Pearse 

Sanit;ir.v  EnKintti .  Sanitary  District  of  Chicago 


TWO  new  large  sewage-works  have  recently  been  put 
into  service  by  the  Sanitary  District  of  Chicago. 
A  third  has  been  in  operation  for  several  j'ears.  Each 
one  of  these  stations  is  supplied  by  electrically-driven 
pumping  stations  of  novel  design.  In  addition  a  fourth 
sewage  pumping  station  is  operated  by  float  switches 
with  a  minimum  of  attendants.    One  of  the  large  pump- 


CHICAGO  .'JA.XIT.VKV   DISTRICT  BOUND.-VRT  AND  WORKS 

The  district  now  has  an  area  of  439.5  sa.nii..  of  which  199.1 
comprise  the  City  of  Chicago  and  240.1  cover  tlie  whole  or 
parts  of  49  other  minor  civil  divisions  in  Cook  County. 
The  district  was  created  to  divert  the  sew.age  of  Chicago 
and  adjacent  territory  from  l..;tke  Michigan  to  the  -Mijisis- 
sippi  drainage  system.  Under  the  original  plan,  ail  the 
sewage  of  the  district  was  disposed  of  by  dilution  b\it  due 
to  government  limits  set  on  the  amount  of  water  diverted 
from  the  lake  and  to  other  causes  a  treatment  program  is 
being  carrie<l  out.  The  main  and  branch  diannels,  pumping 
stations,  existing  sewage-works  and  some  of  the  projected 
sewage-works  are  shown  on  the  map. 

ing  stations  and  a  future  station  are  to  be  supplied  by 
emePgency  power  from  generators  driven  by  Diesel 
engines.  In  the  smaller  pumping  stations  the  pumps 
handle  the  sewage  without  the  use  of  screens.  The 
engineering  details  of  the  Calumet,  Evanston  and  Des 
Plaines  pumping  stations,  together  with  the  general 
details  of  the  Des  Plaines  activated-sludge  plant  and 
the  Calumet  treatment  works  were  described  in  the 
Engineering  News-Record  as  noted  in  detail  later  on. 


SEW.\GE-WORKS  OF  THE  .SA.VITARY  DISTRICT  OF  CHICAGO 

Populution  Ser^'ed  Date  in 

Works  1922         1930  Service  T)-pe  of  Plant 

.Morton  Grove.  ..  .       1,127       Dec  9.  1914       Imhoff    tanks,    covered 

sprinkling    filter    and 
secondurj-  tank 

Des  Plaines  River      40,000       .\ug.  I.  1922        1   in.    I '16  in.    x   2  in. 

screens:   grit  chamber; 
activated   sludge 

Calumet 150,000      225,000     .'^ipl.  22,  1922       lin.  screen,  grit,  Imhoff* 

Cilen\'iew.    .  868       Plans  com-  Imhoff    ank,    sprinkling 

pletwl  filter,    and    secondarj' 

tank 
North  Side  800,000       Plans     under 

way  .Activated  sludge 

West  Side 1,430.000       Future  Activated  sludge 

Southwest 1,230,000       Distant  future 

*  One  unit  sprinkling  filter  (0.74  acre)  and  two  activated  sludge  units  each 
handling  1.73  m.g.d. 


All  of  these  plants  are  now  in  operation.  It  is  the 
purpose  of  this  article  to  bring  information  regarding 
these  plants  to  date  with  illustrations,  noting  changes 
made  and   such  results  as   have  been   obtained. 

In  the  sewage-treatment  program  since  1909,  two 
distinct  lines  of  investigation  have  been  followed,  one 
on  domestic  sewage,  the  other  on  industrial  wastes. 
The  Importance  of  the  industrial  load  has  been  shown 
by  gagings  and  tests  of  late  years  which  indicate  that 
the  industrial  wastes  from  Packingtown  and  the  corn 
products  and  tanning  plants  are  equivalent  to  wastes 
from  more  than  1,500,000  people.  The  domestic  sewage 
was  studied  from  October,  1909,  to  January,  1915,  in  a 
testing  station  at  the  39th  St.  pumping  plant  (see 
Engineering  News,  March  31,  1910,  p.  367).  The  re- 
sults have  not  been  published.  A  testing  station  oper- 
ated on  the  mixed  wastes  from  PackingtowTi  from 
September,  1912,  to  September,  1918,  indicated  that 
screening  followed  by  the  activated-sludge  process  was 
the  most  practicable  method  of  treatment.  On  the  tan- 
ning industry  wastes,  tests  have  been  run  on  the 
eflluents  from  a  large  chrome  tannery  from  December, 
1919,  to  December,  1922.  This  station  will  be  .shut 
down  before  the  end  of  1922.  On  the  corn  products 
industry  wastes,  tests  have  been  run  in  co-operation 
with  the  Corn  Products  Refining  Company,  at  Argo, 
from  April,  1921,  which  will  probably  be  continued  until 
the  summer  of  1923.  Both  the  Des  Plaines  River  and 
Calumet  sewage-works  include  experimental  features  on 
a  considerable  scale  to  aid  in  planning  the  larger  work 
ahead. 

As  the  engineering  studies  developed,  the  division  of 
the  Sanitary  District  into  seven  major  projects  became 
evident.  These  are  the  Calumet,  handling  the  sewage 
south  of  87th  St.;  North  Side,  from  the  north  line  of 
the  Sanitary  District  to  FuUerton  Ave.,  in  the  city  of 
Chicago;  West  Side,  Fullerton  Ave.  south  to  the  Main 
Channel  and  west  to  Harlem  Ave. :  Southwest,  from  the 
Main  Channel  south  to  87th  St.;  Packingtown,  handling 
locally  the  industrial  wastes  from  the  packinghouses 
and  stockyards  in  that  locality;  Corn  Products,  han- 
dling locally  the  wastes  from  the  Argo  factory;  and 
the  Des  Plaines  River  works,  dealing  with  the  sewage 
from  a  group  of  seven  villages  on  the  Des  Plaines 
River  north  of  Riverside.     In  addition  to  these  major 
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CALUMET  SEWAGE-WORKS  AND  PUMPING  STATION  FOR  THE  SANITARY  DISTRICT  OF  CHICAGO 


(1)  General  view  of  pumping:  station.  (2)  Interior  of  pumping 
station.  On  left  75  see.-ft.  units,  vacuum  pumps  and  switcli- 
boarrl.  On  rifflit  275  sec. -ft.  unit,s.  (3)  Imlioff  tanlcs  showing 
air-lift    and    sludge    piping.      Effluent    cliannel    at    left.       (4) 

projects  isolated  plants  have  been  considered,  from 
time  to  time,  for  outlying  villages  where  intercepting 
sewers  would  be  too  expensive  at  present,  plants  for 
single  communities  or  for  two  or  more  towns.  So  far 
only  one  small  plant  has  \)een  built,  namely  for  Morton 
Grove.  The  intercepting  sewer  systems  and  pumping 
stations  have  been  planned  to  feed  the  works  suggested. 
Calumet    Pumpinri   Station — The    Calumet    pumping 


Sludge-drying  beds.  (5)  Activated-sludge  unit  showing  piping 
and  ridge-and-valley  bottom  built  in.sido  of  Imhoff  tank  walls. 
(6)  Four  750-hp.  stand-by  Dio.«el  engines  direct-connected  to 
625-kva.  generators.      Switchboard  on  the  left. 

station  has  been  in  operation  since  Aug.  1.  The  changes 
from  the  previous  description  (Engineering  News- 
Record,  Nov.  4,  1920,  p.  872)  have  been  in  the  rack 
cleaners,  in  that  the  motor  runs  continuously  in  one 
direction,  the  speed  being  reduced  by  gearing  and  a 
mechanical  reversing  device  provided  for  the  reversing 
of  the  rakes.  The  pumps  prime  and  work  successfully, 
but  have  not  as  yet  been  closely  tested.     The  final  tests 
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DES  TLAIXES  RIVER  ACTIVATED-SLfTXJF.  PLANT 
Screen   house,   blower  and   pump   liouse  at  rear.     Aerating 
tanks   in   middle  distance,  with  pipe  gallery   next  and   set- 
tling tanks  at  front. 

will  involve  measuring  the  discharge  through  a  weir 
chamber  built  in  the  outfall  sewer  for  the  purpose. 

In  the  building  adjoining  the  pumping  station,  con- 
nected by  an  underground  passage,  are  located  four 
62o-kva.  Diesel-engine-driven  generators.  The  gener- 
ators, flywheel  and  16-kw.  125-volt  exciter  are  mounted 
on  an  extension  shaft  which  is  coupled  to  the  engine 
crankshaft  just  within  the  engine  frame.  This  shaft- 
ing is  supported  by  the  engine  end  bearing  and  an 
outboard  bearing  located  between  the  generator  and 
the  exciter.  The  engines  are  of  750  brake-horsepower 
— operated  at  180  r.p.m. — of  the  vertical  two-stroke 
cycle,  single  acting,  crosshead  type.  Fuel  oil  is  sup- 
plied from  four  10,000-gal.  concrete  storage  tanks 
located  underground  between  the  two  buildings.  Raw 
water  taken  from  the  storm-water  relief  conduit  lead- 
ing to  the  Calumet  River  is  used  for  condensing 
purposes.  On  tests  the  engines  operated  with  a  fuel 
consumption  less  than  the  following  guarantees  per 
horsepower-hour:  Full  load,  0.47  lb.,  three-quarter 
load,  0.49  lb.  and  one-half  load,  0.53  lb.  The  purpose 
of  this  power  plant  is  to  furnish  standby  service  in 
case  of  a  breakdown  of  the  transmission  line  from 
the  hydro-electric  power  plant  of  the  district  at  Lock- 
port,  not  only  to  the  Calumet  station  but  also  to  the 
95th  St.  pumping  station  7  miles  away. 

Calumet  Works — The  Calumet  sewage-works,  which 
went  into  operation  Sept.  11,  have  been  built  sub- 
stantially as  described  in  Engineering  Neivs-Record 
of  June  9,  1921,  p.  986.  They  include  Imhoff  tanks 
(convertible  into  aeration  tanks)  with  sludge-drying 
teds;  two  activated-sludge  units,  with  Dorr  thickeners 
in  the  settling  tanks;  a  sprinkling  filter  unit  with  dosing 
tanks  and  secondary  settling  basins.  One  activated- 
sludge  unit  and  the  sprinkling  filter  treat  settled 
sewage.  The  present  population  tributary  to  these 
works  is  about  150,000. 

Since  the  date  of  the  previous  article,  just  mentioned, 
bar  screens  inclined  at  45  deg.,  with  1-in.  clear  open- 
ings, and  grit  chambers  with  five  passages,  have 
been  provided.  They  are  to  be  equipped  with  a  gantry 
crane  spanning  the  chambers  to  hoist  buckets  contain- 
ing the  grit.  In  a  building  housing  the  pumps  and 
blowers  are  located  electrically-driven  pumps  which  dis- 
charge through  a  Venturi-meter  rate  controller  which 
can  be  set  automatically  to  deliver  a  given  amount  of 
settled  sewage  to  the  sprinkling  filter  unit.  In  addi- 
tion there  will  be  installed  four  blowers  of  the  hydro- 
turbine  type  to  operate  against  a  pressure  of  8  lb.  per 
square  inch.     Two  of  the  blowers  will  have  a  capacity 


of  2,500  cu.ft.  per  minute  each,  one  of  1,000  and  one 
of  450  cu.ft.  per  minute.  These  blowers  will  be  elec- 
trically driven  by  silent  chains. 

For  handling  the  sludge  from  the  activated-sludge 
units  an  Oliver  vacuum  type  sludge  filter  is  to  be 
installed  with  a  cylinder  11 2  ft.  in  diameter  by  14-ft. 
width  of  face  and  approximately  495  sq.ft.  of  filter 
surface.  A  centrifuge  of  the  Besco-ter-meer  type  may 
also  be  installed  in  the  same  house,  together  with  a 
4  X  30-ft.  Atlas  dryer  having  a  guaranteed  evaporation 
capacity  of  2,000  lb.  per  hour.  The  intention  is  to 
try  the  centrifuge  in  the  winter  on  Imhoff  sludge  as 
well  as  on  activated  sludge  to  determine  its  capacity 
and  relative  economy  as  compared  with  drying  the 
sludge  on  beds  and  its  subsequent  removal  by  hand. 

An  administration  building  is  also  provided,  housing 
the  laboratory,  office  and  store  room,  together  with  the 
Venturi  meter  in  the  basement.  The  sewage  flow  now 
averages  about  30  sec. -ft.,  fluctuating  between  27  and 
37  in  diy  weather.  At  the  present  time  one-half  the 
plant  is  in  operation.  The  other  half  wUl  be  put  in 
operation  as  soon  as  the  dry-flow  sewage  from  the 
95th  St.  pumping  station  area  can  be  turned  in  through 
an  emergency  pump. 

Des  Plaines  River  Works — After  many  vicissitudes 
the  Des  Plaines  River  sewage-works  went  into  oper- 
ation on  Aug.  1.  The  works  proper  were  built  sub- 
stantially as  described  in  Engineering  News-Record 
Dec.  9,  1920,  p.  1134.  This  is  an  activated-sludge  plant, 
with  coarse  rack  screens,  a  grit  chamber,  a  Riensch- 
Wurl  screen.  Some  of  the  settling  tanks  are  fitted 
with  Dorr  thickeners.  In  addition,  a  press-and-dry 
house  has  been  provided,  including  a  Simplex  plate 
press  with  center  feed,  containing  120  plates  each  36  in. 
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VERTICAL-aiiAITi:  CBNTRU'lUAL  LXITS  OF  THRASH- 
PUMP  TYI^,  DES  PLAINES  PLANT 

square,  chambered  to  make  a  1-in.  cake;  a  Berrigan 
platen  press  containing  18  bags  working  between  leaves 
6  ft.  wide  and  8  ft.  deep  and  a  centrifuge  of  the 
Besco-tpr-meer  type,  not  yet  erected.  The  sludge  cake 
will  be  lifted  to  the  second  floor  in  specially  designed 
buckets.  In  the  basement  of  the  press-and-dry  house 
are  arranged  two  pneumatic  ejectors,  a  centrifugal 
pump  and  a  stuff  pump  electrically-driven,  each  of  which 
may  be  used  to  feed  sludge  to  the  presses  or  to  the 
centrifuge.  The  purpose  is  to  determine  whether  or  not 
there  is  any  different  behavior  of  the  sludge  after  being 
handled  by  such  pumps.  In  the  press-and-dry  house 
there  is  also  installed  a  4  x  30-ft.  Atlas  dryer,  together 
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with  a  screen  and  a  bucket  elevator  to  raise  the  dried 
sludge  from  the  first  to  the  second  floor.  The  dryer  is 
fired  by  an  automatic  stoker.  The  sludge  is  fed  to  the 
dryer  on  the  second  floor.  The  apparatus  is  designed  to 
take  wet  press  cake  and  mix  it  with  a  given  amount  of 
dried  material  so  that  the  material  entering  the  dryer 
can  be  maintained  at  any  given  degree  of  moisture.  The 
dryer  went  into  operation  early  in  October.  Storage  is 
provided  on  the  second  floor  of  the  press-and-dry  house 
for  press  cake,  and  also  for  a  limited  amount  of  dried 
material.  It  is  proposed  to  operate  the  dryer  con- 
tinuously for  two  or  three  days  each  week  to  determine 
its  capacity  and  behavior  and  to  run 
the  sludge  presses  as  continuously 
as  possible.  Arrangements  are  pro- 
vided for  acidifying  and  heating  the 
raw  sludge. 

The  dry  flow  of  sewage  has  varied 
from  3  to  3i  m.g.d.  During  storms 
more  than  10  m.g.d.  have  passed 
through  the  fine  screen,  of  which 
4  m.g.d.  were  handled  in  the  plant. 
The  suspended  matter  in  the  raw 
sevv'age  when  the  plant  was  first 
started  averaged  200  p.p.m.  Follow- 
ing an  exceptionally  heavy  storm, 
which  flushed  out  the  flat  sewers 
tributary,  the  suspended  matter  ran 
as  high  as  2,000  p.p.m.  for  a  day. 
The  screenings  on  the  iV  x  2-in.  slots 
of  the  14-ft.  diameter  Riensch-Wurl 
screen  have  averaged  200  lb.  per 
day,  wet,  but  following  the  storm 
more  than  2,000  lb.  were  i-emoved  in 
one  day.  Occasional  applications  of 
kerosene  have  been  found  necessary 
to  keep  the  slots  free  from  grease 
has  been  obtained. 

In  the  aeration  tanks  the  sludge  built  up  more  rapidly 
than  could  be  cared  for,  so  that  over  40  per  cent  of 
sludge  was  accumulated  before  pressing  began.  Conse- 
quently a  higher  rate  of  air  has  been  used  than  will 
probably  be  necessary  later  on.  From  lA  to  2  cu.ft. 
of  air  per  gallon  of  sewage  have  been  used.  The  filtros 
plates  have  given  an  even  distribution.  The  settling 
basins  of  the  hopper-bottom  type  with  slopes  2  vertical 
to  1  horizontal  have  shown  need  of  some  scraping.  It 
is  evident  that  the  2  on  1  slope  is  not  quite  steep  enough 
on  a.  large  working  scale  to  permit  the  sludge  to  slide 
rapidly  to  the  bottom.  The  Dorr  thickeners  have  worked 
well  so  far.    The  air  lifts  are  being  adjusted. 

In  the  sludge  handling  the  intention  is  to  run  the 
presses  as  continuously  as  possible  and  to  make  sludge 
cake.  From  time  to  time  runs  will  be  made  with  the 
dryer  and  enough  sludge  accumulated  and  bagged  to 
supply  experiment  station  work  during  the  coming  year. 
The  nitrogen  content  of  the  sludge,  as  shown  by  one 
or  two  analyses,  started  low,  averaging  21  per  cent 
on  a  dry  basis.  This  low  fertilizer  value  is  proVjably 
due  to  the  clay  discharged  by  the  flushing  of  the  sewera 
during  storms.     It  is  now  more  than  3}  per  cent. 

Although  the  sewage  reaching  the  plant  was  at  the 
start  very  stale  and  devoid  of  dissolved  oxygen,  the 
plant  has  been  remarkably  free  from  odors. 

Morton  Grove  Works — The  Morton  Grove  plant  dis- 
charges the  effluent  into  the  North  Branch  of  the 
Chicago  River.     The  plant  is  located  directly  across  the 


street  from  a  busy  roadhouse,  so  that  an  unusual 
endeavor  was  made  to  design  a  system  which  would  be 
free  from  odor.  The  Imhoff  tanks  and  sludge  beds  were 
built  in  1917.  In  1920  there  were  added  two  covered 
sprinkling  filter  beds,  each  36  x  36  ft.  in  plan,  filled  with 
li-  to  2-in.  crushed  limestone  to  an  average  depth  of 
6.2  ft.  The  beds  are  dosed  by  float-operated  centrif- 
ugal pumps  discharging  through  a  system  of  pipes 
which  distribute  the  sewage  over  the  surface  of  the 
beds  through  nozzles  and  splash  plates.  Overhead  dis- 
tribution was  adopted  so  that  in  case  the  pumps  stopped 
in  cold  weather  the  pipe  system  would  drain  automati- 
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AER.'VTION  T.\NK  AT  DES  PLAINES  PLANT 
Tank  15  ft.  deep  with  ridge-and-valley  bottom.     Pipe  gallery  in  background. 


So  far  little  grit 


cally.  Two  centrifug«l  pumps  are  housed  alongside  the 
filter,  each  capable  of  delivering  125  gal.  per  minute 
when  running  at  1,200  r.p.ni.  They  are  float-operated 
with  single-phase  motors  and  automatic  oiling.  As  the 
splashing  of  sewage  from  the  nozzles  penetrated  the 
brick  walls  of  the  building,  the  inside  face  of  the  walls 
was  plastered  during  this  last  summer  to  prevent  fur- 
ther moisture  travel,  two  coats  of  hard  waterproofing 
plaster  being  used.  The  dry-weather  sewage  flow  has 
been  from  125  to  250  gal.  per  minute,  according  to  the 
amount  of  ground  water.  Practically  no  trouble  has 
been  experienced   from   odors. 

A  plant  very  similar  in  design  has  been  prepared 
for  a  population  of  800  people  at  Glenview.  A  tank- 
and-sprinkling-filter  plant  has  been  chosen  again  on 
account  of  the  lower  cost  of  electric  power  for  pumping 
as  against  the  activated-sludge  type  with  the  combined 
cost  of  air  compressing  and  pumping.  The  Glenview 
plant,  however,  will  have  an  open  sprinkling  filter  as 
the  location  is  more  remote  from  habitation.  The 
sludge  will  be  removed  from  the  tanks  by  an  airlift, 
instead  of  a  centrifugal  pump,  as  at  Morton  Grove. 

Evanston  Sewage  Pumping  Station — The  Evanston 
sewage  pumping  station  (Engineering  News-Record 
Nov.  4,  1920,  p.  872)  has  been  in  operation  for  more 
than  two  years.  No  changes  have  been  made  in  it 
except  to  install  an  automatic  oiling  system  on  the 
pump  steady  bearings.  Very  little  difficulty  has  been 
experienced  with  the  operation  of  the  trashpumps  with- 
out screens.  During  the  fir.st  few  months  of  operation 
occasionally  2x4-  and  2  x  6-in.  sticks  passed  into  the  run- 
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ners  and  stopped  the  pumps,  but  they  were  readily 
removed.  With  the  completion  of  the  construction  work 
on  the  tributary  system,  no  further  difficulty  with 
timbers  has  been  experienced.  At  infrequent  intervals, 
however,  some  floating  trash  has  to  be  removed  from 
the  suction  chamber. 

Tannery  Testing  Station — The  tannery  testing  sta- 
tion is  located  alongside  the  Griess-Pfleger  Tanning 
Co.,  in  Chicago.  This  is  a  large  chrome  tannery  with 
five  sewer  outlets.     The  testing  station  has  been  oper- 


:mukt()x\'  (;hi)vk  siow  age-works,  Chicago 

Irahoff  tank  and  sludpre-dryine  beds  at  left.  The  builclinB 
covers  splash-plati;  sprinkling  flltirs.  Secondary  settling 
tanks  in  foreground. 

ated  from  the  start  with  activated  sludge,  but  different 
preparatory  treatments  have  been  tried.  Included  in 
the  installation  have  been  a  fine  screen,  with  holes  0.1 
in.  in  diameter,  a  Dorr  thickener,  19  ft.  10  in.  in  in- 
ternal diameter  by  7i  ft.  deep,  four  activated-sludge 
aeration  tanks,  each  6  ft.  wide  by  23  ft.  long  by  11  ft. 
water  depth  on  the  filtration  plates  with  a  Dorr  thick- 
ener for  final  clarification,  11*  ft.  in  diameter  by  11.4 
ft.  deep.  The  various  mixtures  of  tan,  beam  and  soak 
liquors  have  been  tested,  as  well  as  the  need  of  thor- 
ough treatment  preparatory  to  aeration.  At  first  the 
aeration  tanks  were  fed  only  during  the  working  hours, 
but  since  last  winter  storage  has  provided  a  continuous 
flow.  A  sprinkling  filter,  14  ft.  square  and  6'  ft.  deep, 
has  been  operated  on  settled  mixtures,  together  with 
cinder  beds  and  sand  beds.  Great  care  has  been  re- 
quired in  operation  to  avoid  caustic  alkalinity,  which 
injures  the  activated  sludge.  The  activated-sludge 
process  has  been  difficult  to  control,  especially  in  cold 
weather.  With  continuous  feeding  a  period  of  12  to 
15  hours  and  air  in  amount  2.5  to  3.5  cu.ft.  per  gallon 
has  been  used.  In  summer  nitrates  may  run  up  to  30 
p. p.m.  The  sprinkling  filter  has  been  dosed  at  a  rate 
of  1  m.g.d.  per  acre,  producing  nitrates  from  10  to 
20  p.p.m.  The  cinder  filter  has  worked  at  rates  of 
300,000  m.g.d.  per  acre  and  removes  color.  Nitrates 
have  run  from  20  to  30  p.p.m.  All  the  devices  have 
been  supplied  with  a  settled  mixture  of  the  three  tan- 
nery wastes,  the  suspended  matter  being  reduced  from 
1,000  to  around  350  p.p.m.  by  the  Dorr  thickener. 

Corn  Products  Testing  Station — The  testing  station 
at  Argo  is  being  operated  jointly  by  the  Corn  Products 
Refining  Co.,  J.  J.  Merrill,  chief  engineer,  and  the 
Sanitary  District.  Prof.  Edward  Bartow  is  consultant 
for  the  company.  With  the  exception  of  a  sprinkling 
filter  14  ft.  square  and  8  ft.  deep,  this  station  has 
been  operated  on  activated  sludge.  At  present  the  in- 
stallation includes  (1)  two  standard  aeration  tanks, 
each  6  ft.  wide  by  23  ft.  long  by  12  ft.  deep,  with  a 
12-ft.    diameter    Dorr    thickener   settling    tank,    which 


has  been  run  on  a  13-hour  period  with  air  from  4.5  to 
5.0  cu.ft.  per  gallon;  (2)  a  circulating  tank  6  ft.  wide 
by  23  ft.  long  by  12  ft.  deep,  with  a  settling  tank  6 
ft.  square  by  12  ft.  deep,  baffled  like  an  Inihoff  tank, 
which  has  run  on  a  13-  to  15-hour  period,  with  air 
from  3.5  to  3.8  cu.ft.  per  gallon;  (3)  two  Manchester 
type  tanks,  each  8  ft.  wide  by  23  ft.  long  by  12  ft.  deep, 
with  a  12-ft.  diameter,  Dorr  thickener  settling  tank, 
which  has  been  run  on  a  13-  to  15-hour  period,  with 
air  from  3.4  to  3.5  cu.ft.  per  gallon.  The  Manchester 
type  of  bottom  has  shown  a  better  effluent  than  the 
others,  with  less  air  per  gallon.  The  ratio  of  filtros- 
plate  area  to  total  area  has  been  1  to  13,  as  against 
1  to  11.5  in  the  circulating  tank  and  1  to  5.75  in  the 
standard  tank.  Tests  have  been  made  on  sludge  press- 
ing, using  a  plate  press  and  also  an  American  rotary 
vacuum  filter.  This  work  is  still  in  progress.  In  the 
original  installation  two  Dorr-Peck  double-deck  acti- 
vated-sludge units  were  included.  The  results  obtained 
were  no  better  than  the  .standard  tank  and  at  times 
not  so  good.  The  use  of  these  tanks  was  abandoned 
last  winter  (see  Engineering  News-Record,  Feb.  9, 
1922,  p.  251). 

Future  Works — At  the  present  time  the  engineering 
staff  has  practically  completed  the  plans  for  the  new 
95th  St.  pumping  station  of  750  sec. -ft.  capacity  in  the 
Calumet  district  which  will  be  tributary  to  the  Calumet 
sewage-works.  This  pumping  station  will  contain  three 
72-in.  pumps  and  two  30-in.  pumps  and  will  be  some- 
what similar  in  general  design  to  the  Calumet  station. 
It  will  be  electrically  driven  from  Lockport  but  in 
emergencies  can  be  operated  from  the  Calumet  power 
plant. 

Since  the  report  was  made  by  the  engineering  com- 
mission composed  of  Messrs.  Eddy,  Fuller  and  Hatton 
(see  Engineering  Neivs-Record,  Aug.  24,  1922,  p.  324) 
work  has  been  pushed  actively  on  the  design  of  the 
North  Side  treatment  works  with  the  result  that  the 
plans  for  the  activated-sludge  tanks  are  nearly  com- 
pleted. The  details  of  the  power  plant,  screens  and 
the  like  have  not  as  yet  been  completed.  In  accordance 
with  the  recommendation  of  the  engineering  commis- 
sion, the  sludge  is  to  be  pumped  18  miles  to  waste  land 
owned  by  the  district  and  lagooned.  This  site  is  in 
the  vicinity  of  the  proposed  West  Side  plant.  With 
the  experience  in  hand  of  the  Des  Plaines  River  and 
the  Calumet  Works  in  handling  sludge,  the  preparation 
of  the  sludge  from  the  North  Side  and  West  Side  will 
be  approached  later  on. 

Illinois  River  Survey — Twenty  years  after  the  open- 
ing of  the  Main  Drainage  Canal  it  seemed  fitting  that 
an  extended  investigation  should  be  made  of  the  con- 
dition of  the  flow  from  Chicago  to  the  Mississippi  River 
over  a  period  of  a  year.  This  met  the  desire  of  the 
United  States  Public  Health  Service  to  obtain  data  to 
supplement  the  Ohio  River  and  the  Potomac  River 
studies.  The  field  work  of  a  joint  survey  terminated 
on  Sept  1,  and  the  results  are  now  being  compiled.  Bac- 
teriological data  show  markedly  the  bacterial  death  rate 
from  Chicago  to  Peoria  and  bear  out  thoroughly  the 
judgment  of  the  United  States  Supreme  Court  in  the 
case  of  Missouri  vs.  Illinois  to  the  effect  that  the  sewage 
of  Chicago  would  not  affect  materially  the  Mississippi 
River  above  the  St.  Louis  water-works.  From  the  data 
accumulated  it  is  hoped  to  compile  some  re-aeration 
factors  and  to  determine  to  what  extent  dilution  and 
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re-aeration    are    responsible    for    the    remarkable    self- 
puritication  which  goes  en  in  the  Illinois  River. 

The  work  described  has  been  carried  on  under  the 
general  direction  of  H.  P.  Ramey,  acting  chief  engineer 
of  the  Sanitary  District  of  Chicago,  who  succeeded 
A.  W.  Dilling,  chief  engineer,  upon  his  retirement  in 
July.  The  work  was  begun  under  George  M.  Wisner 
and  continued  by  E.  J.  Kelly,  Mr.  Dilling's  predecessor. 
The  engineering  staff  working  on  the  developments 
include  the  writer,  sanitary  engineer;  Julius  R.  Hall, 
principal  assistant  engineer;  S.  Moreell,  Jr.,  structural 
engineer;  L.  C.  Whittemore,  assistant  sanitary  engi- 
neer; I.  P.  Kane  and  0.  L.  Eltinge,  assistant  engineers; 
H.  I.  Steffa,  mechanical  engineer;  I.  T.  Roberts,  elec- 
trical engineer;  and  F.  W.  Mohlman,  chemist.  A.  B. 
Wood  of  New  Orleans,  La.,  has  been  the  consulting 
engineer  on  the  pump  layouts.  In  the  co-operative 
work  the  United  States  Public  Health  Service  has  been 
represented  by  Surgeon  W.  H.  Frost  in  charge  and  J.  K. 
Hoskins,  sanitary  engineer. 


The  Engineer  and  the  Demand  for 
Industrial  Leaders 

Dean  Kimball,  Retiring-  President  of  the  a.S.M.E., 

Weighs  Qualifications  of  Engineer 

for  Industrial  Management 

By  Dexter  S.  Kimball 

Dean,  College  of  Engineering,  Cornell  University 

Extracts  from  address  as  retiring  president,  A.S.31.E.,  delivered 
at  Annual  Meeting.  New  York,  Dec.  4,  1922. 

THE  benefits  that  have  accrued  to  all  classes  in  modern 
civilization  are  beyond  question  and  are  more  apparent 
when  comparison  is  made  either  with  older  forms  of  civiliza- 
tion, or  even  with  existing  handicraft  nations.  The  general 
level  of  physical  comfort  and  education  as  seen  in  modern 
nations  is  unquestionably  higher  than  has  ever  before  been 
attained.  Nevertheless,  no  single  class  of  people  is  satisfied 
with  its  position  in  the  nation,  and  there  is  a  deep  feeling  of 
unrest  and  discontent  among  those  workers  who  actually 
produce  the  comforts  of  life. 

This  charge  that  modern  civilization  is  a  failure  or  at 
least  no  improvement  upon  former  civilizations,  is  or  should 
be  of  peculiar  interest  to  the  engineer,  using  this  term  in  its 
widest  sense  to  include  all  industrial  workers  who  use  the 
scientific  method.  For  modern  civilization  is  largely  what  he 
has  made  it,  and  the  civilization  of  the  future  will  be  largely 
what  he  wishes  it  to  be.  It  is  too  much,  of  course,  to  claim 
that  the  engineer,  unaided,  can  solve  these  difficult  prob- 
lems, but  it  is  undoubtedly  true  that  if  he  will  direct  his 
energies  to  the  problem  of  the  distribution  of  wealth  as 
earnestly  as  he  has  devoted  them  to  its  production,  he  can 
make  a  contribution  to  industrial  economies  that  will  be 
exceedingly  helpful.  The  engineer  alone  has  a  direct  and 
personal  knowledge  of  the  industrial  machine. 

Furthermore,  it  should  be  noted  that  the  efforts  of  the 
engineer  are  no  longer  confined  to  the  design  and  actual 
production  of  commodities.  The  principles  of  inass  produc- 
tion that  have  so  greatly  reduced  the  cost  of  commodities  he 
has  now  quite  fully  developed.  The  wide  application  of  the 
principles  of  mas.s  production  has  been  made  possible  by 
mass  financing,  the  work  of  the  financier.  The  engineer,  in 
turn,  is  now  developing  the  principles  of  mass  management, 
and  his  contributions  to  the  philosophy  of  management  are 
already  noteworthy.  I  believe  most  business  men  would  be 
surprised  to  know  to  what  a  large  extent  the  methods  of 
the  engineer  have  invaded  their  chosen  field,  and  there  can 
be  little  doubt  but  that  the  near  future  will  see  the  engineer- 
ing type  of  manager  a  predominant  figure. 

It  will  be  freely  conceded  that  the  preparation  of  the 
engineer  for  these  new  duties  is  far  from  adequate,  and  two 


of  his  shortcomings  stand  out  conspicuously.  The  first  is 
his  lack  of  knowledge  of  the  economic  principles  of  industry 
and  commerce.  This  need  in  the  equipment  of  the  engineer 
is  now  fully  recognized,  and  in  a  fair  way  to  be  remedied. 
All  first-class  engineering  colleges  now  prescribe  more  or 
less  economic  study  and  students  of  engineering  recognize 
this  study  as  a  necessary  part  of  their  mental  equipment. 

Another  important  weakness  in  the  mental  processes  of 
the  engineer  is  his  lack  of  knowledge  of  human  nature  and, 
worse  still,  his  lack  of  sympathy  with  human  problems.  He 
is  by  nature  a  constructive  individualist  and  usually  impa- 
tient to  obtain  results;  and,  as  a  consequence,  impatient  of 
any  obstruction,  human  or  physical,  that  stands  in  the  way. 

Over  against  these  weaknesses  must  be  placed  certain 
inherent  qualities  that  strengthen  his  claim  to  industrial 
leadership.  He  is,  as  a  class,  essentially  honest.  His  entire 
training  and  professional  experience  are  such  as  to  demand 
honesty  of  thought  and  purpose  in  all  of  his  transactions. 

The  engineer  also  often  occupies  a  strategic  position  in 
industi-y  which  is  of  great  importance  in  controversial  mat- 
ters. As  the  designer  and  planner  of  industrial  enterprises 
he  stands  between  capital  and  labor,  and  he  is,  not  infre- 
quently, better  informed  of  the  real  difficulties  at  issue. 

And  last,  but  most  important,  the  engineer  has  command 
of  the  scientific  method  of  attacking  problems.  With  this 
he  has  practically  solved  the  problem  of  production  and  is 
now  rapidly  rebuilding  the  field  of  administration.  Is  it 
reasonable  to  suppose  that  he  cannot  make  a  great  contri- 
bution to  the  problem  of  the  distribution  of  wealth  if  he 
attacks  this  problem  in  the  same  wholehearted  manner? 

Need  for  Neiu  Leadership  —  Thinking  men  who  know 
industry  agree  that  we  should  have  a  new  form  of  industrial 
leadership,  but  the  source  of  this  new  leadership  does  not 
seem  to  be  clear.  And  it  should  be  noted  that  future  indus- 
trial leadership  will  be  closely  associated  with  political  lead- 
ership, so  closely  are  the  problems  of  industry  linked  with 
political  administration.  The  first  form  of  national  leader- 
ship was  the  military  type,  the  rule  of  the  strong  man.  This 
extreme  form  of  leadership  still  prevails  in  some  countries. 
In  modern  democracies  military  rule  has  been  succeeded  by 
what  may  be  termed  legal  government.  Today  our  social, 
political  and  industrial  activities,  are  governed  by  a  very 
comprehensive  code  of  legal  regulations  that  rest  upon 
precedent  and  upon  the  opinions  of  eminent  jurists  some- 
times affirmed  and  reaffirmed  many  times.  The  legal  method 
and  the  legal  mind,  however,  are  for  the  most  part  back- 
ward looking  in  their  processes. 

There  remain  for  consideration  two  other  types  of  mind 
from  which  a  new  industrial  leadership  may  come;  namely, 
the  business  or  financial  type,  and  the  scientific  type.  The 
business  type  of  mind  with  the  aid  and  counsel  of  the  legal 
and  engineering  fraternities  has  built  up  modern  industry 
as  we  now  see  it.  There  can  be  little  doubt  as  to  the  ability 
of  this  type  of  mind  to  plan  and  direct  the  larger  aspects  of 
industry  along  existing  lines.  One  weakness  lies  in  its 
apparent  inability  to  appreciate  or  rather  to  acknowledge 
that  a  new  industrial  day  has  dawned  in  which  industry 
is  being  viewed  more  and  more  as  the  support  of  human 
life  and  not  as  a  means  of  producing  private,  corporate,  or 
state  profits.  Another  weakness  is  its  lack  of  technical 
knowledge  of  modern  industry.  As  industry  becomes  more 
and  moi'e  complex,  the  business  man  is  compelled  to  depend 
more  and  more  upon  the  engjneer  for  advice  and  knowledge. 
It  is  this  very  phase  of  modern  industry  that  is  rapidly 
forcing  the  role  of  industrial  manager  upon  the  engineer. 

No  one  would  presume  to  say  that  the  engineer  alone  can 
solve  the  industrial  riddle,  but  it  is  clear  that  he  can  make 
a  very  great  contribution  to  the  solution.  But  it  becomes 
increasingly  clear  that  hope  of  a  solution  rests  with  the  two 
groups  just  discussed.  The  National  Department  of  Educa- 
tion has  for  some  time  been  advocating  strongly  that  engi- 
neering students  be  taught  more  of  the  fundamentals  of 
business  and  that  young  men  preparing  for  the  field  of 
business  and  commerce  be  instructed  in  some  of  the  out- 
standing features  of  engineering.  And  it  may  be  that  we 
shall  yet  develop  a  combination  of  these  two  fields  that  will 
produce  the  new  type  of  industrial  leader. 
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Building  the  North  Platte  Branch; 
Union  Pacific  R.  R. 

Tracklayinp:  Train  Has  Locomotive  Crane  to  Place 

Kails — Small  Station  Layouts — Line 

Serves  Irrigated  District 

AN  IMPORTANT  railway  extension  built  in  1921-1922 
IV  is  the  North  Platte  branch  of  the  Union  Pacific  R.R., 
which  is  a  land  development  or  settlement  project, 
progress  on  which  was  interrupted  by  the  World  War. 
It  is  a  continuation  of  a  line,  which,  starting  at 
O'Fallons,  Neb.,  follows  up  the  North  Platte  river  152 
miles  to  Haig,  Neb.  This  point  was  reached  in  1914. 
The  new  42-miIe  extension,  running  westward  from  the 


teams.  Material  for  fills  is  47  per  cent  from  cuts  and 
5.3  per  cent  from  borrow  pits.  Temporary  trestles  for 
dump-car  trains  were  used  in  making  the  heaviest  fills, 
the  haul  being  about  l-mile  and  the  4-yd.  cars  being 
dumped  by  hand.  The  remainder  of  the  fills  were  built 
with  dump  wagons  and  .scrapers. 

Four  through  girder  bridges  with  Spans  of  50  to  110 
ft.  on  concrete  substructures  are  required  for  irrigation 
canals  and  drainage  ditches.  Twenty  trestles  averaging 
55  ft.  in  length  and  10  ft.  in  height  are  built  with 
creosoted  piles  and  open  decks  of  untreated  Oregon  fir. 
Culverts  and  small  concrete  bridges  average  seven  per 
mile.  Stations  for  new  town  sites  are  frame  buildings 
with  living  rooms  for  the  station  agent,  as  shown  in 
Fig.  2.     The  typical  layout  of  tracks  and  buildings  at 


FIG.  1— -XORTH  PLATTE  KXTENSIO.V.  UNIO.X  PACIFIC  R.R. 
This  branch  liius  work  upon  whii  h  was  disoontinued  duiing 
the  World  War.    i.-<   Ix.ing   oonstructcd  as  a  liind-settleniPtit 
project.     The   4  2-niile  extension  will  tap  a  50,000  acre  dis- 
trict of  govornnient  irrigated  land. 

river,  as  shown  in  Fig.  1,  was  commenced  in  1921  in 
order  to  provide  railway  transportation  for  a  50,000- 
acre  district  which  had  been  put  under  irrigation  by  the 
U.  S.  Reclamation  Service.  For  convenience  of  construc- 
tion and  accounting  the  line  was  divided  into  three  sec- 
tions; 14  miles  west  to  the  Nebraska-Wyoming  state 
line,  15  miles  west  to  Cherry  Creek  and  then  13  miles 
north  and  eastward  down  the  valley  of  that  creek. 

Grading  and  StrHctm-en — The  line  is  in  the  rolling 
prairie  country  of  a  semi-arid  region  and  has  maximum 
grades  of  0.6  per  cent  in  both  directions.  Its  sharpest 
curves  are  of  3  deg.  Elevations  above  sea  level  are 
3,926  ft.  at  Haig;  4,250  ft.  at  Yoder,  27  miles  farther  on  ; 
and  4,155  ft.  at  Station  No.  6  (the  present  end  of  the 
line).  Earthwork  averages  27,000  cu.yd.  per  mile  and 
is  largely  clay  and  loam,  but  with  some  solid  rock.  Ex- 
cavating machinery  includes'  four  .steam  shovels,  six 
alevating  graders  and  a  number  of  fresno  scrapers  with 


FIG.  2— rOMniNED  STATION  AND  AOICN'T  S  HOUSE 


these  small  stations  is  shown  in  Fig.  3.  Fairly  good 
water  for  the  engines  is  obtained  from  wells.  The 
nearest  engine  terminal  and  repair  shop  is  at  North 
Platte,  Neb. 

Tracklaying  Methods — In  tracklaying,  a  locomotive 
crane  is  used.  At  the  material  yard  a  second  crane  loads 
rails  and  ties  onto  flat-cars  for  the  tracklaying  train, 
which  is  taken  to  the  front  by  a  locomotive.  The  crane 
is  at  the  head  of  the  train  with  the  rail  cars  next,  then  a 
car  of  fastenings  and  after  that  the  cars  of  ties. 

On  reaching  the  front,  ties  are  unloaded  into  wagons 
to  be  hauled  ahead  and  distributed  on  the  grade.  Eight 
wagons  are  usually  employed  to  keep  the  ties  distributed 
ahead  and  the  force  for  handling  ties  consists  of  eight 
teamsters  and  thirteen  laborers.  The  rails  are  taken  by 
the  crane  from  the  cars  behind  it  and  delivered  onto  the 
ties.  To  handle  the  rails,  there  are  three  men  on  the 
cars  and  twelve  men  on  the  ground.  Behind  the  train 
is  a  force  of  about  65  men  for  backspiking,  lining  and 
bolting.  In  addition  to  the  above  usually  about  twenty- 
five  men  are  required  in  the  material  yard  to  load  ma- 
terial. 

Since  the  tracklaying  is  done  intermittently,  no  high 
records  have  been  made,  but  the  maximum  progress 
has  been  4,400  ft.  per  9-hour  day  with  a  force  of  about 
100  men.  All  tracks  are  laid  with  90-lb.  rails  of  the 
Union  Pacific  R.R.  standard  section,  using  No.  10  frogs 
in   main   tracks  and   No.  9  at   all   other  points.     Both 


December  14,   192: 


ENGINEERING     NEWS-RECORD 


1015 


h:M. 


Will pi/mp  \w.sf  Right  of- way  line  . 


Sec  wj/,^     ^  "''*  f  '^"^ 
*»   7*.rf«/«*  ^^^^    Y>^~c/P'P^ 


--r    T~  -T--r 
warehouse    'ioh  I 


FT^-*^ 


0   M   100      m       500" 


^7^g  Between  hcadlocki- 


6'^^■ 


Fuhjre  CI  hn^ton 

mo' 

No  9  Frog 


^               ^Toolhcose                 ^■■HoKlpipc      i^    SaiBF'   Platform  700' 
V      Hea^tplock tJain  track ;       Station 


'TrackiU'CtoC 


TiiiMi-' 


Rigtlt  -of-way  hnc 


No^  l^rog--  '     ^cac^tffock 


FIG.  3— TYPICAL  STATION  LAYOUT  AT  SMALL  TOWNS 


Oregon  fir  sawed  ties  and  Wyoming  pine  hewed  ties  are 
used,  all  treated  with  zinc-chloride.  Tracks  are  ballasted 
with  cinders,  averaging  1,000  cu.yd.  per  mile.  Passing 
sidings  3,000  ft.  long  are  provided  at  intervals  of  about 
seven  miles. 

Motor  trucks  and  the  contractor's  trains  moved 
supplies  from  the  base  at  Haig  to  the  head  of  steel.  The 
Utah  Construction  Co.  has  the  general  contract  for 
grading,  bridging  and  tracklaying.  Stations  are  built 
and  water  facilities  provided  by  the  railway  company's 
forces.  The  field  force  consists  of  three  engineering 
parties  to  look  after  the  grading  and  tracklaying  and  a 
fourth  or  floating  party  which  looks  after  the  bridge 
and  culvert  work.  These  parties  live  in  camps.  All 
the  work  is  under  the  supervision  of  R.  L.  Huntley,  chief 
engineer  of  the  Union  Pacific  System. 


Load  Curve  Charts  Help  Save  Lost 
Time  in  Construction 

For  One-Purpose  Machines  Time  Principal  Factor 

— MuIti-Purpose  Machines  Require 

Maximum  Adaptability 

JUSTIFICATION  for  the  continued  use  of  high-priced 
construction  equipment  in  a  declining  labor  and 
machinery  market  has  led  the  Omaha  (Neb.)  Metro- 
politan Utilities  District  to  study  the  load  cui-ve  of  its 
heavy  equipment  bought  at  high  prices.  Homer  V. 
Knouse,  assistant  superintendent  and  purchasing  agent, 
related  as  follows  the  results  of  the  district's  experience 
in  a  paper  presented  recently  before  the  Iowa  Section 
of  the  American  Water  Works  Association: 

The  solution  of  the  lost-time  problem  is  intensive  opera- 
tion, or  an  improvement  of  the  load  curve,  to  the  end  that 
the  overhead  charges  may  be  spread  over  a  larger  number 
of  units.  Fig.  1  represents  the  load  curve  of  a  wheel-type 
trenching  machine  having  a  maximum  capacity  of  a  trench 
24  in.  wide  by  6  ft.  deep.  The  white  areas  above  the  line 
represent  lengths  of  trench  excavated  and  the  shaded  areas 
below  show  time  in  hours  the  machine  was  out  for  repairs, 
inspection  and  general  oiling.  The  white  areas  below  the 
line  represent  time  in  hours  of  moving  from  job  to  job.  The 
machine  should  not  be  penalized  as  fully  as  this  curve  would 
indicate,  for  it  is  vmdoubtedly 
true  that  it  could  have  increased 
the  total  amount  excavated  had 
it  been  possible  for  the  pipe- 
laying  gang  to  keep  up  with  it. 
This  fact  was  noticeable  where 
short  lines  were  laid,  when  the 
time  required  for  the  connection 
was  great  in  proportion  to  the 
time  required  to  lay  straight 
pipe.  As  a  consequence  the 
operator  would  spend  time  re- 
pairing or  overhauling,  which 
might  quite  as  well  have  been 
devoted  to  digging  had  there 
been  the  work  to  do. 

Fig.     2     shows     performance 
curves    used    for    day  -  to  -  day 


April 
10    '^    M 


check  on  the  efficiency  of  the  machine  operation.  A  factor 
or  index  number  for  the  machine  operator's  score  is  ob- 
tained by  dividing  the  sum  of  digging  hours  plus  moving 
hours  by  the  total  hours  the  machine  is  in  service,  digging, 
moving  and  repairing.  Idle  time  is  not  considered  in  this 
curve,  inasmuch  as  the  operator  is  not  responsible  for  the 
time  when  there  is  no  work  provided  for  the  machine.  The 
"General  Foreman's  Score,"  checks  the  total  time  of  dig- 
ging, moving  and  repairing  to  total  working  hours  and  is 
an  index  of  the  degree  to  which  work  was  provided  for  the 
machine.  The  third  curve  is  a  combination  of  the  first  two, 
and  represents  the  value  of  the  machine  to  the  district.  By 
decreasing  repair  time  and  increasing  digging  time,  it  will 
be  possible  for  the  operator  to  increase  his  score.  Since 
digging  time  is  figured  by  measuring  the  amount  of  trench 
opened  and  dividing  by  an  allowance  of  100  ft.  per  hour,  it 
is  not  unreasonable  to  expect  that  a  score  of  between  90 
and  100  can  be  obtained  by  the  operator.  While  the  ma- 
chine is  capable  of  digging  138  ft.  per  hour,  an  allowance 
for  "digging  in,"  raising  over  services,  cleaning  buckets, 
oiling,  greasing  and  adjustments,  makes  100  ft.  per  hour 
for  the  entire  day  a  reasonable  average  to  expect. 

The  general  foreman  will  be  able,  by  better  co-ordination 
of  his  work,  to  reduce  the  idle  time  and  obtain  a  higher 
score.  Pipe-laying  gangs  can  be  directed  to  follow  the  ma- 
chine as  may  be  necessary  to  keep  their  part  of  the  work 
as  closely  behind  the  trenching  machine  as  possible,  and 
when  numerous  or  difficult  connections  are  necessary,  extra 
gangs  can  be  used  advantageously  to  keep  the  progress  at 
a  maximum.  By  using  this  system  of  records  the  men 
responsible  for  the  various  factors  are  able  to  visualize  the 
l)rogress  of  their  work  and  it  is  the  hope  that  the  increase 
in  operating  efficiency  will  decrease  the  unit  cost  of  trench- 
ing for  from  20  to  30  per  cent. 

The  excavator  is  essentially  a  one-purpose  machine,  but 
in  the  construction  department  of  utilities  there  are  many 
operations  which,  although  rather  dissimilar,  may  often  be 
performed  by  a  single  piece  of  equipment.  A  back-filler 
now  in  use  by  this  department  has  had  its  load  curve  greatly 
benefited  by  adapting  it  to  several  uses.  In  addition  to 
being  a  rapid  back-filler  it  has  been  used  as  follows:  For 
unloading  cast-iron  pipe  from  cars  the  costs  were  reduced 
60  per  cent.  With  bottom-dump  buckets  deep  excavations 
may  be  handled  more  cheaply  and  the  work  speeded  up  as 
compared  with  hand  methods.  For  erecting  reinforcing  steel 
and  forms  in  building  work  the  back-filler  made  a  satisfac- 
tory traveling  crane.  For  pouring  concrete  in  column  forms 
a  special  mast  and  bucket  made  the  handling  of  the  work 
a  simple  matter. 
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The  district  has  in  service  a  small  gasoline-driven  drag- 
line which  has  proved  useful  for  excavating  trenches  for 
large  size  pipe,  for  handling  pipe  while  laying,  for  unload- 
ing sand  and  stone,  for  unloading  and  bunkering  coal  and 
as  a  back-filler. 
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FIG.  2— DAILY  PERFORMANCE  CURVES  OP  EXCAVATOR 

An  air  compressor  was  placed  in  service  about  July  1  and 
while  cost  data  are  not  available  in  sufficient  detail  to  be 
published,  it  is  felt  that  its  purchase  was  a  wise  move. 

The  compressor  was  delivered  on  a  steel  truck,  but  it 
soon  became  evident  that  the  racking  due  to  trailing  behind 
a  truck  over  rough  pavements  would  cause  material  damage. 
In  consequence  it  was  decided  to  mount  the  unit  on  the 
chassis  of  an  old  truck  which  had  been  retired  from  service. 
The  first  plan  contemplated  the  use  of  the  chassis  as  a 
trailer.  As  the  mounting  progressed,  it  became  evident  that 
with  minor  changes  the  unit  could  be  propelled  by  the 
engine  of  the  compressor.  The  space  formerly  occupied  by 
the  engine  has  been  utilized  as  a  tool  box,  and  all  necessary 
equipment  can  be  carried  to  handle  the  various  classes  of 
work  without  the  necessity  of  providing  a  truck  to  aid  in 
moving  from  job  to  job. 

The  compressor  has  been  u.sed  in  connection  with  a  pav- 
ing breaker  to  cut  paving  for  the  installation  of  water  and 


FIG.   .!— SPRING-CUSHIONED,   RUBBER  TIRED   TRAILER 
Ordinary  sleel-tirt-d  waeon  limits  speed,  racks  running  gear 
and  mixes  up  eriuipment. 


FIG.  4— AIR  COMPRESSOR  O.N  OLD  TRUCK  CHASSIS 
Engine  of  compressor  drives  the  truck.  The  space  occupied 
l)y  the  old  engine  is  used  as  a  tool  box. 

gas  mains.  This  paving  breaker  is  a  heavy  non-rotating 
air  hnnimer,  using  11-in.  moil-point  steel  and  is  very  effec- 
tive in  breaking  concrete  base.  A  chisel  point  tool  is  used 
for  cutting  and  lifting  sheet  asphalt,  or  asphaltic  concrete, 
and  the  moil  point  is  used  for  raising  brick. 

A  foundry  tamper  to  which  was  added  a  larger  foot  has 
been  found  efl^ective  in  tamping  re-filled  material  in  trenches. 
One  man  with  this  tool  is  able  to  do  the  work  of  six  men 
with  hand  tampers,  and  do  it  better. 

A  jackhamer  drill,  for  use  in  cutting  holes  in  walls  and 
slabs  and  for  the  removal  of  old  foundations,  is  a  valuable 
addition  to  the  equipment.  Chipping  hammers  are  useful 
in  many  places.  When  used  in  connection  with  a  cement 
gun  a  large  field  of  use  is  opened  to  the  compressor.  Un- 
doubtedly many  more  uses  will  be  found  for  the  compressor 
as  particular  conditions  arise,  and  it  should  be  possible  to 
get  for  it  an  attractive  load  curve. 

The  writer  uses  a  dispatcher  to  order  the  movements  of 
all  trucks,  and  has  found  that  not  only  is  there  less  idle 
time,  but  that  material  is  delivered  to  the  job  more  nearly 
at  the  time  it  is  needed.  Gangs  can  be  moved  when  ready 
and  a  truck  is  always  available  at  some  point  in  the  city 
to  handle  emergencies. 

The  trailer  shown  in  Fig.  3  was  designed  to  make  rapid 
transit  of  repair  tools  possible  without  the  necessity  of 
loading  and  unloading  a  truck  whenever  a  move  was  neces- 
sary. Since  this  item  of  labor  was  avoided,  it  was  possible 
to  equip  the  trailer  with  tools  to  meet  practically  all  emer- 
gencies. By  the  use  of  a  spring-cushioned,  rubber-tired 
trailer,  the  truck  travels  easily  at  its  normal  speed,  whereas 
with  the  steel-tired  wagon  trailer,  speeds  of  more  than  four 
or  five  miles  per  hour  would  soon  wreck  the  running  gear, 
rack  the  body  and  so  mix  up  the  contents  of  the  wagon  that 
tools  would  be  damaged  and  rendered  inaccessible. 

An  item  of  automobile  expense  that  is  generally  over- 
looked is  that  of  unnecessary  mileage.  The  speed  of  a  car 
makes  the  long  way  to  a  job  seem  of  small  importance, 
allows  a  return  for  forgCMi*»n  tools  to  be  made  easily  and 
makes  careless  routing  a  matter  that  is  almost  impossible 
to  detect.  Probably  15  to  25  per  cent  of  auto  mileage  can 
be  eliminated  by  a  consideration  of  these  items. 

Summarized,  the  elements  which  should  be  considered 
when  endeavoring  to  improve  a  load  curve,  are  as  follows: 
(1)  With  a  one-purpose  machine,  it  should  be  so  designed 
as  to  give  maximum  hours  of  useful  work  with  minimum 
time  out  for  repairs.  (2)  Multi-purpose  machines  should 
be  designed  so  as  to  be  adaptable  to  the  maximum  number 
of  uses  spread  as  nearly  over  the  entire  year  as  possible. 
(.3)  Co-related  work  should  be  so  organized  that  the  equip- 
ment is  able  to  work  all  possible  hours.  (4)  Supervision 
should  be  such  that  duplication  of  trips  of  trucks  and  pos- 
sible "empty"  or  unnecessary  mileages  are  avoided  and  that 
no  work  or  men  are  kept  waiting. 


December  14,  1922 


ENGINEERING     NEWS-RECORD 


1017 


I 


Building  a  6,500  Hp.  Water  Power 
Plant  in  New  England 

Work  on  Searsburg  Development  of  the  Deerfield 

River  Involved  Earth  Dam  and  4-Mile 

Wood  Stave  Pipe  Line 

By  J.  Arthur  Garrod 

General   Superintendent,  Aberthaw  Construotion   Co., 
Boston,  Mass. 

AT  Searsburg,  Vt..  the  New  England  Power  Co., 
,z\. through  its  subsidiary,  the  Power  Construction 
Co.  of  Worcester,  Mass.,  recently  completed  another 
unit  in  its  already  extensive  power  development  of  the 
Deerfield  River.  The  project  includes  a  large  earth 
dam,  wood-stave  conduit  nearly  four  miles  long,  power 


ging  railroad  follows  the  river  to  the  site  of  the  new 
development. 

One  of  the  first  operations  was  the  repair  anc 
strengthening  of  this  narrow-gage  railroad  as  far  a.*^ 
the  dam  and  its  removal  from  the  flooded  area  above 
the  dam.  The  material  yard  for  construction  tools 
and  supplies  was,  therefore,  located  at  Mountain  Mills 
and  the  materials  were  moved  to  the  location  over  thif 
narrow-gage  railroad,  or  over  a  very  good  country  roac/ 
which  also  follows  the  course  of  the  river,  and  which 
also  had  to  be  located  outside  of  the  flooded  ai-ea  above 
the  dam. 

The  river  valley  at  Searsburg  is  fairly  narrow  and 
the  river  banks  are  quite  precipitous,  in  some  cases 
approaching  a  1  to  1  slope.  The  ground  is  largely  clay 
with   big  boulders   and   nests   of   boulders   which   have 
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FIG.  1 — PLAN  AND  PROFILE  OF  THE  SEARSBURG  HYDRO-ELECTRIC  DEVELOPMENT 


house  and  surge  tank,  located  on  the  upper  reaches 
of  the  Deerfield  River  west  of  Brattleboro,  Vt.,  and 
approximately  ten  miles  above  the  Massachusetts  state 
line. 

Fig.  1  shows  the  general  location  of  the  development, 
also  profiles,  from  which  it  will  be  noted  that  the  wood- 
stave  conduit  runs  from  the  dam  with  a  pitch  of  only 
25  ft.  in  the  full  length  of  20,000  ft.  to  the  power 
house  site  where  the  water  drops  185  ft.  through  a 
steel  penstock  to  the  wheel  in  the  power  house.  Where 
the  penstock  and  wood-stave  conduit  join  a  concrete  Y 
affords  a  connection  to  the  steel  surge  tank. 

The  nearest  railroad  to  the  development  is  the  Hoosac 
Tunnel  &  Wilmington  R.R.,  which  runs  north  from  the 
Boston  &  Maine  R.R.  at  Hoosac  Tunnel,  Mass.,  and 
terminates  at  Wilmington,  Vt.,  about  four  miles  from 
the  power  house  site  of  the  new  development.  On  this 
railroad  about  two  miles  below  Wilmington  is  a  station 
called  Mountain  Mills,  which  is  the  headquarters  of  the 
operating  division  of  the  New  England  Power  Co. 
From  Mountain  Mills  a  discontinued  narrow-gage  log- 


apparently  been  old  stream  beds.  At  the  site  selected 
for  the  dam  a  ledge  on  the  west  side  of  the  river 
afforded  e.xcellent  opportunity  for  a  temporary  bypass 
and  subsequent  permanent  intake  and  spillway  in  solid 
rock. 

The  dam  itself  presents  no  unusual  features.  It  is 
a  simple  earth  structure  slightly  more  than  50  ft.  high 
in  the  middle  of  the  stream  with  a  base  approximately 
240  ft.  wide  and  a  crest  20  ft.  wide.  The  total  length 
of  the  dam,  including  spillway,  is  about  550  ft.  The 
earth  section,  however,  is  only  slightly  more  than  200  ft. 
The  55,000  cu.yd.  of  earth  fill  required  for  the  dam 
was  obtained  from  borrow  pits  opened  in  the  easterly 
hillside  mostly  above  the  dam  approximately  a  quartei- 
of  a  mile  away.  This  fill,  which  was  a  combination 
of  clay  and  gravel,  was  excavated  with  IJ-yd.  steam 
shovel,  full  revolving  type,  and  was  brought  to  the  dam 
site  in  trains  of  four  yard  dump  cars  drawn  by  30-i'.i, 
gage  locomotives.  Two  trains  of  cars  were  operateii 
continuously  and  it  was  found  possilile  to  take  the  out- 
put of  the  ll-yd.  shovel  practically  continuously. 
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The  first  work  at  the  dam  was  the  construction  of 
a  temporary  bypass.  The  ledge  at  the  west  bank  of 
the  river  was  blasted  out  and  a  concrete  wall  con- 
structed 10  ft.  thick  at  the  base  and  in  height  and 
width  following  the  section  of  the  drain.  This  wall 
formed  the  abutment  for  the  fill  as  well  as  forming 
part  of  the  permanent  spillway.  Buttresses  extended 
into  the  fill  to  prevent  leakage  along  the  wall.  No 
cofferdam  other  than  the  deposit  of  earth  was  required 
to  divert  the  stream  through  the  temporary  bypass, 
although  some  rocks  from  the  excavation  were  placed 
from  a  low  trestle  at  the  upstream  edge  of  the  fill  to 
serve  as  a  partial  breakwater. 

Building  the  Dam — The  plan  of  operation  was  to 
place  the  earth  fill  by  dumping  from  temporary  wood 
trestles  placed  about  100  ft.  apart  and  constructed  of 
local  timber.  When  the  fill  had  reaened  a  height  of 
about  15  ft.  dumping  was  suspended  and  the  bed  of 
the  river  between  the  two  lines  of  fill  cleared  of  boulders 
and  river  silt,  leaving  the  undisturbed  hardpan  clay 
bottom  of  the  river  bed  exposed.  Dumping  was  then 
resumed  and  as  the  fill  was  deposited  in  the  middle 
of  the  dam  the  fine  material  was  washed  to  the  center  by 
two  fire  streams  playing  continuously.  This  formed 
the  core  of  the  dam.  This  core  was  carried  well  into 
the  east  bank  of  the  river.  The  sluicing  resulted  in  a 
pond   being  formed   in   the  middle   of  the   dam   which 
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FIG.    2.      INTAKE    .\N'D   SPILLWAY    STRUCTURK 


FIG.  3.     WOOD-STAVE  PIPE  UNDER  CONSTRUCTION 

Pipe  is   8   ft.  in  diameter  and  line  is  nearly  4   miles  long, 
<  (instituting   the    largest   installation   of   this   type   in   New 

England. 

thoroughly  puddled  the  fill  as  it  was  placed.  The  two 
fire  streams  were  supplied  with  water  from  this  pond 
by  a  two-stage  electrically-driven  pump  located  on  a 
raft  in  the  pond.  Make-up  water  was  supplied  from 
up-river  by  a  6-in.  single-stage  pump.  The  pond  in 
the  central  portion  of  the  dam  was  discontinued  when 
the  grade  of  the  spillway  was  reached — approximately 
15  ft.  below  the  crest. 

When  the  fill  had  reached  the  height  of  the  top  of 
the  trestles  the  upper  work  of  the  trestles  was  removed 
and  the  track  jacked  up  as  the  fill  rose.  To  take  care 
of  the  settlement  of  the  fill  an  over-slope  of  about  10 
per  cent  was  placed.  The  flood  line  above  the  dam 
included  about  20  acres  of  land,  about  14  acres  of  which 
had  to  be  cleared. 

Wood-Stave  Pipe — The  largest  single  item  in  the 
contract,  and  the  one  which  involved  the  most  difficulty 
from  a  construction  viewpoint,  was  the  building  of  the 
beiTn  or  bench  for  the  wood-stave  conduit  and  the  plac- 
ing of  the  conduit  itself.  The  only  practical  location 
for  the  conduit  was  on  the  slope  of  the  river  bank. 
The  river  winds  more  or  less  and  as  previously  stated 
the  bank  is  quite  precipitous  and  heavily  wooded. 
Where  the  bank  curved  sharply,  studies  were  made 
of  the  possibility  of  tunneling  through  rather  than 
curving  the  conduit  around  the  hillside,  but  the  uncer- 
tain nature  of  the  excavation,  with  the  probability  of 
encountering  boulders  and  ledge  if  the  conduit  were 
directed  through  a  tunnel,  showed  economy  in  favor  of 
the  hillside  location. 

Following  the  location  of  the  conduit  a  clearing  gang 
went  ahead  and  cut  down  the  trees  and  brush  in  a 
swath  approximately  100  ft.  wide,  this  width  being 
considered  necessary  to  afford  proper  fire  protection 
to  the  wood  pipe.  This  clearing  approximated  thirty- 
five  acres. 

A  force  of  men  called  the  prospecting  gang  followed 
the  clearing  gang.  It  was  the  duty  of  this  crew  to 
determine  as  closely  as  possible  the  exact  nature  of 
the  digging  which  the  steam  shovels  would  be  called 
upon  to  handle,  and  to  remove  as  far  as  possible  any 
obstacles.  The  gang  dug  test  pits,  drilled  test  holes 
and  also  did  considerable  blasting.  To  carry  out  this 
preliminary  work  effectively  ;:  narrow  berm  was  cleared 
I  y  hand  on  practically  the  center  line  of  the  pipe  to 
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allow  travel  and  to  provide  a  space  in  which  to  run 
the  water  line  for  the  steam  shovels. 

Two  1-yd.  steam  shovels  were  used  in  excavation  of 
the  berm.  These  shovels  came  by  rail  to  Mountain 
Mills,  where  they  were  transferred  to  the  narrow-gage 
rails  and  transported  to  the  site.  They  were  assembled 
at  the  foot  of  the  hill  near  where  they  were  to  cut 
in  and  it  was  necessary  to  build  temporary  roads  to 
get  them  up  the  bank.  Shovel  No.  1  was  cut  in  at 
Medbury  Brook  about  2,000  ft.  upstream  from  the 
surge  tank  at  an  elevation  about  150  ft.  above  the 
highway  at  this  point.  This  shovel  worked  back  to 
the  surge  tank,  after  which  it  returned  and  worked 
continuously  upstream  until  it  reached  the  point  where 
shovel  No.  2  had  started.  The  excavation  by  shovel 
No.  1  totaled  29,000  cu.yd.  of  earth  and  5,600  cu.yd. 
of  rock. 

Shovel  No.  2  was  cut  in  at  approximately  a  halfway 
point  of  the  berm  and  worked  upstream  to  the  dam. 


points.  This  was  done  not  only  to  eliminate  handling, 
but  to  prevent  damage  through  excessive  handling.  The 
ends  of  the  staves  were  slotted  to  receive  steel  tongues, 
about  11  tons  of  which  were  used. 

The  concrete  cradles  supporting  the  conduit  were 
supplied  by  the  general  contractor.  These  cradles  were 
in  two  pieces  and  were  cast  in  molds  at  Mountain  Mills 
and  transported  by  rail  and  team  to  the  berm  where 
they  were  distributed  along  the  conduit  line.  Of  the.se 
precast  cradles  2,090  were  used,  while  about  100  were 
cast  in  place.  All  were  placed  on  reinforced-concrete 
foundations. 

Where  the  conduit  crossed  brooks  or  ravines  wood 
trestles  were  erected  with  the  assistance  of  the  steam 
shovels,  a  total  of  about  900  ft.  of  such  trestle  being 
necessary.  Where  Medbury  Brook  and  Bond  Brook 
entered  the  river  through  deep  cuts,  siphons  were 
placed  in  the  conduit  line.  At  these  brooks,  also. 
24-in.  wood  pipe  intakes  were  cut  into  the  main  con- 
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removing  in  all  about  48,000  cu.yd.  of  earth  and 
approximately  1,500  cu.yd.  of  rock. 

The  difficult  nature  of  the  digging  is  well  indicated 
by  the  fact  that  the  shovels,  which  operated  day  and 
night,  often  advanced  only  40  ft.  in  24  hours,  with 
an  average  for  a  full  month's  work  of  about  110  ft. 
in  24  hours.  All  of  this  excavation  was  in  the  hillside 
and,  for  the  most  part,  the  excavated  material  was 
simply  dropped  over  the  low  side  of  the  slope  by  the 
shovel.  At  some  points,  however,  spurs  of  the  hills 
ran  out  flat,  and  in  these  cases  it  was  necessary  to 
move  some  of  the  excavated  material  by  teams.  Many 
fingers  of  ledge  were  uncovered  as  the  shovels  pro- 
gressed and  had  to  be  blasted  out.  This  excavation 
averaged  about  4.3  cubic  yards  per  foot  of  conduit. 

Details  of  Pipe — The  8-ft.  wood-stave  conduit  is  the 
only  wcod  penstock  of  appreciable  length  in  New 
England.  This  was  furnished  and  erected  by  the  Con- 
tinental Pipe  Manufacturing  Co.  The  contract  called 
for  1,600,000  board  feet  of  Douglas  fir  staves  24  in. 
thick,  average  length  14  ft.,  as  well  as  some  600  tons 
of  l-in.  steel  bands  and  70  tons  of  malleable  cast  shoes. 
This  material  was  all  unloaded,  stored  and  placed  on 
the  berm  by  the  general  contractor.  Fifty-seven  staves 
completed  the  conduit  circumference.  Accordingly, 
staves  were  placed  on  the  berm  in  piles  of  114  staves 
each,   all  of  one  length,   as  near  as  possible  at   exact 


duit.  The  shortest  allowable  radius  for  wood  conduit 
was  300  ft.  Where  sharp  curves  occuri-ed  special  steel 
bends  were  provided,  six  of  these  being  installed  at 
different  points,  radii  varying  from  40  deg.  to  90  deg. 
Where  the  conduit  line  crossed  the  Bennington  Road 
is  was  necessary  to  blast  out  the  ledge  and  build  a 
special  flat  section  of  conduit  in  concrete,  the  road 
passing  over  this. 

Spilhvay — Fig.  2  shows  a  plan  and  cross-section 
of  the  intake  and  spillway  structure  at  the  dam.  This 
was  all  built  in  solid  rock,  and,  including  the  temporary 
bypass,  necessitated  the  removal  of  more  than  6,000 
cu.yd.  of  rock  as  well  as  about  1,500  cu.yd.  of  pre- 
liminary stripping.  The  mechanical  equipment  at  the 
dam  consists  of  two  6  x  8-in.  cast-iron  sluice  gates,  one 
of  which  controls  the  water  entering  the  conduit,  the 
other  being  used  to  bypass  the  water  down  the  river 
bed,  thus  aiding  in  the  flood  control.  These  gates  are 
operated  by  oil  cylinders  16  in.  in  diameter,  pressure 
for  which  is  supplied  by  a  30  gal.  electrically  driven 
triplex  pump.  The  normal  operating  pressure  for  the 
cylinders  is  about  200  lb.  per  sq.in. 

The  downstream  end  of  the  conduit  terminates  in 
a  concrete  Y,  one  branch  of  which  is  connected  to  the 
surge  tank  and  the  other  to  the  steel  penstock  which 
drops  to  the  power  house. 

The  surge  tank  is  of  the  Johnson  differential  type 
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50  ft.  in  diameter  and  35  ft.  high,  the  vertical  steel 
section  being  set  in  the  concrete  of  the  foundation 
without  a  steel  base.  This  tank  is  partially  protected 
from  freezing  by  a  wooden  housing.  Nearly  one  thou- 
sand yards  of  earth  and  rock  were  removed  at  this 
point  for  the  surge  tank  foundation,  while  the  founda- 
tion itself  required  more  than  GOO  cu.yd.  of  concrete. 

The  penstock  is  6  ft.  6  in.  in  diameter,  approximately 
500  ft.  long,  of  steel  plate  varying  in  thickness  from 
,;.  in.  at  the  concrete  Y  to  "g  in.  where  it  enters  the 
power  house.  The  steep  slope  at  this  point  was  fairly 
clear  and  little  preparation  was  necessary  for  the 
penstock  line  other  than  the  construction  of  the  sup- 
porting concrete  blocks. 

Power  Equipment— The  power  house  is  a  concrete 
and  brick  structure  34x41  ft.  with  a  gunite  roof  slab 
on  a  steel  frame.  The  equipment  consists  of  a  5,000 
kva.,  4,500  kw.,  360  r.p.m.  General  Electric  generator 
with  the  necessary  auxiliary  switchboards,  trans- 
formers, oil  switches,  lightning  arresters,  etc.  The  gen- 
erator is  driven  by  a  6,200-hp.  vertical  turbine  with 
cast  steel  spiral  case  built  by  the  I.  P.  Morris  Depart- 
ment of  the  William  Cramp  &  Sons  Ship  and  Engine 
Building  Co.  At  the  turbine  inlet  there  is  a  Wellman- 
Seaver-Morgan  Co.  balanced  plunger  hydraulic  valve, 
by  means  of  which  water  can  be  shut  off  from  the  unit. 

This  development  not  only  adds  materially  to  the 
amount  of  power  developed  by  the  New  England  Power 
Co.,  but  is  also  of  considerable  value  as  further  con- 
trolling the  Deerfield  River,  which  was  already  exten- 
sively developed  below  the  Searsburg  location. 

The  general  contract  for  the  work  was  handled  by 
Aberthaw  Construction  Company,  of  Boston,  under  the 
direction  of  the  Power  Construction  Co.,  of  Worcester. 


Publicity  of  the  Right  Kind  for 
Water- Works  Properties 

Extracts  From  a  Paper  bij  Dow  R.  Gwinn,  President  and 

Manager,  Terre  Haute  Water  Co.,  Presented  to  the 

Iowa  Section,  American  Water  Works  Association 

SOME  operators  take  their  publicity  matter  to  the  editor 
when  they  should  see  the  advertising  manager.  They 
fail  to  distinguish  the  difference  between  news  and  adver- 
tising matter.  An  operator,  who  would  resent  the  sugges- 
tion that  he  furnish  service  free  of  charge,  should  keep 
that  idea  in  mind  when  he  goes  to  the  newspaper  office  with 
copy.  A  newspaper  must  charge  for  advertising  matter. 
Therefore,  when  you  wish  to  acquaint  the  public  with  facts 
about  the  water-works  business,  see  the  advertising  man- 
ager and  make  a  contract  for  space. 

Plenty  of  time  should  be  taken  in  the  preparation  of 
copy.  If  a  series  of  advertisements  are  to  be  used,  it  is 
advisable  to  start  in  with  one  of  a  historical  character. 
Prepare  a  second  with  some  of  the  difficulties  of  a  prac- 
tical character  that  have  been  overcome.  The  third  inser- 
tion could  give  a  description  of  the  present  system.  Some- 
where through  the  series  the  name  of  the  engineer  or 
engineers  should  be  given,  the  trouble  in  financing  the 
enterprise  and  the  names  of  those  who  bore  the  responsi- 
bility of  getting  the  works  started. 

It  is  a  mistake  to  try  to  tell  too  much  in  one  issue  of 
the  paper.  In  most  cases  5  in.,  three  columns  wide,  is 
sufficient  space,  with  at  least  two  insertions  of  each  story 
or  talk.  Change  copy  weekly.  Contract  for  space  on  the 
editorial  page  if  it  is  used  for  advertisements.  It  is  advis- 
able to  complete  copy  for  the  entire  series  before  beginning 
publication. 

The  public  should  be  taken  into  the  confidence  of  the 
water-works  operator;   it   is  poor   policy  for   the  public  to 


get  the  idea  that  the  operator  is  covering  up  something. 
Let  the  public  know  what  you  are  doing.  If  you  contem- 
plate important  improvements,  take  space  in  the  news- 
paper and  state  what  you  are  about  to  do,  whom  you  have 
engaged  to  plan  the  work,  the  standing  of  the  engineer 
and  what  he  has  done  in  other  cities.  If  an  application  is 
to  be  made  for  an  increase  in  rates,  space  should  be  bought 
for  making  the  announcement  and  full  particulars  should 
be  given  so  that  the  public  will  be  able  to  judge  as  to  the 
reasonableness  of  the  claim  for  higher  rates. 

After  or  during  the  publication  of  a  series  of  advertise- 
ments (call  them  "water  talks"  if  you  please),  an  effort 
should  be  made  to  get  the  public  to  visit  the  pumping  sta- 
tion and  other  portions  of  the  plant.  Incidentally,  the 
grounds  around  the  station  should  be  made  attractive  and 
pleasing.  Our  grounds  are  desirable  for  picnics  and  we 
invite  the  public  to  use  them. 

During  the  past  summer  the  Rotarians,  the  Kiwanis  Club 
and  the  Exchange  Club  served  noonday  luncheon  on  our 
grounds;  the  Lions  and  their  wives  served  supper.  We 
have  tables  (trestles  and  boards)  sufficient  for  140  people; 
our  men  set  the  tables,  cover  them  with  white  paper  (it 
comes  in  rolls),  put  on  the  glasses,  forks  and  spoons.  The 
catei'er,  who  is  engaged  and  paid  by  the  club  using  the 
grounds,  furnishes  the  food,  plates  and  paper  napkins. 
We  furnish  the  water,  coffee  and  sometimes  small  bottles 
of  milk.  In  this  way  the  live  wires  of  the  city,  the  men 
who  are  doing  things,  visit  our  plant,  see  what  we  have 
and,  judging  by  many  comments,  go  away  with  a  good 
impression  of  the  local  water-works  plant.  Of  course,  the 
newspaper  men  are  present  and  the  luncheons  are  duly 
written  up,  usually  with  some  reference  to  the  water-works. 
It  is  always  favoi'able  publicity. 

We  have  an  unusually  fine  tennis  court  which  may  be 
reserved  by  telephone,  no  charge  being  made.  The  finals 
of  tennis  tournaments  are  played  on  the  water-works  court. 

The  record  of  fatal  typhoid  cases  in  Terre  Haute  since 
1909  has  dropped  from  60  to  5  per  100,000  population.  In 
the  same  period  the  number  of  water  consumers  has  in- 
creased from  .'j,200  to  9,000.  A  drawing  8J  x  11  in.  was 
made  showing  these  facts  graphically.  For  three  years  we 
have  prepared  these  drawings  and  have  about  400  blue- 
prints from  the  tracings.  These  prints  have  been  mailed 
to  a  selected  list  of  names,  including  the  state  health 
officials,  members  of  the  Public  Utility  Commission,  local 
officials,  physicians,  nurses,  college  and  school  principals 
and  all  members  of  the  Rotary  -Club. 

The  writer  is  of  the  opinion  that  the  best  form  of  adver- 
tising is  through  the  public  press,  but  there  are  occasions 
when  a  personal  letter,  multigraphed  with  typewritten 
address,  is  effective.  A  special  letter  was  sent  recently  to 
real  estate  men  advising  them  that  the  price  of  cast-iron 
pipe  was  extremely  high ;  that  money  was  dear  and  hard 
to  get  and  that  a  survey  showed  over  2,.500  vacant  lots  on 
the  lines  of  existing  water  mains.  Blueprints  of  the 
survey  were  inclosed.  We  also  enclosed  an  extract  from 
Mr.  Brigham's  article  in  the  Atlantic  Mon.thlij  for  March, 
1921,  to  the  effect  that  the  United  States  Housing  Corpo- 
ration could  have  built  houses  where  utilities  were  already 
installed  much  more  quickly  and  cheaply  than  in  new  loca- 
tions, that  the  cost  of  improved  vacant  lots  in  the  city 
was  less  than  the  improved  acreage  plus  the  great  cost  of 
utilities. 

California  Forest  Fire  Lo.sses 

According  to  a  preliminary  estimate  made  by  the 
U.  S.  Department  of  Agriculture  fire  losses  in  California 
national  forests  during  the  past  season  amounted  to 
$134,000.  Fires  burned  over  a  total  of  290,800  acres, 
of  which  192,000  acres  were  government  land.  Some 
of  the  watersheds  in  the  state  were  severely  damaged 
through  destruction  of  their  forest  covers.  LightninL' 
set  25  per  cent  of  the  fires.  The  effective  fire  detec- 
tion and  suppression  organization  of  the  U.  S.  Forest 
Service  made  possible  extinguishment  of  80  per  cent 
of  the  fires  before  they  had  covered  10-acre  areas. 
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Remove  Subaqueous  Ledge  Above  Rapid  Transit  Tunnel 

Special  Precautions  Safeguard  New  York  Subway  Tubes  During  Channel  Improvement — Fire  Blasts 
Are  Made  Between  Trains  and  Close  Inspection  Is  Maintained 

By  Col.  Edward  Burr 

Corps  of  Engineers,  U.  S.  A. 
Offlcer-in-Charge  First  New   Yorli   Engineer   District 


THE  improvement  of  East  River  as  now  carried  on 
by  the  United  States  contemplates  a  channel  40  ft. 
deep  at  mean  low  water  with  a  standard  width  of  1,000 
ft.,  narrowed  at  points  where  topographical  conditions 
make  it  necessary  for  reasons  of  excessive  cost.  The 
estimated  cost  of  the  improvement  under  existing 
g-eneral  cost  conditions  is  about  872,000,000,  this  high 
cost  being  due  to  the  large  yardage  of  submarine  ledge 
to  be  removed  in  strong  currents  and  congested  traffic. 
Among  the  items  of  work  is  the  removal  of  a  ledge 
shoal  which  was  approximately  centered  over  the  Old 


Montague  S'. 


PIG.   1— LOCATION  OF  AREA  EXCAV. 
-    The  seismograph  was  installed  in  a  cross  passage  between  th. 
edge  of  the  area  to  be  removed. 

Slip-Clark  St.  tubes  of  the  rapid  transit  system  operated 
by  the  Intei-borough  i-capid  Transit  Co.  This  shoal  had 
a  least  depth  to  ledge  rock  of  about  31  ft.  at  mean  low 
water  and  an  area  of  about  105,000  sq.ft.  that  was  less 
than  40  ft.  deep.  The  quantities  involved  were  9,544 
cu.yd.  of  ledge  rock  to  40  ft.  depth  and  15,406  cu.yd.  to 
42  ft.,  with  average  depths  of  cut  of  2.5  and  4.5  ft. 
respectively,  payment  being  made  at  full  contract  price 
for  material  removed  between  40  and  42  ft.  The  quanti- 
ties of  dredgeable  material  to  be  removed  were  4,314 
and  6,425  cu.yd.  to  40  and  42  ft.,  respectively. 

After  customary  advertisement  a  contract  was 
entered  into  with  the  New  Jersey  Shipbuilding  and 
Dredging  Co.  on  Sept.  2,  1919,  the  work  being  due  for 
completion  on  Nov.  24,  1921.  Dredgeable  material 
having  first  been  removed,  the  contractor  began  drilling 
and  blasting  in  November  1920,  but  his  plant  was  seri- 
ously injured  by  collision  after  but  three  days  operation. 
Drilling  and  dredging  operations,  either  separately  or 
jointly,  have  continued  since  that  tim.e  with  interrup- 
tions and  delays  resulting  from  collisions  by  passing 
traffic,  more  or  less  serious,  and  the  work  is  now  com- 
pleted excepting  for  the  removal  of  a  few  high  points 
which  have  been  developed  by  sweeping  and  which  may 
be  broken  rock. 

Proximity  of  Tunnels — This  contract,  in  addition  to 
the  normal  difficulties  found  in  removing  ledge  to  40  ft. 
depth  (45  ft.  at  m.h.w.)   in  the  traffic  and  tide  currents 
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of  East  River,  presented  special  problems  resulting 
from  the  existence  directly  under  the  highest  point  of 
the  reef  of  twin  rapid-transit  tubes  66.2  ft.  below 
m.l.w.  measured  to  the  iron  lining.  It  was  essential  to 
conduct  blasting  without  damage  to  the  tubes,  undue 
delays  to  traffic  and  even  without  alarming  passengers, 
bearing  in  mind  a  serious  tunnel  accident  in  Brooklyn 
a  few  years  earlier.  These  ends  were  all  attained  and 
the  public  was  not  aware  of  the  execution  of  the  work 
until  its  completion. 

On  the  other  hand,  for  economic  reasons,  it  was  de- 
sirable and  necessary  also 
that  blasting  should  result 
in  breaking  up  the  ledge  into 
condition  suitable  for  effec- 
tive dredging,  with  the  min- 
imum of  high  points  of  un- 
broken ledge  and  consequent 
costly  re-drilling,  drilling, 
and  blasting  operations  rep- 
resenting from  70  to  80  per 
cent  of  the  total  cost  of  a 
successful  contract.  The  ad- 
justment of  these  conflicting 
elements  of  the  contract  was 
the  special  problem  to  be 
solved  and,  so  far  as  con- 
cerned the  conduct  of  blast- 
ing, adjustments  were  a 
continuous  process  so  long  as  blasting  was  necessary. 
The  ledge  under  the  lower  section  of  East  River  in- 
cludes schist,  gneiss  and  granodiorite  of  varying  com- 
position and  hardness,  from  quartz  seams  to  disin- 
tegrated surface  rock.  The  records  made  during  the 
driving  of  the  tubes  had  been  destroyed  by  fire  but  it 
was  learned  generally  that  this  ledge  was  unusually 
hard  and  free  from  fissures.  From  other  sources,  in- 
cluding a  geologic  examination  of  the  entire  East  River 
area  by  Dr.  Charles  P.  Berkey  of  Columbia  University, 
it  was  learned  also  that  the  rock  was  Fordham  gneiss  of 
characteristic  type,  with  dip  of  nearly  90  deg.  towards 
the  west  and  a  strike  nearly  parallel  to  the  long  axis  of 
the  contract  ai'ea. 

The  best  practice  among  contractors  for  ledge 
removal  in  the  East  River  channel  in  recent  years  is 
based  upon  drill  holes  5  to  7  in.  in  diameter,  spaced  10 
ft.  centers  and  driven  to  10  ft.  below  grade,  with  the 
object  of  breaking  out  the  ledge  so  as  to  leave  no  points 
above  grade  and  thereby  require  redrilling  which,  if 
extensive,  largely  increases  costs.  Layout  of  holes  and 
similar  matters  ai-e  determined  by  the  types  of  drilling 
plant  as  affected  by  tide  currents. 

Provisions  for  Safety — After  consultation  with  the 
engineers  of  the  Public  Sei'vice  Commission,  the  speci- 
fications, in  addition  to  bringing  out  the  existence  of 
the  tubes,  carried  special  provisions,  calling  attention  to 
the  tunnel  traffic,  prohibiting  blasting  between  7  and 


1022 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  24 


Typical   drill   holes  ■ 


FIG.  2 — TYPICAl. 


10  a.m.  and  4  and  8  p.m.  in  order  to  avoid  unnecessary 
interruption  to  that  traffic,  and  requiring  that  the  exact 
moment  of  blasting  should  be  governed  b.v  a  system  of 
signals  to  be  adopted  by  agreement  between  the  con- 
tractor and  the  Public  Service  Commission.  Also  as 
a  precautionary  measure,  they  prohibited  the  drilling  of 
holes  more  than  7  ft.  below  grade,  i.e.  deeper  than  47 
ft.  below  m.l.w.  In  other  respects  the  specifications 
were  the  standard  for  such  work.  Early  in  the  con- 
tract a  system  of  inspections,  reports  and  studies  was 
developed  to  meet  the  special  conditions,  to  furnish 
needed  information  to  all  concerned,  and  to  permit  of 
effective  control  of  the  next  steps  as  required  for 
safety  and  avoidance  of  delays. 

The  circumstances  of  the  work  recjuired  the  develop- 
ment of  reliable  means  of  prompt  inter-communication 
between  the  contractor's 
plant  and  the  train  dispatch- 
er's office  at  Wall  Street  sta- 
tion. The  responsibility  for 
all  necessary  arrangements 
rested  with  the  contractor 
but  cordial  co-operation  be- 
tween him,  the  Transit  Con- 
struction Commission 
(T.C.C.)  (sub.sequently  the 
Transit  Commission),  the 
Interborough  Rapid  Transit 
Co.  (I.R.T.)  and  the  District 
Engineer  (D.E.)  led  to  suc- 
cessful methods  without 
friction. 

Direct  telephone  connec- 
tion was  attempted  through 
a  cable  extending  from  the 
end  of  Pier  11  on  the  Manhat- 
tan shore  to  a  barge  moored 

near  the  contractor's  drill  boat,  the  attachment  of  the 
cable  to  the  latter  being  impracticable  for  various  rea- 
sons. The  cable  was  installed  but  owing  to  cable  and  other 
troubles  this  method  was  found  so  unreliable  that  it  was 
abandoned  before  bla.sting  began.  Resort  was  then  had 
to  visual  signals  between  the  drill  boat  and  a  shore  sta- 
tion, with  wire  connections  thence  to  the  dispatcher's 
office.  After  using  for  a  few  days  Old  Slip  police  station, 
the  shore  .station  was  subsequently  established  at  the 
outer  end  of  Pier  11.  In  each  case  communication  with 
the  dispatcher's  office  was  by  telephone  but  a  buzzer  sys- 
tem was  soon  installed  between  Pier  11  and  the  dispatch- 
er's office  and  served  successfully  for  the  greater  part  of 
the  work.  For  day  signals  between  the  drill  boat  and 
Pier  11  a  red  flag  with  square  white  center  was  adopted, 
and  for  night  signals  three  lights,  red,  white  and  green 
on  a  vertical  line. 

Inspection  Procedure — Drilling  and  blasting  were  con- 
ducted at  first  on  a  16-hr.  basis,  but  for  most  of  the 
work  on  a  24-hr.  basis.  When  the  blasting  had  reached 
a  .stage  to  justify  it,  the  routine  was  as  follows.  After 
each  blast  the  contractor  furnished  information  as  to 
the  approximate  time  of  next  blast.  This  could  be  done 
with  fair  accuracy  based  on  periods  of  no  firing  and  the 
time  of  slack  water  which,  when  practicable,  was  used 
for  firing  because  of  the  necessity  for  moving  the  drill 
boat  from  above  the  holes  before  firing  and  back  into 
position  after  firing.  At  the  specified  time  the  follow- 
ing force  reported:  At  Pier  11,  one  I.R.T.  signalman, 
one  T.C.C.   and  one   U.   S.    inspector;    at  Wall    Street 


station,  one  T.C.C,  one  I.R.T.  and  one  U.  S.  inspector. 
A  U.  S.  inspector  was  at  all  time  on  duty  on  the  drill 
boat.  The  contractor  sent  an  inspector  to  the  Wall 
Street  group  at  times  only. 

When  ready  to  fire  the  drill  boat  hoisted  its  signal 
(flag  or  lights)  and  the  signalman  (I.R.T.)  answered 
by  waving  a  red  flag  or  red  light.  The  signalman  sent 
one  long  ring  on  buzzer  to  dispatcher  who  answered 
with  one  long  ring  on  buzzer.  The  tunnel  inspectors 
took  the  next  train  for  their  posts  in  the  tunnel  and  on 
arrival  there  the  I.R.T.  inspector  notified  the  dispatcher 
of  their  readiness.  Meanwhile  the  dispatcher  cleared 
the  tubes  of  traffic  and  then  sent  one  ring  on  telephone 
to  the  inspector  in  the  tunnel  as  a  ready  signal  and  two 
long  rings  on  buzzer  to  the  signalman  on  Pier  11,  who 
answered  with  two  long  rings  and   hoisted  his  signal 
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CKOSS-SKCTIO.VS  SHOWI.VG  POSITIO.V  OF  TrBES   WITH  RESPKI 'T 
TO  KOCK  SURFACE 
The  cross-section  to  the  It-It  is  typical  of  conditions  under  nearly  all  of  the  area  of  ex- 
cavation and  showSy  the  points  at  which  observations  were  taken  hy  hand  and  by  pail 
of  water. 

That  to  the  right  is  ;i  special  section  at  the  cross-passage  in  which  the  seismograph 
was  in.<tailcd.  This  lies  under  the  t-asterly  edge  of  the  area  excavated  as  indicated  in 
Fig.  1. 

(flag  or  lights),  indicating  that  tubes  were  clear  and 
blast  could  be  fired.  The  drill  boat  fired  the  blast  and 
lowered  its  signal  to  show  that  blasting  was  completed. 
The  signalman  at  Pier  11  lowered  his  signal  and  gave 
the  "all  over"  signal,  three  rings  on  buzzer  to  dispatcher 
who  replied  with  three  rings.  Tunnel  inspectors  noted 
the  eff'ect  of  blasting  and  when  satisfied  that  it  was  safe 
to  start  traffic,  notified  the  dispatcher  by  telephone  and 
he  started  the  trains.  The  tunnel  inspectors  took  tht 
next  train  to  Wall  Street  station  and  reported  to  their 
respective  offices  by  telephone  of  the  effect  of  blasting. 
The  U.  S.  inspector  also  submitted  a  detailed  report  on 
the  prescribed  form  giving  all  the  details  of  each  blast. 

All  signalling  was  done  by  employees  of  the  con- 
tractor and  I.R.T.,  who  were  the  responsible  parties,  the 
U.  S.  and  T.  C.  C.  inspectors  being  merely  observers. 
Normally  the  interval  from  the  time  tunnel  was  reported 
"cleared"  to  the  time  dispatcher  was  notified  that  it  was 
"0.  K,"  was  between  two  and  three  minutes,  and  delay  to 
traffic  seldom  occurred  or  was  of  short  duration.  The 
basic  control  of  blasting  was  that  no  firing  was  permis- 
sible excepting  while  the  signals  were  up  on  both  the  drill 
boat  and  Pier  11,  and  that  these  signals  when  hoisted, 
remained  up  until  blasting  was  completed.  For  com- 
munication not  possible  through  these  signals  and  for 
prompt  transmission  of  instructions  the  contractor 
maintained  a  motor  launch  at  Pier  11. 

Devices  for  Observing  Vibration — Accurate  and  en- 
tirely reliable  means  for  determining  the  amplitude  of 
vibrations  on  the  tube  structures  were  lacking,  but  some 
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measures  was  necessary  to  gage  the  varying  effects  of 
blasting.  Although  these  were  distinctly  noticeable 
through  the  report  or  noise  of  the  detonation  or  through 
the  vibration  or  jar  observed  by  personal  contact 
(through  hands  or  feet)  with  the  tube  structure,  they 
had  no  physical  effect  upon  it.  Inexperienced  observers 
usually  will  construe  a  sharp  report  or  noise  as  indicat- 
ing a  marked   physical  vibration. 

All  of  the  following  means  were  regularly  used:  (a) 
An  improvised  seismograph  installed  by  the  T.  C.  C.  in 
the  cross-passage  between  the  tubes,  located  under  the 
easterly  edge  of  the  ledge  area  to  be  removed.  This 
instrument  recorded  the  amplitude  of  both  horizontal 
and  vertical  vibrations  but  was  not  always  reliable. 
Moreover  it  was  relatively  distant  from  the  point  of 
most  intense  shock  during  the  critical  period  of  blasting 
directly  over  or  immediately  adjacent  to  the  tubes, 
(b)  A  pail,  partially  filled  with  water,  with  a  light  float 
carrying  a  vertical  pointer  that  indicated  the  amount  of 
disturbance  of  the  water  surface  on  a  horizontal  scale 
supported  above  the  rim  of  the  pail.  This  primitive 
method  lacked  sensitiveness,  but,  used  at  the  point  of 
maximum  intensity,  it  gave  indications  for  shocks 
smaller  than  those  physically  affecting  the  tubes,  and 
was  reliable,  (c)  By  holding  the  hand  against  the  tube 
wall  in  direct  line  with  the  blast.  This  method  was 
merely  a  check  on  others  but  was  of  value,  (d)  Observa- 
tion of  incandescent  light  filaments,  through  dark  glasses. 
This  was  an  additional  check,  which  was  used  after  the 
filament  in  one  tunnel  lamp  had  been  broken  by  concus- 
sion, fe)  A  thorough  examination  of  the  tubes  after  each 
blast,  in  the  vicinity  of  the  blast,  noting  effects  such  as 
dislodgment   of   dust   or   of    other    light    encrustations. 

Tests  (b),  (c),  and  (d)  were  developed  by  the  con- 
tracting officers'  organization  and,  though  crude,  were 
of  value  in  indicating  measurably  severe  shocks,  insuffi- 
cient to  cause  material  damage  to  the  tubes. 

Sequence  of  Operations — For  administrative  reasons 
the  contract  area  was  divided  into  four  sections  by  lines 
nearly  parallel  to  the  axis  of  the  tubes.  Section  2  was 
125  ft.  wide,  with  the  two  tubes  occupying  a  width  of 
about  50  ft.  near  its  center.  Blasting  was  begun  at 
the  end  of  the  area  most  remote  from  the  tubes  and 
carried  forward  to  the  boundary  of  Section  2.  It  was 
then  started  at  the  other  end  and  brought  up  to  Section 
2,  thus  leaving  the  work  nearest  to  and  over  the  tubes 
until  there  was  available  all  the  experience  gained  as 
the  blasting  progressed. 

The  drilling  plant  consisted  of  a  boat  carrying  three 
drills  for  drilling  three  holes  at  a  setting.  After  load- 
ing the  holes,  the  boat  was  hauled  off.  the  blast  fired 
and  the  boat  hauled  back  to  its  next  location  as  estab- 
lished by  shore  ranges.  The  e.xplosive  was  Dupont's  90 
per  cent  blasting  gelatin,  loaded  in  tin  canisters  or  tubes, 
and  three  holes  were  fired  at  a  blast. 

Blasting  Practice — When  blasting  was  begun,  at  a 
distance  of  about  275  ft.  from  the  nearest  tube,  no 
restrictions  were  placed  upon  the  normal  practice  of  the 
contractor  who  ured  for  three  holes  a  total  charge  vary- 
ing generally  between  100  and  150  lb.  and  a  few 
charges  more  than  150  lb.  and  as  high  as  200  lb.  During 
this  period  there  were  experienced  some  of  the  more 
severe  shocks  to  the  nearest  tube,  but  these  effects  were 
so  irregular  that  their  prediction  was  difficult  or  im- 
possible and  they  were  a  most  unsatisfactory  basis  for 
determining  the  size  of  the  charge.  By  the  time  the 
work  had  approached  to  40  ft.  horizontally  from  the 


line  of  the  nearest  tube,  the  necessity  for  close  regula- 
tion of  the  total  charge  for  each  blast  had  become 
evident  and  it  was  progressively  reduced  from  80  or 
100  lb.  to  30  lb.,  in  the  area  directly  over  the  tubes 
Where  the  least  distance  from  the  bottom  of  the  hole 
to  the  tube  lining  was  as  little  as  18  feet. 

For  effective  blasting,  the  concentration  of  this 
charge  in  one  hole  was  necessary,  and  the  firing  of  but 
one  hole  in  a  blast  was  permitted.  It  was  found  that  on 
10-ft.  centers  the  firing  of  one  hole  would  generally 
detonate  the  second  and  the  contractor  resorted  to  drill- 
ing on  20-ft.  centers,  using  the  two  outside  drills  of  his 
plant,    and    fired    the    two    holes    separately    at    a    few 
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FIG.    3 — FAC-SI-MII.E    OF    A    BLASTING   RErORT 

seconds  interval,  thus  obtaining  the  maximum  drilling 
capacity  for  each  setting  of  his  drill  boat.  It  was  neces- 
sary at  times  to  use  part  of  the  charge  as  a  surface 
blast  over  the  hole  even  though  the  use  of  such  charges 
produced  more  pronounced  effects  on  the  tubes  than 
equal  amounts  loaded  in  the  drilled  holes. 

Shortly  after  blasting  was  commenced,  an  examina- 
tion of  the  tubes  was  made  jointly  by  representatives 
of  all  parties  interested  and  a  full  record  made  of  con- 
ditions then  existing.  While  the  blasting  generally  was 
effective  in  breaking  the  ledge  into  condition  suitable 
for  dredging  with  little  re-drilling,  no  effects  of  any 
consequence  resulted  to  the  tubes,  which  were  in  no  wise 
damaged,  a  combined  result  that  was  most  satisfactory. 

Personnel — The  work  was  done  under  the  direction 
of  Colonel  Edward  Burr,  Corps  of  Engineers,  U.  S. 
Army,  in  charge  of  the  First  New  York  Engineer  Dis- 
trict. J.  H.  Rostock,  assistant  engineer,  had  direct 
supervision  of  contract  operations.  Much  of  the  suc- 
cess was  due  to  painstaking  services  of  the  inspectors 
and  to  the  accuracv  of  their  observations  and  reports. 
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Volumes  at  Jack-Arch  Groins 

By  George  Paaswell 

f-'onstruolion  Engineer,  .\V\v   York  City 

A  PROBLEM  of  frequent  occurrence  is  that  of  de- 
termining the  volume  at  the  groin  of  two  inter- 
secting arches.  Referring  to  the  figure,  the  required 
volume  ma.v  be  found  as  follows:  Compute  the  volume 
of  the  two  intersecting  ai'ches  separately,  carrying  the 
length  of  arch  (Fig.  1)  to  the  planes  acgh  and  cdfa 
respectively.  There  has  been  included  two  times,  then, 
the  volume  of  the  two  curvilinear  pyramids  abed  —  e 
and  gfkh  —  e.  These  are  equal  figures.  It  is  necessary 
to  deduct  from  the  sum  of  the  two  arch  volumes  the 
volumes  of  the  two  pyramids. 
The  following  analysis  covers 
the  computation  of  this  latter 
volume. 

By  referring  to  Fig.  3,  it 
is  seen  that  the  intersection 
in  Figs.  1  and  2  is  a  special 
case  of  the  more  general  in- 
tersection of  two  cylinders. 
The  process  of  finding  the 
volume  is  the  same  in  the 
general  case  and  the  same 
method  is  employed  of  de- 
ducting the  volume  of  the 
common  pyramidal  figures. 

Exact  Solution  and  Tables 
— In  Fig.  1,  a  typical  section 
of  the  pyramid  is  the  rec- 
tangle pqvt.  Denote  the  radii 
of  the  two  arches  by  r 
and  R  respectively,  r  be- 
ing the  smaller  radius.  The 
sides  of  the  rectangle  are 
the  two  circular  offsets,  pq 
and  pv.  The  method  of  find- 
ing the  curve  of  intersection 
bek  of  the  two  cylinders  is 
indicated  in  the  figure.  The 
offsets  are  computed  from  the 
common  edge  eg.  The  circu- 
lar offset  from  a  tangent  is 


where 
K=[k't  j  2 


VI 


''-  vr^w 


+  §V(l  — f)  (l--fcV) 
—  fc(sin-'fc«  +  k  sin-'  t) 
+  s(l  +  k')E  —  !i(l  —  k')F~\ 
In  this  expression  E  and  F  iive  elliptic  integi'als  of  order 


two    and    one 
integrals 


respectively.      They    are     iefined    by    the 


R 


\/R'' 


COMPrXINt^,  THE   V-OLUMR  AT 


F16.1 
\RCH   GUOl.NS 


Taking  the  thickness  of  the  rectangle  as  the  infinites- 
imal dx,  the  total  volume  of  the  two  equal  pyramids  is 
given  by  the  integral 


V=2f;[R-VR' 


\r 


■yr  —  .(•■ 


dx 


Multiplying  the  two  factors,  the  integral  is  broken  up 
into  four  simpler  ones,  thus 

V  =  2Rr£dx  —  2R  ("  v/r"  —  ,r'  dx  — 

2r_£'  \/W^'x'  dx  +  2  f  \/  (ff'  —  .r'Tlr"  —  a-  )  dx 

The  first  three  of  these  may  be  integrated  by 
elementary  methods,  but  the  last  leads  to  elliptic 
integrals.  Upon  denoting  by  A-  the  ratio  r/R  of  the 
smaller  radius  to  the  larger,  and  by  t  the  ratio  s/r  of 
the  half  span  of  arch  to  the  smaller  radius,  the  volume 
is  finally  found  to  have  the  form 

V  =  KR' 


In  order  to  evaluate  these  integrals,  in  the  absence 
of  proper  tables  it  was  necessary  to  expand  the 
integrals  into  series  and  integrate  term  by  term. 

Table  I  gives  the  values  of  A'  for  a  range  of  values  of 
A-  and  t.  It  must  be  remembered  that  r  is  the  smaller 
radius. 

Approximate  Solution — An  approximate  expression 
lor  the  volume  may  be  found,  using  a  parabolic  equa- 
tion for  the  arch  in  place  of  the  true  circular.  This 
method  is  based  upon  the  following  equation  for  the 
offset : 

y  =  .r"''2r 

The  total  volume  is  then  given  by 

Upon  integration  and  substitution  of  k  and  ^  the  volume 
becomes 

V  =  LR 
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where 


L  =  fcVVlO 


A  study  of  this  expression  indicates  that  it  gives 
results  within  a  reasonable  limit  of  error  when  both  fc 
and  t  lie  between  0  and  \. 


TABLE  I- 

-VALUES 

or 

k 

kit 

0.2 

0.4 

0  6 

0   8 

I.O 

0.2 

0 

0 

0   00001 

0   00001 

0  00003 

0  4 

0 

0   00003 

0   00014 

0   00048 

0  00109 

0,6 

0.00001 

0   00022 

0   001 11 

0  00359 

0   00899 

0.8 

0  00007 

0   00099 

0.00486 

0.01689 

0   04408 

1.0 

0.00022 

0   00262 

0   01915 

0.06531 

0. 19174 

Volume  in  Terms  of  Rise  and  Spayi — Quite  often  the 
arch  is  defined  by  its  rise  and  span  rather  than  by  the 
radius  and  span.  If  the  rise  of  an  arch  with  radius  R 
is  denoted  by  /;,  and  that  of  the  arch  with  radius  r  by 
VI,  then,  from  simple  geometry 

s'  -f  'h'  s'  -|-  m' 

2h     '  *'  ""      2m 


R 


If  the  ratio  h  m  is  denoted  by  u  and  the  ratio  of  m's 
by  V,  then  the  values  of  k  and  t  may  be  expressed 
directly  in  terms  of  u  and  v,  and  the  foregoing  table 
used  to  find  the  volume  when  the  rise  ratios  and  span 
to  rise  ratio  are  known.    Thus 

1  4-  u'v' 


and 


-R='  = 


t  ^=  s/r 


1+u' 


2v 
1  +  v' 


TABLE  II— VALUES  OF  t 


u  'r 

0   2 

0   4 

0   6 

0.8 

1.0 

0  2 

0    19 

0   38 

0   45 

0.50 

0.52 

0   4 

0.  19 

0   36 

0   47 

0   54 

0  58 

0   6 

0   20 

0   36 

0   50 

0   60 

0,68 

0   8 

0   20 

0   36 

0   54 

0   69 

0   84 

1.0 

0.20 

0.40 

0.60 

0.80 

1    00 

Table  II  gives  the  value  of  k  in  terms  of  u  and  v  and 
Table  III  the  values  of  t  in  terms  of  v. 


TABLE    in- 

■VALTTES 

OF    ( 

O.I          02 

0  6 

0   88 

02          0.38 

0   7 

0.94 

0   3          0   55 

0  8 

0  98 

0.4          0.69 

0.9 

0  99 

0.5          0.80 

1.0 

1.00 

When  the  angle  of  intersection  of  the  two  arches,  or 
of  the  two  cylinders  is  not  a  right  angle,  the  foregoing 
formulas  may  be  applied  with  a  slight  correction.  The 
element  of  volume  is  now  a  lamina  with  face  a  parallelo- 
gram. The  sides  still  have  the  lengths  as  determined 
before,  and  if  the  acute  angle  of  intersection  is  -P,  then 
the  element  of  volume  becomes, 


sin  0     ;•  —   \/r    —  ,r=       ff  —   ^/R' 
and  the  final  formula  takes  the  form  V 


dx 
KR'  sin  </>. 


Lumber  Varieties  by  Stales 

Arkansas  is  the  leading  lumber  state  in  the  produc- 
tion of  red  gum,  hickory,  ash  and  sycamore,  according 
to  information  compiled  by  the  National  Lumber  Manu- 
facturers Association.  California  leads  in  redwood, 
white  fir  and  sugar  pines.  Louisiana  is  first  in  yellow 
pine,  Colorado  in  lodgepole  pine,  Idaho  in  larch,  Indiana 
in  beech,  Maine  in  balsam  fir,  Michigan  in  maple,  Minne- 
sota in  white  pine,  Mississippi  in  cottonwood.  Missouri 
in  walnut,  Oregon  in  western  yellow  pine.  Tennessee  in 
oak,  Washington  in  Douglas  fir,  spruce  and  cedar.  West 
Virginia  in  chestnut  and  yellow  cedar,  and  Wisconsin 
in  hemlock,  birch,  elm  and  basswood. 


I.CC.  Reviews  Status  of  Tests  of  Automatic 
Train  Control 

THE  present  status  of  the  Interstate  Commerce 
Commission's  study  of  automatic  train-control  is 
summarized  in  its  annual  report,  covering  the  period 
from  Nov.  1,  1921,  to  Oct.  31,  1922.  The  various  devices 
for  train-control  and  their  success  in  practical  use  are 
discussed  as  follows: 

IN  OUR  last  annual  report  we  stated  that  arrangements 
had  been  made  by  our  bureau  of  safety  and  a  joint 
tommittee  of  the  American  Railway  Association  for  obser- 
vations under  service  conditions  of  three  automatic  train- 
control  devices  of  the  intermittent  electrical  contact  type. 

These  observations,  made  during  the  period  from  May, 
1921,  to  March  31,  1922,  disclosed  that  148.8  miles  of 
road,  276.6  miles  of  track,  142  engines,  276  indication 
points,  and  275  signals  were  equipped.  The  engines 
travelled  721,581  miles  in  the  equipped  zones,  and  the  total 
Tiumber  of  operations  observed  was  659,875.  The  tests 
demonstrated  that  automatic  train-control  devices  observed 
have  been  developed  to  the  point  where  now  they  are  prac- 
ticable under  actual  service  conditions;  that  they  perform 
their  intended  functions  and  that,  when  properly  installed 
and  maintained,  they  increase  the  safety  of  train  opei'ation. 
During  the  tests  some  features  undesirable  from  an  oper- 
ating standpoint  were  disclosed,  but  these  can  be  corrected 
as  the  devices  are  installed  and  utilized  more  extensively. 

I.CC.  Requirement — In  June,  1922,  we  adopted  specifica- 
tions and  i-equirements  for  the  installation  of  automatic 
train-stop  or  train-control  devices  and  ordered  49  carriers 
to  install  upon  a  full  passenger-locomotive  division,  included 
within  designated  portions  of  their  respective  lines,  a  device 
in  accordance  with  these  requirements.  We  have  not 
recommended  any  particular  device  or  any  particular  type. 
The  specifications  are  drawn  so  as  to  establish  fundamental 
safety  requisites,  leaving  to  the  carriers  the  selection  of 
any  device  which  will  meet  the  requirements. 

The  act  requires  that  such  order  be  issued  and  published 
at  least  two  years  before  the  date  specified  for  its  fulfill- 
ment. The  carriers  requested  additional  time  within  which 
to  make  further  tests  and  we  allowed  a  further  period  of 
six  months.  In  view  of  the  additional  time  granted,  the 
years  of  study  and  experimentation  already  devoted  to  the 
subject  of  automatic  train-control,  and  the  growing  need 
therefor,  it  is  expected  that  our  order  will  be  complied  with 
promptly.     Under  our  order  the  installation  must  be  com- 

Try  Induction  Devices — In  addition  to  devices  of  the  ramp 
type,  a  number  of  roads  are  now  installing  induction  de- 
vices for  test  purposes.  These  are  non-contact  devices 
which  depend  upon  the  effects  produced  upon  apparatus  on 
the  locomotive  by  magnets,  or  inert  elements,  placed  be- 
tween or  outside  the  running  rails.  They  are,  like  ramp- 
type  devices,  intermittent  in  their  action;  that  is,  impulses 
are  transmitted  to  the  locomotive  from  roadside  apparatus 
only  at  certain  selected  points.  Devices  of  intermittent 
type  are  generally  devices  to  compel  obedience  to  stop 
indications  of  fixed  wayside  signals  or,  where  speed  con- 
trol features  are  incorporated,  to  compel  obedience  to 
caution  indications  of  such  signals  by  automatically  bring- 
ing the  train  down  to  a  predetermined  safe  speed. 

The  need  for  automatic  train-control  devices  has  been 
further  emphasized  since  Jan.  1,  1922.  by  our  investigation 
of  six  serious  train  accidents  residting  from  non-obedience 
to  automatic  block  signals.  These  accidents  resulted  in  the 
death  of  50  persons  and  injury  to  488  others. 


Carrier  Pigeons  Aid  Forest  Fire  Fighters 

The  U.  S.  Forest  Service  is  experimenting  with  car- 
rier pigeons  as  aids  in  fire  fighting.  In  a  recent  test 
a  pigeon  was  dispatched  to  headquarters  from  the  scene 
of  a  fire,  but  before  the  relief  party  was  organized  a 
second  pigeon  reported  the  fire  under  control  and  assis- 
tance needless. 


1026 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  24 


Changes  in  Mattamuskeet  Drainage 
District,  North  Carolina 

Project  Refinanced,  Levees  Repaired,  Canals 

Dredged.  Pumps  Overhauled  and  Railway 

Huilt  for  Better  Transportation 

By  John  R.  Wilbanks 

Consulting  Engineer,  The  K.  L.  Dolling.s  Co.,  Columbus,  Ohio 

THE  bed  of  Lake  Mattamuskeet  is  a  shallow  basin 
in  Hyde  County,  N.  C,  lying  between  Albemarle 
and  Pamlico  Sounds,  about  fourteen  miles  long  and  six 
miles  wide,  containing  48,830  acres.  The  elevation  varies 
from  sea  level  to  — 3.9  and  the  soil  is  very  fertile.  ( See 
U.  S.  Department  of  Agriculture  Bulletin,  "Soil  Survey 
of  the  Lake  Mattamuskeet  Area,  North  Carolina,"  by 
W.  Edward  Hearn;  May  16,  1910,  p.  1.)  The  lands  sur- 
rounding the   lake  have  been   in   cultivation  for  more 


lake  bed  proper  and  with  a  pumping  plant  of  half  the 
capacity  of  the  present  one.  However,  the  district  was 
already  established  and  the  problem  to  be  solved  was 
whether  or  not  the  plan  could  be  successfully  completed. 
A  thorough  investigation  disclosed  that  the  original 
layout  had  been  well  considered,  and  the  improvements 
which  had  been  made  were  with  the  idea  of  permanency. 
Perhaps  the  prime  cause  of  delays  and  misfortunes  was 
the  fact  that  the  project  was  inadequately  financed 
and  the  various  efforts  poorly  co-ordinated.  The  conse- 
quence was  that  in  1918  the  lake  was  again  full  of  water 
and  the  canals  which  had  been  dug  were  about  85  per 
cent  filled  with  silt.  The  levees  were  leaking  badly 
and  the  pumping  plant  had  not  been  kept  in  good  repair. 
Transportation  facilities  for  an  enterprise  of  this  mag- 
nitude were  entirely  inadequate.  The  maintenance  tax 
assessed  was  insufficient  and  in  general  the  entire  work 
had  to  be  refinanced.    Continuance  of  the  enterprise  was 


I'A.NDU.A.MIC  VIKW    OK    .NKW    HOLLAND   TOWNSHIP   AN'D   P.\RT  OF  MAIN    CANALS 
The  view  taken  was  from  the  top  Of  a  125-ft.  water  tank  and  covers  an  arc  of  ISO  degrees.     Since  the 


than  two  hundred  years  and  in  but  few  places  is  the 
elevation  as  great  as  10  ft.  above  sea  level.  The  first 
effort  to  drain  this  lake  dates  back  to  1773  but  no  prog- 
ress of  consequence  was  made  until  about  1908  when 
both  State  and  Government  officials,  appreciating  the 
value  of  the  property,  used  the  resources  at  their  com- 
mand to  aid  private  enterprise  to  develop  the  property. 
The  technical  features  of  the  project  were  described  in 
Engineering  News,  March  1,  1917,  p.  346,  with  editorial 
comment  on  p.  365  of  the  same  issue,  while  on  March  29, 
1917,  p.  529,  there  appeared  a  letter  by  J.  W.  Dappert, 
criticizing  the  work.  This  article  will  review  the  re- 
cent history  of  the  project  and  outline  some  extensive 
repairs  and  deferred  maintenance  work,  and  also  the 
construction  of  35  miles  of  railway  to  afford  the  dis- 
trict better  transportation  facilities.  The  total  amount 
cf  water  to  be  removed  is  about  8,300,000,000  cu.ft.  per 
year  and  estimating  that  evaporation  and  plant  growth 
will  take  up  40  of  the  60  in.  of  annual  rainfall,  the 
pumping  plant  should  handle  the  remainder  in  54  days. 

The  writer  first  became  acquainted  with  the  project 
in  the  F'all  of  1918  when  he  visited  New  Holland  as  a 
representative  of  financial  interests  who  were  con- 
templating the  acquisition  of  the  holdings  of  The  New 
Hollands  Farms,  Inc.,  which  company  owned  the  48,850 
acres  of  land  constituting  the  lake  bed. 

Refinancing  and  Recnnatructinn — It  is  easy  to  look 
back  over  work  already  begun  or  completed  and  pick 
fiaws  or  offer  criticism.  The  drainage  of  Lake  Matta- 
muskeet would  have  been  an  ideal  private  enterprise 
with  a  boundary  canal  and  levee  surrounding  only  the 


warranted  by  the  fertility  of  the  soil,  the  delightful 
climate,  nearness  to  market  and  demand  for  the 
products. 

The  present  owners  of  the  property  began  work  in 
the  latter  part  of  1919.  The  pumping  plant  was  put 
in  first  class  condition,  the  levees  were  repaired  and 
a  35-mile  standard-gage  railway  (New  Holland,  Hig- 
ginsport  &  Mount  Vernon  R.R.)  was  built  from  New 
Holland  directly  across  the  lake  connecting  with  the 
Norfolk  Southern  R.R.  at  Venona,  N.  C. 

This  railroad  was  located  for  the  purpose  of  provid- 
ing all  of  Hyde  and  a  part  of  Washington  Counties 
with  the  most  direct  outlet  for  truck  and  similar  pro- 
duce to  eastern  markets.  Nine  miles  of  the  line  is  on 
the  lake  bed,  where  a  good  foundation  was  secured; 
about  five  miles  was  across  a  savannah  of  black  muck, 
where  the  track  was  laid  on  a  mat  of  poles  and  later 
ballasted  with  sand,  while  the  remainder  is  across  lands 
which  have  alread.v  been  reclaimed  by  gravity  drainage 
districts.  The  section  of  the  Inland  Waterway  connect- 
ing Albermarle  and  Pamlico  Sounds  crosses  this  rail- 
road about  halfway  between  Wenona  and  New  Holland 
and  its  completion  will  aid  materially  in  the  transpor- 
tation need  of  the  community  in  general.  The  Foun- 
dation Co.  of  New  York  City  was  the  contractor  for  the 
railroad.  A  gasoline  truck  and  trailer  was  put  in  serv- 
ice on  the  railroad  for  the  purpose  of  accommodating 
passengers,  mail  and  express.  It  made  one  round  trip 
daily  and  its  performance  was  remarkably  reliable  and 
economical  but  the  business  soon  outgrew  its  capacity 
although   it  now  serves  as  an  auxiliary  and  is  very 
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effective  equipment  for  any  short  line  railroad  to  own. 

The  present  dredging  equipment  consists  of  one  12-in. 
hydraulic  dredge  and  two  1-cu.yd.  gasoline  dredges. 
Water  has  been  maintained  at  from  5  to  7  ft.  below 
sea  level  without  difficulty  and,  as  severe  weather  con- 
ditions have  existed  since  the  work  was  completed, 
if  there  are  any  reasons  why  the  district  cannot  be 
maintained  they  are  not  apparent  at  the  present  time. 

Model  Town — The  town  of  New  Holland  is  being  built 
with  modern  cottages  and  equipped  with  sewers,  water- 
works and  electric  lights.  It  is  proposed  to  sell  the 
land  to  experienced  truck  farmers  in  small  tracts  and 
give  them  time  to  demonstrate  that  they  can  earn  money 
on  their  land  to  pay  for  it,  providing  their  efforts  are 
constant  and  well  directed.  Farming  is  not  a  business 
in  which  people  get  rich  quickly,  and  while  it  has  been 
pretty  thoroughly  demonstrated  that  the  soil  in  this 
district  will  produce  more  per  acre  at  a  less  expense  of 


lateral  ditches,  planting  various  crops  and  in  general 
getting  the  property  in  shape  for  settlers  to  begin 
actual  farming  on  their  arrival. 

The  only  comtemplated  changes  in  the  original  plan 
are  the  possible  gravity  diversion  of  some  of  the  rain- 
fall on  lands  above  sea  level,  and  perhaps  a  change  in 
design,  but  not  purpose,  of  the  various  townsites. 

Both  "dry  land"  and  floating  dredges  can  be  used  to 
advantage  in  maintenance  at  the  present  time,  but  an 
electrically-driven  hydi-aulic  dredge  of  light  draught, 
getting  its  power  from  the  pumping  plant,  will  no  doubt 
be  the  most  suitable  for  permanent  use. 

The  new  work  was  done  under  the  supervision  of  the 
Service  Department  of  The  R.  L.  Dollings  Co.,  Colum- 
bus, Ohio,  of  which  Dwight  Harrison  is  general  man- 
ager and  the  writer  is  consulting  engineer.  K.  L. 
Ponzer,  New  Holland,  N.  C,  is  chief  engineer  of  the 
North   Carolina    Farms   Co.     The   Board   of    Drainage 


OF  MATTAMUSKEET  DRAINAGE  DISTRICT,  HYDE  COUNTY.   NORTH  CAROLINA 

view  was  taken  a  number  of  streets  have  been  constructed  and  additional  buildings  liave  been  erected. 


either  money  or  effort  than  any  known  similar  soil,  there 
is  still  considerable  knowledge  to  be  gathered  concern- 
ing the  most  profitable  crops  to  plant  and  how  to  market 
them  to  best  advantage. 

Community  planning  and  developing  must  "feel  its 
way"  in  a  practical  manner  for  several  years  to  come, 
but  the  development  will  be  rapid,  as  there  is  no  grub- 
bing or  clearing  to  do.  Ownership  of  land  after  all  is 
only  a  chance  and  its  moral  value  depends  upon  the  use 
which  is  made  of  it.  The  continued  success  of  the 
enterprise  depends  upon  getting  experienced  settlers  on 
the  land  and  providing  them  with  a  direct  market  for 
their  products. 

Since  the  draining  of  the  lake  has  been  accomplished 
the  company  has  been  grading  roads,  putting  in  small 
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The  eciuipment    made   a    round   trip   of   70   miles  dally   with 
success    until    its    capacity   was    outgrown.      It   still   serves 
as  an  auxiliary. 


Commissioners  consists  of   D.   H.   Kirwan,   S.   S.   Mar- 
shall, and  the  writer. 


Desired  Data  on  Multiple  Arch  Bridges 

Facts  on  which  to  base  the  design  of  concrete 
multiple  arch  bridges  are  meager,  especially  for  struc- 
tures having  relatively  tall  piers.  The  Engineering 
Foundation  states  that  some  months  ago  A.  C.  Janni 
proposed  that  it  organize  a  co-operative  stud.v  of  such 
structures,  involving  tests  of  experimental  arches  and 
piers  built  for  the  purpose.  The  Foundation  sought  the 
counsel  of  the  Advisory  Committee  on  Civil  Engineer- 
ing Research,  which  reports  that  it  believes  the  study 
to  be  important  and  desirable  but  extensive  and  prob- 
ably verj-  costly.  If  support  for  the  project  should 
develop  and  it  should  be  undertaken,  a  natural  begin- 
ning would  be  observations  on  existing  bridges.  Private 
parties  have  attempted  some  measurements  on  a  large 
bridge  of  this  character.  In  another  bridge,  prepara- 
tion was  made  for  observations,  and  some  measure- 
ments may  have  been  taken.  There  may  be  other  cases. 
Engineers  who  have  knowledge  of  such  data  are  re- 
quested to  inform  the  Foundation,  at  29  West  39th  St., 
New  York.  Expressions  of  opinion  as  to  the  usefulness 
of  the  proposed  investigation  and  information  about 
existing  bridges  on  which  observations  could  be  made 
would  also  be  helpful;  also  information  about  deforma- 
tions and  stresses  in  such  structures  caused  by  shrinkage 
of  the  concrete,  temperature  and  moisture  changes, 
settlement  of  foundations,  and  effect  of  removal  of 
forms.  These  factors  may  be  more  important  than  loads. 
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Financing  the  California  State 
Highway  System 

Commission  Estimates  $135,000,000  Additional 
Funds  Required  —  Seven  Recommenda- 
tions Made — ^Traffic  Control  Urged 

Abstract  of  the  anmial  report  of  A.  B.  Fletcher, 
who  has  just  retired  as  State  Highway  Engineer  of 
California. 

WHILE  the  grreat  activity  in  highway  construction 
during  the  past  two  years  has  given  the  state  the 
sei-vice  of  a  large  new  mileage  of  improved  road,  it  has 
also  brought  California  face  to  face  with  the  problem  of 
refinancing  its  highway  system. 

Money  Needed — How  great  an  amount  of  money  could 
be  advantageously  spent  upon  California's  road  system  is 
indicated  by  the  mileage  now  in  the  system  and  the  char- 
acter and  cost  of  the  portion  that  has  been  improved  as 
compared  with  the  mileage  yet  to  be  improved.  The  figures 
are  as  follows: 

Total  mileage  in  the  state  highway  system 6,400 

Completed  mileage  under  bond  issues  < approximate) 2,dOO 

Mileage  still  to  be  improved  (exclusive  of  graded  roads  in- 
cluded in  the  improved  mileage  above,  but  .some  of 
which  are  yet  to  be  paved  or  otherwise  further  im- 
proved)      3.900 

The  following  tabulation  shows  the  mileage  of  tond  issue 

loads  constructed  or  improved: 

Miles 

Karth   and  gravel    "01 

Asphalt  macadam    •. 64 

Topeka  on  macadam   16 

I'ortland   ctment    concrete  bases 1..567 

.\sphalt  surface  on  concrete  base 1  OS 

Miscellaneous    10 

Total   2.556 

The  cost  of  the  completed  bond  issue  roads  has  averaged 
■ipproximately  $20,000  per  mile.  he  average  cost  per  mile 
]f  improving  the  remaining  road.^  in  the  California  state 
highway  system,  however,  will  probably  be  not  less  than 
525,000  and  may  be  considerably  more  than  this  amount, 
depending  entirely  upon  the  class  of  improvement  adopted. 

Most  of  the  work  to  date  on  the  system  has  been  in  the 
^ralley  or  hill  sections  of  the  state  where  the  grading  was 
:-omparatively  light  and  pavement  costs  were  relatively 
low,  due  to  close  proximity  to  rail  facilities.  By  far,  the 
greater  part  of  the  grading  yet  to  "^e  done  is  in  mountainous 
country. 

At  $25,000  per  mile  the  cost  of  improving  3,900  miles 
will  amount  to  very  nearly  $100,000,000,  but  this  amount 
does  not  represent  the  total  exj^enditures  that  must  be 
made  on  California's  highway  system.  It  represents  simply 
an  estimate  of  the  cost  of  improving  to  average  specifica- 
tions of  past  years  the  unimproved  portions  of  the  present 
state  highway  system,  and  the  reconstructing  of  the  old 
county-built  macadam  roads  in  Los  Angeles,  San  Joaquin, 
Sacramento  and  several  other  counties,  which  have  become 
a  part  of  the  state  highway  system. 

To  this  must  be  added  the  cost  of  widening  and  thicken- 
ing approximately  1,200  miles  of  the  present  system  and 
the  elimination  of  grade  crossings.  These  t^vo  latter  items 
will  cost  about  $35,000,000  additional. 

Work  in  sight  at  the  present  time  will,  therefore,  cost  not 
less  than  $135,000,000  to  complete. 

It  should  be  noted  that  the  above  statement  includes  only 
items  involving  capital  expenditures.  Money  for  mainte- 
nance must  be  provided  outside  of  this  sum. 

Methods  of  Financing — Three  methods  of  financing  high- 
way construction  have  been  analyzed:  (1)  Construction 
on  a  pay-as-you-go  plan,  (2)  construction  on  a  bonding  or 
deferred  pa>nnent  plan,  (3)  construction  on  a  plan  based 
in  part  on  direct  payments  and  in  part  on  bonds.  As  a 
result  of  a  careful  study  of  these  plans  the  commission  has 
reached  certain  definite  conclusions  relative  to  highway 
financing.     These  may  be  summarized  as  follows: 

1.  The  demand  for  roads  is  so  insistent  that  the  public 
will  not  l>e  content  to  await  their  construction  on  the  slow 
process  of  pay-as-you-go  plan.     Correlated  with  this  is  the 


demonstrable  proposition  that  improved  roads  pay  their 
own  way  with  a  handsome  return  on  the  investment  and 
hence  an  investment  in  good  roads  is  a  paying  venture  for 
the  people  of  the   state. 

2.  While  another  bond  issue  appears  to  be  imperative, 
the  users  of  the  roads  should  be  asked  to  bear  a  larger 
share  of  the  highway  burden  than  has  been  placed  upon 
them  in  the  past. 

3.  Future  Ijond  issues  should  not  contemplate  providing 
funds  for  the  completion  of  the  entire  .system.  The  public 
should  realize  that  the  completion  of  the  state  highway 
sy.stem  is  many  years  in  the  future  and  that  as  California 
grows,  its  road  system  must  grow  with  it.  Disappointment 
can  only  follow  any  bond  issue  which  the  people  are  asked 
to  vote  with  the  promise  that  it  will  be  the  last  one. 

4.  The  preferable  method  is  to  ascertain  the  amount  of 
work  that  can  be  economically  and  efficiently  undertaken 
by  the  California  Highway  Commission  in  any  one  year, 
and  under  normal  building  conditions.  With  this  ascer- 
tained, the  work  should  then  be  financed  for  a  period  of 
not  less  than  five  years. 

5.  Such  a  plan  would  require  a  rigid  budgeting  of  the 
funds  of  a  bond  issue.  Some  financial  flexibility  is  abso- 
lutely necessary  in  the  conduct  of  the  work.  This  can  be 
secured  if  federal  funds  are  left  unbudgeted. 

6.  The  gasoline  tax  and  an  increase  and  equalization  of 
the  motor  vehicle  fees  offer  a  practical  and  fair  method  for 
imposing  a  larger  share  of  highway  costs  upon  highway 
users. 

7.  The  legislature  should  definitely  and  rigidly  refuse  to 
designate  roads  as  state  highways  unless  at  the  same  time 
finances  for  their  improvement  and  maintenance  are  pro- 
vided; nor  should  any  roads  be  included  in  a  bond  issue 
except  upon  definite  allotment  for  their  construction. 

Traffic  Regulation — No  less  important  but  somewhat  less 
perplexing  than  the  question  of  highway  finances  is  that 
of  the  traffic  regulation  on  the  roads. 

It  is  the  opinion  of  the  Highway  Commission  that  the 
present  maximum  weight  of  30,000  lb.  permitted  upon  the 
state  highways  should  be  decrea.sed  to  a  maximum  permis- 
sible gToss  weight  of  22,000  lb.  This  latter  weight  will 
permit  the  operation  of  the  five-ton  truck  and  its  load. 

Experience  has  demonstrated  that  the  mere  passage  ot 
a  regulatory  law  is  useless  unless  machinery  is  set  up  for 
its  enforcement.  The  Highway  Commission  recommends 
the  establishment  of  an  adequate  force  of  state  motor  police 
to  enforce  traffic  laws  on  state  highways.  It  is  the  opinion 
of  the  Commission  that  such  officers  should  operate  under 
the  dii-ection  of  the  Highway  Commission  for  the  reason 
that  the  body  charged  with  the  responsibility  of  maintain- 
ing highways  should  be  vested  also  with  power  to  adequately 
protect  them. 

The  Commission  would  also  recommend  that  there  be 
written  into  the  law  of  California  by  the  next  legislature 
the  so-called  "Maryland  Plan." 

This  plan  has  been  found  the  most  eflTective  method  yet 
devised  for  stopping  overloading,  inasmuch  as  under  it  the 
operator  of  a  truck  found  with  an  overload  can  be  forced 
to  remove  it  before  proceeding  farther  on  the  highway. 
Once  forced  to  leave  a  portion  of  his  load  by  the  roadside, 
there  to  incur  the  risk  of  damage  through  the  elements 
or  loss  by  theft,  and  the  further  expense  of  sending  a  truck 
back  for  a  small  cargo,  operators  are  careful  to  avoid  future 
overloading.  Recommendations  for  traffic  regulation  may 
be  summarized  as  follows: 

1.  The  maximum  permissible  weight  on  state  highways 
should  not  exceed  22.000  lb. 

2.  An  adequate  force  of  state  motor  police  should  be 
authorized  for  the  enforcement  of  traffic  laws  on  state 
highways. 

3.  The  police  should  be  under  the  authority  of  the  State 
Highway  Commission,  the  body  responsible  for  the  protec- 
tion and  maintenance  of  highways. 

4.  Where  portable  scales  reveal  that  a  truck  is  overloaded, 
traffic  officers  should  be  authorized  to  demand  the  removal 
of  the  excess  load  before  the  truck  proceeds  on  the  highway; 
the  so-called  Maryland  plan. 
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Concrete  Bridge  a  Continuous 
Beam  on  Hinged  Piers 

War-Time  Structure  for  French  Steel  Plant 

Also  Has  Approach  of  No,  el  Box 

Retaining-Wall  Type 

DURING  the  war  there  was  built  at  a  steel  mill  at 
Saint-Chamond,  France,  a  long  reinforced-eoncrete 
viaduct  of  exceptional  novelty  in  design.  Only  in  a 
recent  issue  of  Le  Genie  Civil  has  there  appeared  any 
description  of  the  structure,  and  from  that  description 
there  has  been  prepared  the  following  account: 

The  viaduct  carries  the  service  railroad  of  the  plant 
across  a  valley  which  is  traversed  by  other  tracks  on 
grade  and  filled  with  buildings.  Because  of  the  re- 
strictions of  both  line  and  grade,  the  latter  to  gain  clear- 
ance and  to  provide  safe  travel  for  the  service  trains, 
it  was  necessary  to  lay  out  the  new  viaduct  on  a  slight 
curve,  to  spot  its  piers  at  odd  intervals  and  to  provide 
a  minimum  depth  to  the  spans.  In  order  to  answer 
these  requirements  and  at  the  same  time  take  care  of 
expansion,  reduce  breaking  stresses  and  effect  econo- 
mies in  reinforcement,  it  was  decided  to  make  the  main 
crossing  a  continuous  beam  carried  on  hinged  piers  and 
abutments.  The  approach  is  a  series  of  concrete  cells 
filled  with  earth. 

As  shown  in  Fig.  1,  the  total  structure  is  764  ft.  long, 
of  which  62  ft.  is  a  small  approach  single  span,  283  ft. 


^4- 

V  P-."--->:->:-;-:iti!--: 


Pier 
Section 


Hinge  Detail 
PIG.  3— DETAILS  OP  MAIN  GIRDER  A.VD  HINGED  PIER 

corbeled  at  the  supports  and  extra  reinforcement  in  that 
section  is  provided  by  spirals  as  shown  in  Fig.  3. 

This  pier  consists  of  a  solid  section  through  its  .spread 
bottom  to  a  point  just  above  the  earth  surface.  Between 
this  pier  and  the  beam  supports  there  is  an  intermediate 


FIG.    1— LONGITUDINAL   SECTION   THROUGH   NOVEL    FRENCH  CONCRETE  BRIDGE 


Main  .'Structure  a  continuous  beam  on  pier.*^*whicii  are  double 
hinged,  e.xcept  anchor  pier  which  has  only  one  hinge.     Ap- 


proach i.s  box  retaining  wall  and  small  bridge  at  le£t  end 
is  solid  slab  with  pivot  support. 


at  one  end  and  31  ft.  at  the  other  end  retaining  wall,  and 
390  ft.  the  continuous-beam  viaduct.  The  viaduct  com- 
prises seven  spans,  varying  from  89  ft.  to  94  ft.  In  sec- 
tion, as  shown  in  Fig.  3,  the  girder  is  6.6  ft.  wide  and  7.2 
ft.  deep  with  6-ft.  2-in.  cantilevered  brackets.  It  is  rein- 
forced with  a  number  of  small  rods  at  the  bottom,  to- 
gether with  a  series  of  longitudinal  spirals  in  the  lower 
part  of  the  section  and  with  the  usual  cantilever  rein- 
forcement for  the  bracket.  It  carries  in  its  center  a 
4.9  ft.  gage  track  (1'  m.).  Vertical  reinforcement 
consists  of  diagonal  stirrups  as  shown.     Each  span  is 
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PIG.   2— DETAILS  OP   BOX  RETAINl.NC.   AV.ALL 


pier  with  hinges  both  above  and  below,  as  shown  in  the 
section  in  Fig.  3.  These  hinges  are  of  steel  on  steel 
pins.  One  pier  in  the  middle  of  the  viaduct  is  an  abut- 
ment pier,  much  wider  than  the  othei'S  and  carries  only 
one  hinge.  It  will  be  noted,  however,  that  the  abut- 
ments are  both  two-hinged. 

The  retaining  wall  is  made  up  of  a  number  of  cells  of 
details  as  shown  in  Fig.  2.  There  are  walls  of  varying 
thickness,  but  averaging  around  8  in.,  sloped  slightly 
inward  and  with  cantilever  brackets  outward  at  the  top. 
They  have  a  spread  footing  at  the  bottom  and  are  cross- 
braced  with  6-in.  walls.  This  section  was  built  on  an 
old  slag  fill  of  a  number  of  years'  standing. 

The  bridge  is  designed  for  very  heavy  loads.  Accord- 
ing to  the  statement  in  Le  Genie  Civil  it  has  to  resist 
a  speed  of  12  km.  per  hour  (9  miles  per  hour),  two  types 
of  load:  one,  a  locomotive  of  50  metric  tons  pulling  a 
special  car  of  200  metric  tons  load,  with  four  axles  of 
1.1  m.  to  1.75  meters,  and  a  total  length  of  5.5  meters; 
the  other,  the  same  locomotive  followed  by  an  indefinite 
number  of  cars  of  65  metric  tons  each.  Special  attention 
is  paid  to  wind  stresses  a:^.d  braking  stresses.  After  the 
construction  the  bridge  was  tested  to  the  full  design 
load  with  quite  satisfactory  results.  It  was  found,  for 
instance,  in  the  longe.st  span  (95  ft.),  where  there  should 
have  been  a  theoretical  deflection,  considering  the  ten- 
sion in  the  concrete,  of  8.25  mm.  and  of  11.25  mm.  with- 
out considering  the  tension,  that  the  observed  deflection 
was  9.9  mm. 
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Fundamentals  of  Highway  Department  Organization 

Address  Before  the  Association  of  State  Highway  Officials  Urges  Leadership- 
Ability  to  Sell  Highway  Improvement  to  the  Public  Is  Paramount 

By  a.  R.  Hiest 

state  Highway  Engineer  of  Wisconsin 


IF  WE  investigate  American  highway  history  we  find 
practically  without  exception  that  those  states  which 
have  made  distinguished  successes  of  their  highway  work, 
have  done  so  because  the  work  was  controlled  by  a  body 
or  person  permitted  to  function  over  a  series  of  years 
without  political  dictation  or  interference.     Conversely,  we 

find,  almost  without  excep-      

tion,  that  in  states  where 
a  new  governor  invariably 
means  a  new  highway  ad- 
ministration highway  prog- 
ress has  been  slow  and 
unsatisfactory. 

In  a  work  where  length 
of  service,  experience  and 
knowledge  of  past  history 
is  as  essential  as  it  is  in 
the  highway  field,  the  con- 
trol of  the  work  should  not 
be  subject  to  instant  change 
with  every  political  change, 
but  should  be  as  far  re- 
moved from  the  domain  of 
politics  as  it  is  possible  to 
place  it  and  yet  make  the 
administration  of  highway 
matters  properly  responsive 
to  the  taxpayers. 

The  body  acting  as  the 
board  of  directors  of  a 
state's  highway  work 
should  be  a  long  tenii 
body,  appointed  from  time 
to  time  by  successive  gov- 


High  Points  in  Mr.  Hirst's  A  ddress 

There  are  some  15,000  highway  engineers,  not  including 
the  thousands  of  county  and  municipal  officials,  who  need  to 
know  something  of  highway  problems. 

.Ml  of  these  men  have  received  their  training  in  the  last 
30  years  and  infinitely  the  greater  number  of  them  in  the 
past  10  years. 

One  of  the  chief  pmblems  of  highway  administration  is 
to  organize  these  men  into  permanent,  efficient,  loyal  bodies 
for  highway  development. 

Each  state  organization  should  consist  of  a  non-paid  high- 
way commission,  acting  as  a  board  of  directors. 

A  single  executive  should  direct  the  work,  and  whether 
this  manager  is  appointed  by  the  governor  or  the  commission 
or  elected  bv  the  people  is  immaterial  as  long  as  longevity 
of  service  is  assured  the  successful  manager. 

Essentially  the  problem  of  building  the  .American  high- 
way svstem  is  not  a  problem  of  engineering  but  a  problem 
of  handling  people  in  detail  and  in  mass. 

In  selecting  men  for  highway  work  look  first  for  person- 
ality and  second  for  technical  knowledge. 

To  secure  and  retain  clean-cut,  energetic  and  progressive 
men  it  is  necessarv  to  pay  salaries  adequate  to  the  work. 

I'nless  a  state  highway  department  can  sell  and  does  sell 
its  ideas  and  its  ideals  tf>  the  people,  it  fails  to  perform  its 
greatest   function. 


ernors,    so    that    no    single 

arovernor,  unless  elected  over  a  term  of  years,  could  control 
the  state  highway  department.  This  body  should  consist 
of  a  practically  non-paid  state  highway  commission  com- 
posed of  high  class  men  serving  because  of  their  interest 
in  highway  work,  and  in  public  service,  and  not  because  of 
the  emoluments.  It  has  been  found  possible  in  every  state 
which  has  tried  it,  to  find  strong  men  to  serve  and  serve 
well  on  the  highway  board  of  directors,  provided  too  much 
of  their  time  is  not  required. 

The  state  highway  body  should  act  as  a  board  of  direc- 
tors, determining  the  principal  policies,  and  selecting  and 
employing  the  executive  officer  and  holding  him  responsi- 
ble for  the  success  of  the  work.  In  this  way  the  executive 
officer  is  removed  one  place  from  direct  contact  with  poli- 
tics, and  is  free  to  prosecute  the  work  of  highway 
construction  and  maintenance  without  political  embarrass- 
ment. 

Manarjer  of  the  Enterprise — Every  eff'ective  organization 
has  a  head — a  single  head.  Most  enterprises  have  boards 
of  directors,  or  the  equivalent,  but  in  the  final  analysis, 
every  enterprise  has  one  man  who  is  held  responsible  for 
the  success  of  the  enterprise. 

This  must  also  be  true  of  highway  work.  The  enterprise 
must  have  a  single  manager  or  executive.  Whether  this 
executive  or  manager  is  appointed  by  the  governor,  elected 
by  the  people,  or  appointed  by  a  board  or  commission,  is 
immaterial  as  long  as  longevity  of  service  is  insured  to  the 
successful  manager.  Length  of  service  as  a  reward  for 
good  work  is  made  much  more  sure  for  the  manager  who 
is  appointed  by  a  board  or  commission,  in  turn  appointed 
by  the  governor,  than  in  any  other  way.  The  history  of 
highway  departments  demonstrates  that  this  is  true.  We 
believe  that  the  states  will   not  be  well  organized  to  per- 


form their  highway  functions  until  this  plan  of  organiza- 
tion is  universal. 

Whether  the  appointee  should  be  a  highway  engineer,  or 
a  high  class  professional  or  business  man  not  an  engineer, 
is  debatable.  I  am  enough  of  an  engineer  to  believe  that 
when  there  is  the  uniting  of  the  proper  qualifications  in  an 

engineer,  he  makes  the  ideal 
manager  of  a  state  high- 
way enterprise.  But  the 
combination  of  the  proper 
business  and  managerial 
ability  with  the  proper 
amount  of  engineering  abil- 
ity is  not  universal  in  engi- 
neers, and  the  present 
American  tendency  to  ap- 
point a  non-engineer  as  the 
executive  controlling  the 
general  phases  of  the  work, 
while  a  chief  engineer  is 
employed  to  have  charge  of 
the  engineering,  may  be  the 
solution  in  many  cases. 

It  is  undoubtedly  a  good 

solution     wherever     a     big 

man,  not  an  engineer,   and 

who    realizes   he   is   not   an 

engineer,     is    employed     as 

the    manager.      But    in   too 

many   cases   the   moment   a 

successful    lawyer,    farmer, 

or  business  man  steps   into 

the  chief  highway  chair,  he 

becomes  an  expert  highway 

engineer  in  the  twinkling  of 

an   eye,  and   rules   the    roost   from   top   to  bottom,   without 

having  the  necessary  background,  education  or  engineering 

qualifications  to  do  so. 

However,  an  effective  state  highway  board  or  commis- 
sion can  regulate  the  division  of  responsibility  as  between 
the  instruments  which  they  believe  it  advisable  to  employ. 
If  the  board  or  commission  realizes  the  line  which  must  be 
drawn  between  the  executive  management  of  the  enterprise 
and  the  control  of  the  engineering  phases  of  it,  the  work 
will  succeed  regardless  of  whether  the  man  at  the  head  is 
a  good  highway  engineer  or  a  good  general  executive. 

The  Siihordhwte.i — The  field  of  highway  engineering,  due 
to  the  romance  of  it  and  the  fact  that  it  has  become  within 
a  decade  probably  the  largest  employer  of  civil  engineer- 
ing talent  in  America,  has  attracted  a  very  high  class  of 
young  men.  These  young  men,  not  knowing  very  much 
about  the  political  situation  overhead,  have  come  into  the 
game  with  pride  and  enthusiasm.  They  want  to  make  good, 
they  are  capable  of  making  good,  and  they  will  make  good, 
if  those  of  us  who  are  responsible  for  the  conditions  under 
which  they  work  can  create  the  right  kind  of  organiza- 
tions for  them  to  function  and  expand  in. 

These  young  men — our  successors — have  had,  most  of 
them,  better  training  than  we  had.  They  enter  the  field 
after  many  of  the  elementary  pit)blems  have  been  met  and 
overcome,  and  they  should  become  better  highway  engi- 
neers than  any  of  us  have  been  able  to  become.  Two  much 
stress,  however,  has  been  placed  upon  the  importance  of 
engineering  knowledge  and  trainiiig  as  a  preliminary  to 
work  in  the  special  field  of  highway  engineering.  Uni- 
versities and  colleges  can  produt-e  scientists,  but  God  only 
can  produce  men  of  natural  adaptability  and  brains. 

Essctitiallij  the  biixitiess  of  biiilditiy   the  Americini   high- 
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way  sj/sfem  is  >iot  a  problem  of  engineerhiy,  hut  a  problem 
of  handling  people  in  detail  and  in.  mass.  Hunmnness  is  the 
big  factor  in  the  game.  The  ability  to  impress  one's  ownl 
vien^point  while  not  insulting  the  man  who  holds  another  is 
a  prerequisite.  We  miist  deal  in  comity  highway  work  with 
county  boards  and  with  the  residents  of  the  county;  in  state 
highway  work  with  the  legislature  and  with  the  wholer- 
people  of  a  state.  No  matter  hoiv  profound  our  learning, 
how  inclusive  our  experience,  or  how  well  founded  our  con- 
clusions, if  we  cannot  put  our  ideas  and  ideals  across  and 
get  the  support  of  the  legislatures  and  of  the  people  of  the 
unit  of  government  which  employs  7is  results  cannot  folloiv. 

It  is  my  conviction  after  a  highway  experience  of  twenty 
years  that  the  first  thing  to  be  sought  in  employing  a  high- 
way man  is  personality  and  likeability.  There  will  of 
course  need  to  be  down  in  the  lower  registers  scientists 
without  number,  but  these  are  not  the  men  who  will  leave 
their  impress  upon  the  highway  thought  or  upon  the  high- 
way progress  of  America.  In  selecting  men  for  service  in 
highway  departments  look  first,  for  personality  and  second, 
for  knowledge.  Personality  without  knowledge  is  of  little 
avail,  because  the  American  people  are  quick  to  see  through 
pretense  and  bombast  in  their  employees.  But,  on  the 
other  hand,  knowledge  without  personality,  except  in  those 
positions  close  to  the  bottom,  is  just  as  useless.  Highway 
executives  should  not  lose  sight  of  the  human  equation, 
which  is  the  only  factor  that  really  counts. 

In  all  times  to  come,  the  administrative  highway  official 
will  have  to  get  the  funds  for  his  program  out  of  the  people 
through  their  legislative  bodies.  He  must  be  an  adver- 
tiser and  a  seller  of  his  goods.  He  must  be  a  promoter  of 
parts,  able  to  get  out  a  prospectus  and  to  make  a  sale,  and 
he  is  selling  not  one  person  but  millions  of  them.  We  want 
in  this  field  young  men  of  education,  of  promise,  of  cour- 
age,— men  who  really  belong.  The  half-dead-and-alive  ones, 
who  would  not  know  a  football  yell  fi-om  a  cradle  song, 
belong  behind  the  drafting  desk,  pushing  a  right  line  pen 
or  chaperoning  a  planinieter  around  ci-oss-sections. 

The  Matter  of  Salaries  —  We  have  stated  that  we  need 
clean-cut,  energetic,  up-and-coming  organizations.  The  only 
way  to  insure  these  is  to  pay  salaries  adequate  to  the  work. 
Thei'e  has  been  a  considerable  increase  in  the  salaries  paid 
by  American  highway  departments.  The  proper  standards 
have  not  yet  been  reached,  but  if  the  next  five  years  show 
the  same  progress  that  the  last  five  years  have  recorded, 
proper  salary  scales  will  have  been  established. 

The  great  difficulty  in  establishing  proper  salary  scales 
in  the  average  state  is  that  the  whole  scale  of  public  sal- 
aries is  too  low.  When  the  governor  of  a  state  receives  a 
salary  of  $5,000  a  year,  it  is  hard  to  convince  the  people 
of  the  state  that  the  head  of  any  state  department  should 
receive  more  than  the  governor.  However,  it  is  being  done 
in  many  of  the  American  states,  and  it  must  be  established 
in  more  of  them  if  real  success  in  the  highway  program  of 
the  state  is  to  be  secured.  The  salary  paid  the  executive 
head  of  a  highway  department  is  supremely  important  be- 
cause his  scale  dictates  the  scale  of  all  below  him — well  paid 
head,  well  paid  department,  and  vice  versa. 

The  highway  field  is  a  highly  competitive  one.  There 
are  a  number  of  allied  and  supplementary  branches  which 
appeal  to  the  engineer  as  profitable  and  attractive.  If  the 
state  highway  departments  are  to  hold  their  best  young 
men  they  must  convince  them  that  they  have  at  least  as 
much  to  offer  as  have  other  branches  of  the  business. 

The  only  other  large  employer  of  civil  engineers  has  been 
the  railroads.  Their  scale  of  salaries  has  been  compara- 
tively low,  but  they  have  kept  a  very  high  class  personnel 
in  their  engineering  forces,  simply  because  there  were  posi- 
tions higher  up,  well  paid  and  even  magnificently  paid,  to 
which  the  young  engineer  could  aspire. 

We  must  establish  approximately  the  same  conditions  in 
the  highway  engineering  field  if  we  expect  to  hold  the  best 
of  our  young  men.  If  the  higher  positions,  paying  the 
money,  are  always  to  be  held  by  politicians  and  political 
appointees,  we  are  going  to  create  a  very  discouraging 
situation  for  the  up  and  comers  down  below. 

One  discouraging  factor  in  the   situation  is,   that  many 


fine  men  interested  in  highways  who  have  made  their  stake 
in  other  enterprises,  are  entering  the  highway  field  and 
accepting  without  protest  any  salary  offered  them  simply 
because  the  salary  they  obtain  from  their  highway  work  is 
not  a  factor  in  their  personal  situation.  They  wish  to  per 
form  a  public  service  and  al-e  willing  to  do  so  at  any  salary 
because  they  have  made  their  stake. 

We  are  very  glad  to  see  them  enter  the  work.  They 
should  realize,  however,  that  while  highway  work  may 
be  the  plaything  of  a  few  years  to  them  and  means  nothing 
as  to  their  financial  success  in  life,  the  highway  field  is  the 
field  of  life  performance  for  thousands  of  other  men  who 
expect  not  only  to  make  a  decent  living  out  of  it,  but 
hope  finally  to  amass  a  reasonable  competence  for  old  age. 

Selling  the  Ideas — All  of  us  must  sell  our  ideas  and  our 
ideals  to  the  national  and  state  legislatures.  The  county 
highway  administrator  must  sell  his  ideas  and  ideals  to 
the  county  board.  These  are  delicate  and  important  tasks. 
Unfortunately  about  three-fourths  of  the  political  cam- 
paigns of  America  are  carried  on,  with  all  participants 
pledging  themselves  to  economy  and  efficiency  in  the  opera- 
tions of  whatever  unit  of  government  they  aspire  to  repre- 
sent. The  conception  of  the  great  majority  of  these  men 
as  to  economy  and  efficiency  is  that  it  will  be  best  pro- 
moted by  cutting  down  on  the  amounts  spent  for  overhead. 
They  believe,  almost  without  exception,  that  the  body 
politic  will  function  much  better  if  some  of  the  members 
are  amputated.  Consolidation  of  departments,  and  elim- 
ination of  departments  has  a  public  appeal,  only  second  in 
effectiveness  to  promised  curtailment  in  the  funds  appro- 
priate to  operate  those  departments  which  are  to  be  al- 
lowed to  continue  to  exist. 

Economy  and  efficiency  are  considered  sister  words  to 
lack  of  expenditure  for  overhead.  The  reduction  of  fifty 
thousand  dollars  in  the  cost  of  operating  a  well  managed 
state  highway  department  is  hailed  as  a  master  stroke  of 
economy  when,  as  a  matter  of  fact,  it  is  usually  the  very 
acme  of  wastefulness,  leading  to  abuse  and  looseness  in 
the  expenditure  of  the  vast  highway  funds  available. 

The  average  state  legislature  or  the  average  county 
board  would  not  deliberately  cripple  or  make  less  efficient 
any  branch  of  the  state  and  county  service,  but  it  has  so 
long  been  in  the  blood  of  the  American  people  that  the  less 
public  servants  they  have,  the  better  their  pocketbooks  are 
protected,  that  it  is  difficult  to  eradicate  the  idea. 

The  national  bill  for  rural  highways  now  totals  approxi- 
mately $750,000,000  a  year.  The  expenditures  of  many  of 
the  larger  states  for  rural  highways  are  over  $20,000,000 
per  annum.  Those  large  states  which  have  not  reached  this 
total  will  soon  approach  it.  In  the  expenditure  of  sums  of 
such  staggering  magnitude  only  the  best  talent  should  be 
employed.  Where  it  does  not  exist  it  must  be  made.  The 
state  which  first  gets  and  keeps  a  highway  organization, 
composed  from  top  to  bottom  of  men  with  knowledge, 
brains,  experience,  energy  and  foresight  is  going  to  get 
the  cheapest  highway  service,  regardless  of  the  amount 
of  money  spent  in  operating  its  highway  departments. 

Unfortunately,  too  many  highway  officials  despise  work 
with  the  legislatures  and  with  the  county  boards.  They 
consider  it  beneath  the  dignity  of  their  profession  to  mix 
with  politicians.  But  as  long  as  the  American  government 
is  organized  on  a  political  basis  just  as  long  will  state, 
county  and  city  employees  have  to  do  business  with  politi- 
cians. That,  of  course,  means  as  long  as  the  American 
government  shall  endure. 

The  American  politician  is  not,  in  general,  either  vicious, 
ignorant,  or  unpatriotic.  He,  however,  changes  often,  and 
he  cannot  know  the  highway  situation  in  our  state  as  we 
should  know  it.  It  is  one  of  our  duties  to  help  him  to 
know  it,  and  the  dodging  of  that  duty  and  responsibility 
makes  impossible  the  performance  of  the  service  which 
we  should  give  our  people.  A  state  highway  department 
is  not  a  real  department  unless  it  can  make  definite  pro- 
posals for  legislation,  help  to  frame  those  proposals  into 
bills,  and  then  help  to  pass  those  bills.  The  department 
which  takes  what  it  gets,  gets  little.  Neither  do  the  people 
of  this  state  get  real  highway  progress  or  service. 
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Plotting  Transit  Lines  by  Natural  Tangents 
and  Cotangents 

By  Francis  R.  Molther 

Iirooklyn,  New   York 

WITH  the  object  of  employing  a  system  of  the 
greatest  expediency  reconcilable  to  sufficient  ac- 
curacy, the  following  method  of  plotting  long  transit 
line.s  was  developed  on  a  recent  railway  location  job  in 
Colombia.  The  general  method  consisted  in  plotting  all 
courses  by  the  employment  of  the  natural  tangent  or 
cotangent  of  the  angle  deflected  by  each  course  from  a 
predetermined  meridian. 

The  meridian  should  be  laid  off  on  the  sheet  in  the 
most  desirable  manner,  as  indicated  by  the  size  of  the 
sheet  or  the  space  available  for  the  map,  and  the  general 
direction  of  the  survey.  Normals  should  then  be  erected 
or  dropped  from  this  meridian  as  required  by  the  length 
of  the  courses  to  be  plotted,  and  the  general  deflection  of 
the  courses  to  the  right  or  left  of  the  meridian. 

Then,  at  some  convenient  decimal  scale,  a  distance  to 
be  considered  unity  should  be  measured  to  the  left  of 
the  intersection  of  the  meridian  with  the  normal,  along 
the  line  of  the  meridian,  to  give  a  base  point  for  locat- 
ing the  azimuth  of  all  courses  measured  by  tangents  on 
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FIG.  2— PLOTTING  .\NY  COURS13  FOR  DKFLKCTIO.VS  FROM   0  DEG.  TO  ISO  DEG. 


that  normal.  The  tangent  of  the  first  course  should 
now  be  laid  off  at  the  same  scale  along  the  normal  to  the 
meridian,  up  from  the  meridian  if  the  deflection  of  the 
course  to  be  plotted  is  left,  or  down  if  the  deflection  is 
right. 

Any  number  of  courses  may  be  laid  off"  on  this 
normal,  their  length  only  determining  when  it  may  bt' 
desirable  to  move  up  to  another  normal.    For  reference, 


FIG.  1— LAYING  OFF  TANGENTS  ON  NORMAL  TO  MERIDIAN 

the  points  on  the  normal  located  by  so  measuring  these 
tangents  may  be  numbered  1,  2  and  3,  etc.  for  the  first, 
second  and  third  courses. 

Selecting  some  convenient  point  for  the  first  hub  the 
direction  of  a  line  through  the  base  point  and  point  1 
should  be  paralleled  over,  by  means  of  triangles  or 
parallel  rulers,  to  pass  through  the  point  selected  for 
the  first  hub.  This  line  is  the  true  direction  of  the  first 
course,  with  reference  to  the  meridian,  and  its  length 
may  now  be  measured  at  the  scale  selected  for  the  map, 
locating  the  second  hub.  Repeating  this  process  will 
locate  all  of  the  courses.  Figure  1  shows  the  plotting  of 
the  survey  line  at  this  stage,  complete  to  Hub  3  (Sta. 
20  +  09) . 

Where  deflection  angles  greater  than  45  deg.  are  en- 
countered, the  natural  cotangent  of  the  angle  must  be 
employed,  laying  it  off  along  the  meridian,  and  meas- 
uring the  distance  unity  on 
'  B  the  normal.     Deflections 

greater  than  90  deg.  must 
have  that  angle  subtracted 
from  them,  and  the  tangent 
or  cotangent  of  the  angle 
remaining  employed  in- 
versely for  deflections  of 
less  than  90  deg.  That  is. 
where  natural  tangents  are 
laid  off"  on  the  normal  and 
the  meridian  base  point  em- 
ployed for  angles  less  than 
45  deg.  when  the  angle  is 
between  90  deg.  and  135  deg. 
(less  than  45  deg.  when  90 
deg.  are  subtracted),  the  tangent  will  be  measured  on  the 
meridian  and  the  base-points  on  the  normals  employed. 
Figure  2  presents  a  chart  and  sketch  indicating  the 
proper  position  for  laying  off"  and  determining  deflections 
of  angles  from  0  deg.  to  180  deg. 

The  occasion  for  which  the  writer  adopted  this 
method  of  plotting  was  for  the  drawing  of  the  detail 
maps  for  a  railway  survey  in  Colombia,  some  300  km. 
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in  length,  and  generally  northeast  in  direction,  but  with 
sharp  breaks  of  several  kilometers  required  by  various 
developments  in  directions  nearly  normal  to  the  general 
direction  of  the  line.  The  line  was  completed  with 
about  5,000  stations.  The  courses  between  each  two 
hubs  varied  in  length  from  4  m.  to  7  km.  depending 
upon  topography. 

The  great  number  of  stations  to  be  plotted  recom- 
mended the  use  of  some  system  more  rapid  than  com- 
putation of  latitudes  and  departures.  At  the  same  time 
a  method  as  accurate  as  the  use  of  co-ordinates  was 
required. 

The  application  of  the  general  method  outlined  above 
was  first  to  determine  by  means  of  a  small  scale  chart, 
the  meridional  components  of  each  course.  The  latitudes 
and  departures  of  those  hubs  which  were  at  the  points 
of  sharp  changes  in  direction  were  then  determined,  and 
plotted  at  1 :  10,000  scale.  A  meridian  was  now  fitted 
through  this  skeleton  of  the  survey,  with  the  object  oi? 
planning  to  incorporate  as  much  of  the  survey  in  a 
single  stretch  as  possible. 

This  first  sketch  also  indicated  the  last  hub  which 
could  be  contained  on  this  sheet,  and  the  next  step  was 
to  refer  all  the  courses,  between  that  hub  and  the  first 
one  accommodated  on  the  sheet,  to  the  selected  meridian. 
This  was  done  in  the  transit  book.  This  computation 
was  checked  before  proceeding,  by  subtracting  like  de- 
flections, and  adding  unlike  deflections,  to  arrive  at  the 
original  deflection  at  the  hub  as  contained  in  the  notes. 
Incidentally,  this  check  also  afforded  a  further  check  on 
the  transit  notes,  and  caught  several  compensating 
errors  occurring  in  pairs  on  the  same  page  that  had  pre- 
vented the  original  check  of  the  page.  To  these  data  in 
the  transit  book,  was  added  the  natural  tangent  or 
cotangent  of  each  deflection,  or  the  deflection  less  90 
deg.  where  required,  as  explained  previously. 

The  scale  for  all  detail  maps  was  1  :  2.000  ("metric) , 
drawn  on  rolls  48  in.  wide,  making  the  sheets  as  long 
as  the  undulations  of  the  survey  would  permit.  A 
straight  line  was  carefully  drawn  down  the  middle  of 
the  sheet,  and  assumed  to  be  the  same  azimuth  as  that 
selected  for  a  meridian  from  the  preliminary  sketch 
made  by  approximate  latitudes  and  departures.  On  this 
line  normals  were  erected  every  500  m.  at  the  same 
scale  (1  :  2,000)  as  that  to  be  used  for  the  map.  On 
each  normal,  employing  that  section  of  the  meridian 
between  each  pair  of  normals  where  necessary,  the 
tangents  or  cotangents  on  one  page  (usually  12  to  1.5 
courses)  were  measured.  Occasionally  the  length  of  all 
the  courses  on  one  page  would  prove  so  short,  that  the 
same  normal,  and  section  of  meridian,  would  be  employed 
twice,  or  the  courses  would  prove  so  long  as  to  recom- 
mend skipping  several  normals  before  measuring  the 
tangents  and  cotangents  of  the  next  page.  The  loca- 
tion of  the  first  hub  having  been  determined  by  the 
preliminary  sketch,  the  courses,  were  now  paralleled 
over  to  the  respective  hub  where  each  started,  and  the 
length  of  each  course  scaled.  As  each  course  was  paral- 
leled, before  its  length  was  measured,  the  true  deflection 
at  the  hub  was  checked  with  a  protractor,  which  with  a 
little  practice  could  be  read  to  5  min.  As  each  page  of 
the  transit  book  was  mapped,  the  plotting  of  the  dis- 
tances was  cheeked  back. 

This  method  is  claimed  to  offer  equal  accuracy  with 
that  of  latitudes  and  departures,  when  the  advantage  of 
the  above  opportunities  for  checking  deflections  and  dis- 
tances is  employed. 


Blowing  Out  Condensed  Water  in  Air  Line 

WHEN  the  caisson  for  the  Camden  pier  of  the 
Philadelphia-Camden  suspension  bridge  was  being 
sunk  the  temperature  of  compressed  air  was  so  high  as 
delivered  to  the  caisson  that  the  line  had  to  be  sunk  in 
water  in  order  to  cool  the  air.  At  times  the  temperature 
would  attain  150  deg.  F.,  making  work  unbearable.  Ac- 
cordingly, the  6-in.  compressed  air  line  was  set  about 
9  ft.  below  mean  high  water.  The  length  of  the  line 
from  the  compressor  to  the  caisson  was  about  1,400  ft., 
500  of  that  amount  being  submerged. 

Though   air  was  cooled   sufficiently    in   this   fashion 
water  condensed  in  the  line,  creating  another  difficulty. 


Pressure  ^agfe 


Flex/b/e  connecfion 
fo  caisson 


CONDENSED  W.VTER  Rl.OWN  FROM  PTBMERGED  AIR  T.TNE 

Inasmuch  as  the  line  was  submerged  the  "blowing  out" 
of  the  line  could  not  be  accomplished  in  the  usual  fashion. 
A  simple  device,  illustrated  herewith,  was  conceived  by 
the  man  in  charge  of  compressed  air  work  to  "blow  out" 
the  line. 

At  the  caisson  end  of  the  line  instead  of  a  90-deg. 
bend  being  put  in  the  pipe  to  bring  it  from  the  water 
a  sleeve  was  inserted  and  a  4-in.  pipe  run  both  ways 
The  stub  end,  which  pi-ojeeted  farther  into  the  water, 
was  plugged.  Through  it  and  the  pipe  which  projected 
from  the  water  and  to  which  was  attached  the  flexible 
connection  running  to  the  caisson,  a  i-in.  pipe  was  run, 
being  well  packed  where  it  projected  from  the  4-in.  pipe. 
A  blow-off  valve  was  fitted  into  the  h-'m.  pipe. 

When  the  water  condensed  it  collected  in  the  stub 
pipe.  When  it  was  apparent  that  suflScient  water  had 
condensed  to  void  the  pipe,  the  valve  in  the  u-in.  line 
was  opened  and  the  air  pressure  in  the  air  line  forced 
the  water  out. 


1034 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  24 


High  Viaduct  Moved  75  Feet  Laterally 

By  Edward  Godfrey 

structural  Eneinccr,  Robert  W.  Hunt  &  Co.,  Pittsburgh,  Pa. 

A  SPECTACULAR  engineering  feat  was  performed 
in  Pittsburgh  recently  when  a  high  viaduct  740  ft. 
long  was  moved  sideways  bodily  a  distance  of  75  ft.  to 
make  room  for  the  building  of  a  reinforced-concrete 
arch    bridge. 

The  viaduct  is  located  on  the  line  of  the  Pittsburgh 
Railways  Co.  to  Bellevue.  a  borough  adjoining  Pitts- 
burgh. It  spans  the  deep  hollow  of  .Jacks  Run;  in  its 
highest   portion    its   floor    is    about    1-50   ft.   above   the 
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nation  of  the  anchor  bolts  and  bases  of  the  posts  showed 
that  the  bolts  penetrated  only  the  base  plates,  so  that 
their  value  was  only  that  of  tension  on  the  rivets  con- 
necting the  angles  with  the  shafts  of  the  posts,  and  in 
addition  that  these  bolts  (which  subsequent  operations 
revealed  were  good,  long  bolts,  well  bedded  in  the  stone 
caps)  were  practically  devoid  of  nuts.  What  nuts  had 
been  put  on  were  not  drawn  up.    Some  of  them  lacked 


JACKS  RUN  VIADUCT  PLACED  ON  ROLLERS  AND  MOVED  TO  A  NEW  SITE  ALONGSIDE 


El^-  ^.~^'.f!*'t'*''  P*'*  "^  viaduct  about  150  ft.  above  ground. 
I'lg.  .i — Timber!!  and  channels  under  the  pier  can  stone 
transfer  the  load  to   the   rollers. 

bottom  of  the  hollow.  It  was  built  about  28  years  ago 
and  has  since  carried  the  trolley  tracks  and  a  highway. 

Some  years  ago  the  lattice  girders  supporting  the 
floor  system  were  reinforced  because  of  rusting  and 
heavier  trolley  loads.  Before  the  work  of  moving  the 
bridge  was  undertaken,  the  writer  made  an  examination 
and  discovered  that  the  top  flanges  of  the  stringers 
were  very  badly  rusted  away,  and  further  reinforce- 
ment was  needed.  The  floor  system  was,  therefore, 
strengthened  by  the  addition  of  floor  beams  at  the 
mid-panel   points. 

Because  of  the  great  height  of  the  structure,  the 
question  of  the  overturning  effect  of  wind  was  one  of 
the  main  features  that  required  attention  preparatory 
to  moving.  It  was  dealt  with  not  so  much  by  theory 
or  calculation  as  by  the  history  of  the  bridge.    Exami- 


Fig.,  2— Clamping   beams   around    the   pier  cap   stone   used 

tor  jacking  up  and  needling  a  tower. 

Fig.    1 — Screw  jack  pushing  ag.iinst  the  tower-leg  blocking. 

three  inches  of  being  in  contact  with  the  plates.  This 
was  a  very  general  condition,  being  true  in  particular  of 
the  highest  towers.  In  view  of  the  evident  uselessness 
of  the  anchor  bolts  and  the  fact  that  the  bridge  had 
weathered  the  storms  of  more  than  a  quarter  of  a  cen- 
tury without  any  evidence  of  negative  reaction  on  the 
bases  of  the  posts,  it  was  considered  safe  to  cut  it 
free  for  one  day  while  it  was  being  moved,  without 
loading  down  the  columns. 

The  viaduct  is  carried  on  thirteen  bents.  The  spans 
in  the  towers  are  30  ft.;  other  spans  vary  from  48  to 
96  ft.  The  trusses  are  8  ft.  deep  and  are  of  the  War- 
ren type,  with  vertical  posts  at  floor  beams.  This  ar- 
rangement afforded  opportunity  to  introduce  the  extra 
floorbeams  at  the  upper  panel  points  where  the  diag- 
onals meet. 
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While  preparations  were  being  made  for  moving  the 
bridge,  new  concrete  pedestals  were  constructed  on  the 
new  site  of  the  bridge,  and  abutments  were  built  up  of 
cribbing  and  earth  fill.  The  trolley  tracks  were  laid  on 
these  abutments  so  that  cars  could  be  run  on  the  bridge 
as  soon  as  it  was  moved. 

The  accompanying  views  show  some  details  of  the 
moving  arrangements.  The  support  of  two  of  the  posts 
may  be  seen  in  Fig.  2.  In  the  case  of  the  post  on  the 
right,  large  I-beams  were  bolted  on  the  side  of  the  toi5 
stone  of  the  pedestal.  These  beams  were  then  jacked 
up  and  the  second  stone  was  broken  up  and  removed, 
permitting  the  placing  of  needle  beams  under  the  heavy 
I-beams  and  under  the  cap  stone,  wedged  against  the 
cap  stone.  In  all  cases  direct  bearing  of  the  stones 
under  the  posts  was  secured,  either  through  needle 
beams  or  through  timbers  placed  directly  under  the 
stones.  The  base  at  the  left  in  Fig.  2  was  handled 
somewhat  differently.  The  second  stone  in  the  pedestal 
was  picked  up  by  means  of  I-beams  and  the  one  below 
this  was  broken  out.  The  heavy  I-beams  as  well  as  the 
needle  beams  were  used  to  carry  load  to  the  rollers. 
Under  both  of  these  posts  the  load  was  delivered  to 
channels  laid  flatwise,  bearing  on  the  rollers.  Fig.  3 
shows  a  case  where  timbers  and  channels  laid  flatwise 
were  placed  under  the  stone. 

How  the  timbers  and  channels  were  placed  is  made 
clearer  by  Fig.  4,  which  also  shows  how  the  bridge  was 
moved  by  jacks.  Not  much  force  was  required  to  push 
the  bridge  along.  In  fact,  after  the  work  was  started 
it  was  found  that  one  end  of  the  bridge  and  an  inter- 
mediate bent  needed  no  urging  but  moved  along  with 
the  rest  of  the  bridge,  and  no  jacks  were  used  at  these 
points. 

The  rollers  moved  on  rails  supported  on  timber  crib- 
bing which  rested  on  sills  laid  on  the  earth.  The  posts 
shown  in  Fig.  2  had  double  sets  of  rollers  and  double 
tracks,  those  shown  in  Figs.  3  and  4  had  single  tracks. 

Several  lines  of  electric  conduit  carried  by  the  bridge 
were  taken  care  of  during  the  moving  of  the  bridge  by 
flexible  connections,  to  maintain  service. 

The  anchor  bolts  were  burned  off  just  before  starting 
to  move  the  bridge. 

About  six  weeks  of  preparation  were  required  before 
the  bridge  was  ready  to  be  moved.  It  was  anticipated 
that  one  day  would  be  required  for  the  75  ft.  shift. 
Moving  was  begun  on  the  morning  of  Nov.  24,  and 
the  bridge  was  in  its  new  position  about  9  or  10  o'clock 
at  night.  Cars  were  run  over  the  bridge  on  regular 
schedule  the  next  morning  shortly  after  10  o'clock;  the 
delay  was  due  to  the  fact  that  some  truss  reinforcement 
and  shoring  had  to  be  done  that  morning  at  the  extreme 
ends  of  the  bridge,  which  required  several  hours  of 
daylight. 

Transit  observations  for  alignment  and  level  during 
the  moving  of  the  bridge  showed  very  little  deviation. 
The  writer  examined  the  steel,  particularly  at  points 
over  bents,  and  no  fresh  paint  cracks  could  be  dis- 
cerned, showing  that  the  steelwork  was  not  racked  in 
the  process. 

Foot  traffic  was  not  interrupted  during  the  moving 
of  the  bridge.  A  large  number  of  people  walked  across 
for  the  novelty  of  the  thing. 


When  the  viaduct  was  in  its  new  position,  brickwork 
was  built  up  between  the  concrete  pedestals  and  the 
masonry  blocks  that  had  been  carried  over  with  the 
several    posts. 

The  moving  was  handled  by  the  John  Eichleay,  Jr., 
Co.  Ernest  W.  Niederberger  is  their  engineer.  W.  C. 
Boyd  is  engineer  and  J.  S.  Martin  .structural  engineer 
for  the  Pittsburgh  Railways  Co.;  W.  C.  Wymer  had 
charge  of  the  instrument  work;  the  writer  was  consult- 
ing engineer  for  the  company  as  structural  engineer  for 
Robert  W.  Hunt  &  Co. 

Almost  100  truckloads  of  equipment,  including  300 
jack  screws,  400  steel  rollers,  a  mile  of  railroad  rails, 
150,000  ft.  of  timber  and  cribbing  and  100  tons  of 
steel  I-beams  were  used  in  executing  the  job. 


Model  Constructed  to  Clarify  Contested 
Points  in  Street  Intersection 

By  F.  S.  Besson 

.Major,  Corps  of  Engineers,  U.  S.  Army,  Assi-stant  to  the  Engineer 
Commi.ssioner,  District  of  Columbia 

IN  EXCEPTIONAL  cases  considerable  expense  is 
justified  in  constructing  models  to  make  sure  that  the 
best  possible  street  intersections  are  obtained.  The 
figure  herewith  illustrates  a  model  of  the  new  George- 


ONE-EIGHTH  SIZE  MODEL  OP  STREET  INTERSECTION 

Tlie  model  was  built  mostly  o£  sand  containing  some  cement 
to  depict  clearly  the  possibilities  of  securing  an  easy  rail- 
way turnout  from  the  Georgetown  Bridge  approach  to  an 
intersecting  street. 

town  bridge  approach  at  its  intersection  with  one  of  the 
city  streets  in  the  District  of  Columbia.  The  street  is 
on  a  3i  per  cent  down  grade  and  the  bridge  approach  on 
a  3  per  cent  up  grade.  The  model,  which  is  on  a  one- 
eighth  scale,  was  necessary  in  order  to  co-ordinate  the 
three  interests  involved:  bridge,  railway,  and  highway. 
Several  other  schemes  were  at  first  considered,  all  re- 
quiring a  large  bridge  approach  area  with  expensive 
track  construction  separated  from  the  vehicular  road- 
way, because  prior  to  the  construction  of  the  model 
it  was  not  evident  to  all  that  a  satisfactory  simple  turn- 
out, as  illustrated,  from  the  highway  to  the  bridge, 
could  be  effected. 

The  model  was  constructed  with  sand,  the  curbs  and 
rails  of  light  flexible  strips  of  wood  nailed  to  stakes 
driven  true  to  grade.  The  surface  was  given  some 
degree  of  permanency  by  mixing  cement  with  the  sand. 

[The  above  will  be  incorporated  in  a  book  soon  to  be 
published  by  j^ajor  Besson  on  the  design  of  city  streets 
— Editor.] 
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Costs  of  Installing  Corrugated  Pipe 

Contractors  and  engineers  are  often  confronted 
toith  the  problem  of  deciding  irhich  of  several 
types  of  advert  is  to  be  constructed.  Often  the\ 
choice  lies  with  that  material  which  will  give  the 
lowest  cost  and  *he  greatest  serviceability.  Data 
upon  enough  actual  installations  from  which  re- 
liable costs  can  be  ascertained  will  give  to  the  con- 
tractor or  engineer  knowledge  upon  which  a  deci- 
sion may  be  based.  For  that  reason  fhe  article 
below  has  been  prepared. — EDITOR. 

IN  A  STUDY  of  several  hundred  thousand  installations 
of  corrugated  iron  culverts  constructed  in  the  state  of 
California  during  the  past  ten  years  valuable  figures 
have  been  made  available  for  the  cost  of  installing,  both 
including  and  excluding  the  cost  of  pipe  itself.  The 
study  covered  installations  in  all  sorts  of  terrain,  from 
the  most  accessible  flat  valley  to  the  most  inaccessible 
broken  sierras.  Data  were  secured  as  well  on  all  those 
diameters  most  widely  employed — from  8  in.  to  48  in. 
for  costs  including  purchase  price  of  pipe:  and  from 
10  in.  to  36  in.,  inclusive,  for  costs  of  installations  only. 

Fig.  1  shows  the  standard  construction  employed  by 
the  California  Highway  Commission.  The  design  is  the 
result  of  ten  years'  continuous  use  of  corrugated  pipe 
both  under  unpaved  and  hard-surfaced  highways.  Use 
of  the  pipe  is  about  evenly  divided  between  these  two 
classes.     About  half  a  million  feet  of  corrugated  pipe 
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costs  on  jobs  on  which  the  contractor's  bid  included  the 

purchase  price  of  the  pipe,  Table  II  omitting  that  price. 

The  lowest  installation  costs  were  obtained  in  1916,  a 


TABLE  I— COSTS  PER  FOOT  OF  INSTAI-LING  CORRUGATED  METAL  PIPE 
Cost  of  Installation  including  purchase  price  of  pipe 
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1912 

6.716 

1.68 

508 

1.65 

1.792 

1.84 

26 

4.70 

1.062 

2.38 

4i9 

3.24 

139 

3.77 

6 

5.00 

225    6.00 

1913 

200 

1.00 

7.820 

1.47 

4,385 

1.76 

3,928 

2.30 

611 

2.45 

226 

4.03 

24    4  07 

1914 

320 

2.42 

30 

2.66 

13 

1.34 

468 

1.78 

79 

2.90 

22    5  23 

1915 

20 

1.70 

116 

3.01 

1916 

26 

0.82 

30 

0.73 

84 

1   44 

1917 

40 

1.04 

38 

2.21 

90 

3.09 

10 

2.31 

54 

2.59 

58 

3.59 

10 

3.91 

1918 

48 

1.44 

102 

2.25 

1919 

26 

3.73 

94 

6.08 

1920 

80 

4.78 

1921 

1.916 

2.89 

148 

3.00 

450 

4.60 

34 

7.00 

44 

7.90 

Total 

386 

2.16 

30 

0.73 

220 

1.07 

16.652 

1.72 

669 

1.95 

6.369 

1.61 

36 

4.04 

5.988 

2,45 

1,202 

3.06 

708 

4.20 

* 

5.00 

271 

5.77 

have  been  laid  along  2,500  miles  of  California  high- 
ways, or  an  average  of  200  lin.ft.  to  the  mile. 

Tables  I  and  II  show  how  the  cost  of  installing  corru- 
gated pipe  has  varied  from  1912  to  1921,  a  comparison 
which  is  graphically  indicated  in  Fig.  2.    Table  I  lists 


fact  which  may  be  explained  by  the  general  low  level 
of  all  costs  and  by  the  facility  with  which  such  installa- 
tions were  able  to  be  made  after  four  years  of  practice. 
Contractors  and  engineers  will  perhaps  be  interested 
in  comparing  these  unit  costs  with  those  obtained  in 


TABLE  II— COSTS  PER  FOOT  OF  INSTALLING  CORRUGATED  METAL  PIPE 
Nut  including  purchase  price  of  pipe 


Size    I             10-in. 

I2-. 

15-in. 

IS-in, 

21-in. 

24-in. 

30-in. 

36-in. 

Year 

Feet 
Laid 

Unit 
Cost 

Feet 
Laid 

Unit 
Cost 

Feet 
Laid 

Unit 
Cost 

Feet 
Laid 

Unit 
Cost 

Feet 
Laid 

Unit 
Cost 

Feet 
Laid 

Unit 
Cost 

Feet 
Laid 

Unit 
Cost 

F.ft 
Laid 

Unit 
Cost 

1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
,921 

70 

0.50 

1.896 
56.315 
18.690 

2.349 
25.246 

8.363 
20.486 

3.407 
24.113 

0  65 
0  64 
0  56 
0  40 
0  67 
0.75 

0  98 
1.07 

1  16 

3,391 
1.870 

614 
1.622 

432 
5.196 

2.922 

0.66 
0  58 
0  44 
0  82 

0  81 

1  II 

1.08 

342 
41,051 
10,104 

1,866 
16,287 

4,890 
12,273 

2,216 
11.181 

0.85 
0  76 
0.68 
0  55 
0.89 

0  97 

1  13 
1   39 
1   35 

224 

340 

40 

0  68 
1.14 
0.60 

110 
21.096 
5,804 
1,224 
10.360 
3.679 
9,230 
1.440 
7.327 

1.00 
0.89 
0  87 
0.82 

i:oi 

1.12 
1.57 
1.63 
1.68 

106 
4,124 
1,614 

138 
1,288 

181 

744 

32 

2.228 

IIS 
1.10 
1   25 
0.92 
1.12 
1.08 
1.96 
2.55 
2.06 

1.723 
832 

759 
108 
493 

711 

1.02 
1.28 

1.02 
1.59 
2.36 

1,25 

Total 

70 

0.50 

160.865 

0,77 

16.047 

0,89     1     100.210          |'■'■^     i     n    m         f,l,l70 

1   14 

10.455 

1   38 

4,626     '     1.26 
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FIG.    2— UNIT   PRICE  FLUCTUATION  ON  FOUR  PIPE   SIZKS 

Other  representative  states.  The  following  figures  have 
been  compiled  for  Connecticut,  Colorado  and  Oregon,  in 
each  of  which  states  the  highway  commission  employs 
large  amounts  of  corrugated  pipe.  The  costs  include 
the  purchase  price  of  the  pipe  in  each  case. 

UNIT  COSTS  FOR  CORRUGATED  METAL  PIPE,  INSTALLED 


ConnedicuO- 

Colorado"^ 

OTeg(yr\\ 

Cost. 

Cost. 

r^o«T, 

ze. 

In.      per  Lin.  Ft. 

Size.  In. 

per  Lin.  Ft. 

Size,  In.       Per  Lin.  I 

14 

$2.00 

12 

$2,257 

12 

$1.90 

IK 

2.50 

15 

2.547 

18 

2.75 

24 

3.50 

18 

2  92 

24 

3.75 

30 

4.50 

2! 

3  395 

30 

5.00 

36 

6  00 

24 
30 
36 

3.759 
4  715 
5.802 

36 

6.50 

I  Unit  costs  covering 

I9J1 

installations. 

2. A 

verage  unit  costs 

covering  first  half  of  1921. 

Setting  Slope  Stakes 

By   a.   0.   BOSSHAED 

Resident  Engineer,  Iowa  State  Highway  Commission, 
Centerville,   Iowa 

1  NOTICED  the  article  in  the  issue  of  Engineering 
News-Record,  Sept.  21,  p.  490,  by  J.  F.  Webb,  refer- 
ring to  an  article  by  Paul  McComb  in  your  Aug.  24 
issue,  p.  303,  regarding  the  use  of  a  hand  level,  special 
rod  and  tape  for  setting  slope  stakes.  I  have  developed 
a  special  rod,  like  Mr.  Webb's,  with  a  belt  graduated 
from  zero  to  10  each  way,  on  which  I  set  off  the  center 
cut  or  fill.  Then,  any  other  point  than  center  gives 
the  cut  or  fill  direct  at  that  point,  so  that  the  only 
computations  necessary  are  the  slope  distances,  using 
an  ordinary  tape.  With  a  specially  marked  tape,  for 
li:l  slopes,  which  are  standard  here,  this  could  be 
eliminated.  In  turning  up  or  down,  you  merely  have 
to  take  a  shot  at  any  convenient  point,  and  reset  the 
rod  for  that  point.  It  is  usually  handier  for  the  level- 
man  to  go  out,  and  the  rodman  to  hold  the  rod  at  center, 
and  record. 

In  using  this  rod  with  a  wye-level  (which  we  usually 
do  here  as  the  Iowa  commission  prefers  that  we  do  not 
use  the  hand  level),  we  set  the  centerline  cut  or  fill  at 
the  height  of  instrument.  For  the  rod  moving  out  the 
zero  would  be  above  the  eye  height  for  a  cut,  and  for  the 
level  moving,  would  be  below.  I  have  found  this  rod 
very  handy,  especially  with  rather  inexperienced  help. 


Use  of  Motor  Cars  in  Railway  Work 

IN  A  committee  report  recently  .submitted  at  the  an- 
nual convention  of  the  American  Railway  Bridge  & 
Building  Association,  held  in  Cincinnati,  considerable 
information  was  set  forth  concerning  the  use  of  motor 
cars  in  railway  construction,  particularly  in  bridge  and 
building  work.  Many  novel  uses  are  being  made  of  the 
motor  car  as  a  construction  aid,  the  following  extract 
from  the  committee  report  being  typical. 

The  Chicago  Great  Western  Ry.  recently  replaced  the 
floor  in  a  tunnel  J  mile  long  with  concrete.  Motor  cars 
were  used  exclusively  to  haul  the  excavated  earth  and 
concrete.  The  cars  used  for  hauling  the  excavation  were 
side-dump  cars  of  a  capacity  of  3  cu.yd.  and  the 
cars  for  handling  concrete  were  bottom-dump  cars  hold- 
ing 2  cu.yd.  The  mixer  was  set  on  a  platform  slightly 
elevated  at  the  tunnel  entrance.  The  concrete  was  run 
directly  into  the  hopper  car  and  hauled  into  the  tunnel 
by  a  large  air-cooled  motor  car.  The  arrangement 
worked  out  to  the  entire  satisfaction  of  the  manage- 
ment and  effected  a  marked  saving  over  other  methods. 

The  Chicago  Great  Western  also  uses  motor  cars  to 
pull  weed  cutters  and  to  haul  trailers  carrying  as  many 
as  forty  men,  or  loaded  with  rails  and  material. 
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Sand  Catcher  Clears  Cistern  Water  Pumped 

for  Industrial  Uses 

By  C.  C.  Brown 

California  &  Hawaiian  Sugar  Rufining  Co.,  Crockett,  Calif. 

IN  THE  plant  of  a  California  industrial  concern  where 
use  is  made  of  large  quantities  of  water,  some  trouble 
was  experienced  in  the  presence  of  sand  in  the  lines. 
The  amount  of  water  pumped  amounts  to  more  than 
3  m.g.  per  24  hours.  Water  is  taken  from  a  cistern 
and  from  storage  tanks  and  handled  through  two  1,300- 
g.p.m.  centrifugal  pumps  with  200-ft.  head.  The  water 
passes  from  the  pumps  through  eight  sand  filters  and 
thence  through  an  8-in.  line  to  the  house  distribution 
pipes.  Some  time  ago  sand  was  noticed  throughout  the 
house.  It  did  considerable  damage  to  lines,  bearings, 
meters  and  other  apparatus.  In  order  to  remove  the 
sand  the  sand  catcher  shown  in  the  accompanying  illus- 
tration was  devised  and  in- 
stalled in  the  8-in.  line  just 
after  it  left  the  filters. 

The  sand  catcher  consists 
of  a  steel  shell  1  in.  in 
thickness  and  of  an  internal 
diameter  of  511  in.  It  is 
6  ft.  34  in.  long  with  a 
curved  top  and  a  conical 
bottom.  The  water  is  led 
in  through  the  side  in  an 
8-in.  pipe  which  terminates 
inside  the  drum  in  an  8-in. 
elbow  and  nipple.  A  baffle 
is  installed  as  shown  so  that 
water  cannot  bypass  to  the 
outlet.  The  8-in.  outlet  is 
at  the  top  of  the  drum  as  is 
also  a  12-in.  x  16-in.  man- 
hole. A  6-in.  drain  valve  is 
fitted  into  the  conical  bottom 
so  that  the  trapped  sand 
can  be  flushed  away  when 
necessary. 
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Letters  to  the  Editor 


This  department  aim*  to  be  a  forum  for  the  discus- 
sion  of  the  views  of  engineers  and  contracto/s. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Temperature  Changes  in  Arch  D-xms 

Sir — In  the  article  by  Fred  A.  Noetzli  on  "Arch  Dam 
Temperature  Changes  and  Deflection  Measurements," 
given  in  Engineering  Neivs-Record,  Nov.  30,  1922,  p.  9.30, 
there  appears  formula  (1),  quoted  from  my  paper  on 
"The  Circular  Arch  Under  Normal  Loads."  This  formula 
has  been  revised  since  publication,  and  the  corrected  for- 
mula will  appear  in  the  current  issue  of  "Transactions," 
Am.  Soc.  C.  E.,  p.  281.     In  brief  form,  it  is, 

D  —  c  (retj, 
where, 

D  =  crown  deflection  in  feet,  positive  when  toward  center, 
r  r=  radius  of  center  line  in  feet, 
e  =  coefficient  of  expansion   =   0.000005.5   ^say), 
t„  =  change  in   arch  temperature   in   Fahrenheit  degrees, 
-f  for  a  rise,  —  for  a  fall  of  temperature. 

The  coefficient  c  is  given  numerically,  for  a  hingeless 
arch,  by  Table  4,  and,  for  an  arch  with  "hinged  ends,"  by 
Table  5,  of  the  writer's  paper  quoted. 

On  solving  the  formula  for  t„, 

D 

ere 
which  should  replace  Eq.  (1)  of  Mr.  Noetzli's  article. 

On  applying  this  formula  to  a  few  of  the  horizontal 
arche.s  supposed  cut  from  the  Salmon  Creek  Dam,  the  data 
being  taken  from  the  table  given  on  p.  931  of  Mr.  Noetzli's 
article  cited,  it  is  found  that  the  numerical  values  of  the 
temperature  changes  are  somewhat  less  than  those  given  in 
the  table.  Mr.  Noetzli  recognizes  that  the  method  proposed 
by  him  for  ascertaining  mean  temperature  change  in  any 
liorizontal  arch  of  a  dam  is  only  applicable  in  the  case  of 
cracked  cantilevers,  which  offer  no  resistance  to  the  expan- 
sion (or  contraction)  of  the  arch  under  a  rise  (or  fall)  of 
temperature,  for  the  formulas  refer  only  to  a  free  arch. 

When  the  dam  remains  intact,  or  the  supposed  canti- 
levers are  not  cracked,  the  method  falls.  The  solution  will 
then  have  to  be  for  combined  arch  and  cantilever  action. 

Chapel  Hill,  N.  C,  William  Cain. 

Dec.  2,  1922.  

Sir — Since  writing  my  article  "Temperature  Changes  in 
Arch  Dams,"  some  temperature  measurements  made  on  a 
slender  arch  dam  in  Switzerland  have  come  to  me. 

In  the  "Bulletin  Technique  de  la  Suisse  Romande," 
Lausanne,  1922,  (fetude  sur  les  Barrages  Arques),  A. 
Stucky  describes  the  design  and  construction  of  a  most  re- 
markable arch  dam  on  the  river  La  Jogne  in  Switzerland. 
This  structure  is  about  175  ft.  high,  and  it  was  designed 
scientifically  for  combined  cantilever  and  arch  action,  rib- 
shortening  and  temperature  stresses. 

During  construction  of  the  dam  some  30  thermo-couples 
were  placed  in  the  masonry  at  various  elevations  of  the 
structure,  and  after  the  chemical  heat  due  to  the  setting  of 
the  cement  had  been  lost  or  compensated  for,  the  following 
annual  range  of  temperature  was  ob.«erved : 

Depth  Below  Crest.  Yearly  Temperature  Variation. 

Ft.  I'eRrees  F.Thr. 

3    43' 

33    36° 

66    22" 

98    W 

164    4« 

These  figures  which  represent  actual  measurements,  seem 
to  confirm,  to  a  certain  extent,  the  reliability  of  the  figures 
of  Table  I  for  the  temperature  variations  in  the  Salmon 
Creek  Dam  as  calculated  from  deflection  measurements. 

San  Francisco,  Calif.,  Fred  A.  Noettzli. 

Nov.  28.  1922. 


Urges  Constructive  Criticism 

Sir — In  Engineering  News-Record  of  Nov.  30,  p.  947,  ap- 
pears a  letter  by  George  Rae  of  Portland,  Ore.,  concerning 
the  reinforcement  of  a  highway  swing  span  in  Oregon.  Mr. 
Rae  proceeds  to  tell  us  wherein  the  other  fellows  erred,  but 
does  not  state  what  he  would  have  done  if  in  their  positions. 
That  is  not  constructive. 

Most  of  us  are  aware  that  the  linear  expansion  of  struc- 
tural steel  is  about  three  times  that  of  structural  timber 
such  as  fir.  Nevertheless  many  combination  spans  of  steel 
and  timber  have  been  successfully  built  and  used  in  the  past. 
I  know  of  several  such  spans  where  the  top  chord  is  of  tim- 
ber and  the  bottom  chord  of  steel,  and  these  have  served  for 
a  good  many  years.  It  is  true  that  the  combination  is  not 
exactly  an  ideal  one. 

The  complete  details  of  the  alleged  "doubtful  bridge  rein- 
forcement" are  not  at  hand.  It  appears  that  if  the  rivets 
in  the  bottom  chord  were  backed  out,  in  order  to  insert  the 
bolts  for  attaching  the  thru.st  blocks,  there  would  be  no 
weakening  of  chord  in  tension;  whether  new  holes  were 
drilled  is  not  stated.  The  timber  reinforcement  of  the  bot- 
tom chord  doubtless  has  been  effective  in  preventing  fur- 
ther buckling  of  the  chord,  and  should  stiffen  up  the  mem- 
bers even  if  the  thrust  blocks  were  removed.  The  two 
14  x  14-in.  timbers  at  least  serve  to  reduce  the  slendemess 
ratio  of  component  parts  of  chord  when  in  compression, 
with  span  swinging  free. 

Permanent  reinforcement  of  structural  steel  would  prob- 
ably have  required  several  months  for  delivery  and  erection. 
In  an  emergency,  such  as  I  judge  this  was,  something  ef- 
fective had  to  be  done  even  if  only  of  a  temporary  nature. 
Presumably,  the  two  county  officials,  and  not  Mr.  Rae,  were 
bearing  the  responsibility;  and  they  no  doubt  used  their  best 
judgment  in  the  matter. 

The  added  dead-load  due  to  the  asphalt  paving  caused  a 
shortening  of  the  bottom  chord  as  well  as  the  lengthening  of 
the  top  chord;  and  the  latter  was  probably  aggravated  by 
heat  from  the  sun's  rays.  In  the  writer's  experience  this 
same  sort  of  thing  has  happened  in  timber  Howe  truss  draw 
spans.  Turnbuckle  adjustment  of  hog-bars  and  shimming 
or  a  runoff'  at  the  ends  are  a  practicable  means  of  solution ; 
also,  additional  hog-bars  over  a  gallows-frame  at  center  of 
-span  might  well  be  placed. 

The  last  sentence  in  Mr.  Rae's  letter  is  a  decidedly  incon- 
sistent conclusion.  If  the  aforesaid  county  officials  are  in- 
competent the  registration  board  should  refuse  to  renew 
their  certificates.  Otherwise,  it  seems  that  unfair  criticism 
uf  other  men's  work  should  be  stopped.  I  am  interested  in 
the  ethics,  as  well  as  the  engineering,  involved  in  this  case, 
else  I  would  not  have  taken  the  pains  of  replying  to  Mr. 
Rae's  letter.  H.  A.  Gerst, 

Registered  Professional  Engineer. 
Asst.  Bridge  Engr.,  Great  Northern  Ry. 

St.  Paul,  Dec.  2. 

Painting  Galvanized  Sheets;  Why  Galvanize? 

Sir — Referring  to  the  letter  of  F.  H.  Thomson,  on  "Paint- 
ing Galvanized  Sheets,"  in  your  issue  of  Nov.  2,  p.  759:  It 
has  often  been  a  wonder  to  us  why  it  was  necessary  to 
galvanize  iron  sheets  when  used  for  roofing  purposes,  as  it 
becomes  necessary  to  paint  these  sheets  in  a  comparatively 
short  time  after  being  exposed  to  the  weather,  and  unless 
a  special  paint  is  used  (such  as  manufactured  by  us  under 
the  name  of  No.  625  Galvanized  Iron  Primer)  or  unless  a 
special  wash  is  applied  before  ordinary  paint  is  used,  the 
paint  is  very  apt  to  peel  off.  Under  the  circumstances,  it 
seems  an  unnecessary  expense  to  galvanize  under  the  pres- 
ent commercial  practice,  as  the  painting  of  the  black  metal 
will  give  just  as  good  results  as  painting  over  the  galvanized 
iron  surface.  The  only  advantage  that  we  can  see  is  in  the 
transportation  of  the  metal  sheets,  which,  of  course,  would 
become  rusted  when  not  galvanized  unless  protected  from 
the  weather;  but  this  same  protection  would  be  obtained 
at  a  lower  cost  by  the  application  of  a  shop  coat  of  paint 
in  place  of  galvanizing. 

However,  if  it  continues  to  be  the  practice  to  galvanize  in 
a  commercial  way,  and   therefore   it   becomes  necessary  to 
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paint,  first-class  results  can  be  obtained  by  using  a  special 
galvanized  iron  primer  instead  of  incurring  the  extra  labor 
of  neutralizing  the  galvanized  iron  surface  before  the  appli- 
cation of  an  ordinary  paint,  and  we  will  be  very  glad  to  fur- 
nish further  information  to  any  interested  party.  We  do 
not  favor  allowing  the  galvanized  surface  to  weather  for  a 
period  of  six  to  nine  months,  or  until  corrosion  starts,  as 
the  usual  tendency  is  to  allow  this  weathering  to  proceed 
too  long,  and  corrosion  has  started  too  vigorously  before 
the  application  of  paint.  As  it  is  usually  necessary  to  paint 
in  six  to  nine  months,  the  material  had  better  be  painted 
when  erected  and  thoroughly  protected  at  that  time. 

Cheesman-Elliot  Co.,  Inc., 

P.  P.  Cheesman, 
Brooklyn,  Dec.  5.  President. 

Data  Used  for  Storm  Sewer  Design 
at  Milwaukee,  Wis. 

Sir — Referring  to  that  portion  of  J.  R.  Hendry's  article 
in  Engineering  News-Record,  Nov.  2,  p.  74.5,  which  relates 
to  the  basic  data  adopted  for  the  design  of  Detroit's  storm- 
water  drainage  system,  the  writer  takes  this  opportunity 
to  show  the  marked  degree  of  similarity  existing  between 
these  data  and  those  used  for  similar  purposes  in  Mil- 
waukee and  its  vicinity. 

The  accompanying  curve  (Fig.  1) ,  which  is  based  upon  the 
United  States  Weather  Bureau  records,  190.")  to  1921, 
covers  a  period  of  seventeen  years  and  was  prepared  by  the 
writer  during  May  of  the  present  year  primarily  for  use 
in  connection  with  the  investigation  and  development  of 
drainage  areas  in  the  Metropolitan  territory  in  close 
proximity  to  the  city  of  Milwaukee,  and  also  for  general 
use  in  connection  with  storm-sewer  development  within  the 
city.  The  various  points  on  the  curve  will  be  seen  to  con- 
form quite  closely  to  those  derived  from  the  use  of  Mr. 
Hendry's  mathematical  expression  showing  the  assumed 
relation  between  duration  and  intensity  i  =  136/  (t.+20) . 
See  dotted  line,  Fig.  1. 

While  in  reality  there  is  no  apparent  reason  why  any 
mathematical  law  should  govern  the  relation  between  dura- 
tion and  intensity,  and  for  this  reason  no  formula  was  pre- 
pared   by   the    writer,    the    formula    aifords    a    convenient 


method  for  computing  intensities  when  tne  curve  itself  is 
not  available. 

For  all  practical  purposes  Mr.  Hendry's  formula  will 
produce  results  sufficiently  close  to  suggest  its  use  in  lieu 
of  the  Milwaukee  rainfall  curve.  Studies  of  present  day 
tendencies  toward  home  building  in  the  residential  portions 
of  Milwaukee  appear  to  indicate  that  a  runoff  coefficient  of 
0.35  is  well  on  the  side  of  safety.  Accordingly  it  has  been 
adopted  for  use  in  connection  with  storm-sewer  design  for 
the  average  residential  district.  It  should  be  noted  thai 
this  factor,  too,  is  in  close  agreement  with  the  figure  ussd 
by  Mr.  Hendry. 

It  has  been  found  convenient  to  construct  a  secondary 
set  of  curves  (Fig.  2)  which  show  rates  of  runoff  cor- 
responding to  rates  of  rainfall  for  various  runoff  co- 
efficients. These  curves  give  direct  readings  in  second-feet 
per  acre  for  the  time  of  concentration  and  the  coefficient  of 
runoff  under  consideration.  In  referring  to  the  secondary 
curves  it  will  be  noted  that  a  flat  rate  of  runoff  is  assumed 
to  obtain  during  the  maximum  allowable  period  of  concen- 
tration at  the  most  remote  inlet,  and  also  that  the  time  of 
concentration  at  the  inlet  is  assumed  to  decrease  as  the 
value  of  the  runoff  coefficient  is  increased.  The  reason  for 
the  use  of  this  method  is,  that  the  use  of  high  rates  of  rain- 
fall corresponding  to  the  short  periods  of  duration  results 
in  sewer  sizes  at  the  beginning  or  upstream  end  of  a  sys- 
tem, which,  in  the  light  of  past  experience,  appear  to  be 
considerably  larger  than  are  actually  required.  It  is  at  the 
beginning  of  a  system,  as  the  writer  views  the  situation, 
where  a  reduction  in  the  indicated  quantity  is  possibly  more 
reasonably  warranted  than  at  some  point  or  points  farther 
down  the  line.  This  statement  is  not  made,  however,  in 
criticism  of  Mr.  Hendry's  method  of  effecting  reduction  in 
quantity  by  applying  the  indicated  runoff  for  a  fifty-minute 
concentration  period  to  the  accumulated  area  alaove  the 
point  in  consideration.  On  the  contrary  the  writer  is  in- 
clined to  believe  that  this  method  is  logically  permissible, 
especially  in  view  of  the  fact  that  stoi-ms  of  maximum  in- 
tensity for  short  duration  periods  are  localized  and  confined 
to  limited  areas.  Darwin  W.  Townsend, 

Engineer  of  Designs,  Milwaukee  Sewerage 
Commission. 

Milwaukee,  Wis.,  Dec.  7. 


Time    of    Concen+ra+ion,    Minu+es 
TOO         90  80  70         60  50 


W  TO  80  90  100 

Duro+ion  of  Rainfall,  Minu+es 

i.'URVES  FOR  DE.SIGX   OF   STORM   SKWERS 
Based  on  rainfall  data  for  MilwaiiKeo  and  vicinity  obtained    from    the    records    of    tlie    t'nited    Stales    Weather    I'.ureau,    190.5  to  1921. 
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Ventilation,  Body  Temperature  and  Health 

Sir— We  should  all  heartily  ajirce  with  most  of  the  state- 
ments made  in  the  letter  by  F.  W.  Harris  in  your  issue  of 
Dec.  7,  p.  989,  headed  "Sanitation,  Ventilation,  and  Vaccin- 
ation." Regarding  the  subject  of  ventilation,  it  seems  that 
we,  including  some  of  those  who  ought  to  guide  us  in  health 
matters,  hardly  yet  fully  understand  or  at  least  appreciate 
all  the  facts  relating  to  it.  Mr.  Harris  very  properly  says 
that  the  object  of  ventilation  is  to  supply  fresh  air  and  to 
maintain  the  proper  temperature.  There  is  a  surprising 
ignorance  among  people  at  large  regarding  fresh  air  and 
ventilating,  particularly  as  to  proper  temperature.  I  believe 
that  we  more  often  suffer  illness,  including  colds,  and  some- 
times even  deaths,  starting  from  a  temperature  cause  than 
from  any  other  single  source. 

Fresh  air  is  air  that  has  a  definite  mixture  of  nitrogen 
(76),  oxygen  (23),  carbon  dioxide  (0.000.5),  and  small 
amounts  of  argon,  ozone,  ammonia,  organic  and  mineral 
matter.  We  know  how  far  a  deviation  from  the  relative 
quantities  is  permissible,  to  cause  first  discomfort,  then 
illness,  and  finally  death.  Our  momentary  judgment  regard- 
ing comfort  and  healthfulness  is  guided  by  our  senses,  chiefly 
by  odors,  temperature,  and  slightly  by  humidity.  We  cannot 
accurately  measure  these  sensations,  except  by  thermom- 
eters and  hydrometers,  but  our  nostrils  and  our  skin  are 
generally  sufficient  informers. 

I  cannot  forget  the  impression  made  upon  me  when  a  boy 
on  entering  a  small  shoemaker  shop  to  have  my  shoes 
repaired.  It  was  winter  and  cold  outside.  A  family  of 
about  six  lived  in  a  small  room.  I  was  fairly  stunned,  as 
the  air  was  thick,  and  its  odor  intensely  disagreeable.  "Why 
don't  you  open  the  window  and  get  some  fresh  air?"  "Why 
that  would  make  us  all  sick  by  letting  out  the  heat,  and  coal 
is  too  expensive."  "But  you  will  all  get  sick  in  this  air." 
"None  of  us  has  ever  been  sick  for  years,"  the  chorus 
replied.  For  the  first  time  in  my  life  did  I  realize  that 
proper  temperature  might  be  of  more  importance  than  the 
popular  idea  of  fresh  air. 

Since  then  1  have  made  a  number  of  observations  along 
these  lines  and  found  that  our  general  education  along  them 
might  be  much  improved.  We  often  have  our  rooms  too  hot 
or  we  expose  ourselves  to  a  cold  temperature,  with  our  skin 
and  clothes  improperly  conditioned. 

A  few  years  ago,  when  wintry  weather  was  setting  in, 
our  papers  reported  much  bronchitis,  influenza,  and  pneu- 
monia, and  most  people  one  met  had  colds.  Posters  were 
put  up  in  the  street  cars  and  elsewhere,  urging  people  to 
open  their  windows  \vide  at  night  to  keep  off  those  diseases. 
Unfortunately  it  was  a  cold  winter  and  the  death  rate  from 
such  eases,  usually  starting  with  a  cold,  ran  very  high. 

There  can  be  no  doubt  that  the  air,  particularly,  in  our 
large  cities,  can  be  kept  as  pure  as  we  can  get  it.  But  it  is 
of  still  greater  importance  to  our  personal  comfort  and 
health  to  have  the  temperature  conditions  next  our  bodies 
such  that  they  keep  us  in  good  health.  The  chief  reasons 
for  this  greater  importance  are  the  frequent  and  great 
changes  of  air  temperature  (daily,  seasonal,  indoors  and 
outdoors),  to  which  the  body  must  continually  adjust  itself. 

Blood  temperature  is  about  99  deg.  F.,  or  a  trifle  less. 
A  few  degrees  above  will  cause  fever  and  a  few  more 
death ;  a  few  degrees  below  99  will  cause  a  chill  and  a 
few  more  death.  It  is  therefore  highly  important  that  we 
maintain  our  normal  blood  temperature  as  nearly  as  practi- 
cable, because  inside  of  our  bodies  a  variation  of  compara- 
tively few  degrees  from  the  normal  may  be  fatal. 

In  cold  climates  nature  provides  animals  with  furs  and 
men  wear  suitable  clothing  to  produce  a  non-heat-conducting 
covering  around  the  body,  thus  preventing  an  excessive  loss 
of  heat,  as  engineers  do  by  covering  steam  pipes.  On  the 
other  hand  physical  exercise  and  rubbing  of  the  skin 
mechanically  produces  heat  within  the  body,  and  thus  raises 
the  blood  temperature. 

We  have  therefore  acquired  some  knowledge  of  the  means 
to  protect  ourselves  under  existing  conditions  from  sinning 
against  the  infallible  natural  laws  of  temperature.  But  we 
could  go  much  further  in  this  acquisition  and  prevent  many 
cases  of  sickness  and  death  produced  by  temperature  causes 


alone,  if  our  instructors  would  spread  more  information 
among  us,  first,  about  the  importance  of  maintaining  our 
bodies  always  at  the  proper  blood  temperature,  and  sec- 
ondly, by  pointing  out  in  detail  the  ways  in  which  we  copld 
best  do  this  at  home  and  out  of  doors  and  both  in  summer 
and  in  winter. 

In  other  words,  we  should  consider  our  body  to  be  a  "heat 
engine,"  and  treat  it  as  rationally  as  we  do  a  st.am-engine 
and  realize  that  prevention  of  mishaps  is  better  than 
their  cure. 

New  York  City,  Rudolph  Hering, 

Dec.  10.  Consulting  Engineer. 


Mechanical  Amusement  Devices  Are  Safe 

Sir — In  a  recent  issue  of  your  magazine  appeared  an 
article  criticizing  the  mechanical  amusement  devices  as 
operated  in  parks  and  fairs  and  advocating  the  complete 
abolition  of  these  devices.  It  is  apparent  that  the  writer 
of  your  article  was  misinformed.  It  is  not  true  that  this 
business  originated  with  the  Chicago  world's  fair.  There 
were  scores  of  patents  on  such  devices  fifty  years  ago. 
There  were  merry-go-rounds  in  France  more  than  a  century 
ago.  There  have  been  mechanical  Rides  at  Coney  Island  for 
fifty  years.  Several  manufacturers  in  America  alone  have 
been  building  these  devices  for  thirty  to  forty  years. 

From  the  accident  standpoint  these  Rides  are  safer  than 
any  other  means  of  human  locomotion.  Several  manufac- 
turers report  having  built  hundreds  of  Rides  in  forty  years 
which  have  carried  from  thirty  to  one  hundred  million  pas- 
sengers without  serious  accidents.  There  is  hardly  a  rail- 
road or  street  car  line  that  can  show  such  a  record.  The 
automobiles  of  America  are  killing  more  than  one  hundred 
people  per  week,  whereas  all  the  amusement  devices  of  the 
country  have  not  killed  one  hundred  patrons  in  the  past 
fifty  years. 

Most  of  these  Rides  are  designed  by  engineers  and  me- 
chanics having  a  lifetime  of  experience.  They  have  devoted 
years  to  the  question  of  .safety.  Scores  of  safety  devices 
have  been  designed  and  patented.  In  the  larger  cities  a 
special  division  of  the  building  department  approves  the 
plans  before  a  new  Ride  is  erected.  An  annual  inspection 
is  given  before  the  license  to  operate  is  renewed.  From 
these  inspections  the  number  of  accidents  has  been  reduced 
to  almost  nothing.  They  are  so  safe  that  a  number  of  the 
bigge.st  insurance  companies  ai'e  insuring  these  Rides 
against  public  accident  liability  for  a  very  low  annual  cost. 
Many  operators  consider  the  risk  so  slight  that  they  carry 
their  own  accident  risk. 

These  devices  are  not  "cheaply  built."  Small  Rides  cost 
from  $4,000  up  to  $25,000.  The  big  Rides  cost  up  to  $50,000 
and  many  over  $100,000.  Probably  $100,000,000  is  now  in- 
vested in  Rides  in  America.  The  receipts  are  estimated  by 
amusement  men  at  $50,000,000  per  year,  of  which  over  five 
million  has  been  paid  annually  in  recent  years  in  taxes  to 
Uncle  Sam. 

These  Rides  are  located  in  parks  most  of  which  are  man- 
aged by  amusement  men  of  long  experience.  They  know 
that  it  is  a  vital  point  for  them  to  maintain  order,  a  high 
standard  of  conduct  and  clean  moral  conditions  in  these 
parks.  Surely  nothing  is  cleaner  or  more  highly  moral  than 
a  ride  in  a  merry-go-round,  a  ferris  wheel  or  a  roller 
coa.ster.  Park  men  all  agree  that  the  Rides  are  the  most 
popular  form  of  park  amusement.  They  attract  the  people 
out  into  the  open,  the  air  rings  with  peals  of  laughter  and 
the  cost  is  so  small  that  the  working  classes  and  even  the 
poor  are  large  patrons. 

The  National  .\ssociation  of  Amusement  Parks  holds  an 
annual  three  day  convention  in  Chicago,  together  with  a  big 
exhibition  of  new  Rides  and  improvements  on  old  ones.  The 
inventive  genius  of  America  is  taxed  to  produce  new  me- 
chanical novelties.  America  is  now  the  center  of  the  indus- 
try, and  scores  of  new  Rides  are  exported  annually  to  all 
parts  of  the  world  to  bring  smiles  to  the  faces  and  joy  to 
the  hearts  of  the  young  folks  across  the  seas. 

H.  G.  Traver, 
Pres.,  Traver  Engineering  Co. 

Beaver  Falls,  Pa.,  Dec.  5. 
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Fire  Does  $15,000,000  Damage 
to  Astoria,  Ore. 

Engineering  Interests  Attaches  to  Con- 
flagration as  City  Was  Built 
on   Piling 

Hprcial  Con-f  sitotidence 
Particular  engineering  interest  is  at- 
tached to  the  fire  which  destroyed  the 
business  section  of  Astoria,  Ore.,  Oct. 
8,  doing  property  damage  estimated  at 
$15,000,000,  because  of  the  fact  that 
the  greater  portion  of  the  business  dis- 
trict was  built  on  piling  and  only  par- 
tially protected  by  an  hydraulic  fill. 
As  every  hotel,  bank,  theater,  restau- 
rant wholesale  and  retail  house  in  the 
business  district  was  destroyed,  the 
control  of  the  city  has  been  put  in  the 
hands  of  a  committee  of  business  men 
whose  announced  policy  is  to  confine 
temporary  buildings  to  an  unoccupied 
district  and  to  rebuild  the  burned  area 
with  wide  streets  filled  to  grade. 

The  greater  part  of  the  business  dis^ 
trict  of  Astoria  was  built  originally  on 
piling  over  tide  flats.  Construction  was 
mostly  of  wood  with  a  few  good  build- 
ings of  modern  type.  In  1916  the  city 
built  a  sea  wall  of  heavy  sheetpiling 
and  raised  the  grades  sufficiently  to 
allow  for  basements,  and  made  an  hy- 
draulic fill  to  the  basement  level. 

Concrete  Construction   Urged 

Owners  raised  their  frame  buildings 
on  temporary  wooden  walls.  Engi- 
ners  at  that  time  urged  the  construc- 
tion of  retaining  walls  along  the  curb 
lines  with  reinforced-concrete  floors 
carrying  the  pavement  and  providing 
subway  space  for  sewers  and  water 
mains.  This  plan  was  adopted  and  bids 
were  taken,  but  before  any  contract 
was  let  heavy  corporate  and  private 
property  interests  secured  an  injunc- 
tion against  construction  on  the  ground 
that  the  cost  would  practically  confis- 
cate the  property  improved.  The  city 
council  thereupon  adopted  the  plan  of 
viaducts  of  creosoted  timber  with  plank 
floors  carrying  bitulithic  pavement  and 
with  4-in.  hollow  tile  bulkheads  secured 
to  the  timber  frame  along  the  curb 
line.  This  bulkhead  along  the  curb 
line  was  continuous  around  each  block 
but  did  not  cross  streets.  The  cost 
was  $10  per  front  foot  less  than  con- 
crete. 

The  city  fire  chief  had  constantly 
urged  property  owners  to  build  tile  or 
concrete  basement  walls  to  reduce  the 
fire  hazard,  but  the  extent  to  which 
this  was  actually  done  cannot  now  be 
ascertained.  The  entire  district  was 
thus  supported  several  feet  from  the 
ground  with  continuous  air  space  for 
dmft. 

The  fire  broke  out  about  two  o'clock 
in  the  morning.  Appearance  of  it  in 
several  places  at  once  caused  suspicion 
of  incendiarism  but  that  fact  was 
probably  due  to  the  city's  construction. 
Steamers  moored  along  the  waterfront 
saved  the  docks  with  the  aid  of  a 
strong  on-shore  wind,  but  in  the  bal- 
ance of  the  filled  district,  the  fire  was 


Highway  Officials  Hold  Annual  Convention 

Kansas  City  Meeting  Largest  in  the  History  of  the  Association 
— Committee  Reports  of  High  Technical  Character 


Enyineering   News-Recor 

HIGHWAY  administration,  over- 
shadowing questions  of  design 
and  research,  stood  out  as  the  subject 
of  general  interest,  at  the  convention 
held  last  week  at  Kansas  City  by  the 
American  Association  of  State  High- 
way Officials.  Beginning  with  the  ad- 
dress on  highway  department  organiza- 
tion (p.  1028  of  this  issue)  by  A.  R. 
Hirst,  state  highway  engineer  of  Wis- 
consin, administration  continued  to  be 
the  thought  uppermost  in  the  papers 
and  discussions  on  federal  aid,  con- 
struction and  maintenance.  Commit- 
tee work  was  the  second  outstanding 
feature  of  the  convention.  One  half- 
day  period  was  devoted  solely  to  com- 
mittee meetings  and  reports  were  pre- 
sented by  all  the  standing  committees 
and  especially  significant  reports  by 
the  committees  on  tests,  on  construc- 
tion, and  on  contractural  relations. 
Those  reports  expressed  the  more 
strictly  technical  activities  of  the  con- 
vention. 

As  the  amendment  to  the  constitu- 
tion, which  inci'eased  the  state  dues  to 
$200,  was   carried,    money   is   expected 


beyond  control  almost  from  the  'oegin- 
ning.  At  one  time  it  was  thought  to 
be  entirely  stopped  but  suddenly  ap- 
peared two  blocks  farther  on.  When 
the  fire  reached  the  edge  of  the  filled 
district  it  was  quickly  checked.  The 
burned  and  filled  areas  approximately 
coincided.  Some  hours  after  the  fire 
started  the  water  supply  became  in- 
adequate. The  details  of  the  failure 
are  lacking  but  it  was  possibly  due  to 
the  excessive  demand  made  upon  hy- 
drants, or  the  fact  that  they  were 
broken  by  the  falling  viaducts.  News- 
papers report  that  the  water  mains 
were  carried  on  viaducts  but  this  is 
incorrect. 

Buildings  were  dynamited  but  the 
attempts  made  to  destroy  the  viaducts 
failed  as  the  open  character  of  the  con- 
struction made  it  impossible  to  apply 
powder  effectively.  The  pavement  pre- 
vented reaching  the  fire,  and  caused  the 
structures  to  act  as  flues. 


Concrete  Resists  Fire 

Examination  of  the  burned-over  area 
has  been  made  by  R.  A.  McLanathan, 
■ity  engineer  of  Astoria,  and  part  of 
nis  findings  have  been  communicated  to 
Engineering  News-Record.  His  tele- 
gram follows: 

"A  large  majority  of  the  buildings 
within  the  burned  area  were  frame  and 
nearly  all  on  piles  or  posts  with  many 
of  the  basements  not  enclosed.  Nearly 
all  of  the  streets  in  this  area  were  of 
timber  viaducts,  with  concrete  walks 
and  bitulithic  streets  laid  on  timber 
decking.  Under  the  viaducts  and  along 
(Continued  on   p.    1014) 


'd  Staff  Correspondence 
to  be  available  for  the  ,-)ublication  of 
these  reports.  Indeed  the  report  of 
the  treasurer,  Frank  T.  Sheets,  super- 
intendent of  highways  of  Illinois, 
showed  the  finances  of  the  association 
to  be  in  an  unusually  good  condition. 
With  all  bills  paid  there  are  $4,044.41 
in  the  treasury.  At  the  election  of 
officers  Mr.  Sheets  was  re-elected  treas- 
urer and  Charles  M.  Upham,  state 
highway  engineer  of  North  Carolina, 
was  re-elected  secretary.  The  new 
officers  elected  were  C.  J.  Bennett, 
state  highway  commissioner  of  Con- 
necticut, president,  and  Fred  R.  White, 
state  highway  engineer  of  Iowa,  vice- 
president.  The  new  members  of  the 
executive  committee  are  G.  P.  Coleman 
(re-elected)  state  highway  commis- 
sioner of  Virginia;  Z.  E.  Sevison,  state 
highway  engineer  of  Wyoming;  C.  M. 
Babcock,  commissioner  of  highways  of 
Minnesota,  and  Frank  F.  Rogers,  state 
highway  commissioner  of  Michigan. 
The  resignation  was  announced  of  G. 
E.  Johnson,  secretary,  department  of 
public  works  of  Nebraska,  who  is  leav- 
ing office.  The  deaths  were  announced 
of  John  N.  Cole,  commissioner  of  public 
works  of  Massachusetts,  of  Fred  W. 
Sarr,  deputy  commissioner  of  high- 
ways of  New  York  and  of  William  D. 
Uhler,  chief  highway  engineer  of  Penn- 
sylvania. 

Finance  and  Design 

The  discussions  on  finance  and  de- 
sign were  largely  reviews  of  subjects — 
such  as  the  Bates  and  the  Pittsburg 
road  tests  and  the  financial  plans  of 
the  California  highway  commission — 
which  have  received  rather  complete 
publicity  during  the  last  twelve  months. 
In  discussing  finance  Austin  B.  Fletcher, 
late  state  highway  engineer  of  Cali- 
fornia, covered  the  ground  of  a  portion 
of  his  annual  report  the  conclusions  of 
which  are  published  in  another  page  of 
this   issue. 

The  articles  on  the  Pittsburg  road 
tests  in  Engineering  Neirs-Record  June 
29,  1922,  pp.  1066  and  1069  and  Nov. 
23,  1922,  p.  893,  contain  much  of  the 
matter  presented  in  a  paper  by  T.  E. 
Stanton,  assistant  state  highway  engi- 
neer of  California.  In  general,  Mr. 
Stanton  stated,  the  tests  indicated  the 
strongest  pavement  to  be  one  with 
edges  thicker  than  the  center  depth  as, 
for  example,  a  9-6-9  in.  section  for 
heavy  traffic  and  a  7-5-9  in.  section  for 
lighter  traffic.  In  this  respect  of  cross- 
section,  Clifl'ord  Older,  in  reviewing 
the  Bates  road  tests,  announced  sub- 
stantially the  same  conclusion.  Bridge 
design  was  discussed  by  Llewellyn  N. 
Edwards,  bridge  engineer  of  the  state 
highway  commission  of  Maine.  Em- 
phasis was  placed  on  location,  water- 
way and  design  to  insure  good  con- 
struction. 

(Conliniied  on  p.   1044) 
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Launch  Caisson  for  N.  Y.  Vehicle  Tunnel  Shaft 

Driving  of  South  Tube  Halted  by  Blow  Resulting  from  Nearby 
Excavation — Present  Statu.s  of  Project  Revievk'ed 


DURING  the  last  couple  of  weeks 
two  interesting  developments  have 
taken  place  in  connection  with  the  driv- 
ing of  the  30-ft.  vehicle  tunnels  under 
the  Hudson  River  to  connect  New 
York  and  .Jersey  City.  One  of  these 
is  the  temporary  suspension  of  driving 
on  the  south  tube  and  the  other  is  the 
launching  of  the  first  section  for  the 
caisson  that  is  to  form  the  New  York 
river  shaft.  What  follows  is  a  con- 
densed survey  of  the  present  status  of 
the  project  from  its  construction  as- 
pect. 

The  principal  elements  of  the  tunnel 
project  are  the  two  tubes,  the  two  land 
shafts  at  each  end  from  which  the 
tubes  are  driven,  and  the  river  shafts, 
a  double  shaft  at  the  New  York  end 
and  two  single  shafts  at  the  New  .Jer- 
sey end.  These  river  shafts  are  close 
to  the  pierhead  lines  and  will  serve  to 
assist  in  the  ventilation  of  the  tunnels. 


ground  and  its  cutting  edge  about  40-ft. 
from  the  nearest  point  of  the  excava- 
tion. 

This  excavation  is  rectangular  in 
plan,  about  4.5  x  90  ft.,  with  its  longi- 
tudinal axis  between  40  and  45  deg.  to 
that  of  the  tube.  It  lies  to  the  south 
side  of  the  tunnel  line  with  its  nearest 
corner  only  7  ft.  distant  from  the  out- 
side line  of  the  tube.  The  elevation  of 
the  bottom  of  the  excavation  is  about 
10  ft.  below  the  top  of  the  tube  at  the 
point  nearest  to  it,  this  decreasing  be- 
cause of  the  falling  grade  of  the  tube 
to  about  6  ft.  at  the  far  end. 

The  sides  of  the  excavation  are  re- 
tained by  steel  sheet-piling  which  has 
been  driven  around  the  site  about  2  ft. 
outside  the  neat  line  of  the  concrete 
walls  and  to  a  depth  that  brings  its 
bottom  edge  just  above  the  elevation  of 
the  center  line  of  the  tube.  Foundation 
piles  have  been  driven  and  a  layer  of 


NEW  YORK  Vi;HI<-LE  Tl'XNEI.  C.VISSOX  I-K.VVi.\0  THE  WAY.s 

This  caisson  will  foiin  the  Iowlt  35  feet  of  tlie  New  York  river  shaft  for  boili 
tubes*.  riojectine  above  the  side  plating  may  be  .seen  the  circular  section.<! 
by  which  the  shields  will  pass  through  the  shaft. 


Six  shields  will  be  used.  Two  are  to 
drive  under  the  river  from  the  New 
York  land  shaft  while  two  from  the 
New  Jersey  land  shaft  are  driven  to 
meet  them.  The  other  two  will  drive 
westward  from  the  New  .Jersey  land 
shafts.  The  tunnels  from  the  New 
York  land  shafts  eastward  will  not  be 
driven   by  shield. 

The  two  land  shafts  at  the  New 
York  end  have  been  completed.  The 
south  shaft  was  put  under  air  during 
the  last  week  in  October  and  about 
Nov.  4  driving  was  begun.  By  the  end 
of  November,  the  shield  had  progressed 
about  68  ft.  when  it  was  halted  because 
of  the  blowing  of  some  150  yards  of 
earth,  brought  about  by  the  proximity 
of  the  tunnel  face  to  an  adjacent  ex- 
cavation in  which  a  city  sewage  plant 
is  being  built.  Driving  was  stopped 
and  the  shield  now  rests  with  its  top 
about  2.5   ft.  below  the  .surface  of  the 


concrete  deposited  by  tremie.  It  will 
be  seen  that  the  open  space  between  the 
outside  of  the  walls  and  the  sheet- 
piling  would  remain  during  the  erec- 
tion of  the  building,  at  least  until  it 
had  reached  the  level  of  the  surface, 
and  as  the  contractor  had  estimated  on 
no  concrete  for  this  space  and  on  sal- 
vaging his  piling  he  was  unwilling  to 
seal  up  this  opening. 

An  attempt  to  drive  the  shield  past 
this  obvious  outlet  for  the  compressed 
air  would  have  been  futile  and  haz- 
ardous, and  the  losses  to  all  concerned 
that  would  have  been  entailed  by  so 
Icng  a  delay  would  have  been  so  great, 
that  the  tunnel  commission  has  ne- 
gotiated a  contract  whereby  the  space 
is  to  be  filled  with  concrete  and  the 
sheetpiling  left  in  place  at  the  expense 
of  the  tunnel  project.  Tbe  contract  for 
this  work  amounts  to  approximately 
$16,000  which  is  bare  cost  and  includes 


no  profit.  It  is  expected  that  this  work 
will  have  been  sufficiently  completed  to 
enable  a  resumption  of  tunnel  driving 
during  the  coming  week. 

The  shield  that  will  drive  the  New 
York  end  of  the  north  river  tunnel  is 
now  almost  completely  assembled  in  the 
shaft,  and  it  probably  will  be  ready  to 
start  driving  soon  after  the  first  of  the 
year. 

The  steel  caisson  launched  on  Dec.  5, 
at  the  Staten  Island  Shipbuilding  yard 
at  Mariner's  Harbor,  Staten  Island, 
consists  of  the  lower  35  feet  of  the 
New  York  river  shaft.  It  is  desigrned 
to  include  the  two  tunnels  and  is 
35  X  91  ft.  in  plan.  An  addition  of  20 
ft.  in  height  is  now  being  erected,  after 
which  the  caisson  will  be  towed  to  its 
site  at  the  New  York  pierhead  line  and 
sunk  by  depositing  concrete  between  its 
inner  and  outer  shells.  The  sinking 
probably  will  be  begun  soon  after 
Jan.  1. 

The  total  height  of  the  finished 
caisson  will  be  about  108  ft.  It  will 
rest  on  ledge  rock  which  at  that  point 
rises  above  the  tops  of  the  tubes.  Cir- 
cular bulkheads  have  been  provided  in 
the  east  and  west  walls  of  the  caisson. 
When  the  shields  reach  them  these 
bulkheads  will  be  burned  out,  thereby 
permitting  the  shields  to  continue  their 
passage  through  the  caisson  and  out  on 
the  far  side. 

The  two  New  Jersey  shafts,  which 
are  not  in  one  unit,  will  rest  with  their 
bottoms  about  150  ft.  above  rock,  and 
in  order  to  insure  their  stability  in  the 
Hud.son  River  silt,  reinforced-concrete 
piles  of  special  design  are  to  be  sunk 
to  rock.  Those  for  the  north  caisson 
are  now  being  installed.  This  caisson 
probably  will  be  launched  in  about  a 
month.  The  south  caisson  also  is  un- 
der construction  but  will  not  be  placed 
until   spring. 

At  the  New  Jersey  end  the  north 
land  shaft  is  about  half  sunk  and  the 
caisson  for  the  south  land  shaft  is 
about  two-thirds  assembled.  It  is  ex- 
pected that  one  shield  for  the  New  Jer- 
sey end  will  be  delivered  shortly  after 
Jan.  1.        

Voters  Defeat  California  Law 

Against  Shingles  and  Lath 

A  referendum  vote  in  California  at 
the  November  election  defeated  by  a 
large  majority  a  law  passed  by  the 
1921  legislature  which  prohibited  the 
use  of  wood  lath  and  shingles  on  the 
exterior  walls  and  roofs  of  new  build- 
ings in  incorporated  cities.  As  the  law 
was  phrased,  its  prohibitory  effect  in 
the  direction  referred  to  was  not  at 
first  apparent,  and  when  it  was  discov- 
ered a  referendum  vote  on  the  act  was 
petitioned  for. 


State  Ownership  of  Water  Power 

Defeated  in  South  Dakota 

A  project  for  state  development  and 
operation  of  a  hydro-electric  plant  on 
the  Missouri  River  near  Mobridge, 
S.  Dak.,  was  defeated  by  a  large  ma- 
jority in  the  November  election  in 
South  Dakota.  The  project  included 
the  construction  of  transmission  lines 
to  serve  cities  and  towns  in  the  eastern 
part  of  the  state.  The  proposed  bond 
issue  was  for  ?1(;,000,000  and  according 
to  estimates  of  the  state's  engineers  it 
would  be  several  years  before  the  sys- 
tem could  approach  a  self-supporting 
basis. 
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Am.  Soc.  C.  E.  Announces  Plans 
for  70th  Annual  Meeting 

The  seventieth  annual  meeting-  of  the 
American  Society  of  Civil  Engineers 
will  be  helil  Jan.  17.  18  and  19,  192:!, 
at  the  offices  of  the  society,  Engineer- 
ing- Societies  Building,  3:5  West  :!9th 
St.,  New  York. 

The  opening  session  on  Wednesda.v 
morning,  Jan.  17.  will  be  devoted  to  the 
transaction  of  business,  reports  of  com- 
mittees, conferring  of  honorary  mem- 
bership, award  of  medals  and  prizes. 
and  the  announcement  of  the  result  of 
the  ballot  for  officers.  At  the  afternoon 
session  the  subject  of  engineering  edu- 
cation will  be  considered.  This  will  be 
a  joint  session  with  the  Society  for  the 
Promotion  of  Engineering  Education. 
On  Wednesday  evening  the  president's 
and  honorary  members'  reception  will 
be  held,  which  will  be  followed  by  a 
dinner-dance. 

For  Thursday,  Jan.  18,  an  all-day  ex- 
cursion to  Bethlehem,  Pa.,  has  been 
planned.  Visits  will  be  made  to  the 
Bethlehem  Steel  Co.,  Lehigh  University, 
and  the  Hill  to  Hill  Bridge  now  under 
construction.  Thursday  evening,  the 
annual  smoker  will  take  place  at  the 
society  headquarters. 

The  subject  for  the  morning  session 
on  Friday,  Jan.  19,  will  be  engineering 
research,  and  for  the  afternoon  session, 
city  planning. 

A  new  feature  this  year  will  be  the 
meetings  of  the  new  technical  divisions. 
On  Tuesday  evening,  Jan.  16,  the  tech- 
nical division  on  sanitary  engineering 
will  hold  a  dinner-meeting  at  6  p.m._  at 
the  Hotel  McAlpin.  Other  technical'di- 
visions  will  meet  Friday  evening, 
Jan.  19. 

The  committee  on  local  arrangements 
is  as  follows:  Charles  Oilman,  chair- 
man; W.  G.  Grove,  B.  B.  Hodgman, 
C.  M.  Holland,  T.  R.  Kendall,  George 
Liicas,  Thaddeus  Merriman,  J.  F.  San- 
born. The  general  program  is  in 
charge  of  the  standing  committee  on 
technical  activities  and  publications, 
John  R.  Freeman,  chairman,  C.  E. 
Grunsky,  Clarence  W.  Hudson,  Richard 
L.  Humphrey,  J.  J.  Yates. 


Oklahoma  Society  Joins  American 

Association  of  Engineers 

Amalgamation  with  the  American 
Association  of  Engineers  was  voted 
upon  favorably  by  the  Oklahoma  Society 
of  Engineers  at  its  annual  meeting 
Dec.  2  in  Oklahoma  City.  The  state 
society  with  the  chapters  at  Muskogee, 
Tulsa  and  Oklahoma  City  will  form  the 
Oklahoma  Division  of  A.  A.  E.  A  pro- 
gram of  state  activity  outlined  includes 
a  license  law  for  engineers,  amendments 
to  the  paving  law  and  a  good-roads 
program,  all  of  which  meet  with  the 
favor  of  J.  C.  Walton,  governor-elect 
and  a  member  of  the  organization. 
Officers  elected  to  head  the  new  division 
are  as  follows:  President,  Dan  W.  Pat- 
ton;  vice-president.  Max  L.  Cunning- 
ham and  secretary- treasurer,  E.  K. 
Ramsey,   Oklahoma    City. 


Bethlehem  (lets  Philadelphia 
Tower  Contract 

On  December  1  the  contract  for 
the  steel  towers  for  the  Phila- 
delphia-Camden suspension  bridge 
over  the  Delaware  River  wns 
awarded  to  the  Bethlehem  Steel 
Co.  by  the  Delaware  Kiver  Bridge 
Joint  Commission  (of  I'ennsylvania 
and  New  Jersey).  Their  bid,  as 
reported  in  our  last  issue,  page 
1,000.  was  for  $1,386,974.  The 
next  lowest  bidder  was  the  Key- 
stone State  Construction  Co.  and 
the  New  York  Shipbuilding  Corp. 
jointly,  for  a  price  of  $82,330 
higher. 

The  contract  is  required  to  be 
completed  within   1.5  months. 


St.  Louis  Will  Vote  on  Bond  Issues 
Totaling  $88,372,500 

The  Board  of  Aldermen  of  St.  Louis, 
Mo.,  on  Nov.  17  passed  an  ordinance 
authorizing  a  bond  issue  election  to  be 
held  Feb.  9,  1923.  Twenty-one  pro- 
positions, involving  a  total  outlay  of 
$88,372,500,  will  be  voted  on  separately. 
A  list  of  the  several  propositions  fol- 
lows: 

1.  Establishing.      opening      ;ind 
widening  streets    $8,650,000 

2.  .\cquisition  of  land  for  a  plaza 
opposite  union   station :i..600.000 

3.  Improvement   ot  streets  and 
highwa.vs    5.800.000 

t.    Electric    street    lighting   sys- 
tem      8.000.000 

3.    New  court  house t. 000. 000 

6.  Construction  and  reconstruc- 
tion of  public  sewers 8.000.000 

7.  Conversion  of  river  des  Peres 

to  a  public  sewer 11,000,000 

S.    Acquisition   of  land  for   new 

parks  and  playgrounds 2.500.000 

9.     Improvement  ot  existing 

parks  and   playgrounds 1.300.000 

10.  .\quarium  in  zoological  Park         400.000 

11.  Municipal     light,     heat     and 

power   plant    1.000,000 

\2.    Hospital    extension    and    im- 
provement          5.000.000 

13.  Municipal   auditorium    5.000,000 

14.  Memorial  plaza    6,000.000 

15.  Fire      department      improve- 
ment   .         772.500 

16.  Elimination  ot  railroad  grade 
crossings    1,600.000 

17.  West  approach  to  municipal 

bridge    1.500,000 

IS.    East   approach   to   municipal 

bridge    1.500.000 

19,     New  armory 1,000,000 

■'0     Reconstruction  of  public  mar- 
kets      1,250.000 

i'l.    Water-works   extension    ....  12.000,000 

Total     $88,372,500 


City  Manager  Plan  Adopted 
at  Stockton,  Calif. 

At  a  city  election  at  Stockton,  Calif., 
on  Nov.  28,  an  ordinance  providing  for 
a  city  manager  form  of  government 
was  carried  by  a  majority  of  about 
3  to  1. 


Higher  Water  Rates  in  Hoboken 
for  Hackensack  Water  Co. 

The  New  Jersey  State  Supreme  Court 
has  referred  back  to  the  Public  Utility 
Commission  of  that  state  for  revision 
upwards  a  rate  decision  estimated  to 
produce  $913,78.5  of  revenue  in  Hoboken 
for  the  Hackensack  Water  Co.  The 
court  declares  that  a  fair  return  would 
be  between  $925,000  to  $950,000,  until 
such  time  as   a  deficit   is  eliminated. 

American  Water  Works  Conven- 
tion Date  and  Place  Fixed 

The  date  and  place  of  the  1923  con- 
vention of  the  American  Water  Works 
Association  has  been  announced  as  May 
21  to  25,  at  the  Hotel  Statler,  Detroit, 
Mich.  Those  having  program  sugges- 
tions to  make  are  requested  to  send 
them  to  Abel  Wolman,  editor,  16  West 
Saratoga   St.,  Baltimore,   Md. 


Road  Builders  Prepare  Com- 
prehensive Program 

resign.     Construction,     Maintenance 

Traffic   and   Finance   to  be  Given 

Special  Treatment 

A  comprehensive  program  which 
embraces  not  only  the  salient  problems 
confronting  road  engineers,  executives, 
and  others  interested  in  highway  con- 
struction but  which  will  go  into  detail 
in  the  discussions  has  been  prepared 
by  the  American  Road  Builders'  Associ- 
ation for  the  annual  convention  to  be 
held  in  Chicago,  Jan.  16-19,  inclusive. 
In  connection  with  the  Road  Builders' 
Association  will  be  held  the  thirteenth 
.A.merican  Good  Roads  Congress,  an  ex- 
position which  promises  to  eclipse  all 
previous  things  of  the  sort. 

The  road  builders'  program  itself  has 
been  divided  into  live  main  parts, 
which  will  deal  with  thorough  discus- 
sions of  design,  construction,  main- 
tenance, traffic  studies  and  finance  and 
miscellaneous  considerations.  Aside 
from  this  will  be  a  general  session 
which  will  precede  the  specialized  ses- 
sions and  at  which  main  problems  con- 
fronting the  industry  will  be  outlined 
by  men  of  prominence. 

At  the  session  on  design,  which  will 
be  presided  over  by  Thomas  H.  Mac- 
Donald,  chief  of  the  Bureau  of  Public 
Roads,  intimate  discussions  will  be 
given  of  design  features  which  have 
been  revealed  as  a  result  of  traffic  runs 
made  on  the  Bates  test  road  in  Illinois, 
the  Pittsburg  test  road  in  California, 
and  the  Arlington  road  maintained  by 
the  Bureau  of  Public  Roads,  Washing- 
ton. The  construction  session  will  be 
presided  over  by  J.  H.  Cranford,  presi- 
dent of  the  Cranford  Paving  Co.  of 
Washington,  D.  C,  and  during  the  ses- 
sion all  the  ways  in  which  materials 
are  handled  in  the  construction  of  con- 
crete roads  will  be  thoroughly  gone 
into.  In  addition,  winter  construction 
and  lost  time  will  be  discussed. 

The  maintenance  session  will  be  pre- 
sided over  by  A.  R.  Hirst,  Wisconsin 
State  Highway  Engineer.  Organiza- 
tion for  maintenance  work,  patrol 
maintenance,  gravel  road  maintenance, 
blade-grader  and  road-drag  earth  road 
maintenance,  salvaging  and  maintain- 
ing macadam  roads  will  be  special  sub- 
jects discussed.  Thomas  J.  Wasser, 
state  highway  engineer  of  New  Jer- 
sey and  president  of  the  American 
Road  Builders'  Association,  will  preside 
over  the  traffic  session  on  the  after- 
noon of  Jan.  18.  The  effect  of  traffic 
on  construction  and  what  changes  may 
be  needed  in  motor  vehicle  legislation 
as  results  of  studies  will  be  special 
topics  discussed.  Frank  Page,  high- 
way commissioner  of  North  Carolina, 
will  preside  over  the  session  which  will 
discuss  finance. 

At  the  same  time  the  thirteenth  Good 
Roads.  Congress  and  the  American 
Road  Builders  Association  meetings 
are  going  on,  the  National  Crushed 
Stone  Association  and  the  Midwestern 
Section  of  the  American  Association  of 
Engineers,  and  several  other  organiza- 
tions will  hold  conventions  in  Chicago. 


As  noted  on  p.  1048,  manufacturers 
and  the  publisher  of  "Engineering 
News-Record"  have  co-operated  in  tell- 
ing the  story  of  the  forthcoming 
meeting  in  a  23-page  amtiouncem-ent 
appearing  in  the  advertising  pages  of 
this  isstie. 
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Hishway  Officials  Hold 
Annual  Convention 

(.Concluded  from  p.  1041) 

Calling  attention  to  the  public  pro- 
test, as  evidenced  by  the  recent  elec- 
tions, against  present  economic  condi- 
tions and  its  possible  reactionary  effect 
on  highway  expenditures,  Thomas  H. 
MacDonald,  chief.  Bureau  of  Public 
Roads,  called  on  the  states  to  centralize 
their  highway  administration  particu- 
larly with  a  view  to  the  state  control 
of  money  for  construction.  With 
county  initiation  of  construction  and 
county  control  of  the  money  difficulties 
were  introduced  into  the  direction  of 
federal  aid  which  retarded  road  de- 
velopment. 

In  discussing  the  management  of 
Federal  Aid,  Rollen  F.  Windrow,  con- 
sulting engineer,  Missouri  State  High- 
way Department,  criticised  the  delay 
experienced  in  getting  approval  of 
projects  and  securing  federal-aid  pay- 
ments. He  considered  that  the  direction 
of  federal  aid  should  be  decentralized 
by  putting  a  federal  engineer  in  every 
state  with  authority  to  give  decisions 
and  that  at  least  in  each  district  there 
should  be  a  disbursing  officer  to  expe- 
dite payments  which  had  been  earned. 
To  reduce  delays  in  the  procedure  by 
the  state  he  considered  that  increased 
centralization  of  all  federal  business 
iTi  the  state  highway  department  was 
necessary. 

Continuing  this  subject  Frank  T. 
Sheets,  superintendent  of  highways  of 
Illinois,  pointed  out  that  delay  had  gen- 
erally been  due  to  non-conformance  of 
the  state  with  known  requirements  of 
the  federal  bureau.  If  the  state  pre- 
sented its  project  properly  its  approval 
was  reasonably  prompt.  A.  R.  Hirst, 
state  highway  engineer  of  Wisconsin, 
stated  that  as  director  of  state  aid  to 
counties  he  had  been  subjected  to  every 
sort  of  criticism  from  the  counties  that 
the  federal  bureau  was  now  receiving 
from  state  highway  departments  and 
the  reason  was  much  the  same:  "both 
were  trying  to  put  something  over." 

Maintenance  administration  was  dis- 
cussed in  papers  by  G.  G.  Dillman, 
deputy  commissioner,  Michigan  State 
Highway  Department,  and  H.  K.  Bishop, 
chief  of  construction,  Bureau  of  Pub- 
lic Roads.  Mr.  Dillman  described  and 
upheld  the  practice  by  which  main- 
tenance is  performed  through  county 
road  departments  with  the  state  high- 
way department  in  control.  State 
maintenance  directly  was  described 
and  advocated  by  Mr.  Bishop.  Active 
discussion  followed  with  J.  T.  Don- 
aghey  of  Wi.sconsin  and  F.  F.  Rogers 
of  Michigan  upholding  administra- 
tion through  county  departments  and 
A.  H.  Hinkle  of  Indiana,  W.  R. 
Neil  of  Georgia  and  others  advo- 
cating maintenance  directly  by  the 
state.  A  simpler  organization  and 
closer  control  were  the  advantages 
claimed  for  state  maintenance.  In  sup- 
port of  the  practice  of  maintenance 
through  the  counties  it  was  urged  that 
education  of  the  people  in  good  road- 
building  and  maintenance  by  giving 
every  locality  a  hand  in  the  work  was 
a  distinct  aid  in  highway  development. 

Four  of  the  standing  committee.s — 
standards,  administration,  maintenance 
and  motor  truck  regulation — announced 
progress.  Substantially  finished  re- 
ports were  presented  by  the  committees 
on  construction,  tests  and  co-operation 
with  contractors. 


The  Engineer  in 
Public  Life 

JOHN  R.  FORDYCE 

In  the  civic  activities  of  Hot  Springs, 
.\rk.,  Lt-Col.  John  R.  Fordyce,  presi- 
dent of  the  engineering  corporation 
which  bears  his 
name,  has  long  been 
active.  As  a  member 
of  the  city's  Busi- 
ness Men's  League 
he  has  served  on 
that  organization's 
committee  on  rela- 
tions with  Washing- 
ton and  made  many 
trips  back  and  foi'th 
to  the  national  capi- 
tal in  the  interests 
of  Hot  Springs,  in- 
volving relations 
with  the  Interior  Department  and  the 
location  of  a  hospital  for  ex-soldiers. 
He  is  a  member  of  the  local  Rotary 
Club  and  was  appointed  by  Governor 
McRae  as  one  of  the  two  commissioners 
of  the  State  Highway  Department.  He 
also  served  as  chairman  of  a  voluntary 
highway  commission,  appointed  by  the 
governor,  to  study  highway  develop- 
ment in  Arkansas. 

During  the  World  War  Mr.  Fordyce 
served,  with  rank  of  major.  Engineers, 
in  this  country,  on  the  construction  of 
Camp  Pike  at  Little  Rock  and  the 
Quartermaster  Depot  at  St.  Louis. 
Later  he  was  assigned  to  the  Railroad 
Administration  as  terminal  engineer 
for  the  Mississippi  Warrior  Barge 
Line.  He  holds  a  commission  as  lieu- 
tenant-colonel in  the  Engineer  Reserve. 
Colonel  Fordyce  was  born  in  Hunts- 
ville,  Ala.,  Nov.  7,  1869,  and  is  a  gradu- 
ate of  Washington  Universitv,  class  of 
1892,  and  of  the  Harvard  Graduate 
School. 


The  committee  on  bridges  announced 
the  completion  of  specifications  for 
steel  bridges  and  corrugated  culverts 
and  stated  that  further  specifications 
were  far  enough  advanced  to  make  pos- 
sible the  promise  of  their  completion 
in  1923.  Forms  for  advertising,  bid- 
ding forms,  forms  of  contract,  were 
recommended  by  the  committee  on  spe- 
cifications. These  are  substantially  the 
same  forms  as  are  employed  by  the 
North    Carolina    Highway   Commission. 

In  general,  the  committee  on  stand- 
ards recommended  that,  while  design 
standards  must  wait  on  the  conclusion 
of  research  woi-k  now  in  hand,  pave- 
ment slabs  should  have  edges  at  least 
as  thick  as  the  center;  .subgrade  should 
be  loosened  at  least  8  in.  deep  and  re- 
compacted  by  rolling;  concrete  thick- 
ness should  be  reduced  no  more  than 
one-fourth  for  base  surfaced  with  other 
material,  and  surface  variations  as 
shown  by  a  10-ft.  straight-edge  should 
not  exceed   3 -in. 

The  committee  on  construction  pre- 
sented a  report  with  appendices,  which 
makes  substantially  a  manual  of  road 
construction.  The  outstanding  recom- 
mendations were:  (1)  No  materials 
should  be  stockpiled  on  the  subgrade 
but  hauling  may  be  allowed  providing 
the  subgrade  is  fully  restored,  rolled 
with  a  50-lb.  roller,  moistened  and 
checketi  by  templet.  (2)  In  mixing  con- 
crete a  measured  aggregate  should  be 
used  with  cement   added  directly  from 


bags  or  brought  in  covered  containers, 
and  the  mixing  period  should  be  at  least 
1  minute.  (3)  Central  mixing  is  per- 
missible, (4)  The  surface  finish  should 
be  to  .',  in.  for  pavement  and  to  a  in. 
for  base. 

A  200-page  report  was  presented  by 
the  committee  on  tests.  Complete  di- 
rections are  contained  for  sampling  and 
conducting  tests  on  all  classes  of  road 
materials.  This  report  was  adopted  as 
the  tentative  standards  of  the  associa- 
tion and  ordered  to  be  printed. 

After  three  years  the  committee  on 
relations  with  contractors  presented  a 
report  embodying  practically  all  the 
features  outlined  in  the  statement 
published  in  Engineering  News-Record 
Nov.  2,  1922,  p.  749.  The  report  was 
accepted  without  criticism. 

An  important  concluding  action  of 
the  convention  was  the  authorization 
of  a  paid  assistant  to  the  secretary  to 
carry  on  the  legislative  work  and  other 
business  arising  during  the  year. 


Fire  Does  $15,000,000  Damage 
to  Astoria,  Ore. 

iConcludrd  from  p.  1011) 
the  curb  lines  was  a  fire  wall  of  build- 
ing tile  with  some  crosswalls  at  street 
intersections.  The.se  crosswalls  had 
been  badly  broken  by  various  public 
service  corporations  in  constructing 
pipe  lines  and  conduits,  leaving  an  open 
passage  under  the  streets  which  acted 
as  a  flue  and  through  which  the  fire 
ran,  setting  buildings  ablaze  sometimes 
a  block  ahead  of  the  fire  fighters. 

"There  is  no  doubt  that,  had  the 
streets  been  filled,  the  fire  would  not 
have  spread  over  more  than  one  or  two 
blocks.  There  were  c  number  of  build- 
ings in  the  burned  area  of  brick,  brick 
and  tile,  and  concrete.  With,  I  believe, 
only  one  exception,  the  brick  and  brick 
and  tile  buildings  are  completely  ruined, 
while  the  concrete  appears  very  little 
damaged.  There  are  also  a  number  of 
blocks  where  tbe  concrete  walls  are 
carried  on  reinforced-concrete  posts 
and  girders,  and  I  have  not  yet  found 
a  failure  of  these  posts  or  girders. 

"The  results  of  the  fire  will  be:  (1) 
The  widening  of  all  streets  to  not  less 
than  70  ft.,  they  now  being  nearly  all 
TiO  ft.  in  width;  "(2)  the  construction  of 
concrete  retaining  walls  along  the  curb 
lines;  (3)  construction  of  concrete 
posts  and  girders  for  carrying  side- 
walks; and  (4)  the  filling  of  streets 
with  either  earth  or  sand." 


Denver  Wants  Local  Engineer  as 
Chief  on  Moffat  Tunnel  Job 

With  the  appointment  of  Major  L.  D. 
Blauvelt  as  state  highway  engineer  of 
Colorado,  comes  the  announcement  that 
the  Moffat  Tunnel  Commission  is  soon 
to  select  a  chief  engineer.  Inasmuch  as 
Major  Blauvelt  decided  to  stay  with  the 
highway  board,  the  Colorado  Society 
of  Engineers  has  communicated  with 
the  chairman  of  the  commission  urging 
the  appointment  of  a  local  engineer  as 
chief  in  the  Moffat  tunnel  work. 

As  the  commission  is  looking  about 
for  an  engineer,  word  is  received  to  the 
effect  that  opponents  of  the  Moffat 
tunnel  construction  job,  represented  by 
a  local  attorney,  have  filed  a  petition 
for  a  rehearing  of  the  tunnel  bond  issue 
case,  based  on  the  claim  that  the  tunnel 
act  violates  the  constitutional  provi- 
sion prohibiting  the  use  of  public  credits 
or  bonds  in  aid  of  private  corporations. 


December  14,  1922 
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Typhoid  at  Franklin  Furnace 
Due  to  Cross-Connection 

The  tjrjihoiil  outbreak  at  Franklin 
Furnace,  N.  J.,  which,  up  to  Dec.  11, 
had  caused  97  identified  cases  and  14 
deaths,  has  been  traced  by  the  staff  of 
the  New  Jersey  Department  of  Health 
to  an  open  gate  valve  and  a  rusty  check 
valve  on  a  forgotten  cross-connection 
between  the  industrial  and  fire  protec- 
tion supply  of  the  New  Jersey  Zinc  Co. 
and  the  domestic  water-works  system. 
The  latter  system  is  owned  by  the  com- 
pany named  but  it  supplies  water  for 
domestic  use  without  charge. 

The  borough  supply  is  taken  from  an 
artificial  lake  in  which  water  from  the 
Walkill  River  is  impounded.  After  fil- 
tration and  chlorination  the  water  is 
pumped  to  a  standpipe.  The  industrial 
supply  is  also  taken  from  the  Walkill 
River"  by  pumping  but  at  a  point  below 
the  domestic  intake.  This  supply  is 
not  treated. 

Two  ordinary  gate  valves  on  cross- 
connections  were  exposed  by  digging, 
one  of  which  was  found  sealed  and  the 
other  one  open.  Beyond  the  open  gate 
valve  was  the  rusty  check  valve  already 
mentioned.  Use  of  a  colored  chemical 
showed  that  this  valve  passed  water 
from  the  mill  to  the  borough  system.  A 
recent  underviTiters'  test  of  the  fire- 
protection  system  put  a  heavy  extra 
pressure  upon  it.  The  outbreak  has 
been  confined  to  that  part  of  the  borough 
endangered  by  the  open  gate  valve  and 
the  leaky  check  valve. 

The  earliest  cases  were  reported  on 
Oct.  24.  The  open  gate  valve  was 
closed  on  Nov.  27. 

The  portion  of  Hardyston  township 
that  includes  Franklin  Furnace  be- 
came Franklin  Borough  in  1912,  and 
had  a  population  of  4,075  by  the  cen- 
sus of  1920. 


Conference  Favors  Plan  To 
Number  Steel  Grades 

After  extended  discussion  of  the 
problem  involved  in  the  numbering  of 
steels,  the  conference  called  by  the 
American  Engineering  Standards  Com- 
mittee, at  the  request  of  the  Bureau  of 
Standards,  decided  the  matter  could  be 
handled  better  by  a  sectional  committee 
of  the  American  Engineering  Standards 
Committee.  For  that  reason  no  plan 
or  program  was  adopted  so  that  the 
sectional  coniimittee  could  consider  the 
matter  without  limitations  as  to 
whether  the  classification  be  based  on 
chemical  analysis,  heat  treatment  or 
physical  tests. 

It  was  the  sense  of  the  conference 
that  there  should  be  a  uniform  number- 
ing systemi  for  forging,  casting,  struc- 
tural, tool  and  other  steels,  including 
structural  plates. 


of  fifteen  minutes  during  the  luncheon 
there  was  an  exchange  of  greetings 
between  members  in  New  York  and 
San  Francisco.  The  other  members  in 
Mr.  Briggs'  office  were:  Allen  Hazen, 
A.  M.  Hunt,  F.  W.  Gay,  Guy  Bailey, 
J.  G.  DeRemer,  C.  C.  Broadwater,  and 
A.  H.   Griswold. 

After  concluding  the  telephone  con- 
versation each  of  the  several  past 
presidents  made  brief  talks  and  the 
meeting  then  listened  to  an  address  on 
"What  Shall  We  Do  With  Our  Past 
Presidents?"  by  George  L.  Dillman. 
New  officers  of  the  club,  recently 
elected  for  the  year  beginning  Nov.  1,. 
are:  President,  W.  G.  Vincent,  Jr.; 
vice-presidents,  F.  L.  Sizer  and  Bruce 
Lloyd;  secretary,  C.  H.  Snyder. 

New  Unit  in  Service  at  Copco 
Hydro-Electric  Plant 

On  Nov.  7  a  new  generating  unit 
driven  by  an  18,600-hp.  reaction  tur- 
bine was  put  in  service  at  the  Copco 
plant  of  the  California-Oregon  Power 
Co.  which  is  on  the  Klamath  River 
just  south  of  the  Oregon-California 
line.  The  transmission  lines  of  this 
company  extend  from  Redding  in 
northern  California  to  Eugene  in 
Oregon  and  while  serving  the  power 
needs  of  intervening  territory  consti- 
tute a  connecting  link  between  the  in- 
terconnected power  lines  of  California 
and  the  network  centering  at  Port- 
land in  the  Columbia  River  Valley. 

The  new  unit  is  housed  in  an  exten- 
sion of  the  power  house  for  which  pro- 
vision was  made  when  the  first  installa- 
tion, a  unit  of  the  same  size,  was  put 
in  several  years  ago.  The  plant  is 
served  by  a  dam  across  the  Klamath 
River,  132  ft.  high  above  stream  bed; 
the  power  house  standing  close  to  the 
downstream  side  of  the  dam.  Addi- 
tional storage  for  the  new  unit  was 
provided  by  a  recently  completed  15-ft. 
increase  in  the  height  of  dam  made  in 
accoi-dancs  with  plans  laid  out  when 
the  first  work  was  done. 


San  Francisco  Engineers  Hold 

Tenth  Annual  Meeting 

The  San  Francisco  Engineer's  Cluh 
celebrated  its  tenth  anniversary  on  Oct. 
31  with  a  luncheon  at  which  nine  of 
the  ten  past  presidents  were  present  and 
the  tenth.  W.  W.  Briggs  of  the  West- 
inghouse  Lamp  Co.,  spoke  to  the  meet- 
ing from  his  office  in  New  York  by 
means  of  the  transcontinental  tele- 
phone. Seven  other  members  of  the 
San  Francisco  Engineers'  Club  were 
gathered  in  Mr.  Briggs'  office  in  New 
York  for  the  occasion  and  for  a  period 


islature,  desigred  to  protect  the  surface 
over  anthracite  mines  against  subsi- 
dence due  to  the  mining  operations. 
Most  of  the  anthracite  mining  is  car- 
ried on  under  various  forms  of  agree- 
ment between  coal  owner  and  surface 
owner  which  give  the  former  the  right 
to  mine  regardless  of  surface  effect. 

The  city  of  Scranton,  among  others, 
has  suffered  increasingly  under  this 
system.  The  Kohler  law  was  designed 
to  remedy  the  resulting  evil  conditions 
by  prohibiting  the  mining  of  coal  in  a 
manner  that  would  endanger  lives  or 
property  on  the  surface.  The  Supreme 
Court  now  finds  that  this  law  trans- 
cends the  state's  police  powers.  Its 
decision  states  in  effect  that  while  ex- 
ercise of  police  powers  often  consti- 
tutes a  takmg  of  property,  in  this  case 
the  taking  is  too  extensive,  and,  fur- 
thermore, the  law  is  not  justified  as  a 
protection   of   personal  safety. 


Engineering  Societies 


Place  A.A.E.  Employment  Service 
on  Self -Sustaining  Basis 

In  response  to  a  desire  of  the  mem- 
bers that  the  employment  service  of 
the  American  Association  of  Engineers 
be  enlarged,  a  plan  for  putting  the 
service  on  a  self-sustaining  basis  has 
been  worked  out  after  two  years'  study. 
The  new  plan  is  not  put  forth  as  all- 
inclusive  but  rather  as  the  beginning 
of  a  method  that  can  be  modified  in  the 
light  of  further  experience. 

Rules  under  which  the  service  will 
work  stipulate  that  members  only  in 
good  standing  may  receive  service  (ex- 
cept when  qualified  members  are  not 
available):  that  the  charge  shall  be  10 
per  cent  of  the  first  month's  salary, 
(except  when  the  position  is  not  more 
than  two  months  in  extent);  and  that 
chapters  have  the  option  of  conducting 
free  or  self-sustaining  service  with  the 
approval  of  the  director  of  the  district 
who  is  charged  with  the  direction  of 
all  employment  work  in  his  district. 


Calendar 


Annual   Meetings 


FEDERATED  AMERICAN  ENGI- 
NEERING SOCIETIES.  Wa.sh- 
ington.  D.  C.  ;  Annual  meeting 
Washington,    Jan.    11-13.    1923. 

AMERICAN  ROADBUILDERS  AS- 
SOCIATION. New  York  City ; 
Annual  Convention,  Chicago,  Jan. 
15-18. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS,  New  York  City ; 
Annual  meeting,  New  York  City, 
Jan.  17-18. 

AMERICAN  CONCRETE  INSTI- 
TUTE, Detroit ;  Annual  Conven- 
tion.   Cincinnati.    Jan.    22-26. 

ASSOCIATED  GENERAL  CONTRAC- 
TORS OF  AMERICA,  Washing- 
ton. D.  C.  ;  Annual  meeting  Los 
Angeles.  Jan.  30-Feb.  3. 


Law  Protecting  Surface  Over 

Mines  Found  Unconstitutional 

With  one  dissenting  voice  the  U.  S. 
Supreme  Court  on  Dec.  11  declared  un- 
constitutional the  so-called  Kohler  law 
of  Pennsylvania,  passed  by  the  last  leg- 


The  Philadelphia  Section  of  the 
American  Society  of  Civil  Engineers  at 

its  regular  meeting  on  Dec.  4  was  ad- 
di-essed  by  Nelson  P.  Lewis,  director 
of  the  survey  of  New  York  and  its  en- 
virons under  the  auspicies  of  the  Rus- 
sell Sage  Foundation,  who  spoke  on  the 
subject  of  "Regional  Planning."  The 
paper  was  illustrated  by  numerous  lan- 
tei-n  slides  showing  the  scope  of  the 
survey  and  some  of  the  benefits  result- 
ing from  good  planning  and  from  zon- 
ing. Milton  B.  Medary,  architect,  John 
A.  Vogleson,  chief  engineer  of  the 
Bureau  of  Surveys  and  James  W.  Fol- 
lin,  chief  engineer  of  the  Bureau  of 
Municipal  Research,  all  of  Philadelphia, 
took  part  in  the  discussion.  Preceding 
the  meeting  Mr.  Lewis  was  entertained 
at  an  informal  dinner  at  the  Engineers' 
Club. 

The  Associated  Engineering  Societie.s 
of  St.  Louis  is  planning  a  series  of  radio 
talks  by  engineers  on  the  proposed  bond 
issues  for  public  improvements.  A 
lecture  on  "The  Arrangement  of  Atoms 
in  Crystals"  was  given  Dec.  6  by  W.  P. 
Davey,  of  the  General  Electric  Co.'s  re- 
search  department. 

The  Engineers  Club  of  St.  Louis,  Mo., 
has  nominated  the  following  officers 
for  1923:  George  E.  Chamberlin,  presi- 
dent; J.  L.  Hamilton,  J.  D.  Robertson 
and  W.  W.  Horner,  vice-presidents; 
L.  A.  Day,  treasurer,  and  F.  C.  Woer- 
mann.  E."H.  Tenney  and  W.  R.  Creeel- 
ius,  directors. 
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Personal  Notes 


J.  G.  Kenan,  formerly  with  P.  T. 
Clifford  &  Son,  general  contractors  of 
Valparaiso,  Ind.,  announces  the  incor- 
poration of  the  .1.  G.  Kenan  Co.,  with 
offices  at  Cleveland,  Ohio.  The  com- 
pany will  conduct  a  general  contract- 
ing business,  giving  special  attention  to 
railroad  and  industrial  building  con- 
struction. 

B  R I  G.-G  ENERAL  Morris  B. 
Payne,  engineer  and  architect  of 
New  London,  Conn.,  has  been  appointed 
quartermaster-general  on  the  staff  of 
Governor-Elect  Charles  A.  Tenipleton, 
of  Connecticut. 

J  0  E  J.  Estill,  an  assistant  engi- 
neer with  the  Tarrant  County,  Texa.<;, 
Highway  department,  has  been  ap- 
pointed principal  assistant  engineer  of 
the  department  under  R.  V.  Glen  N. 
Mr.  Estill  was  graduated  as  a  civil 
engineer  from  the  University  of  Texas 
in  1912.  During  the  war  he  served  as 
a  captain  of  engineers  and  later  was 
associated  with  the  firm  of  Lipscomb 
and  Estill,  contractors,  at  Ft.  Worth, 
until  joining  the  forces  of  Mr.  Glenn. 

A.  J.  A  D  C  0  c  K  has  been  appointed 
county  engineer  of  Reeves  County, 
Texas,  with  headquarters  at  Balmorhea. 

Tom  C.  Mead,  until  recently  an 
office  assistant  in  the  division  of  irriga- 
tion and  engineering  of  the  California 
State  Board  of  Public  Works,  has  be- 
come an  office  assistant  in  the  state 
engineer's  office  of  Wyoming. 

Joseph  Klecka,  formerly  a 
draftsman  with  the  Pittsburgh  Bridge 
&  Iron  Works  stationed  at  Rochester, 
Pa.,  has  become  connected  with  the 
Morava  Construction  Co.,  Chicago,  111. 
The  latter  concern  is  a  steel  fabricating 
organization  and  Mr.  Klecka  is  em- 
ployed as  draftsman. 

Mauky  a.  Church,  formerly  a 
resident  engineer  in  charge  of  highway 
construction  with  Carter  &  Knoch, 
civil  engineers  of  Little  Rock,  Ark.,  has 
severed  his  connection  with  that  organi- 
sation to  become  associated  with  Louis 
Rich  Construction  Co.,  East  St.  Louis, 
111.  His  new  position  is  that  of  con- 
struction engineer. 

J.  R.  G  U  P  T  I  L  L  has  severed  his  con- 
nection wth  the  Empire  Companies, 
Bartlesville,  Okla.,  with  whom  he  was 
employed  as  engineer,  to  join  the  River 
Junction  Farms,  Inc.,  of  Oakland,  Cal. 
Mr.  Guptill  is  field  engineer  in  his  new 
position. 

R.  A.  D  A  L  E,  until  recently  a  district 
engineer  with  the  Wyoming  State  High- 
way Department,  has  established  engi- 
neering offices  at  Glendo,  Wyoming, 
where  he  will  carry  on  general  engi- 
neering practice. 

R.  L.  H  E  A  R  N.  formerly  assistant 
engineer  of  design  of  the  Queenstown- 
Chippawa  power  development,  is  now 
assistant  chief  engineer  with  the  Wash- 
ington Water  Power  Co.,  Spokane, 
Wash.  Mr.  Hearn  is  a  graduate  of  the 
University  of  Toronto.  He  has  been 
successively  draftsman  with  the  Do- 
minion Bridge  Co.,  Ltd.,  Lachine;  de- 
signer  with   the  Hydro-Electric   Power 


Commission  of  Ontario,  on  the  Was- 
dells  Falls  power  development,  and 
shop  inspector  on  the  Eugenia  Falls 
development. 

Frank  H.  Fox,  formerly  electri- 
cal engineer  with  Burns  &  McDonnell 
of  Kansas  City,  Mo.,  has  joined  the  or- 
ganization of  Arthur  L.  Mullergren, 
consulting  engineer,  Kansas  City,  in  the 
capacity  of  principal  assisting  engineer. 

E.  M.  S  M  I  T  H,  formerly  structural 
engineer  with  the  Houston  (Texas) 
Light  &  Power  Co.  and  the  Sinclair 
Refining  Co.,  has  joined  the  organiza- 
tion of  -Arthur  L.  Mullergren,  consult- 
ing engineer,  Kansas  City,  Mo.,  as 
structural  engineer. 

J.  E.  C  L  A  Y  T  o  N,  who  has  been  an 
inspectoi-  in  the  state  highway  depart- 
ment of  Kentucky,  has  gone  to  Florida 
to  become  associated  in  nighway  con- 
struction work  at  Pensacola  for  the 
Speed-Parker  Co. 

George  H.  Nolan,  who  has  been 
general  manager  in  Cuba  for  the  Fred- 
erick Snare  Corp.,  contractor.s  of  New 
York  City,  has  resigned  that. position 
and  has  become  vice-president  of  the 
Clark  Dredging  Co.,  Miami,  Fla. 

C.  H.  ElFFERT  was  appointed 
maintenance  engineer  of  the  Miami 
Conservancy  District,  it  has  been  an- 
nounced by  Charles  H.  Paul,  chief 
engineer,  on  Dec.  1.  Mr.  Eiffert  has 
been  division  engineer  in  charge  of  the 
river  improvement  work  at  Hamilton 
since  the  beginning  of  construction 
about  five  years  ago.  Before  that  he 
was  engaged  on  the  preparation  of 
plans  and  specifications  for  various  fea- 
tures of  the  project.  He  is  a  graduate 
of  Cornell  College,  Iowa,  and  a  member 
of  the  .American  Society  of  Civil  Engi- 
neers. The  creation  of  the  office  of 
maintenance  engineer  marks  a  definite 
step  in  the  change  of  the  Conservancy 
organization  from  a  construction  to  a 
maintenance  basis.  The  flood-control 
works  are  practically  complete,  and  have 
been  ready  to  handle  floods  for  the  last 
year  or  more.  As  the  upkeep  and  main- 
tenance of  the  various  features  of  the 
project  are  of  principal  importance 
now,  the  maintenance  engineer  will  be 
directly  responsible  to  the  chief  engi- 
neer's office  for  that  feature  of  the  dis- 
trict's operations. 

Fred  F.  McMinn  has  been  ap- 
pointed structural  engineer  in  the 
Cincinnati  Building  Commissioner's 
office,  succeeding  Russell  M.  E  a  s- 
T  o  N,  who  resigned  to  accept  an  execu- 
tive position  with  the  Ohio  Building  & 
Construction  Co.  Mr.  McMinn  has 
served  as  engineer  for  the  Rapid  Tran- 
sit Commission  from  the  inception  of 
the  rapid-transit  project,  and  has 
supervised  much  of  the  construction 
which  has  already  been  completed. 

Charles  E.  H  e  w  e  s,  city  mana- 
ger of  Long  Beach,  Calif.,  has  been  re- 
moved from  office  by  a  recall  vote.  The 
recall  of  Mr.  Hewes  is  interpreted  by 
local  political  observers  as  a  condenma- 
tion  of  the  existing  council.  Various 
political  charges  were  made  against 
Hewes,  which  are  all  in  the  nature  of 
those  to  be  expected  when  there  is  a 
possibility  of  removing  by  a  recall  vote 
a  city  official  whose  position  is  ap- 
pointive. 

The   Fuller   Engineering 


C  o.,  whose  chief  office  has  been  main- 
tained at  Allentowii,  Pa.,  announces 
the  establishment  of  headquarters  at 
FuUerton,  Pa.  The  Fuller  company 
has  branches  in  New  York,  Chicago. 
Seattle,  London,  and  Hamburg. 

Stone  &  Webster,  Inc.,  has 
recently  opened  a  branch  office  in 
Philadelphia  at  307  Real  Estate  Trust 
Building,  with  George  Chamber- 
lain as  manager.  The  company  has 
several  million  dollars  worth  of  work 
under  way  in  that  city,  including  the 
Jefferson  Hospital,  a  new  building  for 
the  Insurance  Company  of  North  Amer- 
ica, a  district  service  building  for  the 
Western  Union  Telegraph  Company, 
and  foundations  for  a  power  house  ex- 
tension for  the  Philadelphia  Electric  Co. 

R.  T.  S  E  n  T  e  R,  formerly  assistant 
to  the  president  of  the  Philadelphia 
Rapid  Transit  Co.,  has  become  vice- 
president  in  charge  of  engineering, 
succeeding  Guv  A.  Richardson,  who 
has  resigned.  Mr.  Senter's  engineer- 
ing work  will  include  such  part  as  the 
P.  R.  T.  may  take  in  transit  develop- 
ment in  Philadelphia. 

George  M.  Shepard  has  been 
appointed  city  engineer  of  St.  Paul, 
Minn.,  to  succeed  Oscar  Claus- 
s  e  N,  who  recently  resigned.  Mr 
Claussen  had  been  city  engineer  for 
fourteen  years.  Mr.  Shepard,  who  had 
been  an  associate  of  L.  P.  Wolff,  con- 
sulting engineer,  is  a  graduate  of  the 
University  of  Minnesota.  In  1917  he 
was  commissioned  a  captain  of  engi- 
neers and  served  in  the  Hawaiian 
Islands  until  1919.  The  change  in  offi- 
cials was  brought  about  by  what  is  pur- 
ported to  be  an  effort,  to  increase  the 
efficiency  of  the  department  of  public 
works. 

R.  C.  Starr  is  continuing  in  the 
capacity  of  construction  engineer  for 
the  San  Joaquin  Light  &  Power  Co. 
while  carrying  on  the  Merced  irriga- 
tion development  for  the  Merced  Irri- 
gation District  in  California  as  engi- 
neer in  charge  of  construction. 


Obituary 


F.  A.  Well  s,  vice-president  of  the 
Wells  Brothers  Construction  Co.,  Chi- 
cago, died  Nov.  28  from  injuries  re- 
ceived in  a  street-car  accident.  Mr. 
Wells,  as  a  prominent  member  of  the 
American  General  Contractors,  devoted 
a  great  deal  of  effort  toward  the  estab- 
lishment of  better  standai'ds  and  the 
general  betterment  of  the  construction 
industry,  taking  special  interest  in 
working  for  arbitration  and  fixed  fee 
contracts. 

Hugh  Getty,  president  of  the 
building  firm  of  that  name  in  New  York 
City,  died  Dec.  4.  aged  73  years.  From 
1916  to  1918  Mr.  Getty  was  president 
of  the  Building  Trades'  Employers' 
Association,  and  as  a  result  of  the 
"housecleaning"  following  the  Lock- 
wood  revelations  he  was  re-elected  to 
the  office  in  February,  1921. 

James  R  ?;  a  v  e  y.  for  twenty  years 
assistant  chemist  in  the  San  Francisco 
Department  of  Public  Works,  died 
Oct.  10. 
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From  the  Mauiifactiirer's  Point  of  View 


A  Point  of  Contact  Between 
Maker  and  User  of  Construc- 
tion Equipment  and  Materials 


Suggestions  by  Manufacturers  for  Contractors — 

Better  Equipment  Maintenance  and 
Repair  Parts  Service 


TV/TANUFACTURERS  of  construction 
■^'■^  equipment  and  materials  have  often 
stated  that  the  service  of  their  machines 
could  be  vastly  improved  and  their  relations 
with  customers  made  mutually  more  valu- 
able if  purchasers  would  pay  more  attention 
to  plant  inspection  on  the  job,  make  repairs 
in  time  and  keep  on  hand  an  adequate  sup- 
ply of  spare  parts. 

In  wiring  or  writing  for  repair  parts 
contractors  cause  many  misunderstandings 
by  failure  to  be  specific.  They  may  send  in 
a  rush  order  for  a  "clutch"  for  a  machine 
on  which  several  different  clutches  are  used 
or  for  a  "wheel"  when  front  and  rear  wheels 
are  of  different  sizes.  Requests  for  filling 
orders  frequently  come  to  manufacturers 
from  individuals  whose  credit  standing  is 
unknown  to  them. 

All  of  this  has  suggested  the  desirability 
of  putting  on  record  a  few  of  the  experiences 
of  equipment  manufacturers  in  the  supply 
of  repair  parts  for  their  machinery.  The 
object,  of  course,  is  constructive.  The 
interests  of  the  maker  and  the  user  of  equip- 
ment are  identical  in  this  respect:  Both 
want  their  machinery  to  render  the  max- 
imum service  on  the  job. 

In  this  issue,  therefore,  begins  a  recital 
of  some  of  the  difficulties  with  which  manu- 
facturers have  to  contend  and  of  some  of 
the  ways  in  which  contractors  and  other 
users  of  construction  equipment  can  co- 
operate in  the  interests  of  better   service. 

Without  further  introduction,  therefore, 
it  seems  desirable  to  get  down  to  specific 
cases  by  the  following  statements  of  the 
experiences  of  leading  manufacturers. 

From  a  Manufacturer  of  Pneumatic 
Tools  and  Compressors 

THE  difficulty  with  the  majority  of 
purchasers  of  labor  saving  equip- 
ment is  carelessness  in  its  upkeep. 
Neglecting  to  keep  nuts  set  up  tightly 
causes  most  of  the  grief.  Some  people 
think  the  manufacturer  should  provide 
means  for  locking  nuts  so  that  they 
will  remain  permanently  tight.  They 
lose  sight  of  the  fact  that  it  is  easier 
said  than  done.  If  it  was  easily  accom- 
plished there  would  not  have  been  in 
excess  of  one  hundred  thousand  patent 
applications  covering  various  types  of 
self-locking  bolts,  nuts,  lock  nuts,  etc., 
to  accomplish  it.  These  safety  devices 
all  fail  sooner  or  later  and  having  ac- 
customed oneself  to  rely  upon  them, 
havoc  is  the  consequence  when  they  do 
fail.  The  only  safe  plan  is  to  look  the 
equipment  over  almost  daily.  The  in- 
creased efficiency  of  the  equipment  will 
pay  for  the  effort. 

When  ordering  parts  it  is  too  fre- 
quently the  customer's  habit  to  order 


by  description  instead  of  referring  to 
parts  catalogues  and  drawings  and 
making  use  of  the  manufacturer's  sym- 
bol numbers.  When  customers  call  a 
part  what  they  think  it  ought  to  be 
named,  instead  of  following  the  cata- 
logue, they  frequently  get  what  they 
do  not  want,  with  consequent  loss  of 
time  which  is  expensive. 

Lubricants  Important  • 

Many  classes  of  machinery  require 
special  lubricants,  but  users  are  too 
prone  to  ignore  the  recommendations  of 
the  builders  of  the  equipment  and  take 
the  word  of  the  oil  salesman  who  claims 
that  what  he  has  is  better  and  costs 
less.  When  this  is  done  there  is  usu- 
ally quite  a  charge  against  the  educa- 
tional account.  On  reciprocating  parts, 
such  as  pistons  provided  with  rings, 
when  rings  break  operators  wonder  at 
it,  but  no  change  is  made  in  the  lubri- 
cant.    If  the  lubrication  is  good,  rings 


Next  Week 

"I  want  rear  wheels,  hind 
wheels,  back  wheels.     Dammit" 

T/ie  contractor  iiko  sent  this  tele- 
ijram  to  an  equipment  manufac- 
turer 'ould  have  ai'oide\i  getting 
all  "het  up"  if  he  had  ordered 
"rear  -wheels,"  instead  of  just 
"ivheets." 

This  incident, and  others  with- 
in the  experience  of  the  Western 
Wheeled  Scraper  Co.,  Aurora, 
111.,  will  be  discussed  in  next 
week's  issue.  The  article  will 
indicate  to  the  contractor  who 
"wants  what  he  wants  when  he 
wants  it"  how  to  get  it — Editor. 


will  not  break — they  break  only  when 
dragging  against  cylinder  walls  for 
lack  of  lubrication  or  oil  film. 

On  equipment  with  splash  lubrica- 
tion, the  builders  caution  the  users  to 
change  the  oil  at  given  periods  and  to 
provide  quarters  to  refilter  the  oil  re- 
moved from  the  crank  case,  but  in  too 
many  cases  the  users  keep  adding  addi- 
tional oil  to  the  old  oil  in  the  crank 
case  until  it  becomes  so  badly  fouled 
that  cross-heads  and  guides  are  de- 
stroyed. 

£^ 

From  the  Lakewood  Engineering  Co., 
Cleveland,  Ohio 

IF  WE  attempted  to  enumerate  the 
different  ways  that  we  receive 
orders  for  repair  parts  and  to  point 
out  the  combinations  which  contractors 
seem   to    hit   upon    and   which   fail    to 


give  us  complete  information,  the  list 
would  be  too  long  entirely  for  your  use. 
The  principal  failure  on  their  part  is 
to  give  the  serial  number  of  the 
machine  and  the  part  number  from  the 
repair  list.  The  two  foregoing  points 
are  the  most  important  from  our 
standpoint,  coupled  with  the  fact  that 
contractors  in  general  do  not  seem  to 
attempt  to  anticipate  requirements 
for  many  parts  of  their  machines  which 
are  subject  to  a  slow  wear-..g-  process. 

We  keep  a  special  part  of  our  shop  . 
set  aside  so  that  special  repairs  which 
we  do  not  regularly  carry  in  stock 
can  be  handled  quickly.  We  have  a 
separate  repair  order  department  and 
a  separate  repair  order  shipping  de- 
partment, all  of  which  is  for  the  sole 
purpose  of  giving  the  quickest  possible 
service  on  repair  parts. 

We  have  made  test  shipments 
between  express,  parcel  post  and 
special  delivery  to  determine  which 
branch  of  the  transportation  service 
can  best  serve  certain  parts  of  the 
country.  We  send  out  at  this  time  of 
the  year,  as  we  did  two  weeks  ago, 
letters  urging  contractors  to  overhaul 
their  machines  in  the  early  part  of  the 
winter  and  to  send  their  reppii  orders 
in  now  so  as  to  utilize  their  men  who 
are  usually  kept  on  a!!  of  the  season 
and  to  insure  readiness  for  operation 
when  next  year's  work  opens.  One 
specific  cause  for  difliculty  which  has 
happened  two  or  three  times  in  the 
past  six  weeks  has  been  the  order  for 
repair  parts  from  the  home  office  of  the 
customer  and  failure  to  indicate  to 
which  job  this  machinery  part  is  to  be 
shipped,  although  there  may  be  several 
jobs   running. 

Next  Week:  Experiences  of  the  West- 
err,  Wheeled  Scraper  Co.,  Aurora,  III. 

To  Protect  Boxed  Freight 
Shipments  in  Transit 

The  Transportation  Division  of  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce has  recently  investigated  the 
best  practices  in  export  packing.  Val- 
uable suggestions  have  been  received 
from  many  sources,  among  them  one 
from  the  freight  claim  division  of  the 
American  Railway  Association,  advo- 
cating the  use  of  steel  box  strapping, 
which  has  the  approval  of  the  division, 
as  an  efficient  method  of  reducing  an- 
nual loss  from  pilferage  and  from 
inadequate  containers,  aggregating 
many  millions  of  dollars. 

A  case  reinforced  with  steel  binding 
is  protected  against  pilferage.  Rapid 
removal  of  a  steel  banding  is  not  pos- 
sible with  the  tools  usually  at  hand 
nor  can  a  cut  wire  or  strap  be  easily 
reunited.  Wire  or  steel  strapping  adds 
to  the  strength  of  a  container  in  a 
proportion  so  far  above  its  slight  cost 
that  a  box  designed  to  cai-ry  its  load 
without  reinforcement  can  frequently 
be  supplanted  by  one  having  sides,  top, 
and  bottom  of  the  next  thinner  com- 
monly used  box  lumber,  provided  it  is 
adequately  reinforced  by  a  wire  or 
strap  binder.  The  result  is  a  stronger, 
lighter,  and  less  expensive  box. 

One  big  concern  reports  that  a  large 
percentage  of  its  shipments  is  strapped, 
and  that  since  adopting  this  system  its 
package  troubles,  both  from  damage 
and  pilfering,  decreased  42  per  cent 
during  a  period  in  which  shipments 
increased  20  per  cent  in  number. 
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Tell  Road  Show  and  Conven- 
tion Story  in  Graphic  Form 

Manufacturers  and  "Engineering  News- 
Record"    Donate   Space   in    Big 
Promotional  Effort 

TWENTY-TWO  manufacturers  of 
road  building  equipment  and  mate- 
rial and  the  publishers  of  Engineering 
Neivs-Rercrd  have  joined  forces  in  a 
campaign  vo  secure  for  the  -American 
Road  Builders'  Convention  and  Good 
Roads  Show  in  Chicago,  Jan.  15-19,  not 
merely  a  record-breaking  attendance  of 
engineers,  contractors  and  officials  of 
*he  federal  government,  state,  cities  and 
counties  throughout  the  country,  but  to 
double  the  figures  of  last  year's  unpre- 
cedented meeting.  This  effort  has 
taken  the  form  of  a  combined  advertise- 
ment of  23  pages  in  this  week's  issue 
telling  the  story  of  what  promises  to  be 
the  greatest  assemblage  of  the  men,  the 
machinery  and  the  materials  behind  the 
nation's  program  of  highway  develop- 
ment ever  brought  together  in  this  or 
any  other  country. 

The  various  committees  this  year 
have  been  tireless  in  their  efforts  to 
make  the  January  meeting  one  of  out- 
standing usefulness  to  the  entire  high- 
way industry.  Careful  planning  has 
governed  the  preparation  of  the  tech- 
nical program.  Subjects  of  major 
interest  have  been  selected  for  discus- 
sion and  the  field  has  been  combed  to 
secure  the  men  best  qualified  to  prepare 
papers. 

Exhibit  Space  Sold  Out 
As  regards  the  Good  Roads  Show, 
every  square  foot  of  the  enormous  area 
covered  by  the  Coliseum  and  adjoining 
buildings  has  been  subscribed  for  by 
exhibitors,  with  the  result  that  there 
will  be  on  display  new  types  of  road- 
building  equipment  and  materials  and 
improvements  on  old  types  which  in 
number  and  variety  will  surpass  all 
previous  exhibits  in  this  field. 

The  Publicity  Committee  felt  that  the 
unusual  character  of  this  year's  road 
convention  and  show  demanded  other 
than  ordinary  methods  of  promotion — 
some  comprehensive,  forceful  plan  to 
arouse  the  entire  industry  to  tiie  oppor- 
tunities offered  by  the  Chicago  meeting. 
Out  of  this  thought  was  developed  the 
plan  for  using  an  imposing  quantity  of 
advertising  space.  This  space,  it  should 
be  noted,  has  been  donated  by  the 
manufacturers  of  equipment  and  mate- 
rials and  the  publishers  of  Engineering 
Neim-Record,  not  to  feature  their  own 
products  but  to  tell  the  story  of  the 
convention  and  by  this  widespread  pub- 
licity, assure  the  attendance  not  only 
of  the  maximum  number  of  highway 
eng:ineers  and  contractors,  but  also  of 
the  leaders  of  the  industry. 


Construction  Equipment 
Exported 

Figures  for  September,  1922.  of  do- 
mestic exports  of  power  shovels,  dredg- 
ing machinery,  cranes,  hoists  and  der- 
ricks, have  just  been  issued  by  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce. During  the  month  indicated  i:? 
steam  and  other  power  shovels,  valued 
at  $108,430,  were  shipped,  8  of  then- 
going  to  Canada,  2  to  Japan  and  1  each 
to  England,  Australia  and  Algeria. 
Dredging  machinery  exports  totaled 
302,245  lb.  priced  at  $48,417;  Australia 
was  the  largest  consumer  with   31,100 


lb.  Sixteen  cranes  costing  $49,643  were 
exported,  4  going  to  Canada  and  4  to 
Brazil.  Hoist  and  derrick  exports 
showed  a  total  number  of  233  units 
valued  at  $61,753;  62  of  these  units 
were  shipped  to  Japan,  30  to  Canada, 
and  41  to  Australia. 


S.  B.  Newberry 

Dr.  S.  B.  Newberry,  president  of  the 
Sandusky  Cement  Co..  and  for  years 
one  of  the  leaders  of  the  Portland 
cement  industry, 
died  suddenly  Nov. 
'28  while  driving 
his  car  in  the 
downtown  district 
of  Cleveland.  Dr. 
Newberry  was 
born  in  1857.  After 
graduation  from 
the  School  of 
Mines  of  Columbia 
College  in  1878  he 
studied  in  Ger- 
many and  France 
from  1879  to  1881. 
From  1881  to  1892 
he  was  in  the  chemistry  department  of 
Cornell  University,  finally  becoming 
professor  of  chemistry  at  that  insti- 
tution. 

In  1892  he  left  collegiate  work  to 
become  general  manager  and  consult- 
ing engineer  for  the  Sandusky  Portland 
Cement  Co.,  where  he  remained  until 
his  death.  In  addition  to  the  executive 
control  of  the  company  Dr.  Newberry 
had  intimate  contact  with  all  the  tech- 
nical problems  of  cement  manufacture. 
His  investigations  dealt  particularly 
with  the  matter  of  waterproofing  con- 
crete and  the  manufacture  of  white 
cement.  For  many  years  he  has  been  a 
familiar  figure  at  all  cement  and  con- 
crete meetings. 


Imported  Shingles  May  Escape 
Duty  Under  New  Tariff  Act 

Washington  Correspond'  ncc 
As  a  result  of  the  alphabetical  ar- 
rangement of  the  free  list  of  the  new 
tariff  act,  building  interests  may  f^nd 
that  they  can  import  asphalt  shingles 
and  asbestos  shingles  without  payment 
of  duty.  Under  the  Underwood  tariff 
act  of  1913,  composition  shingles  were 
assessed  for  duty  according  to  their 
component  material  of  chief  value. 
Wooden  shingles  were  free  under  that 
act,  and  it  was  clear  that  only  wooden 
shingles  were  intended  to  be  free,  as 
they  were  classified  in  the  free  list 
among  other  woods. 

In  the  new  tariff  act  the  free  list  is 
arranged  alphabetically  and  the  single 
word  "shingles"  appears  between  other 
items  entirely  foreign  to  the  subject. 
The  Treasury  Department  is  studying 
the  subject  and  while  no  ruling  has 
been  made  the  indications  are  that  all 
shingles  of  whatever  material  must  be 
admitted  free. 


Manufacturer  Creates  Fellowship 

for  Steel  Pipe  Research 

An  industrial  fellowship  in  the  Mellon 
Institute  of  Industrial  Research,  of  the 
University  of  Pittsburgh,  has  been  es- 
tablished by  the  National  Tube  Co..  of 
Pittsburgh,  for  systematic  study  of 
practical  methods  for  the  prevention  of 
corrosion  in  hot-water  supply  systems. 
It  is  also  giving  attention  to  the  classi- 


fication of  waters  of  various  chemical 
composition,  with  respect  to  their  rela- 
tive corrosive  action  upon  iron  and 
steel,  particularly  in  the  form  of  pipe 
lines,  boiler-economizers,  tubes,  etc. 
The  present  incumbent  of  the  industrial 
fellowship  is  Clifford  R.  Texter,  who 
for  the  past  several  years  has  been 
carrying  out  research  on  the  corrosion 
of  iron  and  steel,  where  not  exposed 
directly  to  the  atmosphere. 


Business  Notes 


BABCOCK&  Wilcox  Co.,  manu- 
facturers of  boilers,  have  discontinued 
their  branch  office  at  Fort  Worth, 
Texas,  and  established  a  new  office  at 
Dallas  in  the  Magnolia  Building. 

California  Equipment  & 
Supply  Co.,  dealers  in  construction 
and  industrial  equipment,  Los  Angeles, 
Calif.,  has  completed  arrangements  to 
represent  the  American  Cement  Ma- 
chine Co.,  Keokuk,  Iowa,  manufactur- 
ers of  concrete  mixers  and  hoists.  The 
California  company  is  planning  to  ex- 
tend its  business  by  including  a  general 
line  of  contractors'  equipment. 

J.  R.  S  HERMAN  has  recently  been 
admitted  as  a  firm  member  of  the  Yak- 
ima Cement  Products  Co.,  Yakima, 
Wash.,  which  is  engaged  in  the  manu- 
facture of  concrete  pipe  and  other 
cement  products.  He  recently  completed 
the  revision  of  plans  and  estimates  of 
the  irrigation  system  for  the  Kittitas 
reclamation  district  near  Ellensburg, 
Wash.  The  work  of  the  district,  how- 
ever, is  suspended  temporarily  until  a 
new  bond  issue  is  voted.  An  election 
will  be  called  soon  and  in  the  event  of 
a  favorable  vote  on  the  bonds  it  is 
hoped  that  construction  work  will  begin 
early  next  year. 

Tyree  L.  Bell,  president  Tyree 
L.  Bell  Equipment  Co.,  Dallas,  Texas, 
representatives  for  the  Lakewood  En- 
gineering Co.,  has  become  associated 
with  McElwrath  &  Rogers,  contractors 
of  Corsicanna.  and  will  supervise  their 
road  work  in  Cameron  County,  at 
Brownsville.  He  will  maintain  his  in- 
terest in  the  equipment  business  which 
will  be  conducted  by  Donald  Lee,  sales 
engineer. 

L.  H.  Beach,  formerly  manager  of 
the  power  plant  department  of  Wein- 
shank  &  Fenstermaker,  consulting  en- 
gineers, Indianapolis,  has  opened  an 
office  as  commercial  engineer  in  the 
Traction  Terminal  Building,  Indian- 
apolis, to  represent  the  Permutit  Co., 
of  Chicago,  manufacturers  of  water 
softening  equipment,  in  the  Indiana 
territory. 

."V  V  e  R  Y  Co.,  Peoria,  111.,  announces 
its  improved  25-50-hp.  tractor.  Except 
for  increased  power,  the  design  follows 
closely  that  of  the  20-3.5-hp.  unit  de- 
scribed in  this  journal  Nov.  30,  1922, 
p.   955. 

H.  Goldberg  has  recently  organ- 
ized a  pipe  supply  concern  under  his 
own  name  at  "05  Cherry  St..  Phila- 
delphia. For  the  past  eighteen  years 
he  has  been  connected  with  the  tool  and 
used  equipment  business.  For  two 
years  he  was  with  the  American  Pipe 
&  Supply  Co. 


December  14,  1922 
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Equipment  and  Materials 

Bituminous  Felt  Joint  Has  New 
Tongue-and-Groove  Feature 

A  new  form  of  Elastite  premolded 
expansion  joint  for  concrete  roads,  em- 
bodying a  tongue-and-groove  feature 
instead  of  the  straight  face  joint  ex- 
tensively used  in  the  past,  is  announced 
by  the  Philip  Carey  Co.,  Cincinnati, 
Ohio.  It  has  been  developed,  its  manu- 
facturer states,  to  fill  the  need  of  a 
longitudinal  joint  for  concrete  roads 
that  would  (a)  prevent  spalling  and 
crushing  of  concrete  at  the  joint,  due  to 
slab  movement;  (b)  maintain  a  water- 
tight seal  in  spite  of  possible  move- 
ments of  adjacent  slabs;  and  (c)  by 
interlocking  action  hold  adjacent  slabs 
to  the  same  surface  alignment,  thus 
making  it  impossible  for  one  slab  to  be 
forced  up  above  or  settle  below  its 
neighbor. 

The   new   tongue-and-groove   joint   is 

made    of    the     same    material     as    the 

straight-faced   joint   and  consists   of   a 

body  of  asphalt 

^.^  Tspofpayemnf  compound    rein- 

TC^       „  forced    on    each 

Tb-i'°P»i./s'/m^ispie    side     with     a 

^^4'i7'^     heavy    sheet    of 
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asphalt  -  satu- 
rated felt.  The 
new  joint  is 
supplied  in 
thicknesses  of  1 
and  i  in.,  in 
widths  from  4 
to  12  in.,  and  in 
any  lengths  up 
to  10  ft.  To 
support  the 
joint  in  position 
prior  to  con- 
\'l  creting     steel 

pins  are  passed 
through  holes  punched  in  the  joint  ma- 
terial, as  shown  in  the  accompanying 
sketch  and  driven  into  the  subgrade. 
For  longitudinal  center-line  joints  the 
{-in.  thickness  is  recommended  and  for 
transverse  joints  the  \-\x\.  thickness. 
This  form  of  tongue  and  groove  joint 
has  been  accepted  by  the  Illinois  and 
the  Michigan  state  highway  depart- 
ments. The  sketch  herewith  is  repro- 
duced from  the  Illinois  highway  de- 
partment's new  standard  sheet  of  con- 
crete road  sections. 


Light  Portable  Conveyor  for 
Sand  Stone  and  Gravel 

Designed  originally  for  handling  coal, 
the  continuous-belt  scoop  conveyor 
manufactured  by  the  Portable  Ma- 
chinery Co.,  Passaic,  N.  J.,  was  modified 
this  year  in  order  to  adapt  it  to  the  use 
of  general  contractors  in  loading  sand, 
gravel,  and  crushed  stone.  Mounted  on 
a  two-wheeled  steel  carriage,  the  equip- 
ment consists  of  an  inclined  trough  and 
belt  conveyor  operated  by  either  an  elec- 
tric motor  or  a  gasoline  engine  carried 
above  the  belt  on  vibration-reducing 
supports.  The  machine  is  made  in  three 
sizes — with  20-,  2.5-,  and  .'50-ft.  conveyor 
—and  weighs  from  1,.500  to  2,300  lb.,  de- 
pending on  type  of  power  equipment 
and  length  of  conveyor  boom. 

Simplicity  of  design  was  sought  by 
eliminating  self-propelling  mechanism 
and  self-feeding  attachments.  For  the 
smaller-sized  machine  a  maximum  load- 


ing clearance  of  9  ft.  is  provided  and 
for  the  larger  unit,  15  ft.  The  height 
of  the  delivei-y  end  may  be  varied  within 
a  2-ft.  range  by  a  handle  on  the  support- 
ing arm  of  the  wheel  carriage.  The 
width  of  the  belt  in  all  types  is  14  in. 
An  advantage  of  the  overhead  mounting 
of  the  power  equipment  is  claimed  to  be 
its  accessibility  and  protection  from 
dirt.     Under   average  operating   condi- 


tions, the  manufacturers  claim,  with  one 
man  feeding,  1  ton  of  material  can  be 
handled  in  from  2  to  :■!  min.  The  fuel 
consumption  is  stated  to  be  from  4  to 
6  gal.  of  gasoline  per  8-hr.  day,  while 
in  the  case  of  the  electric  motor  drive 
the  cost  of  current  is  given  as  from  4 
to  6c.  per  hour.  The  conveyor  belt  is 
opei-ated  thi'ough  a  chain  and  sprocket 
drive  and  at  the  feeding  end  a  take-up 
bearing  is  provided. 

One  of  the  chief  differences  between 
the  coal-handling  and  the  contractor's 
type  of  conveyor  is  in  the  carrying 
trough.  In  the  new  sand  and  stone  con- 
veyor the  belt  travels  between  skirt 
plates  instead  of  under  them,  as  on  the 
coal-handling  type.  This  feature  is 
claimed  to  reduce  friction  along  the 
trough  and  to  increase  the  life  of  the 
belt.  Self-cleaning  pulleys  are  used  at 
both  head  and  tail  ends  and  special 
bearings  are  introduced. 

Air  Given  Spiral  Flow  Through 

Sectionalized  Radiator 

Built  in  sections,  so  that  a  damaged 
unit  may  be  replaced  with  a  minimum 
loss  of  both  time  and  money,  the  .Spire.x 
radiator,  manufactured  by  the  Modine 
Manufacturing  Co.,  Racine,  Wis.,  is  in- 
tended for  use  not  only  on  motor  trucks. 


but  also  on  a  wide  range  of  construction 
machinery  operated  by  gasoline  engines. 
An  exceptionally  great  cooling  capacity 
is  claimed  for  this  radiator  due  to  a 
special  form  of  spiral  core  construction, 
by  means  of  which  a  copper  strip  in 
each  air  cell  produces  centrifugal  action 
on  a  columin  of  air  during  its  passage 
through     the     radiatoi'.       In     addition. 


extra  large  water  channels  allow  for 
constant  free  flow  with  a  minimum 
danger  of  clogging  or  freezing. 

The  material  used  in  this  design  is 
extra  heavy  copper  radiator  stock.  The 
water  channels  are  of  one-piece  con- 
struction with  but  one  seam  lapped  and 
soldered  inside  and  out.  A  A -in.  plate 
of  solid  metal,  front  and  back  of  the 
water  channels,  adds  strength  and  leak- 
proof  qualities. 


Publications  from  the 
Construction  Itulustry 


Tackle  Blocks — W.  W.  Patterson 
Co.,  Pittsburgh,  has  just  issued  a  new 
catalog  showing  its  line  of  tackle 
blocks.  The  book  contains  64  pages, 
6x9  in.,  and  illustrates  standard  wood 
blocks,  oil-well  blocks  and  hooks, 
snatch-blocks  and  weight  blocks,  as 
built  for  either  manila  rope  or  vnre 
line.  It  also  shows  many  special 
blocks,  and  "C"-hoops,  Patterson  de- 
sign hooks,  wire-rope  slings,  steamboat 
ratchets  and  contractors'  tools.  A  num- 
ber of  field  views  complete  the  work. 

BiiUdhig  Mixers — American  Cement 
Machine  Co.,  Inc.,  Keokuk,  Iowa,  is 
distributing  a  28-page  illustrated  cata- 
log and  two  folders  dealing  with  its  line 
of  Boss  building  mixers.  A  feature  of 
this  equipment,  which  is  built  in  sizes 
of  from  i  to  5-bag  capacity,  is  the  use 
of  a  steel  roller-pinion  drire.  In  addi- 
tion to  the  building  mixers  there  is 
manufactured  a  combination  building 
and  paving  mixer  known  as  the  2-in-l. 
One  of  the  pamphlets  above  noted  deals 
with  the  Boss  special  highway  mixer, 
which  is  equipped  with  pneumatic  cord 
tires;  in  this  machine  the  manufactur- 
ers claim  to  have  saved  1,000  lb.  in 
weight  by  the  use  of  a  steel  instead  of 
a  cast-iron  drum.  The  second  folder 
features  the  Packard  filter  mixer  built 
in  capacities  of  3  and  5  cu.ft.  and  de- 
signed to  mix  mortar  or  plaster  as  well 
as  concrete.  A  trailer  model  is  shown 
equipped  with  pneumatic  tires,  which, 
it  is  claimed,  add  to  the  life  of  the 
engine  and  mixer  by  eliminating  rat- 
tling during  moves,  jolting  and  loose 
bolts. 

Overhead  Simfting  Data  Book — Mid- 
west Steel  &  Supply  Co.,  Inc.,  New 
York,  in  a  .54-p.  data  book  for  archi- 
tects and  engineers,  presents  informa- 
tion to  aid  in  solving  problems  relating 
to  overhead  shafting  layouts  in  factory 
buildings  and  to  the  anchorage  of  vari- 
ous kinds  of  equipment  in  connection 
with  concrete  and  brick  work.  A  num- 
ber of  illustrations  are  given  of  the  use 
of  the  company's  "Ankerails,"  concrete 
inserts,  and  steel  stringers.  The  Ank- 
erails are  of  two  types,  a  box  section 
and  an  L  section.  The  box  rails  have  a 
hollow  .steel  section  with  a  continuous 
longitudinal  slot  in  the  bottom  flange 
and  vertical  stiffening  ribs  on  either 
side.  The  data  book  contains  a  great 
many  cross-sectional  drawings  indicat- 
ing how  the  box  rails  may  be  adapted 
to  a  wide  variety  of  industrial  uses, 
involving  the  anchorage  of  machinery, 
monorails,  motors  and  blowers,  piping, 
pier  fenders,  shaft  hangers,  shafting 
stringers.  Illustrations  show  a  num- 
ber of  typical  layouts  for  overhead 
shafting. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Production  and  Materials  Stocks  in  Nine  Cities 

Gain  in  Steel  Output  During  Month — Cement  and  Brick  Production 
Increased — Lumber  Fell  Off  Sliglitly 


Steel — Monthly  production  of  steel 
ingots,  as  reported  by  thirty  companies 
which  made  871  per  cent  of  the  steel 
ingots  produced  in  1921,  shows  2,889,297 
tons  for  Novemiber  a  gain  of  only  0.5 
per  cent  over  the  preceding  month. 
The  total  output,  thus  far  this  year,  has 
reached  26,336,563  tons  as  compared 
with  15,399,853,  for  the  correspond  inn- 


output;    with    orders    19   per   cent  and 
shipments,  20  per  cent  below  normal. 

Cement — October  shipments  exceeded 
production  by  567,000  bbl.,  for  the  en- 
tire country,  according  to  the  Geo- 
logical Survey.  A  total  of  12,287,000 
bbl.  were  produced  during  October  as 
against  11,424,000,  for  September. 
Shipments    reached    12,854,000    bbl.    in 


season.  Stocks  are  piling  up  in  antici- 
pation of  the  Spring  demand. 

San  Francisco — Fair  supplies  of  track 
materials.  met<il  lath  and  hollow  tile. 
Large  stocks  of  i-oad-oils,  asphalt, 
sewer  pipe,  brick,  steel  sheets  and 
manila  rope.  Scarcity  of  cement,  tri- 
angle mesh  and  wire  nails.  Prompt 
mill  deliveries  on  reinforcing  bars  bui 
slight  shortage  of  structural  shapes. 
Lumber  being  consumed  as  fast  as 
shipped  from  mill. 

Denver — Brick  on  hand  around  4,000,- 
000,  an  ample  supply  for  all  calls  on 
immediate     delivery.       Lumber     stocks 


Stock.*!  on  hand  in  approximate  figures 
Atlanta,  6 

San  Francisco 
Sewer  pipe Plenty 

Cement Stocks 

low 

Lime Fair 

supply 

Cotmnon  brick Plentiful 

Hollow  tile EnouRh 

^umbQ^ Used  as  fast 

as  it  arrives 
from  mills 

Asphalt Large  stocks, 

native. 

Structural  steel Low  on 

shapes 


CONDITIONS   OF    MATERIALS   STOCKS    IN    IMPORTANT    CENTERS 

,  example:  (Cement.  Minneapolis.  20,000  bbl):  time  required  for  delivery  of  carUad  lots  lo  city  job,  example: 
(Si  8  daysj ;  and  stocks  on  iiand  in  general  terms,  example:  (common  brick,  Philadelphia,  no  surplus). 


Denver 
Del.  24  hr., 
local  plant 

Del.  retarded 
by  car 
shortage. 

Plenty 


4,000,000 


Minneapolis 
Improved 


Sufficient 


Complete,  all 
dimensions 


.\bout 

1 0  cars 
No  scarcity 

report  ea 


Better  than 
month  .iRo 

Able  to 
supply  all 
orders 

Supply  no 

longer 
limited 

.\bout  25 
per  cent  be- 
low normal 


No  shortage 

Notably 
better  than 
la-st  month 


Detroit 
Small 

but 

sufficient 
Shortage 

relieved 

I  5  oars 


New  Orleans 
Stocks  fair 


Sufficient 


Plenty  in 
local 
yards 

Depleted 


Structural 
timbers 
scarce 


Del.  take 

I  (ff  2  days 
Enough 


.^mple 


Plentiful 


Enough 


Production 
below 
orxlers 


No  market 
Xo  shortage 


Atlanta 
Del.  take 
6  («>  8  days 

20  cars 
20  cars 
Unlimited 


Del.  take 

4  (ii   b  days 


Plenty 
pine 


25  cars 
5  cars 


Philadelphia 
.Stocks 
depleted 

Supply  low; 
del.  slow. 

Stocks  lim- 
ited: del 
uncertain 

No  surplus 


Del.  by  r:iil. 
slow 


Not  equal 
to  demand 


Heavy 

reserves 
Sufficient 

warehouse 

stocks 


New  York 
Mill  del. 
better 

No  shortage 


Plenty 


Enough  for 

this  winter: 

capacity 

market 
Well  sup- 
plied; 

del.  by 

w.  ter 
Mill  del.  take 

7  (n    9  wk. 

from  time 

order  is 

placed. 
Plenty 

in  reserve 
Heavy 

warehouse 

stocks; 

mill  del. 

slow. 


(sewer    piri- 

Montreal 
Ample 

Plenty 

Well  supplied 


Del.    take    7 
days 


Short;   del 
.take  3 
Hays 

Retail  slcckf 
large 


Well  stocked 


period  in  1921.  Operations  in  the  iron 
and  steel  industry,  are  proceeding  at 
about  80  per  cent  of  capacity,  with  much 
headway  being  showni  upon  tonnages 
booked  during  the  strikes. 

Lumber — An  average  of  311  mills  re- 
porting weekly,  to  the  National  LunVber 
Manufacturers'  Association,  show  952.- 
502,697  ft.  cut;   794,682,118  ft.   shipped 


comparison  with  12,444,000,  during  the 
l)receding  month.  With  an  increase  of 
7  per  cent  in  production,  outweighing 
an  increase  of  6  per  cent  in  shipments, 
stocks  on  hand  Nov,  1  amounted  to 
4,157,000  bbl.,  a  drop  of  12  per  cent 
from   the  previous  month. 

Brick — Information  as  of  Nov.  1,  re- 
ceived  from   members   of   the   Common 


REPORT  ON  COMMON  BRICK  FROM  94  V  Aul).'^  AS  OF  NOV.  I,  1922 

No.  of  Plants  Burned          I'nburned  Price 

Dist.                                                      firms  closed  brick   on         lirick  on  Orders  on  per    thousand 

.N'o.          Including  States  of        reporting  down  hand              hand  books  at    brickyard 

1.  N.Y..  New  England 7  4  5,877,000       5,515.000  2.590,000  $12  00  to  $18  00 

2.  Pa.,  N.,I.,  Md,  D.  C,  Del..        10  0  9.062,000  8,052,000  32,648,000  I3  50t<.     19  00 

3.  Va.,  N.CS.  C.,Ga„Fla....         7  0  2,829.000       2,407,000  2,974,000  I2  00>o     18  00 

4.  Mich.,Ohio,  W.  Va II  I  14,906,000  11,107,000  13,453,000  I2  50lo     15  00 

5.  III.,  Ind.,  Wis 25  I  175.792,000  31,511,000  157,298,000  9  50lo     15  50 

6.  Ky.,    Tenn.,    Miss.,    Ala., 

,      xT-^fK;'',"-,  ■;,.■•■    v;-.-         ^  '  4,660,000       3,707,000  9,443,000  9.37lo     16.00 

7.  N.  &  S.  Dak.,  Mmn.,  Neb,, 

o      ^.^■''•?K'"'-;V'l-; *  *  4,255,000       1,838,000  2,153,000  I0.25to    18.00 

8.  Okla.,lex.,  N.M 6  2  5,611,000       1,701,000  1.390,000  7  00lo     12  00 

9.  Wash.,  Ore.,  Mont,,  Wye, 

.„      ^  Wa.,  I'tah,  Colo 6  2  1,880,000          801,000  745,000  I2.00(o     16  00 

10,     Cahf.,  Ariii.,  Nev 6  I  7.853,000  10.787,000  10,000,000  ll.OOto     15   50 

94  16  232,733,000  77,426,000  232,694,000 


and  orders  for  877,714,760  ft.  b.m.,  for 
the  four  weeks  ending  Nov.  25,  This 
represents  a  drop  of  about  4  per  cent 
in  production;  a  gain  of  6  per  cent  in 
shipments  and  17  per  cent  in  orders, 
over  the  four  weeks,  preceding.  The 
industry,  as  a  whole,  now  statids  at 
about  10  per  cent  below  normal,  as  to 


Brick  Manufacturers'  Association,  pro- 
ducing 70  per  cent  of  the  country's  out- 
put of  common  brick,  shows  that  .stocks 
of  burned  brick  on  hand  increased  21  per 
cent  and  unburned,  83  per  cent  during 
the  month.  Orders  fell  off  only  0.4  per 
cent  between  Oct.  1  and  Nov.  1,  1922. 
Si.xteen  plants  closed  on  account  of  the 


built  up  in  anticipation  of  demand  and 
are  now  very  complete,  in  spite  of 
transportation  difficulties.  Brick  plants 
to  operate  during  cold  weather,  in  view 
of  heavy   demand. 

Minneapolis-Dealers  report  condi- 
tions of  stocks  in  all  building  materials, 
notably  better  than  month  ago,  due  to 
seasonal  falling  off  in  construction 
operations.  About  20,000  bbl.  of 
cement  in  local  warehouses.  Dealers 
able  to  furnish  enough  brick.  Lumber 
stocks  low,  as  usual  at  this  time,  esti- 
mated at  about  25  per  cent  below  nor- 
mal for  season. 

Detroit  -Sewer-pipe  stocks  small,  but 
sufficient  to  supply  demands.  Cement 
shortage  relieved;  ample  supply  for 
immediate  shipment  at  nearby  mills. 
About  fifteen  carloads  of  lime  at  ware- 
houses, with  quick  shipmto*-s  from  Ohio 
and  Michigan  plants.  Hollow  tile  stocks 
depleted;  large  deliveries  take  several 
days.  Moderate  reserves  of  dimension 
lumber  but  scarcity  of  structural  tim- 
bers. Asphalt  deliveries  require  one 
to  two  days. 

New  Orleans  Stocks  of  sewer  pipe, 
cement,  lime,  brick  and  hollow  tile  con- 
sidered fair;  with  demand  active.  Sand 
and  gravel  situation  better,  with  no 
market  for  crushed  stone.  Production 
of  Southern  pine  continues  below 
volume  of  orders  received. 

Atlanta — .Plenty  of  common  brick 
and    yellow    pine    lumber.      About    five 
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carloads  of  structural  steel;  twenty 
cars  each,  of  lime  and  cement;  and 
twenty-five  carloads  of  asphalt,  on  sid- 
ings. Hollow  tile  deliveries  take  four 
to  six  days;  six  to  eight,  required  on 
sewer  pipe. 

Philadelphia — 'Rail  deliveries  slow  on 
sewer  pipe  and  hollow  tile;  stocks  de- 
pleted. No  paving  stone  or  wood  blocks ; 
asphalt  plentiful.  Cement,  lime  and 
common  brick  reserves,  low;  shipments 
uncertain.  No  surplus  stocks  of  lum- 
ber, except  some  few  odd  sizes;  supply 
inadequate  to  meet  the  heavy  demand. 

New  York — Mill  shipments  of  long 
leaf  yellow  pine,  take  seven  to  nine 
weeks  from  time  order  is  placed. 
Unprecedented  shortage  of  materials  in 
crushed  stone  market.  No  new  orders 
being  booked;  dealers  concentrating 
upon  filling  of  contract  obligations. 
Enough  brick  for  winter  needs.  Slow 
mill  deliveries  on  all  construction  ma- 
terials. 

Montreal — Ample  supplies  of  sewer 
pipe,  cement,  lime  and  other  construc- 
tion materials.  Brick  deliveries,  how- 
ever, take  from  thi'ee  to  seven  days. 
Shortage  of  hollow  tile  reported.  Large 
retail  stocks  of  lumber. 


Business  Briefs 

Stock  market  more  active,  but  not  be- 
cause of  participation  by  general  pub- 
lic. 

Ford  Motor  Co.  capital  stock  amounted 
to  $17,264,500,  its  surplus  $289,935,296, 
and  its  reserves  for  income  taxes  (half- 
way through  the  year)  $44,848,893,  ac- 
cording to  the  last  statement. 

Steel  production  was  at  the  rate  of 
35,555,000  tons  per  year  in  November, 
the  largest  since  November,  1920.  Total 
output  of  1921  was  only  16,826,946. 
Pig  iron  production  was  at  the  rate  of 
94,990  tons  per  day,  against  85,092  in 
October. 

Building  contracts  of  $150,000  and  up 
awarded  in  the  United  States  this  year, 
to  Dec.  1,  numbered  1,790  worth  $682,- 
986,000,  according  to  Construction  News 
figures  of  Eiiginee)i)ig  Neirs-Record. 
These  comprised  such  structures  as 
offices,  banks,  schools,  hospitals,  etc., 
and  did  not  include  industrial  works, 
which  numbered  1,272  projects  worth 
$40,000  and  over,  totaling  $180,151,000. 

Petroleum  production  in  the  United 
States  was  63,620,520  bbl.  in  1900,  and 
469,639,000  in  1921.  In  the  ten  years 
from  1912  to  1921  inclusive  the 
Standard  Oil  Co.  of  New  Jersey,  which 
leads  all  the  oil  companies  in  the 
volume  of  business,  showed  net  earn- 
ings of  $775,163,260,  of  which  $115,517,- 
677'  was  paid  for  taxes,  $222,065,226 
for  dividends,  and  $437,580,357  was  ab- 
sorbed by  the  business. 

Foreign    exchange's    feature    is    the 

strength  of  sterling,  which  on  Monday 
closed  at  $4,594,  the  highest  since  1919. 
The  New  York  Times  says  "there  is 
little  doubt  that  England  has  been  buy- 
ing her  own  exchange  in  the  open  mar- 
l-et."  Authorities  state  that  the  French 
financial  situation  is  improving  and  the 
fact  that  this  improvement  has  not  been 
reflected  in  exchange  suggests  that  the 
franc  is  more  responsive  to  political 
events  than  to  the  economic  situation. 
The  German  mark  sold  for  .014  to 
.01 J  cent. 


Avoid  Transportation  Waste 
To  Reduce  Car  Shortage 

Loading   To   Cubical   Capacity;   Prompt 

Unloading,    Key    To    Problem — No 

Cars  To  Ship  Repair  Materials 

That  "the  railroad  problem  has  ceased 
to  be  njerely  a  problem  for  the  rail- 
roads," is  the  opinion  expressed  by  the 
National  Industrial  Conference  Board, 
in  its  survey  of  Dec.  3.  The  report 
continues:  "It  has  become  one  of  the 
great  industrial  problems  of  the  coun- 
try. It  has  ceased  to  be  merely  a 
matter  of  combinations,  rebates,  rates, 
regulations  and  the  like.  It  has  become 
a  question  as  to  whether  this  country 
shall  have  a  real  railroad  service  admin- 
istered for  the  benefit  of  the  country 
as  a  whole,  or  whether  a  variety  of 
diversified  interests,  —  the  farmers, 
labor,  or  any  other  group, —  shall  seek 
to  regulate  the  railroads  for  their  own 
exclusive  benefit. 

"The   railroads   have   been   I'egulated 
to     the     point     of     debility.       Wages, 
together  with  working  conditions,  form 
a   large   item    of  expense.     They   have 
been   regulated,   usually   upward,   by  a 
government    board.      Income    has    been 
regulated  through  control  of  rates,  with 
a   consequent  progressive   reduction   of 
the  ratio  of  earnings  to  cost  of  service. 
Intercorporate  agreements  which  would 
have     permitted     desirable     operating 
economies    are    prohibited.      How    the 
railroads — or  for  that  matter  any  busi- 
ness enterprise — under  such  conditions, 
could   be  expected  to  maintain  service, 
improve  their  equipment  and   roadbed, 
seek  new  capital  for  needed  extensions 
and  pay  a  fair  dividend  on  the  invested 
capital,   is   a   problem   for   which   those 
who   are  occupied   in   framing    railroad 
regulation    have    offered    no     solution. 
Certain  individuals  and  certain  groups 
in    Congress    are    threatening    further 
drastic  regulations  of  the  railroads.   But 
so  far  no  comprehensive  or  intelligent 
plan  for  attacking   the   vital   problems 
involved   has   been   advanced." 
No  Cars  To  Ship  Car  Materials 
The   situation    resolves    itself   into    a 
condition  where  there  are  no  cars  avail- 
able to  ship  materials  to  build  new  cars 
or   repair   those   in   bad   order.     Several 
car-building   and   repair  companies   are 
having  trouble  in  securing  shipments  of 
lumber,  already  contracted  for.    Owing 
to    the    greatly    increased    demand    for 
car  repair  materials  and  the  necessity 
of  putting  into  use  all  available  freight 
cars,    anything    that    can    be    done    to 
expedite  the  movement  of  materials  to 
these  car  companies  will  not  only  help 
the   railroads,    but   will   also   put    more 
cars  in  service  at  an  earlier  date.    Fol- 
lowing   a    decrease    in    car    shortages, 
consequent    to    a    seasonal    decline    in 
freight  loadings;  as  well  as  a  reduction 
in  the   number   of  bad   order  cars   and 
locomotives,  due  to  gains  in  employment 
of  shop  mechanics,  comes  the  Car  Effi- 
ciency  Circular,   issued    Dec.    1    by   the 
.American    Railway    Association.      This 
circular  embodies  an  appeal  to  shippers, 
made  with  the  full  knowledge  that  rail- 
roads recognize  their  own  responsibility 
for   prompt    movement,   of   loaded    and 
empty  equipment,   as  being  one  of  the 
primary    measures    necessary    to    avoid 
waste    of    transportation.      Among    the 
several   important  factors  contained  in 
the  circular,  are  the  following  sugges- 
tions to  shippers  and  receivers: 

(1)    In   buying  other  than  "less  car 


load"  shipments,  specify  "car  loads,"  not 
fixed    quantities    as   governed   by    tariff 
minimums  or  set  trade  units. 
t2)   Load   cars    the   day   placed. 

(3)  Load  to  cubical,  or  10  per  cent 
above   marked   capacity. 

(4)  Unload  cars  the  day  received 
thus  releasing  equipment  and  avoiding 
demurrage. 

Car  loadings  by  weeks  (Oct.  28  to 
Nov.  25),  as  reported  by  the  American 
Railway  Association,  during  the  last 
three  years,  are  shovni  in  the  following 
table: 

Week  1922  1921  1920 

Nov.  25 955,495  673,465  803,701 

Nov.  18 969.094  790.363  889,138 

Nov.  II 953.909  755,777  927,586 

Nov.    4 994,827  837,576  915,615 

Oct.  28 1,014,480  951,384  981.242 

The  demand  for  freight  cars  in  ex- 
cess of  supply,  reached  152,565  for  the 
week  ending  Nov.  23,  as  against  158,- 
236  cars  during  the  week  of  Nov.  15, 
1922.  This  represents  a  decrease  in 
shortages  of  over  5,000  cars  in  one 
week. 

Of  the  2,258,949  cars  on  all  lines, 
235,660  or  10.4  per  cent,  were  in  need 
of  repairs  on  Nov.  15.  This  shows  a 
slight  decrease  in  comparison  with 
249,960,  in  bad  order  on  Nov.  1,  1922. 


Union  Rejects  Award  by 
Jurisdictional  Board 

Trades  Clash  Provokes  Strikes  on  New 

Cleveland  Bank — Hoover  Regrets 

Defiance    of    Board 

Washinciton  Correspondence 
Much  interest  is  being  shown  in 
Washington  as  to  expected  develop- 
ments from  the  refusal  of  the  carpen- 
ters' union  to  accept  the  decision  of  the 
National  Board  for  Jurisdictional 
Awards  in  the  building  industry,  which 
declared  that  metal-trimming  work 
properly  belonged  to  the  sheet  metal 
workers.  The  board  met  Nov.  15  and 
16,  but  withheld  announcement  of  its 
proceedings  for  a  week. 

Attention  has  been  attracted  to  the 
attitude  of  the  carpenters  in  connection 
with  work  on  the  new  Cleveland  Federal 
Reserve  Bank  building,  where  a  clash 
of  interests  between  the  carpenters  and 
metal  workers  led  to  a  strike  of  other 
crafts. 

Inasmuch  as  the  Board  for  Juris- 
dictional Awards  is  a  voluntai-y  organ- 
ization, without  governmental  force,  set 
up  to  bring  harmony  to  the  crafts  of 
the  building  industry  and  save  loss  to 
all  concerned  from  conflicts  over  which 
union  shall  perform  specific  classes  of 
work,  there  has  been  a  special  effort 
to  prevent  lawsuits  and  preserve  the 
organization  as  a  mutual  give-and-take 
proposition. 

There  have  been  indications  recently 
that  the  carpenters  might  ask  for  a 
rehearing  of  the  metal  trimming  case. 
If  this  were  done  before  the  board  at 
its  last  meeting,  the  fact  was  not  made 
public. 

Hoover  Interested 

Secretary  of  Commerce  Hoover  has 
expressed   his   views  as   follows: 

"I  greatly  regret  to  see  the  strike  in 
Cleveland  from  failure  of  acceptance  of 
the  awards  of  this  board.  I  interested 
myself  greatly  in  the  creation  of  the 
board,  comprised,  as  it  was,  of  the  rep- 
resentatives of  the  building  trades,  con- 
tractors, architects  and  engineers.     Its 
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awards  as  to  jurisdictional  limits  in  the 
different  trades  have  been  universally 
accepted  except  in  one  trade,  and  it  has 
saved,  literally,  millions  of  dollars  for 
the  workers,  contractors  and  owners  of 
building.s.  Nothing  is  more  impossible 
to  deal  with  in  strikes  than  quarrels 
between  the  trades  themselves,  and 
this  board  bade  fair  to  secure  national 
solution  of  this  entire  problem  in  the 
building  trades. 

"It  would  be  a  national  calamity  if 
there  were  failure  of  the  public  and  the 
workers  themselves  to  support  the 
board's  decisions  and  to  require  through 
public  sentiment,  adherence  to  them. 

"This  board  represents  also  the  abil- 
ity of  American  industry  to  get  together 
and  solve  its  own  quarrels  and  set  up 


its  own  standards  without  official  inter- 
ference, and  a  voluntary  acceptance  and 
good  will  toward  the  board  by  all  par- 
ties in  a  community  is  absolutely 
essential  if  we  are  to  make  progress 
in  the  solution  of  our  many  thousands 
of  troubles." 


I.  C.  C.  Removes  Restrictions 
on  Open-Top  Cars 

Wash ini/ton  Corrfspondvncc 
All  restrictions  on  the  use  of  open- 
top  cars  have  been'  removed  by  the 
Interstate  Commerce  Commission  and 
all  priority  of  movement  of  certain 
commodities  has  been  cancelled.  This 
action    was    taken    Dec.    8    when    the 


Commission  issued  amendment  No.  4 
to  Service  Order  No.  5  and  amendment 
No.  2   to   Service  Order   No.  24. 

Service  Order  No.  22  is  the  only 
general  service  order  still  outstanding. 
This  order  directs  all  common  carriers 
to  forward  traffic  to  destination  by  the 
routes  best  calculated  to  expedite  its 
movement  and  to  relieve  congestion. 
There  are  a  few  orders  outstanding, 
dealing  with  the  placement  of  cars  to 
meet  individual  and  specific  emer- 
gencies. 


Next  week — resume  of  recent 
public  bond  sales,  showing  rate, 
yield,  price  and  by  whom  handled. 


Weekly  Construction  Market 

THIS      limited      price      list      is      published  Moreover,   only   the  chief  cities  are  quoted,  complete    quotations     for     all     construction 

weekly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materi;ils    and     for     the     important     cities, 

rent    prices    on    the    principal    construction  can    be    had    by    noting    actual    biddings    as  The    last    complete    list    will    be    found    in 

materials     and    of    noting    important    price  reported  in  our  Construction    News  section,  the    issue     of    December    7;    the    next,    on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  January    4. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas      Cliicago  apolis         Denver     Francisco      Seattle    Montreal 

Structural  shapes,  100  lb ?3.14  33.9.';       J4.40        «3.02|           ?3.1S  S3. 85          23.25         553.80  —g3. 50 

Structural  rivets,  100  lb 3.85  4.60         6.00           3.75               4.00  4.80             4.75           4.2S     -f-6.00 

Reinforcingbars,  iin.  up.lOOlb 3.04  3.85         4.00           2.92^              3.05  — 3.62J           3.35           3.80         3.25 

Stee!    pipe,    black,   2',    to   6   in.    lap, 

discount 54%  53.95%     45%       59^%             57-5%  41%    39.2@51.8%    40%      30.00 

Cast-iron  pipe.  6  in.  and  over,  ton —54.30  —45.82      55.00   -f51.20@52.20  -.-4.16  63.61       -f54.00     —53.00       55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60  2.54  2.25  2.20  2.39  2.85  2.71  2.90  2.88 

Gravel,  2  in.,  cu.vd 2.00  1.75  2.25  2.25  1.75  1.90  2.15  1.00  1.50 

Sand   cVyd          ' 100  1.32  1..S7*  2.25  1.00  1.00  1.50  1.00  1.25 

Crushed  stone.  J  in.,  cu.yd 1.75  2.10          1.65  2.25  2.2S  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  ft  .^9.00  36.00       40.00     -1-52.00         4-40.75  39.75  3vOO         23.50       50.00 

Lime,  finishing,  hydrated,  ton 16.80®   17.10     23.00       22. .50         18.00  25.50  24.00  22.00         24.00       21.00 

Lime  common,  lump,  per  bbl 2. 7S@  3.134       1.85         2.50  1.40  1.40  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000...    -|-18.00@19. 10       11.50         9. 90         11.00  18@19  12.00  15.50         14.00       16.00 

Moltow     building     tile,     4x12x12, 

per  block Not  used       -t-.0859       .115  .0796  .065  .11        -|-.115 

Hollow    partition    tile     4x12x12, 

perblock 1230  -f.0859       .115       —0674  ....  .065  .108  .11 

Linseed  oil,  raw,  5  bbl.  lots,  gal 9C  —.96    —1.05  .95  1.00  1.08  1.04  .86        1.02 

Common  Labor: 

Common  labor,  union,  hour 60  .35       .30®. SO        S0®.S5  .5(,1      .S0@.60      

Common  labor,  non-union,  hour 45@.60  .30       .30®. 50  .72i        .35®. 50        .35®. 50     .475®. SO 30®. 35 

ExplaDation  of  Prices — Prices  are  to  con-  ment   on   cars.     Gravel   and   crushed   stone  niinnl.     Common  lump  lime  per  ISO-Ib.  net 

tractors  in  carload   lots  unless  other  quan-  quoted    at    pit.      We    quote    on    brown    lime  Lumber   prices   are    to   dealers    in    >Tirds   at 

ties    are    specified.      Increases    or    decreases  per    ISO-lb.    net;     white    is    $1.55    for   Kelly  San  Francisco,  for  No.  1  flr  common, 

from   previous   quotations  are   indicated   by  I-sland  and  $1.45  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

+     or    -    signs.      For    steel    pipe,    the    pre-  labor  not  organized.                .   .,      ^     „,    „,„„  instead   of   pine.      Uuiiip    tlni.shing   lime    per 

vailing    discount    from    list    price    is    given:  Wenver    quotes    on    fir    instead    of    pine  jgo-lb.  net.      Hollow  building  tfle  delivered. 

45-5%   means  a  discount  of   4.,   and   5  per  Cement    "on   tracks    ;    gravel    and    sand    at  Hydrated   lime   in  paper  saSks.     Sand   and 

cent.     Charge  is  1.5c.  per  100  lb.  for  cutting  pit;   stone  on  cars;    lime,   brick,  hollow  tile  g,.%vyi   .^  bunkers 

reinforced   steel   into    2-ft    lengths   or   over,  and  lumber  on  job.     Tile  price  is  at  ware-  '        ,'      ,              '        _        ,       ^    ,     .     ^     , 

New  York  quotations  delivered,  except  house.  Linseed  oil.  delivered,  in  wooden  Montreal  quotes  on  Douglas  fir  instead  of 
cand  gravel  and  crushed  stone,  along.-iide  bbl.  Common  lump  lime  per  180-lb.  net.  pine.  Sand,  stone,  gravel  and  lump  lime 
dock'-  common  lump  lime,  in  280-Ib,  bbl.  Atluutit  quotes  sand,  stone  and  gravel  Per  ton.  Cement,  lime  and  tile  are  de- 
net  and  hydrated  lime  f.o.b.  cars ;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  ivered  :  sand,  gravel  and  stone  on  Sid- 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  limo  per  180-lb.  net.  ing ;  brick  f.o.b  plant ;  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate,  Sljc.  ;  Dallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
nick  and  shovel  men,  6flc.  per  hr.  cement,    cast-iron    pipe    and    crushed    stone  price    is   m   Canadian    funds    (the  Canadian 

Chic.iBo    quotes    hydi-ated    lime    in    50-lb.  f.o.b.    cars,    other   materials    delivered.  dollar  stands  at   99.3 1).  Bab  charge  is  80e. 

bags-    common   lump   lime   per    180-lb.    net.  Sim    FrunciKCO    quotes    on    Heath   tile.    5i  per    bbl        Oi.seount     of     loc.    per    bbl.     for 

Lumber  delivered  on  job.  x    8    x    Hi.       Prices    are    all    f.o.b.    ware-  liayment     w-ilbin     20     days     from     date     ot 

MiiineapuliN  quotes  on  fir  instead  of  pine,  houses  except  C.  1.  pipe,  which  is  mill  price  shipment,     jleel  pipe  per  100  It.  net;  2i-in., 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   trciijht   to   railway   depot   at   any   ter-  $30;   6-in.,   $110. 

Changes  Since  Last  Week 

General  downward  trend  of  coke  and  readily;   quotations  now  $1.90(ffi$2  per  reports  Douglas  fir  at  $40.75,  advanced 

pig  iron  prices,  finds  basic  and   No.  2  100  lb.,  Pittsburgh.    Plate  buyinjr  mostly  from  $39.7.t  per  M  ft.  b.ni. 

foundry  iron  at  $25  per  ton,  Pittsburgh,  for     tank     construction     and     railway         Rise  of  $1  per  M  in  common  brick,  on 

including  freight  from  valley.     This  is  use.      Reinforcing  bars,  $1.90  for  first  New   York    market,    attributed    to    un- 

a  drop   of  $2.50  per  ton  during  week,  quarter  delivery;  current  business  still  usual    demand   for    this    season    of    the 

Current  price  of  steel  shapes  at  mini-  at  $2  per  100  lb.  year.     Brick  now  $18(a)$19.10,  delivered 

mum  of  $1.90  per  100  lb.,  f.o.b.  mill,  for        Lumber    price    situation    strong,    for  to  job,  as  against  $18@$18.55  per  M., 

delivery   in   first  quarter  of  1923.     As  the  present,  with  rises  reported  in  two  last  week. 

high  as  $2.10,  however,  has  been  quoted  important  centers.    Chicago  quotes  yel-         Linseed    oil    market    firmer   in    most 

on     orders     for     immediate     shipment,  low-pine  structural  timbers  (base  sizes)  cities;  declines  reported,  however,  of  Ic 

Plate  tonnages  are  not  being  placed  so  at  $52,  up  from   $51;  and    Minneapolis  in  Atlanta  and  2c.  per  pal.  in  Dallas. 
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The  Spirit  of  Christmas 

How  clouded  have  been  the  Christmastides  of  re- 
cent years!  We  have  tried  hard  to  throw  our- 
selves into  them  wholeheartedly,  but  always  there  has 
been  the  shadow  of  great  disturbances.  The  first 
Christmas  with  this  clouded  background  was  that  of 
1914.  The  oppression  of  war  increased  in  the  following 
years  until  1917  our  hearts  were  overseas  and  Christ- 
mas was  a  prayer  for  those  whose  lives  were  in  the 
balance.  Then  the  relief  of  1918,  to  be  followed  by 
holiday  seasons  darkened  more  and  more  by  hunger, 
starvation,  economic  ruin. 

This  year  there  is  less  war  and  there  is  less  of 
hunger,  less  of  actual  starvation,  but  more  of  economic 
rum.  Central  Europe  is  near  despair.  The  hates  of 
the  war  have  become  the  hates  of  peace,  preparing  for 
new  war.  The  ententes  of  war  days  have  become  the 
distrusts  of  the  pseudo-peace. 

Nor  if  we  look  at  home  can  we  find  relief.  There  is 
no  war  here,  it  is  true;  hardly  even  hate.  But  of  dis- 
trust there  is  much,  distrust  between  employer  and 
employed.  The  consequences  of  the  great  strikes  are 
still  with  us;  the  omens  betoken  another  great  conflict 
in  prospect. 

Is  there  a  panacea?  Our  answer  always  is  that  there 
is  no  panacea.  In  practice  that  is  true,  and  it  is  true 
not  because  a  great  remedy  does  not  offer,  but  because 
we  humans  refuse  to  accept  the  remedy.  There  is  a 
panacea,  if  we  would  but  convert  the  world,  ourselves, 
to  its  use.  That  panacea  is  the  spirit  of  Christ — the 
spirit  that  the  Christian  world  will  celebrate  and  praise 
next  Monday,  but  which  it  fails  to  carry  into  action. 
That  spirit.  His  spirit,  is  the  negation  of  hate.  It 
teaches  us  that  we  must  not  covet  our  neighbor's  goods. 
It  tells  us  that  we  must  do  to  others  as  we  would  be 
done  by. 

Idle  words?    Ah,  no.    Good  words  on  idle  ears. 


The  hope  of  the  world — the  warring  economic  world 
of  Europe,  the  strifeful  economic  world  here — is  in  the 
adoption  as  an  active  force  throughout  the  entire  year 
of  the  spirit  we  turn  to  on  Christmas,  the  spirit  of 
Christ,  of  love  one  to  another. 


The  Season's  Greetings 

THIS  week  will  find  the  mail  of  each  reader  of 
Engineering  Neavs-Record  swelled  with  greeting 
cards.  From  far  and  near  they  come.  Here  is  one 
from  a  business  acquaintance,  there  one  from  a  com- 
panion of  boyhood  joys  and  griefs,  another  from  a 
relative  separated  by  a  continent's  or  an  ocean's  span. 

One  and  all  they  bring  the  cheery  greeting  of  Christ- 
mas. They  radiate  good  will.  They  tell  us  that  at  this 
season  we  forget  our  particular  daily  cares  and  expand 
into  the  spirit  that  embraces  the  whole  Christian  world. 

In  this  welcoming  group,  with  those  friends  who  are 
wishing  you  a  Merry  Christmas  and  prosperity  in  the 
New  Year,  Engineering  News-Record  wishes  to  be  in- 
cluded— yes,  included  as  a  friend.  And  surely  the  edi- 
tors have  a  right  to  feel  that  their  greeting  will  be 
welcomed,  for  never  in  the  history  of  the  paper,  or  that 
of  its  lineal  predecessors,  have  we  had  a  year  in  which 
you  have  shown  so  much  interest  or  given  us  so  much 
co-operation.  We  have  had  occasion  as  never  before  to 
ask  your  advice  and  assistance.  Through  questionnaire 
and  letter  we  have  called  on  you  for  help,  and  most 
generous  has  been  the  response. 

Therefore,  our  Christmas  greetings  are  freighted  not 
merely  with  good  wishes  for  the  great  day  and  for  the 
future  but  with  our  sincere  gratitude  for  your  support 
and  assistance.  You  have  been  most  generous.  With- 
out you  our  efforts  would  have  been  less  fruitful.  We 
thank  you  and  pray  for  you  the  choicest  blessings  of 
Christmas  day — happiness  and  the  peace  which  sur- 
passeth  all  understanding. 


State-Owned  Power  Again 

SINCE  his  election  last  month  Governor-elect  Smith 
of  New  York  has  several  times  taken  occasion  to 
emphasize  his  intention  to  insist  on  the  state's  owning 
and  controlling  all  of  its  water  power  resources.  State 
control  of  water  power,  he  says,  was  one  of  the  tenets 
of  the  Democratic  platform  and  therefore  becomes  a 
command  to  a  candidate  elected  upon  that  platform. 
This  is,  of  course,  the  proper  political  attitude,  and  no 
one  can  doubt  the  governor's  honest  intent.  The  issue, 
however,  is  much  too  big  to  be  blanketed  in  a  party 
platform  and  to  be  settled  by  a  vote  which  was  affected 
by  a  dozen  other  conditions  quite  unrelated  to  water 
power.  It  deserves  a  special  referendum  of  its  own, 
just  as  it  had  last  month  in  both  California  and  South 
Dakota.  It  is  easy  to  inveigh  against  the  exploitation 
by  private  interests  of  the  great  power  resources  of  the 


state,  but  when  a  definite  state  ownership  program  is 
submitted,  the  complications  become  apparent  and  the 
voters  are  apt  to  follow  the  lead  of  California,  where  a 
.  comprehensive  state  owned  power  system  was  rejected 
and  of  South  Dakota,  where  a  specific  state-owned  plant 
was  turned  down.  New  York  should  profit  by  the  ex- 
ample of  its  sister  states. 

Steelwork  and  Weather  Exposure 

SUMMARIZING  years  of  experience  in  maintaining 
large  steel  outdoor  structures,  an  engineer  recently 
stated  that  the  older  structures  under  his  care  have 
proved  to  be  seriously  lacking  in  resistance  to  weather 
exposure,  due  to  certain  minor  details.  Excessive  spac- 
ing of  stitch  rivets  was  his  principal  point  of  criticism; 
the  riveting  fails  to  draw  the  component  parts  of  the 
steel   members    into   contact   tight    enough   to   prevent 

1053 


1054 


E  X  G  I  N  E  E  R  I  N  G     N  E  W  S  -  R  E  C  0  R  D 


Vol.  89,  No.  25 


moisture  entering  and  rust  beginning,  and,  corrosion 
once  started,  its  wedging  effect  due  to  volume  expansion 
as  oxygen  is  taken  up  produces  a  further  spreading  of 
the  plates  and  facilitates  the  destructive  process.  Closer 
stitch  riveting  in  the  later  .structures  has  virtually 
eliminated  this  trouble.  The  widely  spaced  riveting  was 
laid  out  with  a  view  to  the  structural  strength  of  the 
uncorroded  part,  in  other  words  for  proper  strength 
under  indoor  conditions,  but  it  proved  inadequate  in 
the  long  run  for  outdoor  exposure.  It  happens,  un- 
fortunately, that  current  designing  rules  do  not  differ- 
entiate between  the  requirements  of  indoor  and  outdoor 
exposure.  At  most  they  recommend  taking  account  ol 
the  effects  of  the  weather  by  adding  a  certain  thickness 
of  metal  for  loss  by  rusting— an  oldtime  rule  whose 
value  today  is  rather  questionable.  As  the  experience 
above  quoted  indicates  that  exposure  resistance  may 
depend  on  the  detailing,  there  appears  to  be  opportunity 
for  improving  the  rules  of  practice.  In  preparation  for 
such  improvement,  it  would  be  of  value  to  have  the 
question  illuminated  by  notes  from  the  experience  of 
other  maintenance  engineers. 

Wide  Piers  on  the  Pacific 

SEEMINGLY  the  port  development  technique  develop- 
ing on  the  Pacific  Ocean  differs  materially  from  that 
on  the  Atlantic.  It  has  for  its  basis  long  and  wide 
piers,  over  300  ft.  in  width  in  many  cases,  amply  cov- 
ered with  tracks  and  warehouses,  with  full  equipment 
of  railroad  tracks  both  on  the  piers  and  in  the  approach 
area,  which  may  be  devoted  to  warehouses  or  to  fac- 
tories. The  type  is  well  developed  at  Seattle  and  Van- 
couver on  the  east  shore  of  the  ocean,  with  similar 
tendencies  at  such  minor  ports  as  Astoria  and  Los 
Angeles,  and  now  we  see  from  the  latest  report  from 
Kobe  that  Japanese  engineers  are  following  with  an 
accuracy  typical  of  their  nation  the  principles  of  pier 
layout  made  familiar  in  the  English  speaking  Pacific 
ports.  European  ports  do  not  run  to  piers  for  ship 
docking  so  there  is  little  comparison  there  but  the  great 
Atlantic  American  ports  have  been  most  reluctant  to 
adopt  the  wide  and  long  pier  now  apparently  standard 
on  the  Pacific.  Philadelphia  and  Boston  have  gone  fur- 
ther in  this  respect  than  New  York,  but  none  show  such 
structures  as  either  Kobe  or  Seattle,  though  advanced 
port  thinking  indicates  that  the  piers  at  the  latter  port 
should  be  most  satisfactorv  for  easy  and  economical 
freight  handling  and  transference. 

Survival  of  the  Stronger 

IN  THESE  days  of  automobile  crowding  and  speeding. 
it  need  not  be  surprising  if  we  read  that  a  car  in 
trying  to  cross  a  bridge  missed  its  aim  at  the  clear 
roadway  and  struck  the  bridge  instead,  as  happened  in 
Central  Pennsylvania  recently.  Nor  is  there  much 
ground  for  being  alarmed  at  hearing  that  the  bridge 
succumbed  under  this  treatment  and  fell  into  the  river. 
A  single  accident  of  the  kind  does  not  throw  doubt  on 
the  strength  of  highway  bridges  generally.  But  when 
a  second  accident  of  precisely  the  same  kind  happens 
within  a  few  weeks  not  many  miles  from  the  location 
of  the  first,  the  matter  becomes  almost  sensational.  In 
any  clash  the  stronger  contestant  is  apt  to  survive  and 
the  weaker  fail;  and  it  now  appears  that  in  a  clash 
of  automobile  and  bridge,  the  bridge  proves  to  be  the 


weaker — the  automobile  in  some  fashion  survives,  but 
the  bridge  goes  down.  This  is  likely  to  be  a  disillusion- 
ment to  the  people  who  pay  for  bridges  and  use  them. 
They  expect  a  bridge  to  weather  both  the  fair  and 
the  foul.  Bridge  builders  doubtless  have  the  same  idea. 
But  their  conventional  rules  and  principles  of  bridge 
design  contain  nothing  about  making  a  bridge  strong 
enough  to  resist  the  shock  of  a  colliding  automobile; 
there  is  much  hairsplitting  detail  about  loads,  dynamic 
effect  of  traffic,  wind  action,  and  the  like,  but  not  a 
word  concerning  the  trouble-making  potentialities  of 
even  a  Ford  roadster  run  amuck.  Obviously,  if  all  the 
careful  proportioning  for  normal  service  does  not  make 
a  bridge  strong  enough  to  withstand  the  rough  handling 
of  day-by-day  existence,  its  practical  value  is  open  to 
question.  If  collisions  will  happen,  the  bridge  should 
not  go  down,  whatever  becomes  of  the  car.  As  to  the 
chance  of  such  collision,  everyone  who  has  rounded  a 
sharp  turn  and  seen  a  narrow  bridge  coming  toward 
him  at  the  I'ate  of  some  forty  feet  per  second  is  sure  to 
have  a  lively  sense  of  the  possibilities.  Unless  the  two 
Pennsylvania  wrecks  are  so  exceptional  as  to  merit  no 
further  consideration,  we  must  either  provide  mechan- 
ical traffic  guidance  at  bridges,  or  we  must  build  the 
bridges  strong  enough  for  the  colliding  vehicle. 

A  Complaint  Without  Particulars 

WITHIN  the  last  few  weeks  three  of  the  six  com- 
missioners of  the  New  York  Port  Authority  have 
separately  and  publicly  charged  the  railroads  with  a 
failure  to  co-operate  adequately  in  carrying  out  the 
Port  Authority's  plan  for  the  unification  of  port  facili- 
ties. Now  we  learn  that  the  Interstate  Commerce  Com- 
mission is  to  bring  to  bear  on  the  roads  such  pressure 
as  it  may  command.  It  is  too  bad  that  the  consuming 
public,  which  is  so  vitally  interested  in  the  progress  of 
the  Port  Authority,  has  not  been  informed  in  greater  de- 
tail as  to  the  plans  in  which  the  railroads  have  failed  to 
co-operate.  The  Port  Authority  is  so  constituted  and  its 
powers  are  so  circumscribed  that  if  ever  it  is  to  deal 
successfully  with  the  independent  transportation  agen- 
cies it  must  enjoy  a  considerable  measure  of  public 
support.  This  support  will  not  be  forthcoming  in  the 
interest  of  general  principles  and  vague  proposals,  and 
we  suggest  for  the  consideration  of  the  Interstate  Com- 
merce Commission  in  its  inquiry  a  policy  of  more  defi- 
nite explanation  to  the  public  as  to  what  it  would  like 
to  have  the  carriers  do.  Incidentally,  it  might  help 
to  learn  the  recommendations  of  the  Committee  on  Eco- 
nomics and  Engineering  of  the  National  Association  of 
Owners  of  Railroad  Securities.  Composed  as  it  was,  of 
engineers,  all  eminently  qualified  technically,  and  free 
from  commercial  or  political  interest,  this  committee 
must  have  arrived  at  some  conclusions  that  would  be 
helpful.  They  may,  for  example,  have  worked  out 
specific  plans  for  the  consolidation  of  car-floatage  equip- 
ment and  other  terminal  facilities,  to  which  one  of  the 
commissioners  has  alluded.  As  the  representatives  of 
railroad  security  owners  in  general,  they  may  have 
worked  out  also  a  basis  of  co-operation  that  would  be 
fair  to  all  the  roads  whose  interests  are  affected.  But 
although  this  report  was  completed  several  months  ago 
it  has  not  yet  been  given  the  publicity  that  was  accorded 
to  a  similar  report  by  the  same  committee  on  the  Chi- 
cago situation. 
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Higher  Pay  for  Government  Engineers 

EVERY  year  the  deplorably  low  standard  of  pay  for 
the  engineers  in  the  federal  departments  is  brought 
before  the  limited  audience  which  reads  the  annual  re- 
ports of  the  heads  of  those  departments.  Between  times 
the  subject  becomes  one  of  those  unpleasant  topics 
generally  recognized  as  unpleasant  and  therefore 
avoided  by  everyone  but  those  immediately  concerned. 
This  year  the  departmental  reports  are,  if  anything, 
more  insistent  on  the  evils  of  under  pay  than  ever  before. 
Every  head  of  a  department  puts  this  before  every- 
thing else  as  a  matter  requiring  immediate  remedy  and 
as  an  e.xplanation  of  deficiency  in  morale  or  execution. 

"The  very  heart  of  the  government,"  says  Director 
Jones  of  the  Coast  and  Geodetic  Survey,  "is  being  eaten 
away,  leaving  what  appears  from  the  outside  viewpoint 
a  working  organization  but  one  which  is  steadily  and 
certainly  deteriorating  from  within."  Director  Putnam 
of  the  Lighthouse  Service  says  "The  legislation  most 
urgently  needed  is  a  revision  of  the  salaries  to  permit 
the  service  to  attract  a  high  grade  of  suitable  and  effi- 
cient employees."  Secretary  Hoover  thinks  that  the  ex- 
cessive turnover  in  his  department  may  be  "attributed 
to  an  abnormal  condition  of  dissatisfaction  and  restless- 
ness resulting  from  inadequate  salaries." 

In  the  same  week  that  these  reports  were  being  made 
public,  the  Civil  Service  Reform  League  met  in  Wash- 
ington and  in  convention  assembled  resolved  that  |700,- 
000,000  a  year  could  be  saved  in  Washington  by  "abol- 
ishing useless  jobs,  dismissing  incompetents,  providing 
adequate  pay  for  adequate  work,  introducing  modern 
methods  and  promoting  only  the  most  capable  work- 
ers." While  the  latter  part  of  this  generalization  has 
the  same  import  as  the  plaints  of  the  government  heads, 
it  is  the  first  part  which  explains  most  of  the  delay  in 
providing  adequate  compensation  for  the  government 
employee,  including  the  engineer.  Money  must  be 
saved,  not  spent,  in  Washington  now.  Somewhere  up 
near  the  top  of  government  must  be  some  one  who 
looks  with  a  cold  and  unsympathetic  eye  on  any  expendi- 
ture, who  regards  every  dollar  spent  as  a  dollar  wasted 
and  who  permits  to  go  through  only  such  appropria- 
tions as  are  absolutely  necessary  to  the  state. 

Freely  it  is  admitted  that  there  may  be  expenditures 
today  which  save  money  tomorrow  and  savings  today 
that  will  take  many  times  their  value  to  pay  for  some 
years  hence.  That,  however,  is  the  academic  and  gen- 
eral statement.  What  the  Budget  Bureau  and  the  Ap- 
propriations Committee  have  to  consider  is  that  the 
cost  of  government  must  be  reduced  and  the  obvious 
and  easy  way  to  retrench  is  to  refuse  to  appropriate. 
The  government  officials  who  feel  that  their  depart- 
ments are  disintegrating  under  their  very  eyes  and  the 
civil  service  reformers  who  would  save  nearly  a  billion 
each  year  must  particularize  if  they  expect  to  influence 
a  hard-boiled  Congress.  They  must  show  definite  in- 
creases in  efficiency  by  increases  in  salaries.  Congress 
is  in  no  mood  to  believe  in  theories. 

This  is  written  in  complete  sympathy  with  the  needs 
of  government  salary  revision,  especially  in  the  tech- 
nical branches,  but  in  like  sympathy  for  the  demands 
on  Congress  and  the  budget  makers  for  a  reduction  in 
expenditure.  So  long  as  the  cost  of  government  con- 
tinues to  increase  and  the  field  of  government  service 
continues  to  enlarge,  it  will  be  difficult  to  establish  a 
more  equitable  basis  of  government  salaries.     The  pro- 


posed departmental  reorganization  will  make  such  re- 
arrangement of  salaries  easier  than  at  present  because 
it  will,  or  should,  establish  similar  qualifications  for 
similar  work  and  facilitate  a  standard  classification. 
It  will,  or  should,  hasten  the  ideal  conditions  pointed 
out  as  necessary  by  the  Civil  Service  Reform  League, 
and  show  Congress,  by  example  rather  than  by  precept, 
how  to  save  by  spending. 

Meanwhile  it  may  be  pointed  out  that  in  every  or- 
ganization those  who  think  and  produce  are  paid  less 
than  those  who  sell  those  thoughts  or  products.  The 
world  puts  a  disproportionate  value  on  getting  the  signa- 
ture on  the  dotted  line.  The  government,  be  it  noted, 
has  nothing  to  sell,  at  least  for  the  coin  of  the  common- 
wealth. Its  workers  are  all  producers  and  thinkers  and 
they  have  to  suffer  with  the  rest  of  that  class,  though  to 
be  sure  they  suflfer  somewhat  more  than  the  general  run 
in  private  business.  Any  campaign  to  raise  government 
salaries  must  be  made  a  part  of  a  reform  which  will  tend 
to  teach  those  who  control  wages  and  salaries  that  qual- 
ity controls  sales  just  as  much  as  does  salesmanship  but 
that  in  our  present  social  and  economic  system  those  who 
produce  quality  and  quantity  are  made  subordinate 
always  to  those  who  make  or  exploit  a  market. 


Much  Heat  but  Little  Light 

IN  THE  course  of  his  very  helpful  discussion  of  thj 
fundamentals  of  highway  department  or^anizatioa 
before  the  annual  meeting  of  the  Association  of  State 
Highway  Officials,  A.  R.  Hirst,  state  highway  enginec" 
of  Wisconsin,  turned  aside  to  pay  his  respects  to  tl:( 
railroads  and  their  managers.  "Most  of  the  railroa: 
executives"  said  Mr.  Hirst,  "are  running  around  weep- 
ing and  wringing  their  hands  because  the  motor  trucks 
and  the  motor  buses  are  making  it  impossible  for  them 
to  operate  at  a  profit.  At  the  same  time,  crops  rot  in 
the  field,  road  crews  lie  idle,  manufacturing  plants  shut 
down,  because  the  railroads  have  no  equipment  to  trans- 
port with  when  transportation  is  offered  and  needed. 
"'  *  *  They  (the  railroads)  are  not  a  pulsing  part  of 
the  American  business  fabric  but  a  dead  body  clogging 
the  stream  of  progress." 

As  might  have  been  expected,  this  criticism  has  not 
passed  without  comment  from  those  whose  sympathies 
are  with  the  railroads.  The  Wall  Street  Jovrnal  in 
particular  registers  a  protest  that  has  been  echoed  by 
others  like  minded  as  to  the  issue.  Mr.  Hirst  is  de- 
nounced by  that  journal  as  an  "agitator,"  an  "engineer 
in  politics,"  and  a  "merchant  in  grievances." 

Thus  does  intemperance  breed  intemperance  and  in- 
tolerant criticism  generate  much  heat  but  little  light. 
For  everyone  knows  that  although  the  railroads  are 
staggering  under  grievous  burdens  not  of  their  own 
making,  controlled  as  to  income  and  outgo  by  govern- 
mental dictum  until  their  credit  has  been  seriously  im- 
paired and  improvements  and  upkeep  halted,  there  are 
all  too  many  railroad  executives  who  are  hidebound  by 
tradition  and  who  would  fall  if  judged  by  the  standards 
applied  in  private  competitive  business. 

Let  us  grant  that  the  railroads  are  not  a  "dead  bodv 
clogging  up  the  stream  of  progress"  and  that  Mr.  Hirst 
is  none  of  the  undesirables  with  which  the  Wall  Street 
Journal  has  linked  his  name.  And  then  with  good  busi- 
ness standards  let  us  turn  to  the  task  of  developing  our 
railroads,  our  hignv.ays,  our  waterways  into  an  effective 
transportation  machine. 
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Track  Elevation  on  Long  Concrete  Viaduct  at  Aurora,  111. 

Burlington  Railroad  Build.s  Three-Track  Structure  Through   City — Concreting  by  Dump  Cars — 

Heavy  Kills  on  Line  and  Grade  Revision 


A  DEPARTURE  from  general  practice  in  track  eleva- 
tion work  is  the  construction  by  the  Chicago, 
Burlington  &  Quincy  R.R.  of  a  three-track  concrete 
viaduct  more  than  1,400-ft.  long,  instead  of  the  more 
usual  earth  fill  between  retaining  walls,  to  carry  its  line 


FIG.    1— TRACK  ELEVATION    VIADUCT   AT  AURORA.    ILL. 

through  the  city  of  Aurora,  111.  Provision  is  made  for 
widening  the  viaduct  to  carry  five  tracks  when  traffic 
requires.  A  view  of  a  portion  of  the  viaduct  is  given  in 
Fig.  1 ;  showing  the  south  side  at  Main  St.  The  viaduct 
is  the  city  portion  of  a  four-mile  improvement  which 
includes  revision  of  grades  and  curvature  and  new  sta- 
tion and  freight  yard  facilities. 

Advantages  resulting  from  the  adoption  of  a  viaduct 
instead  of  a  fill  are  noted  as  follows:  (1)  The  use  of  the 


ings,  several  of  which  were  at  the  foot  of  steep  inclines. 
A  plan  of  the  new  and  old  lines  is  shown  in  Fig.  2.  At 
Spring  St.  and  High  St.  there  were  viaducts  across  the 
tracks.  On  the  new  line  the  fourteen  crossings  are 
eliminated,  an  old  street  bridge  is  replaced  by  a  sub- 
way and  two  railway  grade  crossings   are  eliminated. 

From  the  east  the  railway  is  on  a  de.scending  grade 
of  0.2  and  0.3  per  cent  to  the  far  side  of  the  river.  A 
short  grade  of  0.3  per  cent  then  rises  to  give  clearance 
over  the  Elgin.  Joliet  &  Eastern  Ry.,  beyond  which  the 
line  descends  at  0.3  per  cent  to  the  old  grade  at  Mont- 
gomery, about  three  miles  west  of  Aurora. 

Viaduct  Design — For  the  three-track  viaduct  a  23-in. 
deck  slab  is  carried  by  three  rows  of  columns  spaced 
18  ft.  c.  to  c.  transversely  and  19  ft.  longitudinally  as 
shown  by  the  typical  drawing  Fig.  3.  Over  the  columns 
are  drop  panels  11  in.  deep.  At  the  streets  there  are 
three-column  bents  on  the  curb  lines  and  in  the  middle 
of  the  street,  giving  two  roadway  spans  24  ft.  c.  to  c.  of 
columns,  with  a  headroom  of  about  16  ft.  In  these  street 
spans  the  thickness  of  the  slab  is  increased  to  27  in.  by 
lowering  the  floor  of  the  form,  thus  reducing  the  drop 
panels  to  about  7  in.  in  depth.  The  columns  are  of 
circular  section,  except  that  rectangular  columns  are 
used  for  street  spans  and  twin  rectangular  columns  at 
the  expansion  joints.     Owing  to  the  varying  directions 


PIG.    2 — RELOCATION   AND  TRACK    KLKVATION   AT  AURORA,    U-I.. 


C.   B.   &  Q.   R.R. 


right-of-way  beneath  the  flat-deck  viaduct  for  revenue- 
producing  purposes;  (2)  a  slight  saving  in  cost;  (3) 
a  more  attractive  appearance  than  a  continuous  wall 
dividing  the  city  into  two  parts.  No  decision  has  been 
made  as  to  the  use  of  the  covered  space,  but  propositions 
have  been  made  to  rent  it  for  stores,  garages  and  ware- 
house purposes.  The  appearance  of  the  long  row  of 
columns  will  be  more  effective  than  a  stretch  of  retain- 
ing wall,  especially  as  many  walls  of  this  kind  become 
unsightly  owing  to  cracks,  seepage  and  discoloration. 
When  walls  were  proposed  it  was  planned  to  build 
them  at  first  of  suflicient  height  for  a  three-track  fill, 
and  to  extend  them  to  full  height  when  the  two  addi- 
tional tracks  were  required.  With  the  viaduct  con- 
struction as  adopted  a  new  two-track  structure  will  be 
built  later  paralleling  the  north  side  of  the  present 
viaduct,  wheie  the  old  surface  tracks  are  now  laid. 

Topographically  the  situation  is  as  follows:  The  main 
business  portion  of  the  city  occupies  a  strip  of  level  land 
along  the  south  bank  of  the  Fox  River,  and  from  this  a 
steep  slope  rises  to  the  higher  ground  of  the  residential 
section.  At  the  foot  of  this  slope  runs  the  railway,  so 
that  as  a  surface  line  it  involved  fourteen  street  cross- 


of  the  streets,  the  column  bents  are  skewed  at  some 
points,  thus  interrupting  the  uniformity  of  longitudinal 
spacing  of  the  columns.  Slab  decks  for  the  street  spans 
were  poured  in  place  as  a  rule,  but  were  separated  from 
the  viaduct  deck  by  joints. 

.  This  viaduct  was  designed  for  E-65  live-load,  includ- 
ing impact.  In  making  the  calculations  for  the  slab 
deck  the  wheel  loads  were  converted  to  a  uniform  load- 
ing of  1,675  lb.  per  square  foot,  for  although  this  is 
equivalent  to  more  than  E-65  loading  with  tracks 
spaced  14  ft.  c.  to  c.  it  was  considered  that  the  load 
might  not  be  distributed  over  the  full  width  of  14  ft. 
All  columns  were  designed  for  E-65  loading  on  each 
track. 

^'iadiut  Details — With  a  track  spacing  of  14  ft.  the 
total  width  of  deck  is  44^  ft.  over  the  curb  walls  or 
parapets.  On  one  side  is  a  thin  vertical  parapet  against 
which  are  built  the  conduits  for  electric  wires.  On  the 
opposite  side  the  parapet  has  an  inclined  face  and  sei-ves 
simply  to  retain  the  ballast.  Iron  handrailing  will  be 
placed  along  both  sides.  The  exposed  surfaces  of  the 
deck  slab  are  flat,  except  for  panelingatstreet  spans,  and 
a  smooth  mortar  finish  without  form  marks  is  secured. 
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FIG.    3 — THREE-TRACK  CONTRETE   VIADUCT.   WITH   SUBWAYS 


Column  footings  are  circular  and  are  carried  to  rock 
at  depths  of  10  to  16  ft.  These  footings  were  poured 
first  and  then  the  column  (see  Fig.  4).  The  deck  slab 
with  drop  panels  was  poured  last  and  is  anchored  by  the 
projecting  vertical  bars  of  the  columns.  Drainage 
planes  formed  on  the  top  surface  of  the  slab  lead  to  the 
inlets  of  downspouts  attached  to  the  columns  and  having 
sewer  connections.  A  watertight  deck  being  essential 
as  a  roof  to  the  covered  space,  not  only  was  a  water- 
proofing compound  used  in  the  concrete  but  the  slab 
is  covered  with  a  two-ply  course  of  waterproofing  fabric 
and  a  top  layer  of  mastic.  Upon  this  layer  will  be  a  bed 
of  washed-gravel  ballast  6  in.  deep  under  the  ties. 

Heavy  four-way  reinforcement  is  used  in  the  deck 
slab,  and  the  positive  moments  in  the  center  of  the 
panels  are  taken  care  of  by  bars  bent  down  from  the  top 
at  about  the  edge  of  the  drop  panel.  Cross  bars  were 
used  over  all  rectangular  bands  to  equalize  the  stress 
between  the  various  reinforcing  bars  in  the.se  bands. 
No  stirrups  were  used.  All  bent  bars  in  the  slabs  were 
bent  before  placing  on  account  of  the  heavy  reinforce- 
ment used.  This  bending  was  done  in  the  field.  In  the 
forms,  the  lower  bars  are  supported  by  chairs  of  heavy 
wire,  while  those  for  the  top  reinforcement  are  laid  on 
supporting  bars  carried  by  chairs  of  sheet  steel  pressed 
to  angle  shape  for  stiffness. 

CnncreUng — Gravel  concrete  of  a  1 :  2:  4  mix  was  used, 
with  10  lb.  of  waterproofing  compound  per  cubic  yard 
of  concrete.  Steel  forms  v/ere  used  for  the  columns  and 
wood  forms  for  the  slab,  the  latter  being  shown  in 
Fig.  5.  Concreting  of  the  slab  was  done  in  sections 
varying  from  60  to  115  ft.  in  length.  For  this  work, 
wood  joists  resting  on  the  sides  of  the  deck  form  car- 
ried two  standard-gage  tracks  for  concreting  trains, 
each  train  consisting  of  two  j-yd.  bottom-dump  cars, 
or  one  1-yd.  car,  attached  to  a  motor  section  car.  A  one- 
car  train  is  shown  in  Fig.  6. 

Concrete  was  mixed  at  a  stationary  plant  near  the 
west  end  of  the  viaduct  (see  Fig.  2)  and  having  two 
1-yd.  mixers  to  provide  against  interruption.  At  first 
the  concrete  was  spouted  into  place  from  a  double  eleva- 
tor tower  but  when  the  work  extended  beyond  the  reach 


of  the  spouting  system  the  spouts  delivered  the  concrete 
to  hoppers  from  which  the  dump  cars  were  charged. 
The  viaduct  was  built  on  the  south  side  of  the  old  right- 
of-way  so  that  there  was  no  interference  with  traffic. 

Expansion  Joints — Expansion  joints  1   in.  wide  are 
provided   at   intervals  of  about   225  ft.     No  filling  is 


FIG.    l-^COI^UMNS    FOR    TRACK    lOLMVATIO.N    VIADUCT 
Opciiiteil   .surface    tracks   in   foieground.      Twin   column    £or 
expansion  joint  al  i-ight. 

placed  in  the  column  joints,  but  in  the  deck  the  slot  is 
closed  by  a  steel  plate  projecting  from  the  face  of  one 
slab  and  entering  a  groove  formed  by  plates  embedded 
in  the  face  of  the  adjacent  slab.  This  con.';trujtion  is 
yhown  in  Fig.  7.  A  fillin:^;  of  flexible  cement  is  laid  upon 
the  plate.  In  addition,  the  top  of  the  slot  or  joint  is 
closed  by  an  apron  plate  16  in.  wide  which  is  anchored 
on  one  side.  Over  this  the  waterproofing  membrane  is 
formed  in  a  hollow  rib  to  provide  for  expansion  and 
contraction  movements.  For  the  electric  conduits,  each 
expansion  joint  is  covered  with  a  zinc  plate  and  a 
similar  plate  is  placed  between  the  conduit  and  the 
curb  wall  of  the  viaduct. 
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Section    B-B 


Torm  for  North 
Papapet 
FIG.    5— FORMS    FOK    VI.XDUCT    .SLAB    AND    PARAPETS 


A.s  a  rule  the  .streets  are  not  lowered  and  their  grades 
are  not  changed.  At  some  of  the  steep  streets,  there- 
fore, the  bottom  of  the  slab  of  roadway  spans  is  inclined 
upward  on  the  uphill  side,  parallel  with  the  street 
surface,  in  order  to  provide  the  standard  headroom 
(see  Fig.  3). 

Line  and  Grade  Improve>nents — Although  the  viaduct 
is  the  most  prominent  structural  feature,  it  is  only  a 
part  of  the  general  improvement  of  the  railway  in  and 
near  Aurora.  Originally  the  line  through  the  city  at 
street  level  was  in  a  long  sag  with  grades  of  0.53  per 
cent,  requiring  pusher  engines  on  heavy  eastbound 
freight  trains.  Further,  the  right-of-way  in  the  city 
was  only  36  ft.  wide,  so  that  there  were  only  two  tracks 
on  which  to  handle  the  main  line  and  suburban  (Chi- 
cago) passenger  traffic  and  the  heavy  freight  traffic. 
Difficulties  of  operation  were  increased  by  the  fact  that 
the  lead  tracks  of  the  freight  yards  encroached  upon  the 
ends  of  this  narrow  space.  In  addition,  at  the  west 
end  of  the  cit>'  there  was  a  long  reverse-curve  location 
with  a  low  level  bridge  over  the  river.    To  improve  the 


physical  and  operating  conditions  additiona\  property 
was  secured  for  a  five-track  right-of-way  through  the 
city,  with  an  east  approach  practically  paralleling  the 
old  line  but  with  a  grade  of  only  0.3  per  cent. 

A  relocation  was  made  at  the  west  end  (see  Fig.  2), 
straightening  the  line  and  carrying  it  across  a  deep 
abandoned  stone  quarry  which  required  a  great  amount 
of  filling.  The  new  line  also  requires  two  bridges  over 
the  channels  of  the  Fox  River,  which  is  here  divided 
by  an  island  on  which  there  is  a  high  fill.  These  are 
concrete  arch  bridges,  with  two  and  three  arches  re- 
spectively of  65  ft.  span,  having  spandrel  arches  which 
carry  a  concrete  deck  35  ft.  above  the  river.  The  piers 
and  abutments  are  built  of  full  length  for  a  five-track 
bridge,  but  the  arch  spans  and  deck  at  present  are  only 
built  for  three  tracks. 

From  Chicago  to  Aurora,  40  miles,  the  railway  has 
three  main  tracks,  the  middle  track  being  used  mainly 
for  eastbound  traffic  in  the  morning  rush  hours  and 
for  westbound  traffic  in  the  evening. 

Subways — In  addition  to  the  streets  crossed  by  the 
viaduct,  eight  streets  are  accommodated  by  concrete  sub- 
ways in  the  solid  fill  approaches.  There  are  also  two 
subways  for  the  Elgin,  Joliet  &  Eastern  Ry.,  which 
formerly  crossed  the  Burlington  line  at  grade.  Box- 
type  abutments  are  used  at  four  of  these  subways,  each 
having  a  thin  deck  slab  and  back  wall,  with  the  roof  and 
footing  extending  over  and  under  the  column  bent  on 
the  curb  line  (see  Engineerinn  News,  March  22,  1917, 
p.  473).  In  all  cases  the  footings  were  carried  to  rock 
and  the  slab  decks  were  poured  in  place.  At  Spring  St., 
the  old  steel  bridge  over  the  railway  is  replaced  by  a 
concrete  subway,  the  new  track  level  being  at  about  the 
height  of  the  old  bridge  floor. 

Slabs  cast  in  place  and  having  one-way  reinforcement 
were  used  for  the  large  subway  at  the  crossing  of  Broad- 
way, Clark  St.  and  Benton  St.  (see  Fig.  2),  the  three 
subways  at  this  point  forming  practically  one  structure 
beginning  at  the  north  curb  bent  of  Benton  St.  Owing 
to  the  skew  of  this  crossing,  plate  girders  were  used 
along  the  faces  to  cari-y  the  ends  of  the  skew  slabs,  the 
lines  of  the  slabs  being  at  right  angles  to  the  streets,  so 
that   intermediate  slabs  have  square   ends.     Alternate 


FIG.   6— -MOTOR  CONTRETl.NG   Tli.\l.N    WITH    DL'.MP  f.VK 
Tracks  laid  on  completed  slab. 

slabs  were  poured  first  and  paper  joints  provided  be- 
tween adjacent  slabs. 

New  Passenger  Station — No  room  being  available 
for  a  station  of  adequate  size  on  the  site  of  the  old 
station  in  the  business  district  at  New  York  St.,  a  new 
location  was  adopted  at  VVa.shington  St.,  ju.st  west  of 
the  viaduct  and  fronting  on  Broadway,  which  is  the 
main  business  thoroughfare  (see  Fig.  2).  As  Aurora  is 
the  terminal  of  the  Chicago  suburban  service,  provision 
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Section  A-A 
-EXPANSION  JOINT  IN  DECK  OF  VIADUCT 


is  necessary  for  both  local  and  through  trains  and  for 
turning  the  engines  of  suburban  trains.  This  new 
station  has  three  main  through  tracks  and  four  double- 
end  local  station  tracks  with  three  platforms  800  to 
1,000  ft.  long.  The  track  level  is  reached  through  a 
subway  with  covered  stairways  to  the  platforms.  There 
are  also  four  coach  tracks  and  a  stub  track  having  an 
ashpit,  turntable  and  water  column  for  serving  the 
suburban  engines.  Platform  shelters  are  of  the  butter- 
fly type,  with  two  rows  of  precast  roof  slabs  supported 
on  T-head  columns.  A  two-story  building  provides 
station  facilities  on  the  first  floor  and  railway  division 
offices  above. 

The  operating  conditions  at  Aurora  may  be  judged 
from  the  fact  that  there  are  29  main-line  through 
passenger  trains  daily,  37  freight  trains  and  19  subur- 
ban trains.  Furthermore,  Aurora  is  a  division  point, 
with  extensive  freight  yards  and  other  facilities  in  addi- 
tion to  large  locomotive  and  car  repair  shops.  The  old 
city  yards  have  been  abandoned  in  order  to  provide  for 
the  enlargement  of  these  shops,  a  new  freight  yard 
and  engine  terminal  being  established  at  Eola,  just  east 
of  Aurora.  In  this  way  all  switching  will  be  kept  clear 
of  Aurora,  only  a  shop  connection  and  small  local  freight 
yard  with  team  tracks  being  retained  in  the  city. 

The  total  length  of  the  track  elevation  and  relocation 
is  about  four  miles  and  involves  1,500,000  cu.yd.  of 
earth  fill  besides  the  1,400-ft.  concrete  viaduct.  This 
improvement  was  commenced  in  1914,  but  was  delayed 
by  the  World  War.  Traffic  was  diverted  to  the  west 
part  of  the  new  line  in  1921  and  to  the  concrete  viaduct 
in  November,  1922.  The  viaduct  was  built  by  com- 
pany force.  Filling  was  done  by  Morris  &  Dougherty, 
St.  Paul,  and  Roberts  Brothers,  Chicago.  The  station 
was  built  by  G.  A.  .Johnson  &  Son,  Chicago. 

All  design  and  construction  was  under  the  direction 
of  A.  W.  Newton,  chief  engineer  of  the  Chicago,  Bur- 
lington &  Quincy  R.R. ;  with  C.  L.  Persons,  assistant 
chief  engineer.  The  subway  and  viaduct  designs  were 
prepared  by  G.  A.  Haggander,  bridge  engineer,  and  the 
station  plans  by  W.  T.  Krausch,  engineer  of  buildings. 
The  construction  work  was  in  local  charge  of  C.  J. 
McCarthy,  engineer  of  track  elevation.  The  total  cost 
of  the  improvement  is  approximately  $4,500,000,  of 
which  the  concrete  viaduct  represents  about  $220,000. 


Wide  Concrete  Road  Constructed 
Half  at  a  Time 

Light-Truck,  Heavy-Truck  and  Industrial-Railway 

Haulage  Compared — Center  Joint  Formed 

With  Key-way  and  Groove 

By  L.  E.  Andrews 

Assi.stant  Civil  Engineer,   New  .I.-rsey  Highway  Department 
CoUingswood.  N.  J. 

AN  UNUSUALLY  wide  concrete  road,  heavily  rein- 
Tx  forced,  forms  the  last  link  completed  in  the  New 
Tersey  across-state  route  from  Camden  to  Atlantic  City. 
With  a  traffic  reaching  on  holidays  as  many  as  9,000 
vehicles  in  24  hours,  the  pavement  was  made  36  and 
29  ft.  wide  and  was  reinforced  with  71  i  lb.  of  bar  rein- 
forcement per  100  sq.ft.     The  slab  is  uniformly  8  in. 
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PIG.    1— WIDENED    PAVEMENT    SLAB    ON    SECTION    8 

thick  of  1:2:4  concrete,  and  as  shown  by  Figs.  1  and  2 
has  a  parabolic  crown  on  a  crowned  subgrade. 

Construction  was  carried  on   in  three  sections,  8,  9 
and  10,  respectively,  3.82,  8.76  and  5.58  miles  long.    The 


Raid:.  U 


Earth  shoulders 
FIG.   2— NORMAL   PAVED  ROAD   ON  SECTIONS   9   AND  10 

old  road  built  over  was  mostly  bituminous  macadam  on 
telford  base  and  it  was  completely  removed,  leaving  a 
uniform  earth  subgrade.  One  contractor,  W.  Penn  Cor- 
.son,  Camden,  N.  J.,  is  building  .section  8  and  another, 
the  John  M.  Kelley  Contracting  Co.,  Camden,  N.  J.,  is 
building  sections  9  and  10.  Except  that  it  was  required 
that  all  sections  should  be  graded  and  paved  half  at  a 
time  thus  reserving  one-half  of  the  road  for  hauling  and 
to  accommodate  local  traffic,  each  section  was  con- 
structed by  a   different  outfit  as  follows: 

Section  S — Aggregates  were  received  in  barges  of 
500  tons  capacity  at  Camden  and  were  unloaded  by  elec- 
tric crane  into  storage  bins  holding  500  tons  each  of 
sand  and  gravel.  A  fleet  of  20  rear-dump  trucks,  each 
carrying  all  the  materials 
for  one  four-bag  batch 
did  the  hauling.  The 
average  one-way  haul  was 
three  miles.  One  21 -E 
gasoline  paver  placed  an 
average  of  700  sq.yd.  per 
day.  The  paved  surface 
was  designed  to  meet  ex- 
isting curbs  and  gutters 
as  far  as  possible.  The 
width  of  paving  in  excess  of  29  ft.  was  paid  for  by  the 
boroughs  and  townships  concerned. 

Section  9 — On  this  section  industrial  railway  haulage 
from  a  central  proportioning  plant  was  used.  The 
equipment  consisted  of  two  seven-ton  and  two  three-ton 
gasoline  locomotives  and  thirty  industrial  cars  carrying 
two  five-bag  batches  each.  The  average  one-way  haul 
was  about  two  miles.  One  21-E  steam  paver  placed  an 
average  of  800  sq.yd.  per  day.     All  materials  were  re- 
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ceived  bv  rail  at  Ashland,  a  point  opposite  the  center 
of  the  job,  with  a  dead  haul  of  one  mile.  The  storage 
bins  for  sand  and  gravel  had  a  capacity  of  150  and  200 
tons,  respectively. 

Section  20— This,  the  longest  of  the  three  sections, 
was  handled  by  one  21-E  steam  paver  and  one  16-E 
steam  paver.  Each  paver  was  supplied  from  a  separate 
loading  yard.  One  yard  at  Lindenwold  equipped  with 
steel  proportioning  bins,  of  75  tons  capacity,  supplied 
the  smaller  mixer  and  one  at  West  Berlin,  of  100  tons 


PIG.  4— FABRICATING   REINFORCING  MATS 

capacity,  supplied  the  larger  mixer.  Aggregates  were 
delivered  to  the  mixers  in  motor  trucks.  The  average 
number  required  was  five  2^-ton  pneumatic-tired  trucks 
carrying  two  five-bag  batches  and  two  5-ton  solid-tire 
trucks  carrying  four  four-bag  batches.  The  average 
daily  output  of  the  two  mixers  was  800  and  600  sq.yd. 

Slab  Fabrication— As  shown  by  Fig.  3  the  doweled 
center  joint  was  obtained  by  bolting  a  wedge-shaped 
section  of  oak  timber  to  the  side  form  and  a  steel  strip 
flush  with  the  top  edge  of  the  form.  When  placing  the 
opposite  half  of  pavement  the  face  of  the  abutting  slab 
was  painted  with  tar.  A  2  x  !-in.  wood  strip  was  held 
in  the  groove  at  the  upper  edge  of  the  slab  by  steel  pins 
driven  into  the  sub-grade.  After  the  finishing  was  com- 
plete and  the  concrete  was  sufficiently  hardened,  the 
wood  strips  were  removed,  leaving  the  desired  slot 
which  was  ready  for  filling  with  bituminous  mixture. 
This  center  joint  slot,  in  addition  to  forming  a  reservoir 
for  bituminous  material,  also  served  as  a  marker  to 
keep  traffic  on  the  right  of  the  road. 

Fig.  4  shows  the  method  of  fabricating  the  reinforc- 
ing steel  into  mats  13.5  x  7.5  ft.  for  placing  in  the 
pavement.  These  mats  were  made  of  i  in.  deformed 
bars  spaced  1  ft.  10.5  in.  c.  to  c.  transversely,  8.25  in. 
c.  to  c.  longitudinally  and  weighing  approximately  71.5 
lb.  per  100  sq.ft.  of  reinforcement.  Two  men  made 
from  80  to  100  mats  per  day,  the  average  cost  of  fabri- 
cation being  6.5c.  per  mat  or  about  40c.  per  40  ft.  slab. 

Hand  finishing  with  strike  board,  roller  and  belt  was 
used  on  all  three  sections.  Due  to  the  narrow  width 
of  half-pavement  a  very  good  surface  was  obtained  by 
the  method.  Wet  strips  of  canvas  were  applied  to  the 
fresh  surface  as  soon  as  this  could  be  done  without 
marring  it.  As  soon  as  possible  during  the  same  day 
the  canvases  were  removed  and  a  6-in.  layer  of  straw 
or  hay  was  applied  and  wet  down.  This  was  kept  wet 
for  a  period  of  ten  days  and  after  fourteen  days  the 
pavement  was  thrown  onen  for  traffic  purposes. 


There  were  in  the  three  contracts  about  240,000  sq.yd. 
and  the  cost  of  all  work  was  approximately  $780,000. 

T.  J.  Wasser  is  state  highway  engineer.  J.  J.  Albert- 
son,  Camden  County  engineer,  was  engineer  for  the 
work  and  A.  J.  Williams  is  division  construction  engi- 
neer for  the  state  highway  department.  Plans  were 
made  under  the  supervision  of  H.  W.  Griffin,  survey 
engineer.  The. resident  engineers  for  the  work  were 
F.  Harris,  A.  J.  Lichtenberg,  and  L.  E.  Andrews  for 
Sections  8.  9  and  10  respectively.  R.  F.  McMullin  was 
general  superintendent  for  the  John  M.  Kelley  Con- 
tracting Co.,  and  S.  Curriden  was  superintendent  for 
W.  Penn  Corson. 

A  British  Railway  Man  Speaks  of 
Sir  Henry  Thornton 

An  Appreciation  of  His  Work  on  the  Great  Eastern 

by  the  General  Manager  of  One  of  the 

Foremost  British  Railways 

By  Felix  J.  C.  Pole 

General  Manager,  Great  Western  Railway  of  England 

Henry  W.  Thornton,  formerly  of  the  engineering 
staff  of  the  Pennsylvania  R.R.  and  later  general  super- 
intendent of  the  Long  Islayid  R.R.  now  returns  as  Major 
General  Sir  Henry  Thoryiton  from  his  service  as  general 
manager  of  the  Great  Eastern  Railway  in  England  to 
become  president  of  the  n.OOO-mile  Canadian  National 
System.  By  invitation  of  Engineering  News-Record 
Mr.  Pole  here  records  the  estimate  placed  upon  his  work 
by  has  fellow  railway  men  in  Great  Britain — Editor. 

HENRY  WORTH  THORNTON  has  come  and  gone. 
English  railwaymen  were  grieved  at  his  coming, 
because  it  was  heralded  throughout  the  country  as  a 
censure  upon  them.  The  business  of  his  advent  was 
badly  bungled,  for  Lord  Claud  Hamilton,  the  chairman 
of  the  Great  Eastern  Railway,  announced  to  the  world 
that  on  the  English  railway  systems  at  th,at  time  there 
was  a  dearth  of  first-class  men  capable  of  fulfilling  the 
duties  of  general  manager.  Today  no  one  would  be  more 
ready  than  Sir  Henry  Thornton  himself  to  admit  the 
injustice  of  this  aspersion  upon  the  country  in  which 
railway  operation  had  its  birth.  Indeed,  he  was  not 
long  in  England  before  he  had  formed  a  very  high  opin- 
ion of  what  he  had  found  here.  Speaking  in  the  year 
following  his  arrival  he  said: 

"I  found  existing  here  a  high  standard  of  railway 
management,  and  it  was  my  first  duty  to  maintain  that, 
which  is  the  outgrowth  of  three-fourths  of  a  oenturj', 
created  by  the  best  thought  of  the  countrj-  identified 
with  the  science  of  transportation.  I  am  confronted 
with  the  record  of  a  glorious  past.  To  keep  up  to  that 
liigh  standard  will  be  an  honorable  achievement." 

As  much  grief  as  was  felt  at  his  coming  is  now 
occasioned  by  Sir  Henry's  departure.  He  has  made  good 
in  every  respect,  and  in  nothing  more  than  in  that  of 
camaraderie  among  officers  and  men.  Upon  his  appoint- 
ment he  said  he  would  begin  his  service  in  the  Great 
Eastern  Railway  by  endeavoring  to  enlist  the  confidence 
and  support  of  every  member  of  the  staff,  from  top  to 
bottom.  He  did  this  not  only  on  the  Great  Eastern 
Railway,  but  in  a  still  wider  sphere  as  one  of  the  Nego- 
tiating Committee  of  General  Managers  which  fre- 
quently met  the  trade  unions  during  the  seven  years  in 
which  the  government  wfere  in  possession  of  the  rail- 
ways.   This  confidence  was  evidenced  by  a  recent  pres- 
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entation  which  was  made  by  the  Rt.  Hon.  J.  H.  Thomas, 
M.P.,  the  general  secretary  of  the  National  Union  of 
Railwaymen.  A  presentation  by  a  trade  union  to  a  rail- 
way officer  had  never  previously  been  made,  and  Sir 
Henry  Thiornton  doubtless  values  the  gold  medal  of  the 
National  Union  of  Railwaymen  which,  is  inscribed: 
"Presented  to  Sir  H.  W.  Thornton,  General  Manager  of 
the  Great  Eastern  Railway,  by  members  of  the  Executive 
Committee  of  the  N.U.R.,  as  a  slight  token  of  their 
regard  and  appreciation  of  his  courtesy  and  fairness  in 
all  negotiations." 

But  it  must  not  be  supposed  that  Thornton  pandered 
to  the  trade  unions.  When  necessary  they  came  under 
the  lash  of  strong  criticism,  particularly  in  respect  of 
lack  of  discipline  in  the  trade  union  ranks.  He  described 
it  as  nothing  less  than  a  pest,  and  said  that  he  and  his 
colleagues  had  frequently  come  to  an  understanding 
with  the  representatives  of  the  men  on  some  particular 
question  only  to  find  that  when  the  representatives  went 
back  to  their  constituents  the  whole  thing  was  upset.  If 
British  trade  unionism  was  to  get  on,  and  was  to  earn 
the  confidence  of  employers,  it  must  look  to  its  internal 
discipline,  and  see  that  when  a  bargain  was  made  by  the 
leaders  of  a  union  that  bargain  was  adhered  to  by  all 
unionists  as  faithfully  as  by  the  employers. 

It  was  eai'ly  in  1914  that  Sir  Henry  took  the  reins 
of  the  Great  Eastern  Railway,  and  big  things  were 
expected  of  him,  particularly  in  the  direction  of  the 
electrification  of  the  lines.  Within  a  few  months  of  his 
appointment,  however,  the  war  broke  out  and,  of  neces- 
sity, changed  completely  the  prospects  of  important 
developments.  Still,  the  year  1915  witnessed  many 
notable  improvements  on  the  Great  Eastern  Railway, 
among  which  was  a  drastic  rearrangement  of  train 
working,  the  London  suburban  services  being  entirely 
reorganized.  This  was  before  the  railways  were  taken 
over  by  the  government.  On  decontrol,  there  was  again 
evidence  of  his  developing  hand. 

Described  as  one  of  the  cleverest  things  done  in  the 
handling  of  a  vast  suburban  traffic  by  steam-operated 
trains  in  and  out  of  a  London  tei-minal,  an  improved 
service  was  inaugurated  on  the  Great  Eastern  in  1920. 
The  service  provided  a  50  to  75  per  cent  increase  in 
train  frequency,  and  was  brought  about  by  the  close 
co-operation  of  the  traflic  and  engineering  departments. 
By  close  departmental  co-operation — which  was  all  along 
the  key-note  of  Sir  Henry's  management — the  seem- 
ingly impossible  was  successfully  accomplished. 

Early  in  1916,  Thornton  became  a  member  of  the  Rail- 
way Executive  Committee,  the  body  which  controlled 
the  British  railways  for  the  government.  After  the  war 
period,  he  continued  as  a  member  of  the  Railway 
Advisory  Committee,  associated  with  the  Ministry  of 
Transport.  Also  in  1916,  he  was  appointed  Honorary 
Lieut.  Colonel  of  the  Engineer  and  Railway  Staff  Corps 
of  Territorials.  In  the  following  year  he  was  made 
Deputy  Director  of  Inland  Waterways  and  Docks,  and 
afterwards  Deputy  Director-Genera!  of  Movements  and 
Railways,  with  the  rank  of  brigadier-general.  His  valu- 
able war  services  were  recognized  by  his  being  created, 
in  1918,  a  Knight  Commander  of  the  Briti.sh  Empire. 
For  the  year  1921,  he  was  chairman  of  the  General 
Managers'  Conference  of  the  Railway  Clearing  House. 

Into  his  railway  deliberations  he  brought  a  robust 
spirit  and  a  great  measure  of  sound  common-sense.  For 
many  years  the  attainment  of  efficiency  in  the  working 
of  British  railways  had  been  sought  rather  by  Act  of 
Parliament  than  by  co-operation  between  the  manage- 


ment and  the  staff.  Enormous  sums  of  money  had  been 
.spent  in  the  provision  of  complex  signalling  and  other 
safety  appliances,  yet  accidents  increased  in  number 
year  by  year.  From  first  to  last.  Sir  Henry's  policy  was 
to  encourage,  and  to  rely  upon  a  loyal  and  responsive 
staff.  He  believed  in  the  dignity  of  service,  in  honest 
endeavor    on    the    part    of    those    in    the    position    of 
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employees  and  a  deep  realization  of  their  responsibil- 
ities by  those  in  the  position  of  employers. 

He  was  a  strong  believer  in  taking  the  public  into 
the  confidence  of  the  railway  management  in  regard  to 
the  many  operating  difficulties  that  followed  the  war. 
In  signed  articles  to  the  press  he  did  excellent  service 
in  creating  a  better  understanding  between  the  public, 
the  lay  press,  and  the  railways.  His  conviction  was  that 
the  most  valuable  asset  any  railway  company  could  have 
was  a  satisfied  public — "people  who  were  so  pleased 
with  what   they  got  for  their  money  that  they  came 

back  for  more." 

*     *     * 

We  hope  that  we  have  not  seen  the  last  of  Sir  Henry 
Thornton  in  England,  and  while  wishing  him  the  best 
of  luck  in  Canada,  look  forward  to  frequent  visits  from 
him  and  to  see  him  helping  to  cement  the  good  relations 
between  the  mother  country  and  the  dominions.  Situ- 
ated as  he  is,  midway  between  Great  Britain  and  the 
great  dependencies  of  Australia  and  New  Zealand,  and 
with  his  broad  outlook  on  men  and  things,  no  one  could 
be  better  fitted  than  he  to  inaugurate  an  English- 
speaking  railway  congres.s — a  movement  which  would 
have  a  wide  appeal  and  a  very  great  measure  of  use- 
fulness. 
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Japanese  Port  Adds  Large  Unit  to  Harbor  Facilities 

Kobe  Builds  Four  Quays  with  Berthinfr-Space  for  19  Vessels  and  Carffo-Handling  Capacity 
of  2.100,000  Tons — Walls  Are  Precast  Caissons 


THE  present  year  will  see  completed  one  section  of 
an  ambitious  program  of  harbor  improvement  com- 
menced in  1907  by  the  Port  of  Kobe,  .Japan.  The  new 
facilities  have  added  to  the  harbor  berthinjr-space  for 
19  vessels  and  capacity  for  handling  incoming  or  out- 
going cargo  to  the  amount  of  2,100,000  tons.  This  is 
based  on  an  available  wharf  frontage  of  8,172  ft.,  and  a 
unit  cargo-handling  capacity  of  250  tons  per  foot  per  year. 


Scaic  in  Fce^ 
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na.  1— oENEKAF^  .\i.\r  ok  kobh  hakhoh 


The  project  has  involved  the  dredging  of  some  270 
acres  to  a  depth  of  30  to  36  ft.  below  mean  low  water 
and  the  reclamation  of  65  acres  which  have  been 
brought  to  an  elevation  of  1 1  ft.  above  mean  low  water 
at  spring  tide.  The  four  moles  which  constitute  the 
backbone  of  the  improvement  have  involved  the  con- 
struction of  9,556  ft.  of  quay  walls  and  18  sheds,  of 
which  16  were  built  on  the  moles  and  2  on  shore  for 
the  use  of  lighters.  The  sheds  on  the  moles  are  of 
steel  construction  while  the  lighter  sheds  are  of  wood. 
Ten  miles  of  railway  and  nearly  2,'  miles  of  roads 
provide  access  to  the  moles,  each  of  which  is  equipped 
with  traveling  cranes,  electric  and  gas  lighting  and 
water  mains  with  numerous  fire  hydrants. 

The  new  facilitie.s  have  been  put  to  use  as  rapidly 
as  they  have  been  completed.  The  first  unit  was  opened 
in   1913.     In   1920   the  total    volume  of    imports   and 


exports  for  the  port  reached  5,544,000  tons,  of  which 
37  per  cent,  or  2,066.000  tons,  were  handled  by  the  new 
facilities.  As  the  original  object  of  the  improvement 
was  to  provide  capacity  for  2,100,000  tons  of  cargo 
pel'  annum,  it  will  be  seen  that  even  before  its  comple- 
tion the  new  improvement  had  practically  attained  its 
objective,  a  fair  indication  of  the  need  for  the  additional 
facilities.    Since  1873  the  commerce  of  Kobe  has  shown 

an  average  increase  of  about 
70  per  cent  at  the  end  of 
every  fifth  year. 

Location  and  Site  —  The 
Port  of  Kobe  is  situated  in 
the  southwestern  part  of 
Settsu  Province,  20  miles  from 
Osaka,  and  embraces  Kobe  and 
Hyogo  Bays.  It  faces  toward 
the  south  and  is  sheltered  on 
the  north  by  the  Rokko  moun- 
tain range,  which  rises  two 
miles  from  the  coast.  The 
prevailing  wind  is  from  the 
north,  but  thanks  to  the  shel- 
ter afforded  by  the  mountains, 
it  does  not  interfere  with  ship- 
ping in  the  harbor.  During  the 
winter,  westerly  winds  some- 
times visit  the  port,  but  owing 
to  the  geographical  position  of 
Wada  point,  they  do  no  harm. 
During  the  summer  months, 
however,  southerly  and  east- 
erly winds  sweep  over  the  ex- 
panse of  open  water  between 
Kobe  and  Osaka,  frequently 
causing  damage  to  small  craft. 
Despite  this,  operations  in  the 
hai-bor  are  not  suspended  be- 
cause of  rough  water  more 
than  twenty  times  a  year. 

The  harbor  is  deep  with  a 
slightly  sloping  bed.  No  stream 
carrying  alluvial  deposits  emp- 
ties  into   it   and   the   bottom, 
consisting  of  mud   and   sand. 
With  regard  to  its  location, 
the  sudden  expansion  of  its 
to  be  inadequate. 


iiffords  a  safe  anchorage. 
Kobe  harbor  is  ideal,  but 
trade  found  its  piers  and  terminal.^ 

In  April,  1906,  as  a  temporary  measure  to  meet  the 
increasing  needs  of  the  port,  plans  were  prepared  and 
work  commenced  on  a  mole  and  steel  pier  at  Onohama 
to  be  built  in  six  years  at  an  estimated  cost  of  3,960,000 
yen.  As  these  tentative  plans  proved  inadequate,  a 
more  far-reaching  and  general  plan  of  improvement  was 
suggested  in  September,  1906,  by  the  national  Minister 
of  Finance.  The  city  of  Kobe  volunteered  to  bear  a 
portion  of  the  cost.  The  original  plan  was  then  altered 
to  provide  for  leclamation  of  the  foreshore  from  the 
projection  of  Onohama  westward  to  the  front  of  the 
former  foreign  concession,  thereby  providing  facilities 
for  the  handling  of  4,000,000  tons  of  cargo  per 
annum.     The  plan  provided  also  for  modern  facilities 
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PIG.  5— CONSTRUPTION  AND  OPERATION  OF  KOBE  MOLES 


1.  Caissons  on  the  casting  pier. 
3.  Caisson  being  towed  to  site. 
5.  Laying  main  sewers  on  mole. 
T.  Cargo  handling  on  Mole  No.  1. 


2.  Caisson  leaving  depositing  dock. 
4.  Caisson  being  sunk. 
6.  Interior  of  double-decked  shed. 
8.  East  side  of  shed  on  Mole  No.  1 
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FIG.    2— NEW   MOLES   BUILT   FROM   RECL.VIMEU    FORESHOKE 


to  handle  sea  and  rail  traffic  between  Kobe  and  Hyogo. 
The  estimated  cost  was  increased  to  28,905,145  yen. 
In  March,  1907,  the  plan  was  divided  into  two  section.s. 

First  Section — It  was  decided  to  build  first  the  four 
wharves  on  the  foreshore  of  the  reclaimed  ground  at 
Ono  with  accommodations  for  handling  2.100,000  tons 
of  cargo  per  annum.  This  section  was  to  be  completed 
in  eight  years.  Work  was  commenced  on  Mole  No.  1 
in  September,  1917,  but  owing  to  the  war  it  was  found 
necessary  to  extend  the  time  for  completion. 

The  modified  project  was  to  build  four  moles  as 
shown  in  Fig.  2,  providing  two  slips  each  480  ft.  wide 
and  one  540  ft.  wide.  Mole  No.  1,  at  the  eastern  end, 
had  its  easterly  side  built  as  a  sea  wall  to  act  as  a 
breakwater  with  its  inner  side  only  serving  as  a  quay. 
This  mole  is  180  ft.  wide  and  1,290  ft.  long,  while  the 
other  three  are  1.200  ft.  long  and  336  ft.  wide. 

These  were  built  out  from  the  reclaimed  foreshore. 
The  total  area  of  the  reclaimed  ground,  including  the 
moles,  is  about  65  acres  and  is  11  ft.  above  mean  low 
water  at  spring  tide.  Where  the  four  moles  project, 
the  sea  has  a  depth  of  about  20  ft.  Sand-pump  and 
Priestman  dredges  constituted  the  main  floating  equip- 


ment for  the  reclamation  work,  which  was  commenced 
in  1907  and  completed  in  1921.  As  shown  in  Fig.  2. 
the  slip  between  Moles  No.  1  and  No.  2  is  mainly  36  ft. 
deep  at  low  water;  between  Moles  No.  2  and  No.  3. 
30  ft.  at  low  water;  between  No.  3  and  No.  4,  30  ft. 
at  low  water,  and  on  the  western  side  of  Mole  No.  4, 
30  ft.  below  low  water.  The  depth  of  the  fairway  in 
front  of  Moles  No.  1  and  No.  2  is  36  ft.  below  low 
water.  About  60  per  cent  of  the  mud  obtained  by 
dredging  was  used  for  the  lower  layer  of  the  reclaimed 
ground,  the  upper  layer  being  of  sand.  The  dredging 
was  commenced  in  1909  and  completed  in  1918.  Priest- 
man  dredges  were  chiefly  used  in  this  work. 

Lighter  Wharves — Lighter  wharf  No.  1  is  774  ft. 
long,  the  others  being  480  ft.  and  540  ft.  as  shown  in 
Fig.  2.  These  were  built  upon  concrete  blocks  piled 
on  a  rip-rap  foundation.  Three  of  them  slope  gradually 
upward  in  order  to  facilitate  the  handling  of  cargo  by 
hand  to  and  from  lighters.  Between  Moles  No.  2  and 
No.  3,  however,  the  wharf  was  built  with  a  steep  face 
in  order  that  charging  and  discharging  of  lighters 
might  be  done  by  cranes.  The  wharves  are  available 
lor  lighters  and  launches  drawing  alxjut  9  ft.  of  water 
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Through      Mole 

FIG.    3— SECTION  THROUGrf    MOLE  N'O.    2,   SHOWING  TYPICAL  LAYOUT 

Quay-wall  on  left-hand  side  has  been  raised  to  provide  for  grreater  depth  of  water  b; 
the  use  of  eoncrete  l>loeks  on  top  of  caissons. 


and  are  equipped  with  steel  steps,  portable  steam-cranes 
or  fixed  hand-cranes,  together  with  all  necessary  bitts 
and  rings.  They  were  commenced  in  1908  and  com- 
pleted in  1922. 

Quay  Walls — The  easterly  side  of  Mole  No.  1  was 
built  as  a  sea  wall  of  concrete  blocks  upon  a  rubble 
mound.  It  is  about  2,118  ft.  long  and  has  its  top 
elevation  17  ft.  above  low  water.  This  work  was 
started  in  1907  and  completed  in  1914. 

The  total  length  of  the  quay-walls  proper  is  about 
9,556  ft.  with  8,172  ft.  available  for  cargo  handling, 
as  shown  in  the  following  table: 

Number 

Height  Depth  of  Effective  of  Ships 

Quay                               of  Walls  Low  Water  Length  Alongside 

.Mole  No.  1,  south  end.  .47  ft.  36  ft.  780  ft.  1 

Mole  No.  1.  north  end.  .44  ft.  33  ft.  462  ft.  1 
Mole  No.   2.  east  side. 

south  end    47  ft.  36  ft.  780  ft.  1 

Mole  No.  2,  east  side. 

north  end    44  ft.  33  ft  390  ft.  1 

Mole  No.  2,  west  side.  .44  ft.  30  ft.  1.134  ft.  3 
Mole  No.   3  and  Mole 

No.     4     41ft.  30  ft.  4.626  ft.  12 

Total     8.172  ft.  19 

The  sea  bottom  consists  of  soft  mud  to  a  depth  of 
6  or  7  ft.  with  layers  of  fine  sand  or  hard  clay  under- 
neath. The  stratification,  however,  is  not  uniform 
which  caused  serious  difficulty  in  laying  the  foundations 
of  the  quay-walls.  It  was  eventually  decided  to  build 
a  series  of  reinforced-concrete  caissons,  the  idea  being 
to  simplify  the  work  of  erection  and  to  distribute  the 
load  over  as  broad  an  area  as  possible.  These  were 
built  on  shore  and  towed  to  the  site  where  they  were 
sunk  by  filling  them  with  concrete  and  sand.  At  the 
beginning  of  operations,  the  bottom  was  carefully 
examined  to  determine  the  depth  at  which  it  would  be 
necessary  to  bed  the  caissons  and  it  was  found  neces- 
sary to  dredge  about  10  ft. 


The  caissons  were  built  on  special  wooden  piers 
resembling  a  comb  in  plan.  Each  was  long  enough  to 
provide  for  three  caissons,  which  were  taken  from  the 
casting  piers  by  a  depositing  dock  of  special  design. 
This  dock  measured  145  ft.  long,  137  ft.  wide  and 
51  ft.  high.  Eight  pontoons  were  attached  to  it,  so 
spaced  as  to  form  the  counterpart  to  the  projections 
of  the  comb-shaped  casting  pier.  The  spaces  between 
the  pontoons  were  slightly  wider  than  the  projec- 
tions of  the  pier.  Each  of  these  pontoons  was  of  steel, 
17  ft.  deep,  12  ft.  wide  and  70  ft.  long,  and  was  equipped 
with  the  necessar.v  valves  for  flooding  and  discharging 
in  order  to  submerge  or  float  the  dock.  To  receive  a 
caisson,  the  pontoons  were  pushed  into  the  spaces  left 
in  the  pier.  When  the  dock  was  loaded  an  outrigger 
4  ft.  deep,  67  ft.  wide  and  137  ft.  long  served  to  counter- 
balance it. 

The  height  of  the  caissons  varied  with  the  depth  but 
most  of  them  were  designed  for  30  ft.  of  water.  These 
were  35.5  ft.  high,  22.85  ft.  wide  on  the  top,  and  120  ft. 
long.  At  the  bottom,  a  footing  4  ft.  wide  and  4  ft. 
high  was  provided.  Both  inside  and  outside  walls  of 
the  caissons  sloped  inward  1  to  20  toward  the  toji, 
but  the  ends  were  vertical.  On  each  end  was  cast  a 
vertical  key  which  provided  a  union  with  the  adjoining 
caissons.  In  plan  the  caissons  were  divided  into  twenty 
chambers,  formed  by  a  longitudinal  wall  through  its 
center  and  nine  transverse  walls.  The  two  outsids 
walls  and  the  longitudinal  wall  ranged  from  18  in.  in 
thickness  at  the  bottom  to  about  8  in.  at  the  top,  while 
the  transverse  walls  wei-e  15  in.  thick  at  the  bottom 
and  8  in.  at  the  top.  A  description  with  drawings  of 
these  caissons  and  the  depositing  dock  was  published 
in  Engineering  Neics,  June  1,  1911,  pp.  647-648. 

When   in   place   the   caissons   extended    18    in.    above 
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Section    Through     Lighter    Whcurf    No  J 


Section   Through    Mole  No.  1 


FIG.   4 — SKC'TIONS  THROUGH  LIGHTER  WHARF  AND  MOLE  NO.  1 


The  sheds  on   the   lighter  wharves  are  of  timber  constru 
tion  while    those   on    the   moles   are   of   steel.      The    easte.t 


face  of  Mole  No.  1  h:is  been  built  to  serve  u.s  a  sea  wall,  the 
v.-cstern  side  only  providing  berthing  space. 
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water  at  low  tide.     They  were  covered  with  a   steel  and  electric  as  well  as  gas  lights  were  installed  along 

watertight  cap  and  the  water  pumped  from  the  front  the  quays.    Water  mains  were  hud  along  the  Quay  walls 

chambers,  that  is,  those  that  would  be  on  the  outside  for  supplying  vessels  and  along  the  sidewalks  of  the 

of  the  quay  wall.    These  chambers  were  then  filled  with  main  roads  numerous  fire  hydrants  were  installed.    This 

concrete  through  a  cylinder  at  the  top  of  the  cap  and  work  was  commenced  m  1910  and  completed  in  1922 
the   inside  chambers   filled   with   sand.     When   all  ten         Roa(h  and  Bridges- Asphalt  roads  varying  >n  width 

chambers  had  thus  been   filled,   the  caisson  was  com-  from  42  ft.  to  72  ft.  connect  all  the  moles  with  the 

pleted  and   formed  a   unit  of  the   foundation   for  the  main  business  section.     The  total  length  of  the  roads 

quay  walls      Ten  of  these  were  required  for  each  side  is  about  14,160  ft.     On  the  quays  and  at  the  entrances 

of  a  mole  and  a  space  of  6  in.  was  left  between  them,  to  all  sheds,  granite  paving  was  laid.     A  bridge  66  ft. 

This  later  was  filled  in  with  concrete.     The  weight  of  wide  and  66  ft.  long  and  high  enough  to  allow  lighters 

one  caisson  for  30  ft.  depth  of  water  was  about  2,000  to  pass  underneath  was  built  between  the  northwestern 

tons  while  those  for  33-  and  36-ft.  depths  weighed  2.300  part  of  the  reclaimed  ground  and  the  main  road  of  the 

tons!     Caissons  of  the  same  size  were  used   in  33  ft.  former  foreign  concession.     These  operations  began  in 

and  36  ft.,  and  concrete  blocks  were  placed  upon  the  1908,  were  finished  in  1922. 

tops  of  those  in  deeper  water  to  make  up  the  difference.         Cost— The  cost  of  the  various  items  here  described 

The    total    number   of   caissons    required    was    eighty,  is  given  as  follows: 

Operations  were  begun  in  1911  and  finished  in  1918.  j,^^,^,,,^^;^,,  5fg"8.,8 

Sheds— Sixteen  steel  sheds  were  built  on  the  moles  Diwising  .^ Ul'lll 

for  the  use  of  ocean-going  steamers  and  two  wooden  ^ill.^n'au' .^^ ..'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.     408;75!) 

sheds  were  built  on  the  lighter  wharves.     Each  steel  '^",['„^<{'<eps)"'''"'""^  '"°°""^  ''°^'^'  ''°"'""''^-  ^^^"^  ""^^  ,  82.';  400 

shed  was  84  ft.  wide  and  from  288  to  540  ft.  in  length,  sho>i.s  ..■.....:.■.: 2""5-'j}? 

rnc\  ATI  fi-        TVi  Riiihvay     474.211 

all    of    them    covering    an    area    of    5^9,451     sq.lt.        ine  cranes    (including  .substation  building) 650.306 

,  1.    J      t_    J  f   rr,-,   f^     „„j    „„„„,.    on    avoD  Eloctric  liRht.s  and  water  supply 182,700 

wooden  sheds  had  a  span  of  72  ft.  and  covei   an  aiea  Roads  and  bridge  _ 837.788 

of  38,316  sq.ft.     The   sheds  on  the   moles   were   built  ^^^^^  sToFiii 

parallel  to  the  quay-wall  and  23  ft.  from  its  face.    The  ' '  „  „  ' '^'     ' 

wooden  sheds  were  built  at  a  distance  of  32  ft.  from         The  yen  has  a  par  value  of  49.8c.;  at  current  exchange 

the  face  of  the  lighter  wharve...  '*  l'  T*'*^,AV^^'-      ,.       u  .       .v.     ■:     •.•'.• 

The  floors  of  all  the  steel  sheds  are  of  asphalt  and         Staff— AW  this  work  has  been  under  the  jurisdiction 

concrete  and  those  of  the  wooden  sheds  of  granolithic  of    the    construction    section    of    the    Department    of 

concrete      With   the   exception   of   two    sheds,   one   on  Finance  and  has  been  carried  out  by  the  Kobe  branch 

Mole  No    1  and  one  on  Mole  No.  4,  the  floors  of  all  of  the  section.     The  responsible  officers  at  the  head 

the  steel  sheds  are  level  with  the  quay-wall.     The  two  office  in  Tokyo  are  K.  Yabashi,  director;   F.  Kimoto, 

sheds  excepted  are  of  special  two-storv  construction  for  business  controller;   T.  Chichibu,   architect;   H.   Inoue, 

passenger  service.     On  one  side  of  the  shed  there  is  a  ci^i'   engineer.     The   officers   of  the   Kobe   branch   are 

railway  platform  about  2  ft.  high.     All  are  equipped  0-    Matsumoto.    chief;    K.    Morigaki,    chief    engineer; 

with  electric  light  for  handling  cargo  at  night.     This  J-  Ikeda,  architect;  Y.  Asai,  civil  engineer, 
work  was  commenced  in  1910  and  completed  in  1921.  Further  Improvements— Further   improvements   un- 

Railway— One   line   of   track   was    laid   between    the  tier    construction    and    contemplated    include    the    east 

steel  sheds  and  the  quay-walls  and  two  or  three  lines  breakwater,  3,792  ft.  long,  and  the  south  breakwater, 

in  rear  of  the  sheds.    Several  storage  tracks  were  pro-  ^^.OOO  ft.  long,  commenced  in  1910  and  1917  respectively, 

vided  on  the  reclaimed  area  back  of  the  moles.     All  A  program  now  in  force  includes  the  improvement  at 

these  are  of  3  ft.  6-in.  gage,  total  more  than  10  miles  Hyogo  of  facilities  for  domestic  trade,  an  extension  of 

in   length,   and   are  connected   with   the   main   line   at  facilities  on  the  sea  front  of  Hamabe-dori  for  foreign 

the  Onohama  .station.     Twenty-one  turntables  of  14-ft..  trade,  and  at  Kaigan-dori  for  both  foreign  and  domestic 

and    15-ft.   diameter   and   six   track   scales  of   30-  and  trade.     More  of  the  shore  at  Hyogo  and  Kobe  is  to  be 

24-tons  capacity  have  been  provided;  and  1.6  miles  of  reclaimed  and   more    landing   and   mooring  places   for 

track,  13  ft.  6  in.  wide,  was  laid  along  the  quay  walls  lighters  are  to  be  provided. 

in    front   of   the   steel    sheds   for    the    use    of    electric         The  facilities  for  foreign  trade  will  be  provided  by 

traveling-cranes.     This  work  commenced   in    1910  and  the  national  government  while  those  for  domestic  trade 

was  completed  in  1922.  are  undertaken  by  the  city  of  Kobe.     The  total  expend- 

Cranes— Each  quay  has  electrically  operated  travel-  'ture  is  estimated  at  41,270,000  yen  of  which  16,450,000 

ing  cranes  of  various  capacities  ranging  from  li  tons  will  be  borne  by  the  city  of  Kobe, 
to  5  tons.    The.se  travel  along  the  quays  in  front  of  the 

steel  sheds  and  handle  cargo  directly  to  and  from  the  District  and  County  Taxes  Almost  Equal  Rent 

hatches.     On  each  side  of  the  quays,  two  Ij-ton  cranes         An  application  for  extra  renumeration  on  account  of 

and  one   5-ton  crane  were  installed,  the  total  number  considerable  engineering  work  done  outside  his  regular 

on  the  moles  being  fourteen   IJ-ton  cranes  and  seven  duties  was  recently  denied  to  H.  W.  Boardman,  surveyor 

5-ton  cranes.     Electric  power  is  supplied  from  a  gen-  to  the  Barmouth  Urban  District  Council,  Wales,  on  the 

erating  station  in  Kobe  and  is  distributed  through  un-  ground  that  although  Mr.  Boardman  deserved  the  extra 

derground    cables    by    the    substation    in    the    customs  compensation,  it  was  not  advisable  to  grant  it  because 

compound.     In  addition  to  these,  one  30-ton  crane  and  the  local  rate  was  6s.  3d.  and  the  country  rate  10s.  6d. 

four  5-ton  fi.xed  handcranes  were  installed  in  front  of  per  pound  of  the  rent  value.    That  is,  what  in  America 

the  wooden  shed.     The  first  of  the  cranes  was  erected  would  be  called  the  local  and  county  taxes  combined 

in  1908  and  the  last  in  1922.  are  in  Barmouth  83.7  per  cent  of  the  rental  value  of 

Electric    Li(/lit    and    Water   Siii>i)lu — Electric    lights  real  estate,  besides  which  there  is  in  England  a  heavy 

were  installed  along  the  roads  of  the  new  compound  national  income  tax. 
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Non-Uniform  Flow  and  Significance 
of  Drop-Down  Curve  in  Conduits 

A  Study  in  Conduit  Design  Making  Possible  Flatter 

Grades,  Smaller  Conduits  on  Available 

Grades,  or  Cost  Reduction 

By  H.  E.  Babbitt 

Associate  Professor   of    Munii  ij):il    ;nul    Sanitary   Engineering, 
Univei'sitj-  of  Illinois.    Urbana.   III. 

\S  CONDITIONS  of  uniform  How  rarely  exist  at  and 
X\.  above  the  outlet  of  conduits  which  do  not  discharge 
entirely  submerged,  the  common  hydraulic  formulas, 
such  as  Kutter's,  Manning's,  etc..  cannot  be  applied 
without  modification  for  some  distance  above  the  outlet. 
The  flatter  the  slope  of  the  conduit  invert,  the  further 
above  the  outlet  will  the  conditions  of  non-uniform 
flow  persist. 

Under  conditions  of  non-uniform  flow  the  surface  of 
the  stream  is  not  parallel  to  the  invert  of  the  channel. 
As  a  free  outlet  is  approached  the  depth  of  flow 
decreases,    for   a   constant    rate   of  discharge,   and   the 


and  (5)  the  coefflcient  of  roughness.  In  general  if  the 
shape  of  the  conduit  and  any  three  of  the  five  enumer- 
ated factors  are  known,  the  other  two  factors  can  be 
determined. 

The  method  for  determining  these  factors  will  be 
explained,  together  with  the  solution  of  an  example. 
The  nomenclature  used  will  be: 

A,,  =  The  area  of  the  cross-section  of  the  flowing-  stream 

at  section,  >i. 
A,ji  =  The  mean  of  the  cross-sectional  areas  of  any  two 
sections  being  studied. 
6  =  The  width  of  a  rectangular  channel. 
C  —  The   coeffic-ient  in  Manning's  formula,  V  =  CR^SK 
D  —  The    "diameter"   or   vertical    height   of   any   closed 

section. 
dc  =  The  depth  of  flow  at  a  "control"  section,  or  the  so- 
called  "critical"  depth. 
d)  =  The  depth  of  flow  at  the  lower  of  two  sections  being 

studied. 
d„  —  The  depth  of  flow  at  any  section,  n 
d,i  =  The  depth  of  flow  at  the  upper  of  two  sections  be- 
ing studied. 
g  —  The  acceleration  due  to  gravity. 
hf  —  The  head  lost  due  to  friction. 

he  =  The  vertical  distance  from  datum  to  the  invert  at 
the  lower  of  two  sections  being  studied. 


T.\BLE  I— rOMPrT.\TI()NS  TO  DETERMINE  THE  DEPTH  OF  FLOW  500  FT.  ABOVE  THE  OUTLET  OF  A  3-FT.  RECTANGULAR  CHANNEL  ON  A 

SLOPE  OF  0.001,  CARRYING  lOOSEC.-FT.  C,  IN  MANNING'S  FORMULA=100 
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curve  of  the  surface  of  the  stream  is  generally  known 
as  the  drop-down  curve.  In  order  to  determine  the 
depth  of  flow  at  any  point,  the  rate  of  discharge,  or 
other  hydraulic  elements,  it  becomes  necessary  to  study 
the  drop-down  curve.  This  is  especially  important 
above  the  outlet  of  large  conduits  on  flat  slopes,  or  in 
studying  the  effect  of  obstructions   in  conduits. 

It  may  be  possible,  by  the  study  of  the  drop-down 
curve,  to  place  conduits  on  flatter  grades,  to  use  smaller 
conduits  on  available  grades,  or  to  reduce  the  cost  of 
outlet  protection  works,  below  the  grades,  diameters, 
or  costs  as  computed  by  applying  formulas  applicable 
to  conditions  of  uniform  flow. 

The  factors  involved  in  problems  of  non-uniform  flow 
are:  The  shape  of  the  conduit,  which  must  be  deter- 
mined on  other  than  hydraulic  principles  alone ;  and, 
(1)  the  dimensions  of  the  conduit,  (2)  the  rate  of  dis- 
charge or  the  capacity  of  the  conduit,  (3)  the  slope  of 
the  invert,   (4)   the  depth  of  flow  at  any  known  point, 


PIG.  1.   ILLUSTRATION  OF  NOMENCLATURE  EMPLOYED 
Lines  normal  to  slope  of  invert  are  presumed  to  be  vertical. 


h,,  =  The  vertical  distance  from  datum  to  the  invert  at 
the  upper  of  two  sections  being  studied. 
I  =  The  distance  from  the  outlet  to  the  lower  of  two 

sections  being  studied. 
Q  =  The  rate  of  discharge. 
li  —  The  hydraulic  radius  of  the  conduit. 
Ri  =  The   hydraulic   radius  of   the  stream   at  the   lower 

of  two  sections  being  studied. 
Riii  =  The  mean  of  the   hydraulic   radii   at  any  two  sec- 
tions being  studied. 
R„  =  The   hydraulic  radius  of  the  stream   at  the  upper 
of  two  sections  being  studied. 
S  =  The  value  of  h/  ^  ,t. 
Sj  —  The  slope  of  the  invert  of  the  channel. 
V I  =  The  average  velocity  of  flow  at  the  lower  of  two 

sections  being  studied. 
Vm  =  The  mean  of  the  average  velocities  at  any  two  sec- 
tions being  studied. 
V,i  =  The  average  velocity  of  flow  at  the  upper  of  two 
sections  being  studied. 
X'  =  The  horizontal  distance  between  two  sections  being 

studied. 
y  =  The  drop   in   the  hydraulic  gradient  between   any 
two  sections  being  studied. 

Fig.  1  shows  some  of  the  lettering  used  for  tl:o 
dimensions. 

In  every  case  the  depth  at  the  outlet,  or  other  "con- 
trol" section,  must  be  determined.  A  "control"  section 
is  one  at  which  the  sum  of  the  depth  of  flow  (the 
potential  head)  and  the  velocity  head  is  a  minimum. 
The  depth  at  a  "control"  section  is  known  as  the 
"critical"  depth.  The  fact  that  a  "control"  section 
occurs  at  the  outlet  of  all  channels  discharging  freely 
or  only  partly  submerged  is  demonstrated  in  an  article 
"The  Hydraulic  Jump  and  Critical  Depth  in  the  Design 
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of  Hydraulic  Structures,"  by  Julian  Hinds  in  Enoi- 
neering  News-Record,  Nov.  25,  1920,  p.  1034. 

The  critical  depth  for  a  rectangular  section  can  be 
determined  as  follows : 

By  definition;  depth  plus  velocity  head  equals  a  minimum. 
The  depth  is  dc 


therefore 


V  '         Q' 
the  velocity  head  is^^  =§^557 


dc  + 


Q= 


T  =  a  minimum 


2gb'dc 

and,  by  calculus,  the  minimum  value  of  the  expression  is 
obtained  when 


d,.  = 


Q2 


■g,l.-iftj:i 

Values    of    critical    depths    for    different    widths    of 
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rectangular  channel,  ana  different  rates  of  discharge, 
have  been  plotted  in  Fig.  2. 

Q 


Vc    (the   critical    velocity) 


bdr 


=    da^gi    hence 


Vr  is  constant  for  any  value  of  rf,..  Values  of  V,.  have 
also  been  plotted  in  Fig  2. 

The  critical  depth  for  circular,  and  many  irregular 
sections,  can  be  determined  best  by  a  method  of  trial. 
The  values  of  critical  depths  for  some  circular  sections 
with  different  rates  of  discharge  have  been  plotted  in 
Fig.  3. 

Possibly  the  simplest  form  of  problem  suitable  for 


TABLE  11— VALUES  OF  Q  (SEC.-FT.)   FOR  DIFIERENT  VALUES  OF 
CRITICAL  DEPTH  (FT.)  AND  WIDTH  OF  RECTANGULAR 
CHANNEL  (IT.) 


Critical 
Oiptb, 
Ft. 

2 
3 
4 
5 
6 
7 
8 
9 
10 


The  curves  in  Fig.  2  were  plotted  from  this  table. 
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898 

1.073 
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8 
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1,227 
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1,156 

1,381 
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10 

56.8 
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296 
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835 
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explaining  the  use  of  the  drop-down  curve  in  the  study 
of  non-uniform  flow  will  be  the  determination  of  the 
depth  of  flow  at  some  point  in  a  rectangular  channel 
of  known  width  and  material,  on  a  known  slope,  and 
discharging  at  a  known  rate.  In  general  the  method 
is  as  follows: 

(1)  The  critical  depth  at  the  outlet  is  computed,  or  it  may 
be  read  from  Fig.  2. 

(2)  The  depth  of  flow  at  a  section  at  some  unknown  dis- 
tance, X  up  stream,  is  assumed. 

(.")  The  loss  of  head  between  these  two  sections  is  com- 
putecl  in  terms  of  the  unknown  distance  x,  and  the  mean  of 
the  hydraulic  radii  and  velocities  at  the  two  sections,  by 
means  of  Manning's  or  some  other  formula  applicable  to 
conditions  of  uniform  flow.  The  value  of  6'  is  then  expressed 
in  terms  of  x. 

(4)  The  value  of  x  is  then  equated  to  the  difference  be- 
tween the  total  heads  (depth  plus  velocity  head)  at  the  two 
sections,  divided  by  the  difference  between  S  and  iS,-.  The 
depth  at,  and  the  location  of,  the  next  higher  section  are 
now  known. 

(5)  The  steps  are  repeated,  se^lon  by  section,  until  the 
depth  at  the  required  section  has  been  determined,  or  the 
required  section  has  been  located. 

As  this  method   involves   considerable   computation, 

the  figures  should  be  tabulated.     The  figures  for  the 

solution  of  the  following  problem  are  shown  in  Table  I. 

Detei-mine  the  depth  of  flow  500  ft.  from  the  outlet  of  a 
3-ft.  rectangular  channel  on-  a  slope  of  1  in  1,000,  discharg- 
ing 100  sec.-ft.  The  matei-ial  is  such  that  the  coefficient  in 
Manning's  formula  is  100. 

The  table  should  be  filled  line  by  line,  as  follows:  In 
Column  1  enter  the  distance  of  the  known  section  above  the 
outlet.  In  the  first  line  this  will  normally  be  zero;  in 
Column  2  enter  the  critical  depth  or  known  depth  at  this 
section;  in  Column  3  enter  the  cross-sectional  area  of  the 
stream;  in  Column  4  enter  the  velocity  head;  in  Column. 5 
enter  the  hydraulic  radius  of  the  wetted  section;  in  Col- 
umn 6  enter  any  desired  depth,  which  must,  however,  be 
equal  to  or  greater  than  the  critical  depth  entered  in  Col- 
umn 2.  This  depth  is  assumed  to  exist  at  some  section  up 
stream,  the  location  of  the  section  being  unknown.  The 
smaller  the  increment  of  increased  depth,  the  greater  the 
accuracy  of  the  result.  In  Columns  7,  8,  and  9  repeat  the 
steps  for  the  upper  section  that  were  entered  in  Columns 
3,  4,  and  5  for  the  lower  section.  In  Column  10  enter  the 
average  of  the  areas  of  the  two  sections.  In  Column  11 
enter  the  square  of  the  average  velocity,  found  by  squaring 
the  quotient  of  the  rate  of  discharge  divided  by  the  area 
entered  in  Column  10.  In  Column  12  enter  the  mean  of  the 
hydraulic  radii  entered  in  Columns  .5  and  9.  In  Column  1? 
raise  the  mean  hydraulic  radius  to  the  4/."?  power;  in  Col- 
umn 14  enter  the  value  of  .S  as  expressed  in  Manning's 
formula 

C-RJ  3 
In  Column  15  enter  the  distance  between  the  two  sections 
as  found  from  the  expression 


p-^]-h-S] 


s— s, 

Proceed  in  the  first  column  of  the  next  line  by  entering  the 
sum  of  the  above  value  of  .<•  and  the  value  of  I  recorded  in 
the  first  column.  The  remaining  columns  are  filled  in  the 
same  manner  as  the  columns  in  the  first  line. 
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TABLE  III- 

-VALUES  OF  CRITICAL  DEPTHS  IN  CIRCULAR  CHANNELS 

The  cur\'es  in  Fig. 

3  were  piott 

?d  from  this  table. 
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• 

In  the  example  given  the  depth  is  5.8  ft.  at  a  point 
500  ft.  above  the  outlet. 

The  practical  value  of  the  solution  of  the  following 
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FIG.  3.     CRITICAL  DEPTHS  IN  CIRCULAR  SECTIONS 


problem   is   more  easily   comprehended   though   it    is   a 
trial  and  check  method. 

Determine  the  diameter  of  a  circidar  conduit,  at  a  point 
1,000  ft.  above  the  outlet,  to  carry  200  sec.-ft.  The  conduit 
is  on  a  grade  of  1  in  1,000  and  C  in  Manning's  formula  is 
to  be  taken  as  100. 

The  problem  is  solved  in  the  same  manner  as  the 
preceding  example,  the  depth  of  flow  at  the  1,000-ft. 
section  being  taken  as  the  required  diameter.  As  it 
is  necessary  to  know  the  diameter  of  the  circle  before 
the  hydraulic  elements  of  the  sections  can  be  computed, 
the  required  diameter  must  be  assumed,  and  if  not 
found  correct,  other  assumptions  must  be  made,  until 
the  assumed  and  the  computed  diameters  agree.  Such 
a  method  of  trial  would  not  be  necessary  for  a  rectan- 
gular channel  of  known  width,  or  a  triangular  channel 
of  known  base  angle,  etc. 

As  computed  by  this  method  the  required  diameter 
is  approximately  7  ft.  As  computed  for  conditions  of 
uniform  flow  the  required  diameter  would  be  about 
11.5  ft.  The  use  of  a  7-ft.  diameter  in  the  place  of 
an  11.5-ft.  diameter  for  a  distance  of  1,000  ft.  would 
make  an  appreciable  saving. 

In  order  to  determine  the  capacity  of  a  conduit,  when 
given  its  dimensions  and  slope  for  some  known  distance 
above  the  outlet,  a  method  of  trial  must  be  followed. 
The  capacity  is  assumed  and  the  depth  at  the  known 
section  above  the  outlet  is  computed  as  in  the  example 
solved  in  Table  I.  If  the  computed  depth  agrees  with 
the  actual  depth  the  assumed  capacity  is  correct.  If 
they  do  not  agree  other  assumptions  of  capacity  must 
be  made  and  the  computations  repeated,  until  the  com- 
puted and  the  actual  depths  agree. 

Other  problems  involving  different  combinations  of 
the  five  factors,  any  three  of  which  are  known,  can 
be  solved  by  similar  methods. 

If  the  conduit  is  discharging  into  a  body  of  water 
whose  surface  level  is  above  the  critical  depth  at  the 
outlet  of  the  conduit  the  actual  depth  at  the  outlet  must 
be  used  instead  of  the  critical  depth.  If  the  level  of 
the  stream  into  which  the  discharge  is  falling  is  below 
the  critical  depth,  the  critical  depth  should  be  used. 
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Jugo-Slavia  Plans  Railroads  to 
Open  Up  Resources 

Survey  of  Exisliny  and  Projected  Transportation 

Facilities — American  Syndicate  To 

Finance  Improvements 

By  Col.  W.  G.  Atwood 

Direclor.   National   Ktsiaixh  Couriiil 

THE  transportation  system  of  central  and  eastern 
Europe  was  disorganized  by  the  breaking  up  of  the 
Austro-Hungarian  Empire  as  a  result  of  the  Treaty  of 
St.  Germain.  The  situation  in  1919  after  the  armistice 
was  similar  to  that  which  would  have  existed  in  this 
country  had  all  railroads  terminated  at  the  state  lines  ■ 
and  all  through  freight  been  unloaded  and  reloaded  at 
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each  state  line.  Later  adjustments  have  corrected  this 
condition  so  far  as  interchange  of  equipment  is  con- 
cerned. 

The  main  heavy-traffic  roads  of  the  Dual  Empire 
radiated  from  Vienna  and  Budapest  for  strategic  rea- 
sons and  also  in  order  to  force  traffic  through  these  two 
cities.  These  lines  were  supplemented  by  others  of  less 
capacity  parallel  to  the  Imperial  frontiers.  In  the  de- 
tails of  location  military  ret|uirements  always  governed 
and  economy  of  construction  or  operation  was  second- 
ary. The  end  of  the  war  found  all  rolling  and  shop 
equipment  in  bad  condition.  Each  country  held  all 
equipment  within  its  borders  with  the  result  that  the 
number  of  types  in  any  given  country  was  excessive.  In 
Jugo-Slavia  there  were  over  100  types  of  locomotives 
in  a  total  of  about  1,500. 

The  conditions  in  the  kingdom  of  the  Serbs,  Croats 
and  Slovenes,  known   in   the  United   States  as   "Jugo- 


slavia." are  of  especial  interest  oecause  rehabilitation 
and  the  construction  of  new  lines  are  being  financed 
by  an  American  syndicate  headed  by  Blair  &  Co.  The 
first  installment  of  this  loan  is  $25,000,000,  of  which 
$10,000,000  is  to  be  expended  for  rehabilitation,  and  an 
equal  amount  for  new  construction.  William  B.  Poland, 
assisted  by  J.  H.  Porter,  are  engineers  for  Blair  &  Co 
in  Belgrade. 

Jugo-Slavia  is  made  up  of  the  former  independent 
kingdoms  of  Serbia  and  Montenegro  with  a  number  ot 
the  southern  provinces  of  the  former  Austro-Hungarian 
Empire.  The  railway  system  of  which  the  principal 
lines  are  shown  on  the  map,  consists  of  5,647  km.  of 
standard  and  2,020  km.  of  narrow-gage  lines,  of  which 
197  km.  are  60-cm.  and  the  remainder  76-cm.  gage. 
These  lines  are  government  owned  except  819  km.  of 

standard  gage  in  the  western 
part  of  the  country  owned  by 
the  Southern  Railway  Co. 

The  railroads  in  the  old 
kingdom  of  Serbia  were 
probably  more  completely 
destroyed  than  those  in  any 
of  the  other  war-torn  coun- 
tries. The  rebuilding  of  the 
structureo  in  the  face  of  an 
almost  complete  absence  of 
resources  presents  one  of  the 
best  examples  of  engineering 
efficiency  and  resource  con- 
ceivable. This  work  was  a 
monument  to  the  ability  of 
the  profession,  and  one  for 
which  the  Serbian  engineers 
deserve  the  highest  praise. 

The'system  of  Bosnia- 
Herzegovina  is  all  76-cm. 
gage  in  a  very  mountainous 
country.  This  system  radi- 
ates from  Serajevo,  reaches 
the  Adriatic  at  Dubrovnik 
(Ragusa)  and  connects  with 
the  standard  gage  at  Bmd. 
Serajevo,  th;  capital  of  Bos- 
nia, is  located  in  a  basin  at 
the  head  of  the  Bosnia  River. 
(Fig.  2.)  The  grades  of  all 
lines  except  that  which  fol- 
lows the  Bosnia  River  to  the 
north,  are  heavy.  Those  of 
the  line  to  Dubrovnik  are  the  heaviest ;  6  per  cent  for  18 
km.  on  which  the  Abt  rack  system  is  used. 

The  primary  need  of  the  kingdom  is  adequate  facil- 
ities for  foreign  trade.  Supplying  this  need  involves 
both  port  and  railroad  con.struction,  the  construction  of 
adequate  terminal  facilities  at  several  junction  points 
and  the  changing  from  76-cm.  to  noi-mal  gage  of  some  of 
the  narrow-gage  lines.  There  are  available  two  ports 
under  foreign  flags,  which  are  already  connected  to  the 
interior  by  railroads,  Salonica  and  Fiume.  Salonica  is 
economically  available  only  as  the  outlet  for  the  .south- 
ern portion  of  old  Serbia,  and  Fiume  will  properly  .serve 
only  the  extreme  western  portion  of  the  kingdom. 
The  2,5  per  cent  grade  on  the  railroad  out  of  Fiume 
is  a  great  handicap  as  is  the  small  size  of  the  port 
itself. 

The  two  porta.  Split  (Spalato)  and  Kotor  (Cattaro) 
under   the   Jugo-Slav   flag,   which   as   yet   have   no   rail 
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connections,  are  fortunately  much  better  located  to 
serve  the  whole  country  than  Fiume  or  Salonica  and 
have  better  natural  harbors.  Split  has  a  small  harbor 
with  few  facilities  but  on  the  opposite  side  of  the 
point  on  which  the  present  city  stands  there  is  a  large 
well-protected  bay  with  ample  area  and  deep  water. 
The  Roman  Emperor  Diocletian  was  born  in  Split  and 
his  palace  now  houses  about  3,000  of  the  inhabitants 
of  the  city.  There  are  three  very  large  cement  mills 
on  the  bay,  operated  by  hydro-electric  power.  There  is 
sufficient  area  for  the  construction  of  ample  rail  ter- 
minals near  the  Roman  city  of  Salona,  many  of  whose 
walls  are  still  standing. 

Shortly  before  the  war,  railroads  to  connect  Split 
with  the  interior  were  commenced.  The  line  connecting 
the  two  ports  of  Sebenik  and  Split  and  extending  toward 
the  interior  as  far  as  Knin  were  completed,  and  the 
so-called  "Lika"  line  is  now  completed  to  Gracac  as  well 
as  about  50  per  cent  of  the  grading  between  Gi-acac 
and  Knin,  a  distance  of  about  50  km.  This  line  is 
badly  located,  has  1.8  per  cent  uncompensated  grades 
and  heavj'  curvature.  The  Una  River  line  was  completed 
a  short  distance  beyond  Bos-Novi  leaving  120  km.  yet 
to  build  to  a  connection  with  the  Lika  line  to  Knin. 
This  line  will  have  only  a  short  section  of  1.8  per  cent 
summit  grade  with  a  ruling  grade  of  less  than  1  per 
cent  on  the  rest  of  the  line.  Undoubtedly  the  completion 
of  this  system  and  the  construction  of  the  necessary 
port  facilities  at  Split  will  be  one  of  the  first  projects 
undertaken  by  the   existing  syndicate. 

The  development  of  Split  will  not  furnish  sufficient 
facilities,  and  port  and  railroad  construction  to  develop 
the  Bay  of  Kotor  will  undoubtedly  follow.  Kotor  is 
one  of  the  best  and  most  thoroughly  protected  harbors 


in  Europe.  It  has  a  large  area,  deep  water,  is  thor- 
oughly protected  against  high  winds  by  the  high  moun- 
tains surrounding  it,  and  is  not  accessible  to  artillery 
fire  from  the  sea.  It  was  the  principal  sea-plane  and 
submarine  base  for  the  Austrian  navy  during  the  World 
War. 

The  railroad  to  serve  this  port  will  be  entirely  new 
and  will  tap  a  virgin  country.  It  will  start  from 
Zemun  across  the  Save  from  Belgrade  and  follow  the 
Save,  Drina  and  Pevar  Rivers  to  Niksic  in  Montenegro 
whence  it  will  follow  the  sides  of  the  mountains  around 
the  Bay  of  Kotor  to  a  point  on  the  south  side  of  the 
central  section  of  the  bay  where  there  is  ample  area 
suitable  for  terminal  construction.  Thf  length  of  this 
line  will  be  about  440  km.  of  which  about  half  will  be 
very  light  construction  and  the  other  half  faii'ly  heavy 
mountain  work.  There  will  be  one  tunnel,  10  km.  in 
length. 

The  territory  tributary  to  the  lines  to  Split  is  a 
fairly  productive  agricultural  country,  has  large  de- 
posits of  iron  and  coal,  large  areas  of  good  timber  and 
in  the  vicinity  of  Zagreb  some  well-developed  industries. 
The  Kotor  line  will  give  an  outlet  for  some  of  the  best 
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FIG.  4— LOOKING  UP  THE  SAVE  RIVER  PROM  BELGRADE 

The  bridge  at  this  place  was  destroyed  tliree  times  during 
the  World  War. 

agricultural  land  in  Europe  and  make  it  possible  to  open 
many  important  deposits  of  coal,  copper,  lead,  antimony 
and  salt  in  Serbia  and  Bosnia. 

Belgrade-Zemun  and  Zagreb  will  be  the  most  impor- 
tant transportation  centers  and  their  terminals  require 
great  expansion.  Belgrade  is  built  on  a  promontory  at 
the  junction  of  the  Save  and  Danube  Rivers.  It  is  a 
well  built  city  of  about  130.000  inhabitants.  (Fig.  3.") 
There  is  insufficient  area  f(n-  the  necessary  terminal 
expansion  and  because  of  this  as  well  as  the  fact  that 
the  traffic  requirements  also  favor  it,  the  expansion 
will  be  made  at  Zemun  on  th<3  opposite  side  of  the  Save. 
The  two  cities  are  connected  by  a  bridge  which  was 
blovm  up  three  times  during  the  war  (Fig.  4),  and 
are  from  a  traffic  standpoint,  practically  one  city. 
Zagreb  was  an  important  terminal  before  the  war. 
but  even  with  the  present  difficulties  of  transportation, 
the  traffic  on  the  state  railway  system  has  increased 
from  45,000  cars  in  1913  to  72,600  in  1919,  and  it  is 
estimated  that  capacity  for  100  per  cent  greater  traflSc 
must  be  provided. 

The  narrow-gage  line  from  Krusevac  to  Uzice  passes 
through  a  zone  which  contains  oil  and  many  important 
mineral  deposits  and  produces  a  large  agricultural  sur- 
plus. This  line  can  easily  be  made  a  normal  gage 
(Figs.  5,  6,  7)  and  will  serve  as  a  connection  between 
the  new  Drina  River  line  to  Kotor  and  the  existing  line 
betweer  Belgrade  and  Nish. 
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PIG.   5 — ON  THE   .Sl.KI'.iAX    XARROWG.\GE 


FIG.  U— AT  r>AXJA.-l..\   „....J.i 
On  the  narrow-gage  railway,  30  miles  from  Krusevae. 


Improved  Daylight  Factory  Lighting 

By  G.  p.  Richardson 

Detroit  Steel  Products  Co.,  Detroit.  .Mich. 

HOW  to  improve  the  daylight  lighting  for  shop  work 
was  a  problem  in  utilizing  an  old  five-story  building 
to  provide  additional  manufacturing  capacity  for  the 
automobile  division  of  the  Studebaker  Corporation  at 
South  Bend,  Ind.  The  building  is  165  x  278  ft,  of 
timber  beam  and  gii-der  mill-type  construction,  with 
wood  columns,  plank  floors  and  brick  walls. 


FIG.    7— AT   IZVOR,    ON    THE   SKRBL\N    NARROW-GAGE 

There  is  abundant  water  power  in  a  large  part  of 
Serbia,  Bosnia  and  Dalmatia.  The  only  large  develop- 
ments are  at  Jajce  where  there  is  a  carbide  factory 
having  a  plant  which  runs  about  a  30-m.  head  in  two 
penstocks  about  60  cm.  in  diameter,  and  the  still  larger 
plant  operated  in  connection  with  the  cement  mills  at 
Split. 

There  is  no  country  in  Europe,  with  the  exception  of 
Russia,  which  has  so  great  undeveloped  resources  as 
.Jugo-Slavia.  The  people  are  peaceable  and  hard  working 
and  now  that  American  capital  is  becomin<r  interested 
it  is  a  country  which  deserves  and  will  demand  the 
attention  of  American  engineers. 


Street  Sprinklinc;  in  Peking.  China 

In  Peking,  China,  the  sprinkling  of  the  streets  is 
accomplished  by  the  primitive  method  )f  filling  v/lth 
water  rather  closely  woven  willow  baskets,  attached  to 
long  poles,  and  shaking  the  baskets  over  the  str?pt. 
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FIG.  1.     OLD  WINDOWS  GAVE  POOR  LIGHT  DISTRIBUTION 

In  the  original  construction  each  191-ft.  longitudinal 
bay  had  two  window  openings  6  ft.  wide,  with  box- 
frames,  sliding  sash,  and  arched  top  18  in.  below  the 
bottom  of  the  floors.  Small  brick  piers  carrying  no  load 
from  the  floors  were  built  between  the  windows.  With 
this  arrangement  for  a  building  165  ft.  wide  the  center 
part  was  very  poorly  lighted. 

To  provide  more  light  on  the  first  and  second  stories, 
the  old  wood  sash  and  small  brick  piers  in  the  long 
sides  of  the  building  were  removed  and  the  openings 
were  carried  up  to  the  underside  of  the  next  floor,  steel 
lintels  being  installed  to  carry  the  brick  curtain  walls 
between    the   main   piers.      Steel-frame    windows   were 


FIG.    2.      EFFECTIVE    LIGHTIM;    WITH    NEW     STEEL    SASH 

then  placed  in  the  new  openings  and  without  weakening 
the  building  the  glass  area  was  increased  83  per  cent. 
This  alteration  was  planned  by  Lockwood,  Greene  &  Co.. 
Boston  and  Chicago,  engineers  for  the  Studebaker 
Corp.,  and  was  carried  out  without  interference  with 
manufacture  by  the  H.  G.  Christ  man  Co.,  South  Bend. 
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Dry  Fill  and  Hydraulic  Sluice  Methods  On  Same  Dam 

Different  Methods  Employed  on  Opposite  Sides  of  Thin  Concrete  Core  Wall  in  Earth  Dam  on  Hetch 
Hetchy  Project — Core  Wall  Has  Contraction  Joints  in  Length 


PRIEST  DAM  is  being  built  to  provide  a  forebay  for 
the  Moccasin  Creek  power  plant  which  is  the  first 
large  power  unit  to  be  installed  on  the  Hetch  Hetchy 
water  and  power  project  now  being  carried  out  by  the 
city  of  San  Francisco.  The  dam  will  have  a  maximum 
height  of  145  ft.  and  will  be  about  1,000  ft.  long  on 
the  crest,  developing  a  storage  of  2,500  acre-ft.  The 
lower  end  of  the  18-mile  section  of  the  Hetch  Hetchy 


ft.  thick  above  El.  2,200.  A  concrete  lined  spillway  with 
a  capacity  of  1,000  sec. -ft.  will  be  provided  around  the 
east  end  of  the  dam.  The  main  channel  of  this  spillway 
is  4x20  ft.  in  cross-section,  the  entrance  end,  howevei 
is  a  tapered  section  on  a  variable  grade  in  order  to 
accelerate  the  water  to  the  required  velocity.  This  is 
considered  ample  as  there  is  only  a  very  small  drainage 
area  in  the  natural  basin  above  the  dam  and  water  will 


VIEW  OF  PRIEST  DAM  SHOWING  TWO  CONSTRUCTION  METHODS 
At  extreme  left,   track  to  first  borrow   pit   on   far   side   of  pit  level  appear  at  far  end  of  diy  fill.     First  sluicing:  pit 

dam.      Hydraulic    monitor   for    washing   fines   fT-om    dry    fill  in   center   background.      Pumpliouse   in   extreme  right  fore- 

against  core  wall.    First  bents  for  trestle  from  next  borrow  ground. 


tunnel  will  be  submerged  in  the  reservoir  formed  by 
this  dam  and  the  penstocks  of  the  Moccasin  Creek 
plant  will  be  supplied  by  a  tunnel  leaving  the  reservoir 
several  hundred  feet  upstream  from  the  dam. 

Features  of  the  structure  are  (1)  the  design  of  the 
concrete  core  wall  which  is  provided  with  numerous 
joints  to  permit  flexure  without  cracking  should  ma- 
terial in  the  fill  settle  unequally  and  (2)  the  adoption 
of  diff'erent  methods  for  placing  material  on  the  up-  and 
the  downstream  sides  of  this  core  wall.  By  the  use 
of  the  two  methods  of  handling  material  a  suitable 
embankment  which  will  allow  drainage  if  necessary, 
is  secured  on  the  downstream  side  at  low  cost  while 
a  well-compacted  impervious  fill  will  be  made  on  the 
upstream  side.  The  work  was  begun  in  October,  1921, 
and  is  to  be  completed  in  700  days.  A  total  of  about 
800,000  cu.yd.  of  material  will  \:>e  placed  in  the  structure. 
Both  up-  and  downstream  slopes  are  to  be  faced  with 
riprap  2  ft.  thick  on  downstream  face,  with  variable 
thickness  on  the  upstream  face  as  follows:  5  ft.  thick 
below  El.  2,150,  3  ft.  thick  from  El.  2,150  to  2,200,  and  2 


rarely,  if  ever,  pass  over  the  spillway.  The  only  other 
waterway  in  the  dam  is  the  scouring  tunnel  around  the 
east  end  which  was  driven  on  a  2.222  per  cent  grade  and 
taps  the  reservoir  at  the  lower  level.  This  tunnel 
is  6  ft.  in  diameter  inside  a  12-in.  concrete  lining  and 
is  900  ft.  long.  Control  of  the  tunnel  is  to  be  provided 
by  two  30-in.  valves  at  the  upper  end  and  operated  by 
hand  equipment  in  a  concrete  tower. 

Foundation  for  the  core  wall  was  poured  in  a  trench 
excavated  into  rock.  Holes  were  drilled  in  the  bottom 
of  the  trench  at  intervals  of  5  ft.  into  which  grout  was 
forced  through  pipes  driven  into  the  drill  holes  and 
carried  up  through  the  concrete.  The  core  wall  is  being 
carried  up  in  16-ft.  lifts,  just  fast  enough  to  keep  well 
ahead  of  the  fill.  As  shown  in  the  accompanying  draw- 
ing, the  core  wall  has  horizontal  joints  every  16  ft.  and 
vertical  joints  every  50  ft.,  these  joints  having  adjacent 
faces  tarred  to  prevent  bonding  and  No.  10  gage  copper 
strips  to  keep  them  water  tight. 

As  a  means  of  steadying  and  strengthening  the  wall 
against  unbalanced  pressure  that  might  occur  during 
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construction  and  before  the  two  fills  have  settled,  the 
wall  is  tied  to  deadmen  in  the  fills  on  both  up-  and  down- 
stream sides  by  cables.  The  cables  are  attached  to  l^-in. 
eyebolts  set  in  the  conci-ete  16  ft.  apart  vertically  and 
50  ft.  apart  horizontally. 

A  means  of  carrying  up  this  core  wall  without  staging 
on  either  side  was  devised  by  combining  the  staging  with 
concrete  forms  and  supporting  them  on  completed  sec- 
tions of  the  work.  The  core  wall  is  poured  from  the 
east  end,  where  the  concrete  mixer  is  located,  and  whence 
the  work  progresses  toward  the  west  end.  By  the  time 
the  full  length  of  each  16-ft.  lift  is  completed  the  forms 
first  placed  are  raised  and  the  process  is  repeated.  The 
bents  or  frames  of  6x6-in.  timbers  that  carry  the  track 
for  concrete  cars  are  placed  9  ft.  9  in.  apart  and  are 
attached  to  the  concrete  by  3-in.  bolts  which  extend 
entirely  through  the  core  wall  and  project  on  each  side. 
These  bolts  are  left  in  the  concrete  when  the  bents  are 
raised.  Between  the  timber  bents  built-up  panels, 
4  X  9  ft.  3  in.  in  size,  are  used,  held  in  place  by  ordinary 
tie  wiring.  Planks  carried  at  two  levels  alongside  these 
panels  are  useful  as  staging  from  vi-hich  carpenters  can 
work  on  the  forms.  Forms  for  the  enlarged  sections 
that  occur  every  50  ft.  at  vertical  joints  are  not  alike 
in  successive  tiers  and  have  to  be  built  up  independently 
of  the  standard  form. 


Concrete  for  the  core  wall  is  supplied  by  a  mixing 
plant  close  to  the  core  wall  trench  on  the  east  abutment. 
At  this  point  the  hillside  has  a  uniform  slope  and  as  the 
wall  is  carried  up,  the  mixing  plant  will  be  moved  up 
the  hill ;  the  plant  was  built  up  on  skids  in  three  sections 
to  facilitate  the  moves,  of  which  there  will  be  three. 
A  1:2:4  mix  is  used  in  the  core  wall  and  also  in  the 
bypass  tunnel  lining  which  was  supplied  from  the  same 
mixing  plant.  Cement,  sand  and  crushed  rock  for  the 
concrete  are  delivered  to  the  mixer  by  means  of  an 
incline  from  bins  on  the  hillside  above  the  dam  level. 

Both  the  dry  fill  and  hydraulic  sluice  material  is  being 
taken  entirely  from  the  western  bank.  The  sluicing 
pits  are  upstream  from  the  dam  and  the  borrow  pits  in 
which  the  steam  shovel  works  are  on  the  downstream 
side.  When  the  present  work  started  some  80,000  cu.yd. 
of  rock  was  already  in  place  on  the  downstream  toe  of 
the  dam,  this  material  having  been  dumped  within  pre- 
determined limits  as  it  was  mucked  from  the  18-mi. 
tunnel  whose  portal  is  only  a  few  hundred  feet  distant. 
The  steam  shovel  began  work  at  a  level  65  ft.  above  the 
lowest  point  in  the  dam  and  by  dumping  on  the  upstream 
edge  of  the  existing  tunnel  dump  widened  it  until  the 
upper  edge  of  the  fill  came  close  to  the  core  wall. 

A  small  hydraulic  monitor  is  used  for  washing  down 
fine  material  from  the  upper  face  of  this  dry  fill  whence 
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it  lodges  the  fines  against  the  downstream  face  of  the 
core  wail  in  the  form  of  well  compacted  layers.  This 
feature  of  the  construction  program  is  very  successful, 
the  fine  material  is  readily  washed  out  by  a  jet  directed 
downward  from  the  top  of  the  fill  and  the  water  remains 
in  a  pool  against  the  core  wall  long  enough  for  the  ma- 
terial in  suspension  to  deposit.  That  the  downstream 
fill  is  sufliciently  porous  is  shown  by  the  fact  that  this 
sluicing  water  readily  seeps  through  to  the  downstream 
toe  whence  it  may  be  caught  in  the  natural  stream  bed 
and  used  again,  should  any  water  shortage  develop. 

With  the  first  level  of  the  dry  fill  completed,  the 
plan  i.s  to  have  the  steam  shovel  make  an  inclined  bench 
cut  up  which  it  can  move  to  a  new  borrow  pit  level  35  ft. 
higher.  From  this  new  level  tracks  will  be  carried  along 
the  sidehill  and  thence  at  the  same  level  on  a  trestle 
35  ft.  high  entirely  across  the  dam  and  supported  on  the 
portion  of  the  dry  fill  already  placed.  When  the  mate- 
rial dumped  from  this  trestle  reaches  track  height  the 
track  will  be  moved  over  onto  the  fill  and  by  dumping 
along  the  upper  edge,  the  fill  will  be  widened  until 
the  toe  of  the  slope  again  reaches  the  core  wall.  Sluicing 
down  the  upper  face  of  this  fill  will  be  continued  and 
as  the  fines  are  washed  down  the  level  of  the  deposits 
against  the  downstream  face  of  the  core  wall  will  be 
built  UD. 

This  program  will  be  continued  to  the  top  of  the  dam, 
the  fill  on  the  downstream  side  being  regulated  so  as  to 
be  equal  to  or  slightly  ahead  of  the  fill  on  the  upstream 
side  of  the  core  wall,  which  will  always  be  saturated. 
Four  levels  for  the  steam  shovel  work  and  the  three 
trestles,  the  last  two  trestles  each  being  22i  ft.  high, 
will  be  required  to  carry  the  dry  fill  up  to  the  presci'ibed 
height. 

Water  for  sluicing  operations  is  pumped  from  a  pool 
maintained  above  the  dam  and  is  delivered  through  a 
14-in.  wood  stave  pipe  line  tapped  by  12-in.  laterals.  The 
main  line  extends  about  1,000  ft.  from  the  pump  house 
to  a  point  on  the  hillside  above  the  dam  where  five 
laterals  are  taken  off  at  suitable  levels  for  sluicing  ma- 
terial down  a  5  per  cent  grade  to  five  successive  trestle 
heights  on  the  dam.  The  sluicing  water  is  delivered  by 
a  pump  which  is  direct-connected  to  a  500-hp.,  440-volt 
motor.  The  pump,  which  was  built  especially  for  this 
work,  has  only  one  stage  and  operates  at  1,800  r.p.m. 
with  a  rated  delivery  of  4,250  gal.  per  min.  under  a  head 
of  350  ft.  For  auxiliary  sluicing  and  other  water  sup- 
plies on  the  work,  a  smaller  pumping  unit  in  the  same 
plant  delivers  600  gal.  per  min.  under  a  250-ft.  head. 

From  the  sluicing  pits  material  is  carried  in  flumes 
to  a  trestle  along  the  upstream  face  of  the  dam  whence 
distribution  is  effected  by  laterals  as  desired.  A  crew 
of  about  six  men  with  shovels  is  required  to  keep  the 
upstream  face  of  the  fill  shaped  up  to  the  desired  slope. 


Sec+ion   A-A 


Section  B-B 


These  men  stake  a  2xl2-in.  plank  on  edge  to  mark  the 
limit  of  each  successive  fill  in  accordance  with  the  slope 
predetermined  by  surveys.  When  sluiced  material  has 
piled  up  against  the  plank  to  the  desired  height,  the 
delivery  is  continued  through  some  other  lateral  while 
the  men  shovel  material  from  the  inside  over  the  plank 
to  smooth  off  the  outer  slope.  The  plank  is  then  raised 
1  ft.  and  moved  back  from  the  slope  to  carry  up  the 
next  step. 

The  dam  was  designed  under  the  direction  of  M.  M. 
O'Shaughnessy,  city  engineer  of  3an  Francisco.  W.  A. 
Kraner  designed  the  construction  layout  and  is  supervis- 
ing construction  for  the  city. 


Seepage  from  Earth  Canals  in  Texas 

By  W.  F.  Heath 

San   Benito,  Tex. 

TESTS  for  seepage  and  evaporation  in  one  of  the 
canals  of  the  San  Benito  (Texas)  Irrigation  Dis- 
trict indicate  92  per  cent  of  the  total  loss  is  seepage  and 
8  per  cent  evaporation.  Spread  over  the  whole  district 
these  losses  amount  to  nearly  1  acre-ft.  per  acre  over 
the  total  60,000  acres  of  irrigable  land  in  the  project, 
half  of  which  is  in  cultivation.  The  cost  of  pumping 
and  delivering  this  extra  water  is  small  compared  with 
the  damage  done  to  the  land,  a  large  portion  of  which 
has  become  alkaline  and  unfit  for  cultivation.  Even 
land  still  in  brush  has  become  "salted." 

Two  methods  of  preventing  seepage  are  suggested; 
lining  the  canals  and  constructing  drains  on  each  side 
of  the  canals.  The  first  is  expensive  but  would  reduce 
the  seepage  to  a  minimum;  the  second  would  not  reduce 
the  seepage  but  would  minimize  its  harmful  effects. 

From  the  logs  of  many  borings  the  soil  is  found  to 
be  deposited  with  a  top  layer  of  silt,  2  to  5  ft.  deep,  a 
second  layer  of  clay,  4  to  9  ft.  deep  and  a  third  layer 
of  quicksand  of  indefinite  depth.  It  has  been  noted 
that  seepage  water  travels  on  top  of  the  clay  stratum 
gradually  working  to  the  surface  with  its  load  of  dis- 
solved alkali,  most  of  which  is  common  salt. 

In  canals  in  which  the  borrow  pits  extend  down  into 
the  clay  and  are  connected  with  main  drains  very  little 
trouble  is  experienced  from  seepage,  but  for  many  of 
the  older  laterals  the  earth  to  make  the  levees  was  taken 
from  the  center  and  no  borrow  pits  were  made.  The 
harmful  effects  of  seepage  are  more  apparent  in  land 
adjoining  these  laterals. 

In  the  design  and  building  of  earth  canals  with  the 
idea  of  making  the  effects  of  seepage  the  least  harmful 
in  this  district  the  wetted  perimeter  should  be  made  as 
small  as  possible  and  drains  having  a  good  grade  and 
connecting  with  main  drain  ditches  should  be  built  each 
side  of  the  lateral,  extending  well  down  into  the  clay. 
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Small  Municipal  Hydro-Electric 
Plant  in  Tennessee 

Cookeville  Installs  450  Kw.  Station  With  Concrete 

Dam  and  Lonj?  Wood  Pipe  Line  Crossing 

River  on  Suspension  Bridges 

THE  city  of  Cookeville,  Tenn.,  having  a  population  of 
less  than  3,000,  has  recently  completed  the  building 
of  a  hydro-electric  plant  embodying  some  unusual 
features.    As  an  example  of  a  small  waterpower  develop- 


mately  200  ft.  In  making  the  preliminary  study  of  the 
project,  it  was  found  that  by  twice  crossing  the  stream 
on  suspension  bridges,  and  tunneling  an  intervening 
bluff,  the  length  of  the  penstock  could  be  reduced  to  half 
a  mile. 

The  penstock  is  a  30-in.  wood-stave  pipe,  built  by  the 
Continental  Pipe  Co.,  of  Douglas  fir,  and  its  length  is 
2,631  ft.  The  head  works  consist  of  a  dam,  26  ft.  high 
and  310  ft.  long,  approximately  one-half  being  con- 
crete, of  gravity  section,  and  one-half  of  earth,  with 
concrete  core-wall.     The  dam  creates  a  very  valuable 
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ment,  designed  and  built  along  modern  lines,  it   is  of 
more  than  local  interest. 

The  plant  is  located  on  Falling  Water  River,  a  creek 
having  a  minimum  discharge  of  but  12  sec. -ft.  Within 
a  distance  of  one  mile,  the  stream  has  a  fall  of  approxi- 


KARTH  AND  CON'CRETE  DAM.  26  FT.  HIGH.  310  FT.  LONG 


.Storage,  being  located  at  the  head  of  the  series  of  falls 
which  intervene  between  dam  and  power  house,  and 
causing  back-water  three  miles  long. 

From  the  dam,  the  penstock  is  laid  (on  concrete 
cradles  where  firm  foundation  was  not  available)  along 
one  bank  of  the  stream  to  a  point  about  1,000  ft.  from 
the  dam,  where  a  45  deg.  turn  leads  onto  the  first  sus- 
pension bridge.  The  span  of  this  bridge  is  238  ft.,  and 
leads  directly  into  the  tunnel.  The  tunnel,  driven  on  a 
10  per  cent  grade,  and  tenninating  in  a  40-deg.  hori- 
zontal curve,  is  285  ft.  long,  driven  through  solid  lime- 
stone rock.  From  the  lower  portal,  the  penstock  enters 
immediately  upon  the  lower  suspension  bridge,  of  which 
the  span  is  167  ft.  long.  On  this  bridge  the  pipe  makes 
a  vertical  reverse-curve,  entering  nearly  horizontally,  and 
leaving  horizontally,  40  ft.  lower.  The  bridges  carry  a 
load  of  400  lb.  per  lin.ft.  The  cables  were  furnished 
by  the  A.  Leschen  &  Sons  Rope  Co.  The  design  of  the 
bridges  is  quite  simple  as  shown  in  the  views.  The  two 
main  cables  are  1  -'  in.  diam.  and  the  suspender  rods  are 
?-in.  rods,  with  channel-iron  floor  beams  carrying  timber 
stringers. 

From  the  lower  suspension  bridge  for  a  distance  of 
another  500  ft,  the  pipe  follows  the  bank  of  the  river, 
here  reaching  the  brink  of  Burgess  Falls,  which  has  a 
sheer  drop  of  115  ft.  On  the  brink,  the  penstock  enters 
a  steel  surge  tank,  6  ft.  in  diameter,  and  120  ft.  high, 
which  is  self-supporting.  The  penstock,  leaving  the 
surge-tank,  plunges  at  an  angle  of  about  35  deg.  down 
the  gorge  to  the  power  house,  550  ft.  beyond,  and  120 
ft.  below  the  base  of  the  surge-tank.    For  a  part  of  this 
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THE  TWO  SUSPENSION  BRIDGES  WHICH  CARRY  THE   PIPE  LINE 
The  lower  bridge  is  shown  at  the  left,  the  upper  bridge  at  bridge  has  steel  tower;  other  bridge,  with  23S-£t.  span,  has 

the  right.     These  bridges  are  supported  at  one  end  by  tower  single  concrete  tower.    From  both  bridges  pipe  enters  tunnel 

and  at  other  by  cable  entering  rock  face.     One  lB7-ft.  span  in  rock  face  of  river  bluff. 


distance  the  penstock  is  supported  in  stirrups,  hung  by 
cables  from  above,  on  the  side  of  the  gorge. 

The  tunnel  was  made  just  as  small  as  it  was  possible 
to  drive  it.  It  is  only  6  ft.  wide,  and  for  most  of  its 
length,  less  than  6  ft.  high.  It  is  in  a  hard  limestone 
formation,  and  no  shoring  was  needed.  The  wood-stave 
pipe  is  continuous,  and  so  was  built  in  place.  Although 
the  space  in  the  tunnel  is  very  cramped,  there  was  no 
complaint  from  the  workmen.  There  is  barely  room  for 
one  to  edge  his  way  through  the  tunnel,  between  the 
pipe  and  the  walls,  and  he  cannot  walk  through  erect. 

The  hydrostatic  head  on  the  plant  is  230  ft.  The  tur- 
bine is  a  horizontal,  scroll-case  machine,  built  by  the 
Wellman-Seaver-M organ  Co.,  and  it  has  the  distinction 


REACTION   TURBINE   OF   650   HP.   CAPACITY   FOR 
COOKEVILLE  PLANT 
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of  being  the  smallest  wheel  ever  built  by  that  concern. 
The  runner  is  of  bronze,  19  in.  in  diameter.  The  scroll- 
case  is  fitted  with  a  relief  valve,  actuated  by  the 
hydraulic  governor,  both  relief  valve  and  governor  be- 
ing built  by  the  Woodward  Governor  Co.  Under  the 
working  head  of  220  ft.,  the  turbine  develops  approxi- 
mately 650  hp.  The  relief  valve,  together  with  the 
surge-tank  insure  exceedingly  close  speed  regulation — 
regulation  not  attained  by  many  a  hydro-electric  plant 
of  much  larger  output. 

The  plant  is  not  automatic,  but  requires  an  attend- 
ant. Current  is  generated  at  2,300  volts,  and  the  wind- 
ings are  protected  from  lightning  which  might  conceiv- 
ably strike  between  the  generator  and  the  transformers 
by  the  2,300-volt  lightning  arresters.  Transmission  is 
at  13,200  volts  over  a  wood  pole  line  12  miles  long.  The 
transformers  are  placed  on  top  of  the  cliff,  300  ft.  above, 
and  about  400  ft.  away  from  the  power  house.  Since  all 
bearings  are  ring-oiling,  the  plant  could  very  well  be  run 
without  an  attendant,  except  for  the  possibility  of  the 
opening  of  the  circuit-breaker. 

The  power  house  is  of  steel  and  measures  only  18  .x  20 
ft.  It  is  amply  large  to  house  the  single  unit  now  in- 
stalled. The  foundation  is  of  solid  concrete,  on  solid 
rock  foundation.  The  tailrace  has  a  smooth  concrete 
bottom,  which  insures  minimum  tailrace  loss  of  power. 

There  is  not  a  stick  of  wood 
about  the  power  house,  as  walls 
and  roof  are  of  steel,  and  the 
windows  are  steel  sash. 

The  plant  is  designed  to  per- 
mit the  future  installation  of 
a  second  unit,  when  the  de- 
mand for  power  shall  require. 
However,  when  it  is  considered 
that  the  present  plant  displaces 
a  steam-electric  plant  of  75-kw. 
capacity,  a  450-kw.  piant  looks 
to  the  people  of  Cookeville  like 
an  exceedingly  dignified  hydro- 
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electric  development!     The  total  cost  of  the  plant  was 
about  $110,000,  divided  as  follows: 

Cost  of  power  site  and  reservoir  area $25,000 

Macliinery.    including    turbine    and    governor,    generator. 

Tlrrill  regulator  and  switchboard •      io.uou 

Twelve-mile  transmis-sicn  line,  including  transformers  and 

liglitning  arresters    30.UU() 

Construction  of  dam,  pipe  line,  tunnel,  suspension  bridges, 
surge-tank,  power  house,  valves,  sluice  gate  and  trash- 
rack,  and  engineering  service   35,000 

The  plant  was  designed  by  J.  A.  Switzer,  and  built 
under  his  supervision.  On  his  advice,  all  bids  for  the 
building  of  the  plant  were  rejected,  and  the  plant  was 
built  on  force-account,  under  the  superintendence  of 
T.  0.  Hudson.  The  total  cost  of  the  plant  was  approxi- 
mately 15  per  cent  less  than  the  lowest  bid  received. 


Studies  of  Natural  Purification 
on  the  Illinois  River 

Public  Health  Service  and  Chicago  Sanitary  District 

Maintain  Joint  Laboratory — Summer 

Death  Rate  of  Germs  High 

By  J.  K.  HosKiNS 

Sanitary   Engineer.  U.   S.  Public   Health  Service 

BACTERIAL  pollution  of  the  Illinois  River  and  the 
Mississippi  River  at  the  mouth  of  the  former  are 
approximately  equal.  Upstream  on  the  Illinois  the  win- 
ter and  summer  variations  of  pollution  as  measured  by 
bacterial  counts,  dissolved  oxygen  and  oxygen  consumed 
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COMPARISON  OF  SUMMER  AND  WINTER  BACTERIAL  CONDITION  IN  ILLINOIS  RIVER 

are  decidedly  marked.  These  are  some  of  the  results 
coming  out  of  the  studies  of  pollution  and  natural  puri- 
fication of  the  Illinois  River  made  by  the  U.  S.  Public 
Health  Service  in  co-operation  with  the  Sanitary  Dis- 
trict of  Chicago.     For  such  study,  which  is  a  continu- 


ance of  the  work  done  on  the  Ohio  River,  the  Illinois 
River  pffords  exceptional  advantages  by  reason  of  its 
considerable  length — nearly  300  miles — the  gross  pollu- 
tion in  its  upper  reaches  immediately  below  the  outlet 
of  the  Chicago  Drainage  Canal  and  its  freedom  from 
further  considerable  pollution  except  in  the  vicinity  of 
Peoria,  thus  presenting  long  stretches  in  which  the 
operation  of  natural  agencies  of  purification  may  be 
observed.  A  further  consideration  of  great  importance 
is  that  for  some  years  the  Sanitary  District  of  Chicago 
has  carried  on  most  thorough  studies  of  the  amount 
and  character  of  the  wastes  discharged  into  the  Drain- 
age Canal  and  is  thus  enabled  to  furnish  basic  data 
which  must  otherwise  be  collected  at  great  expense. 

The  study  of  the  Illinois  River  was  organized  as  a 
separate  unit  of  the  general  organization  for  stream 
pollution  investigations  under  the  division  of  scientific 
research  of  the  Public  Health  Service  with  an  advisory 
board  consisting  of  three  consultants;  Langdon  Pearse, 
sanitary  engineer  of  the  Sanitary  District  of  Chicago, 
Dr.  E.  0.  Jordan,  professor  of  bacteriology  of  the  Uni- 
versity of  Chicago,  and  Dr.  Stephen  A.  Forbes,  chief 
of  the  State  Natural  History  Survey  of  Illinois,  and 
professor  emeritus  of  University  of  Illinois,  represent- 
ing the  fields  of  sanitary  engineering,  bacteriology  and 
fresh  water  biology,  respectively. 

Headquarters  and  a  main  laboratory  for  the  field 
studies  were  established  early  in  1921  at  Peoria,  located 
midway  between  the  headwaters  and  mouth  of  the  river. 

Three  branch  laboratories 
were  equipped  at  Joliet, 
Beardstown  and  Kampsville, 
points  to  which  samples  can 
be  delivered  promptly  from 
practically  any  section  of  the 
river.  These  laboratories, 
with  the  exception  of  the  one 
at  Beardstown,  were  operated 
for  a  full  year,  to  record  the 
effect  of  seasonal  and  other 
changes  that  might  modify 
the  phenomena  of  purifica- 
tion. 

The  bacteriological  exami- 
nation comprised  total  counts 
on  gelatin  at  20  deg.  and  on 
agar  at  37  deg.  C.  and  quan- 
titative estimates  of  B.  coli 
by  fermentation  tests.  The 
most  important  item  in  the 
chemical  examination  is  the 
determination  of  the  dis- 
solved oxygen  present  in  each 
sample  by  immediate  titra- 
tion and  of  the  biochemical 
oxygen  demand  as  calculated 
from  the  oxygen  loss  in  five 
days  of  incubation  at  20  deg. 
Centigrade. 

Since  it  appears  that  in 
studies  of  this  character  the 
value  of  frequent  elaborate 
chemical  analyses  is  not  sufllicient  to  justify  their  ex- 
pense, composite  samples  covering  a  period  of  ten  days 
and  preserved  with  sulphuric  acid  are  used  for  determi- 
nations of  total  nitrogen,  free  ammonia,  Kjeldahl  nitro- 
gen, nitrogen  oxides  and  oxygen  consumed.    Samples  of 
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bottom  sediment  and  of  water  from  the  surface  and 
from  mid-depth  are  collected  regularly  from  selected 
stations  for  macroscopic  and  microscopic  biological  ex- 
aminations, involving  the  measurement  and  identification 
of  plankton  forms. 

In  addition  to  the  laboratory  field  work,  supplemen- 
tary observations  of  stream 
flow  have  been  made  in  co- 
operation with  the  U.  S.  Geo- 
logical Survey  to  determine 
the  daily  flow  of  the  Illinois 
and  all  important  tributaries. 
The  times  of  flow  from  point 
to  point  throughout  the  river 
were  calculated  from  stream 
flow  data  and  cross-sectional 
areas  taken  from  the  river 
bed  contour  maps  of  the  U.  S. 
Army  Engineering  Corps. 

During  the  summer  months 
the  total  bacterial  counts  on 
agar  at  37  deg.  (24  hours) 
immediately  below  the  drain- 
age canal  ranged  from  2,000,- 
000  to  5,000,000  per  cubic 
centimeter,  whereas  in  the 
winter  months  they  have 
ranged  from  100,000  to 
300,000  (monthly  averages). 
Since  the  volume  of  the  Illi- 
nois River  at  stations  292-286 
(see  chart)  is  nearly  con- 
stant, this  indicates  a  wide 
seasonal  variation  in  the  total 
bacterial  content  of  the  sew- 
age of  the  Sanitary  District. 
Similar  seasonal  variations 
are  noted  in  the  gelatin  count 
and  B.  coli.  This  is  in  ac- 
cordance with  observations  at 
Cincinnati  and  Louisville  on 
the  Ohio  River. 

During  the  summer  months 
the  20-deg.  gelatin  and  the 
37-deg.  agar  counts  through- 
out the  river  are  approxi- 
mately equal,  but  with  the 
onset  of  winter  they  diverge,  the  agar  counts  becoming 
much  smaller  than  the  gelatin  counts.  This  likewise  is 
in  accordance  with  obsei*vations  on  the  Ohio  River. 

The  decrease  in  bacterial  content  from  the  outlet  of 
the  Di-ainage  Canal  to  station  166,  immediately  above 
Peoria,  is  at  all  times  very  great,  and  is  practically 
parallel  in  the  agar  count,  the  gelatin  count  and  the 
B.  coli.  The  decrease  is  absolutely  and  relatively  much 
greater  in  summer  than  in  winter.  Dilution  by  tribu- 
taries is  a  very  small  factor  in  this  decrease,  which  is 
largely  due  to  death  of  the  bacteria.  From  a  bacterio- 
logical standpoint  the  river  immediately  above  Peoria 
is  not  highly  polluted — not  more  so  than  many  streams 
draining  rural  sections. 

The  pollution  resulting  from  wastes  received  in  the 
Peoria  district  is  very  considerable  in  summer  and  the 
decrease  below  this  point,  though  steady,  is  less  rapid 
than  in  the  upper  half  of  the  river. 

In  the  upper  river  the  oxygen  demand  greatly  exceeds 
the  supply  as  represented  by  the  dissolved  oxygen  con- 


tent, but  in  passing  downstream  from  Joliet  to  Peoria 
the  dissolved  oxygen  progressively  increases  and  the 
biochemical  oxygen  demand  decreases  until  the  former 
exceeds  the  latter  at  a  point  well  above  Peoria,  estab- 
lishing an  "o.xygen  balance."  In  summer  the  extent  of 
oxygen   recovery   in   passage  through   Peoria  Lake    (a 


Lines  Showing  Location    of  Sompling  Stations 
OXYGEN  CONTENT  SEPTEMBER  AND   DECEMBER  SHOWS    R.\TE  OF  RECOVERY 


large  body  of  wide  shallow  water  between  stations  179 
and  166)  is  remarkable;  in  winter  it  is  less  marked 
but  noticeable.  Below  Peoria  the  oxygen  demand  in- 
creases gradually  to  a  point  just  above  Beardstown, 
with,  in  summer,  a  corresponding  decrease  in  dissolved 
oxygen  and  a  reversal  of  the  oxygen  balance.  Although 
a  distinctly  measurable  increase  in  oxygen  demand 
below  the  urban  district  of  Peoria  is  to  be  expected, 
this  gradual  increase  over  a  distance  of  50  miles  is  not 
yet  fully  explained. 

As  to  observations  so  far  made  upon  the  Illinois 
River,  it  is  impossible  to  correlate  them  in  any  funda- 
mental way  with  observations  on  the  Ohio,  until  they 
have  been  more  thoroughly  analyzed  in  relation  to  time- 
intei-vals,  temperature  and  amounts  of  polluting  wastes 
involved,  but  so  far  as  may  be  judged  at  present  the 
two  sets  of  observations  appear  to  check  rather  closely, 
justifying  the  expectation  that,  when  taken  together, 
they  will  give  fundamental  information  regarding  the 
laws  of  natural  purification. 
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A     REVIEW     OF     b:0  0  K  S     AND     A     LISTING     OF     NEW     PUBLICATIONS 


For  Students  and  Practicing  Engineers 

Reviewed  by  0.  H.  Ammann 

Assistant  Chief  Engineer,  the  North  River  Bridge  Co.. 
New  Yorlt  City 

A  PRACTIC.A.L  TREATISE  ON  SUSPENSION  BRIDGES :  Their 
Design,  Construction  and  Erection — By  D.  B.  Steinman.  A.M., 
C.E..  Ph.D.  :  Consulting  Engineer:  M.  Am.  Soc.  C.E.,  M.A.K.h-.A.  . 
formerlv  Professor  in  charge  ot  Civil  and  Mechanical  Engineer- 
ing at  the  College  of  the  City  of  New  York.  With  Append  x  : 
De.'sign  Charts  for  Suspension  Bridges.  -N'ew  York :  Jolin  Wiley 
&  Sons,  Inc.  I>ondon  :  Chapman  &  Hall,  Limited.  Clotli ;  t>  x  » 
in. ;  pp.  204  ;  62  line  cuts  and  halftones.     $4  net. 

The  suspension  bridge  has  received  rather  scant  treat- 
ment in  modern  bridge  literature,  although  it  is  one  of 
the  oldest  and  in  some  respects  most  meritorious  types 
of  bridge.  This  is  explained  partly  by  the  fact  that 
since  the  passing  of  the  suspension  bridge  era  few  engi- 
neers have  had  the  opportunity  to  become  thoroughly 
acquainted  with  it  and  partly  because  it  presents  more 
complex  and  changeable  economical  and  structural  prob- 
lems than  other  types.  The  appropriate  degree  of 
rigidity  and  safety,  the  most  suitable  type  and  propor- 
tions of  the  stiffening  system,  wire  cables  versus  chains, 
are  questions  which  admit  of  a  wide  range  of  opinion 
and  will  probably  always  remain  in  dispute.  The  publi- 
cation of  Dr.  Steinman's  book  should  therefore  be  wel- 
comed as  helping  to  revive  interest  In  a  type  worthy  of 
greater  appreciation. 

In  the  short  space  of  200  pages  the  author  has  covered 
the  technical  part  of  the  subject  with  fair  completeness, 
by  confining  himself  to  the  most  essential  theory  and  to 
a  concise  discussion  of  the  most  important  elements 
and  details  of  design  and  construction.  The  book  is 
therefore  a  useful  manual,  especially  for  the  student  or 
young  engineer,  who  however,  as  he  advances  in  his 
studies,  will  be  obliged  to  consult  more  specialized  books 
on  theory  and  construction.  For  this  reason  a  bibliog- 
raphy on  suspension  bridges  would  have  enhanced  the 
value  of  this  book. 

The  reviewer  would  also  have  liked  to  see  the  purely 
technical  and  scientific  side  of  the  subject  supplemented 
by  considerations  on  the  aesthetic  value  and  treatment 
of  suspension  bridges.  Bridge  engineering  still  is,  and 
ought  to  be,  regarded  as  an  art  in  the  loftiest  sense  of 
the  word,  and  the  suspension  bridge  in  particular  offers 
opportunities  for  giving  expression  to  that  higher  phase 
of  bridge  designing.  The  student  and  young  practicing 
bridge  engineer,  for  whom  this  book  is  primarily  in- 
tended, cannot  be  too  early  and  too  strongly  inspired 
with  the  value  and  necessity  of  beauty  in  bridge  build- 
ing as  a  manifestation  of  the  human  soul;  and  unless  he 
is  so  inspired,  he  will  find  himself  sooner  or  later  second 
to  his  more  idealistic  colleague,  the  architect. 

The  book  is  divided  into  four  chapters,  the  first  and 
largest  of  which  is  devoted  to  the  theoi->'  of  stresses.  In 
so  far  as  it  applies  to  the  system  of  a  cable  with  inde- 
pendent stiffening  truss,  the  theory  is  complete,  concise 
and  easy  of  application,  besides  being  supplemented  by 
useful  charts  (in  an  appendix)  which  reduce  the  work 
of  calculating  stresses  to  a  minimum.  The  author  has 
properly  selected  a  combination  of  analj^ical  formulas 
with  graphic  influence  lines  as  the  most  convenient  and 
lucid  foi-m  for  determining  the  stresses. 


The  suspended  truss  or  braced  cable  is  treated  very 
scantily.  It  is  true  that  its  treatment  is,  in  the  main, 
identical  with  that  of  the  rigid  arch.  There  are.  how- 
ever, certain  influences,  such  as  the  anchorage,  back- 
stays, and  towers,  which  call  for  modifications.  The 
inclusion  of  typical  influence  lines  and  simplified  formu- 
las for  quick  preliminary  proportioning  of  the  suspended 
truss  would  have  placed  that  type  on  a  par  with  the 
stiffened  cable  and  would  have  added  to  the  usefulness 
of  the  book  by  helping  the  student  in  the  study  and 
economic  comparison  of  the  two  types. 

The  theory  in  this  book  ha.s  quite  properly  been  con- 
fined to  that  of  the  rigid  structure,  and  reference  is 
made  to  various  treatises  on  the  more  exact  theory  of 
the  flexible  structure.  Emphasis  should  have  been  laid 
upon  the  fact  that  the  latter  theory  is  indispensable 
in  the  final  proportioning  of  more  important  bridges,  so 
as  to  impress  upon  the  mind  of  the  student  that  he  has 
to  deal  with  a  flexible  structure,  and  that  economic 
advantages  may  be  derived  by  treating  it  as  such.  The 
French  engineers  fully  recognize  this  fact  in  the  con- 
struction of  their  semi-rigid  types. 

The  second  chapter  describes  and  compares  the  vari- 
ous types  of  suspension  bridges,  their  economic  propor- 
tions and  important  details  of  construction.  It  is  clear, 
concise  and  up-to-date,  but  here  again  the  author  has 
foremost  in  his  mind  the  cable  with  independent  stiffen- 
ing truss.  The  economic  proportions  given  apply  almost 
exclusively  to  that  type.  Moreover,  it  should  be  empha- 
sized that  the  best  proportions  are  dependent  upon  so 
many  variable  factors — such  as  character  and  ratio  of 
live  load,  relative  strength  and  cost  of  materials,  stiffen- 
ing system,  width  of  bridge,  etc. — that  any  values  based 
on  certain  assumptions  can  be  only  roughly  approximate 
and  that  careful  studies  are  necesary  in  each  particular 
case.  For  this  reason  the  reviewer  would  have  preferred 
to  see  an  outline  of  the  fundamental  conditions  upon 
which  the  economic  proportions  are  evolved,  rather  than 
the  dictum  of  rules  of  limited  applicability. 

The  author  places  the  economical  span  limit  of  the 
suspension  bridge  for  highway  purposes  as  low  as  400 
ft.,  and  thereby  accords  it,  with  full  justification,  a  much 
wider  field  of  application  than  is  generally  conceded  by 
bridge  economists,  who  limit  its  usefulness  to  spans  of 
1,000  ft.  and  over. 

The  author  discriminates  against  the  eyebar  chain  by 
the  assertion  of  unequal  stress  distribution  in  the  indi- 
vidual bars,  and  the  unqualified  statement  that  measure- 
ments have  revealed  such  inequality  to  the  extent  of 
from  40  to  200  per  cent  variation  from  the  mean  stress. 
Such  conditions,  if  general,  would  condemn  not  only 
chains  for  suspension  bridges,  but  eyebar  chords  in 
trusses  as  well,  yet  such  chords  are  generally  conceded 
to  be  the  safest  members  in  a  bridge.  It  is  unthinkable 
that,  in  a  properly  designed  chain,  made  with  modern 
accuracy  in  workmanship  and  uniformity  of  material, 
the  variations  in  stress  can  exceed  a  small  fraction  of 
the  total  stress.  Certainly  the  same  degree  of  uniform- 
ity cannot  be  realized  in  wire  cables. 

The  third  chapter  illustrates  in  a  few  examples  the 
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practical  application  of  the  theory  of  the  subject  and  is 
thus  helpful  to  the  student.  Instead  of  proceeding  on 
the  basis  of  given  proportions  and  sections,  it  might 
perhaps  have  been  more  instructive  to  illustrate  the 
evolution  of  a  design  from  its  inception,  the  preliminary 
dispositions  and  necessary  modifications. 

The  fourth  chapter  is  devoted  principally  to  the  erec- 
tion of  wire  cable  bridges,  for  which  experience  has 
furnished  ample  material.  Brief  consideration  is  also 
given  to  the  erection  of  eyebar  chains,  for  which,  how- 
ever, no  modern  data  are  available,  since  the  only  two 
prominent  modern  chain  bridges,  built  in  Europe,  have 
been  erected  on  falsework,  a  procedure  which  destroys 
the  economic  advantage  of  the  chain  bridge. 

The  book  is  illustrated  with  photographs  and  line 
drawings  of  a  number  of  suspension  bridges,  built  and 
designed,  and  their  principal  details.  It  can  be  recom- 
mended as  a  textbook  for  students  and  also  as  a  refer- 
ence manual  for  practicing  engineers,  who  will  find  in 
it  much  useful  material  made  readily  available. 


Construction  Costs 

Reviewed  by  Charles  F.  Dingman 

President,  Palmer  Construction  Co.,  Palmer.  Mass. 

HANDBOOK  OF  CONSTRUCTION  COST— By  Halbert  Powers 
Gillette,  Editor  Engineering  and  Contracting,  M.Am.Soc.C.E., 
M.A.A.E.  New  York  :  McGraw-Hill  Book  Co.  Flexible  binding  ; 
5  X  7  in.  ;  pp.  1734  ;  illustrated.     $6. 

To  one  who  has  made  more  or  less  constant  use  of 
Gillette's  "Handbood  of  Cost  Data"  since  its  publication 
in  1910  his  newer  work,  entitled  "Handbook  of  Con- 
struction Cost,"  is  indeed  a  valuable  acquisition.  The 
new  work,  as  is  stated  in  its  preface,  is  in  no  sense 
a  revision  of  the  earlier  book  but  may  more  pi'operly 
be  called  an  extension  of  it.  So  we  now  have 
available  two  rather  crowded  volumes  of  data  covering 
almost  every  conceivable  kind  of  a  construction  oper- 
ation. 

While  several  pages  of  instructions  are  gi\en  as  to 
the  methods  to  be  used  in  taking  off  quantities  from 
plans,  and  in  computing  the  necessary  amounts  of  mate- 
rials and  applying  unit  costs,  the  volume  could  hardly 
be  used  as  a  textbook  by  one  who  was  attempting  to 
learn  the  science  of  estimating.  Its  field  of  usefulness 
is  rather  in  the  hands  of  the  experienced  construction- 
estimator  who  can,  from  a  study  of  the  plans,  specifica- 
tions and  site  of  the  work,  determine  the  extent  of  all 
necessary  operations  to  complete  a  given  project.  Such 
a  man  should  be  able  to  select,  from  the  numerous 
separate  operations  reported,  and  the  wealth  of  detail 
given  in  almost  every  instance,  the  information  which 
is  applicable  to  his  present  problems  and,  by  making 
proper  adjustments,  deduce  estimated  unit  costs  that 
should  closely  approximate  final  actual  results. 

Like  the  earlier  book,  this  one  does  not  attempt  to 
formulate  a  series  of  tables  covering  the  possible  daily 
or  hourly  production  per  man,  per  team,  or  per  machine, 
on  various  individual  operations.  In  fact,  it  is  doubtful 
if  it  would  be  practicable  to  do  so  in  view  of  the  wide 
range  of  work  covered  by  its  contents.  It  does,  how- 
ever, record,  with  complete  descriptions  of  local  condi- 
tions, information  as  to  wage-rates  and  material  prices, 
the  actual  results  obtained  upon  hundreds  of  opera- 
tions, ranging  from  unloading  stone  from  cars  to  the 
complete  replacement  of  an  old  pile  trestle  by  a  new 
plate-girder  bridge,  the  work  being  done  under  traffic. 

Perhaps  the  most  valuable  chapters  in  the  book  are 
the  first  two.  Engineering  Economics  and  Prices  and 


Wages.  If  contractors  could  be  induced  to  pay  more 
attention  to  the  study  of  such  principles  as  are  laid 
down  in  these  two  chapters  it  is  not  likely  that  Engi- 
neering Netvs-Record  would  have  been  able  to  report,  as 
it  did  early  this  year,  that  40  per  cent  of  all  the  con- 
struction companies  in  the  country  made  no  net  profits 
in  1921.  Of  these  chapters,  the  first  points  out  the  dis-  , 
tinctions  between  different  classes  of  estimates  and  the 
principles  that  should  govern  their  preparation  and 
also  calls  attention  to  many  items  that  may  seriously 
affect  the  total  cost  of  doing  work  and  that  are,  never- 
theless, given  scant  attention  or  no  attention  at  all  in 
preparing  estimates.  The  second  chapter  contains  a 
mass  of  statistical  information  having  a  bearing  on  or 
relation  to  the  rise  and  fall  of  material-prices  and 
wage-rates,  from  which  are  deduced  a  wage-level  for- 
mula and  a  price-level  formula  that  make  it  possible  to 
calculate,  with  reasonable  accuracy,  the  money  costs 
that  will  apply  at  a  given  time. 

One  criticism  that  might  be  made  is  that  the  type- 
size  is  much  too  small  for  convenient  reference  or  for 
quick  searches  through  the  contents  for  particular  in- 
formation. This,  however,  seems  unavoidable,  since  it 
would  no  longer  be  a  "hand-book"  if  the  same  amount 
of  matter  were  printed  in  very  much  larger  tjT)e. 


Odors  and  Their  Travel  Habits 

Reviewed  by  Robert  Spurr  Weston 

Consulting  Engineer,  Boston.  Mass. 

SMELL.  TASTE,  AND  ALLIED  SENSES  IN  THE  VERTE- 
BRATES— By  G.  H.  Parker,  Sc.D.,  Professor  of  Zoology,  Har- 
vard University,  [Series  on  Experimental  Biology  and  General 
Physiology-.]  Philadelphia  and  London:  J.  B.  Lippincott  Co. 
Cloth  ;  5  X  8  in.  ;  pp.  192  ;  37  illustrations.     $2.50  net. 

Prof.  Parker  discusses  the  nature  of  the  organs  of 
smell  and  taste,  and  their  interrelation.  He  also  gives 
the  results  of  the  latest  researches  into  their  anatomy 
and  physiological  functions.  While  the  book  has  been 
written  for  readers  interested  in  the  biological  sciences, 
it  is  of  particular  interest  to  engineers  interested  in 
odors  and  their  travel  habits. 

There  are  two  classes  of  substances  which  produce 
nasal  stimulation,  namely,  irritants  which  act  on  the 
free  ends  of  the  trigeminal  nerves  and  true  odors  which 
act  on  the  terminals  of  the  olfactory  nerves.  Certain 
irritating  gases  like  ammonia  have  no  true  odor;  a  per- 
fumed "smelling  salt"  may  both  irritate  and  produce 
an  odor;  such  substances  as  the  essential  oils  produce 
odors  without  irritation.  Many  tastes  are  really  odors. 
Thus  it  is  well  known  that  vanilla  cannot  be  "tasted" 
when  the  nose  is  held  and  the  odoriferous  particles  are 
prevented  from  coming  in  contact  with  the  olfactory 
region  located  behind  the  upper  turbinated  bone  on  each 
side  of  the  nose,  a  region  only  about  6.2  sq.cm.  in  area. 
Many  odors  are  not  smelled  because  "sniffing"  is  usually 
necessary  to  bring  the  odoriferous  particles  in  contact 
with  the  well-protected  nerve  ends  On  the  ether  hand, 
certain  substances  may  be  detected  when  in  extreme 
dilution, — as  0.00004  mg.  of  artificial  musk  in  1  liter 
of  air. 

Odors  are  classified  by  various  systems  of  adjectives 
and  their  intensities  as  "detectable,"  "faint,"  "notice- 
able," "strong,"  and  "very  strong."  It  is  interesting  to 
note  that  the  average  concentration  of  various  chemicals 
required  to  produce  the  effects  described  by  these  five 
adjectives  vary  in  an  almost  true  geometrical  progres- 
sion whose  multiple  is  two. 

Considerable  attention  is  paid  to  the  rapid  fatigue  of 
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the  olfactories  which  explains  why  an  all-night  traveler 
in  an  emigrant  coach  smells  nothing  disagreeable  in  the 
morning  and  why  new  odors,  like  those  produced  by  a 
newly-introduced  industry,  oecome  less  offensive  as  one 
becomes  better  acquainted  with  them. 

Equally  well  treated  is  the  sense  of  taste,  although 
this  sense  is  not  particularly  interesting  to  engineers. 
Each  chapter  contains  a  bibliography  and  the  book 
should  prove  the  best  introduction  to  the  study  of  these 
two  senses. 

General  Relativity  and  the  Engineer 

Reviewed  by  George  Paaswell 

Construction  Engineer,  New  York  City 

THE  THEORY  OF  GE.VERAL  RELATIVITY  AND  GRAVITA- 
TION— Based  on  a  Course  of  Lectures  Delivered  at  the  Con- 
ference on  Recent  Advances  in  Pliysics  held  at  the  University 
of  Toronto  in  Januarv.  1921.  By  I^udwik  Silberstein.  Ph.D. 
New  i'ork:  D.  Van  Nostrand  Co.  Cloth:  6x9  in.;  pp.  137. 
$2  net. 

Dr.  Silberstein's  little  book  presents  a  mathematical 
treatment  of  relativity  and  is  thus  a  difficult  medium 
for  the  initial  study  of  the  theory.  Taken  in  conjunc- 
tion with,  say,  Eddington's  "Space,  Time  and  Gravita- 
tion," it  furni.^hes  a  rather  complete  treatment  of  the 
subject.  Though  the  engineer  is  not  directly  interested 
in  theories  of  the  structure  of  the  universe,  as  is  the 
scientist,  he  must  find  great  profit  in  the  development 
of  a  theory  that  promises  a  rational  explanation  of 
molecular  action,  since  it  is  to  the  latter  that  one  must 
look  for  the  ultimate  explanation  of  stress-strain 
relations. 

Have  Newtonian  mechanics  been  superseded  by 
Einsteinian  mechanics?  As  a  universally  true  inter- 
pretation of  cosmic  phenomena,  yes.  Several  of  the 
motions  of  the  planetary  system  have  never  been 
explained  by  Newton ;  relativity  has  offered  an  explana- 
tion. Newtonian  mechanics  have  failed  to  explain 
molecular  phenomena;  relativity  mechanics  give  an 
explanation  in  complete  harmony  with  experiment.  In 
our  everyday  scientific  work,  on  the  other  hand,  New- 
ton will  continue  to  reign  supreme,  giving  a  plausible 
and  completely  satisfactory  explanation  of  our  ordinary 
static  and  dynamic  phenomena.  This  apparent  con- 
tradiction has  a  parallel  in  the  fact  that,  despite  the 
curvature  of  the  earth,  we  are  content  in  our  local 
measurement  to  treat  our  restricted  plot  as  a  plane 
surface. 

Briefly  stated,  relativity  postulates  that  one  cannot 
determine  motion  with  reference  to  an  absolute.  Nature 
successfully  thwarts  our  every  attempt  to  determine 
such  relative  motion.  All  measuring  or  reference  sys- 
tems are  thus  purely  relative  and  of  equal  value.  Special 
or  restricted  relativity  states  simply  that  we  cannot 
measure  uniform  motion  with  respect  to  the  ether.  This 
is  a  direct  consequence  of  the  failure  of  the  Michelson- 
Morley  experiment  to  determine  such  relative  velocity. 
Since  there  must  be  some  motion  of  the  earth  relative 
to  the  ether,  the  only  explanation  (Fitzgerald  contrac- 
tion) is  that  our  measuring  devices  change  in  length 
with  their  relative  motion. 

To  appreciate  this  strange  effect,  one  must  attempt 
a  philosophic  digression,  and  admit  that  our  space 
and  time  distinctions  are  purely  subjective.  To  a  par- 
ticle in  motion  there  are  four  possible  component 
directions,  all  of  equal  value,  no  one  of  which  has  any 
peculiar  attribute.  These  are,  forward  and  backward; 
up  and  down;  before  and  after;  right  and  left.  Grant- 
ing  this   four-co-ordinate   location   of   a   particle,   we 


gravitate  naturally  to  a  conception  (mathematically 
only)  of  four-dimensional  space.  Our  senses  cannot, 
of  course,  perceive  such  a  space-time,  but  the  Michelson- 
Morley  experiment,  as  explained  by  the  Fitzgerald  con- 
traction, shows  that  different  sections  of  suggestea 
space-time  give  different  length  measures,  just  as  dif- 
ferent sections  of  a  three-dimensional  body  give 
varying  cross-sections.  In  other  words,  our  limited 
senses  perceive  this  space-time  in  various  three-dimen- 
sional sections  only,  and  not  as  a  four-dimensional 
entity.  So  much  for  the  philosophy  of  relativity;  the 
rest  is  essentially  pure  mathematics. 

The  fundamental  postulates  of  the  space-time  are: 
(1)  The  interval  of  measurement  between  two  events 
(corresponding  to  the  distance  between  two  points  in 
our  space)  is  the  same  no  matter  what  reference  system 
is  used;  this  is  merely  an  extension  of  our  three-space 
invariant.  (2)  The  velocity  of  light  is  the  same  to  all 
observers,  no  matter  in  what  system  they  are;  the  con- 
verse of  this  would  permit  the  determination  of  the 
absolute  motion.  These  two  assumptions  give  sufficient 
data  to  build  up  the  mathematics  of  this  space.  The 
Fitzgerald  contraction  leads  to  the  Lorentz  equations 
of  transformation  from  one  reference  system  to  another. 
(When  it  is  noted  that  the  corrections  to  a  length  are 
of  an  order  v'/c  where  v  is  the  velocity  of  the  moving 
body  and  c  is  that  of  light,  it  is  seen  how  infinitesimal 
the  correction  is  for  the  usual  velocities  other  than 
electro-magnetic.)  As  a  consequence  of  this  relation- 
ship the  four-dimensional  space  of  relativity  must 
satisfy  conditions  that  do  not  make  it  a  natural  exten- 
sion from  our  familiar  Euclidean  space  but  lead  to  what 
may  be  termed  a  hyperbolic  space.  Thus,  in  a  natural 
extension  of  Euclidean  space  the  element  of  length 
would  be  ds-  =  dx^  -\-  dy'  -\-  dz'  -\-  dt',  while  in  the 
space  required  by  relativity  this  length  is  given  by  an 
extension  of  the  hyperbolic  form  ds'  =  df  —  (rf.r'  -|- 
dif  +  dz'). 

General  relativity  removes  the  restriction  of  uniform 
motion  and  states  that  it  is  impossible  to  detect  any 
form  of  motion,  accelerated  or  uniform,  with  respect 
to  an  absolutely  fixed  reference  frame.  With  the  illus- 
tration of  a  falling  elevator,  one  can  substitute  an 
accelerated  reference  system  for  the  gravitational  force. 
That  is,  in  a  field  where  there  is  no  gravitation,  one 
could,  in  a  small  portion  of  it,  move  a  closed  box  along 
with  an  accelerated  motion  that  would  give  every  indica- 
tion of  gravity  to  those  within  it,  and  occupants  of  the 
box  would  have  no  way  of  distinguishing  between  true 
gravitation  and  the  accelerated  system.  Gravitation 
effects  are  thus  brought  within  the  province  of  rela- 
tivity by  this  principle  of  equivalence,  and  demonstrate 
that  force   fields   themselves   are   but    relative. 

The  fundamental  postulates  of  general  relativity  are 
again:  (1)  The  invariance  of  the  space-time  "in- 
terval" between  two  "events,"  and  (2)  the  requirement 
that  particles  travel  along  a  type  of  line  called  a 
geodesic,  which  is  merely  a  line  with  the  extended  char- 
acteristic of  three-dimensional  space,  "the  shortest 
distance  between  two  points."  Thus  the  geodesic  in  a 
plane  is  a  straight  line;  on  a  sphere,  it  is  a  great  circle. 
These  geodesies  are  themselves  independent  of  any 
co-ordinate  system.  Such  independent  functions  are 
termed  invariants.  These  independent  or  invariant 
postulates  lead  to  a  form  of  differential  element  of 
interval  which  characterizes  the  space,  whether  free  or 
in  the  presence  of  matter  (a  field  of  force).  The  rela- 
tions between  the  coefficients  of  the  differentials  give 
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the  new  and  general  law  of  gravitation,  in  a  brief 
symbolic  form.  Just  as  in  two-dimensional  surface  the 
element  of  length  is  given  by  an  expression  ds'  =  a  dx' 
-\-  b  dx  dy  -\-  dy  c  dy'  so  in  this  four-dimensional  "sur- 
face," the  element  of  "length"  is  given  by  the  ten-term 
expression  ds'  =  —gikdxidxk,  where  the  summation 
extends  over  the  values  of  one  to  four  for  both  i  and 
A;  and  ga-  =  9ki-  The  relations  between  these  quan- 
tities g  form  the  general  law  of  gravitation  and  deter- 
mine the  "curvature"  of  the  new  space,  just  as  the 
relations  between  a,  b  and  c  determine  the  curvature  of 
the  two-space. 

From  approximations  to  the  general  gravitation  or 
curvature  sjTnbols  there  are  determined  the  expressions 
for  the  curvature  of  the  light  ray  around  the  sun  and 
the  motion  of  the  planet  Mercury,  which  has  received 
experimental  confirmation.  It  is  interesting  to  note  that 
for  small  velocities  the  equations  degenerate  into  the 
familiar  Newtonian  equations,  in  itself  a  satisfying 
confirmation  of  the  validity  of  the  Einstein  formula. 

The  relations  show  that  mass  and  energy  are  inter- 
changeable (already  proven  in  molecular  electro-mag- 
netic phenomena)  and  lead  to  a  philosophic  explanation 
that  matter  and  energy  are  expressions  of  the  way  our 
senses  perceive  the  curvature  of  the  real  space-time. 
Newton  has  given  no  explanation  of  matter  and  energy. 
Einstein  attempts  one. 

A  general  knowledge  of  the  nature  of  relativity  and 
its  methods,  to  the  extent  outlined  in  the  preceding, 
should  become  part  of  the  engineer's  mental  armament 
even  though  he  makes  no  use  of  relativity  conclusions 
in  his  practical  work.  Silberstein's  book  may  be 
recommended  to  him  as  a  guide  in  acquiring  this  knowl- 
edge, though  as  stated  at  the  outset  it  is  difficult. 


Webb's  Railroad  Construction  Revised 

RAILROAD  CONSTRUCTION:  Theory  and  Practice— By  Walter 
Loring  Webb,  M.Am.Soc.C.E..  M.A.R.E.A.,  Assistant  Professor 
of  Civil  Engineering  (Railway  Engineering)  in  the  University 
of  Pennsylvania,  1893-1901.  New  York:  John  Wiley  &  Sons. 
Inc.  Flexible  Binding  ;  4J  x  7  in. ;  pp.  845  including  two  hun- 
dred pages  of  logarithmic  tables  ;  halftones  and  line  cuts.     $5. 

Railroad  engineers  are  so  familiar  with  "Webb"  that 
it  is  quite  unnecessary  to  describe  in  detail  the  vast 
extent  of  ground  that  it  covers.  The  seventh  edition 
contains  numerous  corrections  and  revisions  to  make  it 
conform  to  the  decisions  at  the  recent  conventions  of 
the  American  Railway  Engineering  Association.  The 
more  important  of  these  are  in  the  chapters  and  relate 
to  the  subjects  mentioned  below.  In  Chapter  III, 
shrinkage  of  embankments  and  the  subsidence  of  sub- 
soil; VIII,  the  laws  governing  the  life  of  ties  and  the 
development  of  substitutes  for  wooden  ties;  IX,  present 
status  of  rail  specifications,  testing,  life  of  rails,  fail- 
ures, intensity  of  pressure,  and  rail  wear;  X,  rail  joints 
and  causes  of  failure;  XII,  water  tanks  and  the  prin- 
ciples of  their  construction;  XIII,  yards  and  terminals 
— which  chapter  was  almost  rewritten;  XVI,  train  re- 
sistance, resistance  of  cars  and  switches;  and  a  new 
chapter,  XXV,  which  deals  with  static  and  dynamic 
stresses  in  track,  rails,  ties,  and  ballast. 


the  mountains  and  down  ton-ential  streams,  erecting 
the  dredge  and  finally  operating  it  in  a  gold  dredging 
enterprise  that  did  not  pan  out  supply  the  background 
for  this  interesting  book.  The  volume  contains  much 
about  the  life,  work,  laziness,  whims  and  superstitions 
of  native  Indians,  as  also  about  men  and  women  of 
other  nationalities  encountered  in  Bolivia  and  Peru. 
Native  animals,  vegetation,  foods  and  drinks  are  also 
described.  Good  halftones  are  effectively  used.  The 
book  is  a  worthy  addition  to  the  reminiscences  of  other 
mining  engineers  noted  in  these  columns  within  the  past 
two  or  three  years.  It  raises  anew  the  question:  Why 
do  not  civil  engineers  do  more  such  autobiographical 
writing  as  has  been  so  ably  done  by  mining  engineers 
of  late? 


South  American  Experiences  of  an  Engineer 

SIX  YEARS  IN  BOLIVIA :  The  Adventures  of  a  Mining  Engineer 
— By  A.  V.  L.  Guise.  New  York:  E.  P.  Uutton  &  Co.  Cloth; 
6  X  9  in. ;  pp.  243  :  halftone  plates.  .  ?7. 

Superintendence  of  a  tin  mine,  building  a  road  and 
rebuilding  a  suspension  bridge,  transporting  steel  plates 
and  other  metal  work  and  machinery  for  a  dredge  over 


Completion  of  a  Brilliant  Work 

THE  OUTLINE  OF  SCIENCE:  A  Plain  Story  Simply  Told— 
Ec'ited  by  J.  Arthur  Thomson.  Regius  Professor  of  Natural 
History  in  the  University  of  -Aberdeen.  With  40  Colored  Plates 
and  800  Illustrations  in  Black  and  White  [in  the  entire  four 
volumes].  Vol.  IV.  New  York  and  London :  G.  P.  Putnam's 
Sons.     Cloth;  7  x  11  in.;  pp.  867-1194.     $4.50  a  volume. 

The  brilliant  style  and  interesting  subject  matter 
that  have  characterized  the  earlier  portions  of  this 
work  continue  throughout  the  concluding  volume.  (The 
earlier  volumes  were  noted  in  these  pages  as  follows: 
I,  July  20,  p.  115;  II  and  III,  Oct.  19,  p.  666).  The 
fourth  volume  opens  with  a  notable  chapter  on  Bacteria 
by  Sir  E.  Ray  Lancaster.  Sections  follow  on  The  Mak- 
ing of  the  Earth  and  the  Story  of  the  Rocks,  the 
Science  of  the  Sea,  Electric  and  Luminous  Organisms, 
the  Lower  Vertebrates,  The  Einstein  Theory,  Biology 
of  the  Seasons,  What  Science  Means  for  Man  (by  Sir 
Oliver  Lodge),  Ethnology,  Domesticated  Animals,  The 
Science  of  Health  and  Science  and  Modern  Thought 
(the  latter  by  the  Editor).  A  classified  bibliography 
and  an  index  to  the  entire  work  close  the  volume. 

It  will  be  seen  that  the  same  illogical  arrangement  of 
contents  as  was  noted  in  our  review  of  Vol.  II  and  III 
continues  to  the  end,  but  this  does  not  lessen  the  inter- 
est of  the  work  nor  materially  affect  the  value  of  the 
subject  matter,  since  the  real  function  of  the  four 
volumes  is  to  lead  as  many  people  as  may  be  out  of  the 
humdrum  of  daily  life  and  the  ruts  of  specialization. 

The  section  on  the  Einstein  Theory  seems  well  suited 
to  give  the  general  reader  a  fair  conception  of  the 
nature  of  the  theory.  The  article  on  The  Science  of 
Health  deals  admirably  with  personal  hygiene.  At  least 
a  few  paragraphs  on  public  health  might  have  been  of 
great  influence  and  value. 

The  broad  conceptions  of  science  presented  by  Sir 
Oliver  Lodge,  and  also  by  the  editor  in  his  concluding 
chapter,  deserve  wide  reading  by  all  who,  like  the  engi- 
neer, are  in  danger  of  being  blinded  by  specialism.  And 
right  here  is  one  of  the  chief  elements  of  value  of  these 
four  volumes :  They  afford  that  larger  view,  not  merely 
of  science,  but  of  life  and  humanity  as  well,  that  is 
essential  to  the  rounding  out  of  a  man  and  the  con- 
tinued stimulus  against  mental  stagnation  which  all 
specialists  need,  be  they  engineers,  chemists,  manufac- 
turers, merchants  or  farmers.  To  have  produced  1,200 
pages  of  te.xt  and  illumined  the  text  with  800  illustra- 
tions, all  well  designed  and  wrought  to  serve  the  pur- 
pose of  awakening,  informing  and  leading  on  to  more 
detailed  reading  all  classes  of  scientists  and  "the  man 
in  the  street,"  is  an  achievement  deserving  the  chorus 
of  commendation  for  Professor  Thomson  and  his  asso- 
ciates that  has  been  raised  by  "The  Outline  of  Science." 
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Material  Handling 


Reviewed  by  Harold  T.  Moore 

Industrial  Kiigineer,  Day  &  Zimmerman,  Philadelphia 

BELT  CONVEYORS  AND  BELT  ELEVATORS— r.y  Frederic  V. 
Hetzel.  M.  Am.  Soc.  M.  E..  M.  Franklin  In.slitute  of  Pennsyl- 
vania. .New  York  :  John  Wiley  &  Sons,  Inc.  Cloth  ;  6  X  9 J"- : 
pp.  333;  halftones  and  line  cuts.  London:  Chapman  &  Hall, 
Ltd.     ?5  (25s.  net). 

My  acquaintance  with  the  author  of  this  book  dates 
from  1901-03  when  I  was  employed  as  a  draughtsman 
by  the  Link  Belt  Co.  and  Mr.  Hetzel  was  chief  draughts- 
man. Later,  Mr.  Hetzel  became  chief  engineer  of  the 
company  named,  which  position  he  held  for  thirteen 
years.  His  outstanding  qualifications  include  thorough- 
ness and  a  remarkable  memory  for  facts,  figures  and 
formulae,  with  a  genius  for  analyzing  and  solving  in 
a  practical  and  economical  way  all  problems  in  material 
handling  and  conveying.  He  is,  therefore,  eminently 
qualified  to  write  authoritatively  on  the  subject  of  this 
volume. 

His  new  book  is  a  thorough  and  practical  treatise 
and  presents  for  the  general  use  of  engineers  and  manu- 
facturers specialized  information  and  working  formulae 
which  are  not  included  in  trade  catalogs  and  not  widely 
known  outside  of  the  material-handling  field.  The  book 
covers  recent  developments  in  both  American  and  Euro- 
pean practice.  The  information  is  impartially  presented 
with  no  "axe  to  grind"  and  points  out  the  merits  of 
equipment  for  a  particular  service  without  attempting  to 
boost  the  product  of  any  favorite  manufacturer. 

The  principles  and  reasons  underlying  the  design, 
applications  and  service  of  belt  conveyors  and  belt  ele- 
vators for  different  classes  of  materials  are  fully  dis- 
cussed. The  book  is  well  illustrated  with  detail  draw- 
ings, photographic  views  and  charted  curves.  Tables 
of  sizes,  capacities,  power  consumption  and  other  use- 
ful data  are  present  in  convenient  form  for  engineers 
or  manufacturers  who  have  handling  problems  to  solve. 
The  text  is  concisely  written,  with  frequent  cross-ref- 
erencing as  well  as  mention  of  other  sources  of  informa- 
tion. The  book  is  a  worthy  and  useful  contribution  to 
current  technical  literature. 


of  this  structure  mark  one  of  the  forward  steps  of  the 
bridge  constructor's  art;  municipal  and  other  public 
-service  engineers,  because  of  the  complex  problem  of 
planning  for  both  highway  and  railway  service  which 
the  case  presented;  and  all  persons  interested  in  civic 
progress,  because  there  has  rarely  been  so  striking  a 
case  of  the  long  continued  wrestling  of  a  large  city  with 
a  railroad  problem  where  all  the  corporate  railroad 
interests  were  arrayed  against  the  municipal  purpose. 
There  is  a  profound  lesson  in  the  case,  too,  in  the  fact 
that  after  this  ambitious  project  to  kill  off  the  railway 
charge  on  all  passengers  and  freight  for  crossing  the 
Mississippi  River,  the  so-called  "bridge  arbitrary,"  the 
charge  is  still  maintained,  and  the  project  in  this 
respect  is  apparently  a  failure.  But  it  is  likely  that  the 
bridge  will  live  to  fulfill  its  mission  nevertheless. 


The  Municipal  Bridge  of  St.  Louis 

THE  MTNICITAT^  RRIDOE  OF  ST.  T.OTTIS:  A  Rcoorrt  of  Mimic- 
ipnl  Effort — I'.v  Willinm  E.  Rolfe.  .Vssociate  to  tin-  President 
of  tho  Board  of  Public  Service.  St.  Louis,  and  Lucius  H.  Cannon. 
Librarian.  Municipal  Reference  Library.  St.  Louis:  Public 
Library.  Paper;  7  x  10  in.;  pp.  32;  1  halftone  and  1  line 
cut.     15c. 

When  a  great  engineering  structure  is  finished,  those 
for  whom  it  is  built  and  who  may  naturally  be  expected 
to  have  the  most  pride  in  it  more  commonly  ignore  and 
forget  about  its  noteworthy  character  than  record  the 
fact.  There  was  a  commendable  habit,  in  years  gone 
by,  to  issue  a  descriptive  monograph  upon  the  comple- 
tion of  a  great  bridge  or  dam  or  similar  work  of 
engineering  skill.  In  recent  years  the  custom  has  died 
out,  but  the  authorities  of  the  city  of  St.  Louis  have 
revived  it  with  the  issuance  of  a  modest  little  pamphlet 
entitled  "The  Municipal  Bridge  of  St.  Louis:  A  Record 
of  Municipal  Effort."  The  authors.  William  E.  Rolfe 
and  Lucius  H.  Cannon,  confine  themselves  to  a  bare 
matter-of-fact  listing  of  the  tedious  chain  of  events 
from  the  first  conception  of  the  project  of  a  "free 
bridge"  to  the  final  completion  of  its  approaches — long 
after  the  bridge  itself  had  been  erected.  The  pamphlet 
is  worth  the  attention  of  at  least  three  clas.ses  of  men: 
Bridge  engineers,  because  the  great  double-deck  spans 


Brown's  Gas  Directory  Enlarged 

BROWN'S  DIRECTORY  OF  .VMKRICAN  GAS  COMPANIES  and 
Gas  Engineering  and  Appliances  t^atalog:  Statistics  of  Gas 
Companies  in  the  United  States,  Canada,  and  the  more  impor- 
tant companies  of  Mexico  and  South  America ;  also  Collected, 
t'onsolidated  and  Standardized  Cataloged  Data  of  Gas  Equip- 
ment, Appliances  and  Supplies,  with  Indexes  of  Both  Firms  and 
Products  — 19221  Edition.  Compiled,  Edited  and  Published 
Annually  bv  Robbins  Publishing  Co.,  Inc.,  C.  E.  Reese,  EkJitor, 
New  York  City.  Cloth ;  9  X  12  in. ;  pp.  966.  $10  ;  $7.50  to  gas 
companies. 

To  the  well  known  Directory,  published  annually  since 
1887,  there  has  been  prefixed  what  the  publishers  aptly 
describe  as  a  catalog  of  catalogs  containing  needed  in- 
formation "about  the  products  of  every  important 
manufacturer  selling  to  gas  companies,"  with  the 
"material  arranged  systematically"  and  cross-indexed. 
This  catalog  fills  about  half  of  the  volume.  There  fol- 
lows statistical  and  descriptive  information,  with  names 
of  officials,  of  city  gas  plants,  by-product  coke-oven 
plants,  and  natural  gas  companies.  Holding  and  operat- 
ing companies  are  next  inserted,  after  which  come 
financial  reports  for  the  holding  and  operating  com- 
panies and  for  manufacturing  companies  in  the  larger 
cities;  the  personnel  and  meeting  dates  of  (1)  state 
utility  commissions  and  (2)  gas  associations.  The  vol- 
ume concludes  with  a  consolidated  membership  of  all 
the  gas  associations,  alphabetically  arranged.  The 
work  as  a  whole  is  creditable.  The  only  addition  we 
would  suggest  is  a  reasonable  amount  of  summary  of 
the  gas  statistics,  partly  by  states  and  partly  by  char- 
acter of  works  and  equipment. 


Lecture  Material  on  Water  Supply 

A  LITTLE  BOOK  ON  Vl^ATER  SI'PFLT— By  William  Garnett. 
M..\..  D.C.L.,  Formerly  Fellow  of  St.  John's  College,  Cambridge. 
("ambriilKC  :  I'niversity  Press.  Cloth;  6x9  in.;  pp.  1H;  half- 
tones and  line  cuts. 

Outside  England,  and  perhaps  within,  the  chief  value 
of  this  book  seems  to  lie  in  its  condensed  descriptions 
of  the  existing  watler-supply  systems  of  London,  Bir- 
mingham, Manchester  and  Glasgow,  and  its  historical 
accounts  of  the  water  supplies  of  London  and  of  ancient 
Jerusalem.  Besides  pi'esenting  material  relating  to 
specific  water  supplies,  the  author  outlines  the  main 
elements  of  a  water-works  sy.stem,  including  sources 
and  modes  of  supply,  water  treatment,  pumping  plants, 
reservoirs  and  distribution  systems,  and  gives  some  idea 
of  the  factors  affecting  quality.  The  object  of  the 
volume  is  educational,  both  general  and  in  public 
hygiene.  It  seems  to  go  into  detail  unnecessary  to 
either  purpose  and  to  be  inadequate  as  regards  the  rela- 
tions between  water  supplies  and  public  health  and  out 
of  date  as  to  some  of  the  examples  of  notable  water- 
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works  cited.  Thus,  the  two  Croton  aqueducts  and 
the  New  Croton  I)am  are  described,  but  the  far  more 
notable  Catskill  Aqueduct  and  reservoirs,  in  use  now 
for  a  number  of  years,  are  not  mentioned. 


Publications  Received 


New  Books  and  Revised  Editions 

THE  BUILDING  LABOR  CALCULATOR— By   Gordon  M.  Tam- 
blyn.      Denver,   Colorado:    G.   M.   Tamblyn,  flexible   binding  con- 
taining 58  loose-leaf  sheets.     $5  ;  monthly  service  $5  extra. 
Tables  of  constants,  generally  including  examples  for  computing 
the   cost    of   labor    in    all    principal    building   operations,    such    as 
excavation,    carpentry,    masonry,    concrete    work,    interior    finish, 
heating  and  plastering.     The  monthly  service  offered  at  an  addi- 
tional charge  affords  a  constantly  growing  and  revised  note  book 
on  building  labor  costs. 

THE  CONTROL  OF  QUALITY  IN  M.\NUFACTURE — By  George 
S.  Bradford,  Consulting  Engineer,  M.Am.Soc.M.E.,  Society  of 
Naval  Architects  and  Marine  Engineers,  Society  of  United 
Slates  Naval  Engineers.     New  York  :  Ronald  Press  Co.     Cloth  ; 

6  X  9  in.  ;  pp.  404  ;  illustrated.     $5. 

DIE  BISHERIGEN  ERGEBNISSE  DER  HOLZPRUFUNGEN  IN 
DEK  M.^TERIALPRUFUGSANSTALT  AN  DER  TECHNI- 
SCHEN  HOCHSCHULE  STUTTGART  —  Von  R.  Baumann. 
Berlin:  Julius  .Springer  (for  the  Vereins  deutscher  Ingenieure). 
Paper;  S  x  11  in.  :  pp.  139,  with  portfolio  of  plates. 

DIE  TRAGFAHIGKEIT  DER  PFAHLE — Von  Dr.-Ing.  Heinrich 
Dorr,  Karlsruhe.  Berlin:  Wilhelm  Ernst  &  Sohn.  Paper;  7  X  10 
in. ;  pp.   68  ;   61  figures  in  the  te.vt. 

ERFAHRUNGSERGEBNISSE  UBER  TROCKENBAGGERBK- 
TRIEBE;  Verwendungsfahigkeit  der  heute  gebrauchlichsten 
Trockenbaggergerate  und  Transportmittel  fur  den  Kanal-  und 
Eisenbahnbau  und  die  Erfahiungssatze,  die  sich  aus  dem  Ver- 
gleich  der  unter  den  verschiedenslen  Verhaltnissen  arbeitenden 
Trockenbaggerbetriebe  ergeben — Von  Dr.-Ing.  Joachim  Rath- 
jens.  Zweite  neubearbeitete  Aufiage,  Berlin  ;  Wilhelm  Ernst  &. 
Sohn.  Paper  ;  9  x  12  in. ;  pp.  128  ;  halftones,  line  cuts  in  text 
and  folding  plates. 

Experience  with  a  variety  of  equipment  for  the  handling  of 
heavy  earthwork  in  the  dry  is  here  reviewed  by  a  construction 
engineer  of  twelve  years'  service  with  various  canal  and  railroad 
construction  enterprises.  The  book  is  divided  into  three  sections, 
of  which  the  first  describes  the  ordinary  plant  for  dry  excavation 
treating,  (1)  of  the  construction  and  capacity  of  various  types  of 
plant,  (2)  of  the  appropriate  transport  equipment  and  (3)  special 
equipment  for  the  handling  of  spoil.  The  second  section  presents 
in  graphic  and  tabular  form  analyses  of  progress  and  cost  data 
for  various  types  of  plant  and  the  third  section  is  devoted  to  a 
co-ordination  and  comparison  of  the  data  presented  in  the  second 
part. 

HANDBUCH  FL'R  EISBNBETONBAU— In  Vierzehn  Biinden. — 
Herausgeben  von  Dr.  Ingeniur  F.  Emperger,  Oberbaurat, 
Regierungsrat  in  Patentamt  in  Wien.  Zelmter  Band;  Die 
Ktinstlerische  Gestaltung  Der  Eisenbetonbauten.  Bearbeitet  von 
B.    Von    Mecenseffy.      Dritte    Neubearbeitete    Auflage.      Paper ; 

7  X  10  in. ;  illustrated,  chiefly  with  halftones. 

Rewritten  and   enlarged   edition  of  a  unique  illustrated  review 
of  tlie  artistic  development  of  reinforced-concrete  construction. 
HISTORY  OF  THE  BARGE  CANAL  OF  NEW  YORK  STATE— 
By  Noble    E.   WTiitford,    Assoc.M..\m.Soc.C.E.,    Senior  Assistant 
Engineer,  State  Engineer's   Department.     Albany,  N.  Y. ;    State 
Engineer  and  Surveyor.    Cloth ;  6  x  9  in. ;  pp.  610  ;  halftones. 
HUTTE.    Hilfstafeln    zur    (1)    Verwandlung    von    echten    Brtichen 
in    Dezimalbrilche.     (2)     Zerkegung    der    Zahlen    bis    10.000    in 
Primfaktoren — Herausgegeben  vom  Akademischen  Verein  Hiitte 
E.  V.     Third  Edition.     Berlin:  Wilhelm  Ernst  &  Sohn.     Paper; 
5  X  7i  in. ;  pp.  83. 
INTRODUCTION  TO  THE  CALCULUS— By  William  F.  Osgood. 
Ph.D.,    LL.D.,    Perkins    Professor    of    Mathematics    in    Harvard 
University.     New  York:   Macmillan  Co.     Cloth;   5  x  7J   in.;  pp. 
449  ;   illustrated.     $2.90. 

An  enlarged   revision  of  the  author's  "First  Course  in  the  Dif- 
ferential and  Integral  Calculus."  published  in  1921,  "intended  alike 
for   the    engineer    or   the    physicist    and    for    the    student    of   pure 
mathematics,"  but  essentially  a  college  textbook. 
THE    MECHANINCAL    HANDLING    AND    STORING    OF    MA- 
TERIAL— By    George    Frederick    Zimmer,    A.M.Inst.C.B.      New 
York:   D.  Van  Nostrand  Co.     Cloth;  8  x  11  in.;  pp.  804;  half- 
tones and  line  cuts.    $15. 
QUESTIONN.\IRB     AND     SCORE     CARD     APPLICABLE      IN 
CHOOSING  A   COUNTRY    PROPERTY — By   Dr.   William   Paul 
Gerhard,  Consulting  Sanitary  Engineer,  17  West  42nd  St.,  New 
Y'ork  City.     Paper  ;  5  x  7  in.  ;  pp.  11.     30c. 
SE.\GOING  AND  OTHER  CONCRETE  SHIPS— By  N.  K.  Foug- 
ner,    C.E.,    M.Am.Soc.C.E.,    Medlem    Norsk    Ingeniem-   Forening, 
Assoc.Inst.N.A.     London  :  Henry  Frowde  &  Hodder  &  Stoughton. 
Cloth:  6  X  10  in.;  pp.  216;  halftones  and  line  cuts.     Postpaid, 
22s.    American  price,  $7. 
SICHERUNGSANLAGEN      IN      EISENBAHNEETRIEBE  —  Auf 
Grund    gemeinsamer   Vorarbeit    mit    Dr.-Ing.    M.    Oder,    weiland 
Professor  an  der  Technischen  Hochschule  zu  Danzig,  verfabt  von 
Dr.-Ing.  W.  Cauer,  Geh,  Baurat,  Professor  an  der  Technischen 
Hochschule    zu    Berlin.      Mit    einem    Anhang   Fernmeldeanlagen 
und  Sohranken  von  Dr.-Ing.   F.    Gerstenberg,  Regierungsbaurat, 
Privatdozent  an  der  Technischen  Hochschule  zu  Berlin.     [Hand- 
bibliothek  fiir  Bauirigenieure  Herausgegeben  von  Robert  Otzen.7 
Berlin  :   Julius    Springer.      Boards,   cloth  back ;    7   X  10  in. ;   pp. 
459  ;  484  figures  in  text  and  4  folding  plates. 
An  exhaustive  review  of  modern  practice  in  railroad  signaling 
and  safety  appliances,  including  telephone  service.     Special  empha- 
sis is  laid  upon  German  practice,  although  there  are  ii.cluded  also 


brief  descriptions  of  the  characteristic  features  of  foreign  installa- 
tions. The  book  is  richly  illustrated  with  line  drawings  and 
photographs  that  present  in  the  greatest  detail  the  various  devices 
that  enter  into  the  signaling  system. 

S'TORES  AND  MATERIALS  CONTROL:  Including  Procurement 
by  Manufacture  and  by  Purchase — By  Madison  Cartmell,  A.B.. 
Consulting  Industrial  Engineer,  Assoc. M..A.in.Soc.M.E.,  Member 
National  Association  of  Cost  Accountants.  New  York  :  Ronald 
Press  Co.  Cloth;  6  x  9  in.  ;  pp.  459;  line  cuts.  $4.50  net. 
ZUR  BESTIMMUNG  STROMENDER  FLUSSIGKEITSMENGEN 
IM  OFFENEN  GERINNE:  Ein  neues  Verfahren— Von  Dipl.- 
Ing.  Oskar  Poebing,  Betriebsleiter  des  Hydraulischen  Institutes 
der  Technischen  Hochschule  Miinchen.  Berlin:  Julius  Springer. 
Paper  ;  7  x  10  in. ;  pp.  56  ;  24  line  cuts. 

In  what  the  author  claims  to  be  a  new  device  for  determining 
the  flow  of  water  in  open  channels  the  horizontal  movement  of  a 
pivoted  grid  of  small  rods  is  recorded  in  terms  of  velocity. 

Reports  and  Pamphlets  in  Various  Fields 

ANTISEPTIC  TREATMENT  OF  SLEEPERS  IN  INDIA— By  R.  S. 
Pearson,  C.I.E.,  Forest  Economist.  Technical  Paper  231,  Ofl3ce 
of  Chief  Engineer  (J.  H.  White)  with  the  Railway  Board,  Simla. 
India.  Paper;  8x13  in.;  pp.  34:  1  diagram  and  16  halftone 
plates.  Rs.  1-4,  from  Superintendent  Government  Printing, 
8  Hasting  St.,  Calcutta,  India. 

That  preservative  treatment  of  railway  ties  in  India  will  'n  a 
few  years  become  an  established  industry  is  the  author's  predic- 
tion, based  on  ten  years  of  experimental  work  with  various  tim- 
bers and  processes.  Creosote,  petroleum  oils,  arsenic  and  zinc 
chloride  with  creosote  were  applied  in  open  tanks  and  under 
pressure.  Full-cell  treatment  is  advocated, in  preference  to  open- 
cell  treatment. 

ASPHALTIC  PAVING  MIXTURES:  Their  Materials  and  Pro- 
portioning with  Details  of  Plant  Inspection — By  W.  J.  Emmons, 
Professor  of  Highway  Engineering,  Agricultural  and  Mechanical 
College  of  Texas.  College  Station,  Tex. :  Texas  Engineering 
Experiment  Station.  Paper  ;  6  x  9  in.  ;  pp.  46. 
BUDGETING  FOR  BUSINESS  CONTROI^By  Arthur  Lazarus. 
Chief  of  the  Cost  Accounting  Bureau,  Fabricated  Production 
Department.  Washington,  D.  C. :  Chamber  of  Commerce. 
Paper;  6  x  9  in.  ;  pp.   51. 

Gives  reasons  for  budgeting,  general  methods  and  specific 
examples,  the  latter  from  operating  concerns. 

THE  CHARACTER  AND  FUNCTIONING  OF  MUNICIPAL 
CIVIL  SERVICE  COMMISSIONS  IN  THE  UNITED  STATES — 
Report  of  the  Committee  on  Civil  Service  Governmental  Research 
Conference  of  the  United  States  and  Canada.  William  C.  Beyer, 
Chairman,  Committee  on  Civil  Service,  1417  Sanson  St.,  Phila- 
delphia, Pa.     Paper:  6  x  9  in.  ;  pp.  103. 

A  general  survey  of  American  Civil  Service  Commissions,  their 
powers,  method  of  selecting  members  ;  with  notes  on  civil  service 
control  abroad  and  employment  administration  in  private  industry 
and  a  recommended  plant  for  reconstituting  civil  service  commis- 
sions, 

COMMERCI.^L  STATISTICS,  1921— Compiled  by  Statistical  Divi- 
sion, Board  of  Engineers  for  Rivers  and  Harbors.  Washington, 
D.  C,  Chief  of  Engineers,  U.  S.  A.     Paper;  6  x  9  in.  ;  pp.  1326. 

DEPRECIATION  OF  PUBLIC  UTILITY  PROPERTIES:  Its 
Relation  to  Pair  Value  and  Changes  in  the  Level  of  Prices — 
By  Henry  Earle  Riggs.  M.  Am.  Inst.  Consulting  Engineers, 
M.Am.Soc.C.E.,  etc..  Professor  of  Civil  Engineering,  University 
of  Michigan.  New  York  and  London :  McGraw-Hill  Book  Co. 
Cloth  ;   6  X  8  in. ;  pp.   211.     $2. 

^WA^f  JAf'^?,T,4?'IS'ri'^S    OF    CITIES    HAVING    A    POPULA- 
TION OF  OVER  30,000:    1921— Washington,   D.   C. ;   Bureau  of 
the  Census.    Paper;  9  x  12  in.;  pp.  157. 
FINANCIAL  STATISTICS  OF  STATES,  1921— Washington.  D.  C. : 
Bureau  of  the  Census.    Paper :  9  x  11  in.  :  pp.  41. 
Covers    30    of   the    48    states    (others    failing    to    report)  :    gives 
receipts  and  expenses,  assessed  valuation,   taxes  levied,  indebted- 
ness and  assets  ;  contains  analyses  by  state  departments. 
IRRIGATION    CANAL    HEADWORKS —  Lahore.    India:     Public 
Works  Department,   Irrigation  Branch.     Paper;   8  x  13   in.;  pp. 
19  ;  folding  plates  of  line  drawings. 

Designed  for   the   guidance  of  officers  in  the  Punjab  Irrigation 
Branch ;  text  by  F.  V.  Elsden,  executive  engineer. 
IRRIGATION  PRACTICE  AND  WATER  REQUIREMENTS  FOR 
CROPS    IN  ALBERTA— By  W^    H.    Snelson,    .\.M.E.I.C.,    Senior 
Irrigation  Specialist.    Ottawa,  Ont.  :  Reclamation  Service,  Paper; 
7x10  in. ;  pp.  59  ;  line  cuts,  halftones  and  insert. 
MANUFACTURED    GAS,    1919 — Washington,    D.    C. :    Bureau   of 
the  Census.     Paper;  9  x  12  in.  ;  pp.  2.5. 

MASSACHUSET-rS  DEPARTJIENT  OF  PUBLIC  HEALTH- 
Report  for  1920-21 — Boston.    Cloth  ;  6  x  9  in. ;  pp.  386. 

PAPERS  ON  HIGHWAY  SUBJECTS— Before  the  Recent  Confer- 
ence on  Education  for  Highway  and  Highway  Transport  Engi- 
neers, as  follows  :  ( 1 )  Co-operation  versus  Competition  between 
Motor  Truck  and  Railroad  Transportation,  bv  W.  H.  Lyford, 
Vice-President,  Chicago  and  Eastern  Illinois  Railway,  Chicago 
(2)  Highways  and  the  Taxpayer,  by  A.  J.  Brosseau,  Pi-esident, 
Mack  Trucks,  Inc.,  and  Member  of  Highways  Committee.  Na- 
tional Automobile  Chamber  of  Commerce.  (3)  Sending  the  High- 
way to  School,  by  George  M,  Graham,  Vice-President,  Chandler 
Motor  Car  Company,  and  Member  Highway  Committee,  National 
Automobile  Chamber  of  Commerce.  (4)  Text  Books  and  Over- 
alls, by  C,  C.  Hanch,  Vice-President,  Lexington  Motor  Car  Com- 
pany and  Vice-President,  National  Automobile  Chamber  of  Com- 
merce. Reprinted  as  separate  pamphlets  bv  the  National  Auto- 
mobile Chamber  of  Commerce.  Inc.,  366  Madison  Ave..  New  York 
City.  An  abstract  of  Mr.  Lyford's  paper  appeared  in  Engineer- 
ing Neios-Record,   November   30,    page    933. 

RESIST.\NCES  TO  THE  TRANSLATION  OF  MOTOR  ■VEHI- 
CLES— By  T.  R.  Agg,  Highway  Engineer,  Iowa  Engineering 
Experiment  Station  and  Professor  of  Civil  Engineering,  Iowa 
State  College.  Ames,  Iowa :  Engineering  Experiment  Station, 
paper;  6  x  9  in. ;  pp.  32;  halftones  and  line  cuts. 
An  account  of  methods   and    results  of   traflic    resistance   tests 

made  at  Ames.  Iowa,  up  to  the  beginning  of  active  field  work  in 

1922.     An  article  by  l?rof.  Agg  on  this  general  subject  appeared  in 

Enci')tccring  News-Record,  Dec.  7,  1922,  p.  982. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


More  on  Comparative  Heights  of  Dams 

Sir — Those  responsible  for  the  Barcelona  Company's  work 
have  always  considered  the  Camarasa  Dam  second  to  the 
Arro'ivrock.  The  greater  height  recently  claimed  and  dis- 
cussed in  your  columns  is  based  on  measurements  to  the 
bottom  of  the  cutoff  ditch— about  97  meters  (318  ft.).  The 
height  to  the  crest  from  the  general  level  of  the  sloping 
bedrock  is  about  92  meters  (302  ft.). 

If  the  height  from  the  lowest  point  of  the  cutoff  ditch 
were  to  be  accepted  as  a  measure  of  the  real  height  of  a 
dam,  the  Talarn  dam  of  the  same  company  is  still  higher, 
this  distance  being  over  104  meters  (341  ft.);  the  dam  is 
actually  about  84  meters  (276  ft.)  from  crest  to  general 
level  of  bedrock,  and  has  never  been  claimed  to  be  more 
than  fifth  among  the  higher  dams  of  the  world. 

The  accepted  height  of  a  dam  s.hould  be  that  measurement, 
usually  from  the  crest  to  the  general  level  of  base,  which 
determines  the  computation  of  maximum  stresses.  A  meas- 
urement to  the  lowest  point  of  a  cutoff  or  to  the  bottom  of 
a  pothole  is  hardly  acceptable  as  a  fair  basis  of  comparison. 

Mexico,  D.  F.,  Dec.  4.  A.  W.  K.  BILLINGS. 

(Permanent  address,  Toronto.  Ont.) 

[First  it  should  be  noted  thau  in  the  article  by  Mr.  Ran- 
ney,  noted  below,  which  is  largely  the  basis  of  the  previous 
discussion  of  the  general  subject  of  dam  heights,  Mr.  Bil- 
lings is  given  as  advisory  engineer  on  the  Camarasa  Dam. 

Earlier  figures  and  discussions  of  this  subject  may  be 
found  in  Engineering  Neus-Record  of  the  present  year,  as 
follows:  Aug.  17,  pp.  260  and  280,  (1)  article  on  the 
Camarasa  Dam,  by  Willis  Ranney,  engineer  of  construction, 
and  (2)  review  of  seventh  edition  of  Wegmann's  "Dams"; 
Nov.  2,  pp.  728  and  758,  (1)  editorial  on  "How  High  Is  a 
Dam,"  and  (2)  letter  from  Edward  Wegmann,  "Which  Is  the 
Highest  Dam";  Nov.  30,  p.  946,  letter  from  D.  W.  Cole, 
formerly  engineer  on  the  construction  of  the  Shoshone  and 
Lahontan  Dams,  U.  S.  Reclamation  Service,  entitled  "A 
Dam  Is  as  High  as  It  Dams,"  in  which  Mr.  Cole  suggests 
two  standards,  "extreme  height"  and  "effective  height." 

Mr.  Billings  sends  cross-sections  and  profiles  (not  repro- 
duced here)  of  the  Camarasa  and  Talarn  Dams,  in  Spain, 
discussed  in  his  letter.  From  these  and  from  a  legend  on  a 
small  cross-section  in  Mr.  Ranney 's  article  it  appears  that 
the  extreme  height  of  the  Camarasa  Dam  (crest  to  the 
lowest  point  in  the  excavation,  which  is  beneath  the  down- 
stream side  or  the  toe  of  the  dam)  is  101.6  meters  or  333.33 
ft.  There  is  no  similar  legend  on  the  Talarn  drawings,  but 
as  nearly  as  can  be  scaled  the  height  from  the  crest  to  the 
"bottom  line  of  final  upstream  cutoff  wall  trench  for  sealing 
off  dam  foundation"  is  106  meters  or  about  347.75  ft.  Mr. 
Billings  seems  to  have  taken  the  general  level  of  this  cutoff 
wall  instead  of  the  lowest  point  as  the  base  from  which  he 
computes  his  "over  104  meters  (341  ft.)."  The  extreme 
height  of  the  Arrowrock  Dam  was  reported  as  351  ft.,  when 
under  construction;  Wegmann  gives  it  as  348.5;  the  latest 
report  of  the  U.  S.  Reclamation  Service  gives  it  as  349  ft. 
The  parapets  are  variously  reported  as  4  ft.  high.  The 
parapets  of  the  Camarasa  and  Talarn  Dams  appear  to  be 
3  to  4  ft.  high.  The  parapets  are  not  included  in  the  extreme 
heights  just  given. 

It  would  appear  that  (using  Mr.  Cole's  "double  standard") 
in  "extreme  height"  the  Arrowrock  Dam  is  very  closely 
followed  by  the  Talarn,  while  in  "effective  height"  the 
Talarn  is  well  in  the  lead  of  Arrowrock,  whatever  its  rela- 
tion may  be  to  other  dams. 

As  to  Mr.  Billings'  advocacy  of  "general  level  of  base" 
as  the  datum  of  a  dam,  what  is  "general  level"?  Is  it  a 
mathematical  average,  and  if  so  of  what? 


The  whole  matter  of  relative  height  comes  back,  as  we 
said  in  the  editorial  already  mentioned,  to  the  purpose  of 
the  comparison,  from  which  viewpoint  there  may  be  several 
heights  for  any  one  dam.  When  comparisons  are  attempted 
it  is  essential  that  the  standards  be  the  same. 

Finally,  anyone  who  will  carefully  examine  the  drawings 
of  a  number  of  dams,  will  be  surprised  to  find  how  difficult 
it  is  to  take  off  dimensions  for  accurate  comparisons  of  their 
heights  by  the  various  standards  that  may  properly  be  used. 
This  is  likely  to  be  true  of  drawings  made  in  one  office  at  or 
near  the  same  time.  When  many  offices  and  dates  are 
involved  the  difficulties  and  uncertainties  become  even 
gi-eater. — Editor.] 

Hoboken  Water  Rates  Not  Increased 

Sir — Referring  to  an  item  in  your  issue  of  Dec.  14,  p. 
1043,  headed  "Higher  Water  Rates  in  Hoboken  for  the 
Hackensack  Water  Co.,"  may  I  ask  you  to  kindly  make  the 
following  correction: 

The  item  states  that  the  New  Jersey  State  Supreme 
Court  has  referred  back  to  the  Board  of  Public  Utility 
Commissioners  of  that  state  for  revision  upwards  of  a  rate 
decision  estimated  to  produce  $913,785  of  revenue  in 
Hoboken  for  the  Hackensack  Water  Co.  This,  is  incorrect. 
The  figure  mentioned  is  the  estimated  gross  annual  revenue 
for  the  entire  system  of  the  Hackensack  Water  Co.  to  be 
derived  from  rates  fixed  by  the  Board  in  its  order  and 
decision  dated  June  30,  1922,  based  on  an  average  for  the 
years  1920-21.  The  system  embraces  46  municipalities, 
including  the  City  of  Hoboken. 

Following  the  decision  of  the  Board,  dated  June  30,  1922, 
the  company  appealed  to  the  State  Supreme  Court,  asking 
for  an  upward  revision  of  rates  for  all  districts  except  the 
City  of  Hoboken.  The  Hoboken  rate  was  not  involved  in 
the  appeal  or  in  the  decision.  Waldo  S.  Coulter, 

New  York  City,  Dec.  16.  Consulting  Engineer. 

Wire-Mesh  Fencing  Helps  to  Check  Erosion 

Sir — The  article  entitled  "Bridge  Protected  from  Shifting 
Channel"  on  p.  884  of  the  Nov.  23  issue  of  Engineering 
Neus-Record  has  an  especial  interest,  as  I  had  a  very  sim- 
ilar problem  where  a  river  was  cutting  away  the  bank, 
around  a  similar  bend,  immediately  above  a  railway  bridge 
consisting  of  two  100-ft.  spans;  the  only  difference  being 
that  the  channel  was  of  gravel  formation  instead  of  alluvial 
soil.  By  building  flexible  log-crib  groins  on  top  of  a  brush 
and  wire  mattress,  laid  on  bed  of  river,  an  eddy  was  set  up 
during  flood  time  which  caused  a  deposit  of  silt  and  boul- 
ders, thus  rebuilding  the  eroded  portion  of  the  bank.  On  the 
earthwork  approaches  to  the  bridge,  riprap  and  derrick  rock 
originally  were  laid,  but,  as  in  the  case  mentioned  in  above 
article,  this  soon  disappeared,  having  been  carried  away  by 
the  flood.  I  then  laid  a  mattress  of  No.  9  woven-wire  fencing 
(which  is  supplied  in  rolls  about  60-in.  wide)  with  brush 
for  a  foundation,  and  built  up  boulders  and  derrick  rock 
on  top  of  this  to  riprap  the  upstream  side  of  the  embank- 
ment. I  completed  the  work  by  stretching  similar  wire 
fencing  along  face  of  riprap.  This  successfully  withstood 
the  action  of  flood  as  the  material  was  all  held  in  place  by 
the  wire,  and  the  undermining  of  the  foundation  was 
checked  by  the  mattress. 

I  have,  with  complete  success,  used  the  same  type  of  wire 
fencing  where  the  action  of  river  had  started  to  undermine 
foundations;  and  I  note  in  your  issue  of  June  8,  1922, 
p.  946,  that  in  "Fighting  the  Mississippi  Flood  at  Oldtown," 
the  erosion  of  levees  was  finally  checked  by  using  1-in.  mesh 
chicken  wire  covered  with  two  layers  of  cotton  bagging. 
This  appears  to  emphasize  the  usefulness  of  flexible  wire- 
mesh  in  connection  with  river  work.  Many  of  the  failures 
recorded  have  been  caused  by  use  of  heavy  reinforcing  wire 
which  is  not  sufficiently  flexible  to  adapt  itself  to  the  out- 
line of  the  eroded  surface. 

I  always  keep  on  hand  a  supply  of  vrire-mesh  fencing 
where  sudden  flood  damage  is  likely  to  occur  and  it  has 
never  failed  to  give  satisfactory  results  in  an  experience  of 
over  fifteen  years,  especially  when  used  in  conjunction  with 
brush,  trees  or  branches. 

Victoria,  B.  C,  Dec.  7.  R.  W.  Macintyre. 


December  21,  1922 
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Air  Photos  as  Plane-Table  Sheets  Aid  Mapping 

Sir — In  his  article,  "Air  Photos  as  Plane-Table  Sheets 
Aid  Mapping,"  in  Engineering  News-Record  of  Oct.  5, 
1922,  p.  552.  Major  H.  C.  Fiske  makes  the  statement  that 
the  total  cost  of  producing  the  map  (covering  33  sq.mi.) 
which  he  submitted  to  you  was  about  $1,500.  We  also  find 
that  a  field  party  of  12  men  was  on  the  ground  for  38 
calendar  days.  This  figures  out  at  $40  per  day,  nearly,  for 
the  field  party  alone,  and  allows  a  daily  average  of  $3.33 
per  man  to  provide  wages,  meals,  accommodation  and  other 
field  necessaries.  It  takes  no  account,  however,  of  airplane 
work,  plotting,  drawing,  printing  and  other  essentials. 

As  $3.33  per  day  for  each  man  seems  to  be  nearer  to  the 
minimum  than  the  average  for  a  survey  party,  and  there 
appear  to  have  been  more  men  employed  than  the  12  already 
mentioned,  not  to  mention  the  extras  referred  to  above,  the 
question  your  readers  would  like  to  have  an  answer  to  is: 
How  can  it  be  figured  out  that  $40  per  day  will  cover  the 
total  cost  of  such  a  survey?  P.  J.  Bakby, 

Winnipeg,  Canada,  Nov.  29,  1922. 

[Mr.  Barry's  letter  was  submitted  to  Major  Fiske,  whose 
reply  follows. — Editor.] 


Sir — The  object  of  my  article  which  appeared  in  Engi- 
neering Neu's-Recm-d  of  Oct.  5  was  to  demonstrate,  if  pos- 
sible, that  the  maps  produced  by  our  methods  which  in- 
cluded the  use  of  aerial  photographs  are  at  least  as  good 
as,  if  not  a  little  better  than,  the  general  run  of  maps  pre- 
pared by  ground  methods  alone  and  commonly  accepted  as 
standard.  Costs  were  mentioned  only  to  indicate  that 
these  are  not  excessive  as  compared  with  those  of  the  old 
methods.  With  a  view  both  to  being  brief  and  to  keeping 
attention  focused  on  the  main  object  of  the  article,  i.  e., 
the  generally  satisfactory  character  of  these  maps,  the  large 
and  important  subject  of  costs  was  limited  to  one  brief 
paragraph  of  only  eight  lines.  When  this  paragraph  is 
dissected  it  is  clearly  not  consistent  and  since  the  point 
has  been  raised  the  seeming  inconsistency  should  be  ex- 
plained. 

The  salaries  paid  the  twelve  men  varied  from  $175  to  $54 
per  month,  the  cost  of  subsistence  being  included  in  this 
amount.  The  party  of  twelve  began  work  on  the  sheet  in 
question  on  March  24  and  finished  on  April  30,  a  period 
of  38  calendar  days.  The  inference  from  the  paragraph  as 
written  and  published  is  clearly  that  these  twelve  men 
spent  all  of  these  38  calendar  days  on  this  sheet  and  on 
this  sheet  alone.  This  inference  is,  however,  not  correct 
and  I  must  apologize  for  not  having  been  more  explicit.  As 
a  matter  of  fact,  the  efficient  prosecution  of  the  field  work 
of  this  party  required,  during  this  time,  considerable  field 
work  to  be  done  on  other  sheets  at  intervals  by  various 
members  of  this  party.  The  published  cost  was  figured 
from  time  actually  spent  by  each  member  of  the  party  on 
this  particular  sheet  and  was  the  equivalent  of  about  30 
days  (or  a  little  less)  for  the  entire  party  of  twelve  men. 
The  total  cost  of  about  $1,500  includes  then  the  total  cost  of 
the  field  work  on  this  sheet,  also  the  office  costs  and  the 
estimated  cost  of  the  aerial  work  on  these  33  square  miles. 
The  word  "about"  stands  for  a  variation  of  something  less 
than   $100. 

In  order  to  forestall  further  queries  it  might  be  well  to 
invite  attention  to  the  fact  that  in  the  December  Proceed- 
ings of  the  American  Society  of  Civil  Engineers  there  ap- 
pears a  paper  on  this  same  subject  by  G.  H.  Matthes  of  this 
office  in  which,  among  other  detail,  he  gives  an  estimate  of 
cost  of  this  work  at  $61  per  square  mile.  The  cost  per 
square  mile  figured  from  my  article  in  the  Engineering 
Neivs-Record  conies  to  about  $45.50.  My  article  was  writ- 
ten in  June  and  relates  to  work  done  on  one  sheet  pre- 
pared in  March  and  April.  Mr.  Matthes'  article  was 
v/ritten  in  September  and  gave  a  summary  of  all  the  work 
done  from  the  beginning  up  to  that  date.  The  work  upon 
which  he  estimates  is,  we  think,  distinctly  better  than 
what  we  were  able  to  do  in  April  and  more  than  justifies  the 
additional  estimated  cost.  At  the  same  time  we  have  no 
apologies  to  make  for  either  the  work  or  the  estimate  of 
April,     The  use  of  aerial  photographs,  etc.,  in  map  mak- 


ing is  so  new  a  process  and  so  little  experience  along  this 
line  has  yet  accumulated  that  anything  like  an  exact  dis- 
cussion of  cost  is  difficult  in  the  extreme.  Such,  at  least,  is 
the  experience  of  this  office  and  of  other  agencies,  includ- 
ing some  private  concerns  who  have  entered  this  field,  with 
whom  we  have  been  brought  in  contact.  But  though  costs 
may  be  variable  it  does  not  by  any  means  follow  that  they 
are  high  as  may  be  gathered  from  the  following  case. 

Some  time  ago  the  chief  engineer  of  the  Alabama  Power 
Co.,  having  become  interested  in  this  subject,  visited  this 
office  to  learn  in  some  detail  what  we  had  been  doing  along 
this  line.  He  was  so  favorably  impressed  that  he  then  sent 
some  of  his  engineer  assistants  here  to  examine  thoroughly 
into  our  methods,  costs,  etc.  The  final  result  is  that  this 
company  is  about  to  adopt  the  use  of  aerial  photography  in 
connection  with  the  mapping  of  something  like  500  sq.mi. 
of  territory.  I  anticipate  that  this  company  will  use  sub- 
stantially the  same  methods  as  those  worked  out  last  wdn- 
ter  and  spring  on  the  Tennessee  River.  If  this  method  is 
adopted  by  them  it  will  certainly  be  because  the  officials  of  • 
this  company  have  satisfied  themselves  that  they  will  in 
this  way  obtain  a  more  satisfactory  map  at  a  srnaller  ex- 
penditure of  time  and  money  than  could  be  secured  by 
ground  surveys  alone,  but  I  dpubt  if  they  would  like  to 
commit  themselves  to  any  advance  estimate  of  actual  cost. 

To  my  mind  a  just  conclusion  at  this  time  is  that  be- 
cause of  the  newness  of  this  method  and  the  constant  ex- 
periments which  need  to  be  tried  out,  cost  discussions  are 
for  the  present  quite  premature.  Nevertheless,  within  the 
limits  of  the  experience  had  on  the  Tennessee  River  we 
are  satisfied  that  maps  equal  or  superior  to  those  made  by 
ground  surveys  alone  can  be  made  quicker  and  cheaper  by 
the  use  of  aerial  photographs.  Harold  C.  Fiske, 

Major,  Corps  of  Engineers,  U.  S.  Army. 

Chattanooga,   Tenn., 
Dec.   12,   1922. 


Meters  and  Master  Meters  on  Water- Works 

Sir — Technical  publications  for  the  last  few  years  have 
stressed  the  importance  of  metering  the  services  on  all 
water-works  systems.  This  is  an  important  subject  and  the 
writer  firmly  believes  in  100  per  cent  metered  systems. 

The  water-works  fraternity,  however,  should  be  reminded 
occasionally  of  the  metering  of  their  supply  lines.  It 
recently  was  called  to  my  attention  that  a  western  city  voted 
a  bond  issue  for  over  a  half  million  dollars  for  improvements 
to  its  water-works  system  and  the  engineer  employed  to 
design  this  system  had  absolutely  no  record  of  the  amount 
of  water  used  by  the  city  per  day  nor  any  information  as  to 
hourly  or  seasonal  variations  in  the  use  of  water.  This 
information  could  have  been  obtained  by  means  of  a  Venturi 
meter,  a  pitot  tube  or  several  other  instruments.  The  cost 
of  an  installation  of  this  kind  could  undoubtedly  be  saved, 
many  times  over,  in  the  redesigning  of  the  new  system,  if 
the  data  which  would  have  been  furnished  by  a  Venturi 
meter  had  been  available. 

Water-works  men  should  remember  that  their  system  is 
not  100  per  cent  metered  until  they  can  check  the  flow 
through  their  supply  lines,  and  submains  as  well  as  services. 

Salt  Lake  City,  Utah,  Dec.  5.  C.  E.  Painter. 


Test  Duration  of  Fires  in  Various  Occupancies 

Experimental  work  has  been  begun  at  the  Bureau  of 
Standards  to  determine  the  length  and  intensity  of  fire 
exposure  likely  to  occur  in  various  occupancies,  in- 
formation needed  for  proper  selection  of  the  structural 
elements  of  buildings  w'ith  regard  to  degree  of  fire 
resistance.  The  first  test  has  been  completed.  It  was 
made  on  a  one-story  brick  and  concrete  building  16x30 
ft.  fitted  up  to  represent  office  occupancy.  In  this  case, 
temperature  readings  showed  that  the  fire  was  some- 
what more  severe  than  a  one-hour  .standard  fire  test. 
The  influence  of  the  dimensions  of  the  room  on 
intensity  and  duration  may  be  studied  more  fully  in 
further  tests. 
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Await  Advance  Report 
of  Coal  Commission 

Chairman   Forecasts   Drastic   Proposals 

for  Industry — Not  to  Mediate  in 

Adjustment  of  Wages 

Wash ington  Correspondence 

While  Jan.  15  hangs  over  the  Pres- 
ident's Coal  Commission  like  the  sword 
of  Damocles,  it  is  believed  that  enough 
data  can  be  analyzed  to  permit  of  a 
preliminary  report  that  will  have 
weight  wdth  the  industry,  as  well  as 
with  the  public.  Machinery  such  as 
the  commission  must  set  up,  is  ponder- 
ous. It  takes  a  long  time  to  get  it  in 
working  order,  but,  once  in  operation, 
a  great  deal  can  be  accomplished  in  a 
short  time.  Chainnan  Hammond  illus- 
trates the  situation  by  stating  that  the 
commission  now  is  getting  the  "miners' 
eye,"  referring  to  the  fact  that  some 
time  must  be  spent  underground  before 
the  human  eye  adjusts  itself  to  the 
darkness  of  a  mine.  Then  too,  the  effi- 
ciency of  the  commission,  he  admitted, 
has  been  improved  since  the  members, 
latterly,  have  provided  themselves  with 
gas  masks. 

Chairman  Hammond  states  most  em- 
phatically that  the  commission's  report 
will  not  be  a  "wishy-washy  affair."  It 
will  contain  some  rather  drastic  sug- 
gestions, as  it  is  believed  that  bold 
surgery  is  necessary,  if  the  source  of 
the  ills  of  the  coal  industry  are  to  be 
reached. 

Will  Avoid  Wage  Mediation 

It  was  emphasized  by  Mr.  Hammond 
and  by  Dr.  Smith,  in  verbal  statements 
to  the  Washington  correspondents  on 
Dec.  16,  that  the  commission  will  not 
undertake  anything  that  can  be  inter- 
preted as  mediation  in  wage  scales. 
That  is  the  responsibility  of  the  oper- 
ators and  the  mine  workers,  it  was  said, 
and  while  the  commission  will  use  its 
moral  influence  to  induce  them  to  get 
together  and  will  emphasize  to  both 
operators  and  mine  workers  the  far- 
reaching  consequences  likely  to  follow 
another  strike,  it  will  do  nothing  more 
than  to  submit  to  Congress  facts  and 
conclusions. 

Over-expansion  in  the  coal  industry, 
Mr.  Hammond  stated,  is  not  confined  to 
the  producers.  Both  wholesalers  and 
retailers,  he  declared,  complain  because 
there  ar^  too  many  engaged  in  the 
wholesaling  and  retailing  of  coal.  This 
condition  adds  greatly  to  the  burden 
that  the  consumer  must  bear,  Mr.  Ham- 
mond said. 

Since  the  large  number  of  organiza- 
tions engaged  in  jobbing  and  retailing 
coal  results  in  much  duplication  and  the 
aggregate  of  needless  overhead  is  large, 
it  is  not  difficult  to  point  out  sup.;r- 
fluous  additions  to  the  selling  price,  but 
it  is  difficult  to  suggest  means  whereby 
the  eliminations  can  be  made  so  that 
the  wholesalers  and  retailers  may  be 
reduced  in  number. 
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Quebec  Province  Lets  Contract  for 
$12,000,000  Hydro  Dam 

The  Provincial  Government  of  Quebec 
has  awarded  a  contract  to  the  Quebec 
Development  Co.  for  the  construction 
of  a  dam  at  the  Grand  Discharge  from 
Lake  St.  John,  the  headwaters  of  the 
Saguenay  River,  for  the  development  of 
200,000  electrical  hp.  The  cost  of  the 
project  is  estimated  at  $12,000,000  and 
work  will  commence  as  soon  as  pos- 
sible. It  is  expected  that  the  work  will 
consume  two  or  three  years. 

According  to  an  announcement  made 
by  Premier  Taschereau  of  Quebec  the 
Grand  Discharge  dam  is  the  initial  step 
in  a  large  project  for  the  development 
of  1,000,000  hp.  of  electrical  energy. 


50-Ft.  Section  of  12-Ft.  Wood  Pipe 
of  Hydro  Plant  Collapses 

The  12-ft.  wood-stave  pipe  of  the 
Salmon  River  plant  of  the  Niagara, 
Lockport  &  Ontario  Power  Co.  collapsed 
for  a  length  of  approximately  -50  ft.  on 
the  evening  of  December  6.  This  col- 
lapse was  caused  by  a  large  collection 
of  surface  ice  on  the  screens  at  the 
pipe  intake.  There  had  been  a  strong 
wind  during  the  day  which  had  broken 
up  the  ice  on  the  pond.  Upon  taking 
an  extraordinary  draft  of  load  much  of 
this  ice  was  sucked  under  and  lodged 
on  the  screens,  causing  the  pipe  to  col- 
lapse. 

A  6-in.  air  valve  was  located  in  the 
pipe  within  200  ft.  of  the  break.  Tell- 
tales show  that  this  valve  opened,  but 
evidently  it  was  not  large  enough  to 
relieve  the  suction. 

Repairs  were  effected  within  a  week. 
There  was  no  interruption  to  service 
on  the  company's  system. 


Another  Bridge  at  Minneapolis 
Is  Being  Planned 

Minneapolis  is  planning  construction 
of  a  new  bridge  over  the  Mississippi 
River,  making  the  tenth  public  bridge 
over  the  river  in  the  city.  The  struc- 
ture will  be  of  concrete,  2,800  ft.  long, 
with  approaches,  and  will  extend  from 
Cedar  Ave.  and  Second  St.  on  the  west 
side  to  University  and  Tenth  Aves., 
Southeast.  Plans  now  being  made  by 
N.  W.  Elsberg,  city  engineer,  provide 
for  two  main  spans  of  280  ft.  each,  and 
one  100-ft.  span  on  each  side,  bent-and- 
beam  construction  to  be  emploved  for 
the  rest  of  the  length.  The  width  will 
be  60  ft.,  including  a  40-ft.  roadway. 
The  cost  is  estimated  at  around  $900,- 
000,  and  work  will  be  done  by  day  labor 
under  direction  of  the  city  engineering 
department.  Construction  is  expected 
to  begin  within  a  few  months,  and 
three  years  may  be  required  for  com- 
pletion. 

Plans  have  been  completed,  also,  for 
a  concrete  bridge  over  Minnehaha 
Creek,  at  Nicollet  Ave.,  to  cost  about 
?250,000.  It  \vill  be  823  ft.  long  and 
60  ft.  wide. 


Countervailing  Duties  on  Cement 
Declared  Against  10  Countries 

Wdshinptoti  Correspondence 

Although  cement  is  on  the  free  list 
of  the  new  tariff  act,  the  Treasury  De- 
partment has  declared  countervailing 
duties  on  cement  imported  from  ten 
countries.  The  action  is  in  accordance 
with  the  proviso  of  the  cement  para- 
graph which  reads: 

"Provided,  that  if  any  country,  de- 
pendency, province  or  other  subdivision 
of  government  imposes  a  duty  on  such 
cement  imported  from  the  United 
States,  an  equal  duty  shall  be  imposed 
upon  such  cement  coming  into  the 
United  States  from  such  country,  de- 
pendency, province  or  other  subdivision 
of  government." 

The  countervailing  duties,  declared 
on  the  basis  of  the  foreign  tariffs  set 
forth  in  the  order,  conversion  to  be  at 
current  rates  of  exchange,  are: 

Canada,  8  cents  per  100  lb.;  France, 
0.60  paper  francs  per  100  kilos  for 
I'apid  setting  and  0.90  paper  francs  for 
slow  setting;  Germany,  0.50  gold  marks 
per  100  kilos;  Italy,  1.125  gold  lire  per 
100  kilos  for  quick  hardening  cement 
and  1.75  gold  lire  per  100  kilos  for 
other  cement;  Japan,  0.30  gold  yen  per 
100  kin;  Mexico,  0.01  silver  pesos  per 
kilo;  Norway,  0.20  gold  crowns  per 
100  kilos;  Poland,  including  Danzig, 
1,000  paper  marks  per  100  kilos;  Swe- 
den, 0.60  gold  crowns  per  100  kilos; 
British  Virgin  Islands,  3s.  9d.  per  400 
pounds. 

Until  the  figures  of  imports  since  the 
new  tariff  act  became  effective  Sept.  22 
are  made  available  the  effect  of  the 
countervailing  duties  will  be  difficult  to 
estimate.  Compilation  of  imports  has 
been  greatly  delayed.  Unofficial  re- 
ports to  the  Department  of  Commerce 
and  the  Customs  Division  of  the  Treas- 
ury Department  regarding  the  volume 
of  cement  imports  are  conflicting.  Sev- 
eral domestic  producers  have  called 
attention  to  imports  from  Canada  and 
the  first  countervailing  duty  ordered 
was  directed  against  that  dominion. 

Kansas  City  Water  Commission 

Held  Illegal  Body 

By  a  decision  of  the  Supreme  Court 
of  Missouri  the  Kansas  City  Water 
Commission,  which  was  to  have  ex- 
pended the  proceeds  of  an  $11,000,000 
bond  issue  for  extensions  and  improve- 
ment of  the  water  supply,  has  been  held 
to  be  an  illegal  body.  The  main  co'i- 
tention  was  that  the  personnel  of  the 
board  was  named  in  the  ordinance  voted 
upon,  thus  permitting  no  choice  on  the 
part  of  the  voters.  An  application  of 
the  commission  to  the  Citv  Council  to 
authorize  the  sale  of  $2,000,000  worth 
of  bonds  to  start  the  work  has  been  held 
up  for  several  months  but  the  money 
was  immediately  made  available  when 
the  court  decision  was  handed  down 
automatically  putting  the  water-works 
biick  into  the  hands  of  the  existing  Fire 
and  Water  Board. 
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N.  Y.  Port  Authority  Seeks  Aid 
of  Commerce  Commission 

Following  conferences  between  the 
Port  of  New  York  Authority  and  the 
Interstate  Commerce  Commission  the 
latter  body  has  summoned  the  twenty 
railroads  entering  the  port  to  show 
cause  why  they  should  not  co-operate 
with  the  Port  Authority  in  carrying  out 
its  comprehensive  plan  for  the  unifica- 
tion of  the  port  facilities. 

Since  its  organization  last  spring  the 
Port  Authority  has  been  developing 
plans  for  a  co-ordination  of  the  trans- 
portation facilities  of  New  York  harbor 
and  has  been  trying  to  obtain  the  volun- 
tary co-operation  of  the  carriers  in 
carrying  out  these  plans.  It  now  an- 
nounces that  it  has  exhausted  its 
efforts  in  this  direction  and  that  it 
deems  it  necessary  to  invoke  the  assist- 
ance and  co-operation  of  the  I.C.C. 

Hearings  will  be  held  at  times  and 
places  to  be  designated  by  the  commis- 
mission,  after  which  it  is  expected  that 
appropriate  orders  will  issue.  News 
reports  indicate  that  the  roads  are  not 
over  friendly  to  the  proposal  and  it 
is  quite  possible  that  the  hearmgs  may 
give  rise  to  an  open  opposition. 


The  Engineer  in 
Public  Life 


Science  Body  To  Hold  Special 
Engineering  Sessions 

The  Engineering  Section  of  the  Amer- 
ican Association  for  the  Advancement 
of  Science,  known  as  Section  M.,  of 
whi'-h  F.  H.  Feiker,  vice-president  of 
the  McGraw-Hill  Co.,  Inc.,  is  chairman, 
has  arranged  a  special  program  for  the 
annual  meeting  to  be  held  this  year  at 
the  Massachusetts  Institute  of  Tech- 
nology, Dec.  26-30. 

Speakers  who  will  appear  at  this 
meeting  and  their  subjects  are: 

Dr.  J.  B.  Tyrrell,  of  the  A.I.M.E., 
Toronto,  Can.,  "Growth  of  the  Mining 
Industry  in  Canada";  Dr.  Ira  N.  Hollis, 
president  of  Worcester  Polytechnic  In- 
stitute, "Progress  and  The  Engineer"; 
Dr.  C.  F.  Scott,  professor  of  electrical 
engineering,  Yale  University,  "New 
Phases  of  Engineering  Education";  and 
Harrington  Emerson,  of  the  F.A.E.S., 
"Prevention  of  Waste  in  Industry."  This 
session  will  be  held  Friday  afternoon. 

In  addition  to  the  program  for  Sec- 
tion M  a  joint  session  has  been  ar- 
ranged with  Section  K,  (section  on 
Social  and  Economic  Sciences),  for  the 
evening  of  Dec.  29,  at  which  Calvin  W. 
Rice,  secretary  of  the  American  Society 
of  Mechanical  Engineers  and  delegate 
to  the  recent  International  Engineering 
Congress  at  Rio  de  Janeiro,  will  de- 
liver an  illustrated  lecture  on  engineer- 
ing development  in  South  America. 

On  the  morning  of  Dec.  29,  Section 
M  and  Section  K  will  hold  a  joint  ses- 
sion with  a  special  group  of  speakers  on 
the  "Engineer's  Relation  to  the  Con- 
servation of  National  Resources."  The 
following  is  the  program: 

"Conservation  and  Industrial  Waste," 
by  John  T.  Black,  State  Health  Com- 
missioner,  Hartford,  Conn. 

"The  Federal  Water  Power  Policy 
and  its  Results,"  by  O.  C.  Merrill,  sec- 
retary. Federal  Power  Commission, 
Washington,  D.  C. 

"Conservation  of  Power,"  by  William 
S.  Murray,  New  York  City. 

"Problems  of  Flood  Control,"  by 
Brig.-Gen.  Harry  Taylor,  in  charge  of 
government  flood  control  work.  Corps 
of  Engineers,  U.  S.  A.,  Washington. 


W.  A.  STANFIELD 

Topeka,  Kans.,  selects  the  commis- 
sioner of  its  Water  and  Light  Depart- 
ment by  popular  vote.  In  1919  the 
electorate  chose  an 
engineer,  W.  A. 
Stanfield,  for  this 
post,  and  gave  their 
endorsement  of  his 
2-year  administra- 
tion of  the  depart- 
ment's affairs  by 
re-electing  him  in 
1921.  Commissioner 
Stanfield  was  born 
in  Topeka  in  1876. 
He  has  come  up  to 
his  present  position 
through  the  ranks, 
having  started  work 
as  machinist's  apprentice  at  Lawrence, 
Kans.,  in  the  shops  of  the  Consolidated 
Barbed  Wire  Co.  In  1897  he  became 
connected  with  the  American  Steel  & 
Wire  Co.  of  Joliet,  111.,  and  two  years 
later  went  to  Newport  News,  Va.,  as 
erecting  engineer  on  government  shops. 
After  a  period  as  testing  engineer  with 
the  Santa  Fe  R.R.,  he  helped  organize 
the  Machinist  Electric  Co.,  and  served 
as  mechanical  engineer  of  that  organi- 
zation. 

In  his  capacity  as  water  commis- 
sioner Mr.  Stanfield  has  been  instru- 
mental in  securing  the  approval  by  a 
6  to  1  majority  of  a  $535,000  water 
and  light  bond  issue.  Under  his  ad- 
ministration the  electric  light  and 
water  departments  have  been  consoli- 
dated and  the  city  has  built  a  10,000,000- 
gal.  per  day  filtration  plant  placed  in 
operation  this  year. 


Engineering  Societies  to  Honor 
New  Italian  Ambassador 

Prince  Gelasio  Caetani,  Italian  Am- 
bassador to  Washington  and  an  engi- 
neer by  profession,  will  be  the  guest 
of  the  American  Engineering  Council  of 
the  Federated  American  Engineering 
Societies  at  a  dinner  in  his  honor  to  be 
held  in  Washington  on  Jan.  12  in  con- 
nection with  the  annual  meeting  of  the 
council. 

Plans  have  been  made  also  for  a  din- 
ner in  honor  of  Prince  Caetani  to  be 
tendered  by  the  National  Engineering 
Societies  in  New  York  probably  late  in 
February.  The  new  ambassador  was 
graduated  from  the  School  of  Mines  of 
Columbia  University  in  1903,  after 
which  he  engaged  in  mining  work  in 
this  country  until  he  returned  to  Italy 
on  the  outbreak  of  the  war. 


C.  A.  Emerson,  Jr.,  to  Join  Staff 

of  Fuller  &  McClintock 

C.  A.  Emerson,  Jr.,  chief  of  the  En- 
gineering Division  of  the  Pennsylvania 
Department  of  Health,  has  resigned  his 
position  to  join  the  staff  of  Fuller  & 
McClintock,  consulting  engineers.  New 
York  City,  in  an  office  to  be  opened  in 
Philadelphia  in  January.  Mr.  Emerson 
has  been  with  the  Pennsylvania  State 
Department  of  Health  since  1910,  as 
principal  assistant  engineer,  acting  chief 
engineer  and  chief  engineer. 


E.  J.  Kelly  Elected  Chief  Engineer 
of  Chicago  Sanitary  District 

E.  J.  Kelly,  South  Park  Commis- 
sioner, Chicago,  and  a  consulting  engi- 
neer, has  been  elected  chief  engineer 
of  the  Sanitary  District  of  Chicago  by 
the  board  of  trustees.  H.  P.  Ramey, 
acting  chief  engineer  during  the  ab- 
sence on  leave  of  A.  W.  Dilling,  the 
chief  engineer,  has  been  appointed  as- 
sistant chief  engineer.  Edward  F. 
Moore,  Mr.  Ramey's  predecessor,  has 
been  made  chief  operating  engineer. 

Up  to  two  years  ago  when  Mi-.  Kelly 
retired  from  the  position  of  chief  engi- 
neer and  entered  private  practice  he 
had  been  in  the  service  of  the  district 
in  various  engineering  capacities  for 
twenty-six  years.  In  1915  he  was  made 
assistant  chief  engineer  of  the  Sanitary 
District  of  Chicago  and  in  that  year 
was  appointed  a  member  of  the  Illinois 
Waterways  Commission,  which  was  to 
undertake  an  8-ft.  waterway  from  the 
Chicago  drainage  canal  at  Joliet  to 
the  Illinois  River  at  La  Salle. 

Mr.  Kelly  will  retain  the  appointive 
oflice  of  South  Park  Commissioner,  as 
it  carries  no  salary. 

Mr.  Ramey  has  been  in  the  service 
of  the  Sanitary  District  of  Chicago 
since  his  graduation  from  the  Univer- 
sity of  Michigan  in  1907.  From  1908 
to  1910  inclusive  he  was  in  the  office 
of  the  chief  engineer,  on  hydraulic  de- 
sign. In  1910  he  was  on  construction 
of  channel  work,  sewers,  bridges  and 
the  north  half  of  the  North  Shore 
channel,  and  in  1911  worked  on  the 
construction  of  draft  tubes  for  and  the 
installation  of  the  6,000-hp.  water-wheel 
unit  at  Lockport  powerhouse.  He  was 
made  acting  chief  engineer  of  the  Sani- 
tary  District   in   August,   1922. 

Mr.  Moore,  a  former  business  agent 
of  the  Hoisting  and  Portable  Engineers' 
Union,  was  appointed  assistant  chief 
engineer  of  the  Sanitary  District  in 
1921.  He  studied  at  De  Pauw  Uni- 
versity and  from  1916  to  1921  was  a 
member  of  the  Chicago  Board  of  Ex- 
amining Engineers.  He  has  worked 
for  several  years  with  Chicago  con- 
tractors; included  among  whom  were 
the  Foundation  Co.  of  Chicago,  John 
Griffith  &  Sons  Co.,  and  NewTnan  Co. 
For  two  years  he  was  employed  on  the 
Mayfair  shaft  of  the  Wilson  Ave 
tunnel.        

To  Study  Detroit  Transit  Needs 

A  committee  of  five  engineers  is  to 
study  the  rapid-transit  needs  of  Detroit. 
The  four  names  thus  far  announced  are 
C.  W.  Hubbell,  formerly  city  engineer 
of  Detroit;  Willard  Pope,  vice-president, 
the  Canadian  Bridge  Co.;  H.  W.  Alden, 
vice-president,  Timken-Detroit  Axle  Co., 
and,  as  chairman,  Sidney  D.  Waldron, 
a  former  vice-president  of  the  Packard 
Motor  Co.  An  appropriation  of  $50,000 
for  the  study  has  been  made.  The  needs 
of  the  proposed  metropolitan  district 
will  be  considered. 


Awards  Contract  for  Sinking 
Narrows  Tunnel  Shaft 

Contract  for  the  sinking  of  the  Brook- 
lyn shaft  of  the  Narrows  tunnel  be- 
tween Brooklyn  and  Staten  Island  was 
awarded  on  Dec.  15  to  Patrick  Mc- 
Govern,  Inc.,  whose  bid  of  $494,538.75 
was  the  lowest  of  seven  submitted  at 
the  opening  on  Nov.  24. 
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Cantilever  Plan  Recommended  for  Highway 
Bridge  Over  Hudson  River  at  Poughkeepsie 

Report  to  Citizens'  Committee  Proposes  HiRh-Level  Through 
Bridge  of  Seven  Spans  to  Cost  $5,000,000 


ENGINEERING  reports  on  the  pro- 
ject of  building  a  highway  bridge 
over  the  Hudson  River  at  Poughkeepsie 
have  just  been  rendered  to  a  local  citi- 
zens' committee,  Theodore  D.  Pratt  re- 
porting on  traffic  and  George  W. 
Goethals  &  Co.  on  structural  design. 
The  reports  urge  the  construction  of 
the  bridge  as  being  needed  by  present 
traffic  demands  and  still  more  so  by  the 
traffic  of  the  future,  and  recommend  a 
through  cantilever  design  for  a  high- 
level  bridge  of  seven  spans,  five  of 
which  would  be  540  ft.  long.  The  struc- 
ture as  designed  would  cost  over 
§5,000,000;  the  estimate  totals  $4,898,- 
976,  exclusive  of  land,  easements,  and 
interest  during  construction. 

From  a  traffic  survey  Mr.  Pratt  finds 
that  there  is  at  present  an  average 
summer  traffic  over  the  Poughkeepsie 
ferry  of  1,200  vehicles  per  day.  Be- 
tween New  York  and  Albany  (where 
the  first  highway  bridge  is  located) 
there  are  nine  ferries,  at  Nyack,  West 
Point,  Newburgh,  Poughkeepsie,  King- 
ston, Saugerties,  Catskill,  Hudson,  and 
Coxsackie,  of  which,  however,  five  are 
unimportant,  with  small  traffic,  and  the 
other  four  (at  Tarrytown,  Newburgh, 
Poughkeepsie,  and  Kingston)  are  in- 
adequate for  the  demand.  Both  local 
and  through  traffic  requires  to  be  cared 
for,  the  former  comprising  the  move- 
ment of  agricultural  produce  and  fruit 
grown  in  the  district  west  of  the  Hud- 
son to  the  cities  on  the  east  bank.  Com- 
parison is  made  of  the  three  locations 
said  to  be  the  most  suitable  bridge  sites 
in  the  central  section  of  the  Hudson 
River,  namely  at  Anthony's  Nose,  at 
Poughkeepsie,  and  at  Crum  Point 
(four  miles  above  Poughkeepsie),  and 
the  Poughkeepsie  site  is  reported  to  be 
the  most  favorable  both  topographi- 
cally and  because  of  leading  direct  to 
a  city.  A  highway  bridge  at  Pough- 
keepsie would  also  have  strategic  im- 
portance in  case  of  war,  the  report 
states. 

A  cantilever  structure,  as  shown  in 
the  illustrations  herewith,  is  recom- 
mended by  George  W.  Goethals  &  Co. 
and  Henry  Goldmark,  consulting  engi- 
neers reporting  on  the  structure.  It  is 
the  result  of  a  study  of  a  suspension 
design,  and  through  and  deck  canti- 
lever designs.  War  Department  re- 
quirements make  it  necessary  to  place 
piers  in  line  with  the  piers  of  the  Cen- 


tral New  England  railroad  bridge,  half 
a  mile  above  the  selected  bridge  site. 
This  would  necessitate  a  1,620-ft.  main 
span  for  a  suspension  bridge,  which  in 
view  of  cost  and  traffic  requirements  is 
stated  to  preclude  further  consideration 
of  this  type. 

The  design  recommended  is  for  a 
through  riveted  cantilever  bridge  of 
five  main  spans,  with  about  140  ft. 
clearance  above  high  water  and  trusses 
30  ft.  apart  center  to  center,  providing 
a  24-ft.  roadway  and  two  sidewalks  of 
8  ft.  each.  The  main  spans  are  540  ft. 
long,  and  the  east  and  west  anchor 
arms  300  ft.  and   180  ft.  respectively. 


makinga  total  length  of  steel  structure 
of  3,180  ft,  flanked  by  1.100  ft.  of 
earth  fill  and  concrete  arch  approach 
on  the  east  bank,  and  250  ft.  of  earth- 
fill  approach  on  the  west  bank.  The 
trusses  would  have  a  maximum  depth 
of  77  ft.  A  total  of  6,338  tons  of  steel 
is  estimated  for  the  superstructure. 
The  piers  would  be  open-well  piers 
sunk  120  ft.  to  gravel  directly  overly- 
ing rock.  The  substructure  cost  is  esti- 
mated at  about  $3,000,000  and  the 
superstructure  cost  at  about  $1,100,000. 
Together  with  about  $400,000  for  the 
approaches  and  a  10  per  cent  allowance 
for  cost  of  engineering  and  supervision, 
the  estimated  total  becomes  $4,898,- 
976.  Real  estate  and  interest  on  con- 
struction are  not  included.  The  possi- 
bility of  working  out  a  more  economical 
foundation  with  the  use  of  piles  pro- 
tected against  scour  is  suggested.  The 
report  finds  that  such  a  bridge  may  be 
built  ready  for  traffic  in  twenty-four 
months. 

The  project  is  being  promoted  by  the 
Hudson  Valley  Bridge  Association, 
made  up  largely  of  Poughkeepsie  citi- 
zens, and  aims  to  secure  the  construc- 
tion of  the  bridge  by  the  state  as  a  free 
bridge.  A  bill  providing  for  the  con- 
struction by  the  state  has  already  been 
prepared  and  is  to  be  introduced  into 
the  legislature  shortly. 


France  to  Keep  State  Telephones 

News  cables  from  France  carry  a 
denial  by  the  Minister  of  Posts  and 
Telegraphs  of  the  report  that  the  gov- 
ernment intends  to  turn  over  to  a  pri- 
vate company  the  control  of  its 
telephone  system.  This  suggestion  has 
been  made  from  time  to  ti  le  but  it 
has  not  yet  won  the  approval  of  the 
present  Minister  or  of  the  Chamber  of 
Deputies.    

Another  Pennsylvania  Bridge 
Destroyed  by  Auto 

A  70-ft  steel  span  over  Bushkill 
Creek  near  Tatany,  Pa.,  was  destroyed 
on  Nov.  25  by  the  impact  of  a  passen- 
ger automobile,  which  struck  one  of  the 
intermediate  posts  of  the  bridge.  The 
post  was  knocked  out  and  the  span 
collapsed,  falling  10  ft.  to  the  creek  bed. 
According  to  a  local  account,  the  auto- 
mobile was  "considerably  damaged." 
A  similar  accident,  which  destroyed  a 
100-ft.  span  near  Tyrone,  was  noted 
Nov.  23,  p.  905. 

A.  A.  E.  to  Hold  1923  Meeting 

in  Norfolk,  Va. 

The  ninth  annual  convention  of  the 
.American  .-Vssociation  of  Engineers  will 
be  held  May  7-9,  1923.  in  Norfolk,  Va. 


PROPOSED  HUDSON  RIVER  HIGHWAY  BRIDGE  AT  POUGHKEEPSIE.  LOOKING  DOWNSTREAM:  ABOVE,  A  PIER  DETAIL 


No  highway  bridge  now  exists  south  of  Albany,   150  miles 
above    New    York    harbor.     Poughkeep.sle    is   the    hulf-way 


puint  In  this  distance.     The  site  of  the  proposed  bridge   is 
h.nlt  a  mile  below  the  existing  railroad  briilge. 


December  21,  1922 
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Names  Sub-Committees  on  Fees 
and  Services  of  Engineers 

Specific  problems  are  being  taken  up 
this  year  by  the  committee  of  the 
American  Association  of  Engineers  on 
services  and  fees  of  practismg  engi- 
neers. L.  E.  Ayres,  chairman  of  the 
committee,  has  outlined  the  work  as 
follows  and  obtained  approval  for 
carrying  it  out  from  the  board  of 
directors: 

To  sub-committee  1  is  assigned  the 
task  of  preparing  rules  of  practice.  The 
plan  is  to  have  the  rules  prepared  by 
engineers  of  wide  reputation  who  are 
held  in  high  esteem  by  professional  men 
everywhere  with  the  idea  that  their 
preparation  and  publication  will  be  as 
important  an  achievement  as  was  the 
code  of  ethics  prepared  by  the  late 
Isham  Randolph  and  published  by  the 
association.  The  personnel  of  the  com- 
mittee is  as  follows:  Henry  E.  Riggs, 
chairman;  George  W.  Fuller,  C.  W. 
Hubbell  and  Daniel  W.  Mead. 

A  second  sub-committee  headed  by 
H.  S.  Kleinschmidt  will  extend  and 
elaborate  the  schedule  of  fees  hereto- 
fore prepared  by  the  general  committee. 

Sub-committee  3,  with  W.  A.  Arting- 
stall  as  chairman,  will  study  problems 
arising  out  of  the  practice  of  public 
employees  engaging  in  private  practice. 

The  function  of  a  fourth  sub-commit- 
tee, of  which  J.  W.  Cunningham  is 
chairman,  will  investigate  problems  in- 
volved in  connection  with  the  federal 
government  taking  over  in  increasing 
measure  engineering  service,  having 
especially  in  mind  the  work  of  the  en- 
gineering staff  of  the  U.  S.  Reclama- 
tion Service. 


Ohio  River  Improvement  Is 
Progressing  Favorably 

As  a  result  of  the  unusual  extent  of 
favorable  weather,  the  amount  of  work 
done  on  the  slack  water  navigation  im- 
provement of  the  Ohio  River  has  ex- 
ceeded all  expectations.  The  objective 
being  sought  is  to  provide  a  minimum 
depth  of  9  ft.  from  Pittsburgh  to  the 
mouth  of  the  Ohio.  A  9-ft.  channel  al- 
ready exists  from  that  point  to  the  Gulf 
of  Mexico,  through  the  Mississippi. 

From  Pittsburgh  to  Dam  26,  a  dis- 
tance of  278  miles,  a  reliable  depth  of  9 
ft.  throughout  the  year  has  been  pro- 
vided. From  Dam  26  to  Louisville  eight 
dams  have  been  completed  and  six  dams 
are  under  active  constiniction.  When 
those  dams  will  have  been  completed, 
the  9-ft.  depth  will  be  made  continuous 
to  Louisville.  It  already  is  possible  to 
move  the  coal  fleet  from  the  Kanawha 
and  other  tributaries  through  that  sec- 
tion at  low  water  by  releasing  water 
from  the  completed  pools.  This  is  at 
the  expense,  however,  of  continuous 
navigation. 

Below  Louisville  two  dams  have  been 
completed  and  two  are  under  construc- 
tion. Seven  dams  and  possibly  an 
eighth  ai-e  to  be  constructed  in  that  sec- 
tion. Since  there  is  naturally  greater 
depth  in  that  section,  navigation  can  be 
maintained  through  it  at  low  water  even 
now.  The  work  has  reached  a  point 
where  each  year  will  make  for  much 
more  satisfactory  navigation  conditions 
at  low  water.  Four  years  hence,  it  is 
believed  the  river  will  have  been  made 
a  very  satisfactory  stream  for  naviga- 
tion purposes,  but  the  project  is  not 
likely  to  be  accomplished  before   1930. 


Would  Have  Railroads  Mine  Coal 

Tras/i  Ington  Corrrspondcnce 
One  of  the  most  reactionary  sugges- 
tions, that  has  been  made  to  the  Pres- 
ident's Coal  Commission,  has  come  from 
a  prominent  source,  generally  regarded 
as  being  radical.  The  suggestion  is  that 
the  coal  mines  should  be  turned  over 
to  the  railroads  to  operate.  The  opin- 
ion is  expressed  that  since  the  railroads 
use  thirty  per  cent  of  the  coal,  since  it 
constitutes  forty  per  cent  of  the  total 
tonnage  they  haul,  and  since  transpor- 
tation is  the  most  important  single 
element  entering  into  the  instability  of 
the  coal  industry,  the  railroads  could 
operate  the  mines  more  effectively  than 
could  the  government  or  individual 
operators. 

"Tech"  Alumni  Join  in  Greeting 
to  President  Stratton 

President  S.  W.  Stratton,  newly- 
elected  head  of  Massachusetts  Institute 
of  Technology,  was  the  guest  of  honor 
at  an  All-Technology  dinner  held  at 
the  Hotel  Biltmore,  New  York,  on  the 
evening  of  Dec.  16,  in  connection  with 
the  annual  meeting  of  the  Technology 
Clubs  Associated  on  Dec.  1.5  and  16. 
The  dinner  was  held  under  the  joint 
auspices  of  that  organization,  the 
M.  I.  T.  Alumni  Association  and  the 
Technology  Club  of  New  York. 

Greetings  to  President  Stratton  were 
extended  by  Harry  J.  Carlson,  presi- 
dent of  the  Alumni  Association;  Arthur 
T.  Hopkins,  president  of  Technology 
Clubs  Associated;  Robert  Starr  Allyn, 
president  of  the  Technology  Club  of 
New  York;  James  T.  Monroe,  secretary 
of  the  corporation  of  M.  I.  T. ;  and  Dean 
Henry  Talbot,  on  behalf  of  the  faculty. 
Telegrams  were  read  from  "Tech"  men 
all  over  the  country.  His  reply  was 
broadcast  by  radio  for  the  benefit  of  all 
"Tech"  men  east  of  the  Mississippi.  In 
referring  to  the  work  of  the  Bureau 
of  Standards  in  connection  with  the  de- 
velopment of  radio  broadcasting.  Presi- 
dent Stratton  announced  that  in  the 
near  future  the  wave-length  allotted  to 
amateurs  will  probably  be  extended. 


Indian  Railway  Asks  Bids  for 

Bombay  Electrification 

Bids  for  overhead  equipment,  distri- 
bution lines  and  car  equipment  for  the 
electrification  of  the  suburban  railway 
system  at  Bombay  are  invited  by  the 
Great  Indian  Peninsula  Ry.  Co.  The 
proposed  work  was  outlined  briefly  in 
Engineering  News-Record  of  Sept.  21, 
p.  485.  Merz  &  McLellan,  London,  are 
the  consulting  engineers.  Bids  are  to 
be  sent  to  the  company's  offices  at  48 
Copthall  Avenue,  London,  England,  be- 
fore Jan.  9. 


Ship  8,500-Ton  Cargo  of  Steel 
by  Ohio-Mississippi  Route 

News  dispatches  from  Pittsburgh 
announce  that  the  first  attempt  to  ship 
steel  on  a  large  scale  by  river  is  now 
on.  A  cargo  of  8,500  tons  of  pipe,  struc- 
tural shapes  and  bars,  in  ten  barges  has 
been  sent  by  the  Carnegie  Steel  Co. 
from  Pittsburgh  down  the  Ohio  and 
the  Mississippi  to  New  Orleans.  De- 
liveries are  to  be  made  en  route  at 
Evansville  and  St.  Louis.  The  river- 
men  expect  to  complete  the  trip  in 
twenty  days. 


I.C.C.  Announces  Further  Hear- 
ings on  Railroad  Consolidations 

Hearings  in  the  matter  of  railroad 
consolidations  will  be  resumed  before 
the  Interstate  Commerce  Commission  in 
Washington,  on  Jan.  17,  1923.  Evidence 
will  be  received  with  respect  to  car- 
riers which,  under  the  tentative  plan, 
should  be  considered  in  connection  with 
the  following  proposed  systems  as  there 
outlined,  or  in  connection  with  such 
alternative  systems  as  may  be  proposed : 

System  No.  13 — Union  Pacific-North 
Western — Union  Pacific,  including  the 
St.  Joseph  &  Grand  Island,  Oregon 
Short  Line,  Oregon- Washington  R.R.  & 
Navigation  Co.;  Los  Angeles  &  Salt 
Lake;  Chicago  &  North  Western,  in- 
cluding the  Chicago,  St.  Paul,  Minnea- 
polis &  Omaha;  Lake  Superior  &  Ish- 
poming;  Wabash  lines  west  of  the  Mis- 
sissippi River. 

System  No.  16 — Santa  Fe — Atchison, 
Topeka  &  Santa  Fe,  including  the  Gulf, 
Colorado  &  Santa  Fe;  Colorado  & 
Southern,  including  the  Fort  Worth  & 
Denver  City;  Denver  &  Rio  Grande, 
Western  Pacific,  Utah  Railway,  North- 
western Pacific,  Nevada  Northern. 

System  No.  17 — Southern  Pacific- 
Rock  Island — Southern  Pacific  Com- 
pany, Nevada  Northern;  Chicago,  Rock 
Island  &  Pacific,  including  the  Chicago, 
Rock  Island  &  Gulf;  Arizona  &  New 
Mexico,  El  Paso  &  Southwestern,  San 
Antonio  &  Arkansas  Pass,  Trinity  & 
Brazos  Valley,  Midland  Valley,  Vicks- 
burg,  Shreveport  &  Pacific,  Chicago, 
Peoria  &  St.  Louis. 

Because  of  the  inability  of  certain 
respondents  tentatively  included  in 
Systems  No.  14 — Burlington-Northern 
Pacific  and  No.  15 — Milwaukee-Great 
Northern  to  prepare  evidence  forming 
part  of  their  main  affirmative  cases  in 
season  for  presentation  during  Decem- 
ber, no  assignments  for  western  hear- 
ings during  that  month  have  been  made. 
These  respondent;  are  invited  to  pre- 
sent their  further  evidence  at  the 
hearing  commencing  on  Jan.  17.  Re- 
spondents named  in  Systems  No.  18 — • 
Frisco  Katy  Cotton  Belt  and  No.  19— 
Chicago-Missouri  Pacific  have  been 
notified  to  be  prepared  to  make  their 
main  affirmative  cases  at  Washington 
on  short  notice  at  any  time  after 
January,  1923. 


N.  Y.  Railroad  Club  Celebrates 
Fiftieth  Anniversary 

More  than  2,000  attended  the  golden 
jubilee  dinner  of  the  New  York  Rail- 
road Club  held  at  the  Hotel  Commo- 
dore in  that  city  on  Dec.  12.  Addresses 
dealing  with  current  problems  of  rail- 
road management  and  with  the  record 
and  service  of  the  club  in  the  railroad 
field  were  made  by  John  J.  Cornwell 
ex-governor  of  West  Virginia  and  now 
general  counsel,  B.  &  O.  R.R.;  and 
George  A.  Post,  chairman  of  the  rail- 
road committee.  Chamber  of  Commerce 
of  the  United  States.  William  G. 
Besler,  president  of  the  C.  R.  R.  of  N.  J., 
presented  a  silver  cup  to  retiring 
President  John  A.  Droege.  F.  T.  Dick- 
erson,  secretary  and  treasurer,  C.  R.  R. 
of  N.  J.,  is  president  of  the  club,  and 
H.  H.  Vreeland,  vice-president  of  the 
Interborough  Consolidated  Corp.,  acted 
as  toastmaster. 
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Civil  Service  Examination 

UNITED  STATES 

For  the  United  States  civil  service 
examinations  listed  below,  apply  to  the 
United  States  Civil  Service  Commis- 
sion, Washington,  D.  C,  or  to  any  local 
office  of  the  Civil  Sermce  Conimissioiu 

Valuation  Engineer  and  Associate 
Valuation  Engineer — vacancies  in  the 
technical  staff  of  the  Income  Tax  Unit 
of  the  Bureau  of  Internal  Revenue, 
Treasury  Department,  Washington,  D. 
C,  on  oil  and  gas  and  coal  mining  at 
$3,600  to  $4,000  a  year  for  the  valua- 
tion engineer  and  |3,000  to  $3,600  for 
the  associate  valuation  engineer.  Ap- 
plications must  be  filed  with  the  Civil 
Service  Commission,  Washington,  D.  C, 
before  March  1,  1923. 


Engineering  Societies 


officers:  .Julian  Montgomery,  president; 
R.  A.  Thompson,  1st  vice-president; 
A.  M.  McPherson,  2nd  vice-president; 
A.  H.   Douglass,  secretary-treasurer. 

The  Providence  Engineering  Society 

and  the  American  Institute  of  Electri- 
cal Engineers  held  a  joint  meeting  in 
Providence,  R.  I.,  Dec.  19,  at  which  was 
given  an  address  by  Admiral  William 
S.  Sims,  U.  S.  Navy,  resigned,  on  "The 
Relationship  of  the  Navy  and  the  Mer- 
chant Marine." 


Calendar 

Annual  Meetlnes 


FEDERATED  AMERICAN  ENGI- 
NEERING SOCIETIES,  Wash- 
ington. D.  C. ;  Annual  meeting 
Washington,   Jan.    11-12.    1923. 

AMERICAN  ROADBUILUERS  AS- 
SOCIATION, New  York  City; 
Annual  Convention,  Chicago,  Jan. 
15-lS. 

AMERICAN  SOCIETY  OP  CIVIL, 
ENGINEERS,  New  York  City  ; 
Annual  meeting,  New  York  City, 
Jan.  17-18. 

.AMERICAN  CONCRETE  INSTI- 
TUTE, Detroit ;  Annual  Conven- 
tion,   Cincinnati,    Jan.    22-26. 

ASSOCIATED  GENER.M.  CONTRAC- 
TORS OF  AMERICA,  Washing- 
ton, D.  C. ;  Annual  meeting  Los 
Angeles.  Jan.  30-Feb.  3. 

AMERICAN  ASSOCIATION  OP  EN- 
GINEERS. Chicaso;  Annual  Con- 
vention, Norfolk,  va..  May  7  to 
9.  1923. 


The  New  York  Section  of  the  Amer- 
ican Society  of  Civil  Engineers,  at  its 
meeting:  of  Jan.  10,  1923  in  the  Engi- 
neering Societies  Building,  New  York 
City  will  discuss  the  "Operation  of  the 
Panama  Canal."  It  is  expected  that  the 
subject  will  be  presented  by  Governor 
Jay  J.  Morrow  of  the  Canal  zone  and 
that  there  will  be  on  hand  to  discuss 
!t  representatives  of  the  steamship  com- 
panies  that  use  the  canal. 

The  Texas  Water  Works  Associa- 
tion will  meet  in  Dallas,  Jan.  15,  1923, 
and  hold  a  six-days'  sliort  course  for 
water-works  operators.  This  course 
has  been  given  for  several  years  and 
will  be  the- second  held  in  Dallas.  E.  E. 
Sands,  John  B.  Hawley,  J.  M.  Powell, 
C.  M.  Adams,  Dr.  R.  V.  Davidson  and 
others  will  be  on  the  school  faculty. 
Most  of  the  work  which  is  of  a  highly 
practical  nature  will  be  given  at  the 
new  White  Rock  filtration  plant. 

Hie    Wichita    Falls    Technical    Club 

composed  of  members  of  the  technical 
and  associated  professions  at  Wichita 
Falls,  Texas,  has  been  formed  with  85 
charter  members,  civil,  electriL.-!, 
mechanical,  and  chemical  engineers, 
geologists,  architects,  contractors,  and 
public  utility  men  compose  the  person- 
nel   of   the    club.      Following   are   the 


Personal  Notes 


W.  V.  Buck,  assistant  state  high- 
way engineer,  Kansas  Highway  Com- 
mission, has. tendered  his  resignation  to 
take  eflfect  Jan.  1,  1923.  Mr.  Buck  is 
to  enter  the  automobile  business  at 
Newton,  Kansas. 

R.  C.  H  A  M,  county  engineer  of  Ford 
County,  Kansas,  has  resigned  to  accept 
the  position  of  county  engineer  of  Jef- 
ferson County,  Kansas. 

Charles  H.  Windham  has 
been  elected  city  manager  of  Long 
Beach,  Calif.,  by  the  city  council,  to 
succeed  Charles  Hewes,  recalled  by  the 
voters  ten  days  ago.  At  the  time  of 
his  election  Mr.  Windham  was  post- 
master and  he  had  formerly  been 
mayor  of  Long  Beach. 

Robert  L.  E.  Ward,  formerly 
with  Weiland  Engineering  Co.  of  Canon 
City,  Colo.,  is  now  employed  with  the 
Southern  California  Edison  Co,  as  con- 
struction foreman  on  the  Laguna-Bell 
substation  at  Los  Angeles. 

W.  E.  Baker,  formerly  assistant 
supervisor  at  Derry,  Pa.,  for  the  Penn- 
sylvania R.R.,  has  become  supervisor 
for  the  Pennsylvania  R.R.  at  Young- 
wood,  Pa. 

J.  P.  K  E  E  N  E  Y,  chief  engineer  at 
the  Millville  plant  of  tha  Northern  Vir- 
ginia Power  Co.  for  the  past  year,  has 
resigned,  his  resignation  to  be  effective 
Jan.  1. 

V.  L.  Morris  has  been  made  engi- 
neer of  the  plant  department  of  the 
Western  Electric  Co.,  Chicago,  111. 
Previous  to  this  work  he  was  field  engi- 
neer for  the  Worden-AUen  Co. 

RoBT.  F.  Hamilton  of  Poca- 
tello,  Idaho,  has  been  elected  secretary- 
treasurer  of  the  Idaho  chapter  of  the 
American  Association  of  Engineers, 
succeeding  E.  F.  AyrES,  who  has 
resigned. 

T.  0.  Cannon,  formerly  a  field 
engineer  with  the  Southern  Power  Co., 
has  become  associated  with  J.  E.  Sir- 
rine  &  Co.,  civil  engineers  of  Green- 
ville, S.  C. 

Walter  G.  Caldwell,  for  the 
past  three  years  highway  engineer  of 
Waukesha  County,  Wis.,  has  resigned 
to  enter  into  private  practice.  His 
resignation  becomes  effective  Jan.  1. 
Hp  will  open  an  engineering  office  in 
'  Waukesha. 

George  D.  Camp,  and  E  R- 
nesto  Gomez  Arzapalo  have 


opened  an  otrue  at  Isabel  la  Catolica 
51,  Mexico,  1).  F.  for  the  practice  of 
civil  engineering  and  contracting. 

J.  A.  A  D  a  M  s  0  N,  until  recently 
district  engineer  in  the  New  York  office 
of  Lockwood,  Greene  &  Co.,  has  been 
appointed  manager  of  the  New  York 
office  of  the  John  W.  Ferguson  Co.,  en- 
gineers. 

R.  H.  George,  president  of  George 
Construction  Co.,  Philadelphia,  has  ac- 
quired from  J.  E.  Greenwood  his  in- 
terest in  the  George  Construction  Co. 
and  all  equipment  of  the  Greenwood 
Engineering  Co.,  and  will  continue 
the  Business  of  constructing  conduits, 
cables,  substations,  street  lighting  and 
electrical  construction. 

R.  R.  Watts,  former  resident  en- 
gineer for  the  Kentucky  Department  of 
State  Roads,  has  been  appointed  assis- 
tant division  engineer  with  head- 
quarters at  Covington,  Ky. 

G.  R.  Bode,  formerly  engineer  and 
estimator  for  the  Austin  Co.,  of  Phila- 
delphia and  New  York,  has  become  en- 
gineer with  the  Milwaukee  Bridge  Co., 
Milwaukee,  Wis.,  on  structural  steel 
work. 

H.  Whittemore  Brown,  un- 
til recently  research  engineer  with  The 
Housing  Co.,  has  been  made  head  of  the 
department  of  building  construction  at 
Hampton  Normal  and  Agricultural  In- 
stitute, Hampton,  Va. 

W.  B.  E  V  E  l  I  N,  a  construction 
foreman  and  superintendent  for  more 
than  twenty  years  and  until  recently 
concrete  superintendent  with  the  E.  W. 
Foley  Contracting  Corp.,  has  been 
made  estimator  and  concrete  superin- 
tendent for  F.  H.  Wells,  contractor  of 
Gloversville,  New  York. 

J.  Louis  Barras  recently  re- 
signed from  the  vice-presidency  of 
Mellon  &  Stewart,  contractors  of  New 
York  and  other  cities,  to  start  his  o\vn 
company,  the  Barras  Construction 
Corp.,  New  York,  to  specialize  in  the 
construction  of  large  office  buildings 
and  apartment  hotels. 


Obituary 


C  yi^u  s  Z  i  m  m  er  m  a  n,  for  many 
years  city  engineer  of  Lebanon,  N.  J., 
died  Dec.  10  at  Elizabethtown,  N.  J. 

Julian  Griggs,  who  from  1893 
to  1906  was  city  engineer  of  Columbus, 
Ohio,  and  from  1906  until  his  retire- 
ment from  active  service  in  1918  was 
with  the  Toledo  &  Ohio  Central  R.R., 
died  in  Columbus  Dec.  4  at  the  age  of 
74  years.  During  his  administration  as 
city  engineer  the  present  sewage  dis- 
posal plant,  the  storage  dam  and  the 
city  filti-ation  plant  of  the  Columbus 
water-works  were  constructed.  Pre- 
vious to  that  work,  Mr.  Griggs  was 
division  engineer  for  the  Norfolk  & 
Western  R.R.,  and  he  was  at  one  time 
consulting  enjrineer  for  the  city  of  Lan- 
caster, Ohio,  and  chief  engineer  for  the 
Scioto  Valley  traction  line.  For  several 
years  he  was  president  of  the  Columbus 
Engineers'  Club,  and  he  was  a  member 
of  the  American  Society  of  Civil  En- 
gineers. 
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From  the  Mauiifacturer's  Point  of  View 


A  Point  of  Contact  Between 
Maker  and  User  of  Construc- 
tion Equipment  and  Materials 


More  Suggestions — 

For  Better  Equipment  and 
Repair  Parts  Service 

Manufacturer    Tells    Contractors    How 

Some  Mistakes  in  Sending  Orders 

Can   Be   Avoided 

IN  LAST  week's  issue  was  begun  a 
discussion  of  "Better  Equipment 
Maintenance  and  Repair  Parts  Serv- 
ice." Its  object  is  to  show  how  some 
of  the  misunderstandings  between 
maker  and  user  of  construction  ma- 
chinery can  be  avoided.  This  week's 
contribution  is  a  recital  of  experi- 
ences by  a  manufacturer  of  wheeled 
scrapers,  dump-cars,  road-graders, 
plows  and  similar  equipment  used  in 
highway  construction  and  earth 
excavation :  ^ 

From  the  Western  Wheeled  Scraper  Co. 
Aurcra,    III. 

WE  CERTAINLY  appreciate  this 
opportunity  for  the  improvement 
of  our  service.  We  ourselves  are  con- 
ducting a  systematic  educational  cam- 
paign in  our  own  factory  in  order  to 
have  various  parts  known  and  desig- 
nated by  number  instead  of  by  the 
local  slang  of  the  shop.  If  contrac- 
tors, in  ordering,  will  use  the  part 
numbers  and  descriptions  given  in  our 
price  list,  instead  of  the  local  slang 
terms  of  the  field,  it  will  improve  the 
service  wonderfully. 

All  orders  for  parts  come  first  to  oui 
Shipping  Department,  whose  members 
are  careful,  intelligent  and  conscien- 
tious men — but  not  mind-readers. 
When  an  order  is  not  understood  the 
customer  must  be  asked  for  informa- 
tion and  the  shipment  is  delayed  in 
consequence.  Usually  the  information 
needed  could  have  been  sent  with  th-; 
order  in  the  first  place. 

Why  Orders  Are  Misunderstood 

Like  all  other  machinery.  Western 
equipment  has  been  improved  from 
time  to  time.  If,  therefore,  an  order 
comes  in  for  some  part  for  a  "12-yd. 
Western  dump-car"  which  the  customer 
has  bought  from  someone  else,  not  the 
factory,  we  either  have  to  ask  for  ad- 
ditional information  or  guess  at  the 
type  of  car  unless  the  name  of  the 
original  purchaser  is  given  with  the 
order;  then  we  can  look  at  our  i-ecords 
and  find  out.  If  a  contractor  cannot 
give  the  name  of  the  original  pur- 
chaser, he  should  give  us  the  pattern 
number  of  the  part  required;  it  will  be 
found   on   all  castings. 

Mention  of  a  few  misunderstood 
orders  will  serve  to  suggest  the 
remedy: 

We  recently  received  this  order: 
"Send  wheels  for  little  Western 
grader."  We  sent  front  wheels,  owing 
to   the   fact   that   the   contractor   orig- 


inally had  purchased  a  machine  with- 
out front  wheels  for  use  with  a  tractor. 
We  felt  justified  in  assuming  that  he 
now  wished  front  wheels  to  equip  the 
machine  for  team  use.  Back  came  a 
telegram,  "I  want  rear  wheels,  hind 
wheels,  back  wheels.  Dammit."  If  the 
customer  had  used  any  of  the  terms 
mentioned  except  "dammit"  in  the  first 
place,  we  should  have  known  what  to 
send. 

Township  officials,  who  purchased  a 
Western  blade-grader  perhaps  ten 
years  ag:o,  frequently  send  for  some 
part  without  further  information. 
Sometimes  they  call  the  machine  a 
"scraper,"  thereby  adding  to  the  con- 
fusion and  delay. 

One  construction  company  WTote  on 
Oct.  4:  "Kindly  send  us  six  only  cast- 
ings for  Mogul  wagons.  RUSH."  In- 
stead of  rushing,  we  had  to  wire  for 
more  specific  infoi-mation  and  after 
an  expiration  of  seven  weeks  have  re- 
ceived no  reply.  The  "rush"  evidently 
is  over. 

A  contractor  ordered  "one  share  for 
four-horse  plow,"  leaving  us  to  guess 
which  one  of  several  plows  he  referred 
to. 

Another  order  was  for  "one  front 
wheel  with  both  wheel  boxes  and  one 
large  cog  wheel  for  turntable."  It 
seems  evident  that  the  machine  is  a 
road-grader  on  account  of  the  "turn- 
table," but  whether  the  Midget,  Little 
Steel  Western,  Aurora  Reversible, 
Special  Aurora,  Western,  Special 
Western,  No.  10  or  No.  20,  we  have  no 
means  of  knowing. 

Parts  for  Old  Models 

"Send  two  skeins  and  two  boxes  for 
Studebaker  wagons"  writes  another, 
ignoring  the  fact  that  the  Studebaker 
Corp.  had  been  making  many  types  of 
wagons  prior  to  our  purchase  of  their 
business.     In  ordering  wagon  parts  the 


of  Western  dirmp-cars — 12-yd.,  8-yd., 
4-yd.  and  perhaps  smaller  ones.  What 
are  we  to  do,  except  wire  for  informa- 
tion and  wait,  when  an  order  comes  in 
from  them  for  "journal  boxes  for 
Western  cars?" 

Telegraphic  orders  are  regarded  by 
us  as  rush  orders.  We  assume  that 
the  contractor  is  in  a  hurry  or  he  would 
not  telegraph,  and  we  ship  the  part 
ordered  as  soon  as  we  can  get  it  out; — 
the  same  day,  if  possible.  A  day  or 
two  later,  after  the  shipment  has  gone, 
the  letter  of  confirmation  arrives, 
which  often  includes  some  part  not 
mentioned  in  the  telegram  at  all. 
Extra  expense  and  delay  result. 

We  are  co-operating  with  a  com- 
mittee of  the  Associated  General  Con- 


What  Manufacturers  Said  in 
Last  Week's  Discussion 

Order  repair  parts  by  catalog  number. 

Keep  nuts  set  up  tightly. 

Inspect  equipment  daily. 

Use  lubricants  recommended  by  man- 
ufacturer. 

Anticipate  wear  of  parts. 

Overhaul  machines  and  order  repair 
parts  in  winter. 

Specify  job  location  for  repair  parts 
shipments. 


customer  should  give  the  exact  meas- 
urement of  boxes  and  skeins;  whether 
right  or  left  skeins  are  desired;  and, 
when  ordering  axles,  the  ti-ead,  type 
and  size  of  axle. 

We  received  an  order  for  16  to  18 
"blades,"  to  go  by  express,  took  a 
chance  and  sent  "bits."  Our  price  list 
refers  to  the  cutting  edge  as  "bits' 
and  the  moldboards  as  "blades."' 

Some    contractors    have    many    sizes 


Hints  for  Contractors  in 
Ordering  Equipment  Parts 

From  this  weel^'s  discussion : 

Shipping  clerks  are  not  mind -readers. 
Make  orders  specific. 

Include  all  items  in  original  order,  if 
by  telegraph, — not  in  confirmation 
by  mail. 

Local  slang  terms  of  the  field  are  often 
unintelligible. 

Specify  clearly  type  of  equipment  for 
which  parts  are  needed. 

This  week's  discussion  also  cites  eight 
typical  cases  of  misunderstood 
orders. 


ti  actors  of  America  to  remedy  this 
difficulty.  This  joint  committee  of  the 
A.  G.  C.  and  manufacturers  is  working 
out  a  standard  form  for  ordering  parts. 
We  are  hoping  that  the  work  of  the 
committee  and  the  informative  cam- 
paign of  Engineering  News-Record 
will  result  in  the  benefit  of  all  con- 
cerned. It. 
? 
Next  Week:  Experiences  of  the  Sul- 
livan Machinery  Co.,  Chicago. 


Explosives  Used  on  ("onstruction 

During  the  month  of  September, 
1922,  according  to  W.  W.  Adams,  statis- 
tician of  the  U.  S.  Bureau  of  Mines, 
the  following  quantities  of  explosives 
were  used  on  railway  and  other  con- 
struction work:  Black  blasting  powder, 
27,442  kegs;  high  explosives,  other  than 
permissible,  2,347,960  lb.;  permissible 
explosives,  6,650  lb. 

For  the  nine  months,  January  to 
September,  inclusive,  the  figures  for 
railway  and  other  construction  work 
are:  Black  blasting  powder,  210,748 
kegs;  high  explosives,  other  than  per- 
missible, 16,133,239  lb.;  permissible  ex- 
plosives, 92,837  lb. 


Motor  Car  and  Truck  Output 
for  11  Months,  2,344,000 

Motor  vehicle  i)roduction  reports  pre- 
sented Dec.  13  at  the  monthly  directors' 
meeting  in  New  York  of  the  National 
Automobile  Chamber  of  Commerce 
show  the  total  output  for  11  months  of 
this  year  to  be  2,344,000.  This  exceeds 
the  record  full  year's  business  of  1920 
which  reached  the  mark  of  2,205,000. 
The  November  output  of  232,000  cars 
and  trucks  was  within  5  per  cent  of 
October,  and  was  twice  the  volume  of 
the  same  month  last  year. 
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Useless  Metal  Lath  Weights 
Eliminated  at  Conference 

Makers  and  Users,  With  Aid  of  U.  S. 
Department  of  Commerce  Dis- 
card 13.3  Varieties 

REDUCTION  from  over  eiphty  vari- 
eties to  ten  of  expanded  flat  metal 
lath  and  from  more  than  seventy  to 
seven  in  g-in.  expanded  rib  lath  now 
being  used  extensively  in  the  building 
industry,  was  recommended  recently 
at  a  conference  of  metal  lathe  manu- 
facturers, users  and  distributors  held  at 
the  Department  of  Commerce  under  the 
auspices  of  the  Division  of  Simplified 
Practice. 

The  results  of  a  survey  of  the  excess 
and  useless  weights  of  metal  lath,  made 
by  the  Metal  Lath  Manufacturers'  Asso- 
ciation, were  used  as  a  basis  for  elim- 
inations, and  retention.  The  adoption 
of  the  following  recognized  standards 
of  weight  in  this  commodity  during  the 
year  July  1,  1923,  to  July  1,  1924,  was 
recommended  by  the  conference: 


FLAT  EXPANDED  L.\TH 

(Lb.  per  Sq.  Yd.) 

Painted  Steel 

Special  Metal       Galvanized  Before 

2  2 

2  5* 

3  0» 
3  4 

2,2 

2  5«                          2.5 

3  0» 

3.4                              3.4 

JIN'. 

RIB  EXPANDED  L.\TH 

(Lb,  per  Sq.  Yd.) 

2  5 

3  0* 
3  8» 
4.8 

30^                          '.'.'. 

3. 8* 

4.8 

•The  conference  urged  that  every  effort 
be  made  in  the  industry  to  direct  practice 
to  a  consolidation  of  the  two  starred  sizes 
to  a  single  intermediate  weight.  This  to  be 
made  effective,  if  possible  at  the  next  con- 
ference. 

Tolerance  to  be  not  greater  than  plus  or 
minus  0.1  lb.  per  sq.yd. 

The  conferees  are  of  unanimous 
agreement  that  adoption  of  the  recom- 
mended standard  weights,  which  will 
amply  supply  the  needs  of  construction, 
by  the  industry  as  a  whole,  will  result 
in  the  greatest  benefit  to  manufac- 
turers, distributors  and  users. 

A  second  conference  on  sheet  lath 
was  scheduled  for  Dec.  18,  at  the 
William   Penn  Hotel,  Pittsburgh,  Pa. 


International  Construction 
Exposition  at  Antwerp 

A  permanent  international  construc- 
tion exposition,  constituting  a  fair  of 
the  construction  industry,  will  be  opened 
this  month  in  Antwerp,  Belgium,  ac- 
cording to  an  announcement  in  a  recent 
issue  of  La  Jniinne  Inditntrictle. 

The  exposition  will  include  the  fol- 
lowing sections:  construction  materials, 
casings,  pavements,  marbles  and  gran- 
ites; central  heating,  ventilation,  con- 
tractors' and  builders'  materials  and 
tools;  motors,  elevators,  lifting  ap- 
paratus; furniture  and  furnishings; 
sanitary  fixtures,  plumbing  specialties, 
brass  fittings  and  special  installations 
for  hotels,  cafes  and  restaurants;  wood- 
work, doors,  framework,  windows;  high 
grade  woods;  electricity  and  lighting  fix- 
tures; kitchen  furniture  and  hardware. 

The  exposition  rooms,  built  especially 
for  the  purpose,  comprise  7.000  sq.ni. 
of  floor  space,  and,  besides  this,  there 
are  a  hundred  small  rooms  for  offices 
and  sales  rooms  of  exhibitors. 

The  headquarters  address  is  102-106 
rue  de   Pelican,  Antwerp. 


Centrifugal  Process  of  Casting 
Pipe  Shown  in  New  Film 

MEMBERS  of  the  New  York  Sec- 
tion of  the  American  Water 
Works  Association,  at  a  meeting  in 
New  York  City  Dec.  6,  were  shown  the 
various  steps  in  the  method  of  manufac- 
turing cast-iron  pipe  by  the  de  Lavaud 
centrifugal  process  employed  by  the 
U.  S.  Cast  Iron  Pipe  &  Foundry  Co.  of 
Burlington,  N.  J.  The  explanation  of 
details  by  John  D.  Capron,  representing 
the  manufacturers,  was  facilitated  by 
the  showing  of  an  industrial  motion 
picture  made  for  the  company  by  the 
Pathescope  Co.  of  America,  Inc. 

For  the  de  Lavaud  centrifugal  proc- 
ess the  plant  consists  of  a  cupola,  a 
revolving  water-cooled  molding  ma- 
chine, an  annealing  furnace  and  a  dip- 
ping vat.  The  molten  iron  flo\vs  from 
a  ladle  into  a  water-cooled  cantilevered 
trough  which  projects  into  the  revolving 
mold  from  the  forward  end  of  which 
iron  discharges  in  a  stream  in  the  plane 
of  revolution.  During  the  pouring  the 
revolving  mold  moves  at  a  uniform 
speed  along  friction  rollers,  thus  insur- 
ing an  even  thickness  of  metal  in  the 
cast  pipe.  In  contact  with  the  cool 
revolving  mold  the  iron  solidifies  in  a 
few  seconds  and  shrinks  from  the  mold 
sufficiently  to  be  withdrawn  by  a  spe- 
cial hook  engaging  the  spigot  end. 

For  pipe  made  by  the  centrifugal 
process  the  manufacturers  claim  many 
advantages  over  sand-cast  pipe.  The 
metal  has  a  finer  grain,  is  free  from 
blow  holes  and  develops  far  greater 
strength,  thus  making  it  possible  to 
supply  a  lighter  weight  pipe  to  with- 
stand the  same  water  pressure  called 
for  by  the  thicker  sand-cast  pipe. 

According  to  tests  cited  by  Prof. 
Peter  Gillespie,  of  the  University  of 
Toronto,  in  a  recent  paper  before  the 
American  Water  Works  Association,  the 
tensile  strength  of  the  machine-made 
cast-iron  was  37,000  lb.  per  square 
inch  as  against  60,000  lb.  for  the 
sand-cast  iron.  The  modulus  of  rupture 
in  cross  bending  for  the  former  ma- 
terial was  64,000  lb.  per  square  inch 
and  for  the  latter  34,000  lb.  per 
square  inch. 


Business  Notes 


WORTHINGTON        PUMP       AND 

Machinery  Corp.,  New  York, 
announces  the  following  changes  in  the 
personnel  of  its  organization:  E.  T. 
Fishwick,  formerly  sales  manager,  has 
been  made  vice-president  in  charge  of 
sales,  to  succeed  F.  H.  Jones,  vice-presi- 
dent, resigned.  J.  E.  Sague,  vice-presi- 
dent, resigned,  has  been  succeeded  by 
William  Goodman,  formerly  assistant 
to  the  vice-president.  James  C.  Barna- 
by,  formerly  plant  engineer  of  Staten 
Island  Shipbuilding  Co.,  has  been  placed 
in  charge  of  certain  engineering  work 
in  the  Diesel  oil  engine  division  of  the 
company. 

A.  Y.  G  o  w  E  N,  vice-president  of 
the  Lehigh  Portland  Cement  Co.,  Chi- 
cago, arrived  in  New  York  City  Dec.  11 
after  completing  a  35.000-mile  voyage 
around  the  world  in  the  98-ft.  niotor 
boat  "Speejacks."  Mr.  Gowen's  voy- 
age, which  took  15  months,  is  the  first 
that  has  been  made  around  the  world 


in  a  motor  boat.  His  exploit  is  being 
hailed  by  the  daily  press  as  one  of  the 
greatest  feats  of  navigation  history. 
He  was  accompanied  on  the  trip  by  his 
wife  and  a  crew  of  ten  men. 

Oliver  Crosby,  for  40  years 
managing  partner  and  chief  engineer 
of  the  American  Hoist  nd  Derrick 
Co.,  St.  Paul,  Minn.,  died  Dec.  8.  He 
was  born  at  Dexter,  Me.,  Jan.  29,  1856, 
and  in  1876  was  graduated  from  the 
University  of  Maine.  In  1882  he 
opened  a  small  mauhin  shop  in  St. 
Paul,  and  four  years  later  this  business 
was  organized  as  the  .American  Hoist 
and  Derrick  Co.  This  company  has  al- 
ways been  under  Mr.  Crosby's  immedi- 
ate supervision  and  its  line  of  hoists, 
railroad  ditchers,  logging  cranes  and 
locomotive  cranes  and  wire-rope  clips 
is  known  throughout  the  world.  The 
50-ton  jib  crane  at  the  government  dry 
dock  No.  1,  Balboa,  Canal  Zone,  Isthmus 
of  Panama,  used  for  placing  turrets, 
guns,  boilers,  etc.,  in  vessels,  was  built 
by  his  firm.  Mr.  Crosby  was  the  in- 
ventor of  the  Crosby  clips  for  splicing 
wire  cables.  He  was  a  member  of  the 
American  Society  of  Mechanical  Engi- 
neers and  the  Engineers'  Society  of  St. 
Paul. 


Equipment  and  Materials 


Paper-Backed  Wire  Fabric 
for  Stucco  Work 

A  combined  reinforcement  and  base 
for  stucco  worl ,  consisting  of  galvan- 
ized steel  fabric  to  which  is  fastened  a 
backing  of  satu.-ated  x-ope  fibre  water- 
proof paper,  has  just  been  announced 
by  the  National  Steel  Fabric  Co., 
Pittsburgh.     Its  field  of  application  in- 


cludes all  types  of  clay,  brick,  stone 
and  tile  structures,  both  new  and  old, 
interior  plastering,  bathroom  and  porch 
concrete,  and  composition  floor  con- 
struction. 

The  reinforcement  is  manufactured 
from  No.  14  gage  cold-drawn  galvan- 
ized welded  steel  wire,  developing  a  ten- 
sile strength  of  60,000  lb.  per  square 
inch.  The  paper,  which  is  attached  to 
the  fabric  by  means  of  crimps,  holds 
the  plastic  material  in  place  until  it 
sets.  An  advantage  claimed  for  this 
feature  is  that  no  material  is  wasted  in 
keys  or  in  droppings  from  the  front  or 
back  of  the  fabric  and  no  unnecessary 
forms  are  called  for. 

The  paper  backing  serves  also  to  in- 
sure automatically  the  proper  thick- 
ness of  plastic  material  to  meet  various 
specifications.  The  crimps  are  forced 
through  the  paper  backing  which  is 
securely  locked  to  the  fabric  by  means 
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of  galvanized  steel  wires  threaded 
through  the  crimps.  This  permits  the 
steel  in  the  fabric  to  ■  rest  above  the 
face  of  the  paper  so  that  the  mesh 
becomes  embedded  when  the  plastic  ma- 
terial is  applied.  The  crimps  also 
make  the  fabric  self-furring-  and  hold 
it  at  a  uniform  distance  from  the  back- 
ground. The  accompanying  sketch  in- 
dicates the  use  of  this  material. 

The  wire  fabric  is  manufactured  in 
two  styles,  a  2  x  2-in.  mesh  with  equal 
reinforcing  value  in  all  directions,  and 
a  2  X  4-in.  mesh  designed  for  less  se- 
vere strain,  particularly  for  interior 
plastering.  The  weight  of  the  fabric 
in  the  two  styles  noted  is  2.75  and  2.25 
lb.  per  square  yard,  respectively.  The 
manufacturers  state  that  the  new 
stucco  fabric  requires  10  per  cent  less 
material  than  wood  lath  and  25  per 
cent  less  material  than  metal  lath. 
With  paper  backing  the  material  is 
manufactured  in  sheets  8  ft.  x  48  in. 
packed  18  to  the  bundle,  containing  64 
sq.yd.  

Self -Adjusting  Plumb-Bob 

Automatic  adjustment  to  any  height 
is  the  feature  of  the  plumb-bob,  illus^ 
lustrated  herewith, 
manufactured  by 
the  A.  S.  Aloe  Co., 
St.  Louis,  Mo.  The 
main  part  of  the 
mechanism  is  a 
tension  drum  in- 
side the  plumb-bob 
on  which  a  braided 
Irish  linen  cord  is 
wound.  By  a  slight 
turn  of  the  cap  on 
top  of  the  bob  the 
cord  may  be  held 
or  released  for 
adjustment  of  the 
length  of  the  line, 
and  when  not  in 
use  it  can  be  en- 
tirely wound  up 
and  held  under  the 
instrument.  This 
feature  is  claimed 
to  be  a,  decided  ad- 
vantage over  the 
old  type  of  equip- 
ment without  the 
automatic  feature. 
The  bob  is  of  brass 
casing  with  remov- 
able steel  point. 


Metal  Dump-Bodies  Repaired 
by  Oxy-Acetylene  Process 

One  of  the  everyday  practical  uses  of 
the  oxy-acetylene  process  for  heating, 
according  to  the  Linde  Air  Products 
Co.,  New  York,  is  in  the  contracting 
field  where  steam  shovels  are  used  for 
excavating.  Sometimes  the  shovel 
strikes  the  bodies  of  trucks  in  the  pro- 
cess of  loading  them,  and  when  this 
occurs  the  steel  sheets  and  frames  are 
often  so  badly  bent  as  to  seriously 
affect  the  servicea'bility  of  the  truck. 
The  damage  is  usually  on  the  rear  por- 
tion of  the  body  and  consists  of  de- 
formed angle-iron  frame  and  sheet  at 
the  point  of  impact. 

Whether  bent  in  or  out,  the  angle 
iron  and  sheet  can  be  straightened  with- 
out removing  the  rivets  by  heating  the 
bent  sections  to  a  dull  red  with  a  weld- 
ing blowpipe,  when  it  is  comparatively 
easy  to  restore  frame  and  sheathing  to 
their  original  alignment  and  form. 


Rubber-Tired  Trailer  Speeds 
Moves  of  Steam  Shovel 

To  reduce  time  lost  in  making  moves 
from  one  job  to  another  the  Bucyrus 
Co.,  South  Milwaukee,  Wis.,  has  de- 
signed and  built  to  the  order  of  E. 
Schelling,  of  Los  Angeles,  a  special 
rubber  tired  trailer  for  its  30-B  revolv- 
ing steam  shovel.  The  work  on  which 
this  shovel  has  been  used  is,  for  the 
most  part,  basement  excavation  jobs 
at  widely  separated  points,  calling  for 
a  greater  deg^i-ee  of  mobility  in  the  ex- 
cavating equipment  than  is  the  case 
where  larger  yardages  are  involved. 

The  general  design  of  the  trailer  is 
indicated  in  the  accompanying  photo- 
graph. To  load  the  shovel,  which  is 
mounted  on  crawler  treads,  onto  the 
trailer  a  pin  on  the  front  trucks  of  the 
trailer  is  removed,  the  trucks  pulled 
out  of  the  way  and  the  front  of  the 
I-beams  allowed  to  rest  on  the  ground. 
The  shovel  is  then  run  under  its  own 
power  a  few  feet  backward  onto  block- 
ing at  either  side  of  the  trailer  I-beams. 
The  front  trucks  of  the  trailer  are  put 
in  position  and  coupled  up,  after  which 
the  crawlers  are  propelled  forward  and 
the  truck  pulled  forward  at  the  same 


ing  sketch  indicates  the  use  of  the 
device.  The  "Pull-Easy"  nail  collar,  as 
it  is  called,  is  recommended  by  its 
manufacturers  for  use  by  contractors 
on  the  ground  that,  particularly  on 
form  work,  it  prevents  splitting  the 
wood  when  a  nail  is  withdravni,  makes 
possible  the  repeated  use  of  lumber 
and  thereby  effects  a  substantial  saving. 
Another  advantage  for  the  collar  is 
the  time  saved  by  it  in  tearing  down 
nailed   scaffolding  or   concrete  forms. 

The  collar  is  made  in  three  sizes,  one 
for  use  with  6  to  lOd.  nails;  the  second 
for  10  to  20d.  nails;  and  the  third  for 
20   to  60d.  nails. 


Publications  from  the 
Construction  Industry 


Steam  Shovel — Marion  Steam  Sho- 
vel Co.,  Marion,  Ohio,  announces  in  an 
illustrated  circular  a  number  of  new 
features  on  its  Model  21,  S-yd.  revolv- 
ing shovel,  although  the  basic  design 
has  not  been  altered.  Attention  is  di- 
rected to  the  new  rigid  crawler  trucks 


time  until  the  weight  of  the  shovel  is 
transferred  to  the  trailer.  When  loaded 
the  base  of  the  shovel  rests  on  the 
trailer  I-beams  with  the  crawlers  over- 
hanging at  either  side,  clearing  the 
ground  by  about  6  in.  The  shovel  can 
be  loaded  in  this  manner  in  about  15 
minutes. 

In  addition  to  the  mobility  furnished 
by  the  trailer  in  making  moves  from 
one  small  job  to  another,  the  device 
overcomes  the  objection  in  some  cities 
to  moving  heavy  machines  on  crawlers 
over  paved  streets. 


Collar  Makes  Nail  Pulling-  Easy 
and  Saves  Lumber 

A  small  metal  collar  which  is  slipped 
onto  a  nail  before  driving  has  been 
developed  by  the  Precision  Metal  Work- 
ei-s,  Chicago,  to  hold  the  head  of  the 
driven  nail  away  from  the  board  and 
thus  allow  the  claw  of  a  hammer  to 
grasp  its  head  easily.     The  accompany- 


provided  with  a  power  steering  ar- 
rangement entirely  controlled  by  the 
operator  from  the  cab  without  outside 
assistance.  Other  mountings  include  a 
four-belt  flexible  type  of  truck,  traction 
wheels  with  either  steel  or  rubber  tires, 
and  railroad  wheels  for  standard  or 
narrow-gage  track.  A  liberal  use  of 
manganese  steel  is  made  in  this  model, 
for  the  dipper  front,  bevel  propelling 
gears,  and  shipper  pinions.  Boiler 
tubes  are  electrically  welded.  The 
shovel  may  be  converted  into  a  drag- 
line, clamshell,  or  orange-peel  excava- 
tor, or  into  a  material-handling  .crane. 
When  long  reach  and  high  dump  are 
required  high-lift  equipment  can  be  sup- 
plied. Steam,  electric  or  gasoline 
power  may  be  specified.  A  feature  of 
the  new  model  is  its  rigidly  connected 
dipper,  which  is  fastened  solidly  to  the 
dipper  handle  to  eliminate  all  wear  of 
adjusting  bars,  pitch  braces,  and  pins. 

Pine  Floors — Southern  Pine  Asso- 
ciation, New  Orleans,  in  a  22-p.  illus- 
trated booklet  gives  detailed  directions 
for  the  laying,  finishing  and  care  of 
Southern  pine  edge  grain  floors,  to- 
gether with  a  general  discussion  of  the 
qualities  of  this  flooring.  The  informa- 
tion is  intended  for  architectural  engi- 
neers, builders,  lumber  dealers  and  con- 
sumers, and  covers  floors  for  hotels, 
apartment  houses,  oflice  buildings, 
schools,  armories,  churches,  factories, 
and  theatres. 
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show  a  drop  of  about  4  per  cent,  in  four 
weiks  (.f  Xovember,  as  compared  with 


th 


output  for  October. 


Production  Gains  Seen 
in  November  Totals 

Many  Basic  Commodities  On  Increase — 

Lumber   and    Cement    Dropped 

Slightly  During  Month 

While  November  was  a  month  of  in- 
creased production  schedules  in  many 
basic  industries,  particularly  in  iron 
and  steel,  the  output  of  lumber  and 
cement  decreased  perceptibly. 

Pig-iron  production  during  November 
totaled  2,849,703  tons,  the  largest  out- 
put since  December,  1020.  Average 
daily  output  increased  from  85,092  tons, 
the  rate  for  October,  to  94,990  in 
November.  Steel  ingot  production  for 
November,  amounted  to  somewhat  more 
than  2,889,297  tons,  an  increase  of  0.5 

per  cent  over  the  preceding  month.    Un- 

filled  steel  tonnage,  on  the  books  of  the 

United  States  Steel  Corporation,  at  the         The   accompanying   chart   shows   the 

rnd  of  November,  aggregated  6,840,242     fluctuations,  above   or   below    the   esti- 

PER  PER 

CENT  CENT. 

isor 


Cement  produced  in  the  United  States 
during  November,  according  to  the  Geo- 
logical Survey,  totaled  11,349,000  bbl., 


PRODUCTION  IN  PERCENTAGES  OF  ESTIMATED  NORMAL 

(Normal    =  (00   per  cent) 

Commodity  May  June  July  Aug. 

Anthracite  coal    4  1.0  14  1.9 

Bituminous  coalr 41  43  32  46 

PiKip.n 73  79  82  61 

.Steel  ingola 81  82  79  70 

Copper.  U.  S.  mine 70  75  75  86 

Tin  deliveries 92  90  75  77 

Zinc* 51  53  60  59 

Crude  petroleum Ml  110  110  ll2r 

Piirtland  cement 119  120  128  121 

Wheat  flour 100  104  142  117 

Meal  .".lauKhtercd 108  112  99  109 

SuEar  meltings  U.  S.  Porta 146  135  131  144 

Cotton  corwumption 88  92  84  97 

Wood  pulp   108  110  105  105 

Tobaeio  conRumption 91  97  90  103 

PaperdotaH 100  100  93  107 

Gasoline 96  10!  109  103 

Wool  cou;iumption* 116e  II6t-  I03e  Mbs 

*  Seasonal  variation  not  allowed  for.     r — ^Revised,  p — Preliminary  e — Estimated. 


a  drop  of  over  7  per  cent  from  the  pre 
ceding  month. 
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basic  commodities,  over  a  period  of  four 
years. 
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Anthracite  coal  mined  during  October 
reached  8,530,000  tons,  according  to  the 
Federal  Reserve  Agent  at  New  York,  or 
almost  twice  the  September  output. 
Shipments  from  the  mines  were  about 
2,000,000  tons  under  the  amount  pro- 
duced, and  transportation  facilities  of 
railroads  were  taxed  to  capacity.  The 
current  production  rate  of  coal  is  ap- 
proximately, 11,000,000  tons,  or  about 
the  peak  of  November,  1920. 

The  accompanying  table,  prepared  by 
the  Federal  Reserve  Agent,  shows  pro- 
duction for  the  last  six  months,  ex- 
pressed as  percentages  of  estimated 
normal  production. 


Car  Shortape  Easing  Up  With 

Decline  in  Loadings 

Requisitions  for  freight  cars  over  and 
above  the  current  supply  totaled  133,78t> 
cars  on  Nov.  30,  according  to  reports 
received  up  to  Dec.  12,  by  the  American 
Railway  Association.  This  means  that 
the  car  shortage  has  decreased  18,781 
cars  since  Nov.  23.  The  box  car  short- 
age was  reduced  11,569  cars,  leaving  a 
deficit  of  67,468;  while  the  demand  for 
coal  cars  in  excess  of  supply  totaled 
42,848,  or  a  reduction  of  835  within  the 
same  period.  At  the  same  time,  5,595 
surplus  freight  cars  of  various  classes 
and  in  good  repair  were  reported;  rep- 
resenting an  increase  of  289  cars  within 
the  week.  Car  loadings  for  the  five 
weeks  (Nov.  4  to  Dec.  2)  during  1920, 
1921  and  1922  were  as  follows: 


LOADI.NGS  OF  RE\'ENUE  FREIGHT 


Week 

Deo.    2 

Nov.  25 

Nov.  18 

.Nov.  11 

Nov.    4 


1922 
845.210 
955,495 
969.094 
953.909 
994,827 


1921 

741,849 
673.465 
790.363 
755.777 
837,576 


1920 
882.604 
803,701 
889,138 
927.586 
915,615 
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Bond  Sales  for  Eleven  Months 
Heaviest  in  Thirty  Years 

Further  contraction  in  long-term 
municipal  bond  sales  occurred  during 
November.  Total  value  of  disposals  for 
the  month  amounted  to  $38,604,352, 
against  $66,650,779  in  October  and 
$97,364,782  in  September.  A  decrease 
of  68  per  cent  is  shown  when  November 
sales  are  compared  with  $119,688,617, 
the  value  of  disposals  during  the  corre- 
sponding p.eriod  in  1921,  according  to  the 
Commercial  and  Financial  Chronicle. 

Short-term  securities,  issued  during 
November,  amounted  to  $37,301,291,  of 
which  $31,675,000  were  issued  by  New 
York  City. 

Sales  for  the  eleven  months  of  this 
year,  totaled  $1,014,060,328,  as  against 
$988,301,613  for  the  same  months  in 
1921;  an  amount  vastly  greater  than 
for  any  similar  period  during  the  last 
thii'ty  years. 

Included  in  the  prominent  issues  of 
the  month  were:  Providence,  R.  I., 
$2,500,000  4s.  at  97.16,  a  basis  of  about 
4.15  per  cent;  Omaha  School  District, 
Neb..,  $2,500,000  4iB    at  99.18,  a  basis 


of  about  4.48  per  cent;  Hillsborough 
County,  Fla.,  $1,500,000  5s  at  101.68, 
a  basis  of  about  4.86  per  cent;  Birming- 
ham, Ala.,  $1,000,000  5s  at  103.32,  a 
basis  of  about  4.78  per  cent;  St. 
Paul,  Minn.,  $1,000,000  4s  and  4Js  a; 
par. 

Of  the  forty-four  representative 
issues  listed  in  the  accompanying  table, 
ten  sold  at  par,  twenty-nine,  above  and 
five  below  par;  the  yields  ranging  from 
4.24  to  5.98  per  cent,  with  one  issue 
in  Canada  at  6  per  cent. 

Rates  varied  from  4i  to  6  per  cent. 
All  those  issued  in  New  England  drew 
from  4J  to  4^  per  cent.  Rates  between 
5i  and  6  per  cent  applied  on  all  dis- 
posals in  the  far  Western  States. 
Canadian  issues  all  sold  at  5i  and  6  per 
cent.  Southern  bonds  ranged  between 
5  and  6  per  cent,  vidth  the  majority 
drawing  from  5  to  5J  per  cent. 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for,  in  Construction  News,  pp.  317  to 
328,  are  the  following: 


Hotel,  Chicago,  111.,  for  J.  W.  and 
E.  J.  .Stevens,  $1,500,000. 

Hotel,  Jackson,  Miss.,  for  J.  L. 
Ware,  prop.,  Edwards  Hotel,  $1,000,000. 

Clubhouse,  Newark,  N.  J.,  for 
B.  P.  O.  E.,  $1,000,000. 

Clubhouse,  Dallas,  Tex.,  for  Dallas 
Athletic  Club,  $1,250,000. 

Secretary  of  Labor  Proposes  Plan 
To  Reduce  Unemployment 

Proposals  for  the  prevention  of  fu- 
ture unemployment  crises  and  for  the 
reduction  of  the  normal  number  of 
workless  men  in  the  country,  were  put 
forth  by  Secretary  of  Labor  James  J. 
Davis  in  his  annual  report,  recently 
made  public.  Secretary  Davis  sug- 
gested that  the  workman  himself,  in 
order  to  meet  periods  of  depression, 
should  be  willing  to  accept  employment 
at  trades,  other  than  those  in  which  he 
is  usually  engaged.  On  this  point  he 
said:  "The  lesson  of  the  past  year 
seems  to  be  not  so  much  a  problem  of 
an  actual  dearth  of  employment  but 
rather  one  of  inability  of  the  Ameri- 
can workmen  to  adjust  themselves  to 


Slate 
Missouri. 


REPRESENTATIVE  PUBLIC  BOND  SALES  DURING  NOVEMBER,  1922 

Rate 

Per 

Purpose  Amount      Cent  SoH  For    Basis    Maturity         Dated 

Road  $5,000,000     4J       99.56       4.73      1923-25     Dec.      1,1922 


Purchased  By 
Kuhn.   Loeb  &  .Co.,  of  New  York  anc 
others. 


County 

f  Road 

Bergen,  N.  J \  Bridge 

1  Hospital 
Clay,  Ind Road 

Cumberiand,  N.  J Road  improvement 

Cuyahoga,  O Road  improvement 

Kossuth.  la Drainage 

Miami,  Ind Gravel  roads 

Pulaski,  Ind Road 

St.  Louis,  Mo Road 

Sandusky,  O Road  improvement 

Summit,  O Sewer 

Union,  N.J Road  and  bridge 

Yakima  Co.,  Drainage  Dist., 

Wash Drainage 

Tovmship 
Barton,  Ont.,  Canada. Improvements 

Municipality 

Ashland,  O Street  improvement 

itlnnticCilv   K    T  /  High  school 

Atlantic  City,  N.  J ,  p^^.^  ^^^  pj^^  p^p^ 

.\ftleboro.  Mass Bridge 

Bloomfield,  N.  J (  ^^°°} 

I  City  improvement 
[Park 

Bristow,  Okla Waterworks 

I  fttorm  sewer 
t  Sanitary  sewer 

Burlington,  N.  J \  Temporary'  improvement 

^       '  I  Water 

Charleston,  W.  Va Street  and  incinerator 

Chesapeake,  O Sidewalk 

Covington,  Va Water  supply 

Dakota  Citv,  Drainage  Dist.. 

Neb ,    ,        Ditch 

Defiance,  O Grade  crossing  elimination 

Drew,  Miss Waterworks 

Dunkirk,  N.  Y Street  improvement 

Excelsior  Springs,  Mo. Bridge  and  park  improvement 

Grafton.  O.  Sewer 

Hallstead.  Pa  Street  improvement 

High  Pnint,  N.  ( '  Municipal  building 

Iowa  Park,  Tex Sewer 

I  Lighting  and  power 
Waterworks  e'xtension 
Sewer 
Lenoir.  N.  C Street  improvement 

r  Water 

I  Hospital 
Memphis.  Tenn f^^f^  improvement 

J  River  terminal 

\  Improvements 

Passaic,  N.  J General  improvement 

Pelham  Manor,  N.  Y Drain 

Reidsville.  N.  C Street  improvement 

Sea  Cliff.  N.  Y Incinerator 

Swedesboro,  N.  J Water 

Wayne,  Okla. Waterwork.- 

Zephyrhill,FIa {I[,1:r'"'1 

Port  Credit,  Ont.,  Canada. .. .      Paving 
Cumberland,  Ont.,  Canada. . .      Drainage 


808,000     45      100.62       4.42      1923-41     Dec. 


26,600  5 


511,000 
42,000 
89.196 

187,300 


40,620  5 

7,000  5 

8,000  5 

1,000,000  4S 

63,000  5§ 

65,000       5 

132.000  41 

28,000  6 


15,870     55 
10,000     5; 


23,800 

1,425,000 

1,375,000 

30,000 

253,000 

141,000 
40,000  1 
60,000  I 
70,000  f 
40,000  J 
10,000 
20.000 

490,000 
1,400 

130,000 

75,000 

45,124 

25,000 

2,598 

14,000 

40,588 

20,000 

250,000 

5,000 

410,000 

135,000 

450,000 

225,000 

1,200,000  ■ 

77,000 

582,000 

100,000  1 

252,000 

750,000 

632,000' 

28,500 

300,000 

25,000 

57,000 

25,000 

37,500 


101.167 
100.017 
101.19 
100.309 
101.01 
101.25 
101.15 
101.05 
98.81 

102.06 

101.114 

100.031 


98.80 
98.36 


107.83 

100 

100 

101.03 

100.61 

100.01 

103.19 

101.90 
103  50 
100 
100 
100 


100 

101.137 

100.72 

100 

100.62 

101.26 
4.6    100 
5i      102  93 
6       103  25 
4}        99.199 
4i        99. 199 
45        99. 199 
55       100,21 

100.19 


45 

and 

5 

4! 

4; 

55 

5 

5 

6 
6 


101  60 
101  09 
too  36 
103  53 
101  36 
100 
100    13 


Nov. 

6, 

1922 

Dec. 

15, 

1922 

Oct. 

'■ 

1922 

4.77  1924-33 
4.99  1923-27 
4.67  1923-29 
4.94  1923-32 
5.08  1926-32 

.    .  1923-32     June     6,1922 

4.78  1924-33  Iv,  ,5  ,922 
4.80  1924-33/^°^-  "'  '^'^'^ 
4.63  1927-42     Dec.      1,1922 

5  057  1923-31     July      1,  1922 

4  85  1926-38     Oct.       1,  1922 

4  24  1924-46     Dec.      1,  1922 


1922     Lamport,    Barker    and    Jennings,    Inc.. 
New  York.  _ 

Thos.   D.  Sheerin  &  Co.,''  Indianapolis. 

M.    M.    Freeman   &  Co.,   Philadelphia 

Guardian  Savings  &  Trust  Co.,  Cleveland 
White-Phillips  Co.,  Davenport. 
J.  F.  Wild  &  Co.,  Indianapolis. 

J.  F.  Wild  &  Co.,  Indianapolis, 
Kauffman-Smith-Emert  &  Co.,  Inc.,  and 

others. 
A.  T.  Bell  &  Co.,  Toledo. 
Richards,     Parish,     Lamson,     Cleveland 
J.  S.  Rippel  &  Co.,  Newark,  and  others. 


1932 
1942 


Nov., 


1922     Bond,  Goodwin  &  Tucker,  Seattle.' 


I  Dec.     4,1922     Houser,  Wood  &  Co. 


4.75     1924-32     Nov.     1,1922  Weil,  Roth  &  Co.,  Cincinnati. 

)  Nov.,       1922  Geo.  B.  Gibbons  &  Co.,  New  York. 

4  28     1923.^37     Dec     1.1922  Parkinson  &  Burr.  Boston. 

4  44     1923-46     Nnv,  15,  1922  H.  L.  Allen  &•  Co.,  New  York. 

4.49        1928        Nov.  15,  1922  Bloomfield  Trust  Co. 

Nov.         1 922  Taylor-White  Co.,  Oklahoma  City. 


1928 
1923-42 
1952 
1929 
1952 


4.90     1924-52 


5.23 


1923-31 

1942 
1923-32 


5   01      1925-52 


50     1935-42  1 
50      1937-45 
50      1925-29 
48      1924-41 
B6  (   1927-62  l 
1925-49 
1925-49  I 
1925-49  I 
!   1927-62,  I 
1  1923-27  I 
35      1923-54 
39      1927-45 
23      1925-43 
60      1924-43 
89     1924-61 


65.000     55 
2,700    6 


100. 


5  98     19J3-53     Jan.      1,1923 


6.00     1923-52    Aug. 
1927       Nov. 


July      I,  1922  M.  M.  Freeman  &  Co.,  Philadelphia. 

May      1,1922  Sinking  Fund  Comm. 

July      1,1922  State  of  West  Virginia. 

Nov.  10.  1922  J.  X.  Cassady  and  others. 

Jan.      1,  1922  Rosenstile-EUis  Co.,  Cincinnati. 

Dec.     4,  1922  State  of  Ncbr.iska. 

Sept.     1.  1922  Detroit    Trust    Co.,    Detroit. 

...  A.  K.  Tigrctt  &  Co.,  Memphis, 

1,  1922  D.  S.  Wright,  Dunkirk. 

1 .  1922  Guarantv  Tru.st  Co.,  Kansas  City. 

1 ,  1 922  Milliken  &  York  Co.,  Cleveland. 

1,  1922  First  National  Bank,  Hallstead. 

1,  1922  American  Trust  Co.,  Chariotte. 

1,  1922  Breg,  Garrett  &  Co.,  Dallas. 

Jan.      2,  1923     R.  L.  Day  &  Co.,  Boston. 

1 ,  1 922     A.  T.  Bell  &  Co.,  Toledo . 

I.  1922  W.  k.  Harriman  &  Co.,  Inc.,  and  others, 
of  New  York;  Old  Colony  Trust  Co. 
and  others,  of  Boston,  and  G.  H. 
Walker  &  Co.,  St.  Louis. 

I    1922     R.  M.  Grant  &  Co..  New  York. 
I,  1922     Geo.  n.  Gibbons  &  Co.,  Inc.,  New  York. 
I,  1922     R.  M.  Grant  &  Co.,  Inc..  New  York. 
15,  1922     Gen.  B.  Gibbons  &  Co.,  Inc.,  New  York. 
1.  1922     Swedesborc)  National  Bank. 

Tavlor-White  Co.,  Oklahoma  City. 
Prudden  &  Co.,  Toledo  and  American 
State  Bank  of  Zephyrhill. 
14.  1922    C.  H.  Burgess  &  Co.,  Toronto. 
5,  1922     S.  A.  Lough. 


Doc. 

Dee. 

Oct. 

Sept. 

Doc. 

Nov. 


Nov, 
July 


Doc. 
Dec. 
Sept, 
Dec. 
Dec. 
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changing  circumstances.  We  recognize 
that  the  exalted  place  of  our  craftsmen 
has  been  attained  through  specializa- 
tion, but  in  specializing  we  seem  to 
have  lost  sight  of  the  fact  that  there 
are  other  lines  of  employment  than 
those  habitually  followed.  I  would  be 
the    last   one   to    suggest   that   skilled 


craftsmen  should  undertake  to  become 
so-called  'Jacks  of  all  trades,'  but  I 
would  urge  upon  every  idle  workman 
that  when  there  is  inactivity  in  his 
trade  he  use  every  effort  to  adapt  him- 
self to  some  other  line  of  work.  Mani- 
festly, the  skilled  workman  can,  if  he 
will,  do  work  of  some  other  kind,  but 


my  experience  has  been  that  too  often 
when  idleness  is  forced  upon  him  he 
rejects  the  thought  of  other  employ- 
ment for  one  or  several  reasons.  He 
may  not  be  able  to  secure  as  high  wages 
in  other  employment;  he  may  be  under 
the  impression  that  the  secondary  em- 
ployment will  lose  him  prestige." 


Weekly  Construction  Market 

THIS     limited     price     list     Is     publisliod  Moreover,   only  the  cliief  cities  are  quoted,  complete    quotations    for    all    construction 

weeljly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials     and     for     the     important     cities, 

rent    prices    on    the    principal    construction  can    be    had    by    noting    actual    biddings    as  The    last    complete    list    will    be    found    In 

material.s.    and    of    noting    important    price  reported  in  our  Construction   News  section  the    issue    of    December    7 ;    the    next,    on 

changes    on    the    less   important    materials.  The    first    issue    o£    each    month    carries  January   4. 

Minna-  San 

Steel  Products:  New  York  Atlanta     Dallas      Chicago  apolis         Denver     Francisco      Seattle    Montreal 

Structural  shapes,  100  lb S3. 14  $3.95       $4.40  S3.02§  $3.15  23.85           S3. 25         S53.80  23   50 

Structural  rivets,  100  lb 3.SS  4.60     — 5 .  25           3.75  4.00  4.80  4.75           4  2S  6  00 

ReinforcinKbars,  ^  in.  up,1001b 3.04  3.85     —3,45           2.92J  3.05  3.62i  3.35           3.80  3.25 

Steel   pipe,   black,   2^   to  6  in.  lap, 

discount 54%  -1-52.50%     45%  S9|%  S7-S%  41%    39.2@51.8%    40%  30.00 

Cast-iron  pipe,  6  in.  and  over,  ton -f55.30  -(-46.32  4-55.50  51.67  -t-54.66  -H64.1I           53.50     -i-53.50  55.00 

Concreting  Material: 

Cement  without  bags,  bbl -l-2.60@2.70  2.54  2.25  2.20  2.39  2. 85  2.71  2.90  2  88 

Gravel,  J  in.,  cu.yd 2.00  1.75  2.25  2.25  1.7S  1.90  2. IS  1.00  150 

Sand,cu.yd 1.00  1.32  1.87^  2.25  l.UO  1.00  1.50  1.00  12^ 

Crushed  stone,  J  in.,  cti.yd 1.75  2.10  1.6S  2.2S  2.2S  3.50  2. IS  3.00  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft ^9.00  36.cn      40.00        52.00  40.75  39.75    -      35.00        23.50  -f90  00 

Lime,  finishing,  hydrated,  ton 16.80(ff    17.10     23.00       22.50         18.00  25.50  24.00  22.00         24.00       2100 

Lime  common,  lump,  ptr  bbl 2.75®  3.13|        1.85         2.50  1.40  1.40  2.70  1  75  2   80       11  00 

Common  brick,  delivered,  1,000.  ..    +20.20@23.SO       11.50  4-10.90         11.00  18@19  12.00  15.50         14.00       16!oO 

Hollow     building     tile,     4x12x12, 

per  block.... Not  used  .0859       .115  .0796  .065  .11  .115 

Hollow    partition    tde     4x12x12, 

per  block 1230  .0859       .115  .0674  .065  108  11 

Linseed  oil,  raw,  5  bbL  lots,  gal +.93  -|-1.00         l.OS  .95         +1.01  1.08  1.04  .86         iioi 

Common  Labor: 

Common  labor,  union,  hour 60  .35       .30®. 50 .SO(ff.55  .56}      .S0@.60      

Common  labor,  non-union,  hour 45®. 60  .30       .30®. 50  .72^        .35®. 50        .35®. 50     .47J@.S0 30®. 3S 

Explanation  of  Prices — Prices  are  to  con-  ment    on    cars.      Gravel    and    crushed   ston'_'  minnl.     Common  lump  lime  per  ISfl-lb    net. 

tractors   in   carload   lots  unless  other  quan-  quoted    at    pit.      We    quote    on    brown    lime  Lumber  pri.es   are    to    dealers    in    .\-ard8    at 

ties   are    specified.     Increases    or    decreases  per    ISO-lb.   net;    white    is   $1.55    for   Kelly  San  Francisco    for  No.  1  fir  common 

from   previous   quotations  are   indicated   by  Island  and  $1.45  for  Sheboygan.     Common         e._,»i.  „„„,„,.  „„  n„.,„io„  «-   /j„i:„....»» 

+    or    -    signs.     For    steel    pipe,    the    pre-  labor  not  organized.                                                       Seattle  quotes  on  Douglas  fir   (delivered) 

vailing    discount    from    list    price    is    given:  Denver    quotes    on    fir    instead    of    pine.  i'J-^yi?^ ,  °i  ^W'',,  ,T."i"?,'^,i?"if  .'^^^  J","®    P^"" 

45-6%    means  -a  discount  of   45   and   5   per  Cement    "on    tracks":    gravel    and    sand    at  h  ."llVd   lime     n      nn?.r  v.f^^^^^ 

cent.     Charge  is  15c.  per  luu  in.  for  cutting  pit;   stone  on  cars;   lime,   brick,  hollow  tile  "Vi'lt  |?  h.fntoS               sacks.     Sand  and 

reinforced   steel    into    2-ft     lengths   or   over,  and  lumber  on  job.     Tile  price   is  at  ware-  siavei  at  ounKers. 

New  York  quotations  delivered,  except  house.  Linseed  oil,  delivered,  in  wooden  Montreal  quotes  on  Douslas  fir  instead  of 
sand,  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-Ib.  net.  pine.  Sand,  stone,  gravel  and  lump  lime 
dock;  common  lump  lime,  in  2S0-lb.  bbl.  .'\tlanta  quotes  sand,  stone  and  gravel  P^T  ton.  Cement,  lime  and  tile  are  de- 
net,  and  hydrated  lime  f.o.b.  cars ;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  livered  ;  sand,  gravel  and  stone  on  sid- 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.  net.  'ng ;  brick  f.o.b.  plant ;  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate,  Slic. ;  Dallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
pick  and  shovel  men,  60c.  per  hr.  cement,    cast-iron    pipe    and    crushed    stone  price   is   in   Canadian   funds    (the  Canadian 

Chicago    quDles    hydrated    lime    in    50-lb.  f.o.b.    cars,    other    materials   delivered.  dollar  stands  at  99.92).     Bag  charge  is  80c. 

bags:    common    lump   lime    per    180-lb.    net.  San    Francisco    quotes   on    Heatli    tile.    5i  per    bbl.       Discount     of    lUc.    per    bbl.     for 

Lumber  delivered  on  job.  X    8    .\    Hi.       Prices    are    all    f.o.b.    ware-  pajTnent     within     20     days     from     date     of 

Miniieapulis  quotes  on  fir  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  ft.  net;  2i-ln„ 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to   railway   depot   at   any   ter-  ?30;  6-in.,   $110. 


Cast-iron  pipe  up  .50c.  per  ton  at 
Birmingham  mills;  advance  reflected  in 
similar  rise  in  warehouses  throughout 
the  country,  due  to  increasing  firmness 
of  coke  and  pig-iron  prices.  Steel  quo- 
tations, for  first  quarter,  tending  up- 
ward; with  indications  of  better  sta- 
bility. Reinforcing  bars  firm  at  $2  per 
100  lb.,  Pittsburgh.  Improvement  in 
inquiry  for  structural  shapes;  S2  per 
100  lb.  firmly  adhered  to  on  all  business 
involvin.g  ordinary  tonnages.  Quota- 
tions of  $1.90@$1.95,  however,  fre- 
quently apply  on  large  tonnages.  At- 
tractive plate  business  for  first  quarter 
deliveries  placed  at  minimum  of  $1.90 
@$1.9.5,  with  maximum  of  $2.  Plate 
demand  moderate;  confined  mostly  to 
car  builders.  Atlanta  steel  pipe  dis- 
counts advanced  1.4.5  points,  from 
53.95  per  cent,  on  G.-in.  black,  to  52.5 
per  cent  during  week;  market  particu- 


Chanffes  Since  Last  Week 

larly  strong  on  wrought  pipe. 

Cement  prices  firm  in  most  cities; 
slightly  higher  in  New  York,  with  quo- 
tations at  .$2.60(S)$2.70  as  against  $2.60 
per  bbl.,  without  bags.  Brick  up  .$1  in 
Dallas  and  $2  per  M  in  New  York. 
Quoted  at  $17(3)$20  in  the  latter  city, 
in  comparison  with  $15(S)$16  per  M, 
wholesale,  during  last  week. 

Raw  linseed  oil  up  Ic.  in  Minneapolis; 
3c.  in  New  York  and  4c.  per  gal.  in 
Atlanta.  Advances  attributed  to  con- 
tinued firmness  in  flaxseed  market. 

British  Columbia  fir  advanced  sharply 
in  Montreal.  Quotations  reached  $90 
on  structural  timbers,  as  against  $50 
per  M  ft.  b.m.,  one  month  ago.  Lumber 
market  quite  firm  throughout  the 
United  States. 

Building  construction  program  tem- 
porarily halted  in  Seattle  district  due 
to  snows  and  freezing  weather.     Log- 


ging camps  and  lumber  mills  closed,  for 
the  present,  throwing  thousands  of  men 
out  of  employment. 

A  build  in,g  trades  controversy,  in 
New  York  City,  resulting  from  the 
refusal  on  the  part  of  the  International 
Laborers'  Union,  affiliated  with  the 
A.  F.  of  L.,  to  use  materials  handled 
by  members  of  the  Independent  Union, 
has  been  amicably  settled  by  the  amal- 
gamation of  the  two  laborers'  unions. 
New  difficulties,  however,  have  arisen 
from  the  threat  recently  made  by  the 
Masters'  League  of  Cement  Workers  to 
refuse  all  agreements  with  the  three 
independent  cement  workers'  unions, 
should  the  latter  join  the  International 
body.  A  fight  is  also  under  way  to 
establish  a  State  Trade  Commission  to 
act  as  arbitrator  in  all  labor  disputes. 
This  measure,  however,  is  vigorously 
opposed  by  the  unions. 
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Foundation  and  Framing  Design  of  Colfax  Tower 
Station 

IIY   Jl.   E.  Thomas. 
.Stklctukk    Chakaotkkizki.   by    si.nplkitj .      Concrete    mjit    founda- 
tion  on   giaycl.      t  oluinn   loads   distribute!    by   reintorced-concrcto 
walls.     fc.pccial  rctainmjr  wall  and  .-^ea  wail  held  bv  tit* 
Hiiyiittciinr/  Xews-Ktvord,  December  JS.  i:i2i.  7S  cols.  111. 

Belated  Settlement  of  an  Old  Aqueduct  "        1105 

I!y   Frederic  1.    \Vi.\.«lo\v, 
EHyniccring   Ntus-1!'  curd,    Decenibei-    28.    1;I2:;. 

Maintenance  Engineering  in  Large  Industrial  Plants 

Bv  Samuel  E.  Biro. 

Engineering  News-Record,  December  28,  1922.  43   cols 

Column  Strength  of  Single  Angles  1108 

I^nf/meering  Ki  le^-Keeord,  December  28,  llt22.  1|  cols.   111. 

Miami  Conservancy  Work  Completed  110!! 

Engineering  Xcwa-Ili  cord,   Decembei    28,  1922.  IJ  iol.-<.    111. 

Heavy  Trestlework  Required  on  New  Logging  Railroad  1110 

Engineering  Xi  wn-Heeurd.   December  28,   1922.  3J   cols.   Ill 

Operation  of  a  Drainage  Pumping  Plant  1111 

Engine'- ring   Xews-Keeurd,   December   28.    1922.  J    eul 

How  to  Inspect  Asphalt  Paving  Mixtures  at  the  Plant  1112 

By  \V.   J.   Emmons, 

Engineering    Xews-i;<  cord,    December    28.    1922.  8*    cols. 

New  Outfall  Sewer  at  Los  .\ngeles  1116 

Engineering   Neies-neeord.    December    28,    1922.  i    col. 

Operator's  Viewpoint  of  Canal  and  Structure  Design     1116 

I'.Y  CJeorgk  Ebner. 

Engineering  Kews-Iieeo.d,  December  28,  1922.  ; 

The  Proper  Term  for  Water-Works  Bonds 

IlY'    (^HAKLES   \\'.    .SHER.MAX 

Engineering   Xews-Reeord,    December    28,    1922. 

Hydrology  of  the  1922  Flood  in  the  Illinois  River 

By  H.   E.   Grosbach. 

Engineering  News-Record,  December  28,  1922.  :: 

Small  Tunnels  Lined  With  Precast  Concrete  Ribs 
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Use  of  Copper  Sulphate  and  Effect  on  Filter  Runs 
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The  First  Issue 
of  the  New  Year 
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mN  its  first  issue  of  each  new  year  Entji- 
ueering  News-Reco7-d  has  followed  the 
polic.v  of  indicating  the  trend  of.progress 
in  those  fields  of  civil  engineering  and  con- 
struction in  which  outstanding  developments 
have  occurred.  It  has  also  suggested,  where 
possible,  the  course  of  future  activities.  The 
Jan.  4  issue  is  planned  in  accordance  with  this 
policy. 

NE  of  its  features  will  be  a  group  of 
articles  on  the  Labor  Situation,  covering 
labor  shortage,  seasonal  emjiloxment,  ap- 


prenticeship, and  immigration. 

A  wide  range  of  interest  will  be  covered  by 
other  articles.  The  Mississippi  River  Floods 
will  receive  extensive  treatment  and  an  article 
on  Irrigation  will  discuss  the  Government's  re- 
sponsibility for  developing  the  remaining  arid 
lands  in  the  West, 

Traffic  Control  in  cities  will  be  among  the 
chief  topics  of  interest,  and  there  will  be  a  re- 
view of  the  year's  developments  in  Concrete 
Design. 

Hydro-Electric  Practice  on  the  Pacific  coast 
will  be  reflected  in  a  comprehensive  review  of 
the  year's  developments. 

There  will  be  a  survey  of  progress  during 
1922  in  Construction,  supplemented  by  an  ar- 
ticle which  will  cover  improvements  made  in 
Construction  Equipment  and  Materials. 


D 


T  is  impossible  to  give  here  an  adequate 
summary  of  the  issue.  For  the  busy  en- 
gineer, contractor,  and  manufacturer  it 
will  present  concisely  a  survey  of  ma.jor  de- 
velopments in  the  fields  of  civil  engineering 
and  construction. 
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How  $5000.00  Saved 
Three-Quarters  of  a  Million 


'"Jttr 


IN  the  above  letter,  the  Tax  Commissioner 
of  the  State  of  New  York  tells  how  an 
investment  of  $5000.00  in  Monroe  Calculating 
Machines  resulted  in  a  saving  of  three-quarters 
of  a  million  dollars. 

And  not  alone  New  York  State.     Within 
the   past  month    the   Illinois  State  Highway 


Department  made  an  additional  installation 
of  nine  Monroes — itself  a  splendid  tribute  to 
Monroe  service. 

The  Monroe  has  proved  itself  of  great  value 
to  the  engineering  profession  in  every  phase 
of  its  figure-work,  whether  computing  level- 
readings  and  areas,  figuring  estimates,  payrolls 
or  costs,  or  working  on  the  complicated  cal- 
culations of  laboratory  tests  and  formulae. 

Many  have  taken  advantage  of  its  superior 
features — its  remarkable  ease  and  simplicity 
of  operation,  its  first-time  accuracy. 

Wherever  there  is  figure-work  to  be  done, 
the  Monroe  will  save  time,  money  and  costly 
mistakes  for  you  Its  value  may  be  determined 
right  in  your  own  office  without  the  slightest 
obligation. 

Made  in  three  sizes:  20,  16  and  12 -place 
capacities. 

Ask  for  a  free  trial  by  using  the  coupon 
below. 


Offices  rcnderioE  Monroe  nervlce  at  oil  Principal  Pointe  In 
the  United  States  and  Canada  and  throughout  the  World 


Honroe  Calculating  Machine  Company. 

Wooloorth   IluildinK.  New  York  City 
Without  obligiition  (check  items  desired); 
V  1  Send  your  folder  describing  the  new  Monnw.-. 
\  J  Arransc  for  demonstration  in  our  office  on  our  worit. 

yimi  JVam« 

Jlfi;  Name — 

Addrtas 


v;  N  -R  ij-in-sa 


Calculating  Machine  Company 


General  Offices : 

WOOLWORTH  BUILDING,  N.  Y. 


Plant: 

ORANGE,  N.  J 


December  28,  1922  Market— E  NGINEERING     NEWS-RECOR  D— Place 


Our  contract  No.  /iiejB  with/t^. 
United  Gas  ImprbVenierit'Compatiy/pf 
Philadelphia  inv01vpid,  placing  /    .  / 

RAYiVtOl® 
CONCHETE^ILES 

beneath  a  gas  holder  foundation  at  Syracuse, 
N.  Y.,  for  the  Syracuse  liighting  Company. 
i  Some  of  our  days  records  were  as  follows: 


Number  of  Piles 


Footage 


October  30th 

31st;- 

November    1st' 


#;C'**: 


//  ^~  Thejse-figures  cover  a  10-hour  day.  Superin- 
f  ,<  tenji)si>t,  Warren  Ellis.  Foreman,  Michael 
7^  N9!t^fti.  We  are  proud  of  these  men,  of  their 
-./  .jyiirk,  and  of  the  Raymond  Method  of  Con- 
/  vi^tete  Pile  installation. 


pRAYMOND  CONCRETE   PILE   CO. 

New  York:  140  Cedar  Street     Chicago:  111   West  Monroe  Street 
Montreal,  Canada 
^  Branch  Offices  in  Principal  Cilia 

"A  Form  for  Every  Pile — A  Pile  for  Every  Purpose" 
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Buildti-s  of  thf  Piescxitt  Sciiool.  Liiu-ulii 
Nebraska,      niaiio     liiaii.v      savings     and 
secured   a   stroiiy-er.   more  durable   wall 
throui-'h  the  use  of  Caiiiey. 
Arc/titectn:   Fiske   &  Mesinuis,    Lineolii. 

Neb. 
■  Conlraclorn:   Olson  Const.  Co..    LiiKoln. 

Keb. 


Lower  Bids 
With  More  Profit 


WRITIXG  Carney  in  your 
plans  is  writing  profiton  your 
books.  Thousands  of  contractors 
know  that  Carney  enables  them  to 
make  lower  bitis  and  to  give  their 
clients  a  better  job  with  more  profit 
to  themselves. 

To  those  who  ha\e  never  used  Car- 
ney, this  may  seem  impossible. 
The  following  economies  show 
why  you  can  make  lower  bids. 

The  first  cost  of  Carney  is  less. 
You  have  no  lime  to  buy,  for  Car- 
ney does  not  ret]uire  lime  in  mix- 
ing. There  is  no  slacking  of  lime. 
The  simple  formula,  "One  part 
Carney — three  parts  sand — no 
lime,"  prevents  mistakes  and 
makes  mixing  easy. 

Mixing  Carney  requires  less  labor 


and  is  quicker.  There  is  no  waste 
for  left-over  mortar  can  be  used 
the  next  day  by  re-tempering  with 
water.  Carney  lays  approximatelv 
1000  bricks  to  the  barrel.  Men 
work  faster  on  the  wall  because 
Carney  is  more  plastic  and 
smoother   working. 

On  top  of  these  advantages  Carney 
builds  a  stronger  wall.  The  mortar 
becomes  harder  than  the  brick  or 
tile  it  joins.  Thus  it  is  that  Carney 
enables  you  to  submit  lower  bids, 
get  more  contracts,  and  build  ;i 
better  wall  —  all  with  more  profit. 

//  Jf'ill  Pay  Yott  fr,  Investuiate 

It  will  pay  you  to  investigate  a 
cement  with  the  advantages  given 
above.     Let  us  send  you  the  Car- 

nev  Catalog  for  vour  files. 


Carney  Cement  Company 

C.enient  Makers  Since  1883 
Mankato,  Minn. 

District  Sales  Offices: 

Leader-News  BIdg..  Cleveland;  Chamber  of  Commerce  BIdg.,  Chicago; 

Umaha  National  B.ink  BIdg.,  Omaha;  Syndicate  Trust  BIdg..  St. 

LouiiA;  Book  BIdg.,  Detroit;  Builders'  Exchange,  ,Mini\ea|>olis 

Specifications:    I  part  Carney,  3  parts  sand;  no  lime 


^1^ 
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-5F     F'or'  Brick  ctixd  Til^  y^or'-haty 
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Why  Cement  Sacks 
Are  Filled 
Upside  Do^iv^n 

The  curious  method  of  filling  portland  cement  sacks — filling  them  upside 
down  after  they  have  been  tied — is  a  striking  example  of  progress  made 
in  industrial  processes. 

Until  twenty  years  ago,  cement  sacks  were  filled  practically  as  all  other 
sacks  always  had  been.  You  had  a  huge  bin  of  this  finer-than-flour  ma- 
terial. A  workman  at  the  door  of  the  bin  hung  a  sack  up,  with  its  mouth 
open,  on  a  wooden  frame  and  filled  it  with  an  ordinary  shovel.  Then  he 
set  it  on  a  scale,  and  with  a  hand  scoop  adjusted  the  weight  of  the  con- 
tents to  the  exact  94  pounds  required,  after  which  he  tied  the  sack  by 
hand  and  tossed  it  on  a  truck  to  be  hauled  into  a  freight  car. 

That  was  the  way  as  little  as  twenty  years  ago,  and  no  one  had  thought 
much  of  doing  it  differently. 
But  now  what  happens? 

The  cement  is  taken  from  the  bin  by  an  automatic  conveyor — a  moving 
belt  or  bucket  chain — and  elevated  and  dumped  into  the  hopper  of  a 
filling  machine.  This  is  a  small  bin  with  an  elaborate  mechanism  including 
a  fan  inside;  and  at  the  bottom  of  it  is  a  1-inch  spout  through  which  the 
cement  flows  like  water.  The  filler  sits  at  the  spout.  Sacks  have  been 
brought  to  him  already  tied  at  the  top  but  with  an  opening  guarded  by  a 
valve  at  the  bottom.  The  filler  slips  the  opening  over  the  spout  and  turns 
on  the  cement.  When  the  sack  is  filled  to  exactly  94  pounds  it  tips  a  scale, 
automatically  turns  o5  the  cement,  and  with  a  little  push  from  the  filler 
falls  on  another  moving  belt  that  carries  it  out  and  drops  it  at  the  freight 
car  door. 

By  the  old  method,  a  team  of  four  men  could  fill  and  load  1,600  sacks  a 
day.  By  the  new  method,  a  similar  team  can  fill  and  load  8,000. 

The  filling  machine  is  costly,  and  royalties  must  be  paid  on  the  valve  sack 
process,  but  the  new  arrangement  has  meant  a  considerable  labor  saving. 
It  has  meant  especially  that  the  manufacturers  have  been  able  to  get  their 
product  out  more  promptly  to  users  during  the  rush  period  of  summer 
and  fall.  For  in  that  period  labor  of  the  kind  rec^uired  for  sacking  and 
loading  is  generally  hard  to  get. 

Even  with  the  improvements,  a  medium  sized  plant— one  producing  a  million  bar- 
rels of  cement  a  year  and  employing  not  more  than  300  people  altogether — must 
normally  employ  60  people  in  its  sacking  and  loading  department. 

PORTLAND  CEMENT  ASSOCIATION 

Q/l  '^^ational  Organization 
to  Improve  and  Extend  the  Uses  of  Concrete 

Parkersburg  San  Francisco 

Philadelphia  Seattle 

Pittsburgh  St.  Louis 

Portland,  Oreg.  Vancouver,  B.  C» 

Salt  Lake  City  Washington,  D.  C 


Atlanta 

Des  Moines 

Detroit 

Los  Angeles 
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Milwaukee 
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Indianapohs 

Minneapolis 
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Kansas  City 
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13, 000  Holes  Drilled-4  per  Minute  1 


f 


T  TERE'S  a  Little  Giant  Air  Drill  with  a 
-n-  record  of  13,0(H)  holes  7  16",  11  32" 
and  13  32"  in  diameter,  drilled  through  )i- 
inch  close-grained,  tough,  heat-treated 
metal,  averaging  4  holes  per  minute!  This 
average  includes  two  changes  of  drill  sizes. 
Ask  Harry  Merritt,  the  skilled  operator 
at  this  drill,  why  he  uses  a 
Little  Giant.  "Its  stay-ability, 
fast-cutting  speed  and  giant 
drilling  power  help  make  a  big- 
ger bonus"  will  be  his  reply. 


Heard  about  tKe  new  Little  Giant  fea- 
ture— the  patented  Vent  Tube?  Saves 
$90.70  annually.  Malcrs  lubrication 
necessary  only  once  weekly.  Know 
all  about  it.  Address  nfrtrent  Branch 
for  details. 


Although  this  Little  Giant  has  been  in 
continuous  service  at  the  plant  of  the  Gen- 
eral Motors  Company,  Pontiac,  Michigan, 
for  t)ver  a  year,  no  repairs  have  been 
necessary. 

Such  speed  and  endurance  records  dem- 
onstrate the  fact  that  Little  Giants  can  and 
will  lower  drilling  costs  in  your 
plant.  Secure  a  trial  Little 
Giant  from  the  nearest 
Branch.  Meantime,  ask  for 
Bulletin    598. 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building    .     ft  Hast  44th  Street    •     New  York 

Sales  and  ^Service  Branches  all  over  the  world 
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BOYER  PNEUMATIC  HAMMERS ••  LITTLE  GIANT  PNEUMAHC  AND  ELECTRIC  TOOLS 
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The  World's  Standard 


Air  Drill 
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"'Our  13-ton  'A'  Erie 

did  the  excavating, 

laid  the  pipe,  and  backfilled 

on  this  storm  sewer  contract,  " — 

Sweeney  Bros.,  Scranton,  Pa. 

"While  we  dug  ahead  a  short  distance  with  the  ERIE,  the  men 
prepared  the  trench  for  the  pipe  right  behind  the  shovel. 
We  would  then  swing  the  ERIE  around  to  lay  the  pipe,  which 
the  men  promptly  jointed.  Then  the  ERIE  continued 
digging,  dumping  the  excavated  material  upon  the  pipe  laid. 
We  got  very  satisfactory  results  with  but  very  few  men  for 
the  entire  operation." — Sweeney  Bros.,  Contractors,  Scranton, 
Pa.  (Owners  of  5  Eries). 

As  another  contractor  expresses  it:  "We  have  found  that 
the  Erie  is  the  best  all-around  trenching  machine  on  the 
market." — Austin  B.  Cable,  Pres.,  The  Cable  Co.,  Canton,  O. 
(Owners  of  5  ERIESj. 

If  you  have  trench  work,  cellar  work,  road  grading-  it  will 
pay  you  to  investigate  the  "A"  ERIE.  It  is  economical  in 
first  cost  and  operating  cost;  for  work  in  its  class,  it  has  many 
advantages  over  a  heavier  machine.  Write  its  for  full  in- 
formation. 

ERIE  STEAM  SHOVEL  CO.,  Erie,  Pa.,  U.  S.  A. 

Incorporated  1883.     Formerly  Ball  Engine  Co. 

Builders  of  Ekik  Steam  Shovels.  Locomotive  CrHnes.  Railway  Ditchers 

Sranch  Offices:  Boston,  New  York,  Philadelphia,  Pittsburgh,  Chicago 

Representatives  throughout  the  U.  S.  A. 


In  order  to  haiidlt:  ail  thrtrt-  operations  as 
the  machine  goes  along — digging  the  trench, 
laying  the  pipe  and  backfilling —  you  have 
to  move  the  shovel  over  the  excavated 
trench.  When  you  strike  soft  and  crumbly 
material  like  that  shown  in  these  two 
photos,  you  are  mighty  lucky  if  you  have 
an  "A"  Erie,  weighing  only  13  tons.  The 
light  weight  prevents  cave-ins  and  saves  a 
lot  of  trouble.  And  the  "A"  has  plenty  of 
power  for  digging  trench  through  stiff 
clay;  easily  handles  large  boulders. 


am 


i^volvin^ 
Shovels 


For  maximum  output,  or  unusually 
hard  digging,  use  the  "B" 

In  material  like  hard  shale,  stiff  clay  or 
hardpan,  the  20-ton  "B"  Erie  gives  ex- 
cellent output.  Used  for  quarry  work, 
cellars,  coal  stripping,  road  grading,  as 
well  as  trench  work. 

For  very  deep  trench  or  wide 
ditch  digging — 
either  the  13-ton  "A"  ERiEorthe  20-ton  "B" 
Erik    can    be    easily    and 
quickly   changed  over  to 
a    locomotive     crane     to 
handle  a  clamshell  bucket. 
Also    gives    excellent    re- 
sults handling  a  dragline 
bucket  for  digging  drain- 
age ditches,  dredging,  etc. 
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A  letter  received  by  Stone  &  Webster,  as  con- 
structors, on  completion  of  the  great  Baltimore  Re- 
finery  of   The   American    Sugar   Refining  Company 

picmred  below 

STONE  &  WEBSTER 


The  American  Sugar  Refining  Company 


117  ^Valt  Street 


Ncv>.York  JuBt  9,    1922 

rile    2016 


Steu  i  lebstcr,  Ise., 
147  ullk  Street, 
BOStOB,   u*s*. 

CmtleaeBi- 

T&e  completion  or  our  srm  rcfiwrjr  «t   Baltlnore  «st»Mii£c> 
the   latest   llak  is  oar  ehalB  of  plaot   service  Aicb  cztenAs  from  ojr 
refinci^-   m  Ker  Orleuu   to  Baltiaoro.    Ums^  ftalladclplUa  and  liev 
Tork  Co  W-loB.     "^t  l»ter  ef  eosstn-otloB  li  over  kcd   Ue  vfceals  of 
proCuetloB  w«  tumlBf. 

Tbrou^out    the  coottructloB  [«riod  of  t«Q  jcats,   d-iriBS 
viiicn  tune  your  firs  bad  c&arge  of  the  eogiBeerl&e  desit?)  cf  U.e   fioUer 
Hoase  and  coal  hxidling  facilities  asd  the  eoBStmciioB  of  the  eatire 
pUnt,  you  have  rendered  a  service  to  this  Cospanjr  marked  by  skill, 
ctiloieDc;  aBd  co'OperailOB  of  a  pronouBced  character,  azd  ae   taju    this 
opportDBlty  of  coBgratulatlDf  you  apoB  your  part  1b  this  ercat  ester- 
prise  and  Know  that  you  share  oar  pride  la  its  coajilotioB. 


K^ilhoiit  ohU fixation  on  »uv  part,  /tlcair  send  mc  infitrmalton  on:  — 

Dutlding  Mixer$.  si:e*  ^5 ;   T-S ;   tOS ;   It-S ;  21-S ;  28-5 ;  S6S  _.     Driven  hy  Belt ,  Steam ,  Gasoline .  Electric 

Paving  M.^ers.  sites  7-E ;  WE ;  I4E ;  21-E .     Concrvte  Chuiing  Plant  for  structure ft.  long  by ft.  wide  by ft.  htgh. 


t^AME^ 


ADDRESS, 


44SG 


RANSOME   CONCRETE  MACHINERY   CO. 


1750  Second  Street,  Dunellen,  N.  J. 
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0WIII///^^ 


%\# 


XHE  old  year  flickers 
out,  the  n^MV  one  flashes 
up,  but 

I0IK  JOINT 

P^inforcea 

Concrete  Pipe 

know^s  no  passage  of 
years.  It  has  the  per- 
manence and  the  tight- 
ness v\^hich  Reinforced 
Concrete  and  "Lock- 
Joints"  alone  can  give. 


^  Happp  i^eto  |9ear! 


^«"% 


Pressure  and  Lock  Joint  Pipe  Co 

Subaqueous  Pipes  Ampere.  N.  J. 


"  Every  Joint  a  Lock.  Joint 
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'Axe  You  Sat 

With  Your  Present  Operating  Costs? 

Perhaps  you  are — but  yet  your  shovel  opera- 
tions maybe  costing  far  more  than  they  should. 
To  make  sure,  check  your  records  with  the  cost 
data  we  have  compiled  on  our   new  electric 

and  gasoline-electric  shovels. 
( 

One  owner  writes  that  he  saved  from  $12.00  to 
$15.00  a  day  on  a  grading  job — another  tells 
us  his  total  daily  cost  for  both  labor  and  fuel 
was  $14.50  ( just  about  the  cost  of  the  operator 
and  fireman  on  a  steam  machine)  — still  another 
says  the  additional  operating  time  each  day  in- 
creased his  output  fifteen  percent,  there  being 
no  time  lost  coaling  up  or  waiting  on  steam. 

Such  savings  as  these  are  easily  possible  with 
Marion  Electrics  and  Gasoline-Electrics.  When 
you  buy  one  of  these  shovels  you  get  a  deci- 
dedly practical  and  efficient  machine — one  that 
will  make  you  more  money  than  any  other 
shovel  of  similar  size  and  type  now  on  the 
market. 

Consider  the  Many  Advantages 
of  This  New  Type 

Less  fire  risk. 

No  fireman  required. 

No  boiler  feed  water  to  supply. 

Fast  and  flexible  as  a  steam  shovel. 

Will  do  anything  a  steam  shovel  can  do. 

Can  be  operated  at  less  cost 

Engine  cannot  be  stalled. 

No  complicated  and  sensitive  frictions  to  adjust. 

Can  be  handled  by  any  operator  familiar  with 

a  steam  shovel. 


Every  Marion  Revolving 
Shovel  can  be  changed  into 
orange  peel  or  clamshell 
crane,  or  dragline  excavator. 
Attachments  are  inter- 
changeable and  can  be  easily 
added  in  the  field. 


Taking  on  Fuel 

Wii  a  Marion  Gasoline-Electric 
this  reijuires  only  a  few  minutes 
time.Supply  tank  is  located  under 
the  entwine  and  holds  sufficient 
gasoline  for  a  full  day's  run.  Com- 
pare this  with  the  "coaling  up" 
of  a  steam  machine,  especially  in 
wet  and  muddy  places  or  in  isolat- 
ed localities  far  from  the  source 
of  fuel  supply. 


Marion  Electric  and  Gasolirte-Electric 

Shovels  are  fully  described  in 

Bulletin  A-301 

Request  from  you  will  bring  a  copy  prompllu. 


^Phe  Marion  Sleam  Shovel  Company ji, 

Marlon  Ohio. 


265 


■^      ^  M<«rioTi  Craxdcr  Tracks.  Make  Ward  Qoijij?  Easy 


••'*"*"**»»*WWx\«w.W\*«^*"»*»*«ikvw,s«,«ccSS^ 
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Austin  Draglines  have  been  developed  from  the 
Contractor's  View-Point  of  a  Practical  Machine 


AUSTIN  MANUFACTURES 

CDHE  MIXERS 

CUHK  HEX  PAVERS 

CONCRETE  TAMPERS 

GASOLINE   LOCOMOTIVES 

WAGON   LOADERS 

TRUCK  TURNTABLES 

TRENCH    MACHINES 

WHEEL    EXCAVATORS 

BACKFILLERS 

DRAGLINES 

CLAMSHELLS 

CRANES 

SHOVELS 

SKIMMERS 

ASPHALT  PI.ANT9 


The  completeness  of  desifjii  makes  A\i>tin 
draglines  an  asset. 

Aside  from  the  variation  in  weight  o! 
the  machines,  which  is  due  to  increased  si/.r 
of  parts,  the  design  of  all  Austin  Draglines 
is  standard. 

The  standardization  of  design  has  been 
brought  about  through  repeated  successful 
operation  of  machines  on  the  job. 

']"he\   are  fast  and  sinnDth  in  operation. 

rhe  graduated  valve,  air  or  steam  control, 
on  sizes  No.  6  and  larger,  increases  their 
handling  efHciency — as  well  as  the  yardage 
production. 

Hrite  for  Catalog  /;/.-103-8 

SEE  OUR  EXHIBIT  AT  THE 
GOOD  ROADS  SHOW 


Austin  Machinery 
corpor.ation 


3500  Dorr  Street 

TOLEDO,  OHIO 

initeano 

MitlllpapoliK 

Oi  rial  in 

Birmingham 

Nt-^w  OrlfHiiN 

Pittshui-Kh 

Davenpurt 

New  Y<irk 

Portland 

Milwaukee 

■"hiludelpliiii 
Wo4idt>t4ick.  OnU 

t^na  l-YauriM-o 
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(No.   71«1)    that  tcl 


all  about  Haiss  Bucket 
Design — we  don't  want 
to  stop  to  tell  \ou  here. 
W  c  want  to  say  to  you 
tliat  II  Hiiiss  Bucket  uill 
iln  more  jcork  than  other 
huckets  of  similar  capac- 
ity— and  that  we  stand 
ready   to  pro\e  it. 


Buying  a  Bucket 

You  don't  buy  a  bucket  for  what  it  will  do  the  first  ilay  — 
you  buy  a  bucket  for  what  it  will  do  the  first  yenr. 

A  good  bucket  has  more  to  it  than  proper  shape  and  closing 
power — it  must  have  "guts,"  an  inelegant  term,  but  the  one 
that  most  strongly  pictures  the  reason  why  Haiss  Buckets 
have  the  call. 


^'ou   may  never   have   compared   tne   weig 


.\re  you  interested  in  Clam- 
shell Buckets  that  do  more 
work  ? 

Haiss    "Contractor"   Type 

For  Re-Haivdling 

Haiss    "High    Power"   Type 

For   Digging   and    Excavating 


d  the  weight  of  the  plate  in 
bucket  bowls.  You  may  never  have  compared  the  value  of 
the  "clear  around"  Haiss  cutting  shoe  with  other  construction, 
or  the  cast-steel  blade  arms  and  bowl  braces-  the  man  who 
uses  Haiss  Buckets  may  not  have  studied  out  the  "why"  of  it, 
but  he  knows  that  they  do  deliver  the  goods;  they  stay  on 
the  job. 


The   George    Haiss   Mfg.    Co.,    Inc.         i40th  street  and  Rider  Avenue,  N.  Y. 


KST.\BJ,1SHEI> 


A-   Ti;iilni-    r<i  .   T.diiilon.    lirilisll   Riin  rcriiliili 


H.  i.rT-i'iitMtives  ThiiMuhout    the  AVorM 


M  AT  E  R I  AL^^"^l5iW^l»^U  I PM  E  N  T 


PORTABLE  Belt  CONVEYORS 
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They  Stand  the  Gaff! 

A-W  GRADF^RS  arc  built  to  last,  and  the  large  number  of  20-  and 
even  30-ycar-old  machines  still  in  active  service  testifies  that  they  do. 
No  matter  what  your  requirements,  there  is  a  model  somewhere 
between  the  lOOO-pound  Midget  and  the  lO.SOO-pound  No.  20  that 
will  meet  them  perfectly. 

A  distinctive  feature  of  the  line  is  the  wide  range  of  adjustments 
found  on  all  of  its  members.  Take  the  above  photograph  as  an  illus- 
tration. How  many  other  graders  could  cut  such  a  perfect  back  slope 
without  the  use  of  a  special  back  sloper  attachment? 

It  Was  Easy  for  This  Austin  Mammoth! 

"Signs  of  Better  Roads,"  our  latest  catalog,  illustrates 
and  describes  the  entire  A-lf  line  of  road-making 
and    maintenance    machinery.      .4sk    us   for    a    copy. 

The  Austin -Western  Road  Machinery  Co. 


Albany 

Dallas 

Kansas  City,  Mo. 

Atlanta 

Denver 

Little  Rock 

Killings 

Fargo 

Los  Angeles 

<  °<>lnnihus 

.tacksiin.  Miss. 

Louisville 

CHICAGO,  ILLINOIS 

Branch  Warehouses  and  Service  Stations: 
Nashville 
New  Orleans 
New  York  City 
Oklahoma  C'ity 


^v 


Philadt'lphiii 
Portland,  Ore. 
HichnionJ 
Sail  Lake  Cit\ 


San  Fra'ncisco 
St.  Paul 
Wahoo,  Neb. 
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SCARIFYING 

with  an  Austin  Steamer 


We  could  fill  a  dozen  pages  with  a  detailed  de- 
scription of  the  construction  and  operating  fea- 
tures of  the  Austin  Steam  Roller,  and  not  impress 
you  half  so  much  as  you  would  be  impressed  by  a 
brief  demonstration  of  this  machine  on  difficult 
work  such  as  scarifying. 

When  we  speak  of  an  increase  of  20^    in  boiler 


heating  surface,  you  are  interested,  especially  if 
you  know  through  sad  experience  how  badly 
something  of  the  sort  is  needed  ;  but  when  you 
actually  see  a  machine  on  the  job — see  how  it 
buckles  down  to  the  hardest  tasks,  not  for  a  few 
moments  only,  but  hour  after  hour  and  day  after 
day — then  you  are  convinced  that  we  hit  the  mark 
when  we  aimed  to  build 


THE  WORLD'S  BEST  STEAM  ROLLER 

Write  for  a  copy  of  Catalog  F-H. 
it's  the  next  best  thing  to  a  demonstration. 


The  Austin-Western  Line 


AUSTIN 


7/  Serves  You  Right'* 


WESTERN 


MotoaSollerR 

HteainRoIlers 
Tandem  Rollers 
Roller-Srariliirs 
Rpventible  Komi  Grader*. 
Orader-ScariHers 
ICoad  Si-arifierB 
(ijTufory  Kock  Crashers 
Crushing  Plantis 


KlevatiDj;  (iradern 
Damp  Wagons 
>Iotor  SueeperH 
Sti'f*>t  S»'e«'per» 
Street  Sprinklere* 
Sprinkler-SweepeTM 
Road  Oilerlt* 
Road  Planers 
Culverts 


Roek  Crushers 
Crushing  IMants 
SereenhiK  P]:inl.s 
ReverMil>lb  Rnad  (Irudrr- 
(inider-Seari  tiers 
Road  St-uriHerj* 
Knud  I'liiners 
Krevutiiig:  Oradert* 
Ihiiiip  WiiconM 


Wlii-rled  Scrapers 
liTiif;  SiTapers 
Fresno  Serapen* 
ToHnue  Scrapers 
<iradin?  &  Rooter  I'lown 
Ditchers 
Back  Sloperi4 
Rtmd  DrasH 
Diiinp  Curs 
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GtitTcitoini  Cvvislxers 


Stationary  and 
Portable  Types 


Cataloij  29-H  gives 
complete  details.  lie 
liouhJ  like  to  send 
you  a  copy. 


are  making  money 
for    hundreds    of 
o  \v  n  e  r  s     scattered 
throughout     the 
c()untr>'.     pAclusi\e 
Austin  features  are 
responsible    for    in- 
creased   production 
records,    greater 
freedom  from  shut- 
downs and  lower  ojierating 
costs,    and    ha\e    made    the 
name  "Austin"  the  s>'mbol  of  satisfac- 
tion in  the  crusher  world. 

Be  sure  to  see  the  No.  3  Moimted 
G\  rator\-,  with  feeding  conveyor  and 
elevator,  in  our  exhibit  at  the  14th 
National  Good  Roads  Show,  Chicago, 
|anuar\   15-19. 


AUSTIN  MANUFACTURING  CO. 


NEW  YORK 


(JHICAGO 


SAN  FRANCISCO 
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FARIIALIV    COMPLETED   VIEW. 
Law      ELEVATION  — BRICK   CHURCH    STATION. 
EAST   ORANGE.    N    J       BLAWKNOX   COLUMN 
FORMS   USED   TO   FORM    THESE   COLUMNS 


BLAWKNOX   TRAVELING   STEEL   WALL   FORM 
USED   ON    CONCRETE   VIADUCT  — D.  L.  &  W.    ELEVATION 


Blaw-Knox  Steel  Forms 
Show  a  50%  Saving 

H.  F.  Curtis  is  usiiiij;  Blaw-Kiidv  Steel  I'orms  on  the  U.  L.  &•  ^V. 
ele\  ation  work  at  East  Orange,  N.  (.  This  includes  the  construe- 
tion  of  retainin<,r  walls  and  a  concrete  \iaduct  75  ft.  wide,  1,080  ft. 
long,  supported  by  230  round  concrete  columns.  The  long  experi- 
ence of  Mr.  Curtis  in  connection  with  engineering  achievements  of 
this  character  renders  his  opinion  of  special  \  alue.      He  sa\  s ■ 

"()/i  till-  (ihtivc  work  I  luive  /iiul  din  still  iisiiii/  /lir 
BImi'  Systini  of  Steel  Forms  ami  l/y  tin  use  of  these 
forms  1  htivc  effeeted  a  sriviiit/  over  wootl  forms 
wliieh  I  have  used  on  previous  ivork  of  this  iintnre. 
I  inii/ht  add  that  the  use  of  steel  forms  on  my  irort 
has  made  a  saviiuj   of  50' i    over  iL'ood  forms." 

.Mr.  Curtis  is  enthusiastic  about  Blawforms  because  they  pro\c 
their  practical  value  and  sa\ing  at  every  turn.  Blaw-Kno.\  Form 
Engineers  will  de\  clop  forms  for  >()u  and  prove  their  savings 
conclusively. 


There  is  no  job  too  big  or  too  complicated  for 
Blawforms  to  handle.  Write  for  our  cata- 
log illustrating  the  work  Blawforms  have  done. 


\B  LAW  "«►  K  N  OX/ 

\R0AD    BUILDER.S    EQUIPMENT/ 

\  steel  forms  for  concrete/ 

\  sectional  steel  buildings/ 

/cl»mshe;i_i_  bucketsV 

/structural  steel-plate  wori^x 

/transmission  toweir-sx 

/water  cooled  furnace  appliancesx 

/FORGE  AND  MAM M  ER  WELDINg\ 


KNOX 


60l'Ffrmers''B'arkB;d1.  CO  M  PAN  Y  ''-^"'^■^^'-'°-'>»*-'-«='«-- 


Birmingham -San  Francisco -London,  Eng. 
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«5T.  I.OUIS 
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MORE  THAN  STERLING  ON  SILVER 


asj^r. 


SAVE  TROUBLE 

(t()(h1  \NlKclbirr(ms  cliininite 
troubles  on  i  biiildinc:  J<>li» 
vvlita  poor  OIKS  ciiisc  pl(.nt\  of 
extri  iirict    ikln    hkI  txiKiise. 

Self-Lubricating  Wheels 
Riveted  Legs 

Two  good  reasons  why  Sterling 
Wheelbarrows  stand  up  well  under 
all  conditions.  Yes,  and  there  are 
manv  more  exclusive  improvements 
which  make  "Sterling"  a  safe  invest- 
ment and  give  you  real  wheel- 
barrow efficiency. 

Write  for  the 
Sterling  Catalog 


NEW  YORK 
BOSTON 


MILWAUKEE,   WIS. 

Cmmn  AGeNTS^>1US5i;NS  UMITEHMOKTREAU™omO.W.NNIP£G.VANCOUVCR 


DETROIT 
CHICAGO 

ST.  LOUTS 
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Yardage,  remember — 
first  goes  into  the  mixer! 

The  charging  skip  on  a  concrete  mixer 
starts  with  heavy  load  from  dead  weight 
and  elevates  at  high  speed.  Terrific  strains 
throughout  ihe  mixer,  unless  the  frame  and 
super  structure  have  heavy  duty  construction. 
Less  strain  on  the  Koehnng  because  the  Koehr- 
ing  skip  cables  get  a  more  perpendicular  "pull" 
— ^and  the  Koehnng  skip  goes  to  the  high  charg- 
ing angle  that  shoots  material  into  the  drum  m  a 
swift,  clean  slide,  without 
need  for  pounding  skip  a- 
gainst  the  frame. 
Koehring  Heavy  Duty 
Construction  matches 
the  operating  speed  of 
the  Koehring  paver — the 
fastest  paving  unit. 


Capacities: 

Conttruetion  Mixerm:     10.  14, 

21.  28  cu   ft.   mixed  concrete. 

Write  for  Catalog  C — 8, 
Pavert:      7    10.  14.  21.  32  cu   ft. 

mixed    concrete.      Write    for 

Catalog  P— 8. 
Dandie:      Lifiht  mixer.    4  and 

7  cu  ft.  mixed  concrete;  power 

charging  skip,  or  low  charging 

platform.     Light    duty    hoist. 

Write  for  Catalog  ED — 8. 


KOEHRING  COMPANY 


MILWAUKEE. 


WISCONSIN 


'V   13 


Forelitti     ltiT»rtiiicnt,     Itooni      1370.     50     Cliurtti     iSlu'fl,     Nvw     Ymk     rU>. 
I'aiiiidM.    Koflitiiif:    Company    of    Canuda,    LlmKcil,    105    Front    Stit-^t.    ^.i^t 

Ti.rotito.    OiKiulo.     M.xlcn,    K.    S.    L^qMini    ((■■■■    -!-•    Mno    j  I .    Mcxtc".    P     I 
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Good  Concrete 
and  Speed 

Users  of  Smith 
Mixers  make  speed 
because  the  aggre- 
gate when  dumped 
into  the  drum  is 
properly  taken  care 
of  by  the  revolving 
buckets,  and  the  "end-to-center"  mixing 
action  keeps  the  mix  where  it  should  be. 

Also,  many  contractors  have  standard- 
ized on  Smith  Mixers,  their  working 
crews  becoming  more  expert  and  effi- 
cient, and  requiring  less  supervision, — 
both  of  which  mean  better  coordination 
and  steadier  concrete  production.  Ample 
reserve  is  provided  in  the  Smith  power 
plant. 


\ 


Confidence 


Tlie  conhdciice  the  pulilic  lias  in  the  strength 
of  concrete  structures — foundations,  bridu;es, 
dams,  etc.. — is  really  a  blind  confidence. 

But  the  confidence  the  construction  man  has 
is  to  a  great  extent  a  result  of  his  knowledge  of 
the  permanent  concrete  mixed  in  his  Snvit^i 
■Mixers. 

Construction  men  are  aware  of  the  responsi- 
bilities they  are  shouldering. — hence  the  desire 
to  be  sure  of  the  best  concrete  mixing  on  their 
contracts. 

Smith  Mi.xers  are  made  for  the  smallest  and 
largest  jobs.  In  all,  the  design  insures  thorough 
mixing. 

THE  T.  L.  SMITH  COMPANY 

1154  iZrul  Slifft,  Miliiuiik,',-.   Hi,. 

yew  York  O^ce  and  Warehouse:  50  C/iurc/i  Sr, 

V/iiciino  Office:  Old  Colony  BIda. 

We^iei-n    Warehouse:    Oakland,    Calif. 

Afients  in  Prtnrijtat  Cities. 
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Telsmith 
Solves  a 
Gravel- 
Washing 
Problem 


A  little  story  illustrating  the 
value  of  reliable  engineering 
counsel  in  designing  gravel 
handlinglplants. 


In  1920,  the  City  of  Red  Wing.  Minnesota,  owned  a  gravel  pit, 
equipped  with  quite  a  large  storage  bin,  a  good  drag-line  outfit,  a  worn-out 
jaw  crusher  and  a  totally  inadequate  drj-screening  plant.  Mr.  William 
Geisheker,  city  engineer,  consulted  the  Telsmith  agent  in  St.  Paul.  Mr. 
Geisheker  furnished  a  drawing  of  this  plant  as  it  stood;  and  Telsmith 
engineers  prepared  plans  and  specifications  for  the  re-construction  of  the 
plant.  To  secure  an  output  of  20  cu.  yds.  of  washed  gravel  per  hour,  the 
following  new  equipment  was  recommended: 

Telsmith  Primar\    Breaker.  No.  3  size,  manganese  equipped; 
Telsmith  Plate  Feeder,  16  in.  x  5  ft.; 

Telsmith  Heavj'  Dut>'  Washing  Screen,  32  in.  dia.  b>    12  ft.  long; 
Telsmith  Sand  Tank,  No.  5  size. 

It's  a  mean  job  to  revamp  an  old  plant,  rectifying  the  errors  in  an 
earlier  design — to  sort  out  the  good  material  from  that  which  is  worthless 
and  fit  in  new  machinery  into  an  old  structure.  Telsmith  did  the  job  well. 
The  Red  Wing  plant  has  now  been  operating  for  two  jears.  It  has  pro- 
duced excellent  results  under  difficult  conditions. 

We  don't  yearn  for  "patch  jobs,  "  but  we  cite  this  one  just  to  illustrate 
what  Telsmith  can  do  when  necessary.  Good  machinery  plus  a  thorough 
knowledge  of  gravel  plant  practise  —that's  a  hard  combination  to  beat. 
We  ar  here  to  serve  you — to  furnish  you  modern  machinery  and  reliable 
engineering  counsel.  Glad  to  send  you  our  Catalog  No.  G-P-l  (Gravel  Pit 
equipment)  and  Bulletin  No.  135  (Telsmith  Crushers).    No  obligation. 

SMITH  ENGINEERING  WORKS 


Old  Colony  BldK., 

Chicago.  111. 
50  Church  St.. 

New  York  City 
Miller  Eq.  Co.. 

Syracunc.  N.  Y. 
(I06  0ti<  BIdg  . 

Philadrlphia.    Pa 


3198  LOCUST  ST.,  MILWAUKEE,  WIS. 

Canadinn   RppmtentativrA:   Cunadinn    1  ni;rrii>oll-Rnnd    Co.,   Montrcjil,    P,    Q. 


261   Franklin  Si.. 

Boftton.  Maas. 
HOW.  Park  Way.  N.  S.. 

Pittsburgh.  Pa. 
325  W.  Main  St.. 

Louisville.  Ky. 
4900  Euclid  Ave 

Clcv-land.  Ohio 


H.  G.  \1ucllcr  Co., 

BirminKhum.  Ala. 
Franklin  and  Channinft 

Avcs..  St.  LouiH.  Mo. 
2540  University  Ave. 

St.  PauK  Minn. 
Appian  Machy.  &  S.  Co.. 

Danville.  Va 


BuntinK  Hardware  Co..      Salt  Lake  Hardware  Co^ 


Kunsai*  City.  Mo, 
523  BniHton  Bldff.. 

Denver.  Colo, 
J    W.  Barlholow  &  Co. 

Dalian.   TexaA 
Alamo  Iron  Works. 

S«n  .Antonio.  Tex 


Salt  Lake  City.  Utah 
Brown-Bevit*  Co., 

1,0s  AnK^r!*.  Calif. 
625  Market  St.. 

San    Francisco.   Caltl. 
Road  Builders  Eq     Co.. 

P.TtlHnd     Orr 


December  28,  1922 


Market^H  NGINEERING     NEWS-HEC  OK  D— i?/a<;e 


25 


Insley   Steel    Derricks 


INSLEY  DERRICKS  are  especially  designed  for  use  in 
the  construction  field,  all  details  having  been  worked 
with  the  requirements  of  this  class  of  service  in  view. 
Their  strength  of  parts  and  rigidity  of  members  make 
possible  a  speed  of  operation  that  will  be  a  revelation 
to  derrick  users. 

In  addition  to  increased  operating  efficiency,  the  Steel  Der- 
rick is  a  money  saving  item  of  equipment  as  compared 
with  the  wood  derrick,  owing  to  the  facility  with  which  it 
can  be  moved  from  one  job  to  another.  No  single  section 
is  over  40  ft.   in  length. 

Write  for  Catalogue  No.  43 


iNSLEV 

CONCRETE 
PLACING    EQUIPMENT 

INDUSTRIAL  CARS 

6TEEL  DERRICKS 


DUMP    BUCKETS 


INSLEY  MANUFACTURING  CO. 

Engineers  and  Manufacturer* 
INDIANAPOLIS 
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Bethlehem  Reinforcing 
Bars  on  -Hill  to  Hill 
Bridge,"  Bethlehem.  Pa. 


Bethlehem  Reinforcing  Bars 
for  Concrete  Construction 


BETHLEHEM  STEEL  COMPANY— General  OfKces:  BETHLEHEM,  PA. 


Sales  Oflices: 
New  York  Boston  Philadelphia  Baltimore  Washington 

Buffalo  Cleveland  Detroit  Chicago  St.  Louin 


Atlanta  Pittsburgh 

San  Francisco 


BETHLEHEM 
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Study  These  Points  of  Rail  Design 


DOMINANT  strength — sturdiness  adequate  to 
the  most  punishing  work — came  to  the  road 
rail  field  with  Metaform.  The  tube-like,  continu- 
ous web  construction  of  Metaform  Road  Rails  offers 
not  merely  increased  strength,  but  old-t\  pe  strength 
literally  multiplied. 

Metaform  superiority  rests  not  alone  on  the  ability 
of  these  rails  to  come  through  job  after  job  with 
absolutely  no  sign  of  deterioration — brut  on  their 
handiness.  the  speed  with  which  they  can  be  laid, 
aligned  and  stripped. 

Metaform  design  eliminates  pedestals  and  other 
jointing    devices.      But    the    rail-ends    automatically 


lock  into  a  husky  joint  that  helps  make  a  set-up 
solid  as  a  railroad  track.  Rails  may  be  removed 
instantly,  at  any  point  in  the  sct-\ip,  to  form  side- 
roads. 

Study  the  points  of  construction  shown  below.  Note 
the  continuous  web — lapped,  riveted  and  welded. 
The  tremendously  stout  stake  box,  with  non-losable 
stake  locking  wedge.  Write 
for  complete  literature. 


METAL  FORMS  CORPORATION 


1445  Booth   St. 


Milwaukee,    Wis. 


Auxiliary 
stake  holes 


Stake 


Sections   can   be   instantly 
opened    for   side   roads 


Heavy  stake-locking 
wedge,  keyed  to 
prevent  loss 

Extraordinarily  strong 
stake  box  riveted  to 
face  flange,  outer  flange 
and  bottom  flange 

Electrically  welded  lap 


Extra  flange  multiplies 


) 

strength  -*^ 
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Dutch  Boy  Red -Lead 


Preserving  your 
steelwork 


Strong  and  durable  as  iron  niiii 
steel  are,  rust  can  eat  into  a  big 
bridge  or  any  such  ^trmturc  and 
eventually  destroy  it.  But  there  is 
a  way  to  prevent  rust  from  eating 
your    steelwork. 

Dutch  Boy  Red-Lead  paint  pre- 
vents metal  from  rusting.  It  sticks 
tight  to  the  surface  and  keeps  out 
moisture  and  air.  Weather  cannot 
pr)-  it  loose.  Hard  enough  to  stand 
all  kinds  of  weather,  it  also  is  elastic 
enough  to  expand  and  contract  with- 
r)ut  cracking. 


Contact  surfaces,  joints,  rivets,  etc., 
that  are  concealed  after  erection  need 
particular  attention.  Here  painting 
«ith  Dutch  Boy  Red-Lead  in  the 
shop  or  before  erection  gives  the  nec- 
essary protection. 

Dutch  Boy  Red-Lead  comes  lioth 
in  paste  and  in  liquid  form.  For 
priming  coats  it  should  be  used 
straight.  The  liquid  is  supplied  un- 
tintfd  and  also  tinted  black,  lijiht  and 
dark  green,  and  light  and  dark  brown. 
With  the  paste  any  dark  color  desired 
oan  be  obtaijied. 

Write    for    P:iintinL'    Helps    No.    5. 


NATIONAL  LEAD  COMPANY 


New  York 
Cleveland 


Boston 

Ifllfffllo 


("hicaijo 
Cincinnati 


San  Francisco 
St.  Louis 


---s?S^& 


JOHN   T.   LKWIS  «   l!K«W.  CO..   IMill.ldrlphIa 


s  \TioN.\i,  ij.;ai>  X  (III.  ,  ()..  riitubiinrti 
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CHICAGO 


JANUARY 
15-19»  X9X3 


ROAD  SHOW 


JANUARY 
15-19*  1923 


Furnished  in  RoIJs  or  Sheets 


We  extend  you  a  cordial  invitation 
to  visit  with  our  district  managers 
at  Booth  12-39,  on  the  Second  Floor 
Balcony  of  the  Coliseum. 

Messrs.  Harry  Beaton  of  Philadelphia, 
Charles  Dugan  of  Chicago,  Harry 
Gibboney  of  Atlanta,  and  one  or  two 
men  from  the  home  office  will  be 
present  to  welcome  you. 

All  of  them  will  do  everything  poss- 
ible to  make  your  trip  pleasant  and 
profitable.  If  there  is  anyway  in  which 
they  can  serve  you,  do  not  hesitate 
to  call  upon  them. 

Until  the  I5th,  then. 

National  Steel  Fabric  Company 

{Subsidiary  of  Pittsburgh  Steel  Conipar^y) 

700  Union  Arcade,  Pittsburgh,  Pa. 

ATLANTA.  CHICAGO.  CLEVELAND.  DENVER,  DETROIT.  LOS  ANGELES 

MINNEAPOLIS,  NEW  YORK.  PHILADELPHIA,  ST.    LOUIS 

SAN    ANTONIO.   SAN    FRANCISCO 


World's  Largest  Manufacturers  of  Welded  Steel  Fabric 
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The  Testimony 

of  a  Decade 

Time  will  tell — it  has  told!  Ten  years  have 
now  elapsed  since  Keystone  Copper  Steel  was 

first  offered  to  the  trades  as  possessing  unex- 
celled rust-resistance.  Our  original  claims  for  this  Copper 
Steel  alloy  have  been  fully  substantiated— and  the  years 
continue  to  add  to  the  weight  of  evidence. 


»"<# 


.^ 


,1^  % 


f-ss   m..:m 


ThroiigJi  the  exhaustive  efforts  of  this  Company,  the  en- 
during qualities  of  Sheets  and  Tin  Plates  for  roofing, 
sheet  metal  work  and  kindred  uses  have  been  greath  im- 
pro\  ed.  Keystone  quality  has  been  a  remarkable  success, 
because  it  has  demonstrated  its  merit  and  superiority 
in  actual  service.     It  is  more  durable — and  economical. 


American  Slieet  and  Tin  Plate  Company 

General  Offices:  Frick  Building,  Pittsburgh,  Pa.  — ^ 


niSTRlcr   SALES   nT-Firpg- 
Detroit  New  Orleans  New  York  Phila.lelphia  Pitt>biirgh  St.  Loui> 


t'hicaso  Ciiiciiitiati  Denver ^  ,^,,   .,..,» ,.^ „ 

I  ai ino  Coast  Representatives :  United  biATts  Steel  Products  Company,  San  Francisco,  Los  Anecl.s,  Portland. 


Seattle 
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HE  ACHIEVEMENT  of  alloying  steel 
with  copper  to  increase  its  resistance  to  rust, 
is  a  most  important  one.  Copper  puts  into 
Sheet  Steel  a  new  measure  of  permanence  that 
cannot  be  obtained  without  its  help.  The  proof 
is  positive  and  impartial — the  result  of  time 
and  weather  exposure. 


Your  District 

Suits  ojfice 

will  *t'  pUaseJ 
to  sufipiy 
this  booklet. 


Send  for  msf 

set  of  Height 

Cards  and 

Atfolh 

Calendar, 


We  ha\e  assembled  in  a  brief  booklet  a  few  of  the  out- 
standing facts  showing  the  superiority  of  Copper  Steel, 
together  with  opinions  of  eminent  authorities,  official 
photograph  of  weather  tests,  and  graphic  chart  show  ing 
corrosion  losses  of  steel  and  iron  sheets.  This  booklet  is 
of  particular  interest  to  engineers,  contractors,  and  users 
of  sheet  metal — and  will  be  gladly  sent  upon  request. 

This  Company  is  pleased  to  assist  you  in  the  solution  of 
your  sheet  metal  problems.  Our  large  group  of  modern 
plants  pro\ide  extensive  facilities,  and  with  these  we 
combine  an  able  and  skilled  personnel  of  long  experience, 
whose  earnest  desire  is  to  serve  you  well — and  supply 
products   that   render   the   full    measure   of   satisfaction. 


American  Sheet  and  Tin  Plate  Company 

General  Offices:  Frick  Building,  Pittsburgh,  Pa. 


MANUFACTURERS  OP 


Sheet  and  Tin  Mill   Pruilucts  for  all  purposes — ^Black   Sheets,  Galvanized   Sheets,  Tin   and  Terne  Plates,   Special   S'heets  for  Stamping 

('■  riug.itiil  :inil  lorrm-d  Koofins  .iml  Sidins  M:itorial.s.  Eli'oti'ioal  Sb'-els 
Wellsville  Polished  Steel  Sheets,  Automobile  Sheets  in  all  grades.  Deep  Drawing  Sheets,  Stove  and  Range  Sheets,  Black  Plate,  Etc. 
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The  Winter  Shovel 


The  Thew  gasoline  is  the  winter  shovel. 

It  is  just  the  shovel  for  those  odd  jobs  that  you  can  pick  up 
this  time  of  year  to  help  keep  down  your  overhead. 

It  has  the  same  range  and  flexibility  as  the  Thew  steam  shov- 
el. Except  for  gearing  to  a  single  source  of  power  it  is  identi- 
cal in  design  and  construction. 

Of  course  the  continuous  tread  truck  has  real  power  steer 
and  two  speeds.  The  steering  is  done  from  the  cab. 

With  the  gasoline  you  will  save  on  fuel  and  maintenance 
cost.  You  won't  have  to  have  a  night  watchman  and  a  fire- 
man. The  shovel  is  always  ready  for  work  and  easy  to  run. 
With  the  Thew  enclosed  house,  running  even  in  zero  weather 
is  not  uncomfortable. 

The  Ambler  Davis  Company  of  Philadelphia  own  this  winter 
shovel.  Get  their  opinion  of  it. 

Or  write  for  your  copy  of  Bulletin  601. 

The  Thew  Shovel  Company 

LORAIN,  OHIO 


^i^E^> 


Qfiew 

^ower  Shovels' 
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ihe 
GASTIRONPIPE 

that  Makes 
its  Own  Joinls 


Resisting  Severe  Exposure 
to  the  Elements 


THIRTY  miles  of  Universal 
Cast  Iron  Pipe,  sizes  2  in.  to 
12  in.,  laid  by  the  Key  West 
Gas  Company  nine  years  ago  is  giv- 
ing perfect  satisfaction. 

The  ability  of  'Universal'  to  give  de- 
pendable service  under  unusual  con- 
ditions is  readily  appreciated.  Con- 
sider the  'Universal' line  shown  above, 
recently  photographed   at  Key  West 


where  the  bank  washed  away  in  1919. 
Despite  repeated  attacks  of  heavy 
seas,  this  4-in.  Universal  Pipe  line 
continues  to  give  uninterrupted  serv- 
ice. 

Universal  Pipe  is  the  ideal  pipe  for 
water  supply,  high  pressure  lire  sys- 
tems, gas  lines  and  other  service 
where  freedom  from  leakage  is  para- 
mount. 


WM 


CAST 
IRON 


no  pouring,   no  calking — bell  holes  unnecessary 


THE  CENTRAL  FOUNDRY  COMPANY 

Subsidiary  of 

Iron  Products  Corporation 

41   East  42nd  St.,  New    York 
Sales   Offices:    New   York,  Chicago,  Birmingham,  Dallas,  San   Francisco 


34 


Mark,t—E  X  G  I  N  E  E  R  I  N  G     X  E  W  S  -  R  E  C  O  R  D— Place 


Vol.  89,  Xo.  26 


l/se  Jjfi     m 

PortdMek 


"PAVIXC,    BREAKLRS"   and    I-R   PORTABLE 
COMPRESSORS   enlarging  manhole. 


COMPRESSED-AIR  operated  machinery  i<  beinu; 
used  to  a  greater  extent  every  day  for  cutting 
asphalt,  breaking  out  concrete,  drilling  rock,  sand- 
blasting, paint  spraying,  etc.  It  does  the  work  rapidly 
and  economically,  is  comfortable  to  operate  and  sturdy. 

PAVING  BREAKER"— a  light,  compressed-air 
operated  one-man  machine  for  cutting  asphalt, 
breaking  up  concrete  roads  and  foundations  and  general 
demolition  work.  The  compressed-air  method  does  the 
work  in  one-fourth  the  time  and  at  one-third  the  cost 
of  hand  methods. 

JACKHAMER"  —  an  automatically  rotated  ham- 
mer type  rock  drill,  hand  held  or  mounted  and 
used  in  all  kinds  of  general  rock  drilling  work.  It 
is  operated  by  one  man  and  is  now  the  standard  drill 
for  trench  and  contract  work. 

PORTABLE  COMPRESSORS  —  complete  air 
compressor  plant  consisting  of:  air  compressor, 
gasoline  engine  or  electric  motor,  radiator  and  cool- 
ing system,  air  receiver,  etc.,  all  mounted  on  a  sub- 
stantial all-steel  truck  with  steel  wheels  and  axles. 

Bulletin   No.    4051 — "Paving   Breaker" 
Bulletin  No.  4046 — "Jackhamers" 
Bulletin   No.   3315 — Portable   Compressors 

INGERSOLL-RAND  COMPANY,  11  Broadway,  New  York 


Ihger^oU-Rand 


OF  A  SERIES  OF  ARTICLES  PICTURING  THE  INFLUENCE  OF  THE  ENGINEER  IN  THE  AFFAIRS 
OF  THE  WORLD.  PRESENTED  BY  THE  McGRAW-HlLL  COMPANY,  INC.,  WHOSE  PUBLICATIONS 
HAVE   SERVED  THE   ENGINEER   THROUGH    HALF    A    CENTURY    OF    INDUSTRIAL    PROGRESS 


Coal  Age 


Electrical 
World 


Electrical 
Merchandising 


American 
Machinist 


Industrial 

Engineer 

(  Publhhed  in  C/iicago) 


Engineering 
and  Mining 
Journal-Press 


American 

Machinist 

European  Edition 
(London) 


THE  BREADTH  OF 
ECONOMICS 

J^L  N  old  word  with  a  new  meaning  has  been  introduced 
/— m     into  the  affairs  of  men.  The  power  of  words  is  very 
I        m   great  and  an  understanding  of  them  is  one  of  the 
essentials  to  progress. 

(Q.  The  advancement  of  humanity  hinges,  to  an  almost  men- 
acing extent,  upon  a  complete  conception  of  the  word  econom- 
ics.Once  popularly  confined  to  finance,  it  has  grown  to  involve 
the  whole  realm  of  human  activity. 

d  Now  man  is  the  economic  factor  in  the  work  of  the  world. 
Whatever  he  does,  the  result — time,  effort,  ability  and  re- 
sources engaged — must  prove  up  under  the  standards  of  eco- 
nomics, or  be  judged  unworthy. 

(H.  But  who  has  brought  about  this  change,  this  revision  in 
the  conception  of  man's  advancement,  of  man's  inevitable  re- 
sponsibility? And  who  has  given  this  word  so  vast  a  power 
over  human  destinies  and  has  caused  so  gigantic  a  revolution 
for  the  benefit  of  all  humanity? 

d.  The  engineer.  His  is  the  responsibility.  He  it  is  who  has 
introduced  economics  into  all  the  affairs  of  men.  He  it  is  who 
has  provided  the  world  with  a  new  basis  for  judgment  and 
appreciation. 

<n.  The  engineer,  who  has  made  life  assume  a  scientific  instead 
of  a  chaotic  aspect;  who  has  developed  an  exactness  of  proce- 
dure; who  has  worked  out  cause  and  effect  on  a  calculable 
basis;  who  is  even  now  reducing  the  fever  of  misapplication 
of  life's  priceless  energies  and  putting  them  to  the  service  of 
constructive  happiness. 

dL  It  will  be  many  generations  before  the  mass  of  humanity 
knows  and  acknowledges  its  debt  to  the  engineer,  who  so 
quietly  brings  about  such  stupendous  revolutions  and  revela- 
tions, and  who  takes  the  past  and  links  it  to  the  present  for 
the  benefit  of  the  future. 

dL  Yet  while  the  acknowledgment  may  be  long  in  coming, 
the  engineer  has  his  reward  in  the  knowledge  of  work  well 
done,  in  the  joy  of  accomplishment,  in  the  feeling  of  power 
which  gives  him  the  opportunity  to  direct  the  courses  of  men 
even  before  they  are  aware  of  the  source  of  authority. 


y)       \^^^i^^^^m^m}imm^^^^^:^^^^^^^^^^^^^ 
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FROM        GILBERTS 


D   E       M  ^  G   J\r  £    f   E       


a 
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Word  Mongers'W 
Chattering  Barbers" 

*'Word  mongers"  and  "chattering  barbers,"  Gilbert  called 
those  of  his  predecessors  who  asserted  that  a  wound  made 
by  a  magnetized  needle  was  painless,  that  a  magnet  will 
attract  silver,  that  the  diamond  will  draw  iron,  that  the 
magnet  thirsts  and  dies  in  the  absence  of  iron,  that  a  magnet, 
pulverized  and  taken  with  sweetened  water,  will  cure 
headaches  and  prevent  fat. 

Before  Gilbert  died  in  1603,  he  had  done  much  to  explain 
magnetism  and  electricity  through  experiment.  He  found 
that  by  hammering  iron  held  in  a  magnetic  meridian  it  can 
be  magnetized.  He  discovered  that  the  compass  needle  is 
controlled  by  the  earth's  magnetism  and  that  one  magnet 
can  remagnetize  another  that  has  lost  its  power.  He  noted 
the  common  electrical  attraction  of  rubbed  bodies,  among 
them  diamonds,  as  well  as  glass,  crystals,  and  stones^  and 
•was  the  first  to  study  electricity  as  a  distinct  force. 

"Not  in  books,  but  in  things  themselves,  look  for  knowl- 
edge," he  shouted.  This  man  helped  to  revolutionize  methods 
of  thinking — helped  to  make  electricity  what  it  has  become. 
His  fellow  men  were  little  concerned  with  him  and  his  experi- 
ments. "Will  Queen  Elizabeth  marry — and  whom?"  they 
were  asking. 

Elizabeth's  flirtations  mean  little  to  us.  Gilbert's  method 
means  much.  It  is  the  method  that  has  made  modern 
electricity  what  it  has  become,  the  methodxwhich  enabled 
the  Research  Laboratories  of  the  General  Electric  Com- 
pany to  discover  new  electrical  principles  now  applied  in 
transmitting  power  for  hundreds  of  miles,  in  lighting  homes 
electrically,  in  aiding  physicians  with  the  X-rays,  in  freeing 
civilization  from  drudgery. 


General^Elecffcric 

general    Office     COnip3.IlV    Schenectady, N.Y. 


Qftat^H.D. 
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MdsoineterDrivesAwayYourliiinpinsTroubles 


r 

Note  the 
small  size 
Steam 
Pipes. 


Sizes  of  Pipes. 
Inches 
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350 

450 

750 

1,100 

2,200 

95 

140 

295 

430 

570 

745 

1,375 

2,100 

3,800 

How  can  there  be  Pumpinji  Troubles  with  a  Pulsomeler?  It  has 
no  cams,  rods,  pistons,  packing  and  other  trouble-making  inside 
mechanism  to  get  out  of  order.  It  has  no  sliding  parts.  It  re- 
quires no  lubrication.  It  requires  no  belting.  It  requires  no 
adjusting,  no  attention.  You  do  not  have  to  build  a  foundation 
Just  hang  the  Pulsometer  on  a  hook,  stick  the  suction  into  the 
water,  turn  on  the  steam  (exhaust  steam  will  do) — and  it  will 
begin  pumping  and  keep  it  up  until  it  sucks  dry. 

Note.     It's  easy  to  get  a  Pulsometer.    You  can  rent,  lease  or  buy 
one.     Just  get  in  touch  with  us. 

Get  n  cntnlog  from  us  or  the  agent  nearest 


Note  the 
small 
Boilers 
required 


PULSOMETER  STEAM  PUMP  CO. 

Executive  Offices;   220    West  42nd  St.,  New  York  City 


Henry  H.  Moyor  Comnany,  „„„„,„„r. 

lib    S     How.iril    St BALTIMORE 

KtHy-Derby  Co  ,  Inc..  „,,,^„„n 

People's   Gas   Blilff CHICAGO 

Beckwith   Mnchincly  Co.  

loOOO';     L^iUcsiile     Ave CLEVEL.^NP 

The  K.   B.   Noble  Comp^iiiy. 

•J49  Pearl  St VtA'JTFORD.  CONN 

J     1,.    Welborn HATTIESBUKG.     MISS. 

Miller  Supply  Co HUNTINGTON     W     VA 

H-  A.  Paine.  imMjm  St ...  HOUSTON.  TEX. 
Harron,  RirUarJ   t  MiCone. 

•:-;i  S.  San  Pedro  SI .  .  LOS   ANGKl.ES    r" 


Agencies    in    the    Following    Cities; 

Hunter   Maehinery  Co  .  _    _ 

West  side  of  10th  St.  Vi.iducl.  MILWAUKEE 

Wm    II     Ziet'ler  Comp.my. 

iTA    S.    Fillh    SI MINNEAPOLIS 

Turner    Supply   Cp.  ■ MOBILE.    ALA. 

Carlhago  Machine  Co CARTHAGE.  N.  Y. 

Woodward   Wight  &  Conip^iny,   Lid 

NEW  OKI. BANS 

Bcrow   Ma"hinery   Co..  „,„,. 

220    West   42nd   SI NEW   YORK   CITY 

''  Vi'-,  Commercial  Trust  Bldg  .  PHILAnELrlll  A 


Beckwith    Machinery   Co.. 

108  Paj-Uway  N.  S •. PITTSBURGH 

HaiTon.    RicUard  &   McCoric. 

13!)   Townsend   St SAN   FRANCISCO 

J.  A.  Manion,  Hcniy  TiMf: SEATTLE 

W.  L.  Sullivan TULSA.    OKLA 

Beckwith    Machinery    Co..  

CHAKl-KSTON.  W.  VA 
Powell    EuviipnicTit    Co.. 

4(i;i  MiAilluir  lildK WINNIPEG.  CAN. 

Ilirvard  Tinnhnll   Sl  Co 

Excelsior    Lilc    liUlf TORONTO.    CAN. 
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That  stands  for 

50  years'  experience 

— Look  for  it ! 


r 


-■:v^M«j^gytA 


Sluice  Gates  With  a  Pedigree 


An.v  good  foundry  can  produce  a  sluice  gate.  Perhaps 
it  will  be  a  good  sluice  gate.  But  is  it  worth  while 
to  take  chances?  You  must  ask  jourself  whether 
or  not  the  sluice  gates  you  purchase  will  simply  save 
you  money  on  first  cost — or  over  a  long  period  of 
yearsof  operation.  You  must  ask  yourself  whether  they 
have  been  well  designed,  whether  the  workmanship 


and  metals  are  up  to  a  certain  standard  of  excellence. 
And  in  Chapman  Sluice  Gates  all  these  questions 
are  answered  affirmatively — because  back  of  every 
Chapman  Sluice  Gate  lie  50  years'  of  experience 
and  reputation.  Send  for  the  Chapman  Catalog 
38 — a  fine  "text  book"  of  fine  products. 


The  Chapman  Valve  Mfg.  Co.,  Indian  Orchard,  Mass. 


ItKA.NCIIRii: 

New  York 

Uetruit 

San  Fraut'ipoo             Boston 

Cleveland 

Tulsa 

Pittsburgh 

Chicago 

Houston                       Philadelphia 

Los  Angeles 

S>Tacu?« 
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The  test  of  actual  years  of 
Service  has  demonstrated 

Golden-Anderson 

Patented  Automatic  Cushioned 

"Stop -Starter  Electric"  Controlling 

Altitude  Valves 


CONNECT  TO  OUTLET 
StDF  OR 


Solenoid 

furnished 

A.C.    or    DC 


Yoii  can't  afford  to  experiment  with  hystenis  of  electrical 
control  of  water-level  (pumps)  in  your  standpipes,  tanks, 
reservoirs.  The  failure  of  a  "system"  may  mean  heavy 
loss  in  water,  revenue,  troubles,  complaints,  etc.  Select 
the  best  you  can  possibly  afford»  after  thoro  investigation 
— remembering  always  that  the  valves  shown  here  have 
been  proven  efficient  for  this  work  by  years  of  real 
service. 

These  valves  will  "cut  in"  or  "cut  out"  one  or  mqre  driven 
pumps.  Actuated  by  the  fall  or  rise  of  water  level  in  standpipes. 
tanks  or  resen-oirs.  Control  pumps  automatically,  from  distant 
points  if  desired.  By  maintaining-  a  constant  water  level,  they 
overflow,  and  also  all  unnecessary 
pumping.  For  high  or  low  pressure. 
Air  ajid  water  ousliioned.  No  floats 
ni"  fixtures.  No  water  hammer  or 
shock.  No  metal  to  metal  seats. 
Solenoid  furnished  for  alternating-  or 
direct  cui-rent.  Especially  adapted 
for  railroads,  water  works  and  in- 
dustrial plants. 


ytop    wiitrr 


Sizes  to  30  ia. 


Will  Also  Operate  Warning  Bells  and  Signal  Lights 


"Hosts  of  References"^  Every  Valve  with  an  Absolute  Guarantee 


Golden- Anderson 
Patent 

Automatic      Cushioned 

Water-Regulating 

Valves 

1.  Maintain  an  absolutely 
constant  reduced  uiiter 
pressure  regardless  of 
pressure  fluctuations  uti 
the    initial    side. 

2.  Perfectly  cushioned  botli 
ill  opening  and  clo^iiiK. 
No  nietal-to-nn'tal  seat- 
ing. No  sticking  nr 
cliatlering. 

3.  Absolutely  self-contained. 
No  auxiliary  valve  or  by- 
pass   is  necessary. 

4.  Onco  adjusted,  no  fur- 
ther attention  Is  re- 
quired. 

5.  Sizes    to    30     Inches. 


Golden- 
Anderson 
Pat. 

Automatic 
Float    Valves 

1 .  Accur  a  t  e  !  y 
control  the 
water  in  open 
tanks,  hut 
wells,  reser- 
voirs, etc..  be- 
tween two  fixed 
limits. 

2.  Cushioned  by 
both  water 
and  air.  No 
metal  to 
metal  seating, 
pounding, 
sticking       o  r      chattering. 

'i.    Can    be    regulated    to    operate    quickly    or    slowly    on 
High   or  Low   pressures.      Float   swivels   to   any   angle 
desired. 
5 .    Construction.       H'^ai?     Iron     Body   .  Bronze      mounted. 
Virtually    indestructible,    due    to    service. 


GOLDEN-ANDERSON 

Patent  Automatic  Cushioned 
Electric   Water   Service   Valves 

I.  f;ive  instant  onntrol  (if  tlie  water  distrilni- 
tlon  from  the  pumping  plant  in  case  of  fiii? 
or   other   emerg'ency. 

*;.  Can  be  opened  or  elosed  by  electricity  by 
"■loeiny  a  small  switch  for  a  few  secojids 
only.    Thus  no  current  in  wasted. 

:\.  Can  be  provided  with  either  d.  e.  or  a.  o. 
solenoid  as  circuits  require. 

4.  Cushioned  in 
opening  and 
•  •losing  b  y 
both  water 
and  air.  Posi- 
tively operate 
without  wa- 
ter hammer, 
Si  u  r  g:  i  n  g . 
slicking:  or 
other  trouJble. 

.">.  Can  b<"  closed 
by  hand  likp 
any  ordinary 
vaive. 

Sizra    to    30    in. 


GOLDEN-ANDERSON 

Cushioned  Water  Relief 
Valves 

Automatically    Relieve    Excess 
Pressure — 

Prevent  Stress,  Strain  and  Bursting 
Mains 


Angle  and  Globe  Patterns 

Sizes  3'  in.   to  30  in. 


Golden- Anderson  Valve  Specialty  Co.,  1202  Fulton  Bldg.,  Pittsburgh,  Pa. 


38 


Market— E  N  G  I  N  E  E  R  I  N  G     N  E  \V  S  -  R  E  C  O  R  D— P?ace 


Vol.  89,  No.  2G 


Coffin  Valves 

Operate  the  great  South  Boston  Drydock 

Used  to  repair  the  giant  "Majestic" 

The  largest  Steamship  afloat  —  the  largest  Drydock 
in  the  country  —  the  largest  Manufacturers  of  the  largest 
Sluice  Gates  and  Gate  Valves  in  America  —  significant! 


Check  Valves 
Flap  Valves 
Foot  Valves 
Sewer  Gates 


Office  and  Works,  Neponsct,  Suburb  of 


aiwwi, 


S^ 


,«'^-    .A^'5Si#s^x'N#^Kv4^i'l'  s^x^ll 


^ 

Wj 


Sluice  Gates 
Gate  Valves 
Butterfly  Valves 
Fire  Hydrants 


REPRK.SKNTATIVKS: 
New  York  Cil/:    f.  \V.  Itrrgeii  i-  Co..  50  Churcb  St.  Pliiliidflpliia.  I'a.:    DrHiilT  *  Hopkiiis.  Morris  BuildinK 

Clrvelnnd.  Ohio:    Tomliiisun  Steam  Sperlalty  Co.,  l.TOT  .St.  Cliiir  Ave.  Kiin  Kra/HiMo.  CjiI.:  Tlleo.  F.  nriilBi'.   Moiiailnock  Buildinr 

Chicaso.  III.:   Wliitney  «  Ford.    l;i-;3  Cotlace  drove  Ave. 
Toronto.  Onl.:    Tlie  Arthur  S.   I.eiteli  Co.,  Ltd..    ItlOl   Kent   Biiildin: 
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Spirals  and  Bars 

For  Immediate  Shipment 

BESIDES  furnishing  bars  and  accessories 
for  concrete  reinforcing,  we  make  column 
spirals  of  any  size  and  specification  and  deliver 
the  material  at  your  job  just  when  you  specify — 
all  cut,  bent,  bundled  and  tagged  ready  to  be  set 
in  the  forms.  This  includes  column  ties,  bar 
spacers,  stirrups,  chairs,  etc. 

You  will  find  it  pays  to  get  our  lump  sum  or 
pound  price  estimate.  Send  in  your  engineers* 
or  architects'  plans  and  let  us  prove  it. 


Write  for  Ryerson  Journal  anj  Sloctz 
List,  containing  comalcte  information  on 
reinforcing  materiafs  and  other  steel 
products,  such  as  structurals.  bars, 
plates,   sheets,   tubes,  rivets,   bolts,  etc. 


esTAt.l.lSHSO    1942 


NCORPORATED    ISa* 


Joseph  I  Ryersdn  &  Son 

CHICAGO  ST.  LOUIS  OETPOn  BUFFALO  NEW  YORK 

BRANCH   OFP  ICES'  OeNVER  HOUSTON  JERSEY  CITY 

MlLVSfAUKEE  MJNNEAFCLIS  NEVViARK  SAN    FRANCISCO  TULSA 


RYERSON  STEEL' SERVICE 


40 


Market-E  N  G  I  N  E  E  R  I  N  G     N  E  W  S  -  R  E  C  O  R  D-Place 


Vol.  89,  Xo.  26 


For  Over 
Forty  Years 

Jeffrey  Engineers  have  cooperated  with  the 
men  responsible  for  results  in  the  Engineering 
and  Contracting  fields,  Industrial  and  Power 
Plants,  Public  Works,  etc. 

This  has  been  productive  of  successful  equip- 
ments, which  have  been  a  deciding  factor  in 
producing  greatest  production  at  lowest  cost. 

To  meet  the  imperative  demands  of  industry 
today  will  mean  in  many  plants,  new  methods, 
faster  and  more  dependable  material  handling 
equipments.  Jeffrey  experts  are  ready  to  help 
you  select  the  right  equipment  to  meet  the 
emergency. 

Jeffrey  Standard  Material  Handling  Ma- 
chinery Equipments  include: 

Elevators;  Chains  for  all  Elevating  Con- 
veying and  Power  Transmission  purposes; 
Conveyors  of  various  types;  Coal  and  Ashes 
Handling  Machinery;  Skip  Hoists;  Portable 
Bucket  Loaders  and  Belt  Conveyors;  In- 
dustrial and  Mine  Haulage  Locomotives; 
Coal  Mining  and  Tipple  Machinery,  etc. 

Ask  for  latest    Catalogs, 

The  Jeffrey  Manufacturing  Company 

923-99  North  Fourth  Street,  Columbus,  Ohio 

JEFFREY 

t^   MATERIAL  HANDLING  MACHINERY 


1 
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OxweUing  a  9-inch  crank  shaft  broken  in  three  places 


i-^9if 


What  Oxweld  has 
done  for  others — 
Oxrfeld  can  do 
for  you. 


An  illustrated  boot 
"Oxweld  Can  Do  It" 
tells  what  oxwelding 
is  doing — write  for  it 


WORLD'S     LARGEST 


An  Ounce  of  Cure 
Cheats  the  Scrap  Heap 

It  would  have  cost  a  lot  of  money,  to  say  nothing  of  lost  weeks,  to  replace  this 

badly  cracked  nine  inch  crank  shaft. 

The  oxwelder's  torch  put  it  back  to  work  -  as  good  as  new  -  in  a  few  days  and 

at  a  trifling  cost. 

That   IS  the  every-day  story  of  oxwelding-saving  time  and   money  wherever 

machines  of  metal  are  subject  to  wear  and  tear. 

And  in  production,  too,  the  oxwelding  and  cutting  blowpipes   are  turning  out 

stronger,  neater  products— quicker  and  at  a  great  saving. 

In  more  than  fifty  cities  are  stationed  Oxweld  Service  Engineers-why  not  ask 
r  Tave  one  of  these  experts  demonstrate  how  oxwelding  and  cutting  may  be 
used  in  your  plant  to  your  profit.    There  is  no  charge  for  such  service. 

OXWELD  ACETYLENE  COMPANY  <  Newark,  N.J.  <   Chicago  -  San  Francisco 

Sales  Representatives  in  the  Principal  Cities  of  the  World 
MAKER     OF    EQUIPMENT     FOR    OXWELDING     AND    CUTTING     PETALS 
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You  are  invited  to  inspect  the 
newest  Br'ownhoist  No.  2  creeper- 
truck  crane  at  the  Chicago  Good 
Roads  show,  January  15-19. 

We  would  like  to  meet  you  and 
talk  over  your  material  handling 
methods  with  you. 


The  Brown  Hoisting  Machinery  Co.,  Cleveland,  0. 

tlrauch  Olticcs:  New  York.  Chica»<o,  Pituburflh.  San  Fraocisco.  New  Orleans 
Products:  Locomotive  Cranes,  Buckets,  Belt  and  Chain  Conveyors.  Contractor's  Bunkers.  Htc. 

BROWNHOIST 


MATERIAL 


HANDLING 


MACHINERY 
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Personal  Liability 

ADVANCE  is  being  made,  steady  if  slow,  towards 
l\  establishing  the  doctrine  of  personal  liability  for 
preventable  accident.  During  the  past  year  or  two 
several  cities  have  been  added  to  the  small  list  of  those 
which  place  the  cost  of  firefighting  on  the  person 
whose  negligence  caused  the  fire,  and  about  a  dozen 
communities  now  follow  this  practice.  The  doctrine  is 
quite  general,  however.  It  applies  to  other  forms  of 
accident  than  fire,  to  railroad  operation  and  to  building, 
for  instance,  and  we  trust  that  in  no  too  far  distant 
time  it  may  be  made  practically  effective  here,  by  the 
joint  force  of  statute,  popular  conviction  and  judicial 
interpretation.  It  tends  to  build  up,  in  place  of  our 
well-recognized  national  tendency  to  neglect  and  care- 
lesness,  the  habit  of  taking  care.  The  forest  fire,  the 
broken  arm  and  the  train  wrecked  by  a  rotted  tie  will 
all  be  less  common  when  that  habit  has  become  estab- 
lished. I 

Unique  Sewage-Pump  Bids 

CAPITAL  charges  as  well  as  operating  expense  are 
less  frequently  taken  into  account  than  they  should 
be  in  comparing  the  cost  of  several  ways  of  accomplish- 
ing the  same  end  in  municipal  work.  A  notable  in- 
stance of  taking  both  into  account  is  afforded  by  the 
recent  electric-driven  sewage-pump  contract  letting  at 
Syi'acuse.  The  comparison  was  not  between  electric 
and  other  active  power  for  the  pumps  but  to  determine 
which  of  two  types  of  electric  motor  equipment — slip- 
ring  and  brush-shifting — would  be  most  economical. 
Itemized  bids  were  invited  for  the  various  units  of  each 
class  of  equipment.  To  reduce  the  bids  to  a  compara- 
tive basis,  amortization  charges  were  figured  on  the 
equipment  and  to  the  total  for  each  type  was  added  the 
annual  charge  for  current,  based  on  the  contractor's 
guarantee  as  to  amount  of  current  and  the  unit  cost  of 
the  current  to  the  city.  More  common  use  of  such 
refinements  in  bidding  may  be  expected  with  progress 
in  engineering  and  in  municipal  government. 

Better  Equipment  Maintenance 

MAKERS  and  users  bf  construction  equipment  and 
materials  are  both  striving  toward  the  common 
objective  of  securing  for  their  machinery  the  maximum 
service  on  the  job.  Some  contractors,  after  they  have 
purchased  their  plant,  make  the  mistake  of  paying  little 
or  no  attention  to  it  until  a  serious  breakdown  occurs. 
Then  the  job  may  have  to  be  shut  down  until  repairs 
can  be  made,  resulting  in  idleness  of  at  least  a  part  of 
the  working  force  and  a  setback  to  progress  schedules. 
Oftentimes  this  result  is  due  to  the  lack  of  an  inex- 
pensive repair  part  which,  if  it  had  been  kept  in  stock 
or  ordered  in  advance,  could  have  saved  its  actual  cost 
many  fold.  When  repair  parts  are  needed  they  are  gen- 
erally needed  badly  and  the  contractor  sends  in  the 
usual  "rush"  order  to  manufacturers  of  equipment  for 


replacements.  Time  and  again  shipments  of  this  sort 
are  delayed  because  the  individual  sending  in  the  order 
fails  to  be  specific  as  to  what  is  wanted.  The  manufac- 
turer puzzles  over  the  meager  information  he  receives 
and  often  has  to  wire  back  for  more  detailed  instruc- 
tions. There  is  an  opportunity  for  a  great  deal  more 
co-operation  than  now  exists  between  makers  and  users 
of  construction  machinery.  In  the  hope  that  a  recital 
of  actual  experiences  may  eliminate  some  of  the  diffi- 
culties Engineering  News-Record  started  in  its  depart- 
ment "From  the  Manufacturer's  Point  of  View"  in  the 
Dec.  14  issue  a  discussion  in  which  the  equipment  mak- 
ers tell  of  some  of  the  actual  conditions  governing  the 
supply  of  repair  parts.  Both  contractors  and  engineers 
should  follow  the  discussion,  which  continues  this 
week.  It  will  point  out  some  of  the  things  that  equip- 
ment users  do  that  should  not  be  done  and  may  indicate 
some  of  the  things  they  might  do  in  the  interests  of 
better  service.  This  general  subject  of  equipment 
maintenance,  long  neglected,  is  coming  to  the  front,  as 
was  indicated  at  the  recent  joint  conference,  in  Detroit, 
between  representatives  of  the  manufacturers  and  the 
Associated  General  Contractors  of  America.  The  dis- 
cussion above  referred  to  tells  the  story  from  the  manu- 
facturer's point  of  view.  At  a  later  date  it  may  be 
desirable  to  hear  the  contractor's  side  of  the  case.  Any 
one  with  anything  to  say  on  this  general  subject, 
whether  he  be  manufacturer,  contractor  or  engineer,  is 
invited  to  participate.  A  thorough  airing  of  the  views 
of  all  parties  concerned  cannot  help  but  improve 
present  conditions. 

Broadcasting  Practice 

IN  OUR  issue  of  Dec.  14,  we  criticised  the  repeated 
announcement  of  the  names  of  the  Radio  Corporation 
of  America  and  the  Westinghouse  Electric  and  Manu- 
facturing Co.  during  the  broadcasting  of  a  meeting  of 
the  American  Society  of  Mechanical  Engineei's.  We 
suggested  that  it  might  have  been  possiWe  that  the 
broadcasting  companies  required  these  repeated  an- 
nouncements of  their  names  as  one  of  the  conditions  of 
broadcasting  the  meeting.  The  Westinghouse  company 
informs  us  that  it  lays  down  no  such  condition,  but  that 
it  suggests,  for  the  information  of  the  hearers,  that  the 
code  designation  of  the  transmitting  station  be  re- 
peated at  convenient  intervals.  Broadcasting  experience 
has  indicated  the  desirability  of  such  practice. 

Asphalt  Inspection 

ASPHALT  plant  inspection  methods  are  outlined  in 
l\  rather  remarkable  detail  in  an  article  by  Prof. 
W.  J.  Emmons  in  this  issue.  It  is  not  often  perhaps 
that  so  close  control  as  is  here  demanded  is  found  in 
practice".  Indeed  it  is  often  contended  that  more  than 
general  watchfulness  is  not  warranted  when,  as  is  com- 
monl.v  the  case,  a  maintenance  guarantee  clause  is  writ- 
ten into  the  contract.     With  a  clause  of  this  kind  in 
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force  the  contractor  naturally  resents  exacting  control 
of  plant  operation.  Indeed,  to  regulate  his  mixtures 
and  then  demand  that  he  guarantee  their  behavior  and 
life  over  a  term  of  years  is  unqualifiedly  unfair.  Reten- 
tion of  the  maintenance  guarantee  clause  in  paving  con- 
tracts precludes  as  a  matter  of  mere  justice  plant  in- 
spection so  detailed  and  exacting.  In  respect  to  the 
relative  scientific  merit  of  the  two  practices  there  would 
seem  to  be  little  doubt.  Good  plant  inspection  and 
control  is  a  far  more  scientific  and  sure  way  of  securing 
good  asphalt  mixtures  than  is  any  guarantee  clause 
that  can  be  enforced  in  practice.  Another  advantage  is 
ttiSit  it  gives  the  engineer  records  with  which  he  can 
do  something  to  interpret  service  failures.  On  the 
whole,  probably  the  cost  of  plant  inspection  is  no 
greater  than  the  charge  which  the  contractor  mak-s  for 
risk  in  signing  a  maintenance  guarantee.  Whatever  it 
may  reasonably  cost,  it  is  worth  the  price  as  the  only 
sure  way  of  obtaining  what  the  engineer  specifies  and 
the  public  pays  for. 

Optimi.sm  al  Indianapolis 

OPTIMISM  prevails  in  the  editorial  sanctum  of  the 
Indianapolis  Commercial.  The  burden  of  an  edi- 
torial head  "Public  Service"  printed  Dec.  17  is  that 
both  the  city  officials  of  Indianapolis  and  the  members 
of  the  State  Legislature  are  being  confronted  by  a 
demand  from  the  public  for  better  results  than  are  now 
being  given  for  their  tax  dollars.  "Sooner  or  later," 
says  the  Commercial,  "the  inefficient  public  servant  will 
be  turned  out.  Officials  with  their  ear  to  the  ground — 
or  in  more  euphemistic  terms  'the  wise  public  official' 
who  wishes  to  continue  in  office — will  not  overlook  the 
fact  thal^  more  and  more  the  tax-paying  public  is  de- 
manding for  every  dollar  expended  an  honest  dollar  of 
return."  Although  this  does  not  credit  public  servants 
with  high  ideals  yet  basically  the  Commercial  is  sound. 
If  better  public  service  comes  it  will  be  because  of  an 
insistent,  persistent  and  intelligent  demand  from  citi- 
zens and  tax-payers.  This  alone  is  not  enough.  The 
public  must  show  its  willingness,  once  its  needs  have 
been  formulated  and  agreed,  to  entrust  the  planning 
and  execution  of  its  work  to  technically  trained  men, 
reasonably  paid,  free  from  political  interference  and 
sure  of  their  positions  during  good  behavior  and  effi- 
cient service. 

One  Element  of  Progress 

AS  REFLECTIONS  on  engineering  progress  come 
l\  upon  the  mind  at  the  turn  of  the  year,  the  large 
achievements  engage  attention,  and  the  progress  made 
in  better  utilization  of  materials  and  effort  is  over- 
looked. It  is  that  element  of  progress  which  is  found 
in  routine  activities  and  is  therefoi'e  unobtrusive.  Yet 
it  is  the  principal,  ever-present  objective  of  the  engi- 
neer and  of  those  who  work  with  him,  though  doubtless 
subconscious  and  unrecognized  in  most  of  us.  In 
seeking  continually  for  elimination  of  waste  and  truer 
adaptation  of  material  to  service,  he  carries  his  art 
forward  to  that  perfection  on  which  new  creative 
achievement  can  be  based.  This  tendency  is  found  in 
all  branches  of  the  constructive  arts ;  in  production,  by 
the  seeking  for  greater  uniformity  or  better  controlled 
diversity  of  product;  in  marketing  and  .standardiza- 
tion, where  culling  is  transformed  into  grading  and  new 
uses  are  found  for  the  remnants  which  existing  mar- 
kets do  not  absorb;  and  in  engineering  design. 


What  Is  a  "Sales  Engineer"? 

AMONG  the  letters  published  in  this  issue  is  a  protest 
L  against  the  term  "sales  engineer".  Our  corre- 
spondent contends  that  it  is  an  anomaly,  that  the  ethics 
of  selling  and  of  engineering  practice  are  incompatible, 
and  that  those  engineers  who  perpetuate  the  term  to 
describe  the  salesman  who  has  engineering  training  or 
who  sells  an  engineering  product  are  performing  a 
disservice  to  their  profession. 

We  sjTnpathize  with  Mr.  Bedell.  And  if  we  limit  the 
correct  use  of  the  word  "engineer,"  as  he  has  done,  to 
describing  those  whose  occupation  is  to  supply  dis- 
interested technical  knowledge  and  skill  for  the  sei-vice 
of  others,  the  soundjiess  of  his  contention  is  obvious. 
He  is  correct  again  when  he  ascribes  the  growth  of  the 
practice  largely  to  the  manufacturers'  efforts  to  capital- 
ize the  general  respect  for  the  term  "engineer"  and  to 
invest  with  a  certain  prestige  the  men  he  sends  out  to 
sell  his  goods.  And  it  is  just  this  promiscuous  appro- 
priation of  the  name  that  is  largely  responsible  for  the 
difficulty  in  setting  up  and  maintaining  high  profes- 
sional standards  in  engineering  practice. 

In  seconding  Mr.  Bedell's  plea  that  use  of  the  term 
"sales  engineer"  should  be  discouraged  by  engineers  and 
their  professional  societies,  we  are  not  unmindful  of 
certain  related  circumstances  which  have  contributed  to 
the  gro'v\i;h  of  the  practice  and  which  must  be  remem- 
bered when  we  try  to  check  it.  One  of  these  is  the 
traditionally  loose  application  of  the  word  "engineer" 
which  unfortunately  has  not  enjoyed  the  limitation  Mr. 
Bedell  has  placed  upon  it.  Often  it  is  used  less  to  define 
a  vocation  than  to  describe  a  type  of  training.  Then 
again,  specialization  both  in  training  and  in  vocation 
has  brought  about  the  use  of  many  qualifying 
adjectives;  and  this  may  have  had  something  to  do  with 
the  readiness  of  engineers  themselves  to  accept  "sales 
engineers"  as  just  another  variety.  But  neither  of  these 
circumstances  can  justify  the  use  of  the  name  "en- 
gineer" to  describe  any  vocation  in  which  an  engineer- 
ing graduate  may  happen  to  find  himself. 

Furthermoi-e,  it  is  true  that  not  all  manufacturers 
who  employ  "sales  engineers"  do  it  for  the  sake  of 
window  dressing.  Some  sales  engineers  are  in  fact  not 
salesmen  at  all  in  the  sense  of  booking  orders.  Some  of 
them  are  employed  to  advise  prospective  or  actual  cus- 
tomers as  to  technical  questions  involved  in  a  sale  or 
to  present  technical  considerations  that  may  influence 
a  sale.  The  value  of  such  advice  is  not  in  question 
here — the  prospect  or  the  customer  knows  with  whom 
he  is  dealing  and  can  use  it  as  he  may  see  fit.  This,  to 
be  sure,  is  not  a  professional  relationship,  but  it  is  a 
technical  relationship  and  can  scarcely  be  included 
under  the  head  of  salesmanship.  Perhaps  a  title  other 
than-"sales  engineer"  may  fit  more  accurately;  but  when 
the  individual  is  an  engineer  by  training  and  engf-ged 
in  a  technical  activity,  it  is  easy  to  understand  how  this 
practice  could  have  grown  up  without  intention  to  mis- 
lead or  to  exploit  the  engineer's  title.  Frequently, 
indeed,  it  is  the  engineer  employed  on  such  work  who  is 
most  insistent  upon  a  title  that  will  retain  him  in  the 
ranks  of  the  engineers  despite  the  commercial  flavor  of 
his  work. 

Into  Mr.  Bedell's  comment  on  sales  and  professional 
ethics  no  invidious  comparison  should  be  read.  He 
assumes  no  "holier-than-thou"  attitude.  He  simply 
states  a  fact.  The  salesman  is  frankly  an  advocate. 
The  engineer — in  the  restricted  sense — must  be  more 
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of  a  judge.  The  advocate,  in  whatever  sphere,  has  a 
code  of  ethics  by  which  the  worthy  are  guided.  The 
judicial  officer  likewise  has  his  code.  Each  must  be 
judged  by  his  loyalty  to  his  own  code,  and  to  judge 
either  by  the  code  of  the  other  would  be  decidely  unfair. 
There  is  no  question  as  to  one  being  better  or  higher; 
they  are  based  upon  radically  different  relationships. 
In  the  interest  of  higher  professional  standards  in 
engineering,  the  whole  broad  question  opened  up  by 
Mr.  Bedell  deserves  discussion.  The  principle  involved 
is  not  confined  to  the  "sales  engineer."  What  of  the 
"contracting  engineer"?  Is  it  not  involved  here  also? 
Several  material  questions  leap  to  mind;  doubtless 
there  are  others.  What  do  most  of  the  so-called  sales 
engineers  actually  do?  Do  they  render  technical  advice; 
or  do  they  sell  or  promote  sales?  Is  the  tei-m  frequently 
applied  to  salesmen  of  little  or  no  engineering  training? 
Will  not  discouragement  of  the  practice  help  us  toward 
a  more  clear-cut  definition  of  what  we  mean  by  "en- 
gineer"? Most  pertinent  of  all  perhaps:  How  do  the 
professional  engineering  societies  now  rate  experience 
as  a  "sales  engineer"  when  estimating  a  candidate's 
Qualification  for  membership? 


Building  for  Permanence 

LOOKING  back  over  the  changes  in  our  practical  arts 
^  during  the  past  three  or  four  decades  one  may 
discern  a  slow  but  continuous  movement  toward  as- 
suring longer  life  of.  their  products.  The  civil  engi- 
neer's art  is  no  exception;  it  is  affected  just  as  are 
the  others.  We  build,  or  try  to  build,  more  lasting 
works  than  in  the  pioneer  days.  The  spirit  of  the  fron- 
tier railroad,  of  the  mining  camp,  of  the  aspiring  young 
metropolis,  is  fast  disappearing— even  today  but  little 
is  left — and  its  disappearance  denotes  a  change  in  the 
purposes  that  control  constructional  planning.  Stand- 
ards of  merit  have  been  modified;  our  valuation  of 
what  the  builder  produces  has  been  rearranged  to  ac- 
cord a  recognized  place  to  permanence. 

The  causes  of  the  change  are  obvious.  The  impor- 
tant thing  to  note  is  that  our  altered  attitude  concerns 
almost  everything  that  the  civil  engineer  plans  and 
constructs.  Some  generations  ago,  none  but  the  water- 
supply  engineer  thought  it  worth  while  to  plan  far  into 
the  future ;  one  may  suspect  that  the  general  excellence 
of  the  country's  water  service  traces  back  to  this  early 
perception  of  long-time  values.  On  the  other  hand,  the 
men  who  planned  roads,  railroads,  bridges  and  build- 
ings hardly  looked  beyond  their  present.  They  could 
not  afford  to  plan  more  farseeingly,  perhaps,  or  they 
were  too  busy  with  the  task  of  building  quickly. 

Much  waste  followed  in  the  train  of  these  old-time 
practices.  Loss  by  fire,  by  decay  and  by  many  kinds  of 
obsolescence  has  borne  heavily  upon  us  and  has  taught 
us  much.  We  have  been  learning  step  by  step  that  it 
is  not  profitable  to  continue  to  do  as  we  did  in  the  years 
of  mushroom  growth.  The  present-day  demand  is  un- 
mistakably for  permanence. 

But  the  situation  is  in  a  way  characterized  by  the 
term  "demand."  Permanence  is  a  commercial  demand, 
not  an  ideal  that  serves  the  planner's  inspiration  and 
therefore  embodied  in  his  work.  The  market  asks  for 
substantial,  reasonably  long-lived  results,  and  the 
builder  adjusts  his  planning  to  suit  this  demand.  He 
endeavors  to  provide  permanence  by  computing  and  de- 
signing— and  in  a  measure,  he  succeeds — but  he  does 
not  raise  permanence  to  the  rank  of  a  controlling  ideal, 


co-ordinate  with  suitability  and  service-excellence. 
Under  these  conditions  can  permanence  have  its  full 
and  proper  influence  upon  our  art? 

To  make  the  change  in  view  more  tangible,  we  may 
take  bridge  practice  of  thirty  or  forty  years  ago,  which 
typified  the  mushroom-growth  stage,  and  then  take  the 
present-day  practice,  when  bridge  money  is  spent  al- 
most lavishly.  In  the  earlier  period  bridges  were 
bought  for  the  day's  usefulness  only,  with  price  as  the 
highest  consideration  and  with  vision  bounded  by  the 
term  of  office  of  the  town  or  county  commissioners. 
There  has  been  a  revolution  since  then.  The  revolution 
in  traffic  conditions  has  brought  it  about.  But  whether 
there  has  been  essential  change  in  the  bridge-builder's 
own  spirit  of  working  is  open  to  grave  doubt.  To  a 
great  extent  we  still  build  bridges  for  the  need  of  the 
day  only — let  tomorrow  take  care  of  itself! 

Changes  in  building  construction  are  of  similar 
meaning.  Mercantile  building  has  advanced  far  toward 
being  established  on  a  standard  of  permanence,  largely, 
however,  through  the  dictates  of  fire  protection  rather 
than  the  thought  of  planning  for  permanence.  We  are 
not  yet  prepared  to  think  of  buildings  remaining  in 
service  and  being  truly  serviceable  for  many  genera- 
tions. And  so,  while  we  have  built  many  structures  of 
substantial  materials,  they  were  planned  for  short-time 
service  and  in  time  will  clutter  up  our  cities  with  anti- 
quated buildings,  monumental  they  may  be,  but  hin- 
drances to  progress.  There  is  steady  advance  however, 
in  this  field  of  commercial  buildings  and  gradually  there 
grows  a  conscious  conception  of  the  ideal  of  permanence. 
Not  so  in  the  field  of  dwellings.  We  have  grown  out 
of  the  shack-town  period  of  the  Chicago  conflagration, 
but  we  do  not  yet  strive  for  permanence  in  the  fullest 
sense.  Nowhere  are  houses  planned  and  built  to  be 
lived  in  as  homes  for  long  decades.  The  zoning  move- 
ment may  operate  to  improve  the  conditions  responsible 
for  this  fact,  but  its  influence  can  not  yet  be  forecast. 
As  matters  stand  today,  our  dwelling-house  construc- 
tion remains  poor  and  ephemeral,  as  much  so  in  the  case 
of  the  planned  house  of  the  well-to-do  as  in  that  of 
the  carpentered  homes  of  the  masses.  Therefore  we 
rebuild  and  will  continue  to  rebuild  every  twenty-five 
years,  until  a  more  conscientious  spirit  comes  into  con- 
trol and  the  planner  strives  to  make  each  brick  and 
each  joist  a  thing  that  will  serve  its  full  purpose  far  on 
into  the  indefinite  future. 

In  utilitarian  engineering  construction  the  conditions 
of  past,  present  and  future  are  quite  parallel  to  those 
outlined.  Examination  of  any  individual  field  will  illus- 
trate the  transition  from  building  for  a  decade  to  build- 
ing for  a  quarter  century  or  so,  and  the  steady  move- 
ment toward  building  for  the  unlimited  future.  In  each 
field,  too,  it  may  be  seen  that  planning  of  enduring 
worth  is  more  likely  to  result  if  the  planner  is  inspired 
with  a  profound  belief  that  his  construction  will  and 
must  endure.  The  great  bridge  cannot  spring  from  a 
brain  filled  with  the  thought  that  thirty  or  forty  or 
forty-five  years  will  see  the  end  of  its  life.  It  will 
be  great  only  if  there  is  wrought  into  every  detail  the 
belief  that  it  will  serve  forever. 

This  is  the  coming  spirit  of  all  the  engineering  arts. 
The  engineers  of  the  pioneer  era  built  well,  no  doubt, 
for  their  day  of  uncertain  and  speculative  development 
but  the  conditions  of  those  days  have  disappeared 
Future  needs  will  be  met  truly  only  if  permanence  be- 
comes the  ideal  of  all  planning  and  building. 
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Foundation  and  Framing  Design  of  Colfax  Power  Station 

structure  Characterized  by  Simplicity — Concrete  Mat  Foundation  on  Gravel — Column  Loads  Distributed 
by  Reinforced-Concrete  Walls— Special  Retaining  Wall  and  Sea  Wall  Held  by  Ties — Stack  Towers 

By  M.  E.  Thomas 

structural  Knginecr.  Dwight  1^.  Kobin-son  &  Co.,  Inc. 

COLFAX  STATION,  recently  completed,  i.s  a  mine-  to  25  ft.  at  the  south  side.  The  variations  in  depth, 
mouth  superpower  plant  situated  on  the  Allegheny  made  in  horizontal  steps,  bring  the  foundations  down  to 
River  about  15  miles  from  the  center  of  Pittsburgh  the  underlying  gravel  and  sand,  which  slopes  from  the 
and  only  one  mile  from  the  Hanvick  coal  mine,  which  north  side  of  the  property  down  to  the  river  bed. 
supplies  it.  It  is  the  most  recent  addition  to  the  The  wall  load  is  distributed  to  the  soil  by  reinforced- 
"Duquesne  Ring,"  a  66,000-volt  loop  which  encircles  concrete  footings,  which  in  common  with  other  parts 
Pittsburgh.  The  ultimate  capacity  of  the  station  is  of  the  station  foundation  were  proportioned  for  a  soil 
300,000  kw.,  made  up  of  five  60,6oO-kw.  units.  The  loading  of  3  to  4  tons  per  square  foot.  On  the  north 
size  is  limited  only  by  the  supply  of  condensing  water  side  all  of  the  transverse  foundation  walls  are  tied  to- 
available  from  the  Allegheny  River.     While  there  are     gether  by  a  deep  reinforced-concrete  beam  which  forms 

the  foundation  for  the  exte- 
rior wall.  On  the  south  side 
they  are  similarly  connected 
by  the  longitudinal  wall  un- 
der the  columns  between  the 
boiler  and  turbine  rooms; 
this  wall  is  4  ft.  thick  and  is 
"bout  30  ft.  high  above  top  of 
turbine-room  basement  mat. 
A  reinforced-concrete  slab 
construction  supported  on 
top  of  the  foundations  forms 
the  boiler-room  basement 
floor  at  El.  754. 

Turbine  Room  Foundation 
— The  turbine  room  basement 
i.s  253  ft.  6  in.  long,  80  ft. 
w  ide  and  29  ft.  3  in.  deep. 
and    is   designed   to  contain 
the  foundations,  condensers, 
etc.,  for  the  two  turbine  gen- 
erator units.     Its  north  and 
south  walls,  each  4  ft.  thick 
and   30   ft.   high,   distribute 
the   crane   and   roof   column 
loads  to  the  foundation  mat, 
which  forms  the  floor  of  the 
basement.    The  east  and  we.^t  ends  are  closed  by  retain- 
ing walls  which  also  form  the  foundations  for  the  walls 
of  the  building.     The  east  wall,  to  provide  for  future 
extension,  was  constructed  of  vertical  I-beams  with  brick 


FIG.    I      l-UUKI.XG    .\OUTH  AT  COMPLETi;i)   Cwi^l-A-V    STATIUX 
Outdoor   switching   .station   at   left.     Intake    screen  well  at  middle  of  sea  wall.     Ultimate 
station  capacity  is  300,000  kw..  half  of  which      is    provided    for    by    the    present    building. 
The   right-hand  end    wall    is   removable,    for    future  extension. 


no  radical  departures  from  general  practice,  the  methods 
of  construction  and  general  layout  represent  a  com- 
bination of  some  of  the  best  ideas  in  power-plant 
engineering. 

The  structural  features,  in  common  with  other  details  arches  between,  tied  back  to  deadmen  to  take  the  earth 

of  the  plant,  are  interesting  because  of  the  simplicity  pressure. 

with  which  they  have  been  woi-ked  out.     The  frame-         The   turbine   room    basement    floor   being   below  the 

work  of   the   station    is    steel.      The   foundation   is   of  pool  level  of  the  river  is  designed  to  resist  the  upward 

box  type,   in  which  the  basement  walls  serve  as   dis-  hydrostatic  head  of  about  30   ft.    (extreme  low  water 

tributing  girders  to  distribute  the  column  loads  to  the  is  about  El.  721,  while  maximum  high  water  is  754) 

footings,  these  latter  being  either  continuous  mats  or  and  is  waterproofed  over  the  entire  area  including  part 

spread  wall  footings,  according  to  local  requirements,  of  the  side  walls.     The  basement  floor  therefore  con- 

The   general  profile   of  the   foundation   was  controlled  sists  of  a  reinforced-concrete  mat  generally  6  ft.  thick, 

largely  by  the  depth  to  firm   bearing  soil,   a  compact  except  over  the  area  adjacent  to  the  turbine  founda- 

sand  and  gravel  stratum.  tions,  where  it  is  increased  to  8  ft.  9  in.  to  accom- 

Boiler  Room  Foundation — The  load  from  the  boiler  modate   air   ducts   and  tanks, 
room  columns  is  distributed  by  continuous  transverse         On  the   south   side  the  main   wall   is   carried   in   its 

reinforced-concrete  wails  reinforced  as  beams,  extending  full  thickness  of  4  ft.  down  to  a  depth  of  14  ft.  7  in. 

from  the  north  side  of  the  building  to  the  wall  adjoin-  below  the  bottom  of  the  concrete  mat.    This  wall  forms 

ing  the  turbine  room.     These  walls  are  3  ft.  thick  and  the  south  side  of  the  intake  tunnel,  14  ft.  9  in.  wide 

vary    in   depth    from    10    ft.    3   in.   at   the   north    side  and  13  ft.  1  in.  deep,  which  runs  longitudinally  under 
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FIG.    2— TYPICAL   CROSS-SKCTION   OF   STATION,    ALLEGHENY  RIVER  AT  LEFT   (SOUTH) 


the  turbine-room  mat.  The  tunnel  is  210  ft.  long  and 
is  divided  by  a  wall  near  the  center,  each  part  sup- 
plying the  circulating  water  to  the  condensers  of  one 
unit  by  means  of  three  suction  pipes  through  the  roof 
of  the  tunnel,  and  each  part  connected  by  a  transverse 
tunnel  under  the  discharge  tunnel  to  the  screen  well. 

Electrical  Bay  Foundations — Under  the  entire  elec- 
trical bay  is  placed  the  discharge  tunnel,  designed  for 
a  capacity  to  provide  for  the  future  extensions,  since 
it  connects  with  the  discharge  to  the  river  at  its  west 
end.  This  tunnel.  12  ft.  deep  by  45  ft.  wide,  is  divided 
by  two  longitudinal  conci'ete  walls  provided  with 
openings  at  intervals  to  cross-connect.  Its  roof  forms 
the  floor  of  the  electrical  bay  basement. 

From  the  west  end  of  the  building  the  discharge 
tunnel  is  continued  at  an  angle  of  about  45  deg.  to  the 
axis  of  the  building  to  a  point  back  of  the  harbor  line, 
where  it  discharges  into  the  river.  Provision  has  been 
made  for  the  future  extension  of  the  discharge  tunnel, 
back  of  and  parallel  with  a  future  sea  wall  at  the  harbor 
line,  and  to  discharge  into  the  river  several  hundred 
feet  farther  downstream. 


The  transformer-room  floor  consists  of  heavy  rein- 
forced-concrete  beams,  running  transversely  and  span- 
ning between  the  longitudinal  foundation  walls,  with 
reinforced-concrete  floor  slabs. 

Screen  Well — The  screen  well  is  placed  with  the  south 
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PIG.  3— FORMS  FOR  BOILER-ROOM  FOUNDATION 
Cross-walls  distribute  column  loads  to  mat  foundation. 


FIG.  4— REINFORCING  OF  MAT  UNDER  TURBINE  ROOJI 

side  on  the  harbor  line  at  about  the  center  of  the 
present  electrical  bay.  It  is  44  ft.  long  and  32  ft.  8  in. 
wide,  and  is  divided  by  a  transverse  vertical  concrete 
wall  into  two  independent  units,  each  supplying  the 
circulating  water  for  one  turbine  unit.  On  the  north 
side  it  connects  with  the  intake  tunnels  by  means  of 
two  transverse  cor^rete  tunnels,  each  8  ft.  x  12  ft. 
6  in.,  passing  under  the  discharge  tunnels.  On  the 
south  side  the  two  wells  are  connected  with  the  river  by 
four  openings  each  7  ft.  3  in.  wide  and  10  ft.  high, 
whose  lower  edge  is  flush  with  the  bottom  of  the  well. 

Two  8x  12]-ft.  transverse  tunnels  connected  with  the 
discharge  tunnels  are  placed  directly  over  the  two 
transverse  intake  tunnels,  the  four  tunnels  forming  one 
construction.  These  two  tunnels  run  under  the  elec- 
trical bay  to  the  back  of  the  screen  well  and  are  con- 
nected with  the  screen  well  back  of  the  trash  racks 
by  openings  5  ft.  square  controlled  by  a  valve  to  by- 
pass the  discharge  water  into  the  intake. 

Sea  Wall — A  sea  wall  about  50  ft.  high  extends  along 
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the  harbor  line,  flush  with  the  south  side  of  the  screen 
well.  It  is  of  reinforced  concrete,  3  ft.  6  in.  thick  at 
ground  surface  and  about  6  ft.  thick  at  the  bottom, 
where  it  rests  on  a  concrete  foundation  10  ft.  wide 
and  from  5  to  8  ft.  deep.  The  lateral  thrust  from  the 
earth  pressure  is  taken  by  reinforced-concrete  ties  from 
the  sea  wall  to  the  building,  an  upper  row  near  the 
top  and  a  lower  row  about  one-third  of  the  height 
from  the  bottom.  The  ties  are  spaced  horizontally 
about  12  ft.  apart.  Considerable  economy  results  from 
this  type  of  construction  as  compared  with  a  self- 
supporting  wall  of  the  same  height. 

Superstructure — The    superstructure   generally    is    a 
self-supporting  structui-al  steel  frame  with  steel  gird- 


The  lower  sections  of  most  of  these  stack  columns  carry 
a  load  of  over  1,500,000  lb.  Steel  I-beam  grillages  dis- 
tribute the  column  loads  to  the  concrete  foundation 
walls.  Anchorage  is  provided  by  four  2^-in.  anchor 
bolts  4i  ft.  long. 

Eighty-four  feet  above  the  basement  floor  the  base 
of  the  steel  stacks  are  supported  by  the  stack  base 
framing.  A  system  of  girders  forms  approximately 
two  squares,  one  within  the  other,  between  which  24-in. 
I-beams  are  framed  at  distances  of  2  to  3  ft.,  the  space 
between  being  filled  with  concrete.  This  forms  a  steel 
and  concrete  mat  upon  which  the  steel  stack  rests.  The 
interior  square  is  floored  with  a  reinforced-concrete 
slab.     The  stack  is  anchored  to  the  mat  by  means  of 
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FIG.   5— FR.\MING  FEATURKS  OF  COLFAX    STATION.   A   MI  .XE-MOUTH  POWER  HOl'SE 


Upper  left,  turbine  room  frame,  boiler  room  at  right. 
Lower  left,  steel  foundation  for  60.000-k\v.  turbine  unit. 

ers  and  beams  supporting  reinforced-concrete  slabs 
for  all  floors  and  roof.  The  walls  are  generally  of 
brick,  except  some  special  walls  of  reinforced  conci-ete 
and  the  east  (extension)  end  wall,  which  is  of  hollow 
tile  construction. 

The  boiler  room  is  about  350  ft.  x  108  ft.  between 
column  centers  and  87  ft.  high  from  the  basement  floor 
level  to  the  low  point  of  the  roof. 

Between  each  group  of  four  boilers  on  both  the  north 
and  south  sides  the  four  columns  are  braced  together 
from  top  to  bottom  with  diagonal  bracing,  forming 
four  braced  towers,  12  ft.  x  23  ft.  9  in.,  which  -■support  the 
stacks  and  carry  the  wind  stresses  to  the  foundation. 


Upper  right,  reinforcement  and  forms  of  coal  bunker. 
Lower  right,  outdoor  switching  station. 

twenty-eight  2i!-in.  bolts  passing  through  pipe  sleeves 
in  the  concrete  to  pairs  of  10-in.  channels  which  dis- 
tribute the  upward  load  to  the  bottom  flanges  of  the 
24-in.  beams. 

Stacks — The  stacks  are  self-supporting  brick-lined 
steel  stacks,  21  ft.  9  in.  in  diameter  inside  of  the  shell 
and  271  ft.  high  from  the  base,  or  355  ft.  high  above 
the  ground.  From  30  ft.  above  the  base  the  stack  flares 
out  to  a  diameter  of  28  ft.  at  the  base,  where  heavy  angle 
seats  and  stiff'eners  provide  connections  for  the  anchor 
bolts.  The  breeching  connections  for  the  flues  are  on 
opposite  sides  of  the  stack.  The  lining  consists  of  45-in. 
hollow  firebrick  blocks  supported  by  horizontal  angles 
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riveted  to  the  shell  at  inter- 
vals of  abouf  10  ft. 

Coal  Bunkers — The  main 
coal  bunker,  over  the  boiler 
room,  i.s  of  reinforced  con- 
crete and  is  22  ft.  9  in.  wide 
and  28  ft.  9  in.  deep  inside 
from  top  of  conveyor  floor. 
Its  capacity  is  10  tons  per 
lineal  foot.  The  12-in.  side 
walls  embed  vertical  8-in. 
beams,  and  are  designed  to 
act  as  girders  to  carry  the 
entire  weight  of  the  bunker 
and  coal  to  the  steel  columns 
without  the  aid  of  the  struc- 
tural steel.  The  side  walls 
also  take  the  lateral   thrust 

of  the  coal  and  ars  tied  together  by  reinforced-con- 
crete  beams.  The  reinforced-concrete  bottom  is  of 
suspended  type.  Cinder-concrete  crickets  form  pockets 
to  the  coal  spouts. 

At  the  west  end  of  the  boiler  room  is  a  coal  tower, 
whose  main  floor,  on  the  level  of  the  boiler  room  floor, 
is  connected  with  the  coal  trestle  and  carries  track 
stringers  and  rails  continuous  with  those  of  the  trestle. 
Directly  under  these  tracks  are  two  reinforced-concrete 
coal  hoppers  of  150  tons  capacity  each.  The  upper 
part  of  the  tower  contains  employees'  quarters  and 
conveying  machinery. 

Turbine  Room — The  turbine  room  is  about  254  x  84  ft. 
wide  center  to  center  of  columns,  and  is  roofed  with 
steel  trusses  60  ft.  above  the  floor.  A  monitor  and 
skylight  34  ft.  wide  run  the  length  of  the  turbine  room. 

The  turbines  are  supported  on  structural  steel 
foundations  extending  to  the  turbine  room  floor  level, 
El.  754.  The  turbine  room  floor  consists  of  a  concrete 
slab  covered  with  9  x  9-in.  Welsh  quarry  tile,  supported 
by  a  steel  frame  resting  on  steel  columns  and  the 
concrete  foundation  walls.  Except  for  the  space  be- 
tween the  high  and  low  pressure  turbines,  whe'-e  the 
floor  is  supported  by  the  turbine  foundation,  the  entire 
floor  is  kept  free  from  the  turbine  so  as  to  prevent 
transmission  of  the  vibration  of  the  turbines  to  the 
floor.  Between  the  main  units  an  open  well  about  25  x  50 
ft.  in  the  floor  provides  for  lowering  transformers  and 
heavy  machinery  parts  to  the  basement  floor  for  repairs. 

The  interior  side  walls  for  a  distance  of  9  ft.  above 
the  floor  are  faced  with  white  and  gray  speckled 
enameled  brick  with  bull  nose  brick  at  corners,  and  a 
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lO-in.  black  slate  base  above  the  tile  cove.  Above  the 
enameled  brick  the  walls  are  light  buff  Kittanning 
face  brick. 

The  electrical  bay  is  of  steel-frame  construction,  wath 
concrete  floor  slabs  made  thick  enough  to  enclose  the' 
numerous  electrical  conduits  embedded  therein.  The 
exterior  walls  and  most  of  the  interior  walls  are  of 
brick,  but  concrete  interior  walls  were  used  where  it 
was  necessary  to  carry  conduits. 

On  the  south  side  of  each  high  tension  bay,  a  group 
of  six  high  tension  brick  shafts  12  ft.  square  extends 
from  the  turbine  room  floor  level  to  a  distance  of  23 
ft.  above  the  electrical  bay  roof,  where  the  conductors 
connect  to  the  bus-bar  structure  on  the  roof. 

The  station  was  designed  and  built  for  the  Duquesne 
Light  Co.  by  Dwight  P.  Robinson  &  Co.,  Inc. 


PIG.  6— 22-FT.  DIAMETER  STACK,  WITH  SMOKE  FLUE 


Belated  Settlement  of  an  Old  Aqueduct 

By  Frederic  I.  Winslow 

Division  Engineer.  Metropolitan  District  Commission. 
Framingliam.  Mass. 

IN  OCTOBER,  1920,  a  considerable  settlement  occurred 
in  the  principal  thoroughfare  leading  from  Natick. 
to  South  Natick,  Mass.  At  first  it  was  supposed  to  be 
an  ordinary  settlement,  caused  by  a  leaky  water  main, 
which  in  this  case  happened  to  be  a  10-in.  cement- 
lined  pipe  and  one  likely  to  cause  trouble,  especially 
as  there  was  a  trolley  car  track  in  the  street,  with  a 
fair  amount  of  traffic. 

After  being  filled  in,  and  a  further  settlement  occur- 
ring within  a  few  days,  it  was  ascertained  that  the 
settlement  had  occurred  directly  over  the  Badger  Hill 
tunnel  of  the  Sudbury  Aqueduct,  built  in  1875.  The 
extrados  at  this  point  were  about  28  ft.  from  the  sur- 
face of  the  street,  and  the  point  of  settlement  turned 
out  to  be  50  ft.  from  the  beginning  of  the  tunnel.  As 
the  water  in  the  aqueduct  appeared  slightly  discolored 
when  sampled  about  2,000  ft.  away,  the  aqueduct  was 
drawn  down  and  entered.  It  was  found  that  the  settle- 
ment was  directly  over  a  number  of  "weepers"  placed 
on  the  side  of  the  aqueduct  to  prevent  undue  pressure 
from  water  from  the  hill.  In  all,  about  50  cu.yd.  of 
material,  mainly  gravel,  were  placed  in  the  cavity.  No 
further  settlement  has  occurred. 

Apparently  the  timbering  used  nearly  fifty  years  ago 
had  so  decayed  as  to  cause  the  dropping  of  the  earth 
above,  as  there  was  probably  a  large  amount  of  timber 
at  this  point. 
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Maintenance  Engineering  in  Large 
Industrial  Plants 

Organization  and  Work  of  Department  for  Inspec- 
tion and  Upkeep  of  Buildings,  Equipment, 
Yards,  Tracks  and  Roadways 

By  Samuel  E.  Bird 

Manager,  Construction  Department,  Sear.s,  Roebuck  &  Co.,  Chicago 

MAINTENANCE  AND  REPAIR  of  buildings  and 
other  property  at  large  industrial  and  manufac- 
turing plant.s  and  public  institutions  is  a  continuous 
work  which  involves  a  great  number  of  varied  details 
and  must  be  carried  out  systematically  under  expei-t 
management  in  order  to  keep  the  several  structures 
in  condition  for  economic  service  and  for  the  safety 
and  comfort  of  the  employees  or  occupants.  To  detect 
and  remedy  troubles,  solve  problems,  select  materials 
and  plan  and  supervise  the  work  is  truly  within  the 
field  of  the  engineer.  It  is  the  purpose  of  this  paper 
to  show  the  scope  and  importance  of  the  maintenance 
department  rather  than  to  give  a  technical  discussion 
of  the  various  classes  and  items  of  the  work. 

As  examples  of  the  problems  which  come  to  the 
engineer  of  plant  maintenance  the  following  may  be 
mentioned:  (1)  The  best  materials  for  tuck-pointing 
settlement  cracks  in  walls  and  at  window  joints,  as 
well  as  the  best  time  of  the  year  and  conditions  for 
this  work;  (2)  preventing  dry  rot;  (3)  preventing  steel 
corrosion;  (4)  the  installation  of  various  kinds  of  ex- 
pansion joints  to  take  care  of  settlement,  expansion 
and  contraction,  this  applying  especially  in  connection 
with  concrete  work  and  roads;  (5)  methods  of  water- 
proofing skylights,  parapets  and  fire-walls;  (6)  the 
preparation  of  report  forms  covering  building  and 
machineiy  maintenance,  the  latter  including  elevators 
and  motor  trucks. 

In  large  industrial  plants  and  public  institutions  it 
is  customary  to  have  building  superintendents  or  con- 
struction departments.  Even  in  smaller  plants,  some- 
one is  detailed  to  look  after  the  maintenance  of 
buildings  and  to  take  care  of  repairs  and  replacements. 
Where  a  department  has  charge  of  building  (archi- 
tectural) as  well  as  machinery  (mechanical)  main- 
tenance, it  should  have  as  its  head  a  man  with  training 
in  architectural  con.struction  as  well  as  with  some 
knowledge  of  mechanical  construction.  A  college  edu- 
cation along  mechanical  or  architectural  engineering 
lines  is  a  great  help,  as  the  theoretical  knowledge 
enables  the  practical  side  of  the  work  to  be  more  easily 
grasped.  On  the  other  hand,  some  of  the  best  con- 
struction maintenance  men  have  been  educated  in  the 
building  field. 

Much  useful  information  may  be  gained  from  the 
study  of  catalogs,  pamphlets  and  other  literature  sent 
out  by  manufacturers  of  equipment  and  building  mate- 
rials, but  the  maintenance  engineer  must  be  able  to 
analyze  and  make  proper  selection.  Any  practical 
experience  obtained  from  handling  building  operations 
in  the  field  will  prove  valuable  to  a  man  taking  charge 
of  the  maintenance  of  either  large  or  small  plants. 

Building  Inspection  —  Maintenance  should  include 
building  inspections  at  regular  intervals,  with  the 
findings  tabulated  and  recorded  on  uniform  blanks  hav- 
ing divisions  covering  all  parts  of  the  structures;  such 
as   roofs,   skylights,   floors,  columns,   windows,   stairs, 


foundations  and  outside  walls.  These  blanks  should 
have  suitable  file  headings  and  should  be  kept  in  a 
filing  cabinet,  so  that  when  repairs  are  made  the  items 
may  be  checked  from  the  inspection  records.  The 
form  of  inspection  blank  will  be  determined  largely 
by  the  type  of  building,  whether  of  fireproof,  semi- 
fireproof,  steel,  concrete,  heavy  mill  construction  or 
ordinary  lumber  construction. 

In  large  cities  such  buildings  are  also  subject  to 
an  annual  inspection  by  the  city,  usually  under  the 
building  department  and  subject  to  the  building  com- 
missioner's approval.  Among  many  other  items  this 
city  inspection  takes  particular  note  of  sanitation, 
light,  fire  and  floor  load  conditions. 

When  new  buildings  or  alterations  or  additions  are 
under  consideration  the  maintenance  engineer  has  an 
opportunity  to  point  out  the  type  of  construction  most 
suitable  for  the  purpose.  He  should  have  in  mind  the 
maintenance  required  for  the  various  types,  considering 
also  the  overhead,  first  cost  and  annual  depreciation. 
If  the  operation  to  be  carried  on  in  the  building  is 
one  demanding  constant  changes,  especially  in  floor 
construction  (as  in  the  case  of  rearrangement  of 
machinery  of  various  types)  this  item  should  be  given 
close  attention.  For  both  existing  and  new  buildings 
the  maintenance  engineer  must  study  their  preserva- 
tion, whether  they  are  of  concrete,  wood  or  steel  con- 
struction or  a  combination  of  the  three. 

Floors — The  market  is  full  of  preparations  for  hard- 
ening cement  floors  and  making  them  dustless.  The 
maintenance  engineer  should  analyze  and  study  these; 
he  must  try  them  out  and  find  the  best  adapted  for 
his  particular  needs.  Keeping  concrete  floors  well  sur- 
faced is  another  problem.  Where  the  traffic  is  light 
a  good  application  of  cement  paint  will  overcome  ordi- 
nary difliculties  and  prevent  wear  as  well  as  dust. 
Where  such  floors  are  subject  to  heavy  traffic,  it  may 
be  necessai-y  to  give  them  a  hardening  or  wax  treat- 
ment, or  if  the  traflSc  is  too  hea\'>'  for  these  treatments 
the  diflSculty  of  excessive  wear  may  have  to  be  overcome 
by  the  installation  of  an  asphalt  mastic  aisle  or  other 
space  where  the  wear  is  greatest. 

In  the  cleaning  of  floors,  care  must  be  taken  that 
no  solutions  containing  a  large  amount  of  lye  or  other 
injurious  materials  are  used.  A  good  soap  will  usually 
serve  for  cement  floors,  but  if  this  is  not  effective  a 
proper  solution  must  be  devised  for  removing  the  dirt 
without  injury  to  the  floor.  The  patching  of  worn 
cement  floors  has  been  a  difficult  task  and  an  interest- 
ing one,  in  which  good  results  have  been  obtained  by 
the  use  of  special  compositions  made  for  the  purpo.se. 

Roofs  and  Skylights — There  are  many  different  kinds 
of  roofing  available.  Asphalt,  tar  and  gravel,  built-up, 
slate,  galvanized  iron,  tin,  copper,  zinc,  etc.  Each  must 
be  considered  in  regard  to  contraction  and  expansion, 
the  conditions  to  which  it  is  to  be  subjected  and  the 
probable  charges  for  maintenance.  Skylights  are  an 
important  consideration.  They  are  of  various  designs: 
flat,  sawtooth,  hipped,  etc.;  many  with  stationary  as 
well  as  movable  portions.  Some  skylights  are  of  enor- 
mous size,  running  over  500  ft.  in  length  and  100  ft. 
in  width.  These  must  be  equipped  with  expansion 
joints,  proper  condensation  gutters,  conductors,  etc., 
if  a  large  amount  of  maintenance  is  to  be  overcome. 
The  design  must  be  selected  also  with  due  regard  to 
the  requirements  for  light,  ventilation  and  heating. 
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One  of  the  greatest  problems  is  in  keeping  the  sky- 
lights waterproof,  since  their  leaking  is  one  source  of 
great  damage  to  property  in  course  of  manufacture  or 
in  storage.  Regular  inspections  of  the  expansion  joint 
sections,  calking  the  glass  with  elastic  roofing  cement 
under  the  cap  sheets,  and  keeping  the  condensation 
gutters  and  drain  gutters  clean  and  well  painted  will 
overcome  most  of  the  trouble.  Much  of  the  difficulty 
with  metal  gutters  at  the  base  of  skylights  has  been 
overcome  by  covering  the  metal  with  an  elastic  coating 
applied  on  a  suitable  membrane,  such  as  burlap.  This 
coating  allows  for  the  expansion  of  the  gutters  but 
also  holds  any  seam  tight  which  may  be  strained  under 
expansion  or  contraction. 

Paint  and  Preservatives — For  preservation  of  build- 
ing surfaces,  paint  when  rightly  applied  is  one  of  the 
best  materials.  When  wrongly  applied  it  may  result 
in  loss  of  time,  money  and  energy.  In  this  day  of 
substitutions,  some  of  which  are  very  good  and  some 
not  so  good,  it  is  advisable  to  study  and  analyze  the 
various  materials  offered  before  applying  them.  For 
wood  preservatives  much  information  is  obtainable 
from  current  literature  and  the  catalogs  of  various 
marketed  materials.  The  application  of  varnish  and 
other  wall  decorative  coatings  is  an  item  in  main- 
tenance of  office  sections,  taking  into  consideration 
conditions  of  dust  and  smoke  before  adopting  the 
various  coatings.  All  such  work  should  be  done  under 
careful  specifications. 

Tiynher  Columns — In  large  buildings  of  mill  construc- 
tion, a  problem  of  maintenance  as  well  as  a  hazard 
exists  in  taking  care  of  badly  checked  or  warped 
wooden  columns.  In  some  older  buildings  such  columns 
have  had  bolts  put  through  them,  but  the  bolt  holes 
weaken  the  columns  and  in  many  instances  under  the 
writer's  notice  they  have  aided  rather  than  prevented 
the  checking.  A  mu«ii  better  method  is  to  reinforce 
the  columns  by  means  of  strong  steel  bands  having  a 
snug  fit.  Before  the  bands  are  applied,  the  cracked 
portion  of  the  column  should  be  pulled  together  with  a 
clamping  device.  Wood  screws  with  countersunk  heads 
hold  the  bands  in  place  in  case  of  shrinkage  of  the 
timber.  This  construction  avoids  the  objectionable  fea- 
ture of  projecting  bolts  or  screws. 

Railway  and  Trucking  Facilities — In  enlargement  or 
revision  of  plants  the  maintenance  engineer  must  con- 
sider the  convenient  handling  of  materials  and  their 
delivery  and  shipment  by  rail  or  truck.  This  must  pro- 
vide for  future  expansion  and  will  include  the  arrange- 
ment of  tracks,  driveways  and  platforms  and  the 
provision  of  cranes  or  other  handling  devices.  At  large 
plants  he  may  have  charge  not  only  of  buildings  and 
machinery  equipment,  but  of  grounds  and  exterior 
parts  of  the  property,  such  as  roads,  sidewalks,  rail- 
road tracks  and  switch  tracks.  He  must  be  familiar 
with  paving  materials  and  be  able  to  select  good  con- 
tractors and  obtain  proper  bids  for  construction.  In 
selecting  the  material,  whether  asphalt,  brick,  macadam 
or  concrete,  he  must  keep  in  mind  the  initial  cost  and 
the  maintenance  charge.  Railroad  maintenance  in 
large  yards  is  a  task  in  itself. 

Platforms  and  runways  afford  many  problems.  In 
small  plants  these  structures  are  floored  usually  with 
plank.  If  exposed  to  the  weather  this  planking  should 
be  laid  with  open  spaces  to  afford  ventilation.  Where 
the  traffic  on  the  platforms  is  very  heavy  and  where 


they  are  not  exposed  to  the  weather,  wood  blocks  have 
been  used  to  advantage.  But  with  wood  flooring  ex- 
posed to  the  weather  and  having  steel  plates  fastened 
to  the  blocks  to  facilitate  trucking  or  reduce  wear, 
there  has  been  extended  dry  rot,  resulting  in  heavy 
maintenance  expense.  A  better  flooring  for  such 
exposed  platforms  carrying  heavy  traffic  would  be 
asphaltic  mastic  of  such  composition  as  to  meet  the  local 
conditions  of  weather  and  loads.  Copper  flashing  will 
eliminate  the  chance  of  leakage  due  to  shrinkage  where 
this  asphalt  coating  comes  in  contact  with  buildings. 

Mechanical  Handling  of  Materials — Machinery  and 
appliances  for  the  conveying,  hoisting  and  handling  of 
material  may  come  under  the  supervision  of  the  main- 
tenance engineer.  This  equipment  may  include  eleva- 
tors, chain  or  belt  conveyors,  chain  hoists,  and  inclined 
or  spiral  chutes.  The  maintenance  item  is  greatly 
reduced  if  this  equipment  is  made  of  standardized  parts 
of  simple  design  and  if  the  manufacturer  is  easily 
accessible  for  repairs.  In  connection  with  material 
handling,  the  plant  layout  must  be  considered  from  the 
standpoint  of  continuous  handling  of  raw  materials  to 
the  finished  stock,  as  well  as  the  handling  of  materials 
received  or  shipped  by  railway,  highway  or  waterway. 
Where  large  numbers  of  motor  trucks  are  operated 
there  must  be  a  system  of  reports  and  records  of  serv- 
ice, mileage  and  maintenance  and  repair  work. 

Maintenance  of  elevators,  machinery  equipment  and 
motor  trucks  should  be  handled  as  carefully  and  sys- 
tematically as  that  of  the  buildings.  The  maintenance 
department  usually  has  charge  of  the  design  of  ma- 
chinery guards,  and  in  the  last  few  years  no  movement 
has  progressed  faster  than  the  safety  idea.  Closely 
allied  to  this  is  the  work  in  regard  to  sanitation,  com- 
fort facilities,  lighting  and  ventilation. 

Plant  Fixtures — Another  branch  of  work  taken  care 
of  by  most  maintenance  and  construction  departments 
is  the  provision  of  merchandise  fixtures,  such  as  racks 
and  bins.  These  may  be  of  steel  or  wood,  permanent 
or  temporary,  and  stationary  or  collapsible.  They  must 
accommodate  the  merchandise  conveniently  without  loss 
of  space  or  undue  overloading. 

Insurance — Building  insurance  is  sometimes  carried 
and  kept  record  of  by  the  building  department,  which 
thus  tries  to  keep  the  buildings  and  plant  in  such 
shape  as  to  obtain  the  lowest  possible  insurance  rates. 
Many  concerns  carry  special  kinds  of  insurance  such 
as  that  on  plate  glass.  In  plants  where  fire  preven- 
tion work  is  not  handled  by  a  special  department  it 
affoi'ds  another  activity  for  the  maintenance  engineer. 
Much  information  as  to  this  line  of  work  may  be 
obtained  from  the  local  fire  insurance  companies,  city 
fire  departments  or  board  of  underwriters. 

The  elimination  of  waste  must  not  be  overlooked.  By 
proper  management  much  material  from  alterations  and 
additions  can  be  utilized,  but  to  secur6  its  best  use 
there  must  be  a  systematic  record  covering  such  mate- 
rial, and  sorting  and  storing  facilities  must  be  provided. 

Care  of  Leased  Buildings — Many  plants  find  it  neces- 
sary to  rent  additional  buildings  for  storage  space. 
The  maintenance  engineer  .should  be  consulted  before 
the  leases  are  closed,  as  the  maintenance  of  rented 
buildings  becomes  a  vei-y  expensive  item  where  the 
tenant  maintains  the  building  during  the  life  of  the 
lease.  An  inspection  of  the  premises  should  also  be 
made   at  the  time  the  lease   is  made,  this   inspection 


1108 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  26 


being  covered  by  written  repoi'ts  showing  the  exact 
conditions  or  being  WTitten  into  the  lease  so  that  no 
misunderstanding  will  arine  at  a  later  date  relative  to 
these  maintenance  items. 

Contract  and  Force  Account  Work — In  a  department 
having  charge  of  maintenance  there  should  be  a  divi- 
sion to  handle  estimates,  bids  or  proposals,  as  well  as 
the  letting  of  contracts.  For  I'eeping  re^^rds  this 
division  should  have  filing  equipment  of  the  inclosed 
drawer  type,  with  indexes  and  tickler  system.  Provi- 
sion should  be  mado  for  the  filing  of  orders  under 
construction,  as  well  as  for  files  for  all  completed  orders 
carrying  with  them  guarantees  or  important  data. 

Contracts  carrying  guarantees,  as  in  the  case  of  roof- 
ing, should  be  kept  in  the  file  until  after  the  guarantee 
expires,  the  date  of  expiration  being  kept  in  a  tickler. 
The  contract  should  be  filed  also  under  the  contractor's 
name,  so  that  proper  inspections  and  examinations  can 
be  made  before  the  guarantee  expires.  Where  it  is 
hard  to  obtain  outside  labor  for  repairs  and  alterations 
a  special  department  may  be  organized  embracing  the 
various  trades,  such  as  carpenters,  painters,  machinists, 
millwrights  and  sheet  metal  workers.  It  is  customary 
for  the  construction  department  to  hire  these  men, 
directly  or  through  the  employment  department. 

A  drafting  department  is  essential  in  connection  with 
maintenance  work.  In  most  establishments  this  need 
not  be  large,  but  it  should  have  the  proper  organiza- 
tion to  produce  results  without  loss  of  time  or  waste  of 
energy.  There  should  be  equipment  for  filing  drawings 
and  making  blueprints.  In  this  department  should  be 
kept  records  of  the  various  sewer,  water,  gas  and 
other  piping  and  conduit  systems.  A  catalog  file  should 
be  included  in  the  office  equipment,  for  which  a  sec- 
tional bookcase  will  be  convenient.  For  this  department 
the  judgment  of  the  engineer  is  needed  in  selecting 
the  draftsmen  and  managing  the  work. 


Column  Strength  of  Single  Angles 

Tests  of  170  Struts  at  Bureau  of  Standards— End 

Fixation  Factors  Ranged  From  1.1  to  1.9 

for  Various  Connections 

COMPRESSION  tests  of  single-angle  steel  struts 
made  in  1917  by  the  Bureau  of  Standards  but  not 
reported  until  now  (Technologic  Paper  218)  give  new 
data  on  the  strength  of  columns  over  an  exceptionally 
wide  range  of  slenderness — from  length-ratio  50  to  350. 
The  series  included  170  separate  angles,  of  sizes  rang- 
ing from  llxllxj  in.  to  6x6x3  in.,  with  over-all 
lengths  ranging  up  to  23  ft.  3^  in.  No  effect  of  size  of 
angle  on  colunm  strength  per  square  inch  is  noted  in  the 
report,  but  the  tabulated  results  show  a  rather  large 
range  at  all  length-ratios,  apparently  due  to  variations 
in  the  grade  of  the  steel.  Thus,  in  one  series  of  tests 
(Fig.  1)  the  range  of  maximum  load  for  columns  of 
length  100  was  from  36,800  lb.  per  square  inch  for  a 
3x3xA-in.  angle  to  27,900  lb.  per  square  inch  for  a 
6x6xJ-in.  angle,  although  mill  test  reports  gave  prac- 
tically identical  properties  for  the  two  heats  from  which 
these  angles  were  rolled. 

Plots  of  the  test  results  are  shown  in  Figs.  1  and  2. 

Fig.  1  gives  the  individual  test  results  for  a  series 
in  which  both  legs  of  the  angle  were  attached  to  end 
fittings  by  means  of  two  or  more  bolts  at  each  end. 
The  heavy  line  is  drawn  through  the  average  results 
at  the  several  length  ratios  represented.    The  dot  and 
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FIG.    1— RESULTS   OF  ONE  SERIES  OF  SINGLE-.\NGLE 

COLUMN  TESTS 
Angles  3  X  3  X   fl,   in.  to  6  x  6  x  3  in..  3  ft.   2  In.  to  20  ft. 
3  in.  long:  over  all ;  ends  connected  by  two  or  more  bolts  in 
eacli  leg. 

dash  curve  at  the  right  represents  the  Euler  formula, 
computed  for  a  "fixation  factor"  of  1.5.  This  factoi 
represents  the  ratio  of  actual  length  of  strut  to  the 
length  of  the  equivalent  round-end  column  as  estimated 
from  the  test  results.  This  particular  series  extended 
only  to  length-ratio  200.  Throughout  the  range  it 
exhibits  a  variation  in  strength  of  7,000  to  10,000  lb. 
per  square  inch,  or  28  to  45  per  cent  of  average  strength. 
All  the  170  tests  are  brought  together  in  Fig.  2,  but 
here  only  averages  are  plotted.  The  upper  heavy  curve 
represents  angles  with  flat  (square)  ends,  not  fastened. 
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FIG.  2.  AVER.\GE  RESULTS  OP  ALL  TESTS 
Total  number  of  tests  170 :  angles  H  x  H  x  i  In.  to 
6x6x3  in.,  tested  in  lengths  up  to  23  ft.  3i  in.  over  all. 
Strength  of  stocl  by  mill  test  coupons  58.000  to  6.T.n00 
ultimate,  36.000  to  39,000  yield  point  (one  result  47,000), 
26  to  30  per  cent  elongation,  ."iO  to  .iSI'/c  reduction  of  area. 
Upper  heavy  curve,  test  with  flat  ends  :  next  lower  curve, 
connection  by  two  or  more  bolts  in  eacli  leg  at  each  end  : 
next  pair  of  curves,  connection  by  two  bolts  at  each  end : 
lowest  curves,   one-bolt  connection  at   each  end. 

The  next  lower  curve  represents  angles  attached  by 
both  legs  to  end  fittings,  with  two  or  more  bolts  in  each 
leg  at  each  end.  The  next  pair  is  for  angles  connected 
to  end  fittings  by  one  bolt  in  each  leg  or  by  two  bolts 
in  one  leg,  the  results  differing  inappreciably.  The  two 
lower  cui-ves  are  for  angles  attached  by  only  one  bolt 
at  each  end;  in  the  tests  represented  by  the  left-hand 
curve  the  ends  were  "folded,"  that  is,  one  leg  was  flat- 
tened down  upon  the  other  and  the  bolt  passed  through 
the  double  thickness.  The  fixation  factors,  noted  on 
the  curves,  1.9  to  1.1,  are  deduced  by  (he  authors  of 
the  report,  A.  H.  Stang  and  L.  R.  Strickenberg,  as 
being  the  proper  ones  for  the  several  conditions  of 
ends  tested,  according  to  the  agreement  of  the  result 
with  theoretical  curves  for  these  factors. 
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It  is  stated  that  formulas  of  the  Rankine  type  do 
not  fit  the  results,  while  the  Karman  formula  (rep- 
resented by  the  various  dotted  curves  in  Figs.  1  and 
2  but  not  quoted)   fits  well. 

Comparison  of  the  I'elative  strengths  of  the  struts 
and  their  relative  initial  eccentricities,  which  latter 
were  inferred  from  the  midpoint  deflections  at  4/9  of 
the  Euler  load,  are  presented  in  tabular  form  as  a 
study  of  the  effect  of  initial  eccentricity.  The  authors 
state  that  in  nearly  every  case  the  struts  with  the 
larger  eccentricity  showed  the  lower  strength. 


Miami  Conservancy  Work  Completed 

Dams  and  River  Improvement  Work  Are  Completed 

and  Enterprise  Is  Being  Changed  Over 

to  a  Maintenance  Basis 

THE  $30,000,000  flood  control  project  of  the  Miami 
Conservancy  District  is  at  the  point  of  completion, 
according  to  a  recent  report  from  Charles  H.  Paul, 
chief  engineer.  All  five  of  the  dams  are  in  the  hands 
of  caretakers  and  are  being  operated  on  a  maintenance 


As  the  whole  job  will  soon  be  on  a  maintenance  basis, 
the  organization  of  the  maintenance  forces  is  now  pro- 
ceeding rapidly.  Caretakers  and  patrolmen  are  being 
appointed,  for  duty  at  all  points  where  the  flood  control 
works  have  been  constructed,  and  a  plan  for  systematic 
inspection  and  I'eports  is  being  worked  out,  with  the 
idea  of  keeping  the  works  up  to  100  per  cent  efficiency 
at  all  times,  ready  for  a  flood  whenever  one  may  occur. 

An  unusual  problem  is  presented  here,  in  that  the 
floods  against  which  these  works  will  be  of  most  benefit 
are  not  of  annual  occurrence  but  may  occur  only  once 
or  twice  in  a  lifetime,  and  it  is  necessary  to  keep  alive 
and  up  to  the  mark  a  project  that  may  not  be  called 
upon  for  maximum  service  for  many  years  to  come. 
The  matter  of  keeping  tuned  up,  under  such  conditions, 
is  much  more  difficult  than  where  a  real  test  occurs  at 
least  as  often  as  once  a  year. 

The  accompanying  photograph  shows  the  result  of 
some  of  the  river  improvement  work.  At  Dayton  more 
than  2,000,000  cu.yd.  of  material  have  been  removed 
from  the  river  channel.  The  safe  capacity  formerly 
was  about  75,000  sec.-ft.  and  has  been  increased  to 
120,000  sec.-ft.     At  Hamilton  the  channel   excavation, 


MIAMI   RIVER  AT   HAMILTON   AS    IMPROVED— ORIGINAL.   CHANNEL,  CAPACITY  DOUBLED  BY  REGULATION 


basis.  River  improvement  and  levee  work  at  the  nine 
cities  and  towns  throughout  the  valley  is  either  entirely 
completed  or  nearly  so.  In  fact  the  only  uncompleted 
construction  jobs  are  the  channel  work  at  Hamilton, 
which  will  be  entirely  finished  soon  after  the  first  of  the 
year;  the  completion  of  a  highway  bridge  at  Troy, 
which  will  be  open  to  traffic  about  Jan.  1 ;  a  small 
amount  of  levee  construction  at  Piqua,  which  will  be 
finished  about  the  same  time;  and  the  construction  of 
a  water-works  and  electric  light  plant  at  Tippecanoe 
City,  necessitated  by  the  fact  that  the  present  plant 
comes  within  the  limits  of  one  of  the  retarding  basins. 
A  large  part  of  the  extensive  construction  plant  has 
been  released,  and  is  being  overhauled  and  sold.  As 
practically  all  of  the  work  was  done  by  the  District's 
own  forces,  there  is  a  large  amount  of  plant  and  equip- 
ment to  be  disposed  of,  and  this  is  one  of  the  active 
features  of  the  District's  work  at  present. 


which  amounted  to  about  the  same  quantity,  together 
with  some  raising  and  strengthening  of  levees  and  ex- 
tensive paving  of  slopes  gives  a  safe  channel  capacity  of 
200,000  sec.-ft.    Formerly  it  was  below  100,000  sec.ft. 


Amount  of  Lumber  Used  for  Boxes 

It  is  calculated  that  about  15  per  cent  of  all  the  lum- 
ber produced  in  the  United  States  is  consumed  in  the 
manufacture  of  wooden  boxes,  according  to  the  informa- 
tion bureau  of  the  National  Lumber  Manufacturers' 
Association. 

More  than  two-thirds  of  the  low  grade  product  of 
the  North  Carolina  pine  region  is  ordinarily  used  for 
box  purposes.  Nearly  50  per  cent  of  loblolly  or  North 
Carolina  pine  goes  into  boxes;  35  per  cent  of  shortleaf 
pine  in  the  same  territory;  about  8  per  cent  of  longleaf 
pine  and  a  smaller  percentage  of  the  other  softwoods 
in  that  region. 
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Heavy  Trestlework  Required  on 
New  Logging  Railroad 

Line  38}  Miles  Long  in  Oregon  Used  4,500,000  Ft. 

B.M.  in  Five  Trestles — Cableway  Erected 

High  Bents  in  30-Ft.  Sections 

A  STANDARD-GAGE  railroad  38}  miles  long  is  now 
being  constructed  to  the  northwest  of  Portland, 
Ore.,  to  tap  heavy  stands  of  fir  timber  that  are  to  be 
cut  in  the  near  future.  The  line  was  originally  begun  as 
a  private  enterprise  but  construction  has  recently  been 
taken  over  and  is  being  completed  by  the  Spokane,  Port- 
land Seattle  R.R.  Co.  Rails  have  been  laid  over 
about  23  miles  of  the  new  line  and  construction  is 
progressing  rapidly.    In  addition  to  the  railroad  a  mill 
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4,4,19. 
TYPICAL  CONSTRUCTION  OF  FRAMED  BENT  TRESTLES 

is  under  construction  at  Vernonia,  which  is  at  milepost 
22  on  the  new  line,  designed  to  cut  2.50,000  ft.  b.m.  per 
8-hr.  shift.  Logs  brought  out  over  the  new  railroad 
will  be  delivered  via  the  United  Railways  to  a  booming 
ground  on   Willamette  Slough   near  Portland   whence 


delivery  to  mills  of  the  vicinity  can  be  made  by  water. 

The  new  railroad  begins  at  Wilkesboro,  Ore.,  the 
terminus  of  the  United  Railways,  a  subsidiary  of  the 
Spokane,  Portland  and  Seattle  system,  and  extends 
thence  32.6  miles  to  the  Columbia-Clatsop  County  line. 
This  much  of  the  new  railroad  is  to  be  a  common 
carrier  operated  by  a  company  formed  for  this  purpose 
and  known  as  the  Portland,  Astoria  &  Pacific  R.R.  Co. 
Beyond  the  county  line  the  Oregon-American  Lumber 
Co.,  which  is  constructing  the  mill  at  Vernonia,  will 
operate  the  remaining  6  miles  of  track  as  a  private  log- 
ging road. 

The  new  railroad  has  a  maximum  gradient  of  2.3  per 
cent,  compensated,  a  maximum  curvature  of  12  deg.  up 
to  the  county  line  and  14  deg.  for  the  6  miles  beyond. 
Eighty-five-pound  rails  are  used  throughout.  There  is 
only  one  tunnel,  which  is  1,143  ft.  long,  but  trestles 
and  bridges  abound.  In  all  there  are  forty-two  stream 
or  canyon  crossings  including  thirty-five  trestles  or 
bridge-approaches  aggregating  10,140  ft.  in  length,  five 
bridges  of  60-ft.  .';pan,  five  of  72-ft.  span  and  two  of 
84-ft.  span.  All  the  bridges  are  Howe  framed  timber 
trusses. 

The  most  notable  construction  feature  of  the  new  line 
is  the  trestlework.  Five  of  the  trestles  located  within 
a  track  length  of  about  two  miles  required  a  total  of 
4,500,000  ft.  b.m.  The  Brook  Canyon  trestle,  for 
example,  has  a  maximum  height  of  165  ft.  and  is  696 
ft.  long;  another  structure  nearby,  built  entirely  on  a 
12  deg.  curve,  is  605  ft.  long  and  has  a  maximum  height 
of  133  ft.  The  Ganzer  Canyon  trestle,  925  ft.  long  and 
reaching  a  height  of  155  ft.,  required  1,100,000  ft.  b.m. 
in  its  construction. 

Timber  for  these  five  trestles  was  delivered  to  storage 
yards  at  the  site  well  in  advance  of  track  laying  opera- 
tions by  the  use  of  old  logging  railroad  spur  lines  which 
were  rehabilitated  for  the  purpose.  In  the  case  of  three 
of  these  the  old  spur  tracks  actually  passed  through 
sites  suitable  for  timber  storage  yards.  In  the  other 
two  cases  short  extensions  of  the  old  spurs  were  re- 
quired. Frofn  the  storage  yards,  which  were  all  in  the 
bottoms  of  the  gorges  crossed  by  the  new  line,  inclined 
cableways  delivered  timbers  to  framing  platforms  at 
one  end  of  the  trestle  site  and  at  deck  level. 

The  framing  platform  consisted  of  a  plank  floor  large 
enough  to  accommodate  one  30-ft.  section  when  laid  out 
flat.  The  location  was  selected  so  that  the  platform 
would  be  under  both  the  main  cableway  spanning  the 
gorge  and  the  upper  end  of  the  incline  cable  from  the 
timber  storage  yard.  Timbers  were  handled  on  the 
platform  by  a  locomotive  crane.  All  boring  was  done 
with  compressed  air  boring  machines  .served  from  com- 
pressors on  the  steam  donkey  engines  used  for  operat- 
ing the  cableways.  As  each  section  was  finished  it  was 
immediately  removed  from  the  platform  to  make  room 
for  the  next.  With  a  little  care  in  operating  the  cable- 
way  each  section  could  be  delivered  to  its  exact  location 
in  the  trestle. 

The  framing  platform  crew  normally  consisted  of 
twenty-one  men.  This  included,  in  addition  to  the  men 
actually  framing  and  arnembling  the  sections,  all  labor 
required  to  move  the  timbers  l:om  the  storage  yard  in 
the  valley  below  and  complete  the  sections  on  the  plat- 
form ready  for  removal  by  the  main  cableway.  The 
work  of  this  crew,  it  was  found,  would  just  balance  the 
work  of  an  erection  crew  on  the  trestle  consisting  of 
seven  men.    Included  in  the  latter  were  two  main  cable- 
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way  operators  and 
one  "hooker  on," 
leaving  only  four 
men  continuously 
employed  on  the 
trestle.  These  four, 
in  addition  to  fasten- 
ing the  sections  that 
were  delivered  at  the 
rate  of  about  one 
every  hour,  placed 
the  girders  and 
braces  and  drifted 
or  bolted  them  into 
place  as  required. 

For  this  average 
crew  of  twenty-eight 
men  the  daily  pay- 
roll was  $182.  When 
placing  seven  sec- 
tions per  eight-hour 
day  which  was  a 
common  rate  o  f 
progress,  the  labor 
cost  on  timber,  in 
place  was  about  $8 
per  thousand  feet 
board  measure.  On 
some  days  a  much 
more  rapid  rate  of 
progress  was  at- 
tained.    In  the  case 

of  the  trestle  located  on  a  12  deg.  curve  the  main 
cable  was  provided  with  two  anchorages  a  short 
distance  apart  on  one  side  of  the  gorge  so  the 
arrangement  of  the  cable  end,  in  plan,  would  take  the 
form  of  the  letter  "Y."  With  this  plan  and  by  paying 
out  or  taking  up  slack  at  these  anchorages  from  time 
to  time  as  required,  the  main  cable  was  shifted  so  as  to 
permit  of  delivering  sections  in  place  on  all  parts  of  the 
trestle.     The  main  cable  was  IJ  in.  in  diameter. 

The  location  of  the  old  logging  road  spurs  was  found 
convenient  only  in  the  case  of  the  five  large  trestles.  For 
bridge  and  trestlework  farther  along  the  line  timbers 


FRAMED   SECTION  EN  ROUTE 
TO  POSITION 

The  dark  object 
section  is  a  2  x 
counterweight. 


near   the   top    of   the 
12-ft.  log  used  as  a 


went  in  from  the  nearest  Southern  Pacific  R.R.  siding 
on  motor  trucks  which  made  the  latter  part  of  their 
haul  over  the  graded  roadbed.  Thus  the  trestles  were 
completed  well  ahead  of  the  tracklaying  crews  and  de- 
spite the  numerous  crossings  and  heavy  trestlework 
there  were  no  delays  in  track  construction  on  this 
account. 

The  design  of  the  trestles  as  well  as  the  initial  work 
of  construction  was  under  the  direction  of  George  Scog- 
gin,  chief  engineer  and  F.  I.  Roth,  assistant  engineer, 
Portland,  Astoria  &  Pacific  R.R.  On  Nov.  1,  1921,  the 
work  was  taken  over  by  the  Spokane,  Portland  &  Seattle 
R.R.  Co.  and  since  then  has  been  carried  on  under  the  di- 
rection of  A.  J.  Witchel,  chief  engineer,  and  G.  V.  Lint- 
ner,  assistant  engineer,  of  that  company.  Construction  of 
all  trestles  and  bridges  is  being  carried  out  by  J.  F. 
Clarkson  &  Co.,  Portland,  subcontractors.  The  Utah 
Construction  Co.  holds  the  general  contract. 


Operation  of  a  Drainage  Pumping  Plant 

PERFORMANCE   and  operating  cost  of  a  drainage 
pumping  plant  on  the  Yuma  project  of  the  U.  S.  Re- 
clamation Service  as  given  by  D.  C.  McConaughy,  office 


PERFORMANCE  OF  DRAINAGE  PUMPING  PLANT 

Per  Cent 
Cost               of  Total 

Operation:  Labor $4,176.74             37.5 

Fuel 3.143.54             28.2 

Lubricants 811.36               7.3 

Materials  and  supplies      ..                                                     I  360  00 

12  2 

7  8 

Minormisceilaneous  expense..                                16.65 

Equipment ....              330.00 

0.1 
3.0 

Total 11,139.61           100.0 

Per  acre-foot ..                  0.437           

Per  foot  acre-foot 0.044           

•  Pump  Performance 

Average  run  per  day 100-hp.,  9. 1  hr.;  75-hp.,  9.3  hr. 

Average  lift  (both  pumps) ....                                                               9.9ft. 
Water  pumped:  acre  feet. .  .                                                                       25,520 

Foot  acre  feet 253,170 

Fuel  oil,  per  acre  foot 1 .  34  gal 

Per  foot  acre  foot 0.13  gal. 

GENERAL  VIEW  OP  GANZER  CANTON  TRESTLE 
This  structure  has  a  length  of  925  ft.,  a  maximum  height  of  155  ft.  and  contains 
l.liHi.ono  ft.  b.m.  of  lumber. 


engineer,  in  the  February  issue  of  the  Reclamation  Rec- 
ord, are  summarized  in  the  accompan.ving  table.  Two 
screw  pumps,  a  36-in.  and  a  30-in.,  driven  by  100-and 
75-hp.  oil  engines,  have  capacities  of  GO  and  30  sec.-ft. 
respectively.     Provision   is  made  for  two  more  36-in. 

units.  The  lift  is  variable, 
partly  on  account  of  chang- 
ing water  level  and  partly 
because  the  pumps  are  op- 
erated normally  only  a  portion 
of  each  day,  so  that  water 
accumulates  in  the  forebay. 
In  1921,  the  plant  averaged 
8i  hours  operation  daily,  with 
an  average  lift  of  9.25  ft. 
During  a  6-weeks'  flood  stage 
in  the  Colorado  River,  the 
head  reached  a  maximum  of 
14.2  ft.  and  the  maximum 
daily  operation  was  22  hours. 
A  chief  operator  and  one 
assistant  constitute  the  reg- 
ular force,  with  a  second 
assistant  during  the  high 
water  period.  This  force  will 
be  sufficient  to  operate  the 
plant  when  additional  units 
are  installed. 
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How  To  Inspect  Asphalt  Paving  Mixtures  at  the  Plant 

Testing  Outfit  Kequired— Inspection,  Testing  and  Storage  of  Materials — Proportioning  the  Materials — 

Methods  of  Sampling — Daily  Report  Blank 

By  W.  J.  Emmons 

Professor  of  Highway  Engineering.  Agricultural  ana  Mechanical 
College  of  Texas,  College  Station,  Tex. 


PLANT  inspection  is  one  of  the  essential  details 
of  asphalt  pavement  construction  and,  if  intel- 
ligently carried  on,  is  a  measure  of  true  economy. 
Given  an  inspector  endowed  with  common  sense,  tact 
and  a  knowledge  of  the  principles  of  asphaltic  con- 
struction, the  engineer 
may  feel  assured  that  the 
component  materials  and 
the  resulting  product  will 
conform  to  his  specifica- 
tions and  that  in  its  uni- 
foiTnity  of  composition 
the  mixture  will  almost 
certainly  be  far  superior 
to  one  whose  proportion- 
ing is  left  to  the  contrac- 
tor's forces. 

Field  Laboratory  and 
Equipment — A  field  lab- 
oratory should  be^  estab- 
lished at  the  paving  plant. 
It  may  be  located  in  any 
convenient  structure 
which  is  well  lighted  and 
in  which  a  work  bench  is 
available.  Preferably  it 
should  contain  a  windov/ 
commanding  a  view  of  the 
mixer  platform  in  order 
that  the  inspector  may  be 
in  constant  touch  with 
operations  there.  The  fol- 
lowing apparatus  should 
be  supplied  the  inspector: 

1 — Penetrometer,  field  size,  with  standard  needle. 

1 — Balance  and  set  of  weights,   capacity  to  not    less  than  100 

grams  and  sensitive  to  0.1  gram,  for  sand  tests. 
1 — Balance  and   set  of    weights,    capacity  to    l.OOu    grams  and 

sensitive  to  1  gram,  for  sieve  tests  upon  coarse  aggregates. 
1 — Set  of  sand  sieves — 10-,  40-,  80-,  and  200-mesh  sizes. 
1 — Set    of   .stone   screens — 1-,    J-.    3-,    1-,    1J-,    IJ-in.    diameter 

holes  or  those  necessitated  by  the  maximum  size  of  aggre- 
gate to  be  used. 
2 — Armored  asphalt  thermometers  reading  to  600°  F. 
1 — Trowel. 
24 — Tin   cans,   approximately   2  J    in.   in   diameter   by    1|   in.   in 

depth  for  penetration  tests  uiiim  asphalt. 
1 — Ten-f|uart  bucket  for  cooling  penetration  specimens. 
1 — Small  dipper  or  ladle  for  sampling  asphalt. 
1 — Wood  paddle  for  the  pat  lest  upon  sheet  asphalt  mixtures. 
1 — Set  of  specifications. 

A  supply  of  stout  unglazed  paper  for  the  pat  test. 

A  supply  of  report  forms. 

Duties   of   huspector — The    duties   of   the    inspector 
should  be  as  follows : 

1.  To  test  materials  as  received  and  during  use  and 

to   see   that   they  are  not  mishandled   during 
storage. 

2.  To  oversee  the  combination  of  materials,  includ- 

ing the   checking   of   proportions,   accuracy   of 
scales,   and   regulation   of  temperatures. 

3.  To  secure  samples  of  materials  and  the  mixture 

as  produced. 

4.  To  submit  daily  reports  to  the  engineer,  giving 

full  information  regarding  the  operation  of  the 
plant. 


5.  To  secure  data  regarding  the  origin  and  the 
costs  of  materials  and  the  cost  of  plant 
operation. 
Asphalt — Ordinarily  the  inspector  is  required  to  test 
the  asphalt  for  penetration  only,  and  it  is  common  prac- 
tice to  allow  an  approved 
brand  to  be  used,  pro- 
vided the  consistency  is 
correct,  without  awaiting 
the  results  of  complete 
tests  from  the  laboratory. 
A  penetration  test 
should  be  made  upon 
shipments  of  asphalt  as 
soon  as  the  car  is  steamed 
and  upon  any  which  may 
liave  been  left  over  from 
the  previous  day's  opera- 
tions. The  asphaltic 
cement  is  kept  hot  by 
means  of  direct  fire  or 
steam  and  is  agitated  by 
steam  or  air.  High  tem- 
peratures (above  325  deg. 
F.  for  most  asphalts) 
and  violent  agitation  both 
tend  to  reduce  the  pene- 
tration and  may  even 
change  the  characteristics 
of  the  asphalt  if  carried 
to  extremes. 

When  a  refined  asphalt 
and  a  flux  are  to  be  com- 
bined into  an  asphaltic  cement,  the  inspector  must 
determine  the  combination  required  to  yield  the  desired 
consistency.  This  is  most  easily  accomplished  by 
preparing  three  or  four  mixtures  of  the  refined  asphalt 
and  flux  in  widely  different  proportions  and  plotting 
a  fluxing  curve  based  upon  the  penetrations  derived 
from  them,  using  the  number  of  parts  of  flux  to  100 
parts  refined  asphalt  as  ordinates  and  the  penetrations 
at  77  deg.  F.,  as  abscissas.  The  ordinate  of  the  point 
upon  the  curve  corresponding  to  the  desired  penetration 
will  give  the  parts  flux  to  the  100  parts  refined  asphalt 
which  it  is  necessary  to  use. 

In  order  that  accurate  and  consistent  results  may  be 
obtained  in  the  penetration  test,  the  following  rules 
should  be  strictly  observed: 

1.  Fill  the  small  can  with  hot  asphalt  and  set  aside 

for  one-half  hour  in  order  that  it  may  cool  to 
air  temperature.  Be  sure  that  the  sample  is 
free  from  air  bubbles  and  that  no  dust  from  the 
plant  can  get   into   it. 

2.  Immerse  the  sample  in  water  at  exactly  77  deg. 

F.  for  one  hour.  (Sample  should  never  be 
rapidly  cooled  in  ice  water.) 

3.  Perform  the  te.st  with  sample  under  water  held 

accurately  at  77  deg.  F. 


RULES  FOR  INSPECTORS 

1.  An  inspector  with  a  chip  on  his  shoulder 
has  a  hard  time  getting  what  he  wants. 

2.  Except  to  the  mixing  crew,  tvhen  quick 
action  is  demanded,  give  no  direct  instructions 
to  the  laborers — make  known  your  desires  to  the 
foreman. 

3.  Do  not  discuss  plant  problems  and  difficul- 
ties tvhile  off  the  job — a  tivisted  version  of  your 
account  may  reach  the  engineer  or  contractor  and 
cause  embarrassment. 

4.  Do  not  make  unsolicited  suggestions  re- 
garding the  operation  of  the  plant  unless  it  is  for 
the  good  of  the  pavement  mixture. 

5.  Make  tests  upon  new  materials  promptly, 
decide  carefidly  tvhether  they  should  be  accepted 
or  rejected,  and  do  not  reverse  your  decision 
2inthout  very  good  reason. 

6.  Be  fair  and  consistent  in  your  rulings. 
Remember  that  the  contractor  as  well  as  the 
engineer  has  definite  rights  under  the  contract. 

7.  Get  your  daily  reports  in  daily. 


December  28,  1922 


ENGINEERING     NEWS-RECORD 


1113 


4.  Specimens  which  have  stood  for  more  than  three 

hours  should  be  carefully  reheated  to  about  325 
deg.  F.,  stirred  and  recooled  under  the  condi- 
tions given  above. 

5.  Take  particular  care  that  the  needle  is  not  allowed 

to  rust  or  the  point  to  become  dulled.    Stick  it 
into  a  cork  when  it  is  not  in  use. 
G.    Wipe  the  needle  with  clean  cloth  between  tests; 
never  with  oily  or  gasoline-soaked  waste. 

Sand — The  sand  supply  should  be  watched  by  the 
inspector  with  extreme  care,  for  upon  its  composition 
the  success  of  the  pavement  largely  depends.  A  gen- 
eral inspection  should  be  made  and  samples  for  sieve 
analyses  selected  from  all  sand  in  storage  piles  as  soon 
as  the  inspector  reaches  the  plant.  He  should  note  the 
number  of  varieties,  their  individual  uniformity  and 
whether  each  is  piled  separately  or  is  more  or  less  mixed 
with  other  grades.  This  latter  practice  is  very  bad 
practice  and  should  be  guarded  against.  Subsequent 
shipments  should  be  inspected  and  tested  as  soon  as  re- 
ceived to  determine  not  only  their  suitability,  but  also 
whether  they  may  be  stored  with  the  present  stock  or 
are  of  such  different  characteristics  that  they  must  be 
piled  separately. 

Samples  must  be  taken  so  that  they  will  be  truly 
representative  of  the  whole  mass.  This  may  best  be 
accomplished  while  the  sand  is  moist,  as  segregation 
of  sizes  is  then  avoided.  The  mixture  of  several  hand- 
fuls,  scraped  from  the  vertical  faces  of  holes  dug  into 
the  pile  at  a  number  of  points,  constitutes  a  convenient 
method  of  sampling.  The  large  sample  should  be  taken 
to  the  laboratory,  thoroughly  mixed  and  reduced  to  the 
proper  size  for  a  sieve  analysis  by  the  quartering 
method.  A  100-gram  sample  is  sufficiently  large  for  a 
sieve  analysis,  and  if  the  material  is  dry  the  test  may 
be  run  immediately.  If  the  sand  is  moist  the  sample 
obtained  by  quartering  should  be  a  few  grams  heavy 
in  order  that  it  shall  weigh  not  less  than  the  100  grams 
after  drying.  The  10-,  40-,  80-  and  200-mesh  sieves 
are  generally  used  in  making  sieve  analyses  at  the 
plant. 

As  the  sand  in  most  mixtures  is  a  combination  of 
two  or  more  sands  from  the  stockpiles,  it  is  well  to 
check  the  uniformity  of  feeding  by  frequent  samples 
taken  from  the  hot  sand  storage  bin.  A  small  frying 
pan  or  a  wooden  box  with  a  short  handle  makes  a 
convenient  sampler.  The  sampler  is  taken  at  the  time 
a  batch  is  being  drawn  into  the  measuring  box  by 
passing  the  sampler  back  and  forth  through  the  stream. 
The  first  material  flowing  from  the  bin  may  not  be 
representative  and  it  is,  therefore,  better  to  delay 
taking  the  sample  until  a  few  seconds  after  the  gate 
is  opened.  After  cooling,  the  sample  should  be  quar- 
tered to  100  grams  and  screened. 

Stone  screenings  are  sampled  and  tested  by  the  same 
general  methods  outlined  for  sands.  In  the  sieve  an- 
alysis, however,  sieves  of  larger  sizes  are  used  as 
required.  To  avoid  excessive  wear  upon  the  fine  mesh 
sieves,  the  sample  is  divided  over  the  10-mesh  sieve, 
the  proportions  retained  and  passing  noted,  and  separate 
analyses  run  upon  each.  The  ordinary  100-gram  sample 
is  used  for  the  finer  portion,  but  500  grams  should  be 
selected  for  the  coarser.  By  multiplying  the  several 
component  per  cents  constituting  each  sieve  analysis  by 
the  respective  per  cents  which  the  fine  and  coarse  ma- 
terials bear  to  the  original  sample  of  screenings,  the 


sieve  analyses  of  the  parts  finer  and  coarser  than  the 
10-inch  mesh  sieve  are  proportionately  reduced  to  per 
cent  of  the  original  sample. 

Crushed  Stone  and  Gravel — These  materials,  as  they 
appear  in  the  storage  piles  and  shipments,  should  be 
inspected  for  freedom  from  weathered,  or  disintegrated 
particles  and  coatings  of   dirt. 

It  is  difficult  to  sample  large  masses  of  coarse  aggre- 
gate, especially  if  the  sizes  composing  it  are  somewhat 
segregated.  The  best  method  is  to  go  over  the  pile 
carefully,  noting  the  presence  or  lack  of  uniformity,  and 
take  shovelsful  from  several  locations  in  such  a  manner 
as  to  represent  the  composition  of  the  whole  as  closely 
as  possible.  The  sample  so  selected  may  weigh  40 
or  50  lb.  and  should  be  collected  in  a  large  box  or  clean 
sack.  After  the  sample  is  quartered  down  to  4,000  or 
5,000  grams,  a  sieve  analysis  may  be  run  by  ordinary 
methods. 

Grades  of  coarse  aggregates,  differentiated  upon  the 
basis  of  nature  or  test  characteristics  should  be  stored 
in  separate  stockpiles.  The  unloading  of  dirty  or  other- 
wise  unsuitable   aggregates   should   not   be   permitted. 

Dust — The  one  test  which  the  inspector  is  usually 
required  to  make  upon  material  used  as  filler  is  that 
for  fineness,  or  per  cent  passing  the  200-mesh  sieve. 

The  dust  may  be  received  at  the  plant  either  in  bulk 
or  in  sacks.  In  the  former  case  it  is  only  necessary 
for  the  inspector  to  collect  small  quantities  from  a 
number  of  different  places  in  the  mass  to  secure  his 
sample.  In  the  latter  case  small  quantities  should  be 
taken  from  a  dozen  or  more  sac^cs.  Once  the  sample 
is  obtained,  it  should  be  quartered  down  to  50  grams 
and  shaken  over  the  200-mesh  sieve  until  virtually  no 
dust  falls  upon  a  clean  sheet  of  paper  placed  under 
it.  The  residue  retained  by  the  sieve  is  then  weighed 
and  the  per  cent  passing  computed. 

Dust  which  becomes  damp  or  wet  during  storage 
forms  into  lumps  which  do  not  break  down  in  the 
process  of  mixing  and  such  material  is  unsuitable  for 
use  as  filler. 

Proportioning  Cold  Aggregates — The  uniformity  of 
all  asphaltic  paving  mixtures  depends  to  a  greater  or 
lesser  extent  upon  the  care  and  accuracy  with  which 
the  cold  aggregates  are  fed  into  the  plant.  Clearly 
defined  piles  of  the  several  materials  should  be  located 
at  the  foot  of  the  cold  aggregate  elevator  with  one 
or  two  laborers  assigned  to  feed  them  systematically  in 
simple  proportions. 

Sometimes  the  contractor  sinks  a  box  around  the  foot 
of  the  cold  aggregate  elevator,  dumps  into  it  alternate 
wheelbarrowsful  of  the  several  materials  and  assigns 
a  single  man,  armed  with  a  hoe,  to  the  task  of  main- 
taining the  feed.  Such  a  practice  seldom  results  in 
uniform  aggregate  at  the  mixer,  since  the  materials 
are  very  likely  to  become  segregated.  The  only  condi- 
tions under  which  such  proportioning  should  be  per- 
mitted are  those  in  which  each  batch  is  fed  into  the 
plant  and  delivered  to  the  mixer  as  a  unit,  and  in  such 
cases  the  barrows  should  always  be  accurately  filled  to 
a  level  of  known  voli'me. 

Proportioning  the  Hot  Aggregates — From  the  dryer 
the  heated  aggregates  ai'e  elevated  to  screens  which 
separate  the  materials  and  deflect  them  into  the  stone 
and  sand  bins  over  the  mixing  platform.  Segregation 
of  sizes  in  these  bins  is  one  of  the  difficulties  in  the 
path   of    uniform   proportioning   and    constitutes    the 
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strongest  objection  to  the  use  of  a  single  storage  bin 
when  such  stone  and  sand  mixtures  are  being  prepared. 
Holes  in  the  partition  between  two  adjacent  bins  Or  in 
the  screens  will  result  in  a  mixture  of  two  classes  of 
aggregate  and  entirely  upset  the  scheme  of  proportion- 
ing. The  same  thing  may  occur  in  some  plants  from 
the  too  rapid  feeding  of  any  one  cold  material,  the 
result  being  that  it  finally  fills  its  bin  and  overflows 
into  the  next.     The  composition  of  aggregate  showing 


a  permanent  and  clearly  recognizable  mark.  A  second 
mark  must  be  made  showing  the  height  reached  by  the 
combined  aggregates  after  the  stone  has  been  placed 
on  the  sand.  The  box-man  must  be  required  always  to 
draw  the  sand  first  and  to  level  each  material  even  with 
its  mark  by  means  of  a  short  hoe. 

The  greatest  care  should  be  taken  to  insure  the  ac- 
curacy of  the  scales.  Before  work  starts  the  inspector 
should  check  them  by  means  of  test  weights  or  with 


street:  CoU^oe  Are. 

Type  of  Const.:  Ji-in.  Mod.  Topeka 

Contractor:  Mumcipal  Pacing  Co. 


CITY  OF  BRYAN,    TEX.\S 

lOlh  Daily  Report  of  Asphalt  Plant  Inspection 

Location  of  Plant:  A".  /'.  Siding 

Foundation:  C-i'n.  Concrete 

Type  of  Plant:   Peerless 

MATERIALS  AND  PROPORTIONS  IN  PA^^!:MENT 


Weather:  Fair 


Date:  9-SS-eS 
Temp.  A.M.:  86 
Temp.   P.M.:  90 


Proportions 
Of  Feed 

Utttch  Weights 
(Lb.) 

Per  Cent 

Total 
Used 
(Tons) 

In 
Stock 
(Tons) 

Cost 
Ton 

Materials 

Flux 

SOS 

8.6 
}U.6 

5.16 
12.  iS 
12.  iS 

SO 
100 

75 

Sand  (fine) 

Bmzos  SandC 
Brazos  Sand  C 

Ipt. 
Ipt. 

Southern  lime  Co 

il 
SOS 

8.2 
il.6 

i.92 
2i.96 

50 
175 

SpU. 

Crushed  stoue 

"■      

Total 

soo 

100  0 

60.00 

DAY'S    PRODUCTION 

PLANT  OPERATING  COSTS 

Construction 

11  r.  h.  - 
SiO 

N"o.  of 
Loads 

Hours  in 
Oper'n 

Sq.Yds. 
Laid 

Material 

Origin 

Am't. 
Used 

Cost 

Modified  Topeka     ....             ... 

SO 

8 

580 

Coal  (tons) 

Fuel  oil  (gal.)..  . 



SAMPLES  TO  LABORATORY 

Labor 

No. 

Houre 

Total 
Hours 

Rate  of 
Pay 

Material 

Origin 

Am't. 
Rep't'd 

S:f>-i-.!  Xm 

Foremen 

Kngineers 

1 

10 

10 
10 
10 
to 

10 
10 
SO 
60 
r,o 

Afoilified  Topeka 

Daily  plant  sample  spout 

dnj/s  run 
day's  run 

AsplioU  (Pen.) 

Unskilled  labor.                                                            G 
Trucks                                                                            .'■, 

1 

MATERIALS  TESTED   AT  PLANT 


Material 

Sample  from 

Per  cent  passing  200-mesh  sievr 
Per  cent  passing  80-niesh  sieve 
Per  cent  pas.sing  40-riiesh  sieve' 
Per  c*'nt  pa.'i.sinK  lO-niesh  sieve 
Percent  pii.s.sini:  4-iiiesli  sieve 
Per  cent  pa.t.'jiing  2-niesh  sieve 
Per  cent  passing  ]  -inch  screen 
Per  cent  pikssm,i3:  l-ineh  screen 
Percent  passing  I  J-inch  screen 
Per  cent  psui-sing  I '.-inch  screen   . 
Per  cent  retained  I  J-inch  screen . 


Sand 
Bin 

.1.0 
Si.O 
i2.8 
S9.7 

Or, 


Sand 
Bin 

3.8 
25.6 
iO.O 
SO. 6 

1.0 


Sand 
Bin 

2.0 
12.0 
1,6.8 
37.2 

2.0 


Sand 
Bin 

8.0 
26.0 
il.3 
29.  i 

0.3 


Total. 


Remarks: — Plant  shut  down  S  hrs.  for  repair. 


100.0 


Sand 
Car 

6.8 
50.0 
39.2 

i.O 


100.0 


Sand 

Car 

O.S 

6.7 

49.0 

iO.O 

4.0 


Scr'gs 

Car 

S.O 

1.2 

2.8 

n.7 

iS.S 
36.0 


100.0 


Penetrations 


No. 
/ 
S 
3 
i 
5 


Test 

,50 


51 
50 


Ave. 


-mesh  at  1  P.M.  due  to  poor  feeding  by  new  laboror. 


J.  W.  Bromt,  Inspector. 


contamination  with  others  should  never  be  guessed  at 
as  a  basis  for  the  addition  of  bitumen,  but  the  bins 
should  be  emptied  and  the  trouble  corrected  before 
mixing  is  resumed. 

The  measurement  of  aggregates  by  volume  is  some- 
times attempted,  and,  while  not  as  easily  controlled  as 
measurements  by  weight,  uniform  results  may  be  ob- 
tained provided  the  box-man  can  be  impressed  with  the 
necessity  for  accuracy.  The  asphalt  is  always  measured 
by  weight  and  the  volume  of  aggregates  must  be  deter- 
mined which  will  correspond  to  their  proportions  by 
weight  in  the  mixture.  The  point  to  which  this  volume 
of  sand  fills  the  measuring  box  must  be  indicated  bv 


large  rocks  or  sacks  of  cement  previously  weighed  upon 
scales  which  may  be  found  in  express  depots  or  else- 
where. After  mixing  begins  whole  loads  should,  if 
possible,  be  frequently  weighed  upon  platform  scales 
and  checked  back  against  the  batch  weights  at  the 
plant.  Care  should  be  taken  that  aggregate  does  not 
wedge  under  the  free  platform  upon  which  the  meas- 
uring box  is  mounted  and  all  parts  of  the  weighing 
apparatus  should  be  cleaned  daily.  If  the  scales  get 
out  of  order,  mixing  should  be  immediately  suspended 
until  repairs  are  made. 

Unless  the  box-man   is  experienced  and  cool   headed 
he  will   many   times   overrun   his  weights.     This  may 
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easily  be  a  serious  situation  and  he  must  be  trained 
to  work  carefully.  Sand  requires  approximately  four 
times  as  much  bitumen  as  does  an  equal  weight  of  stone, 
and  thus,  if  the  routine  amount  of  asphalt  be  added  to 
an  unbalanced  aggregate,  the  mixture  will  be  rich  or 
lean,  depending  upon  whether  the  stone  or  the  sand 
is  in  excess. 

Asphalt — The  volume  of  a  given  weight  of  aiphalt 
varies  greatly  with  changes  in  its  temperature  and 
consequently  this  material  is  always  proportioned  by 
weight. 

The  asphalt  bucket  is  suspended  from  a  set  of  scales 
and  these  should  be  checked  for  accuracy  as  was  sug- 
gested previously  for  those  supporting  the  aggregate 
measuring  box.  The  weights,  both  compensating  for 
the  tare  weight  of  the  bucket  and  representing  the 
contents  of  the  bucket,  should  be  fitted  with  set-screws 
which  will  prevent  them  from  being  disturbed  by  the 
vibration  of  the  plant  or  accidental  blows. 

The  attention  of  the  inspector  should  be  given  more 
or  less  constantly  to  the  proportioning  of  the  asphalt 
and  particularly  at  certain  critical  periods.  In  the 
morning  the  bucket  is  clean  and  cold  and  retains  a  con- 
siderable proportion  of  the  first  batches  as  a  coating 
on  the  bottom  and  sides.  Succeeding  batches  continue 
to  build  up  this  layer  until  the  bucket  becomes  thor- 
oughly heated,  when  the  adhering  asphalt  is  gradually 
released.  Finally  an  almost  constant  quantity  is  re- 
tained by  fhe  bucket  for  such  period  of  time  as  the 
plant  remains  in  continuous  operation.  It  is  clear, 
therefore,  that  in  order  to  avoid  a  deficiency  of  bitumen 
in  the  first  few  batches  and  an  excess  in  succeeding 
ones,  the  tare  weight  of  the  bucket  must  be  almost 
constantly  watched  and  the  counter-balancing  weight 
frequently  adjusted. 

Filler — Dust  may  be  weighed  with  the  other  aggre- 
gate but  is  more  likely  to  be  blown  away  by  the  wind, 
especially  if  the  mixing  platform  is  not  enclosed.  Or- 
dinarily, the  weight  of  dust  which  one  or  more  ordinary 
water  buckets  will  hold  is  determined  and  the  proper 
number  of  bucketsful  added  to  each  batch.  As  it  is 
easy  for  the  laborer  only  to  partially  fill  the  buckets 
or  to  forget  exactly  how  many  are  required,  the  in- 
spector should  watch  this  detail  carefully. 

Regulation  of  Temperatures — Mixtures  reaching  the 
street  should  be  hot  enough  to  rake  properly  but  not 
hot  enough  to  permit  the  segregation  of  materials  in 
this  process  or  to  injure  the  asphalt.  Under  ordinary 
summer  temperatures  outside  limits  for  asphaltic  con- 
cretes and  sheet  asphalt  should  be  225  deg.  F.  to 
350  deg.  F. 

Of  almost  equal  importance  with  the  proper  degree 
of  temperature  is  the  uniformity  with  which  it  is 
maintained.  All  asphalts  suffer  a  decrease  in  penetra- 
tion when  heated,  and  the  higher  the  temperature  the 
greater  will  be  the  extent  to  which  they  will  harden. 
Also  hot  mixtures  compress  to  a  greater  degree  than 
do  cold  ones.  Thus  extreme  variations  in  temperature 
at  the  plant  may  seriously  affect  the  serviceability  of 
the  pavement. 

Constant  attention  must  be  given  the  rate  of  feeding 
cold  aggregates  and  the  fires  under  the  dryer  if  uni- 
form temperatures  are  to  be  maintained.  When  the 
plant  starts  in  the  morning,  materials  are  fed  in  slowly, 
but  nevertheless  the  first  aggregate  through  the  cold 
elevator,  bins  and  measuring  liox  may  reach  the  mixer 


at  too  low  a  temperature  to  be  properly  mixed.  By 
pushing  the  fires  and  feeding  slowly,  aggregate  will 
soon  come  through  at  satisfactory  temperatures  and  as 
soon  as  it  does  the  rate  of  feeding  should  be  increased. 
Othei-wise  the  temperatures  may  swing  to  the  other 
extreme  and  necessitate  another  delay  until  they  can 
be  lowered. 

A  method  of  reducing  temperatures  which  are  too 
high,  is  to  increase  the  rate  of  feeding  cold  and  damp 
aggregates  and  at  the  same  time  open  the  door  of  one 
or  more  of  the  fire  boxes.  Aggregate  which  is  coming 
through  at  too  high  a  temperature  may,  in  some  types 
of  plants,  be  cooled  by  throwing  cold  sand  into  the 
heated  aggregate  as  it  falls  out  of  the  dryer. 

Whenever  it  appears  that  aggregate  is  being  received 
at  improper  temperatures,  it  should  be  held  in  the 
measuring  box  and  tested  despite  the  eagerness  of  the 
mixer  crew  to  rush  it  through.  Let  the  thermometer 
remain  in  the  material  until  it  ceases  to  rise.  Remem- 
ber that  it  is  easier  and  less  expensive  to  reject  aggre- 
gates before  rather  than  after  the  bitumen  and  dust 
have  been  added.  In  the  former  case  they  may  be 
hauled  back  to  the  storage  piles  and  used  again  later; 
in  the  latter  case  the  batch  is  a  total  loss.  It  should 
seldom  be  necessary  to  reject  a  completed  batch  due 
to  improper  temperatures,  although  occasion  to  do  so 
frequently  arises  due  to  blunders  in  proportioning  on 
the  part  of  the  mixing  crew. 

Mixer  and  Conditions  of  Mixing — The  mixer  must  be 
in  good  shape,  all  blades  must  be  present,  and,  while 
long  enough  to  prevent  masses  of  partially  mixed  as- 
phalt and  aggregate  from  adhering  to  the  sides  of  the 
mixer  box,  should  not  be  long  enough  to  wedge  coarse 
particles.  The  blades  should  be  so  spaced  and  placed 
that  the  mixture  is  worked  from  both  ends  toward  the 
center  and  the  speed  of  rotation  should  be  sufficient  to 
churn  the  mass  vigorously. 

The  aggregate,  after  being  run  into  the  mixer,  should 
be  turned  for  a  few  seconds  in  order  to  permit  a  uniform 
distribution  of  the  filler  before  the  asphalt  is  added. 
The  asphaltic  cement  should  be  poured  in  slowly  and 
uniformly  over  the  full  length  of  the  mixer.  The  time 
of  mixing  should  be  extended  somewhat  beyond  the 
instant  at  which  the  mixture  appears  uniformly  black. 
At  proper  temperatures  one  minute  for  sheet  asphalt 
and  three-quarters  of  a  minute  for  coarse  graded  mix- 
tures is  sufficient. 

Asphaltic  pavements  should  not  be  laid  during  a  rain 
or  on  a  wet  base.  As  soon  as  rain  starts  to  fall  the 
inspector  should  direct  that  plant  operations  be  stopped. 
If  the  precipitation  is  very  light  he  may  allow  the  last 
truck  to  proceed  to  the  street  and  leave  its  disposition 
to  the  inspector  there.  Following  light  summer  showers 
it  is  frequently  possible  to  proceed  with  the  work,  but 
the  inspector  should  await  advices  from  the  .street  be- 
fore permitting  the  resumption  of  operations. 

Samples  of  Materials  and  Mixtures — Samples  of  all 
new  materials  not  conforming  to  those  approved  be- 
fore the  work  is  started  should  be  sent  to  the  engineer 
or  laboratory,  even  though  the  inspector  regards  them 
as  suitable  and  permits  their  use.  Samples  of  aggre- 
gates should  be  taken  by  the  methods  outlined  earlier 
in   this  article. 

For  proper  control  daily  tests  should  be  made  upon 
the  mixture  for  bitumen  content  and  sieve  analysis 
of  the  aggregate.     The  plant  inspector  should  gradually 


1116 


ENGINEERING     NEWS-RECORD 


Vol.  89,  No.  26 


collect  a  sample  for  this  purpose  by  taking  a  trowelful 
from  each  of  a  large  number  of  batches  during  the  day. 
It  may  be  heated,  mixed  and  quartered  to  the  proper 
size  at  the  end  of  the  day's  work.  The  proper  sizes 
of  Samples  for  the  several  materials  are  as  follows: 

Bond,  lb ....... 

Coarse  agKreKate.  lb ...•■.  ^1 

A6pnnlt.  qr.- _  . 

Sbeol  iisi)ti:ilt  weiiryig  surface  miiturcj  lb.  j 

T>)pck3  surfiiof  mixture.  Hi 1 

Binder  or  coarse  erndc^  ii^plialtic  concrete,  lb. 

All  samples  should  be  numbered  serially  and  further 
identified  by  reference  to  them  in  the  inspector's  report. 

Inspector's  Reports — The  engineer  must  be  kept  fully 
informed  regarding  the  progress  of  the  work  and  con- 
ditions at  the  plant.  The  inspector  is  furnished  with 
report  forms  for  this  purpose  and  it  is  very  necessary 
that  they  be  submitted  daily.  The  reports  should  be 
numbered  in  series  beginning  with  the  day  the  inspec- 
tor reaches  the  plant  and  continued  (Sundays  excluded) 
until  the  work  is  completed.  Every  detail  of  the  plant 
operation  and  inspector's  activities  should  be  included. 
A  specimen  report  is  shown  hei-e,  illustrating  a  day's 
operation  upon  a  modified  Topeka  mixture. 

Keeping  Costs — Cost  data  are  necessary  in  order  to 
formulate  accurate  estimates  and  the  inspector  should 
collect  detailed  information  concerning  them.  If  pos- 
sible, the  costs  of  materials,  bills  of  lading  showing 
weights  of  materials,  and  the  wages  paid  to  labor  should 
be  obtained  from  the  contractor.  The  quantities  of 
fuel  and  lubricants  used  may  be  obtained  from  ap- 
proximate weekly  consumption. 


New  Outfall  Sewer  and  Sewage-Works 
Progress  at  Los  Angeles 

A  PROGRESS  report  on  the  outfall  sewer  and  sew- 
age works  project  of  Los  Angeles,  Calif.,  for  which 
$12,000,000  of  bonds  were  voted  on  Aug.  29,  shows  that 
on  Dec.  4  there  had  been  built  or  put  under  contract 
3.68  of  the  7.41  miles  of  emergency  relief  sewer,  that 
plans  had  been  made  or  were  well  under  way  for  the 
remainder  of  this  sewer;  plans  were  being  made  for  a 
3-m.g.d.  emergency  sewage-works  near  Culver  City, 
consisting  of  storage  reservoirs,  pumping  plant,  Imhoff 
tanks  and  sludge  beds,  sprinkling  filters  and  secondary 
tanks,  these  works  to  be  enlarged  as  the  flow  in  the  re- 
lief sewer  increases;  plans  were  being  made  for  a 
new  ocean  outlet  at  Hyperion,  at  the  end  of  the  existing 
trunk  sewer,  the  new  outfall  to  be  of  60-in.  cast  iron 
and  to  extend  about  a  mile  into  the  ocean,  to  a  water 
depth  of  some  54  ft.  below  mean  sea  level. 

The  emergency  relief  sewer  from  the  present  ocean 
outlet  to  the  emergency  sewage-works  on  Ballona  Creek 
is  designed  for  a  capacity  of  40  sec.-ft.,  to  accommodate 
the  excess  dry-weather  sewage  flow  of  the  next  three 
years.  For  the  upper  2.15  miles  of  this  relief  sewer, 
now  built  or  under  construction,  there  is  being  used 
44-in.  riveted  steel  pipe  formerly  used  on  the  construc- 
tion of  the  Los  Angeles  Aqueduct.  For  the  remaining 
5.26  miles  of  this  sewer  a  contract  was  awarded  on 
Nov.  29,  specifying  Ferguson's  segmental  block  for  1.58 
miles,  and  for  the  remaining  3.68  miles  there  is  under 
consideration  the  same  material  with  wood-stave  pipe 
as  an  alternative  for  the  upper  end  and  for  the  lower 
end  reinforced-concrete  pipe  lined  with  vitrified  clay 
blocks,  with  wood-stave  pipe  as  an  alternative. 

The  construction  work  at  Hyperion  will  be  divided 


into  three  contracts:  (1)  The  ocean  outlet  alread> 
mentioned;  (2)  about  700,000  cu.yd.  of  grading  for  the 
sewage-works;  (3)  the  sewage-works  proper.  The 
dates  for  letting  these  three  contracts  have  not  been 
fixed,  but  it  is  expected  that  the  lettings  will  take  place 
and  the  sewage-works  and  the  ocean  outfall  be  put  in 
use  before  the  new  outfall  to  the  ocean  is  put  under 
construction. 

John  A.  Grifiin  is  city  engineer  and  W.  T.  Knowlton 
engineer  of  sewers  at  Los  Angeles. 


Operator's  Viewpoint  of  Canal  and 
Structure  Design 

Irrigation  System  Efficiency  and  Maintenance 

Depends  on  Proper  Layout — Experience 

on  Valier  Project  Given 

By  George  Ebner 

Operation  Engineer,  The  Valier-Montana  Land  and  Water  Co., 

Valier,    Mont. 

TT  riTH  the  increasing  importance  of  problems  relat- 
VV  ing  to  irrigation  operation  and  maintenance  and 
the  greater  study  being  given  them  a  review  of  many 
practices  which  have  been  shown  advantageous  are  of 
value  when  new  construction  is  planned  or  replacement 
or  remodeling  is  necessary.  Observations  are  given  on 
the  location  of  structures,  silt  problem,  design  to  pre- 
vent or  minimize  slides,  methods  of  handling  weeds, 
alkali  and  preferences  as  to  chutes,  pipes  or  drops. 

The  main  canal  should  be  free  from  check  gates  which 
create  orifice  conditions  and  under  no  circumstance? 
should  two  sets  of  orifice  gates,  without  overflow,  be 
used  in  a  diversion  structure.  If  it  is  necessarj',  and 
it  often  is,  to  check  water  into  a  lateral  some  flash- 
board  arrangement  is  preferable,  since  it  is  impossible 
to  check  with  gates  under  the  varying  flow  of  a  main 
canal.  A  combination  of  gate  and  flashboard  control  is 
oftentimes  an  advantage.  Generally  a  weir  action  con- 
trol will  cause  less  surge  and  wash  downstream  and 
result  in  less  maintenance  expense. 

Unless  exceptional  conditions  exist  no  lateral  or  serv- 
ice turnout  should  ever  be  placed  above  the  main  canal 
grade.  Excessive  checking  is  necessary  and  good  service 
is  not  possible.  Whenever  the  turnout  or  intake  can 
be  placed  below  canal  grade  the  check  can  be  eliminated. 

In  diversion  structures  where  silt  laden  streams  are 
encountered  the  surface  water  is  taken  into  the  canal; 
in  other  cases  silt  traps  and  wasteways  are  used  to 
wash  out  the  sand  during  flood  seasons.  However  with 
many  mountain  streams  the  entire  flow  even  in  flood 
season  is  taken.  When  the  creek  has  a  fall  of  10  ft. 
per  mile  and  the  canal  3  ft.  it  can  be  seen  that  all 
the  silt  load  will  be  thrown  into  the  canal.  By  raising 
the  diversion  weir  and  canal  intake  a  backwater  pond 
upstream  will  be  formed  where  the  creek  can  unload. 
This  plan  was  used  on  the  Birch  Creek  headworks,  de- 
signed by  C.  E.  Atwood,  chief  engineer  of  the  Valier 
Project,  and  after  four  years'  use  no  appreciable  silt 
has  reached  the  headgates  or  has  entered  the  canal. 

On  side  hill  location  where  the  bank  has  a  tendency 
to  slide,  it  is  believed  that  a  wide,  shallow  canal  section 
if,  better  than  one  deeper  and  narrower.  The  bank  pres- 
sure is  less  and  there  is  less  head  to  cause  seepage. 
Often  this  situation  can  be  benefited  by  a  parallel  drain 
at  the  toe  of  the  bank  with  sufficient  outlets.  Bond 
ditching  under  the  embankment  and  rolling  thr.  fill 
material  are  of  direct  benefit.     A  preliminary  investi- 
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gatioii  may  disclose  a  tendency  to  slide  and  make  a 
lined  section  or  bench  fluming  advisable.  Pumping 
plants  could  have  been  built  in  some  cases  where  dis- 
tribution begins  at  no  greater  construction  cost  than 
that  of  the  gravity  canal  and  the  pumping  cost  would 
not  exceed  the  gravity  section  maintenance  charge. 

No  canal  should  be  permitted  to  cut  and  carry  silt. 
With  excessive  silting  portions  of  the  canal  may  lose 
area  so  that  to  permit  cleaning  service  must  be  inter- 
rupted every  season.  In  maintenance  work  the  con- 
struction of  grade  conti-ols  and  drops  will  be  found 
more  economical  than  never  ending  silt  cleaning.  Too 
much  importance  cannot  be  attached  to  this  point. 
The  writer  has  in  mind  two  canals  of  400  and  500  sec.ft. 
capacity,  slope  of  0.004  and  18  and  20  miles  length  which 
after  ten  years  are  carrying  their  rated  capacity  with- 
out any  silt  cleaning  at  all. 

Because  of  the  growth  of  grass  and  weeds  it  is  good 
practice  to  make  small  ditches  of  excess  capacity.  Clean- 
ing is  deferred  and  the  yardage  per  station  is  light. 
Where  moss  grows  an  excess  cross-.section  is  needed  in 
all  canals  to  insure  good  delivery  seivice. 

Structures  have  been  built  which  meet  all  hydraulic 
requirements  but  easily  become  clogged  with  weeds  and 
thistles.  This  is  true  of  baffles  and  of  small  openings 
below  curtain  walls.  With  a  combined  turnout  and 
check  the  turnout  is  more  likely  to  clog  than  it  would 
were  the  check  a  short  distance  downstream.  Of  vari- 
ous measuring  devices,  weirs  and  Venturi  flumes  offer 
less  obstruction  than  orifices. 

Where  alkali  is  present  it  is  imperative  that  attention 
be  given  design,  drainage  and  kind  of  material  for 
initial  or  replacement  structures.  The  cement  gun  is 
found  profitable  for  repair  work. 

Wherever  topography  will  permit  their  use  open 
concrete  chutes  have  been  found  more  economical  than 
pipe  lines  or  a  series  of  drops.  It  is  axiomatic  that  all 
chutes  should  have  transition  intakes,  computed  cross- 
sections  and  be  tile  drained.  Those  built  by  the  U.  S. 
Reclamation  Service  are  models  in  every  respeci;.  Metal 
chutes  carrying  silt-laden  water  are  found  to  wear 
excessively  .under  the  high  velocities  created.  The  cost 
of   a   properly    designed    chute   outlet    is    but   slightly 


W  EIR  TYPE  OF  INTAKE  SHOWING  LITTLE  DISTURBANCE 

greater  than  for  the  outlet  of  a  single  drop.  Special 
attention  is  being  given  the  hydraulic-jump  type  of 
outlet  at  the  present  time.  In  the  design  of  all  intakes 
to  chutes,  flumes  and  drops,  care  should  be  taken  to 
maintain  upstream  in  the  canal  the  proper  water  depth 
and  slope. 

Remodeling  a  structure  may  increase  its  capacity  or 
lower    maintenance    cost.    On    replacement    structures 


TURMOIL  WITH  ORIFICE  GATES  PASSING  250  SEC.-FT. 
Uisturbance    .•so    great    sand    bag    revetment    necessary    to 
prevent  erosion. 

whenever  the  annual  interest  charge  for  new  construc- 
tion plus  its  annual  maintenance  is  less  than  the  present 
yearly  maintenance,  relocations  or  additional  construc- 
tion should  be  considered.  For  proper  service  and  econ- 
omy, the  maintenance  work  should  be  kept  up  to  require- 
ments for  no  irrigation  district  can  afford  poor  or 
frequently  interrupted  service. 


The  Proper  Term  for  Water- Works  Bonds 

By  Charles  W.  Sherman 

Of  Metcalt  &  Eddy,  Consulting  Engineers,  Boston,  Mass. 


Conclusions    of  a 
Works  Association, 


paper  read   before  the   New   England   Water 
Dec.  12. 


1.  The  average  life  for  a  "typical"  water-works  plant  in 
this  country  is  about  50  years.  It  will  rarely  be  less  than 
this  in  individual  cases,  and  may  be  as  much  as  60  years 
or  more  for  some  works. 

2.  Complete  records  of  depreciation,  including  abandoned 
structures,  of  a  number  of  water-works  plants  of  consider- 
able age  show  that  the  total  accrued  depreciation  of  the 
physical  plant  of  such  works  is  about  20  per  cent  of  the 
cost.  Departures  from  this  mean  are  not  great.  Records 
of  depreciation  suffered  by  the  plant  still  in  service,  modified 
by  a  suitable  allowance  for  plant  abandoned,  confirm  this  as 
a  reasonable  figure. 

3.  The  corresponding  average  age  for  works  of  50  years' 
life  is  20  years,  leaving  30  years  average  remaining  life. 
If  the  average  useful  life  were  60  years  instead  of  50,  the 
average  age  would  be  27  years  and  the  remaining  life 
33  years.  Thirty  years  is  a  fair  estimate  of  the  remaining 
life  of  any  water-works  plant  in  normal  condition,  and  there- 
fore a  proper  term  for  which  water-works  bonds  should  run. 

4.  If  the  works  have  suffered  a  depreciation  of  20  per 
cent,  including  abandoned  property,  there  is  a  residual  value 
of  80  per  cent  of  cost  of  the  physical  plant.  Water-works 
bonds  may  therefore  be  issued  up  to  80  per  cent  of  the  cost 
of  the  works. 

5.  Municipally-owned  water-works  should  be  self-support- 
ing, and  their  financing  should  be  on  the  same  basis  as  that 
of  private  corporations. 

6.  The  present  Massachusetts  law  which  limits  bonds  for 
the  extension  of  municipally-ownc'd  water-works  to  5-year 
terms  is  illogical  and  burdensome  and  should  be  repealed. 

7.  Special  legislation  for  particular  cases,  made  necessary 
by  the  existence  of  the  five-year  limit,  is  undesirable  from 
every  point  of  view. 

8.  Suitable  control  over  municipal  bonds  for  water-works 
purposes  can  be  exercised  by  requiring  the  approval  of  the 
Public  Utilities  Commissioners  in  exactly  the  same  way  as 
for  bonds  of  a  private  water  company;  and  misuse  of  water 
revenues  can  be  avoided  by  legislation  limiting  their  uses 
to  water-works  purposes. 
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Hydrology  of  the  1922  Flood  in 
the  Illinois  River 

Maximum  Stages  Reached  with  Minimum  Flow 

Due  to  Channel  Restrictions  by  Levees — 

Long  Period  of  Heavy  Rainfall 

By  H.  E.  Grosbach 

District  Engineer,  U.  S.  Geological  Survey,  Chicago 

THE  Illinois  River  flood  of  April,  1922,  was  notable 
in  that  the  stages  reached  were  the  highest  ever 
obsei-ved,  although  the  flow  was  less  than  had  been 
recorded  within  twenty  years.  This  flood  resulted  from 
an  unusually  long  continued  period  of  rainfall.  Precip- 
itation occun-ed  over  the  drainage  basin  on  all  except 
nine  days  of  the  period  from  March  10  to  April  18.  Fig.  1 
shows  basin  and  drainage  area.  For  other  notes  on  this 
flood  see  Engineering  News-Record,  May  11,  p.  804. 


M1CHI6AX 
'^    INDIANA 


US.&S.6cying staHons  O 
US.  Engineer ^ges    • 


FIG.    1.      .MAP  OF  THE   ILI.INOIS    RIVEyt    P.ASI.N 

Daily  average  rainfall  on  different  sections  of  the 
basin  above  Beardstown,  computed  from  Weather  Bu- 
reau records,  is  showTi  in  Fig.  2.  In  this  figure  are 
shown  also  the  daily  discharges  at  Peoria  and  Beards- 
town  for  April,  as  determined  from  gage  readings  of 
the  U.  S.  Engineers  and  discharge  measurements  by 
the  U.  S.  Geological  Survey,  co-operating  with  the 
Illinois  Division  of  Waterways  and  the  U.  S.  Public 
Health  Service.  The  discharge  includes  the  flow  of  the 
Chicago  drainage  and  sanitary  canal,  diverted  from 
Lake  Michigan. 

Precipitation  was  heaviest  in  the  drainage  area  of 
the  Sangamon  River,  the  largest  tributary,  where  the 
average  rainfall  from  March  10  to  14  was  3.0  in;  March 
19  to  20,  1.4  in.;  March  24  to  31,  2.9  in.;  and  April  3  to 
18,  5.4  in.  The  maximum  24-hour  fall  recorded  was  at 
Morrisonville  in  the  Sangamon  basin,  and  amounted  to 
4.4  in.  The  Sangamon  was  at  high  stages  for  several 
weeks  reaching  a  ma.ximum  discharge  of  approximately 
39.000  sec.-ft.  at  its  mouth  on  April  14.  Some  tribu- 
taries from  the  north  received  much  less  rainfall  and 
neither  the  Fox  nor  Spoon  rivers  reached  flood  stages. 
A  maximum  of  30,400  sec.-ft.  was  recorded  on  the  Kan- 
kakee River  at  Custer  Park,  near  its  mouth. 

Profiles  of  the  maximum  water  stages  in  the  lower 
section  of  the  river  for  various  floods  are  shown  in  Fig. 
3.     The  flood  of  1844  reached  higher  stages  than  any 
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FIG.    2 — DAILY  AVERAGE  RAIXF.\LL  AND   DISCHARGE 

previously  observed  since  the  Illinois  Valley  was 
settled.  The  elevations  of  that  flood  were  determined 
by  the  U.  S.  Engineers  from  authentic  high  water 
marks. 

The  other  profiles  were  drawn  from  gage  readings  by 
the  U.  S.  Engineers.  Maximum  discharges  are  given 
below  as  indicated  by  the  Geological  Survey  measure- 
ments e.xcept  that  the  1904  discharge  at  Beardstown  was 
determined  by  the  U.  S.  Engineers: 

1904  1913  1922 

55,000 


Peoria 

Havana 

Beardstown. 


70,000 
80,000 
115,000 


56,600 

68,000 

109.000 


It  will  be  noted  that  the  1913  flood  with  practically 
the  same  stage  and  considerably  less  discharge  at  Peoria 
than  recorded  in  1904  rose  to  higher  stages  below 
Havana.  No  discharge  measurements  were  made  be- 
low Peoria  in  1913.  In  1922  the  discharge  at  Peoria 
was  considerably  less  than  in  1904  and  at  Beardstown 
slightly  less.  The  maximum  stage  in  1922,  however,  was 
1.7  ft.  above  that  in  li904  at  Peoria,  2.5  ft.  higher  at 
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Havana  and  5.0  ft.  higher  at  Beardstown,  where  the 
greatest  damage  resulted. 

These  increased  stages  were  due  largely  to  the  con- 
struction of  levees  for  land  reclamation,  which  reduced 
the  natural  overflow  channel  of  the  river.  The  failure 
or  overtopping  of  some  levees  near  the  crest  of  the  flood, 
while  allowing  waters  to  overflow  and  damage  surround- 
ing country,  did  not  provide  sufficient  outlet  to  cause 
a  material  lowering  of  the  stage. 


Small  Tunnels  Lined  With  Precast 
Concrete  Ribs 


Tongue  and  Groove  Sections  9  In.  x  6  In. 
Weighing  330  Lb.  Swung  From  Flat 
Cars  Into  Place  by  Two  Men 


and 


AT  THE  Calaveras  Dam  of  the  Spring  Valley  Water 
l\  Co.  in  California,  short  tunnels  were  required  to 
admit  water  from  intermediate  levels  of  the  reservoir  to 
the  intake  shaft.  As  these  tunnels  traverse  swelling 
ground,  it  was  necessary  to  provide  temporary  support. 
A  form  of  timbering  was  adopted  which  would  also 
serve  as  permanent  lining,  in  the  shape  of  precast 
concrete  ribs,  as  shown  in  the  accompanying  illus- 
tration. 

Inside  the  lining  the  tunnels  are  41  ft.  high  and  have 
a  maximum  width  of  3i  ft.,  with  a  2-ft.  width  at 
the  bottom.  Three  such  tunnels  are  being  built  at 
different  levels,  the  total  length  of  the  three  being 
600  feet. 

As  tried  out  at  first,  the  ribs  were  made  6x6  in. 
in  section  and  weighed  about  220  lb.  each.  These  were 
handled  so  much  more  rapidly  and  easily  than  antic- 
ipated that  the  size  was  changed  to  9  x  6-in.  section, 
the  6  in.  being  the  thickness  of  the  lining.  These 
larger  ribs  weigh  about  330  lb.  apiece;  they  are  taken 
into  the  tunnel  on  small  flat  cars  and  after  a  little 
practice  a  crew  of  two  men  is  able  to  swing  them  up 
into  place  with  ease.  As  a  convenient  means  of  secur- 
ing good  alignment  each  rib  has  a  V-shaped  tongue  on 
one  face  and  a  groove  of  the  same  cross-section  on  the 
opposite  face. 

Ties  under  the  track  laid  in  the  tunnel  for  construc- 
tion purposes  consist  of  heavy  wood  blocks  with  ends 
beveled  to  parallel  an  inclined  surface  at  the  lower 
ends  of  the  ribs,  as  shown  in  the  illustration.  Two- 
inch  planks  are  placed  along  the  ends  of  these  blocks 
and  serve  to  align  the  bottoms  of  the  ribs  and  maintain 
the  desired  bottom  width  of  the  tunnel  during  conf'truc- 
tion.  As  the  first  rib  of  each  pair  is  placed,  it  is  held 
by  a  wedge  near  the  crown  of  the  arch  until  the  oppo- 
site rib  is  set.  After  two  or  three  ribs  are  placed  any 
space  behind  them  is  back-filled.  As  a  final  operation 
in  lining  the  tunnel  the  cracks  between  adjacent  ribs 
are  to  be  grouted  and  a  6-in.  concrete  floor  poured. 

A  1:2:4  mix  is  used  in  the  ribs,  which  are  cast  in 
a  row  at  a  conveniently  located  casting  yard.  Wood 
side  forms  were  placed  for  the  ribs  of  the  first  pour, 
these  forms  being  so  spaced  that  when  the  concrete 
had  set  and  the  forms  were  removed,  the  space  between 
adjacent  ribs  was  just  the  width  of  a  rib.  In  this  way 
the  ribs  poured  first  served  as  forms  for  a  second  pour. 
The  only  provision  necessary  to  prevent  bonding  was  a 
thin  film  of  oil  swabbed  on  just  before  pouring.  By  tak- 
ing alternate  ribs  from  the  row  in  this  way  the  wood 


forms  used  on  the  first  pour  were  the  only  ones  required 
during  the  entire  work. 
The  work  is  being  done  under  the  direction  of  George 


A  TUNNEL  LINING  MADE  OF  PRECAST  CONCRETE  RIBS 
Note    arrangement    of    planks    and    spacers    in    background 
designed  to  hold   ribs  until  invert  is  poured. 

A.  Elliott,  chief  engineer,  and  T.  W.  Espy,  construction 
engineer  of  the  Spring  Valley  Water  Co.,  from  whom 
the  foregoing  data  were  obtained. 


Responsibility  for  Damage  by  Piledriving 

In  a  case  at  law  recently  decided  in  London  the  own- 
ers of  a  building  near  the  site  of  London  Bridge  sued 
■.he  contractors  for  a  new  structure  nearby,  Robert 
McAlpine  &  Sons,  for  damaging  their  building  by  sub- 
sidence and  vibration  caused  by  the  driving  of  piles. 
The  building  was  over  a  hundred  years  old,  but  it  was 
shown  that  in  November,  1920,  when  the  piledriving 
began,  it  had  only  recently  been  repaired  and  was  de- 
clared to  be  in  good  condition.  Six  months  later  it  had 
become  dangerous  and  was  shored  up,  and  in  January, 
1922,  the  owners  received  notice  from  the  city  that  the 
building  would  have  to  be  torn  down.  The  suit  stated 
that  the  contractors  had  driven  "671  piles  more  than 
1  ft.  square  and  from  24  to  38  ft.  in  length,"  through 
16  ft.  of  made  ground  into  clay,  and  that  more  were 
to  be  driven.  The  plaintiffs  charged  that  at  a  certain 
depth  the  clay  transmits  vibrations  like  a  fluid.  The 
contractors  denied  the  damage  and  denied  that  vibra- 
tion from  piledriving  was  capable  of  causing  injury  to 
property.  The  judge,  however,  found  that  the  damage 
had  been  caused  by  the  piledriving  and  that  the  con- 
tractor was  responsible.  The  case  is  reported  in  The 
Engineer,  Dec.  1. 
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Dust  Removal  by  Vacuum  Sweeping 
in  Grain  Elevator 

Deposit  in  Vacuum  Machines  Fed  Into  Pipes  of 

Low-Pressure  System,  Thence  to  Collector 

Stations— 2  Tons  Daily  Average 

THE  first  application  of  the  vacuum  sweeping  system 
for  the  removal  of  dust  in  grain  elevators,  in  order 
to  reduce  or  eliminate  the  e.xplosion  hazard,  has  been 
made  recently  in  the  great  Chicago  elevator  of  the  Chi- 
cago &  Northwestern  Railway,  following  the  reconstruc- 
tion of  the  plant  after  the  dust  explosion  in  March,  1920. 
The  dust  removal  installation  was  mentioned  in  connec- 
tion with  the  reconstruction  work  in  Engineering  Neivs- 
Record,  Sept.  21,  1922.  p.  483.  This  system  has  been 
used  in  other  industries  but  this  is  the  first  application 
on  such  an  e.xtensive  scale  as  is  required  for  grain  eleva- 
tor service.  In  an  average  day  about  250  bushels  or 
about  two  tons  of  dust  are  delivered  to  the  main  collect- 
ing station  at  the  Northwestern  elevator.  This  is  in 
addition  to  a. low  pressure  collecting  system. 

Since  the  presence  of  dust  in  enormous  quantities  is 
unavoidable  under  present  methods  of  operating  grain 
elevators,  the  problem  is  to  remove  this  dust  before  it 
accumulates  to  such  an  extent  as  to  be  dangerous.  Re- 
moval of  the  deposits  by  brooms,  scrapers  and  air  jets 
causes  clouds  of  dust  which  again  settles  so  that  only  a 
part  of  the  accumulation  is  actually  removed  from  the 
building.  By  the  new  vacuum-sweeping  system,  which 
is  a  development  of  the  familiar  vacuum  cleaner  on  a 
large  scale,  the  dust  is  not  dispersed  but  is  drawn 
directly  through  suction  nozzles  into  flexible  tubes  con- 
nected to  piping  which  leads  to  large  collectors  or  tanks. 
A  vacuum  of  about  11  in.  Hg.  is  maintained.  The  deposit 
in  these  collectors  is  fed  automatically  into  the  pipes  of 
a  low-pressure  pneumatic  system  which  delivers  it  to  a 
main  dust  collector  station  at  some  distance  from  the 
elevator.     The  dust  is  separated  from  the  air  current 


FIG.  1— VACUUM  SWrEEPING  IN  A  GRAIN  ELEVATOR 


FIG.   2— VACUUM  UNIT  AND  DUST  COLLECTOR 

before  it  reaches  the  exhauster,  but  the  collection  of  the 
dust  was  a  special  pi-oblem  owing  to  the  great  quantities 
to  be  handled,  so  that  an  ordinary  collector  would  soon 
be  filled.  For  this  reason  it  was  necessary  to  equip  the 
collectors  with  discharge  locks  by  which  the  dust  is 
discharged  continually  and  automatically  into  the  low- 
pressure  piping  without  the  admission  of  air  to  lower 
the  high  degree  of  vacuum.  The  air  passing  from  the 
collector  tank  is  filled  before  reaching  the  exhauster  so 
that  it  is  discharged  practically  free  from  dust. 

Both  fine  and  coarse  material  are  handled,  the  latter 
including  husks,  chaff  and  grain  particles.  Fig.  1  shows 
the  cleaning  of  vertical  surfaces,  but  nozzles  of  different 
forms  are  used  in  various  parts  of  the  plant.  For  han- 
dling piles  of  material,  as  where  tanks  are  emptied  or 
.ufrain  is  spilled,  larger  hose  is  employed  to  ensure  more 
rapid  removal.  One  of  the  four  multistage  centrifugal 
vacuum-producing  units  is  shown  in  Fig.  2,  with  its 
20-hp.  motor  and  a  filfer  tank  which  discharges  the  dust 
into  a  piDe  of  the  low-pressure  air  conveying  system. 
This  vacuum  sweeping  plant  for  the  Northwestern  ele- 
vator was  designed  and  built  by  B.  F.  Sturtevant  Co., 
Boston,  Mass. 

Smokeless  Powder  for  Blasting 

Comminuted  smokeless  powder,  the  invention  of  Maj. 
John  Herbert  Hunter,  Ordnance  Department,  U.  S.  Army, 
can  be  used  in  blasting,  being  detonated  by  No.  6  or  No. 
8  detonators,  the  rate  varying  with  its  fineness.  In 
use  the  powder  should  be  packed  in  cartridges,  as  is 
the  practice  with  dynamite.  Because  of  the  high  per- 
centages of  poisonous  gases  produced,  it  should  not  be 
used  in  mines,  tunnels,  or  other  close  places  unless  the 
ventilation  is  very  good. 
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Unique  Sewage- Works  and  Pump-Equipment  Bid  Plan 

Sludge  from  Plain  Settling  Tanks  at  Syracuse  Mixed  With  Solvay  Lime  Liquors  —  Pump-Equipment 
Contract  Awarded  on  Basis  of  Annual  Capital  and  Electric  Current  Charges 


By  Glen  D.  Holmes 

Chief  Engineer,  Intercepting-  Sewer  Board,  Syracuse,  N.  Y. 


THE  Syracuse  Intercepting  Sewer  Board  has  re- 
cently awarded  a  contract  for  the  machinery  and 
equipment  for  its  sewage  pumping  station  and  grit 
chamber  under  specifications  containing  several  fea- 
tures which  are  of  more  than  usual  interest.  The 
specifications  provided  for  alternative  bids  on  variable- 
speed  alternating-current  motors  of  both  the  slip-ring 
and  brush-shifting  types.  Each  bidder  was  required 
to  guarantee  the  calculated  annual  current  consumption 
charges  for  the  main  centrifugal  pumps  driven  by  the 
variable-speed  motors,  based  on  the  stated  hourly  fluctu- 
ations of  flow  and  pumping  heads,  and  the  local  power 
rate  schedule. 

In  canvassing  the  bids  for  the  equipment,  particular 
weight  was  given  to  the  efliciencies  of  the  main  pumps 
and  the  power  factors  and  efficiencies  of  the  motors. 
In  order  to  determine  to  whom  the  contract  should  be 
awarded  the  bids  were  canvassed  by  comparing  the 
sums  of  the  annual  amortization  charges  for  the  equip- 
ment and  the  guaranteed  annual  main  pump  current 
consumption  charges  submitted  by  each  bidder  in  his 
proposal. 

General  Statistics — Before  discussing  the  pumping 
station  further,  it  may  not  be  amiss  to  briefly  sum- 
marize a  few  important  statistical  facts  and  other  per- 
tinent data.  According  to  the  1920  census,  Syracuse 
has  a  population  of  171.717.  The  greater  portion  of  the 
city  is  sewered  on  the  combined  system.  The  intercept- 
ing sewers  have  been  designed  and  constructed  for  an 
estimated  future  population  of  400,000  with  a  per  cap- 
ita contribution  rate  of  375  gal.  per  day.  The  variation 
in  the  sewage  flow  now  reaching  the  treatment  site 
ranges  between  a  minimum  dry-weather  discharge  of 
10  m.g.d.  to  a  maximum  storm  discharge  of  150  m.g.d. 
The  average  flow  for  the  year  1940  has  been  estimated 
at  27.5  m.g.d.  and  the  present  works  are  being  con- 
structed to  treat  twice  this  average,  or  55  m.g.d.  Pump- 
ing will  be  required  for  only  such  sewage  as  is  to  be 
treated  and  the  excess  over  the  55-m.g.d.  rate  will  flow 
around  the  plant  by  gravity  directly  into  Onondaga 
Lake,  which  also  receives  the  effluent  from  the  treat- 
ment works. 

Treatment — Sewage  on  reaching  the  works  will  first 
pass  through  a  venturi  flume  for  measurement  and  then 
enter  an  overflow  chamber  where  excess  storm  flows 
will  be  diverted.  From  the  overflow  chamber  the  sew- 
age to  be  treated  will  pass  through  an  inclined  rack  or 
bar  screen  having  clear  openings  of  about  3  in.,  through 
a  grit  chamber,  then  through  a  mechanically-raked  bar 
screen,  with  clear  openings  of  I  in.,  into  the  suction 
well,  from  which  it  will  be  pumped  to  plain  sedimenta- 
tion tanks  equipped  for  the  continuous  or  frequent 
removal  of  the  deposited  sludge. 

The  clarified  tank  effluent  will  flow  by  gravity  into 
the  outfall  conduit  and  thence  be  discharged  into  Onon- 
daga Lake  through  deep-water  multiple  outlets  located 
about  1,600  ft.  from  shore.  Sludge  from  the  sedimen- 
tation tanks  will  be  removed  under  water  and  pumped 


about  12,000  ft.  to  the  lime  waste  beds  of  the  Solvay 
Process  Co.  At  these  beds  the  sewage  sludge  will  be 
thoroughly  mixed  with  the  lime  liquors,  which  carry 
about  forty  times  as  much  suspended  solids  as  the 
sludge  and  contain  about  ten  times  the  amount  of 
active  reagents  required  for  complete  sterilization  of 
the  sewage  sludge. 


COMPARATn'E  BIDS  FOR  TWO  TVPK.S  OF  MOTORS  AND  EQUIP- 

EMENT  FOR  SEWAGE  PUMPING  STATION  AT  SYRACUSE,  N.  Y. 

Bids  were  received  on  Oct.  10.  1922.  for  .slip-rin?  and  brusli-shifting  motors  and 

corresponding  electrical  equipment  and  were  compared  on  the  basis  of  annual 

amortization  charges  plus  annual  charges  for  electric  current,  as  detailed  below. 


fe.2 


oO 


Item  a 

la.  Switchboard,   control  mechanism  and 

wiring,  brush-shifting  type  motors,.        $38,400    $23,247    $22,600    $26,500 

Ife.   Switchboard,     control     mechanism     and 

n-iring  shp-ring  type  motors  39,880      21,237      20,500      24.100 

2a.   Main    centrifugal    pumps    and    brush- 
shifting  t>T>c  motors    41,175      38,082      40,400      43.000 

26.  Main  centrifugal  pumps  and  slip-ring 

type  motors        32.025      23.248      24,600      24,600 

3  Vacuum  priming  pumps 2.050        1,836        1,625        2.280 

4  Sump  pump  and  motor    2.185         1.794         1.740         3,000 

5  7S-ton  hand  travelling  crane 1,740        1.823        1.860        1,850 

6  54-in.  sluicegate. 2.150        1.997        1.890        2.200 

7  24-in.  gate  valves 2.150        1,525        1.750        2.110 

8  Main  suction  and  discharge  piping 7.785        5.789        5,450      15.900 

9  Vacuum  piping  system 2.425        1.621         1.560        2.350 

10  Grit  chamber  sluice  gates 8.200        6.727        8.050        9,300 

11  Motor-generator  set 1,135        1,012  950  910 

12  Tram-rail  system 2.100        1,882        2,465        2,240 

13  Hoist,  cab  and  bucket 3.685        3,796        3,660        4.360 

1 4  Extra  work,  cost  plus  15  per  cent 

15a.  Guaranteed  calculated  annual  current 

consumption  charges  for  main  pumps. 

with  brush-shifting  type  motors,  per 

specifications 10,350        9.697        9,760        9.800 

Computed  annual  amortization  charges 

being.  J. 4 -per  cent  of  the  sum  of 

Items.la.atjd  2a  to  13,  both  inclusive        8.523        6.744        6,956,       6,584 
Sum   of  computed  anmial   amortization 

charges  for  Itevi}s  laand^to  13-hof/i 

inclusive,  and  Item  15a,  brush-shifting 

type...: 18,873      16.440      16,716      18.384 

Guaranteed  calculated  annual  cm-rent 

consumption  charges  for  main  pumps, 
.  with  slip-ring  type  motors,  per  speci- 

-!  fications   ' 10.500      10.465      10.300      10,240 

Computed  annual-amortization  charges 

being  7 .  4  per  cent  of  sum  of  Items  16 

and  26  to  I  3,  both  ipcluaive 7,929        5.497        5.630        7,045 

Sum   of  computed  annual  amorti:ntion 

charges  for  Items  Xb'atid  26  to  13.  6o(ft 

inclusive,     and     Item      1 56 — slip-ring 

type ;•.  18.429      15,962      15,931       17,285 


Pumping  Station  Equipment — The  pumping  station 
is  a  one-story  bridk  building  about  46  x  60  ft.  in  plan. 
The  equipment  includes:  Four  main  pumping  units, 
consisting  of  a  24-in.  bottom-suction  centrifugal  pump 
direct  connected  to  a  75-hp.  a.c.  motor;  a  .switchboard 
and  control  mechani.sm  whereby  the  speed  of  the  units 
will  be  automatically  controlled  to  maintain  the  sewage 
level  in  the  grit  chamber  at  such  elevation  as'is  required 
to  keep  a  con.stant  velocity  through  the  compartments 
in  service;  motor-operated  vacuum  priming  units  in 
duplicate,  a  small  vertical  centrifugal  pumping  unit  for 
the  drainage  of  the  station  and  unwatering  the  several 
compartments  of  the  g'rlt  chamber:  a  7i-ton,  hand- 
traveling  crane;  several  hydraulically-  and  electrically, 
operated  valves  and  sluice  gates;  a  10-kw.  motor-gener- 
ator set  for  supplying  direct  current  for  the  operation 
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of  the  grit-chamber  cleaning  equipment  and  various  in- 
dicating and  recording  gages  and  mechanisms. 

Each  of  the  four  pumping  units  is  designed  to  handle 
one-third  of  the  maximum  quantity  to  be  treated,  one 
unit  being  a  spare.  The  ordinary  daily  peak  loads  can 
be  carried  by  two  units. 

Grit  Chamber — The  grit  chamber  has  an  over-all 
length  of  about  70  ft.  with  three  flowing-through  com- 
partments each  40  ft.  long,  43  ft.  wide  and  8i  ft.  deep. 
The  inlet  to  each  compartment  is  controlled  by  an  elec- 
trically-operated sluice  gate.  The  cleaning  equipment 
of  the  grit  chamber  includes  a  clam-shell  bucket  and 
cab  traveling  on  an  overhead  tram-rail  extending  longi- 
tudinally over  the  center  of  each  compartment. 

In  the  operation  of  the  grit  chamber,  the  principal 
function  of  which  is  to  prevent  abrasive  material  from 
reaching  the  pumps  and  causing  undue  wear,  shorter 
useful  life  and  impaired  efficiencies,  it  is  desired  to 
maintain  a  velocity  of  about  1  ft.  per  second.  Veloci- 
ties in  excess  of  this  rate  do  not  permit  the  suspended 
inorganic  matters  to  settle,  while  slower  velocities  are 


JO  25         30  35         40         45 

Million  6oltons  per  H  Hour  Day 

KIG.  1— SEWAGE  LEVELS  FOR  VARIOUS  PUMPING  RATES 
When  the  sewage  level  reaches  the  elevations  indicated  by 
"Y"  a  yellow  pilot  light  glows  ;  when  levels  indicated  by  "R" 
are  reached  a  red  light  glows  and  an  alarm  bell  rings. 

apt  to  result  in  accumulation  of  foul  and  objectionable 
organic  deposits. 

The  automatic  control  and  maintenance  of  uniform 
constant  velocity  is  without  question  preferable  to  man- 
ual control  by  attendants  who  for  various  reasons  may 
not  give  the  necessary  attention  required. 

Operating  Schedule — The  operating  schedule  is  such 
that  for  flows  of  less  than  18.33  m.g.d.  any  one  of  the 
three  grit  chamber  compartments  may  be  in  service 
with  any  one  of  the  four  pumping  units;  any  two  of 
the  grit  chamber  compartments  with  any  two  pumping 
units  for  18.33  to  36.67  m.g.d.;  and  all  three  grit  cham- 
ber compartments  with  any  three  pumping  units  for 
flows  varying  between  36.67  and  .55  m.g.d. 

The  grit-chamber  compartments  and  pumping  units 
are  to  be  manually  placed  in  and  out  of  service,  but 
while  in  service  their  operation  will  be  automatically 
governed  by  a  master  controller. 

Master  Cmifroller — The  function  of  the  master  con- 
troller is  to  vary  the  speed  of  the  motors  driving  the 
pumps  in  accordance  with  the  elevation  of  the  sewage 
level  in  the  grit  chamber.  The  operating  conditions 
are  shown  in  Fig.  1  and  the  specifications  stipulate  that 
the  variation  in  sewage  level  shall  not  exceed  1  in.  above 
or  below  that  indicated  on  the  graph  when  pumping 
the  corresponding  volume  of  sewage.  The  rate  of  pump- 
ing will  be  measured  by  a  venturi  meter  equipped  with 
indicating  and  recording  mechanism. 

Within  the  first  stage,  when  one  pump  is  operating, 
the  master  controller  is  to  vary  uniformly  the  rate  of 
delivery  of  any  pumping  unit  from  5.7  m.g.d.  when  the 
sewage  level  is  at  El.  100.33  to  20.1  m.g.d.  when  the 
sewage  level  is  at  El.  10L88. 


With  an  increasing  sewage  flow,  when  the  sewage 
level  reaches  El.  100.67,  the  controller  will  cause  a 
yellow  pilot  light  on  the  master  controller  panel  of  the 
switchboard  to  glow.  This  signal  will  serve  to  notify 
the  attendant  to  place  a  second  pumping  unit  in  serv- 
ice, and  he  will  manually  start  the  operation  of  the 
second  grit-chamber  compartment  sluice-gate  motor, 
the  corresponding  screen-raking  mechanism  motor,  the 
vacuum  priming-pump  motor  and  the  main  sewage- 
pump  motor.  Should  the  attendant  fail  to  note  the 
signal  and  the  sewage  level  continue  to  rise  and  reach 
El.  101.83,  the  controller  will  cause  a  red  pilot  light 
to  glow  and  will  continuously  ring  a  bell  alarm  until 
the  sewage  level  recedes  below  El.  101.83. 

Within  the  second  and  third  stages,  with  two  and 
three  pumping  units  in  service,  the  ma.ster  controller 
will  function  similarly  in  accordance  with  the  graph, 
Fig.  1.  With  an  increasing  flow,  when  the  sewage  level 
reaches  Elev.  103.17,  in  the  third  stage,  with  three 
grit-chamber  compartments  and  three  pumping  units 
in  service  operating  at  the  maximum  rate  desired  (55 
m.g.d.)  the  three  grit-chamber  sluice  gates  will  auto- 
matically start  closing  slowly  and  throttling  the  in- 
flow until  the  level  below  the  gate  reaches  El.  102.83. 
The  gate  will  then  continue  to  "hunt"  so  that  any  in- 
crease or  decrease  in  the  head  above  the  gate  will 
maintain  the  sewage  level  below  the  gate  (in  the  grit 
chamber)  between  the  limits  of  El.  102.83  and  103.17, 
thus  preventing  flows  in  excess  of  55  m.g.d.  entering 
the  grit  chamber.  The  throttling  of  the  gates  and  the 
backing  up  in  sewage  level  behind  the  gates  will  per- 
mit the  excess  flows  to  discharge  over  a  weir  in  the 
overflow  chamber  and  discharge  directly  to  the  lake. 

Main  Pumps — The  pumps  will  be  of  the  horizontal- 
shaft,  single-stage,  double-suction  centrifugal  type,  with 
vertical  bottom  inlet  and  horizontal  discharge.  They 
are  to  be  designed  to  give  their  maximum  efficiency  at 
the  ordinary  total  head  of  12.6  ft.  when  pumping  at  the 
rate  of  13.75  m.g.d.,  and  to  give  as  high  efficiency  on 
as  flat  a  curve  as  possible  within  the  ranges  of  heads 
and  capacities  specified.  The  estimated  annual  average 
hourly  quantities  to  be  pumped  and  the  corresponding 
ranges  in  head  are  shown  in  Fig.  2. 

Electric  Current — The  treatment  works  are  located 
in  close  proximity  to  the  municipal  garbage-reduction 
plant  which  is  now  operating  on  alternating  current 
furnished  by  the  Syracuse  Lighting  Co.  Four  sources 
of  power  (one  of  which  is  Niagara  Falls)  are  avail- 
able for  instant  interchange,  insuring  little  if  any  in- 
terruption in  service.  The  operating  current  is  stepped 
down  from  11,000  to  440  volts  and  is  3-phase,  25-cycle. 
The  schedule  of  rates  for  power  includes  a  demand 
charge,  an  energy  charge  and  an  adjustment  for  power 
factor,  and  is  such  that  a  substantial  reduction  in  the 
annual  current  cost  can  be  secured  by  the  use  of  one 
meter  for  measuring  the  total  current  purchased  by  the 
city  for  the  two  plants.  Auxiliary  meters  will  be  placed 
for  properly  distributing  the  costs. 

Although  direct  current  is  perhaps  better  adapted 
for  the  variable-speed  motors  of  the  pumping  station, 
estimates  of  co.st  indicated  that  their  installation  would 
not  prove  economical,  on  account  of  the  necessity  for 
providing  large  rotary  converter  units  in  duplicate  and 
the  cost  of  additional  floor  space  for  housing  this 
machinery. 

Motors  for  Main  Pumps — The  choice  of  motor  drive 
for  the  main  centrifugal  pumps  narrowed  itself  down 
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to  two  types;  either  the  brush-shifting  or  the  slip-ring. 
Altliough  the  brush-shifting  motors  are  more  economi- 
cal in  regard  to  current  consumption,  they  require  s 
considerably  larger  capital  investment.  From  such  in- 
formation as  was  obtainable  from  the  manufacturers 
and  various  users,  it  appeared  that  the  brush-shifting 
type  of  motor  might  show  a  lower  capitalized  cost  for 
installation  and  operation,  but  the  ditference  in  the  esti- 
mated capitalized  costs  v-'as  so  slight  that  it  was  felt 
that  greater  competition  would  be  afforded  by  including 
both  types  of  motors  in  the  specifications. 

In  general,  each  of  the  motors  is  to  be  of  not  less 
than  75  hp.  rated  capacity  and  capable  of  developing 
the  specified  loads  at  the  necessary  speed  reductions. 
The  synchronous  speeds  are  not  to  exceed  500  r.p.m. 
when  operating  under  no  load;  the  motors  are  to  be 
designed  for  continuous  service  and  for  direct  connec- 
tion to  the  centrifugal  pumps.  Slip-ring  motors  were 
to  have  open-phase  wound  rotors  and  a  power  factor  at 
full  load  not  less  than  91  per  cent.  A  pwwer  factor 
of  not  less  than  96  per  cent  was  required  for  brush- 
shifting  motors  at  full  load. 

Cmivass  of  Bids — The  legislative  act  under  which  the 
Board  operates  requires  that  all  contracts  be  awarded 
to  the  lowest  responsible  bidder.  This  restriction,  if 
bids  were  canvassed  on  the  prices  submitted  for  fur- 
nishing and  installing  the  equipment,  would  not  permit 
giving  proper  consideration  to  the  efficiency  of  the  vari- 
ous units. 

All  of  the  funds  of  the  board  are  obtainable  from  the 
sale  of  20-year  serial  bonds,  bearing  interest  of  about 
41  per  cent,  according  to  market  indications  at  the  time 
of  issue.  It  is,  therefore,  necessary  during  the  follow- 
ing 20  years  for  the  city  to  raise  by  taxation  each  year 
for  retirement  and  interest  charges  an  average  amount 
equal  to  7.4  per  cent  of  the  bonded  cost  of  the  work. 
This  7.4  per  cent  is  designated  in  the  specifications  as 
the  amortization  charge.  It  will  also  be  necessary  for 
the  city  to  provide  funds  in  its  annual  budget  for  the 
operation  of  the  pumping  station,  including  electric 
current,  labor,  supplies,  etc.  The  cost  of  electric  cur- 
rent is  dependent  upon  the  type  of  motors  and  pumps 
and  their  efficiencies  while  other  annual  operating 
charges  will  be  but  little  affected. 

In  order  that  the  slip-ring  and  brush-shifting  motors 
might  both  be  admitted  to  the  specifications,  and  be 
considered  fairly  and  truly  upon  their  performance,  and 
that  each  bidder  might  know  definitely  what  considera- 
tion would  be  given  for  efficiency  of  performance,  the 
specifications  provided : 

The  bids  will  be  canvassed  to  determine  the  bidder  to 
whom  the  contracts  will  be  awarded  by  comparing  the  sums 
of  the  annual  amortization  charges  and  annual  main-pump 
consumption  charges  submitted  by  each  bidder  in  his  pro- 
posal, and  that  responsible  bidder  whose  sum  is  the  lowest 
will  be  awarded  the  contract. 

The  annual  amortization  charges  shall  be  computed  by 
multiplying  the  total  amount  of  the  bid  for  the  machinery 
and  equipment  by  0.074.  This  7.4  per  cent  average  annual 
charge  is  computed  as  the  interest  upon  the  serial  bonds 
issued  by  the  city  to  pay  for  the  work  and  for  the  retire- 
ment of  one-twentieth  of  the  total  sum  each  year  until  the 
entire  issue  is  amortized  at  the  end  of  twenty  years. 

Tests  and  Trials — Pressure,  endurance,  capacity  and 
efficiency  te.sts  are  to  be  made  prior  to  acceptance  of 
the  equipment.  The  efficiency  tests  to  determine 
whether  the  guaranteed  main  pump  current  consump- 
tion charges  have  been  met  or  exceeded  are  to  be  made 


not  less  than  30  or  more  than  60  days  after  the  units 
have  been  placed  in  regular  service.  The  tests  are  to 
be  made  under  the  joint  direction  of  the  engineer  and 
contractor.  In  case  of  disagreement,  an  expert  of  ac- 
knowledged reputation,  acceptable  to  both  the  engineer 
and  contractor,  will  be  chosen  and  his  decision  will  be 
final. 

The  tests  and  the  manner  of  conducting  them  are 
specified  in  detail.  The  performance  tests  of  the  main 
pumps  are  to  be  made  at  each  hourly  rate  of  pumping 
and  corresponding  head  shown  in  Fig.  2.  The  rate 
schedules  for  electric  current  and  method  of  applica- 
tion, with  examples,  were  presented  in  full  in  the  speci- 
fications in  order  that  there  might  be  no  misunder- 
stand regarding  the  computations  and  guarantees  of 
the  electric  current  consumption  charge. 

Bonus  and  Penalty — A  bonus  will  be  paid  the  con- 
tractor if  the  performance  tests  show  that  the  guaran- 
tee has  been  exceeded  and  that  the  annual  current  con- 
sumption charges  will  be  smaller  than  the  amount 
stated  in  his  proposal.     The  amount  of  this  bonus  will 
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be  one-half  the  present  worth  of  an  annuity,  equal  to 
the  decrease  in  current  consumption  charge,  based  upon 
a  period  of  twenty  years  at  4  per  cent  compound  interest, 
or  $6,795  for  each  dollar  that  the  test  shows  the  annual 
current  charges  to  be  less  than  that  guaranteed.  In 
case  of  failure  to  meet  the  guarantee  a  deduction  will 
be  made  equal  in  amount  to  the  present  worth  (as  above 
described)  of  the  excess  current  charge,  or  $13.59  for 
each  dollar  of  excess  current  cost. 

Indicating  and  Recordino  Gaf/es— The  station  will  be 
equipped  with  somewhat  more  than  the  usual  number 
of  recording  gages  to  keep  the  superintendent  informed 
regarding  routine  operation  of  the  works  and  the  at- 
tention given  by  the  attendants  of  each  shift.  This 
equipment  includes  apparatus  for  the  following  records: 

Total  flow  reaching  the  works — venturi  flume. 

Total  volume  pumped  and  treated — venturi  meter. 

Discharge   head — (or  each   of   the  four  main  pumi)s. 

Vacuum  in  priming  system. 

Sewage  level  in  pump  well. 

Sewage  level  above  screens — grit  chamber. 

One  electric  time  recorder  with  12  pens  showing  time  of: 

Starting  and  .stopping  each  of  the  four  main  i)umps. 

Opening  and  closing  each  of  the  three  grit  chambttr  ;;ates. 

Starting   and    stopping   of   each   of    the    three   screen   cleaning 
mechanisms. 

Starting  and  stopping  the  sump  pump  motor. 

Starting  and  stopping  the  d.c.  generator  set. 

Previous  to  advertising  for  bids  the  unual  sections 
relating  to  the  method  of  canvassing,  tests,  trials,  guar- 
antees, as  well  as  the  bonus  and  penalty  clauses,  were 
thoroughly  discussed  with  manufactui-ers  of  pumps, 
motors  and  general  equipment  contractors  The  gen- 
eral consensus  of  opinion  indicated  that  the  specifica- 
tions were  altogether  fair  and  would  result  in  keen  com- 
petition. This  proved  to  be  the  case,  as  an  unusually 
large  number  of  contractors  figured  on  the  work. 
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During  the  advertising  period  some  adverse  criticism 
was  received  from  a  few  pump  manufacturers,  who  ob- 
jected to  the  tests  for  efficiency  being  made  over  the 
entire  range  of  speed  variation.  They  desired  the  speci- 
fications so  modified  that  it  would  be  necessary  to  make 
a  guarantee  of  efficiency  only  against  a  single  stated 
average  quantity  to  be  pumped.  One  or  two  manufac- 
turers objected  to  the  tests  being  made  when  pumping 
sewage.  As  a  result  of  this  attitude,  which  was  not 
announced  until  shortly  before  the  date  set  for  receiv- 
ing bids,  several  prospective  bidders  did  not  submit 
proposals. 

The  itemized  proposals  received  for  the  machinery 
and  equipment  are  given  in  the  table  on  page  1121. 
The  contract  was  awarded  to  the  Roberts  Filter  Manu- 
facturing Co.,  of  Darby,  Pa.,  in  accordance  with  the 
lowest  proposal,  which  included  slip-ring  motor  equip- 
ment. 

The  equipment  to  be  installed  includes :  Westinghouse 
motors,  switchboard  and  control  apparatus,  Morris 
Machine  Works  pumps;  Coffin  Valve  Co.,  electrically- 
operated  sluice  gates;  Eddy  Valve  Co.,  hydraulic-oper- 
ating gate  valves;  Cleveland  Crane  &  Engineering  Co., 
tram-rail  system  for  grit  chamber  cleaning. 

All  of  the  work  of  the  Syracuse  Intercepting  Sewer 
Board  is  being  carried  out  under  the  direction  of  the 
writer  as  chief  engineer,  who  desires  to  give  special 
recognition  to  the  valued  services  of  J.  X.  Cohen,  de- 
signing engineer. 

Use  of  Copper  Sulphate  at  Hartford 
and  Effect  on  Filter  Runs 

utilized  to  Lessen  Amount  of  Filtrate — Costs  Also 
Reduced — Runs  Lonp  When  Micro- 
organisms Are  Few 

By  J.  E.  Garratt 

Office   Engineer,   Water   Board,   Hartford,    Conn. 

Abstract  of  a  paper  read  before  the  Nrw  England  Water  Works 
Association. 

FOR  several  years  copper  sulphate  has  been  applied 
to  the  reservoirs  of  the  Hartford  water  system  at 
times  when  the  number  of  micro-organisms  has  been 
large.  Previous  to  the  filtration  of  the  supply,  which 
began  late  in  the  fall  of  1921,  copper  sulphate  was  used 
principally  to  improve  the  taste  and  odor  of  the  water. 
Since  the  introduction  of  filtration,  the  use  of  copper 
sulphate  has  been  continued  to  lessen  the  amount  of 
material  which  the  filters  have  to  remove  from  the  water 
and  thereby  lengthen  filter  runs  and  reduce  costs  of 
operation. 

The  new  filters  were  started  in  a  small  way  in  No- 
vember, 1921.  Early  in  February,  1922,  the  whole  sup- 
ply to  the  city  was  being  filtered.  Nepaug  water  wa.> 
used  until  the  middle  of  March.  During  all  of  this  time 
the  micro-organisms  were  low  in  number,  ranging  from 
80  to  25.  The  average  amount  of  water  passed  between 
scraping  or  rakings  was  about  250  m.g.  per  acre  of 
filter  bed. 

From  March  17  to  April  3,  while  high-colored  bottom 
water  was  wasted  from  the  Nepaug  Ileservoir  previous 
to  the  spring  turn-over,  water  to  the  filters  was  taken 
from  the  West  Hartford  reservoirs.  This  raw  water 
had  a  color  of  about  25.  The  numbers  of  micro-organ- 
isms was  not  as  low  as  in  the  Nepaug  water  but  they 
were  relatively  low:  80  on  March  17,  increasing  to  185 


by  April  3.  A  filtered  water  with  a  color  of  about  15 
was  obtained.  The  rate  of  clogging  during  this  short 
period  indicated  that  the  quantity  of  water  filtered  be- 
tween cleanings  or  rakings  would  have  averaged  about 
250  m.g.  per  acre  had  water  of  this  character  continued 
through  the  filters. 

Copper  Sulphate  Used — Nepaug  water  was  again  put 
onto  the  filter  beginning  April  3.  By  the  end  of  the 
month  micro-organisms  had  increased  to  150  or  so. 
more  than  one-half  being  Asterionella.  In  anticipation 
of  the  probable  need  of  treating  the  Nepaug  reservoir 
with  copper  sulphate  as  was  done  the  previous  year, 
the  principal  West  Hartford  reservoirs,  in  which  the 
total  micro-organisn^s  had  gradually  increased  to  from 
240  to  300  (in  two  Asterionella  was  the  principal  micro- 
organism and  in  another  Nitzschia),  were  treated  with 
copper  sulphate  at  the  rate  of  2.3  lb.  per  m.g.,  early 
in  the  month  of  May,  in  order  to  have  them  available 
with  water  low  in  micro-organisms  for  use  while  the 
big  reservoir  was  being  treated. 

Early  in  May,  with  Nepaug  water,  the  filters  clogged 
very  rapidly.  Runs  of  as  little  as  40  to  50  m.g.  per 
acre  were  the  rule.  It  began  to  look. as  if  night  shifts 
would  be  needed  on  the  washing  outfit.  On  May  22 
Nepaug  water  was  shut  off  so  that  the  reservoir  could 
be  treated  with  copper  sulphate.  While  the  total  num- 
ber of  micro-organisms  did  not  seem  large  yet  there 
were  several  times  as  many  as  in  the  water  which  had 
been  used  previously.  At  the  surface  they  totaled  300 
and  at  the  depth  of  30  ft.,  200.  It  was  decided  to  treat 
the  portion  of  the  Nepaug  Reservoir  near  the  intake 
at  the  rate  of  about  1.3  lb.  per  m.g.  The  predominating 
micro-organisms  were  Uroglena,  50  per  cent,  and 
Asterionella,  30  per  cent.  The  treatment,  however,  was 
without  material  results.  The  total  organisms  at  the 
surface  were  not  reduced  in  number  while  at  a  depth 
of  30  ft.  they  increased  very  materially  to  about  600 
total. 

In  the  meantime  the  treated  West  Hartford  reservoir 
water,  with  total  micro-organisms  of  50  to  100,  was 
put  onto  the  filters,  filter  runs  lengthened  appreciably 
to  130  to  150  m.g.  per  acre  between  washings,  and  the 
washing  emergency  was  passed. 

But  it  was  desired  to  use  Nepaug  water  as  soon  as 
possible  so  it  was  decided  to  treat  the  same  portion  of 
this  reservoir  again.  On  June  3,  1922,  sulphate  was 
applied  at  the  rate  of  2.3  lb.  per  m.g.  Total  micro- 
organisms were  250  at  the  surface  and  600  at  a  depth 
of  30  ft.,  half  Asterionella  and  half  Uroglena.  Quite  a 
few  small  fish  were  killed.  Samples  taken  three  days 
after  treatment  showed  a  slight  reduction  in  Asterio- 
nella and  practically  no  reduction  in  the  number  of 
Uroglena.  Samples  taken  the  following  day,  June  8. 
showed  still  further  reduction  in  the  micro-organisms 
at  the  surface  (average  total  140)  but  large  increase 
in  number  at  a  depth  of  30  ft.  (average  total  1,030). 

On  June  9  the  change  back  to  the  Nepaug  water  was 
made,  taking  water  from  the  intake  nearest  the  surface 
where  the  micro-organisms  were  the  lowest  in  number. 
On  June  14  conditions  were  the  same  as  on  June  8. 
but  by  June  21  surface  counts  had  decreased  to  an  aver- 
age of  65  and  at  the  30-ft.  depth  to  an  average  of  100. 

Filter  Runs  Shorten — As  a  result  of  more  or  less 
off-hand  consideration  of  all  this,  it  appeared  that  all 
that  was  necessary  to  do  in  order  to  keep  filter  runs 
long  was  to  keep  micro-organisms  low  in  number.  Care- 
ful watch,  therefore,  was  kept  of  micro-organisms.    No 
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considerable  increase  was  noticed  in  the  Nepaug  water 
but  all  of  a  sudden  early  in  July  filter  runs  of  36  to 
50  m.g.  per  acre  were  gotten.  Experience  had  shown 
that  filters  could  be  lightly  raked  over  once  or  even 
twice  without  materially  increasing  the  amount  of  sand 
to  be  scraped  off  and  washed  ultimately  so  that  no  wash- 
ing crisis  seemed  at  hand,  but  on  several  beds  there 
were  periods  of  only  ten  days  between  rakings  or  scrap- 
ings and  in  one  case  only  seven  days. 

While  water  in  the  Nepaug  reservoir  was  low  in 
micro-organisms  it  was  found  that  water  in  the  West 
Hartford  reservoir  into  which  the  pipe  line  from  Ne- 
paug emptied,  had  developed  a  considerable  growth  of 
micro-organisms  (Nitzschia)  so  on  June  8  this  reser- 
voir was  shut  off  and  the  Nepaug  water  allowed  to  pass 
directly  to  the  filters.  About  July  11  the  West  Hartford 
reservoir  was  treated  with  2.3  lb.  per  m.g.  of  copper 
sulphate,  the  micro-organisms  reduced  from  270  to  about 
100  by  July  18  and  on  that  day  the  gate  on  the  line  to 
and  from  the  treated  reservoir  was  opened  again.  At 
the  time  this  treated  water  was  again  free  to  pass  onto 
the  filters  one  bed  had  passed  only  60  m.g.  per  acre  and 
had  lost  3  of  its  5  ft.  of  head.  Other  beds  had  either 
just  started  on  new  runs  or  were  practically  at  the  end 
of  runs  of  40  to  50  m.g.  per  acre  as  stated  above. 
A  few  days  later  it  was  noticed  that  loss  of  head  on  the 
bed  which  was  in  the  midst  of  a  run  began  to  decrease. 
It  continued  to  decrease.  At  the  same  time  a  slimy 
deposit  on  the  walls  and  bottom  of  the  aerator  disap- 
peared. This  bed  gained  a  new  lease  of  life  and  con- 
tinued in  service  until  Aug.  24  passing  180  m.g.  per 
acre.  Runs  on  other  filters  since  the  last  of  July  have 
varied  from  90  to  160  m.g.  per  acre.  Micro-organisms 
in  Nepaug  reservoir  per  acre  have  continued  low,  30 
to  50.  But  at  the  present  time  (Aug.  25),  micro-organ- 
isms in  the  West  Hartford  reservoir  have  again  in- 
creased to  over  300  without  as  yet  causing  any 
noticeable  increase  in  the  rate  of  clogging  of  the  filters. 

Presumably  we  have  not  as  yet  got  the  whole  story 
in  regard  to  the  amount  of  copper  sulphate  needed  for 
effective  treatment  or  in  regard  to  the  relation  between 
number  of  micro-organisms  and  lengths  of  filter  runs 
but  it  is  thought  from  the  information  so  far  collected 
that  the  application  of  copper  sulphate  has  possibilities 
as  an  aid  to  economical  filter  operation  of  Hartford 
water. 


Personal  Liability  Laws  for  Losses  From  Fire 

A  summary  prepared  by  the  National  Fire  Protec- 
tion Association  shows  that  a  number  of  American 
communities  now  have  laws  which  require  the  owner 
of  premises  in  which  a  fire  occurs  to  reimburse  the 
city  for  the  services  of  the  Fire  Department,  as  well 
as  to  pay  damages  to  persons  or  property  resulting 
from  the  fire,  provided  the  fire  is  due  to  non-observance 
of  a  fire  order  or  non-compliance  with  law.  Provisions 
to  this  effect  are  found  in  the  charter  of  New  York  City, 
the  Pennsylvania  State  code,  and  in  the  city  ordinances 
of  Cleveland  and  Cincinnati,  Ohio,  Portland,  Ore.,  Bill- 
ings, Mont.,  and  Austin,  Rangers,  San  Angelo,  Cleburne, 
Wichita  Falls,  and  Greenville,  Tex.  The  .summary  as 
published  also  includes  several  court  decisions  bearing 
on  owners'  liability  in  connection  with  fires,  decisions 
which  indicate  a  drift  toward  the  view  incorporated  in 
some  European  law  codes,  by  which  the  parties  respon- 
sible for  the  origin  of  a  fire  are  liable  for  all  losses 
caused  by  the  fire. 


Fire-Fighting  Ability  of  Chicago  Sum- 
marized with  Recommendations 

A  GRADUAL,  continuous  extension  of  metered 
services,  an  increase  in  the  water  pressure  to  at 
least  50  lb.,  and  a  new  high-pressure  fire  system  are  the 
starred  [urgent]  recommendations  of  the  National 
Board  of  Fire  Underwriters  as  to  the  water  supply 
in  a  recent  report  on  Chicago.  Other  recommendations 
include  the  following:  Combustible  material  should  be 
removed  from  pumping  stations  to  render  them  fire- 
proof; an  emergency  crew  with  an  automobile  carrying 
gate-operating  tools  and  records  should  be  available ; 
no  mains  should  be  tapped  before  the  property  needs 
the  service ;  the  distribution  system  should  be  strength- 
ened so  that  it  can  furnish  1,500  gal.  per  minute  in 
outlying  residential  districts,  3,000  to  6,000  gal.  in 
closely-built  residential  districts  of  two-  and  three-stoiv 
buildings,  and  5,000  to  15,000  gal.  in  inner  mercantile 
manufacturing  and  lumber  districts. 

The  high-pressure  fire  system  recommended  would 
have  a  pumping  capacity  aggregating  30,000  gal.  per 
min.,  made  up  of  small  units  in  the  Chicago  Ave., 
Harrison  St.  and  Fourteenth  St.  stations.  The  dis- 
tribution system  should  deliver  two-thirds  of  the  full 
capacity  about  any  block  with  a  maximum  pressure  of 
200  lb.,  and  arteries  should  be  so  arranged  that  the 
failure  of  any  one  would  not  prevent  the  specified 
delivery.  No  dead  ends  or  pipes  less  than  12  in.  are 
allowable.  Gate  valves  are  to  be  spaced  not  to  cut 
out  more  than  three  hydrants  by  a  single  break. 
Hydrants  are  to  have  four  gated  outlets,  to  be  set  on 
8-in.  gated  branches  and  to  be  so  distributed  as  to  serve 
an  average  area  not  exceeding  40,000  sq.ft.  Connec- 
tions are  to  be  provided  for  fire  boats. 

The  following  paragraphs  epitomize  the  board's 
findings  as  to  the  present  water  supply  fire-fighting 
facilities  and  a  summary  of  the  whole  situation. 

Wafer  S«jjp?2/ — Municipal  works;  organization  good; 
records  complete.  Supply  from  Lake  Michigan,  inex- 
haustible; cribs  and  tunnels  of  sufficient  capacity  and  in 
good  condition.  Pumping  stations  not  fireproof,  but  with 
low  internal  hazards  and  mostly  unexposed;  mutually 
leinforce  each  other;  capacity  of  pumps  ample.  Distribu- 
tion in  one  service,  except  three  small  outlying  sections. 
Consumption  excessive  and  its  reduction  of  utmost  im- 
portance. Pressures  too  low  for  adequate  fire  engine  supply 
in  some  parts  of  the  city.  Arterial  system  fairly  adequate; 
minor  distributors  well  gi'idironed.  Gate  vab'es  generally 
well  spaced  and  in  fair  condition.  Old  hydrants  of  un- 
satisfactory patterns,  but  new  hydrants  satisfactory;  all 
poorly  maintained;  distribution  mainly  good. 

Probably  the  following  paragraphs  were  written  wath 
the  recent  Burlington  Building  "group"  fire  in  mind: 

Buildmg  Deparfmevt — Laws  mainly  good;  several  fire 
prevention  features  omitted  or  not  sufficiently  restrictive. 
Enforcement  somewhat  lax.  Fire  units  of  large  area,  but 
still  inadequate.  Structural  conditions  strong  to  weak  in 
congested  value  district;  new  construction  in  principal  por- 
tion of  district  practically  all  fireproof. 

Conflagration  Hazard — In  the  congested  value  district 
the  increased  amount  of  firepoof  construction,  especially  in 
the  portion  south  of  the  river,  the  increased  number  of 
automatic  sprinkler  equipments  (many  in  buildings  which 
might  be  classed  as  conflagration  breeders)  and  the  large 
amount  of  window  protection  have  reduced  the  general 
conflagration  hazard.  However,  group  fires  are  probalile 
in  many  sections  because  of  poor  structural  conditions,  the 
frequent  high  winds  and  the  inability  of  the  fire  dei)artment 
to  cope  with  serious  fires. 
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Third  Curve  Replaces  Two  Curves  Joined 
by  Tangent — Four  Solutions 

In  Engineering  N eivs-Record,  Oct.  26,  p.  713, 
there  appeared  a  solution  to  a  curve  problem 
ivherein  a  third  curve  replaced  tico  short  curves 
joined  by  a  tangent.  The  solution  offered  by  Mr. 
Syme  therein  has  interested  engineers  widely, 
and  numerous  letters  have  been  received  in  which 
different  solutions  to  the  problem  have  been  set 
forth.     Four  of  these  solutions  follow. — Editor. 

By  BxmNETT  Hamilton 

street  and  EnBinceiing  Doparimcnt,  Alameda,  Calif. 

USING  T  as  the  origin  of  co-ordinate,'!  determine  the 
co-ordinates  of  the  points  E  and  F.     The  direction 
of  the  line  TFO  is  known  as 
the  point  T  is  fixed.    Draw 
EF^  locating  F,  so  that  FF, 
=  ME  —  TF.    Determine 
the  co-ordinates  of  the  point 
f ,  and  close  between  F,  and 
E,  securing  the  bearing  and 
the  length  of  the  line  EF,. 
The    triangle     EFfl     is 
isosceles  and  as  the  direc- 
tions of  the  lines  Ffl  and 
F^E  are  known,   the  angle 
OF^E  (which  is  equal  to  the 
angle  OEF,)  is  known.  The 
angle  EOF^  =  180  deg.  —  (s  OF,E  +  OEF,),  which 
gives  the  direction  of  the  line  OM. 
Solve  the  triangle  EOF  for  EO, 
Then  EO  +  EM  =  OM,  the  required  radius. 


By  J.  C.  Crawford 

Assistant  Engineer.  Pennsylvania  R.R. 

"^IVEN  radius  /Z„  angle  A„  tangent  KD,  and  radius 
J  /?, :   to  find  radius  iJ,  and  A,. 
GE  =  R,  —  R,;     EF  =   \/ (GE)'  +(.KDy; 

GE 
EF' 
GE. 


sin  EFG  = 
EFO  ^  90°  —  U,  +  EFG) ;  FO  —  EO 


Having  the  base  EF,  the  angle  EFO  and  the  differ- 
ence between  the  sides  EO  and  OF,  the  triangle  EOF 
can  readily  be  solved  under  the  rule  that  "In  any  plane 
triangle,  as  the  base  is  to  the  sum  of  the  other  two 
sides,  so  is  the  difference  of  those  sides  to  the  differ- 
ence of  the  segments  of  the  base  made  by  a  perpendicu- 
lar let  fall  from  the  vertical  angle." 

Then  OF  +  R,  =  R,,  and  \  —  A,  =  A.. 


By  C.  K.  Conard 

Xorthport.  I-.ong  Island.  X.  Y. 

THE  curve  TCM  is  to  replace  the  tangent  KD  that 
joins  two  curves  on  the  ground,  and  must  start  at 
a  known  point  T.  From  T  as  an  origin  of  co-ordinates 
work  latitudes  and  departures  through  TF,  FK,  KD  and 
DE,  to  obtain  the  co-ordinates  of  center  E.     By  dif- 


ferences of  co-ordinates  determine  the  length  and  the 
bearing  of  ET. 

From  E  draw  EL  perpendicular  to  TF  produced. 

In  the  right  triangle  ETL  the  angle  ETL  and  the 
side  ET  are  known. 

Solve  for  TL  and  EL. 

Now  ME  plus  EO  equals  TL  plus  LO  or,  EO  minus 
LO  equals  TL  minus  R,  equals  a  kno\vn  quantity,  say  ?n. 

In  the  triangle  EOL,  EO'  =  EU  +  LO'  and  EO 
—  LO  =  the  known  quantity  m,  or  EO  ^  m  -\-  LO. 

Substituting,  m'  +    2mL0  -\-  LO'  =  EV  +  LO'. 

From  this,  LO  ^  ^^ ^  ;  LO  +  TL  =  iJ.  and 

the  angle  at  0  may  now  be  found. 

Angle  MED  equals  angle  0  minus  angle  KFT. 

*       *       * 

By  E.  a.  White 

County  Engineer.  Pierce  County,  Tacoma,  Wash. 

DRAW  the  curve  MCT  and  join  the  centers  E  and 
F ;  draw  GF  perpendicular  to  DE,  produce  TF  to 
a  point  F,  making  TF,  equal  ME;  EF^  will  then  con- 
nect points  on  the  radial  lines  of  curve  MCT  and  will 
be  parallel  to  its  long  chord  MT.  Bisect  EF,  at  H 
and  erect  a  perpendicular  which  will  intersect  TF  ex- 
tended at  0,  the  center  of  the  curve  MCT.  Solve  tri- 
angle GFE  as  before,  which  gives  sufficient  data  to 
solve  triangle  EFF,. 

Then,  in  right  triangle  OHF^  side  HF^  and  angle 
HF  0  can  be  computed  and  the  triangle  solved,  giving 
the  data  for  computing  J^  and  R^. 
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Steel  Hook  Handles  Concrete  Pipe 

AT  THE  recent  annual  convention  of  the  American 
Railwa.v  Bridge  &  Building  Association  held  in 
Cincinnati,  Ohio,  the  committee  on  labor  saving  devices 
described  in  its  report  a  structural  steel  hook  for  use 

in  holding  the  larger 
sizes  of  concrete  pipe 
when  placed  by  a  derrick. 
The  hook,  illustrated 
herein,  is  made  of  heavy 
structural  steel.  By  ad- 
justing the  lifting  line  to 
one  of  the  other  two  holes 
in  the  upper  part  of  the 
hook  the  pipe  can  be 
picked  up  from  one  end. 
The  usual  manner  of 
setting  a  pipe  is  to  place 
a  cable  or  chain  sling 
around  the  exterior  and 
set  the  pipe  in  the  de- 
sired position.  When  the 
sling  is  removed  there  is 
a  tendenc.v  to  uncouple 
the  bell  and  spigot  end. 
The  use  of  a  hook  obvi- 
ates   this    difficulty    and 

I'lCKING   UP  CONCRETE  ,  j-»-    „„ 

PIPE  WITH  STEEL  Under  some  conditions 

HOOK  expedites  the  work. 
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Trench  Backfill  Covered  with  Concrete  Slabs 

IMPROPER  backfilling  of  trenches  has  been  so  great 
a  source  of  trouble,  states  H.  H.  Edwards,  City  En- 
gineer,   Danville,    111.,    that   municipal    control    of    the 

mmmm. 


Fast  Time  Recorded  in  Casting  Concrete 
Segmental  Sewer  Blocks 

WHEN  a  crew  of  12  men  first  started  pouring 
segmental  concrete  block  sections  which  form  the 
circular  sewer  being  constructed  in  Queens,  N.  Y.,  and 
known  as  the  Woodside  tunnel  sewer,  3  hr.  and  40  min. 
were  required  to  pour  the  first  72  three-block  sections. 
Each  block  weighs  approximately  a  ton  and  8  blocks 


j  Bactrfi/I  I 

CONCRETE  SLAB  COVER  FOR  BACKFILLED  TRENCH 

replacement  of  paving  over  such  openings  has  become 
necessary.  It  is  now  required  that  for  any  street 
opening  a  permit  must  be  obtained  and  a  bond  filed  suffi- 
cient to  protect  the  city  against  damage.  Backfilling 
and  repaving  are  done  by  city  forces,  the  owner  being 
charged  the  exact  cost  plus  10  per  cent.  Over  the 
trench  is  laid  a  12-in.  concrete  slab  extending  12  in.  on 
solid  ground  on  each  side,  and  where  a  concrete  base  is 
cut  the  edges  are  sloped  to  support  the  trench  slab,  as 
shown  in  the  acompanying  drawing.  For  wide  or  deep 
trenches,  i-in.  transverse  bars  6  in.  c.  to  e.  are  placed 
2  in.  from  the  bottom  of  the  slab.  With  this  construc- 
tion there  has  been  no  trouble  from  sunken  pavements. 
Precast  concrete  slabs  5  x  2  ft.  and  8-in.  thick,  rein- 
forced as  described  above  and  having  the  joints  grouted, 
are  contemplated  as  an  improvement  upon  the  slab 
poured  in  place.  It  is  hoped  that  this  form  of  concrete 
base  will  save  time  and  will  permit  the  replacement  of 
paving  in  cold  weather  when  it  would  be  difficult  to  lay 
new  concrete. 

Inexpensive  Method  of  Mounting  Maps 

By  Emile  Low 

U.  S.  Assistant  Engineer,  Buffalo,  N.  Y. 

ENGINEERS  often  find  it  desirable  to  mount  maps, 
drawings,  documents  or  photographs.  Mounting  Ly 
use  of  paste  is  tedious  and  having  binding  done  at  a 
bindery  is  expensive.  A  better  process  is  to  use  rubber 
mounting  tissue,  which  is  convenient  and  cleanly.  The 
other  requisites  are  either  a  flat,  electric  or  gas  iron 
and  a  felt  pad  or  ordinary  blanket.  The  procedui-e  is 
as  follows: 

Place  the  pad  on  a  table.  The  map  is  then  laid 
face  down,  after  first  placing  a  strip  of  tissue  paper 
about  5  in.  wide  around  the  edge  of  the  map,  between 
the  pad  and  the  map  and  projecting  one-half  its  width 
outside  of  the  map  (this  is  to  prevent  the  edge  of  the 
map  from  sticking  to  the  pad). 

The  mounting  tissue,  of  a  size  to  overlap  the  drawing 
about  i  in.  all  around,  is  placed  on  the  reverse  side  of 
the  drawing.  The  cloth  on  which  the  drawing  is  to  be 
mounted  is  cut  about  1  in.  larger  than  the  mounting 
tissue.  It  is  placed  over  the  rubber  mounting  tissue 
and  fastened  to  the  board  or  table  at  two  corners  with 
glass  push  pins. 

Then  run  an  iron  over  the  cloth,  beginning  at  one 
end  and  moving  along  one  edge.  Then  move  the  iron 
at  right  angles  to  the  edge  thus  fi.xed. 

After  the  drawing  is  mounted  the  edges  are  trimmed 
off.  In  trimming  it  is  advisable  to  cut  about  J  in. 
outside  the  edge  of  the  drawing  as  a  neater  edge  can 
be  secured. 
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FIG.  1.     LAYOUT  OF  RADIAL  CASTING  YARD 
The   radial   layout   allows    all   forms   to   be    readied    by    an 
easy    swing   of    the    boom   supporting   the    chuting.      Forms 
are  poured  alternately  allowing  each  section  2-1  hi',  in  which 
to  set  before  forms  are  stripped. 

are  required  to  the  full  circle.  When  the  first  day's 
run  had  been  made  the  resident  engineer  told  the  crew 
he  would  not  be  satisfied  until  an  average  pouring 
time  of  1  hr.  30  min.  was  maintained.  Since  then  the 
72  forms  have  been  filled  in  a  record  time  of  55  min.  and 
in  many  cases  slightly  over  1  hr.  and  the  li-hr.  schedule 
is  never  exceeded. 

The  Woodside  tunnel  sewer  is  a  segmental  block  ring 
with  an  inside  diameter  of  11  ft.  9  in.  and  a  uniform 


FIG.   2.     STORAGE  YARD  AND  CONCRETE  PLANT 
Dates  of  casting  blocks  are  easily  discernible.    Each  of  these 
blocks  weighs  a  ton. 

wall  thickness  of  16  in.  The  contract,  which  is  held 
by  Booth  &  Flinn,  New  York  City,  calls  for  the  con- 
struction of  4,025  lin.ft.,  most  of  it  on  Fiske  Ave. 
from  Queens  Boulevard  to  Polk  Ave. 

The  yard  in  which  concrete  sections  are  cast  has 
been  carefully  arranged  and  located  near  the  shaft  so 
that  blocks  can  be  handled  practically  from  the  casting 
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hole  of  the  block.  From  the  storage  yard  the  blocks 
are  loaded  onto  heavy-truck  narrow-gage  cars  and 
hauled  direct  to  the  mouth  of  the  shaft  by  an  electric 
locomotive. 

The  sewer  is  being  built  for  the  Bureau  of  Sewers, 
Borough  of  Queens.  A.  H.  Jorgensen  is  the  contractor's 
resident  engineer. 


FIG.  3— SEGMENTAL  BLOCKS  CAST  .\LTEKNATELT 
Each  form  accommodates  Uiiee  1-ton  blocks.     By  pouring 
secticn.s  alternately  7-'  sections  arc  poured  and  72  sections 
.stripped  and   tlie  bloi  ks  stored  every  day. 

yard  to  the  shaft.  The  layout  of  the  casting  yard  is 
indicated  in  the  accompanying  sketch.  As  is  indicated, 
forms  were  laid  out  radially  so  that  an  easy  swing  of 
the  boom  (operated  by  one  man)  which  supports  the 
chuting  through  which  concrete  is  handled  reaches  all 
forms  easily. 

Specially-constructed  steel  forms  are  used  and  three 
one-ton  blocks  are  cast  within  one  form.  There  are  144 
forms  and  pouring  is  done  into  alternate  forms  so  that 
every  72  sections  poured  are  given  24  hr.  in  which  to 
set  before  stripping. 

A  locomotive  crane  circles  the  casting  yard  and  a 
switch  is  provided  at  about  the  center  so  that  blocks 
can  be  handled  direct  from  forms  into  the  storage  yard 
from  either  end  of  the  track.  A  concrete  bed  of  even 
grade  and  smooth  surface  has  been  laid  as  a  foundation 
for  section  forms,  so  that  little  difficulty  is  experienced 
in  adjusting  foi-ms  for  receiving  concrete.  After  the 
sections  are  all  poured  the  recessed  forms  are  bolted 
on  top  to  give  the  blocks  their  lock  joints. 


!■  IG.   4— liLOCKS  AT  SHAl'T   ENTRANCE 

From  the  storage  yard  the  blocks  are  hauled  by  electric 
locomotive  to  the  shaft  mouth  as  needed.  Enough  lilocks 
for  a  night's  run  are  stored  eacli  evening  a.s  shown  above. 

As  it  is  ca.st  each  block  is  marked  with  the  date. 
When  ready  to  store  each  block  is  picked  up  by  the 
crane  fitted  with  a  semi-friction  grab  onto  one  side 
of  which  is  welded  a  knob  that  slips  into  the  grout 


Piles  Are  Set  in  Concrete  to  Avoid 
Inconvenient  Driving 

By  George  W.  McAlpin 

Glt'iiwood,  ^\'.  \'a. 

DUE  TO  the  necessity  of  completing  work  by  a  cer- 
tain date  and  the  inability  to  secure  piledriving 
equipment  the  writer  was  led  to  use  the  following  method 
of  setting  instead  of  driving  piling  for  a  sand  and 
gravel  incline.  The  distance 
from  the  top  of  the  bank  to 
the  edge  of  the  river,  over 
which  the  incline  was  to 
pass,  was  about  300  ft.  To 
rig  up  a  piledriver  to  cover 
this  distance  would  have 
been  expensive.  Also  such 
equipment  was  not  available 
at  the  time.  It  was  neces- 
sary to  sink  the  pile  bents, 
rather  than  use  the  ordinary 
mud  sill,  due  to  the  tendency 
of  the  river  to  scour  at  high 
stages.  Consequently,  holes 
for  each  piling  were  exca- 
vated, the  first  4  ft.  with 
long-handled  .shovels  and  the 
rest  of  the  distance,  usually 

5  to  6  ft.,  with  an  extended  handle  post-hole  digger. 
About  12  in.  of  concrete  was  then  placed  in  the  bottom 
of  each  circular  hole,  the  piling  set  in  and  plumbed  to 
correct  position  and  an  additional  12  in.  of  concrete 
poured  around  it.  The  holes  were  then  backfilled  and 
tamped.  The  method  has  proved  cheap  and  effective,  the 
concrete  forming  a  perfect  base  for  each  piling. 


l.^i^;r' 


PILES  FOR  SAND  R.\MP  .SET 
IN    ni'RIED    CONCRETE 


Dipping  Trough  for  Iron  Pipe  Made 
From  12-in.  Casing 

IN  THE  coastal  oil  fields  rust  causes  the  loss  of  thou- 
sands of  dollars  annually  in  new  and  second-hand 
materials.  The  oxidation  of  iron  occurs  every /here  to 
a  greater  or  less  degree,  but  it  is  espe.ially  rapid  in  this 
part  of  the  United  States,  where  the  climate  is  sub- 
tropical and  the  humidity  extreinc.  Probably  the  great- 
est loss  is  in  the  deterioration  of  drill  stem,  casing,  line 
pipe,  and  the  like  which  is  not  in  use. 

Painting  is  the  only  .safeguard,  but  painting  with  a 
brush  is  a  slow  and  costly  process,  and,  furthermore,  the 
inside  of  the  pipe  is  not  touched.  The  cheapest  and 
inost  effective  way  of  applying  paint  to  all  surfaces  of 
a  length  of  pipe  is  by  dipping.    To  facilitate  this  work, 
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CASIXG    MAKES    TROUGH    FOR    DIPPING    IRON    PIPE 

the  dipping  trough  shown  in  the  accompanying  illustra- 
tion was  devised.  It  consists  of  a  semicircular  recep- 
tacle, about  24  ft.  long,  made  of  a  short  length  of  12-in. 
casing  that  has  been  split  in  two  and  the  two  pieces 
butt-%\elded  by  means  of  the  oxy-acetylene  blowpipe, 
and  with  semicircular  plates  welded  over  the  ends.  The 
trough  is  set  in  a  suitable  wooden  frame  on  skids. 

In  using  the  trough,  it  is  partly  filled  with  the  pre- 
servative paint.  Smaller  sizes  of  pipe  are  simply  im- 
mersed ;  pipes  of  larger  diameter  must  be  revolved 
once  to  coat  all  surfaces.  After  being  dipped  the  pipe 
is  elevated,  two  blocks  of  different  heights  are  slipped 
under  it,  and  the  excess  paint  is  allowed  to  drain  back. 
— Engineering  and  Mining  Journal-Press. 


Acetylene  Torch  Melts  Pipe  Joint  Filler 

By  George  C.  Love 

Chief  Engineer,  Newport  News  Light  and  Water  Co., 
Newport  News,  Va. 

THE  accompanying  photograph  shows  a  piece  of 
work  recently  completed  by  this  company  wherein  it 
was  necessary  to  i-emove  a  14-in.  cast-iron  water  main 
fi-om  a  pile  trestle.     The  joints  were  of  the  usual  bell 


BURNING  LEAD   FILLER   PROM   PIPE  JOINTS 

and  spigot  type  with  calked  lead  filler.  Water  was 
first  drawn  from  the  main  and  then  an  ordinary 
acetylene   burning   outfit  was   used  to   melt  the   filler. 


The  pipe  was  left  in  condition  to  he  used  again,  part  of 
the  lead  was  recovered  and  the  work  was  done  more 
rapidly  than  by  any  other  meaiLs  available. 


Graphs  Allow  Rapid  Yardage  Calculation 

By  R.  C.  Hardman 

Division  Engineer,  Central   Highway  Board,  Republic  of  Panama, 
Aguadulce,    Panamfl. 

FOR  USE  in  preparing  a  preliminary  estimate  of 
quantities  on  a  projected  location  of  some  125  km. 
of  highways  in  the  Republic  of  Panama,  a  large  part  of 
which  was  through  broken  country  necessitating  much 
side-nill  work,  the  accompanying  graphs  were  prepared. 
As  will  be  seen  these  show  the  amount  of  cut  or  fill  per 
20-m.  station  for  varying  center-line  values  and  vary- 
ing transverse  ground  slopes. 

The  graphs  were  made  by  substituting  the  proper 
values  for  the  particular  cross-section  of  roadway  to  be 
used  in  general  equations  derived  in  terms  of  center- 


-y=R(x+b) ■rra"}tJ^ 

i^'-^^^rr^/Wi-  Elev.of crown 


L „.£-::;F'---^ 


FIG.   1— SECTION  USED  IN  FORMULA   DERIVATION 

line  values,  width  of  base,  side  slopes  and  transverse 
ground  slopes.     As  will  be  seen,  two  general  equations 
are    necessary — one    when   the    section    is   trapeziform 
and  the  other  when  the  section  is  triangular. 
Referring  to  Fig.  1: 
Let  a  ■=■  depth  of  cut  or  height  of  fill  on  center  line 

h  =  one  half  width  of  base 

R  ■=  ratio  of  side  slopes 

S  =  ratio  of  transverse  ground  slope 

A  =  area  of  trapeziform  section 

A,  =  area  of  triangular  section. 

The  equations  of  the  four  lines  forming  the  trapezium 
are: 

II  ^  Sx    -f    a 

y  =  R(x  —  b) 
—  y  =  R{x  +  h) 

1/  =  0 
Solving  for  the  co-ordinates  at  the  common  points  Y, 

R(a  —  Sb) 


y„  Y^  and  Y^  we  have 


Then 


A  = 


^    —        R  -\-  S 

R(a  +  Sb) 
^'   —         R  —  S 

y,  =  y.  =  0 

a-+')>'.-a- 

-0. 

(1) 


Substituting  the  above  values  for  Y  and  Y,  Equation 
(1)  becomes 

a'  4-  2Rab   +    (Sb)* 


A  =- 


(2) 
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Which   is  the  general  equation    for  the  trapeziform 
section. 

When  the  line  y  ^=  Sx  +  a  passes  through  the  point 

Y„%=  b  and  Equation   (1)  becomes  the  equation  for 
*    o 

the  triangular  section  by  the  dropping  of  the  last  term 
of  the  numerator,  which  is  equal  to  zero. 


Therefore 
which  becomes 


A,= 


(f  + 

b)Y, 

a' 

2 

+  2Sab  + 

(Shy 

(3) 


(4) 


when  the  values  for  Y,  are  substituted. 

For  use  for  any  particular  cross-section,  the  values  of 
b  and  R  are  substituted  for  the  general  case  and  value 
of  S  for  the  special  cases  and  the  equation  becomes  of 
the  form  A  =  Aa'  -\-  Ba  -{-  C  from  which  curves  can 
be  rapidly  made. 

If  ditches,  surfacing  trenches,  etc.,  are  to  be  used 
their  area  must  be  added  or  subtracted  as  a  constant 
for  all  values  of  a  when  a  >  Sb  and  the  proper  propor- 
tion of  such  area  when  a  <  Sb. 

For  purposes  of  actual  use  the  center-line  values  are 
taken  from  the  profile  and  tabulated,  the  rate  of  ground 
siDpe  is  taken  from  the  topography  and  tabulated  beside 
the  former  so  that  both  variables  will  be  together  for 
picking  quantities  off  the  chart,  the  plotted  curves  being, 
of  course,  (A  nt  Ditch  constant)  times  length  of 
station. 

In  taking  off  the  rate  of  ground  slope,  the  easiest 
method  is  by  counting  the  number  of  contours  crossed 
by  a  known  unit  of  measure,  such  as  one"  centimeter, 
depending  upon  the  scale  of  the  map. 

It  will  be  noted  that  the  curves  take  care  of  the 
combined  cut  and  fill  section  which  occurs  when  a  <  Sb, 
by  showing  two  readings  for  any  given  transverse 
slope. 


FROM  JOB  AND  OFFICE 


Hints  That  Cut  Costs  and  Time 


Contractor  and  Footing  Course 

By  Frank  E.  Sanborn 

0.\ford,  Ohio 

DOES  every  construction  superintendent  and  fore- 
man realize  the  harm  he  may  do  by  lack  of  care  in 
building  the  footing  courses?  The  designer  has 
planned  his  footings  for  equal  settlement  of  the  whole 
foundation,  adjusting  the  loadings  to  the  different 
kinds  of  soil  encountered,  and  he  wants  the  pressure 
to  be  uniform  across  the  footing  coui-se.  All  this  plan- 
ning is  made  useless  by  wrong  location  or  size  of  the 
footing  course. 

Errors  in  footing  location  may  come  about  through 
wrong  measurement  on  the  ground,  carelessness  in  stak- 
ing out  the  trench,  or  digging  away  from  the  line.  Any 
of  these  causes  will  produce  a  loading  on  the  ground 
which  is  not  uniform  as  intended  but  is  greater  at  one 
edge  than  at  the  other,  a  condition  which  invites  un- 
equal settlement.  The  man  laying  out  the  trench  or 
hole  may  regard  it  as  rough  work,  sufficiently  close  if 
there  is  a  footing  course  under  the  wall  no  matter  if 
it  is  wider  than  called  for,  especially  as  the  work  is 
soon  covered  and  out  of  sight ;  yet  due  care  is  as  impor- 
tant here  as  at  any  other  place  in  the  structure. 

Uniform  distribution  of  load  is  secured  only  when 
the  load  comes  in  the  center  of  the  footing  course.  Any 
foreman  or  laborer  can  verify  this  fact  by  placing  a 
block  of  wood  on  the  surface  of  soft  ground  and  step- 
ping on  it:  if  his  foot  rests  on  the  center,  the  block 
squeezes  down  evenly,  while  off-center  loading  makes 
the  nearer  edge  sink  down  deepest  and  causes  the  block 
to  tip. 

What  is  the  amount  of  these  inequalities  of  pressure 
resulting  from  off-center  loading?  For  the  simplest 
case  we  may  compare  a  correctly  located  footing.  Fig.  1, 
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FIG.  2— GRAPHS  FOR  ESTIMATING  YAROAGE 
Ah  is  npp.iroiU.  the  flatter  curves  are  but  continuations  ot  thi-  sharp  on.s,  th.niph  on  a  largor  scale. 
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with  a  footing  widened  out  on  one  side,  Fig.  2.  In 
Fig.  1  the  load  W  comes  in  the  center  of  the  width  of 
the  footing  course  and  the  pressure  per  square  inch  of 
area  is  the  same  everywhere, 


Weight  on  the  footing  per  inch  of  length 


Wa 


Inches  of  width 
In  Fig.  2  we  have  the  same  load  W,  at  the  same  dis 
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PIGS.   1-5— BADLY  BUILT  FOOTINGS 

tance  from  the  unaltered  side  of  the  footing,  but  the 
soil  loading  is  non-uniform.  The  greatest  load  per 
square  inch,  Pm„.,,  will  be  p,  — ■  ja,  or, 


'Pma.r  


w 


-t) 


which  means  that  the  intended  loading  p  has  been  multi- 
plied by  the  factor 


-t'^- 


Pmaj 

IT  =  b  {''-'' b/ 

At   the   opposite   edge    of   the    footing   the    intended 
loading  has  been  reduced  in  the  ratio 
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j;        n 

U  a 

\ 

3   T 

21 

P 

b 

\    b 

/ 

a 

Pmoj: 

Pmtn 

a 

Pmax 

Pmin 

b 

P 

P 

h 

P 

P 

10 

10 

10 

0   5 

1.25 

—0  25 

0.9 

1    17 

0   63 

0  4 

1.12 

—0.32 

0.8 

1    28 

0.32 

0   3 

0  93 

—0.33 

0  7 

1    33 

0   07 

0   2 

0  68 

—0.28 

0  6 

1  .32 

-0    12 

These  values  are  plotted  in  Fig.  6.  The  negative 
values  mean  that  the  top  part  of  the  projection  of  the 
footing  course  would  press  upward  against  the  soil 
upon  it. 

Thus  it  appears  that  if  a  foundation  course  is 
widened  on  one  side,  the  maximum  pressure  per  square 
unit  of  area  upon  the  soil  is  increased,  unless  the  foot- 
ing is  made  more  than  three  times  its  proper  width. 
If  a  16-in.  course  is  made  wider  on  one  side  by  4  in., 

making    its    total    width    20    in.,    then   t   =    0.8    and 

Pmar  =  1.28  v,  that  is,  the  greatest  pressure  is  1.28 
times  the  designed  pressure.  If  the  designed  pressure 
is  4,000  lb.  per  sq.ft.,  then  the  greatest  pressure  be- 
comes 5,120  lb.  per  sq.ft.,  while  the  pressure  at  the 
opposite  edge  is  only  1,280  lb.  per  sq.ft.,  so  that  the 
greatest  pressure  is  four  times  the  smallest  pressure. 
With  this  unequal  loading  of  the  soil,  tipping  of  the 
footing  course  due  to  uneven  settlement  is  to  be  ex- 
pected. 


The  footing  course  may  be  reduced  in  width  on  one 
side.  Fig.  3.  Then  the  same  formulas  apply,  merely 
interchanged;  the  pressure  ratios  are  plotted  in  the 
right-hand  part  of  Fig.  6.  A  16-in.  course  reduced  by 
li  in.  on  one  side  would  have  a  14i-in.  width  and  a 


value  of 


1.1;  the  greatest  pressui-e  would  become 


1.43  times  the  designed  pressure.  For  an  intended  soil 
loading  of  4,000  lb.  per  sq.ft.,  the  actual  loading  at 
one  edge  is  5,720  lb.  per  sq.ft.  and  that  at  the  opposite 
edge  3,080  lb.  per  sq.ft. 

If  the  course  is  widened  or  narrowed  equally  on  both 
sides,  then  the  load  would  be  uniformly  distributed 
upon  the  soil,  but  of  less  or  greater  amount  respec- 
tively than  planned  and  so  not  in  keeping  with  other 
footings. 

If  the  footing  is  of  proper  width  but  wrongly  located, 
an  eccentric  load  results  as  shown  in  Fig.  4  and  plotted 
in  Fig.  7,  the  factor  of  pressure  increase  being 

Pma.r  ,        i       /»  ^ 

p  '        a 

It  is  possible  also  that  a  footing  may  be  both 
widened  and  misplaced,  or  widened  on  one  side  and 
narrowed  a  less  amount  on  the  other  side,  as  in  Fig.  8. 
For  this  condition  the  factor  is 


Pma.r  _a   / 

P    ~b\ 


4  +  6 


t) 


and  may  be  represented  by  a  series  of  curves  depending 
upon  the  relative  values  of  the  widening  and  the  nar- 
rowing. Three  of  these  curves  are  given  in  Fig.  8. 
Thus,  good  building  practice  requires  that  the  con- 
tractor follow  the  plans  closely  in  laying  out  and  con- 
structing a  foundation.  Lines  should  be  stretched  and 
stakes  driven  in  the  proper  places;  digging  should  follow 
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PIGS.  6-S— PRESSURE  RATIO  IN  UNSYMMETRICAL 
FOOTINGS 

Fig:.    6— One    .'^ide    of    footing    misplaced.      Fiy:.    7 — Footing 
.shifted  sideways.     Pigr.  S — Width  and  location  wrong. 

the  line,  the  sides  of  the  trench  be  pared  plumb,  and  the 
bottom  be  made  level.  Plumb-bobs  hung  from  lines 
ftretched  between  batter-boards  will  be  helpful.  A 
carpenter's  or  mason's  level  will  be  found  of  service. 
Any  widening  in  an  earth  form  for  concrete  should  be 
corrected  with  form  boards  and  not  filled  out  with  the 
concrete  in  the  thought  that  the  e.xtra  concrete  is 
cheaper  than  the  form  boards.  Some  foremen  think 
that  a  widened  base  always  reduces  the  loading  on  the 
soil,  but  they  are  wrong. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Studies  of  Flow  of  the  Tennessee  River 

Sir— Permit  me  to  call  attention  to  a  statement  in  the 
article  by  Benjamin  E.  Jones  on  "Flow  in  Tennessee  Checked 
Against  Hydraulic  Formulas,"  appearing  in  Engineering 
Neivs-Record,  Oct.  12,  p.  610,  as  follows:  "The  extent  to 
which  the  values  of  n  and  C  obtained  in  these  experiments 
could  be  applied  to  other  similar  channels  depends,  of 
course,  on  the  relation  that  the  cross-section  at  the  bridge  on 
the  Tennessee  River  bears  to  the  average  cross-section  of 
the  whole  stretch  of  channel  involved  in  the  measurements 
— on  the  whole  the  area  at  the  bridge  doubtless  represents 
fairly  well  the  cross-section  of  the  seven  miles  of  channel." 

Experiments  upon  channels  show  that  even  where  the 
locations  are  selected  for  investigation  because  of  their 
regularity,  considerable  variations  in  cross-section  and 
hydraulic  radius  are  present.  The  case  of  a  measurement 
on  the  Ohio  River  at  Cincinnati  might  be  cited  where  the 
maximum  variation  of  the  area  was  "from  about  15  per  cent 
below  the  average  to  about  14  per  cent  above,"  and  the 
maximum  variation  in  the  hydraulic  radius  was  "from 
about  23  per  cent  below  the  average  to  about  33  per  cent 
above."  (Quotation  from  "Calculation  of  Flow  in  Ohio 
Channels,"  by  Ivan  E.  Houk;  Miami  Conservancy  District 
Technical  Reports,  Part  IV.,  p.  119). 

A  section  selected  at  random  in  a  crooked  river  is  there- 
fore not  likely  to  represent  "fairly  well"  the  average  cross 
section.  In  fact,  while  such  a  section  may  be  nearly  the 
average,  it  is  more  likely  to  be  considerably  different,  espe- 
cially at  low  stages.  Any  conclusions  based  upon  such  an 
assumed  condition  are  liable  to  be  entirely  untrustworthy. 
It  is  greatly  to  be  regretted  that  a  number  of  other  cross- 
sections  were  not  available  for  use  in  determining  the  real 
average  cross-sectional  area  of  the  river,  as  the  data  would 
then  be  very  valuable  and  interesting,  but  without  them  any 
conclusions  drawn  from  the  data  must  be  regarded  as  "not 
proved."  E.  W.  Lane. 

Representative  of  the  Morgan  Engineering  Companies. 

Yangchow,  Ku.,  China,  Nov.  7. 

[Mr.  Jones  submits  the  following  reply. — Editor.] 

Sir — The  results  of  slope  and  discharge  measurements  on 
the  Tennessee  River  were  published  to  show  the  relation,  if 
any,  between  variations  in  values  of  C  and  variations  in 
values  of  hydraulic  radius  and  slope.  The  measurements 
answer  this  purpose  whether  or  not  the  cross-section  is  uni- 
form throughout  the  channel  involved.  For  example,  meas- 
urement 33,  with  hydraulic  radius  of  10.9  ft.  and  slope  of 
0.000050G,  shows  a  value  of  40  for  C,  whereas  measurement 
34,  with  hydraulic  radius  of  10.5  and  slope  of  0.0000839, 
shows  a  value  of  52  for  C.  A  change  in  the  average  cross- 
section  would  have  little  effect  on  the  relative  values  for  C. 

Mr.  Lane's  criticism  would  apply  only  if  it  is  desired  to 
use  the  values  of  C  and  n  found  for  the  Tennessee  River  in 
computing  the  discharge  of  other  channels.  In  that  case 
they  would  necessarily  be  used  in  connection  with  other 
similar  measurements  and  the  engineer  would  give  them 
such  weight  as  the  facts  in  his  opinion  warranted. 

A  survey  of  Tennessee  River  made  in  1910  shows  an 
average  width  at  low  water  in  the  stretch  of  channel  covered 
by  the  slope  measurements  about  15  per  cent  greater  than 
at  the  bridge  at  Chattanooga.  The  average  depth  of  water 
at  different  cross-sections  was  nearly  uniform.  The  survey 
was  made  before  the  Hale's  Bar  dam  was  constructed  and 
there  may  have  been  changes  since  in  the  average  depth  but 
probably  not  in  the  average  width.     Benjamin  E.  Jones, 

Hydraulic  Engineer,  U.  S.  Geological  Survey. 

Washington,  D.  C,  Dec.  19. 


A  Protest  Against  "Sales  Engineer" 

Sir — Is  it  not  time  to  do  away  with  the  term  "sales  engi- 
neer" before  it  gets  any  further?  The  writer's  objection 
is  that  there  is  no  such  thing.  Selling  is  not  in  any  sense 
engineering;  and  while  an  engineer  may  leave  his  occupa- 
tion and  take  up  selling,  yet  such  an  act  does  not  make 
him  a  sales  engineer.  It  is  true  that  a  technical  training 
often  qualifies  a  salesman  to  do  better  work  in  the  promo- 
tion and  selling  of  engineering  supplies;  but  he  is  then  an 
engineering  salesman,  not  a  sales  engineer. 

The  ethics  of  the  two  occupati'  ns  are  incompatible.  If  a 
salesman  applied  a  professional  man's  ethics  to  his  own 
work,  he  would  soon  be  out  of  a  job.  Should  an  engineer 
use  a  salesman's  methods  he  would  be  accused  of  sharp 
practise.  A  salesman  has  little  identity  of  interest  with 
his  customer;  he  "sells"  his  customer  in  the  interest  of  the 
manufacturer  by  whom  he  is  paid.  An  engineer  would 
act  unprofessionally  if  he  recommended  the  purchase  of 
any  material  or  process  the  use  of  which  would  result  in 
his  gain.  He  gives  service  to,  and  is  paid  by,  the  customer 
whose  interests  and  his  are  one. 

It  is  to  be  regretted  that  a  name,  as  soon  as  it  gets  a 
reputation  that  is  at  all  advantageous,  is  borrowed  or 
stolen  by  others  for  its  reflected  credit.  It  is  to  be  ex- 
pected that  many  manufacturers  will  want  to  call  thei.- 
salesmen  engineers;  but  the  last  thing  to  happen  should 
be  for  engineers  to  use  the  name  themselves  that  way.  The 
writer  invites  the  attention  of  both  the  American  Asso- 
ciation of  Engineers  and  also  the  American  Society  of 
Civil  Engineers  to  this  matter,  for  the  words  "sales  engi- 
neer" are  used  freely  in  the  employment  bulletins  of  both 
societies.  Among  the  mechanic  arts  we  are  all  familiar 
with  the  hoisting  engineer,  the  stationary  engineer,  etc.; 
with  the  encouragement  now  given  by  eng^ineers  to  the 
general  use  of  their  name,  we  may  soon  look  for  its  adop- 
tion in  a  variety  of  indoor  lines,  such  as  sales  engineer  for 
drummers  and  floor-walkers,  accounting  engineer  for  clerks 
and  bookkeepers,  and  tonsorial  engineer  for  barbers. 

Faribault,  Minn.,  Dec.  16.  A.  W.  BEDELL. 


Liquid  Pressure  and  Coal  Bin  Design 

Sir — The  letter  of  Edward  Godfrey  in  Engineering  News- 
Record  of  Nov.  9,  p.  808,  seems  to  require  elaboration  of 
some  statements  in  my  letter  in  the  issue  of  Oct.  19,  p.  669. 

My  objections  to  a  method  of  approximating  the  lateral 
pressure  of  granular  materials,  such  as  sand,  grain,  coal 
earth,  etc.,  are  based  upon  theoretical,  experimental  and 
economic  grounds.  That  granular  materials,  for  example 
coal  in  a  bin,  do  not  act  like  liquids  is  evident  and  will  prob- 
ably be  accepted  by  all.  That  no  liquid-pressure  formula 
can  take  into  consideration  the  effect  of  surcharge  or  of  the 
width  of  the  bin  is  also  true.  Of  course,  tables  of  coeffi- 
cients may  be  computed  to  take  care  of  each  individual 
case,  but,  if  they  are  reliable,  such  coefficients  have  been 
computed  by  taking  into  consideration  the  physical  proper- 
ties (those  possible  values  which  will  give  the  maximum 
pressure)  of  the  material  in  question.  The  Pascal  law  for 
liquid  pressure  requires  that  the  lateral  pressure  be  inde- 
pendent of  the  width  of  the  containing  vessel.  But  the 
pressure  of  a  granular  material  on  the  side  wall  of  a  narrow 
bin  is  not  as  great  as  that  on  a  wider  bin,  all  other  condi- 
tions being  the  same. 

Some  of  the  supporters  of  the  "equivalent  liquid  pressure" 
method  recommend  the  formula  P,  a  horizontal  pressure, 
equals  iCwIv';  the  value  of  C  is  then  given  as  tan'  i(90°-(P), 
whei-e  <t>  is  the  natural  slope.  Substituting,  we  see  that  the 
formula  is  really  Coulomb's  formula  for  the  pressure  of  a 
horizontal  fill  against  a  perfectly  smooth  wall  with  a  verti- 
cal back  face,  after  Woltmann's  assumption  that  the  tangent 
of  the  angle  of  natural  slope  was  equal  to  the  coefficient  of 
internal  friction  had  been  added.  Incidentally,  I  might 
mention  that  Coulomb  did  not  include  the  natural  slope  in 
his  theory,  based  on  the  wedge  of  maximum  pressure.  I 
realize  that  most  texts  do  not  emphasize  Coulomb's  own 
restrictions  to  his  formula,  but  they  can  be  found  in  the  orig- 
inal papers,  "Memoires  de  I'Academie  Royale  des  Sciences" 
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T.  7,  1773,  or  in  "Theorie  des  Machines  Simples"  by  Cou- 
lomb. A  second  edition  (1821)  of  the  latter  is  in  the  Con- 
gressional Library.  Later  developments  of  this  theory 
assume  the  e.\istence  of  a  vertical  component  in  all  cases 
(since  the  wall  cannot  be  perfectly  smooth)  and  also  take 
care  of  all  cases  of  surcharge  or  sloped  wall. 

Unfortunately,  experimental  data  on  a  scale  large  enough 
to  be  applicable  are  rather  meager.  However,  the  tests 
mentioned  below,  where  work  with  sand,  grain  and  earth  is 
reported,  all  seem  to  show  the  reliability  of  the  wedge 
theory,  at  least  as  a  close  approximation.  Tests  with  similar 
materials  in  different  parts  of  the  world  with  unlike  types 
of  apparatus  check  each  other  so  closely  that  there  can  no 
longer  be  any  argument  about  the  existence  of  a  component 
along  the  wall.  Lack  of  space  prevents  more  than  the 
references : 

A.  A.  Steel:  Engineering  News,  1899,  p.  261; 

H.  Mueller-Breslau:  "Erddruck  auf  Stuetzmauern,"  1906; 

R.  B.  Fehr  and  C.  R.  Thomas:  Penn.  State  College  Bulle- 
tins 8  and  11,  1912-13; 

P.  M.  Crosthwaite:  Proc.  Inst.  C.E.,  1916,  1920; 

A.  R.  Fulton:  Proc.  Inst.  C.E.,  1916; 

M.  Enger:  Proceedings,  A.S.C.E.,  1920,  p.  251; 

F.  H.  Hummel  and  E.  J.  Finnan:  Proc.  Inst.  C.E.,  1921, 
p.  369; 

Preliminary  Cincinnati  Tests:  Engineering  Neivs-Record, 
Aug.  25,  1921,  p.  314;  Jan.  19,  1922,  p.  106. 

It  is  hoped  that  the  complete  set  of  tests  on  sand  per- 
formed by  the  writer  at  the  University  of  Cincinnati,  1921-2, 
may  soon  appear  in  print. 

Practically,  the  use  of  an  approximate  method  based  on 
assumed  coefficients  is  neither  economical  nor  safe.  It  is 
true  that  no  exact  design  of  a  retaining  wall  or  bin  is  at 
present  possible.  That  is  so  because  of  lack  of  information, 
but  is  no  reason  for  not  using  what  information  is  avail- 
able. Incidentally,  where  in  engineering  design  can  we 
point  to  an  exact  method?  But,  in  order  that  the  approxi- 
mation be  closer  and  therefore  more  economical,  and  based 
upon  experimental  data  and  therefore  safer,  it  is  advisable 
to  beware  of  easy,  short-cut  formulas,  especially  since  those 
who  do  not  realize  that  there  are  limitations  to  such  for- 
mulas are  the  ones  likely  to  place  greatest  faith  in  them. 
R.  W.  Dull  in  Engineering  News,  Aug.  21,  1904,  gives  a 
complete  set  of  formulas  and  coefficients  for  the  design 
of  steel  bins,  based  upon  both  the  Poncelet  wedge  and 
the  Rankine  theories.  They  are  no  harder  to  use  than 
the  "equivalent  fluid  method"  and  have  the  advantage  of 
experimental  verification,  to  some  extent  anyway.  Until 
we  know  more  about  granular  materials  and  their  action, 
it  seems  to  me  that  extra  care  should  be  taken  in  designing 
structures  where  the  action  of  such  materials  must  be  taken 
into  consideration.  Jacob  Feld, 

Formerly,  Baldwin  Fellow  in  Civil  Engineering, 

Brooklyn,  Dec.  4.  University  of  Cincinnati. 

Sir — If  Mr.  Feld  would  boil  down  his  objection  to  the 
equivalent-fluid-pressure  method  of  designing  retaining 
walls  and  bins,  there  would  be  only  two  points  left.  One  of 
these  is  that  the  equivalent  fluid  pressure  method  does  not 
include  nor  imply  the  existence  and  effect  of  vertical  fric- 
tion on  the  side  of  the  wall  or  bin.  The  other  has  to  do  with 
the  effect  of  surcharge. 

Taking  up  first  the  case  where  there  is  no  surcharge: 
The  horizontal  pressure  on  the  side  of  a  wall  or  bin,  as 
found  by  the  equivalent-fluid-pressure  method,  is  abso- 
lutely identical  with  the  tabular  results  found  by  R.  W. 
Dull  in  Engineering  News,  July  21,  1904.  This  is  true  both 
of  the  case  where  vertical  friction  is  neglected  and  the  case 
where  a  certain  angle  of  friction  is  assumed,  though,  of 
course,  the  coefficient  or  unit  weight  of  "liquid"  is  different 
in  the  two  eases.  Furthermore,  by  using  a  proper  unit 
weight  of  fluid  the  lateral  pressure  for  the  case  of  indefinite 
surcharg.e  is  identical  with  that  worked  out  by  Mr.  Dull,  to 
which  Mr.  Feld  refers  as  a  correct  method. 

The  effect  of  vertical  friction  on  a  coal  bin  is  not  used  at 
all  in  the  design.  In  a  retaining  wall  it  is  an  aid  to 
stability  which  is  too  uncertain  to  enter  as  an  element  in 
design  and  had  best  be  neglected. 


As  to  the  work  saved:  It  is  certainly  easier,  say  in  the 
case  of  horizontal  beams  in  the  side  of  a  bin,  simply  to  take 
the  depth  from  the  top  of  bin  as  a  basis  for  fluid  pressure 
and  to  design  each  beam  for  its  spacing  and  span,  rather 
than  to  find  the  total  wedge  pressure  for  the  whole  side  of 
the  bin  down  to  that  beam  and  half  way  to  the  next  and 
deduct  the  wedge  pressure  to  the  mid-space  to  the  beam 
above,  as  Mr.  Feld's  theory  and  method  requires.  Besides 
this,  a  designer  feels  far  more  secure  with  a  simple  method 
of  unit  loads,  easily  checked,  than  with  a  long  formula. 

The  surcharge  in  a  coal  bin,  which  may  be  a  wagonload 
of  coal,  or  even  a  carload,  piled  in  a  pyramid  on  top,  does 
not  justify  entering  into  extremely  complex  theory  in 
design.  Probably  not  one  engineer  in  five  hundred  could 
apply  the  theory  to  this  problem  without  giving  it  study  for 
a  day  or  two.  I  am  among  the  499,  for  I  give  very  little 
time  to  theories  that  have  so  little  of  the  practical  to  com- 
mend them.  I  venture  to  say  that,  given  identical  bins  to 
proportion,  on  identical  unit  stresses,  Mr.  Feld's  theoretical 
method  and  my  rough  one,  given  in  Engineering  News- 
Record,  Nov.  9,  1922,  would  produce  identical  beam  sizes. 
This,  it  seems  to  me,  is  the  proof  of  the  pudding. 

Pittsburgh,  Dec.  8.  Edward  Godfrey. 

The  Ventilation  Problem  in  the  Light  of 
Recent  Research 

Sir— I  have  read  with  much  interest  the  letters  in 
Engineering  News-Record  of  Dec.  7,  1922,  on  "Sanitation, 
Ventdation  and  Vaccination"  by  F.  W.  Harris  and  Rudolph 
Hermg's  comments  on  p.  1040  of  the  following  issue,  entitled 
Ventilation,  Body  Temperature  and  Health."  It  would  be 
most  short-sighted  to  minimize  our  debt  to  vaccine  and 
serum  therapy.  Vaccination  has  played  a  large  part,  along 
with  sanitation,  in  the  conquest  of  typhoid  fever;  and  vac- 
cine and  serum  therapy  promises  far  more  than  any  other 
measure  in  the  control  of  pneumonia  which  we  hope  for  but 
have  not  yet  attained.  Yet  it  is  well  that  the  importance  of 
air  conditioning  as  a  factor  in  building  up  vital  resistance 
should  be  emphasized.  As  you  pointed  out  in  vour  one  line 
of  editorial  comment  on  Mr.  Harris'  letter,  these  procedures 
are  fortunately  not  mutually  exclusive.  Let  us  by  all  means 
"vaccinate,  ventilate  and  sanitate." 

Mr.  Bering's  emphasis  on  the  importance  of  air  condition- 
ing is  more  than  justified  for  there  is  no  more  neglected 
field  of  applied  physiology  than  the  hygiene  of  the  skin.  The 
work  of  the  New  York  State  Commission  on  Ventilation 
(to  be  presented  in  book  form  by  E.  P.  Dutton  &  Co.,  during 
the  coming  winter)  makes  it  clear  that  overheating  of 
occupied  rooms  is  a  factor  of  the  first  importance  in  reduc- 
ing efficiency  and  increasing  respiratory  disease. 

It  is  important,  however,  to  note  that  modern  ideas  of 
ventilation  with  their  emphasis  on  temperature  control, 
rather  than  the  removal  of  hypothetical  and  non-existent 
atmospheric  poisons,  demand  a  somewhat  radical  change  in 
ventilation  practice.  The  studies  of  the  New  York  State 
Commission  on  Ventilation  indicate  that  the  ample  air 
flushing  (30  min.-ft.  per  person)  required  by  the  laws  of 
many  states  is  not  only  unnecessary  but  positively  harmful 
since  such  an  e-xcessive  air  flow  inevitably  tends  to  over- 
heating, discomfort,  and  increased  respiratory  disease. 

Mr.  Harris'  statement  that  "windows  are  for  light  and 
should  only  be  used  for  this  purpose  during  the  winter 
months"  will  not  be  accepted  by  those  who  have  followed 
recent  advances  in  this  field,  for  the  best  general  system  of 
schoolroom  ventilation  which  we  observed  in  the  studies  of 
the  New  York  State  Commission  is  that  which  admits  air 
over  slanting  window  boards,  with  ample  radiation  below  to 
moderate  its  temperature,  and  with  gravity  exhaust  ducts 
for  the  removal  of  vitiated  air  from  near  the  ceiling.  The 
substitution  of  this  system  for  fan  ventilation  will  not  only 
save  money  in  construction  but  will  also  effect  material 
saving  in  operation  (since  a  much  less  volume  of  air  must 
be  warmed  per  hour)  and  will  promote  both  the  comfort  and 
the  health  of  the  occupants. 

New  Haven,  Conn.,  Dec.  16.  C.-E.  A.  WiNSLOW, 

Professor  of  Public  Health, 
Yale  School  of  Medicine. 
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Reclassification  of  Federal 
Employees  Doubtful 

Heavy  Work  Devolving  Upon  the  Senate 

Apprupriatiuns   Committee   May 

Keep  Measure  Out 

Wash iiifiton  Correspondi7icf 
Although  several  hearings  have  been 
held  by  a  sub-committee  of  the  Senate 
appropriations  committee,  the  final  re- 
port on  the  bill  to  reclassify  the  em- 
ployees of  the  federal  government  and 
readjust  salaries  has  not  been  formed 
and  in  view  of  the  heavy  work  devolv- 
ing upon  the  appropriations  committee 
because  of  the  annual  supply  bills 
fears  are  expressed  that  the  reclassi- 
fication measure  will  not  be  brought  to 
action  on  the  floor  in  time  to  assure 
passage  at  the  present  session  of  con- 
gress. Senator  Smoot,  chairman  of  the 
sub-committee  in  charge  of  the  bill,  has 
stated,  however,  that  a  report  may  be 
expected  shortly. 

Friends  of  the  reclassification  bill 
are  dubious  of  its  passage  in  the  pres- 
ent Congress  even  with  a  report  coming 
in  January  because  of  the  doubt  over 
the  shape  in  which  the  bill  will  appear 
when  it  does  come  from  committee. 

Further  Changes  Proposed 
The  civil  service  committee  of  the 
Senate  considered  this  measure  some 
weeks  and  reported  it  with  a  recommen- 
dation that  it  be  passed  on  Feb.  8,  last 
Because  of  the  financial  features  of  the 
bill,  it  was  referred  to  the  appropria- 
tions committee  for  further  study.  The 
civil  service  committee  made  a  number 
of  changes  in  the  bill  from  the  form  in 
iT/I'?,^  J*  ^^^  passed  by  the  House. 
While  the  sessions  of  the  sub-committee 
on  appropriations,  have  been  executive 
with  a  number  of  government  officials 
testifying  as  to  their  ideas,  it  is  gen- 
erally understood  that  further  chano-es 
have  been  seriously  considered  by  this 
committee.  Senator  Smoot  himself  is 
the  author  of  another  reclassification 
bill  which  originally  projected  reforms 
based  upon  a  somewhat  different  theory 
than  those  contained  in  the  Lehlbach- 
Sterling  bill,  which  was  the  basis  of  the 
one  now  under  consideration. 

It  is  said  that  the  appropriations 
committee  has  been  considering  further 
reductions  in  the  number  of  classes  out- 
lined in  the  bill,  and  that  there  has 
been  serious  thought  of  eliminating 
workers  in  the  field  and  confining  the 
measure  to  government  employees 
within  the  District  of  Columbia. 
Changes  in  title  and  in  relative  pay  for 
professional  and  sub-professional  work- 
ers also  have  been  suggested,  it  is  said 
because  these  men  are  leaving  the 
service  m  increasing  numbers, 


IVevv  Jersey  Road  Bonds  in 
Demand  at  Good  Premium 

Bids  for  $2,000,000  of  4}  per  cent 
highway  bonds  of  the  State  of  New 
Jer.sey  brought  ofiFers  totaling 
about  $50,000,000  on  Dec.  19.  The 
highest  of  nine  bids  for  the  entire 
i.ssue  was  at  the  rate  of  102.097 
and  secured  the  award.  Bids  for 
portions  of  the  issue  ranged  from 
par  to  103-}-  but  the  syndicate  bid 
gave  a  higher  yield  than  the  best 
of  the  fractional  bids. 


Special  Train  for  A.G.C. 
Convention 

A  special  train  will  take  the  members 
of  the  Associated  General  Contractors 
to  the  annual  convention  at  Los  An- 
geles, Calif.  Assembling  at  Chicago  at 
the  close  of  the  Good  Roads  Show  the 
members  will  leave  by  the  Atchison, 
1  opeka  &  Santa  Fe  Ry.,  at  6  p.m.  Jan. 
.^1  and  arrive  m  Los  Angeles  at  12  m 
Jan.  29  The  trip  will  include  a  stop  at 
urand  Canyon.  For  the  return  trip  a 
choice  of  three  routes,  via  the  Union 
Pacific,  the  Southern  Pacific  or  the 
Chicago,  Milwaukee  &  St.  Paul  railways 
will  be  afforded.  Complete  schedules  of 
the  several  trips,  including  excursions 
and  stops  at  points  of  scenic  interest 
and  giving  railway  fares,  may  be  se- 
cured    from    the     Associated     General 

Sot  d'' c  ^""^^y  Building,  Wash- 


Franklin  Furnace  Typhoid  Out- 
break Reaches  16  Deaths 

Up  to  Dec.  15  the  typhoid  outbreak  at 
Franklin  Furnace,  N.  J.,  noted  in  Enai. 
-neenng  News-Record,  Dec.  14,  p.  1045. 
had  resulted  in  about  one  hundred  re- 
ported cases  and  sixteen  deaths 
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Shreveport  Division  of  Katy  Sold 
at  Public  Auction 

The  Shreveport  division  of  the  Miss- 
ouri, Kansas  and  Texas  R.R.,  from 
Greenville  Texas,  to  the  Louisiana  state 
hne;  and  the  McKinney  branch,  between 
Greenville  and  McKinney,  Texas,  were 
sold  at  public  auction  in  Greenville  Dec. 

\  ^?l  ^^00,000,  the  minimum  price 
asked  by  the  court.  The  lines  involved 
m  the  salei  total  approximately  180 
miles. 

The  sale  of  the  branch  lines  at 
yreenyille  ends  the  receivership  of  the 

Katy  RR.  that  has  been  in  effect 
since  September.  1915,  and  also  brings 
to  a  close  the  successful  reorganization 
of  the  Katy  lines,  which  has  been 
worked  out  by  a  group  of  New  York 
bankers  headed  by  firm  of  J.  W  Selitr- 
mann  &  Co. 

It  is  planned  to  extend  the  line  west 
for  a  connection  with  the  Ft.  Worth  & 

u"\f1u^'*^^''  ''"*  J"^'  what  point  at 
Which  the  connection  is  contemplated  is 
not  generally  known.  The  road  will 
have  direct  connections  with  Dallas  and 
1 1.  Worth  and  other  important  shipping 
centers. 

The  deal  above  mentioned  will 
eventually  give  the  Edenborn  lines  5''3 
miles  of  railroad  through  a  rich  lumber 
and  farming  belt,  also  two  deep  water- 
ways. 


Concrete  Institute  Program 
Is  Announced 

An  exceptionally  live  and  interesting 
program  has  been  provided  for  the 
nineteenth  annual  convention  of  the 
American  Concrete  Institute  to  be  held 
at  the  Hotel  Sinton,  Cincinnati,  Ohio 
Jan  22-25,  1923.  The  meeting  starts 
at  2  o  clock  Monday  afternoon  with  a 
special  session  on  concrete  products 
manufacture  and  has  a  meeting  that 
night;  Tuesday.  Wednesday.  and 
Ihursday  there  will  be  three  meetings 
each  day,  the  Wednesday  evening  ses- 
sion, however,  being  devoted  to  a  get- 
together  social  meeting. 

Papers  include  methods  of  making 
concrete  pressure  pipe,  by  W.  G.  Chace 
of  the  Lock-Joint  Pipe  Co.;  design  and 
construction  features  of  the  ideal  sec- 
tion of  the  Lincoln  Highway,  by  W  G 
Thompson;  trend  of  design  and  con- 
struction of  concrete  roads,  by  H  El 
tinge  Breed;  correction  data  for  com- 
parative test  results  from  field  speci- 
mens, by  G.  W.  Hutchinson:  effect  of 
impure  water  on  the  strei.gth  of  con- 
crete, by  Prof.  Duff  A.  Abrams;  de- 
sign of  elastic  structures  from  paper 
models,  by  Prof.  George  E.  Beggs;  an 
interesting  case  of  dangerous  Aggre- 
gate, by  J.  C.  Pearson;  thoughts  on 
concrete  houses,  by  J.  C.  Pearson;  de- 
velopments in  surface  treated  concrete, 

^J.f^Y  •,i?''''''H'  ^°"'^  defects  in  con- 
crete buildings,  by  H.  C.  Loring;  inun- 
dation methods  for  measurement  of 
sand  in  making  concrete,  by  W  A 
Slater  and  G.  A.  Smith,  of  the  U.  s' 
Bureau  of  Standards;  analysis  of  the 
variables  in  concrete  from  the  construc- 
tion standpoint  with  some  results  of 
ivphf*"'  ^y^^-  P-  Bloecher,  Stone  & 
\\ebster;  and  causes  of  steel  corrosion 
and  concrete  disintegration,  and  meth- 
ods of  their  prevention,  by  M  M 
Upson. 

In  addition  to  this  there  are  the 
usual  presentation  of  specifications  a 
number  of  which  this  year  are  of  great 
importance  and  a  whole  session  devoted 
to  a  question  box  to  which  already  some 
very  important  questions  have  been 
submitted  The  secretary  of  the  Insti" 
*"te  IS  Harvey  Whipple,  1807  East 
Grand  Boulevard,  Detroit,  Mich. 

Reclamation  Levee  Under  Way 

on  North  Sulphur  River 

The  Howard-Kenyon  Dredging  Co 
of  Houston,  Texas,  has  unloaded  a 
dredging  machine  at  Cooper,  Texas  to 
be  used  in  the  construction  of  the  levee 
being  constructed  by  the  Delta  Lamar 
Improvement  District  No.  1.  The  dis 
trict  now  has  a  channel  machine  in 
operation  and  a  channel  in  North  Sul- 
phur River  about  nine  miles  long  is 
being  cut.  With  the  additional  machin- 
ery, a  levee  about  12  mile.s  long  will  be 
built  The  levees  and  channel,  when 
completed,  will  reclaim  about  7  000 
acres  of  rich  bottom  lands  at  a  cost 
of  approximately  $350,000.  and  will 
make  one  of  the  best  agricultural  tracts 
in  the  State. 
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Winners  of  Michigan  U.  Highway 
Fellowships  Announced 

The  board  of  regents  of  the  Univer- 
sity of  Michigan  at  its  November 
meeting  appointed  the  following  to 
receive  1922-1923  fellowships  in  high- 
way engineering  and  highway  trans- 
port: 

Roy  D.  Chapin  fellow  in  highway 
transport,  Major  Mark  L.  Ireland, 
Quartermaster  Corps,  U.  S.  A.;  1901, 
B.  S.  and  1913,  M.  E.,  Michigan  Agri- 
cultural College;  1921,  M.  S.,  Mass- 
achusetts Institute  of  Technology. 
Since  1904  Major  Ireland  has  been  an 
army  officer. 

Roy  D.  Chapin  fellow  in  highway 
engineering,   William   J.   Groves;    1920, 

B.  S.,  University  of  Missouri.  (En- 
tered School  of  Arts  and  Sciences, 
University  of  Missouri,  1914-15,  School 
of  Engineering  1915-1918,  U.  S.  Army, 
June  1918  to  June,  1919,  School  of  En- 
gineering, University  of  Missouri, 
1919-1920.)  Mr.  Groves  is  at  present 
assistant  county  engineer,  Fayette 
County,  Texas. 

Detroit  Edison  fellow  in  highway 
engineering,  A.  T.  Bragonier;  1909 
graduate  of  Normal  Department, 
Shepherd  College;  1916  B.  S.  C.  E., 
West  Virginia  University.  At  present 
Mr.  Bragonier  is  instructor  in  highway 
engineering.  West  Virginia  University 
and  an  engineer  wath  the  West  Virginia 
State  Highway  Department. 

Detroit  Edison  fellow  in  highway 
engineering,  John  D.  Slye:  1914,  B.  S. 

C.  E.,  University  of  Colorado.  Mr. 
Slye,  since  1919,  has  been  chief  of  road 
surveys,  U.  S.  Bureau  of  Public  Roads, 
Denver,  Colo. 

Port  Authority  Reaffirms  Opposi- 
tion to  Newark  Bridge 

The  Port  of  New  York  Authority  has 
reaffirmed  to  the  Secretary  of  War  its 
position  of  opposition  to  the  construc- 
tion of  a  bridge  by  the  Central  Rail- 
road of  New  Jersey  at  the  mouth  of 
Newark  Bay  from  Elizabetl  prirt  to 
Bayonne  and  urges  the  postponement 
of  action  by  the  War  Department  on 
the  matter  for  at  least  two  years.  The 
Port  Authority,  in  a  letter  to  the 
United  States  engineer  officer  in  New 
York,  states  that  it  will  be  not  possible 
until  two  or  three  years  have  passed  to 
foreshadow  the  development  of  Newark 
Bay  as  to  marine  traffic  and  that  it 
would  be  unfair  to  possible  Newark 
Bay  traffic  to  set  up  across  the  lower 
bay  a  bridge  which  would  impede  such 
traffic. 

Hearings  are  still  under  way  at 
Washington  in  the  matter  of  the 
bridge,  which  was  authorized  by  fed- 
eral law  some  years  ago  and  which  is 
now  being  opposed  by  the  city  of  New- 
ark. The  railroad's  authorization  ex- 
pires next  Friday  and  it  is  now  endeav- 
oring to  have  the  last  date  for  com- 
mencing work  put  forward  some  years. 

Army  Engineers  Visit  Rio  Grande 

Army  engineers  have  been  sent  to  El 
Paso,  Texas,  to  inspect  the  Rio  Grande 
River  between  El  Paso  and  F.«rt  Quit- 
man, Texas,  with  the  view  of  passing 
on  the  proposed  deepening  and  straight- 
ening of  the  river  channel  as  a  means 
of  removing  the  flood  and  mosquito 
menace  at  El  Paso.  The  project  will 
involve  the  expenditure  of  millions  of 
dollars,  according  to  Major  Adams,  who 
is  in  charge  of  the  inspection  party. 


Electric  Generating  Stations  To 
Absorb  Indiana  Fuel  Wastage 

The  proposal  of  the  construction  of 
electric  generating  stations  at  the  coal 
fields,  to  absorb  fuel  wastage  has  taken 
definite  form  in  the  North  Middle 
West. 

In  discussing  the  situation  recently 
Walter  P.  Bloecher,  of  Stone  &  Web- 
ster, has  the  following  to  say: 

"The  electric  power  and  lighting 
utilities  of  some  seventy  cities  and 
towns  in  Central  Indiana,  with  Indian- 
apolis as  a  center,  have  been  consoli- 
dated by  the  Central  Indiana  Power 
Co.  All  will  be  interconnected  and  op- 
erated more  or  less  as  a  unit.  A  new 
power  station,  with  initial  capacity  of 
40,000  kw.,  will  be  constructed  on  the 
bank  of  the  Wabash  River  and  in  the 
center  of  some  3,400  acres  of  proven 
coal  lands  which  the  company  has  ac- 
quired. The  electrical  requirements  of 
something  in  excess  of  500,000  people 
will  be  met  by  the  system.  Savings  in 
fuel,  in  administration  and  general 
overall  expense  are  set  up  as  results 
which  may  be  expected  to  flow  from 
interconnection  operation. 

"The  new  power  station  will  be  de- 
signed and  built  by  Stone  &  Webster 
construction  forces  under  the  super- 
vision of  Kelsey  Brewer  &  Co.,  of 
Grand  Rapids,  managers  of  the  new 
system,  while  the  financing  of  the  con- 
solidation, with  the  station  and  neces- 
sai'v  phvsical  links,  to  the  extent  of 
approximately  $12,000,000,  will  be 
handled  by  Halsey,  Stuart  &  Co., 
Stone  &  Webster,  Inc.,  Spencer,  Trask 
&  Co.,  A.  B.  Leach  &  Co.,  and  Paine, 
Webber  &   Co. 


Municipal  Garbage  Collection 

lo  Be  Continued  at  Seattle 

By  a  vote  of  5  to  4  the  city  council 
of  Seattle,  Wash.,  recently  decided 
against  changing  from  municipal  to 
contract  collection  of  garbage.  Motor- 
truck collection  is  to  be  tried.  A  pro- 
posal to  shift  the  collection  work  from 
the  health  to  the  public  works  depart- 
ment has  been  made. 


Bridge  Over  Tanana  River 

Nears  Completion 

When  the  Tanana  River  freezes  over 
solidly,  the  finishing  touches  will  be 
put  on  the  705-ft.  span  being  used  on 
the  Alaskan  R.R.  to  bridge  that  stream. 
The    approaches    have    been    completed 


ALASKAN  RAILWAY   BRIDGE  ACROSS 
TANANA  RIVER 

and  the  falsework  is  all  in  awaiting  the 
freezing  of  the  river  to  complete  the 
erection  of  the  structure.  It  is  believed 
trains  will  be  using  the  bridge  before 
the  end  of  the  year. 


High  Dam  Conflict  Awaits 
Legislative  Action 

Federal  Power  Commission  Expected  to 
Act   Quickly    Should   the   Minne- 
sota Legislature  Fail 

TTas/i ington  Coirespondcncc 
If  the  Minnesota  legislature  does  not 
take  action  in  the  matter  involving  the 
use  of  the  High  Dam  in  the  Mississippi 
River  between  St.  Paul  and  Minne- 
apolis, the  Federal  Power  Commission 
is  expected  to  act  and  quickly.  The 
delay  which  has  been  occasioned  by  the 
conflict  over  who  shall  utilize  the  power 
which  can  be  developed  at  that  govern- 
ment dam,  already  has  cost  the  Federal 
Government  nearly  $700,000.  The  mat- 
ter has  been  further  complicated  by  the 
filing  of  an  application  by  Henry  Ford. 
The  trouble  was  precipitated  when 
the  St.  Paul  Association,  composed  of 
leading  citizens,  induced  their  city  to 
file  an  application  with  the  Federal 
Power  Commission  for  the  right  to 
develop  the  power  which  could  be  pro- 
duced at  the  High  Dam.  This  associa- 
tion is  endeavoring  to  establish  a  new 
industrial  area,  and  as  a  part  of  that 
campaign  had  secured  the  promise  of 
Henry  Ford  to  build  a  factory  to  em- 
ploy 5,000  men  on  the  understanding 
that  the  association  would  obtain 
power  rights  which  it  would  transfer 
to  him. 

Conflicting  Applications  Piled 

This  action  caused  the  Northern 
States  Power  Co.  to  file  a  conflicting 
application.  Still  another  conflicting 
application  was  filed  by  the  City  of 
Minneapolis.  The  Federal  Power  Com- 
mission held  a  hearing,  but  at  the  re- 
quest of  Senator  Nelson,  a  decision  was 
delayed  so  as  to  give  the  Municipal 
Electric  Corp.,  composed  of  the  cities 
of  St.  Paul  and  Minneapolis  and  the 
University  of  Minnesota,  an  oppor- 
tunity to  obtain  the  necessary  state 
legislation  to  construct  and  operate  the 
power  plant. 

It  is  apparent  to  those  who  have  ob- 
served the  situation  closely  that  there 
is  )io  chance  for  the  two  cities  to  get 
together  on  any  proposition.  In  the 
meantime  it  has  become  apparent  that 
the  Federal  Power  Commission  hardly 
would  grant  a  license  in  such  an  indi- 
rect arrangement  as  is  involved  in  the 
city  of  St.  Paul — St.  Paul  Associa- 
tion— Henry  Ford  proposal. 

As  a  result  of  the  government's  large 
investment  in  the  dam,  it  is  known  that 
federal  officials  are  disposed  to  make  a 
final  settlement  of  this  project  just  as 
soon  as  the  Minnesota  Legislature  will 
have  indicated  its  intention  in  the 
matter.        

Colorado  Engineers  to  Make  Sur- 
vey of  State's  Technical  Schools 

The  Colorado  Engineering  Council 
will  make  a  survey  of  the  state's  tech- 
nical schools,  according  to  Arthur 
Ridgway,  president  of  the  council.  The 
council  will  endeavor  to  ascertain  the 
adequacy  of  technical  education  to  meet 
the  demand  of  engineering  practice. 

Mr.  Ridgway  asserts  that  "the  coun- 
cil desires  above  all  things  else  to  see 
educational  standards  so  maintained 
and  specialization  so  distinctly  marked 
that  our  young  men  will  begin  their  pro- 
fessional careers  thoroughly  equipped 
to  cope  with  the  intricate  and  con- 
stantly increasing  problems  of  our  ad- 
vanced civilization." 
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Great  Northern  Power  Has 
Extensive  1923  Program 

Will   Spend   Between   $5,000,000   and 

$6,000,000   on    Extensions — rhairis 

New   Chief   Engineer 

Extensions  of  the  Great  Northern 
Power  Company's  Duluth  electrical  de- 
velopment to  be  started  durintj  1923  at 
an  estimated  ultimate  cost  of  between 
$4,000,000  and  $5,000,000  have  been  an- 
nounced by  officials  of  the  company. 
Included  in  the  company's  program  is 
an  extension  of  the  present  power  de- 
velopment at  Thomson  on  the  St. 
Louis  River,  18  miles  north  of  Duluth, 
from  80,000  hp.  to  150,000  hp. 

The  development  program  provides 
for  the  building  of  an  additional  dam 
in  the  vicinity  of  Fond-du-lac,  Minn., 
at  a  point  where  a  70-ft.  fall  is  avail- 
able. The  water  from  the  power  house 
there  will  be  used  over  again  in  the 
reservoir  to  furnish  the  supply  for  the 
new  buildings  to  be  built  at  the  dam. 
Additional  pipe  lines  will  be  from  that 
power  house  to  the  head  gates  of  the 
company's  present  development  at 
Thomson. 

The  Fond-du-Lac  end  of  the  project 
is  estimated  to  cost  $1,500,000.  With  a 
375-ft.  fall  from  the  main  reservoir  to 
the  present  power  house  and  a  VO-ft. 
fall  contemplated  at  the  new  dam,  it  is 
believed  sufficient  power  will  be  fur- 
nished to  operate  Duluth  and  Superior 
street  railways,  and  for  industrial  and 
electric  lighting  use  in  those  cities  for 
years  to  come. 

Arrangements  for  financing  the  de- 
velopment progi-am  have  been  made 
with  the  Electric  Bond  &  Development 
Co.,  New  York. 

Le  Roy  M.  Pharris,  of  Salt  Lake 
City,  Utah,  has  arrived  in  Duluth  to 
take  charge  of  the  company's  plants 
and  proposed  extensions  as  chief  engi- 
neer. He  will  direct  the  development 
program  to  its  completion  under  the 
joint  direction  of  the  Duluth  corpora- 
tion and  the  Electric  Bond  &  Share  Co. 

All  the  property  necessary  to  carry 
through  the  power  development  has 
been  purchased  and  it  is  expected  that 
a  start  will  be  made  next  spring  upon 
the  Fond-du-Lac  dam. 


Dearborn  Terminal  Station 
at  ChicaRO  Burns 

A  short  but  spectacular  fire  in  the 
headhouse  of  the  Dearborn  tei-minal 
station  at  Polk  and  Dearborn  Sts.,  Chi- 
cago, practically  destroyed  the  building 
on  Dec.  21.  This  prominent  structure, 
built  in  1884,  had  heavy  walls  of  brick 
and  stone  masonry,  including  a  tall 
tower,  but  the  floors  and  roof  were  of 
timber  framing  which  burned  rapidly. 
The  main  trainshed  and  a  brick  annex 
of  the  headhouse  were  not  damaged.  As 
the  fire  occurred  about  4  p.m.  it  inter- 
fered seriously  with  the  heavy  rush- 
hour  suburban  service,  but  suburban 
and  main-line  trains  were  operated 
from  the  yards  just  outside  the  sta- 
tion. 

It  is  thought  probable  that  the  first 
floor  of  the  main  building  can  be  util- 
ized temporarily  for  passenger  facil 
ties  until  decision  is  made  as  to  recon- 
struction, but  the  office  portion  of  the 
building  is  gutted.  This  station,  which 
is  owned  by  the  Chicago  &  Western 
Indiana  R.R..  is  the  terminal  for  sev- 
eral important  trunk  lines  and  has  an 
exceedingly  heavy  business. 


Five  Central  States  Announce 

EnjfineerinK  Society 

Meetings 

The  Michigan  Engineering  So- 
ciety will  hold  its  annual  meeting 
at  Muskegon.  .Mich„  Feb.  7  to  9, 
1923.  .Vn  exhibit  of  appliances  and 
supplies  is  to  be  one  of  the  fea- 
tures. C.  B.  Huff,  Detroit,  .Mich., 
is  secretary. 

The  Engineering  Society  of  Wis- 
consin will  hold  it>  annual  meeting 
at  Madison,  Wis.,  Feb.  22  and  2.3, 
1923.  L.  S.  Smith,  .Madison,  Wis., 
is  secretary. 

The  Iowa  Engineering  Society 
will  hold  its  35th  annual  conven- 
tion at  the  Chamberlain  Hotel.  Des 
Moines,  Iowa,  .Ian.  23  to  2(). 
It  is  expected  that  400  engineers 
will  attend,  including  electrical, 
mechanical.  mining,  municipal, 
county,  and  drainage  and  structural 
engineers;  and  there  will  be  an  ex- 
hibit in  connection  with  the  meet- 
ing. M.  L.  I'atzig  of  Des  Moines 
is  secretary  of  the  society. 

The  Indiana  Engineering  Society 
announces  the  place  and  time  of  its 
annual  meeting  as  the  Lincoln 
Hotel,  Indianapolis,  Jan.  18  and  19, 
1923.  The  preliminary  program  in- 
cludes the  following  papers:  "The 
Bates  Experimental  Koad"  by  Clif- 
ford Older,  state  highway  engineer 
of  Illinois;  "Hydraulic  Power  De- 
velopment on  the  Tippecanoe 
Kiver"  by  K.  N.  Freeman,  New 
York;  "Power  Plant  Progress"  by 
Prof.  A.  W.  Cole,  Purdue  Uni- 
versity; "The  Engineer  License 
Law"  by  C.  W.  Cole,  South  Bend, 
Ind.;  "The  Railroad  and  the  Public" 
by  C.  W.  Paquette,  chief  engineer 
of  the  C,  C,  C.  &  St.  L.  Ry.  There 
will  be  an  excursion  to  the  new 
dam  and  automatic  hydraulic  power 
plant  of  the  Noblesville  Light  & 
Power  Co.,  at  Noblesville,  Ind. 
Charles  Brossmann,  Indianapolis, 
is  secretary  of  the  society. 

The  Illinois  Society  of  Engineers 
will  hold  its  annual  meeting  Jan. 
23  to  25  at  Peoria,  111. 


Texans  Urge  Passage  of 
Flood  Control  Bill 

Messages  have  been  sent  to  Repre- 
sentative J.  P.  Buchanan  at  Washington 
by  Governor  Neff  of  Texas  and  John  A. 
Norris  chairman  of  the  state  board  of 
water  engineers,  urging  support  of  the 
appropriation  bill  for  topographic  and 
flood-control  work  in  Texas  now  before 
the  House  Finance  Committee,  of  which 
Mr.  Buchanan  is  a  member.  "The  meas- 
ure, it  is  said,  will  assist  Texas  in 
carrying  out  its  flood-control  program. 
Similar  messages  are  being  sent  by 
others  interested   in   the   program. 


B.  H.  Bryant :  A  Tribute 

By  Charles  Hansel 

Consult injr    Eiijiineer,    Xew    Vork    City 

I  hope  that  every  engineer  can  look 
back  along  the  years  to  the  time  when 
he  started  his  creative  work  under  the 
direction  of  his  first  chief  and  be  pro- 
foundly thankful  that  circumstances  led 
him  to  begin  his  life's  work  under  a 
man  that  he  forever  after  looked  upon 
with  the  same  respect  and  admiration 
that  I  have  continuously  felt  for  my 
first  chief,  B.  H.  Bryant,  who  died  July 
8,  1922. 

The  years  are  many  since  I  first 
looked  upon  him  at  Alamosa,  Colo.,  in 
1879.  and  each  year  has  added  to  my 
knowledge  and  appreciation  of  his  great 
ability  as  a  railroad  location  engineer; 
tireless  in  energy  and  thoughtless  of 
self,  always  a  gentleman,  always  an 
engineer.  His  professional  achieve- 
ments were  so  varied  and  so  important 
that  I  shall  not  here  attempt  to  mention 
more  than  a  few  outstanding  achieve- 
ments. 

As  locating  engineer,  Denver  &  Rio 
Grande  Ry.  from  Espanola,  N.  M.  to 
El  Paso,  Tex.,  he  located  and  built  400 
miles  of  road.  Later  he  was  construct- 
ing engineer  for  the  Canadian  Pacific 
Ry.  on  the  Kicking  Horse  and  Columbus 
Rivers,  and  locating  engineer,  for  the 
Great  Northern  Ry.,  from  Helena  to 
Great  Falls.  As  chief  engineer.  Colo- 
rado Midland  R.R.,  in  1887,  he  built 
the  Buck  Tunnel,  9,400  ft.  long,  then 
the  second  longest  tunnel  in  the  world. 
He  served  as  chief  engineer  of  the 
Colorado  Southern  during  1904  and 
1905. 

Mr.  Bryant's  work  was  not  limited  to 
the  States.  He  left  the  Colorado 
Southern  to  accept  the  position  of  chief 
engineer  of  the  Sao  Paulo  and  Rio 
Grande  R.R.,  Brazil;  and  while  in  Brazil 
he  located  more  than  1,000  miles  of  line. 
From  Brazil  he  went  to  Mexico  with  Dr. 
Pearson,  where  he  explored  and  located 
several  hundreds  of  miles.  From  Mexico 
he  journeyed  to  Central  America,  where 
as  chief  location  engineer  for  the  Inter- 
nationa! Railways  of  Central  America 
he  located  projected  lines  in  Guatemala, 
Salvador  and  Honduras. 

During  Mr.  Bryant's  later  years  he 
lived  in  New  York  and  it  was  my  great 
privilege  frequently  to  receive  him  at 
my  office,  where  my  staff  and  I  saluted 
him  as  chief.  His  picture  honors  my 
offices  and  I  daily  look  upon  it  with 
pride — pride  in  his  splendid  character, 
ability  and  achievements,  pride  in  hav- 
ing my  first  chief  the  intimate  friend 
of  my  later  years. 

He  was  a  man;  he  kept  a  holy  faith 
in  God  and  man.  Work  was  his  happi- 
ness, achievement  his  compensation;  he 
loved  his  profession,  he  was  loved.  This 
fills  the  cup  of  contentment.  The  long- 
est life  contains  no  more. 


Colorado  Supreme  Court  Upholds 

Moffat  Tunnel  Commission 

On  Dec.  18  the  Supreme  Court  of 
Colorado  denied  to  opponents  of  the 
Moffatt  Tunnel  project  an  injunction 
seeking  to  restrain  the  tunnel  commis- 
sion from  entering  upon  the  tunnel's 
construction.  Ninety  days  are  allowed 
in  which  appeal  may  be  taken  to  the 
U.  S.  Supreme  Court.  It  is  not  known 
yet  whether  an  appeal  will  be  made. 


New  Niagara  Gorge  Bridge  to  Be 

Built  by  Michigan  Central 

Plans  have  been  completed  by  the 
Michigan  Central  R.R.  for  a  new  double- 
track  bridge  crossing  the  Niagara  gorge 
at  Niagara  Falls,  N.  Y.,  alongside  the 
existing  cantilever  bridge  of  the  rail- 
road. Contract  for  construction  of  the 
superstructure  has  been  let  to  the 
American  Bridge  Co.  Active  construc- 
tion is  expected  to  be  started  early  in 
the  coming  season. 
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Cowper  Nominated  A.G.C. 
President 

John  W.  Cowper,  president  of  the 
John  W.  Cowper  Co.,  Buffalo,  N.  Y., 
was  nominated  by  the  Board  of  Direc- 
tors of  the  Associated  General  Contrac- 
tors as  president  of  the  association  for 
1923  at  a  special  meeting  in  Washing- 
ton, D.  C,  on  Dec.  12.  The  new  nomi- 
nation was  made  necessary  by  the 
death  by  accident  of  W.  E.  Wood  of 
Detroit,"  Mich.,  previously  nominated. 
Mr.  Cowper  is  a  member  of  the  advis- 
ory board  of  the  A.G.C,  chairman  of 
the  committee  on  contracts,  and  vice- 
chairman  of  the  joint  conference  on 
standard  construction  contracts. 


St.  Louis  Engineers  Will  Talk 
on  Bond  Issue  Items 

To  help  inform  the  public  as  to  the 
needs  and  purposes  of  the  works  cov- 
ered by  the  proposed  $88,000,000  bond 
issue  at  St.  Louis,  Mo.,  the  Associated 
Engineering  Societies  of  St.  Louis  have 
undertaken  to  have  a  series  of  short 
addresses  given  by  engineers  specially 
familiar  with  the  several  subjects. 
There  are  twenty-one  items  to  be  voted 
on  separately  and  there  will  be  a  talk 
on  each  of  these  items.  The  series  will 
begin  in  January,  as  a  preparation  for 
the  public  vote  on  Feb.  9,  1923. 

In  addition  to  this,  a  special  commit- 
tee organized  by  the  Chamber  of  Com- 
merce, viath  Baxter  L.  Brown,  consult- 
ing engineer,  at  its  head,  has  prepared 
a  pamphlet  explaining  the  items  of  the 
bond  issue  and  giving  the  distribution 
of  cost  for  the  different  works  covered 
by  these  items. 


Rio  Power  Plant  Visited  by 
American  Engineers 

An  excursion  to  Lages,  the  source  of 
hydro-electric  power  for  the  city  and 
the  state  of  Rio  de  Janeiro  and  the 
federal  district  in  general,  was  ar- 
ranged by  the  Brazilian  Club  de  Engen- 
haria  for  the  visiting  American  engi- 
neers at  the  international  exposition 
held  in  Rio  de  Janeiro  in  October, 
writes  V.  L.  Havens,  editor  of  hige- 
nieria  Internacional,  who  represented 
the  Am.  Soc.  C.  E.  at  the  congress. 

The  Lages  installation,  13  miles  from 
Lages  and  58  miles  from  Rio  de  Janeiro, 
was  reached  by  the  Central  Ry.  of 
Brazil.  The  working  head  at  the  time 
of  this  visit  was  304  m.  The  load  in 
Rio  de  Janeiro  averages  about  900,000 
kilos  a  day,  among  80,000  light  and 
4,000  power  customers.  An  outdoor 
substation  supplies  the  state  of  Rio  de 
Janeiro  and  a  small  interior  depart- 
ment of  the  power  house  distributes  to 
the  works  and  to  nearby  farms  and 
towns. 

The  electrical  equipment  at  the  plant 
is  chiefly  Westinghouse,  with  some 
Escher- Weiss  hydraulic  equipment  and 
eight  Pelton  wheels.  One  of  the  wheels 
was  idle  for  a  time,  and  it  was  noted 
that  the  badly  worn  buckets  had  been 
built  up  by  electric  welding  and  later 
ground  smooth  with  abrasive  wheels. 

The  party  made  a  trip  by  mule  to  the 
dam,  which  is  built  on  a  radius  of 
100  m.,  is  about  45  m.  high  and  stores 
210,000,000  cu.  m.  of  water.  The  lake 
above  the  dam  follows  a  narrow  canon 
for  nearly  20  miles  and  runs  back  into 
many  tributary  gulches. 


Are  There  Any  Other  State 

Engineering  Societies? 

In  collecting  information  for  its 
proposed  booklet  of  engineering 
society  data.  Engineering  News- 
Record  has  so  far  recorded  only 
twenty-three  state  engineering  so- 
cieties. These,  under  various 
styles  of  name,  are  in  the  follow- 
ing states:  Arkansas,  Colorado, 
Connecticut,  Florida,  Illinois,  In- 
diana, Iowa,  Kansas,  Louisiana, 
Massachusetts  (Western),  Mich- 
igan, Minnesota,  Montana,  New 
Jersey,  North  Dakota,  Ohio,  Okla- 
homa, Oregon,  Pennsylvania,  South 
Carolina,  South  Dakota,  Vermont, 
and  Wisconsin.  If  there  are  any 
others,  notice  of  their  existence  and 
data  concerning  them  would  be  ap- 
preciated. Please  address  letter  to 
Editor,  Engineering  News-Record, 
and  give  name  of  society,  secretary, 
president,  location  of  home  office, 
date  and  place  of  next  annual  meet- 
ing, and  number  of  members. 


Contractors'  Insurance  Claims 
Valid;  A.G.C.  to  Handle  Cases 

Claims  of  contractors  who  built  can- 
tonments and  other  cost-plus  works  for 
the  War  Department  during  the  war 
and  were  not  reimbursed  for  the  money 
they  paid  as  premiums  for  surety  bonds 
and  liability,  hold-up  and  burglary  in- 
surance, may  be  handled  direct  or 
through  the  Washington  headquarters 
of  the  Associated  General  Contractors 
of  America,  such  claims  having  been 
declared  legitimate  by  the  U.  S.  Su- 
preme Court. 

Following  the  high  court's  decision 
in  the  test  cases  brought  before  it  by 
Mason  &  Hanger  and  the  North-East- 
ern  ConstTuction  Co.,  in  which  the 
ruling  of  the  Court  of  Claims  was 
upheld,  the  A.G.C.  perfected  arrange- 
ments to  handle  such  claims  for  its 
members. 

The  cases  decided  by  the  Supreme 
Court  grew  out  of  a  ruling  by  the 
Comptroller  of  Currency  that  money 
paid  for  bonds  and  insurance  premiums 
could  not  be  charged  by  contractors 
against  the  government  on  cost-plus 
contracts.  The  War  Department  had 
made  a  number  of  payments  of  this 
character  before  the  ruling  was  handed 
down.  The  contractors  who  had  thus 
been  paid  reimbursed  the  government. 
However,  most  of  these  claims  were 
never  paid.  The  Court  of  Claims  and 
now  the  Supreme  Court  held  that  the 
government  is  obligated  to  repay  the 
contractors  for  such  expenditures. 

Claims  aggregating  between  $2,000,- 
000  and  $3,000,000  are  said  to  be  out- 
standing under  this  classification. 

Texas  Plans  Drainage  Reservoir 
To  Benefit  100,000  Acres 

A  project  involving  the  constructio^n 
of  a  reservoir  at  Bronte,  Texas,  that 
will  hold  250,000  acre-ft.  of  water  and 
drain  approximately  100,000  acres  of 
land  situated  in  Coke,  Brown,  and  Run- 
nels counties,  has  been  approved  by 
the  state  board  of  water  engineers,  ac- 
cording to  Chairman  Norris  of  the 
board. 


Hearing  on  Louisville  Dam  Is  Set 
for  January  22 

Washington  Correspondence 

The  Secretary  of  War  will  hear  on 
Jan.  22  the  arguments  of  representa- 
tives of  each  party  to  the  controversy 
over  the  power  which  will  become 
available  with  the  completion  of  dam 
No.  41  in  the  Ohio  River  at  Louisville. 
Contenders  for  this  power  are  the  city 
of  Louisvide  and  the  H.  M.  Byllesby  Co. 

Both  the  War  Department  and  the 
Federal  Power  Commission  are  anxious 
to  have  a  decision  reached  in  this  mat- 
ter, since  the  construction  of  the  dam 
is  being  delayed  pending  the  outcome 
of  the  controversy.  The  appropriation 
necessary  for  the  construction  of  the 
dam  is  available  to  the  Chief  of  Engi- 
neers. It  is  felt  that  the  successful  ap- 
plicant should  co-operate  with  the  dis- 
trict engineer  in  the  preparation  of  the 
designs  for  the  dam  so  that  the  maxi- 
mum utilization  may  be  made  of  the  35 
ft.  of  head  which  will  be  developed. 

The  plan  whereby  the  city  of  Louis- 
ville expects  to  make  use  of  this  power 
was  worked  out  by  the  chief  engineer 
of  the  city  water-works.  The  city  of- 
ficials have  been  interested  sufficiently 
to  retain  General  William  L.  Sibert  to 
investigate  the   proposition   for  them. 

It  is  believed,  however,  that  the  city 
cannot  make  full  utilization  of  the 
power  unless  it  is  prepared  to  take  over 
the  steam  plant  and  distribution  sys- 
tem of  the  Louisville  Gas  and  Electric 
Co.  Furthermore,  Louisville  probably 
cannot  secure  rights  to  own  property 
and  do  business  in  Indiana.  Indiana 
has  the  right  to  utilize  one-half  of  the 
power  which  the  dam  will  make  avail- 
able. Since  the  city  is  not  in  a  position 
to  make  full  utilization  of  the  power, 
it  is  anticipated  that  the  Federal  Power 
Commission  will  decide  the  case  in 
favor  of  the  Louisville  Hydro-Electric 
Co.,  which  is  the  Byllesby  subsidiary, 
and  the  actual  applicant. 


Report  on  Dirigible  Design 

A  technical  committee  to  report  on 
the  design  of  the  U.  S.  Navy  dirigible 
ZR  1  has  made  a  preliminary  report 
indicating  that  the  design  is  satis- 
factory. This  conclusion  is  specially 
reassuring  because  the  vessel  is  rather 
similar  in  design  to  the  British  dirigi- 
ble R  38  (American  number  ZR  2), 
which  failed  while  flying  over  the  Hum- 
ber  Rivei-.  The  committee,  composed  of 
Henry  Goldmark,  New  York,  as  chair- 
man, and  W.  W.  Pagon,  Baltimore,  as 
secretary,  both  civil  engineers,  and 
Prof.  William  Hovgaard,  Boston,  Dr. 
L.  B.  Tuekerman,  Bureau  of  Standards, 
and  Dr.  M.  M.  Munk,  of  the  National 
Advisory  Committee  for  Aeronautics,  is 
expected  to  render  a  final  report  with- 
in a  few  weeks,  having  been  engaged 
in  the  investigation  since  June.  Its 
preliminary  statement  says  that  in  the 
design  of  the  vessel  all  available  in- 
formation on  the  subject  has  been  ap- 
plied with  good  judgment;  that  the 
quality  of  materials  used^and  the  meth- 
ods of  construction  are  satisfactory; 
that  the  strength  of  individual  parts 
has  been  demonstrated  by  tests;  that 
the  vessel  is  stronger  than  the  R  38; 
that  the  reasons  for  the  failure  of  the 
latter  have  not  been  definitely  estab- 
lished (by  the  British  report) ;  and 
that  the  design  of  the  ZR  1  contains 
careful  provision  for  possible  causes  of 
failure  other  than  structural  weakness. 
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Erie  County,  New  York,  Appoints 

Traffic  Engineer 

Erie  County,  N.  Y.,  the  county  in 
which  Buffalo  is  located,  is  to  have  a 
traffic  engineer.  George  C.  Diehl, 
county  engineer  and  also  president  of 
the  .\merican  Automobile  Association, 
has  been  urging  the  establishment  of  a 
department  in  traffic  engineering  in 
his  county  for  a  number  of  years.  His 
efforts  have  finally  brought  about  the 
appointment  of  Howard  H.  Parsons  as 
traffic  engineer  for  the  county. 


Engineering  Societies 


Calendar 

Annual  Meetings 


FEDERATED  AMERIC.\N  ENGI- 
NHEKING  SOCIETIES.  Wash- 
ington. D.  C.  ;  Annual  meeting 
WashinKton.    Jan.    11-12,    1923. 

AMEKICA.V  KOADBUILDERS  AS- 
SOCIATION. New  York  City ; 
Annual  Convention,  Chicago,  Jan. 
15-18. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  York  City ; 
Annual  meeting.  New  York  City, 
Jan.  17-lS. 

AMERIC.\N  CONCRETE  INSTI- 
TUTE. Detroit  :  Annual  Conven- 
tion.   Cincinnati.    Jan.    22-26. 

ASSOCIATED  GENERAL  CONTRAC- 
TORS OF  AMER1C.\.  Wa.shing- 
ton.  D.  C. ;  .\nnual  meeting  Los 
An^'cles,  Jan.  30-Feb.  3. 

xVaiERU-AN  ASSOCIATION  OF  EN- 
GINEERS. Chicago  :  Annual  Con- 
vention, Norfolk,  Va.,  May  7  to 
9.  1923. 


The  San  Francisco  Section,  Am.  Soc. 
C.E.,  held  its  annual  meeting  on  I)ec.  19 
and  elected  the  following  officers  for 
the  ensuing  year:  President,  George  A. 
Elliott,  chief  engineer.  Spring  Valley 
Water  Co.;  vice-president,  H.  H.  Wads- 
worth,  consulting  engineer;  secretary- 
treasurer,  Henry  D.  Dewell,  consulting 
engineer.  The  paper  of  the  evening  was 
read  by  Frank  G.  White,  chief  engineer, 
state  Board  of  Harbor  Commissioners, 
on  "The  China  Basin  Terminal." 


Personal  Notes 


H.  BuRDETTE  Cleveland,  for 
the  last  three  years  secretary  and  con- 
sulting engineer  of  the  Barth  Engi- 
neering &  Sanitation  Co.,  and  before 
that  for  fourteen  years  principal  assist- 
ant engineer  New  York  State  Depart- 
ment of  Health,  will  become  associated 
with  C.  C.  Vermeule,  consulting  engi- 
neer. New  York  City,  on  Jan.  1.  Mr. 
Cleveland  will  devote  himself  to  water 
supply  and  purification,  sewerage  and 
sewage  treatment. 

R.  M.  C  0  o  L  E  Y,  for  ten  years  a 
member  of  the  engineering  staff  of  the 
Minnesota  State  Highway  Department, 
St.  Paul,  exi'ept  for  fourteen  months 
spent  in  France  during  the  World  War 
with  the  3.'?rd  Engineers,  has  resigned 
to  represent  the  Holt  Manufacturing 
Co.  in  Minneapolis.  J.  T.  Ellison, 
assistant  highway  commissioner  and 
chief  bridge  engineer,  has  assumed  the 


bulk  of  Mr.  Cooley's  duties  as  superin- 
tendent of  equipment  for  the  highway 
department. 

F.  M.  Man  k,  head  of  the  depart- 
ment of  architecture  in  the  College  of 
Engineering  and  Architecture,  Univer- 
sity of  Minnesota,  has  been  appointed  a 
member  of  the  Minneapolis  City  Plan- 
ning Board. 

Lieut. -Col.  George  B. 
PiLLSBURY,  Corps  of  Engineers, 
U.  S.  Army,  has  been  awarded  a  Dis- 
tinguished Service  Medal  for  excep- 
tionally meritorious  and  distinguished 
service  as  an  engineer  officer.  A  simi- 
lar decoration  has  been  awarded  to 
L I E  u  T.  -  C  o  L.  John  P.  H  o  G  A  n, 
of  the  Officers'  Reserve  Corps,  for  serv- 
ices as  chief  of  the  topographic  sections 
of  the  Fifth  Army  Corps  and  of 
the  Second  Army  in  France.  A  sim- 
ilar decoration  was  awarded  MAJOR 
Howard  S.  Bennion,  Corps  of 
Engineers,  for  his  services  in  organiz- 
ing and  placing  the  camouflage  service 
on  a  high  basis. 

David  A.  Decker,  engineer  of 
water  and  sewers,  Norfolk,  Va.,  has 
resigned  to  accept  a  position  with  the 
Lock  Joint  Pipe  Co.,  of  Ampere,  N.  J. 
His  first  work  will  be  the  constniction 
of  52  miles  of  reinforced-concrete  pres- 
sure pipe  for  this  company  at  Tulsa, 
Okla.  With  the  completion  of  this  work 
he  will  represent  the  company  in  the 
South.  He  has  just  completed  the  con- 
struction of  the  Lake  Prince  water 
supply  project  for  Norfolk,  at  a  cost 
of  approximately  $4,000,000,  and  in 
addition  to  this  has  had  charge  of  all 
water-works  and  sewer  construction  and 
maintenance  in  that  city.  He  has  been 
with  the  Norfolk  Department  of  Public 
Works  since  1911,  with  the  exception 
of  ten  months  in  1917,  when  he  resigned 
to  enter  private  work,  but  was  recalled 
in  January,  1918,  during  the  war,  to 
take  charge  of  water  construction. 

W.  D.  B  A  R  K  H  u  F  F  has  been  ap- 
pointed by  the  Board  of  Public  Works 
as  superintendent  of  streets  and  sewers 
of  Seattle,  Wash.,  following  the  recent 
resignation  of  L  T.-C  o  L.  George 
M.  R  I C  E.  Mr.  BarkhufF  is  a  civil  en- 
gineer, having  served  as  district  engi- 
neer in  the  city  engineering  department 
from  1908  to  1911. 

A.  N.  John  s,  who  for  the  past 
several  years  has  been  connected  with 
the  engineering  department  of  the 
California  State  Railroad  Commission, 
has  severed  his  connection  with  that 
organization  to  take  the  position  of 
chief  engineer  with  the  Associated 
Telephone  Co.,  of  Long  Beach,  Calif. 

G.  I.  B  A  T  E  L  L  E,  formerly  -with  the 
engineering  department  of  the  city  of 
San  Francisco;  Charles  Wor- 
D  E  N,  of  the  firm  of  Lloyd  and  Worden, 
Quincy,  Calif.,  and  E.  W.  Roberts, 
formerly  with  the  Western  States  Gas 
and  Electric  Co.,  are  now  in  the  em- 
ploy of  the  California  State  Highway 
Commission. 

J.  R.  Vernon  has  resigned  his  po- 
sition as  assistant  division  engineer  for 
the  Wisconsin  Highway  Commission  at 
Lancaster,  Wis.,  and  has  accepted  a 
position  in  the  Chicago  office  of  the 
Johnson  Service  Co. 

TheThompson&Lichtner 
C  0.,  engineers,  Boston,  announce  the 
addition  to  their  firm,  as  partners,  of 
W^  Burton  Wescott  and  Fred- 


erick F.  Bryant,  both  formerly 
of  the  firm  of  Kalmus,  Comstock  & 
Wescott,  Inc.,  Boston,  and  Ernest 
R.  S  H  A  R  P  e,  formerly  of  the  Indus- 
trial Service  Department,  Boston. 

The  Highway  Construc- 
tion Co.,  Elyria,  Ohio,  has  been  in- 
corporated with  a  capital  of  $250,000 
to  do  general  construction  work,  the 
incorporators  being  M.  Mendelson, 
Fred  E.  Altfelt,  H.  C.  Cheney,  F.  L. 
Hamel,  and  L.  B.  Fauver. 

Robert  Jemison,  Jr.,  of  Bir- 
mingham, Ala.,  has  been  appointed  a 
member  of  the  Alabama  Highway  Com- 
mission to  succeed  S.  R.  Batson,  who 
resigned  in  order  to  devote  his  entire 
time  to  private  practice.  Mr.  Batson 
was  for  many  years  county  engineer  of 
Jefferson  County,  Ala. 

C.  W.  Best,  Canonsburg,. Pa.,  who 
has  been  a  structural  detailer  with  the 
McClintic-Marshall  Construction  Co., 
has  taken  up  the  same  kind  of  work  for 
the  Fort  Pitt  Bridge  Works. 

F.  W.  W  A  R  D  has  been  made  super- 
intendent of  construction  for  the  H.  P. 
Cummings  Construction  Co.,  Ware, 
Mass.,  after  having  worked  for  the 
Fitzdale  Paper  Co.  in  the  same  ca- 
pacity. 

Robert  D.  Short,  formerly  con- 
crete designing  draftsman  with  the 
Kentucky  Highway  Department,  is  now- 
concrete  designer  for  the  Sinclair  Re- 
fining Co.,  an  oil  refining  firm  in 
Chicago. 

Richard  J.  Hale  has  been  ap- 
pointed county  engineer  of  Missoula 
County,  Mont.  He  was  formerly  engi- 
neer with  the  Pioneer  Construction  Co. 

Major  Virgil  L.  Peterson, 
of  Providence,  R.I.,  has  been  awarded  a 
Distinguished  Service  Medal  for  his 
work,  as  Colonel  of  Engineers,  in  reor- 
ganization training  at  Camps  Lee  and 
Humphreys,  Va. 


Obituary 


Harold  Howald,  city  engineer 
of  Massillon,  Ohio,  was  burned  to  death 
at  Little  Wadsworth,  Ohio,  in  a  fire 
which  destroyed  a  cottage  near  the 
west  reservoir.  Mr.  Howald  had  been 
city  engineer  of  Massillon  for  ten  years. 

Frank  S.  Taylor,  consulting 
engineer  of  Austin,  Texas,  died  at  his 
home  Dec.  15  from  the  effects  of  a 
stroke  of  apoplexy  suffered  a  few  days 
previous.  He  was  54  years  old.  Mr. 
Taylor  was  born  in  San  Antonio,  Texas, 
and  resided  for  the  greater  part  of  his 
life  in  Austin.  He  was  a  graduate  of 
Vanderbilt  University. 

George  Sears  Greene,  Jr., 
former  director,  treasurer  and  vice- 
president  of  the  American  Society  of 
Civil  Engineers,  and  a  consulting  engi- 
neer of  New  York  City,  died  at  his  heme 
in  South  Orange,  N.  J.,  Dec.  2.'?,  at  the 
age  of  85  years.  Mr.  Greene  was 
prominent  in  the  early  engineering  de- 
velopment of  New  York's  port,  having 
been  in  charge,  as  chief  engineer  of 
the  Department  of  Docks,  of  building 
the  sea-wall  which  partially  surrounds 
the  Island  of  Manhattan.  An  extended 
obituary  will  be  published  in  next 
week's  issue. 
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From  the  Manufacturer's  Point  of  View 


A  Point  of  Contact  Between 
Maker  and  User  of  Construc- 
tion Equipment  and  Materials 


The  following  article  amplifies 
some  of  the  points  regarding 
cement  production,  prices,  and 
seasonal  demand  discussed  by  L. 
R.Burch,  of  the  Atlas  Portland 
Cement  Co.,  in  "Engineering 
News-Record"  Sept.  14,  p.  456 
and  Sept.  7,  p.  404. —  Editor. 


Cement  Producing  Capacity 
in  United  States  Is  Ample 

Seasonal  Demand,  However,  Restricts 

Outj)ut  of  Mills  to  80  per  Cent 

of  Maximum 

By  Blaine  S.  Smith 

General  Sales  Manager,  Universal  Portland 
Cement   Co.,   Chicago 

DIFFICULTY  in  securing  cement 
tiirougli  the  summer  and  fall  of 
this  year  was  due  not  only  to  the  coal 
and  railroad  strikes,  but  to  other  rea- 
sons that  applied  this  year  and  in  many 
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store  large  quantities  of  cement  in  the 
off  season  to  be  able  to  ship  more  than 
can  be  produced  in  the  busy  season. 
One  manufacturer  with  a  mill  capacity 
of  12  million  barrels  a  year,  had  in 
storage  the  latter  part  of  April  more 
than  4  million  barrels,  or  over  a  third 
of  a  full  year's  output.  This  practice, 
of  course,  involves  a  very  heavy  invest- 
ment by  the  manufacturer  which  of 
necessity  is  reflected  in  the  price  of  his 
product. 

Aside  from  this  important  feature, 
there  is  another  of  equal  importance. 
The  average  cement  mill  operating  at 
capacity  will  fill  its  storage  space  in 
about  three  months  if  it  makes  no  out- 
going shipments.  All  mills,  of  course, 
make  some  shipments  in  all  months  of 
the  year  but  shipments  through  the 
winter  and  early  spring  are  usually  so 
light  that  storage  bins  becomme  full, 
necessitating  curtailment  of  production. 
In  a  year  of  ordinarily  heavy  demand 
for  cement  production  lost  by  a  cement 
mill  in  the  early  months  is  lost  forever. 

To  illustrate:  A  mill  with  a  produc- 
ing capacity  of  12  million  barrels  a 
year    can    produce    a    million    barrels 
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previous  years.  Purchasers  demand 
large  shipments  of  cement  in  summer 
and  fall  and  decline  to  take  deliveries 
in  winter  and  spring.  As  a  result, 
cement  mills  are  idle  or  run  only  part 
time  in  the  former  season  and  are  un- 
able to  produce  enough  to  supply  the 
demand  in  the  latter  season.  Transpor- 
tation usually  is  available  in  winter  and 
spring,  while  the  railroads  are  con- 
gested in  summer  and  fall.  Obviously 
the  cement  user's  remedy  is  to  order  out 
shipments  when  cement  and  transpor- 
tation to  move  it  are  available. 

The  cement  manufacturing  capacity 
of  the  country  is  from  130  to  140  million 
barrels  a  year.  The  country,  however, 
has  never  used  in  any  year  prior  to 
1922  as  much  as  100  million  barrels. 
The  country  fails  to  use  as  much  as  80 
per  cent  of  its  manufacturing  capacity, 
even  in  a  year  of  abnormal  building 
activity,  because,  to  a  large  extent, 
cement  is  considered  a  seasonal  product. 

Mills,     therefore,     manufacture     and 


a  month — and  no  more.  If  it  loses  a 
month's  production  from  any  cause  it 
cannot  the  next  month  make  up  the  loss 
by  producing  2  million  barrels.  This 
year  one  manufacturer  lost  upwards  of 
three-quartei's  of  a  million  barrels  of 
production  in  August  and  September 
because  of  the  coal  strike.  When  this 
manufacturer's  mills  later  began  to  re- 
ceive sufficient  coal-  for  full  operations 
the  mills  could  not  make  up  the  lost 
production  because  even  at  full  oper- 
ation they  were  not  capable  of  turning 
out  more  than  a  million  barrels  a  month. 
Their  shipments  were  2  million  barrels 
in  July  and  nearly  as  much  in  August, 
although  in  the  latter  month  a  large 
part  of  their  producing  capacity  was 
shut  down  because  of  lack  of  coal.  The 
heavy  shipments  were  made  from 
stocks  produced  in  earlier  months. 

All  this  means  that  while  the  capac- 
ity  of   the    country's   cement    mills    is 
more   by   20   to   30   per  cent  than   the 
(Concluded  on  page  1140) 


More  Suggestions — 

For  Better  Equipment  and 
Repair  Parts  Service 

IN  THE  Dec.  14  issue  was  begun  a 
discussion  of  "Better  Equipment 
Maintenance  and  Repair  Parts  Serv- 
ice." Its  object  is  to  show  how  some 
of  the  misunderstandings  between 
maker  and  user  of  construction  ma- 
chinery can  be  avoided.  This  week's 
contribution  is  a  recital  of  experi- 
ences by  a  manufacturer  of  air  com- 
pressors and  pneumatic  tools: 

Sullivan  Machinery  Co.,  Chicago 

OUR     instructions     to     customers, 
printed   in   our  part  lists   and  in- 
struction books,  read  as  follows: 

Always  give  the  name  of  the  part 
desired,  the  number  stamped  or 
east  on  it,  and  the  name,  type 
and  shop  number  of  the  machine 
on  ivliich  it  is  used.  With  these 
identification  marks  before  us, 
we  slmll  be  able  to  fill  your  re- 
pair orders  promptly  and  with- 
out confusion. 

If  we  can  get  the  customer  to  give 
us  this  information  everything  is 
lovely.  In  the  case  of  certain  machines, 
particularly  those  having  a  large 
number  of  parts,  we  have  found  it 
more  convenient  to  use  a  reference 
number  on  a  chart  or  group  photograph 
of  parts  and  the  customer  orders  by 
the  reference  number,  or  by  the  tele- 
graph code  word  identified  with  it,  if 
he  prefers.  In  every  case  we  keep  an 
exact  duplicate  part  list  correspond- 
ing with  the  machine  which  the  cus- 
tomer has,  and  this  list  is  referred  to 
in  making  out  repair  orders  which 
come  in  in  this  way. 

Propek  Repair  Stock  Base 

We  find  that  most  customers  do  not 
know  what  a  proper  repair  stock  base 
is  for  their  machine.  This  base  varies 
with  the  number  of  machines  vvfhich  a 
customer  has  in  use,  the  likelihood  of 
breakage  or  wear  requiring  replace- 
ment, also  with  the  size  and  expense  of 
the  part. 

The  troubles  here  discussed  are  old 
ones  with  us,  and  yet,  in  spite  of  all 
our  pains,  they  keep   recurring. 


NOTICE 

Please  keep  the  enclosed  de- 
tail part  list  in  a  prominent  place 
where  it  can  bo  easily  referred 
to.  When  ordering  duplicate 
parts  for  the  machinery  recently 
sent  you,  USE  THIS  LIST  and 
give  the  following  data,  which 
will  enable  us  to  fill  your  order 
promptly   and   without   mistakes: 

1.  Symbol  letters  and  shop 
number  of  machine. 

2.  Name  of  part  and  piece 
number  stamped  or  cast  on  part 
to  be  replaced. 

3.  State  whether  machine  uses 
steam,   air   or    electricity. 

Sullivan  Machinery  Co. 
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We  ship  a  book  of  instructions  with 
each  machine  and  a  repair  part  list 
which  is  either  a  group  photo  list  or 
an  outline  cut  of  the  machine  with 
arrows  and  reference  numbers. 

In  addition,  when  the  customer's 
part  list  is  sent  to  him,  a  label  is  at- 
tached to  it  in  such  a  way  that  it  can 
hardly  be  overlooked.  The  part  list 
should  be  placed  in  the  hands  of  the 
proper  clerk  who  has  to  do  with  order- 
ing. 

If  we  could  get  the  acceptance  of  the 
idea  of  keeping  proper  stock  of  repairs 
on  hand  it  would  eliminate  many 
troubles.  The  larger  concerns  are 
more  intelligent  about  this  than  the 
smaller  ones. 

A  tend«roy  which  has  to  be  corn- 
batted  is  c ':>  ;  of  carrying  too  many  re- 
pairs on  hand.  Machine  design 
changes,  and  it  is  dangerous  to  carry 
too  large  a  stock,  as  well  as  to  carry 
too  small  a  stock  of  parts.  Manufac- 
turers are  not  very  receptive  when  they 
are  asked  to  take  back  several  hundred 
dollars  worth  of  repairs  which  a  cus- 
tomer has  been  cherishing  on  his  shelf 
for  eight  or  ten  years,  and  which  are 
for  machines  no  longer  built.  This 
could  be  avoided  by  keeping  suitable 
stock  bases.  Manufacturers'  salesmen 
and  engineers  are  always  ready  to  in- 
dicate what  adequate  and  safe  bases 
are. 


Next  Week 

Review  of  the  developments, 
during  1922,  in  the  field  of 
Construction  Equipment  and 
Materials. 


Further  comment  on  better  equip- 
ment vtaintenance  and  repair  parts 
service  M•^7/  appear  in  an  early 
iss7te. — Editor, 


Cement  Production 

IConcludcd  from  p.  1139) 
country  has  ever  used,  it  is  impossible 
to  utilize  it. 

The  U.  S.  Geological  Survey  issues 
monthly  statistics  on  cement  produc- 
tion, shipments  and  stocks.  Commenting 
on  these  statistics  for  August  the  Port- 
land Cement  Association  says: 

"That  the  Portland  cement  industry 
has  capacity  sufficient  to  take  care  of  a 
very  marked  increase  in  construction 
activity  is  evidenced  by  U.  S.  Geological 
Survey  production  figures  for  August 
and  preceding  months  this  year. 

"Notwithstanding  the  inability  of 
some  companies  to  secure  coal,  which  is 
a  very  important  item  in  the  cement 
manufacturing  process  (200  lb.  of  coal 
being  required  for  manufacture  of  each 
376-lb.  barrel  of  portland  cement), 
August  was  the  best  production  month 
on  record— 11,664,000  bbl.  being  pro- 
duced. This  is  the  fourth  successive 
month  in  which  production  has  exceeded 
11,000,000  bbl.,  and  that  figure  had 
never  heretofore  been  exceeded. 

"Total  production  since  the  active 
construction  season  opened  on  April  1 
has  been  approximately  55,000,000  bbl 
or  at  the  rate  of  132,000,000  bbl.  per 
year.  Shipments  for  the  best  previous 
year  on  record  totaled  slightly  under 
100,000,000  bbl." 

The  rate  of  132  million  barrels  a  year 
is  based  on  the  average  production  of 
11  million  barrels  a  month  for  the  five 
months  beginning  April  1,  as  reported 
by  the  Geological  Survey.  A  further 
analysis  of  the  Survey's  figures  shows 
stocks  on  hand  at  the  beginning  of  the 
year  about  13  million  barrels  and  pro- 
duction in  the  first  three  months  of  this 
year   15.^    million    barrels,   some    17   to 


18  million  barrels  short  of  the  produc- 
tive capacity  of  11  million  barrels  a 
month  for  the  following  five  months.  If 
shipments  in  January,  February  and 
March  had  been  at  a  rate  sufficiently 
high  to  have  permitted  the  production 
of  all  or  a  substantial  part  of  the  17  or 
18  million  barrels  just  referred  to,  that 
quantity  of  cement  would  have  been 
available  later  at  a  time  of  so-called 
cement  shortage  or  would  have  been 
used  in  work  earlier  in  the  year  thus 
reducing  the  later  demand  which  was 
beyond  the  ability  of  cement  mills  to 
satisfy. 

Still  further  analysis  of  the  Geolog- 
ical Survey's  figures  shows  that  pro- 
duction up  to  the  end  of  April  was 
about  24J  million  barrels,  which  added 
to  stocks  on  hand  at  the  beginning  of 
the  year  of  about  13  million  barrels 
gives  a  total  of  about  37  million  bar- 
rels available  for  shipment  in  the  first 
four  months  of  the  year.  Actual  ship- 
ments in  those  four  months  were  less 
than  22  million  barrels,  an  excess  of 
available  cement  over  shipments  of 
about  15  million  barrels.  For  the  next 
four  months,  from  May  1  to  Aug. 
31,  production  was  about  45J  million 
barrels  and  shipments  about  54J  mil- 
Hon,  an  excess  of  shipments  over  pro- 
duction of  about  9  million  barrels.  In 
other  words,  purchasers  took  from  ce- 
ment companies  in  the  first  four  months 
considerably  less  cement  than  was 
manufactured  and  a  great  deal  less 
than  the  country's  mills  were  capable 
of  manufacturing.  In  the  next  four 
months  they  took  more  cement  than 
was  manufactured,  a  practice  made  pos- 
sible by  the  fact  that  manufacturers 
carried  in  stock  at  the  beginning  of  the 
year  about  13  million  barrels  and  pro- 
duced in  the  first  four  months  con- 
siderably more  cement  than  purchasers 
allowed  them  to  ship. 

Effect  of  Regulation 

Regulation  of  production,  therefore, 
is  most  important  in  its  effect  on  the 
cement  purchaser  who,  unable  to  secure 
all  the  cement  he  wants  in  the  late 
summer  and  early  fall  months,  forms 
the  opinion  that  the  cement  manu- 
facturing capacity  of  the  country  is 
insufficient  to  supply  the  country's 
needs.  That  opinion  is  incorrect,  as 
demonstrated  by  the  Geological  Sur- 
vey's figures. 

The  next  most  important  feature  en- 
tering into  the  situation  is  transporta- 
tion. It  is  a  well  known  fact  that  in 
years  of  even  normal  business  activity 
the  railroads  have  difficulty  in  late  sum- 
mer and  early  fall  in  moving  the  traffic 
offered  them,  and  in  years  of  more 
than  normal  business  activity  the  trans- 
portation system  suffers  an  almost 
complete  breakdown.  In  these  condi- 
tions, it  is  clear  that  cement  users  can- 
not hope  for  as  prompt  deliveries  in  the 
late  months  as  in  the  early  months  of 
the  year.  Yet  they  insist  on  demanding 
heavy  shipments  in  summer  and  fall 
when  deliveries  are  difficult  to  get  be- 
cause  of  lack   of  transportation   facil- 


ities, and  decline  to  take  deliveries  in 
winter  and  spring,  when  transportation 
is  available. 

Realizing  the  situation  as  affected 
both  by  production  and  by  transporta- 
tion, the  Illinois  State  Highway  De- 
partment is  incorporating  the  following 
provision  in  its  contracts  with  con- 
tractors who  are  to  build  roads  next 
j'ear: 

Storage  of  Cement — It  is  understood 
and  agi-eed  that  the  contractor  shall 
store  during  the  months  of  January, 
February,  March  and  April,  1923,  not' 
less  than  thirty-three  and  one-third 
(33.%)  per  cent  of  the  total  amount  of 
cement  needed  to  complete  this  section, 
and  that  this  rate  of  storage  shall  be 
maintained  until  the  completion  of  the 
work,  or  until  the  end  of  the  construc- 
tion season  of  1923. 

Indiana  also  is  incorporating  a  sim- 
ilar provision  in  its  agreements  with 
contractors.  The  highway  departments 
of  these  two  and  other  states  have 
learned  from  bitter  experience  that 
they  and  their  contractors  cannot  hope 
to  carry  out  their  extensive  highway- 
building  programs  each  year  if  they  in- 
sist on  trying  to  confine  shipments  of 
cement  to  the  five  months  June  to 
October  inclusive,  and  decline  to  take 
out  any  cement  in  the  remaining  seven 
months. 

Nor  can  the  state  highway  depart- 
ments alone,  even  if  all  the  other  states 
follow  the  lead  of  Illinois  and  Indiana, 
provide  all  the  relief  necessary.  They 
can  improve  the  situation  vastly,  but 
not  relieve  it  entirely.  The  help  of  all 
other  cement  buyers  also  (dealers,  rail- 
roads, industrial  plants,  contractors  on 
both  public  and  private  work,  all 
branches  of  federal,  state  and  municipal 
government,  etc.,  etc.)  is  needed. 

Existing  cement  mills  are  amply  able 
to  supply  the  country's  needs  but  they 
must  be  allowed  to  ship  their  output 
with  some  degree  of  regularity  through 
all  the  months  of  the  year.  If  more 
cement  mills  are  built  to  supply  the 
peak  load  in  five  or  six  months  and 
remain  idle  or  partly  so  in  the  other 
six  or  seven  months  it  is  inevitable 
that  the  price  of  cement  will  be  higher 
than  if  the  industry  were  conducted 
on  a  more  businesslike  basis.  A  mill 
running  only  part  time  cannot  produce 
cement  as  cheaply  as  one  operating 
continuously.  The  excess  cost  must  be 
passed  on  by  the  manufacturer  to  the 
dealers  in  and  users  of  cement. 


Business  Notes 


F  R  E  n  .A.  Marsh,  general  purchas- 
ing agent  of  the  Link-Belt  Co.,  Chicago, 
died   in   that   city  Dec.    11. 

Mr.  Marsh,  who  was  52  years  old, 
had  been  a  member  of  the  Link-Belt 
organization  for  over  33  years;  was 
one  of  the  organizers  of  the  Purchas- 
ing Agents  Association  of  Chicago  and 
served  as  its  first  president;  and  had 
been  for  years  a  director  in  the  Na- 
tional Association  of  Purchasing 
Agrents. 

W.  L.  Allen  has  resigned  as  vice- 
president  and  general  manager  of  La- 
clede Steel  Co.,  St.  Louis,  Mo.,  to  be- 
come associated  after  Jan.  1  with  Frank 
H.  Johnson  of  Chicago,  111.,  in  the  sale 
of  the  Laclede  and  other  steel  compa- 
nies' products.    Mr.  Allen  was  formerly 
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president  of  the  Valley  Steel  Co.  of 
Kast  St.  Louis,  111.,  wiiich  \vas  taken 
over  by  the  Laclede  co;npany  in  1918. 
He  was  one  cf  the  e.u-ly  sales  engineers 
of  the  armor  plate  department  cf  Car- 
negie Stiel  Co.  in  the  promotion  of 
chrome-vanadium  and  alloy  steels.  He 
later  acted  as  comm-i-rcial  engineer  of 
the  R.  D.  Nuttall  Co.  in  the  develop- 
ment of  heat-treated  gearings. 

Richard  H.  Catlett,  formerly 
New  England  representative  of  the  Cal 
Chemical  Co.,  Inc.,  Hagerstown,  Md., 
has  been  made  general  manager  of  that 
company  and  transferred  to  Hagers- 
town. The  company  will  be  represented 
in  New  Eng'and  by  William  S.  Simp- 
son, Inc.,  distributors,  Boston. 

T.  W.  L  A  C  K  I  E,  superintendent  for 
the  Texas  Bitulithic  Co.  at  Paris,  Texas, 
for  a  number  of  years,  is  now  superin- 
tendent for  the  West  Texas  Construc- 
tion Co.  at  Abilene. 


Equipment  and  Materials 

Truck  Specially  Equipped  for 
Electric  Line  Repair 

For  service  on  electric  line  repair, 
cable  pulling,  erection  of  poles,  and 
general  construction  maintenance  work, 
the  International  Motor  Co.,  New  York, 
has  provided  special  equipment  for  its 
5  and  3J-ton  Mack  motor  trucks.  One 
of  these  units  is  in  service  for  the 
Flatbush  Gas  Co.  of  Brooklyn,  N.  Y. 
Along  the  sides  of  the  body  are  box 
compartments  for  holding  materials, 
such  as  insulators  and  other  parts 
ordinarily  employed  in  woi'k  of  this 
sort,  in  addition  to  locker  compartments 
for  the  clothing  of  the  workmen,  and 
a  special  compartment  for  a  gas  fur- 
nace plant.  Underneath  the  floor  of  the 
truck  are  box  compartments  for  heavy 
tools,  such  as  crowbars,  shovels,  pick- 
axes, etc.  Supports  are  furnished  also 
for  carrying  along  the  side  of  the  truck 
10-ft.  ladders. 

One  of  the  features  of  the  equipment 


J  a  demountable  derrick,  shown  in  the 
:  'jcompanying  photograph,  which  con- 
.■"ists  of  steel  tubing  forming  an  A- 
f rame  w.th  a  vertical  support  as  shown. 
This  equipment  is  emp'oyed  for  erect- 
ing poles,  power  for  hoisting  being 
rupplied  by  the  motor  truck  engine. 
This  derrick  has  a  capacity  of  3,000  lb. 

Portable  Air-Electric  Device 
Drills  Concrete  or  Stone 

For  drilling  or  chipping  concrete  or 
stone  a  portable  drill  operated  by  a 
combination  of  electric  and  compressed 
air  power  has  been  developed  by  the 
Pneumelectric  Corp.,  Syracuse,  N.  Y. 
It  is  intended  par- 
ticularly for  con- 
tractors, electri- 
cians, plumbers, 
steamfitters,  a  n  d 
millwrights.  Ac- 
cording to  state- 
ments of  its  manu- 
facturer, this  ma- 
chine has  drilled  a 
1-in.  hole  10  in. 
deep  in  a  concrete 
ceiling  in  3  min. 
22  sec.  for  the  pur- 
pose of  suspending 
an  electric  motor. 

The  drill  is  of 
the  hammer  type, 
striking  1,000  blows 
per  minute  and  the 
drill  steel  is  ro- 
tated 100  r.p.m.  by 
positive  drive  from 
the  motor.  When 
used  for  chipping 
purposes  the  rotat- 
ing gear  is  removed. 
The  hammer  is  op- 
erated by  air  expanding  in  the  same 
cylinder  in  which  it  is  compressed.  The 
motor  is  inclosed  and  when  working  in 
an  upright  position  a  dust  guard  and 
jacket  are  used  to  protect  the  machine 
from  the  drill  cuttings.  The  drill 
weighs  .50  lb. 

All  parts  are  machined  and  gears  are 
of  alloy  steel,  heat-treated,  with  cut 
teeth.  The  air  cylinder  is  an  aluminum 
casting  bushed  with  a  steel  sleeve. 


Publications  from  the 
Construction  Industry 

Ruck  Crushers  and  Screens — Smith 
Engineering  Works.  Milwaukee,  in 
a  26-p.  bulletin,  illusti'ates  and  de- 
scribes its  line  of  rock-crushing  and 
gravel-pit  machinery.  Several  new 
sizes  of  Telsmith  primary  breakers  are 
shown,  ranging  in  rated  hourly  capac- 
ity from  12  to  325  tons.  A  new  size  of 
reduction  crusher  with  a  rated  hourly 
capacity  of  from  30  to  45  tons  with  dis- 
charge openings  of  from  1  to  IJ  in.  is 
listed.  In  the  Telsmith  rotary  screen 
there  has  been  introduced  a  renewable 
steel  tracker  ring  and  angle- iron  frame. 
Similar  changes  have  been  made  in  the 
heavy-duty  washing  screen  and  a  new 
24-in.  size  has  been  added.  There  is 
also  announced  a  new  line  of  sand-set- 
tling tanks  with  improved  tilting  ds- 
charge  designed  to  produce  a  dewatered 
product. 

Deaerafion  of  Water — H.  S.  B.  W.- 
Cochrane Corp.,  Philadelphia,  dis- 
cusses the  deaeration  of  water  to  pre- 
vent corrosion  in  piping,  economizers 
and  boilers,  in  a  15-p.  booklet.  The  ap- 
paratus described  is  designed  to  deliver 
water  free  of  dissolved  oxygen,  at  any 
temperature  from  140  deg.  F.  up,  as 
required  for  hot  water  heating  and 
service  systems  and  for  feeding  to 
economizers  and  boilers.  The  method 
consists  in  heating  the  water  by  spray- 
ing in  a  chamber  under  vacuum  and 
then  vigorously  agitating  or  scrubb'iig 
the  water  by  blowing  steam  through  it. 

Charts  are  given  showing  the  amount 
of  iron  converted  into  rust  by  water 
containing  different  amounts  of  oxygen, 
vapor  pressures  corresponding  to  water 
temperatures  and  solubilities  of  oxyp-cn 
and  nitrogen  in  water  at  various  tem- 
peratures and  pressures.  The  Winkler 
test  for  detecting  dissolved  oxygen  in 
water  is  also  described. 

Trench  Machine — Potter  Manufac- 
turing Co.,  Indianapolis,  Ind.,  features 
its  trench  machine  for  sewer  work  in 
a  20-p.  illustrated  pamphlet.  The 
equipment  consists  of  a  carriage  which 
operates  on  a  track  supported  above 
the  trench  by  steel  bents,  forming  a 
long  trestle.  Power  for  operating  the 
equipment  is  supplied  by  a  hoisting 
engine  at  one  end  of  the  trestle. 
Buckets  for  the  excavated  material  are 
handled  from  the  overhead  carriage. 
The  pamphlet  contains  a  number  of 
photographs  of  the  trench  machine  in 
operation  on  contract  work. 

Steel  Convenor  Belts — Sandvik 
Steel,  Inc.,  New  York,  in  a  24-p.  illus- 
trated booklet,  describes  its  steel  con- 
veyor belts  which  are  manufactured  in 
one-piece  lengths  of  from  250  to  325  ft. 
and  various  widths  and  thicknesse-;. 
The  belts  may  be  arranged  to  run  either 
on  roller  supports  or  to  slide  on  woo:i 
runners.  The  steel  belt,  it  is  pointed 
out,  cannot  be  troughed  in  the  sar.ie 
manner  as  a  textile  belt,  but,  for  non- 
abrasive  material  the  conveying  strand 
may  be  made  the  bottom  of  a  trou,H'h, 
with  fixed  s.ides  A  in.  clear  of  the  belt, 
the  carrying  capacity  being  increased 
thereby  from  three  to  four  times  that 
of  ordinary  flat  belt. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Industrial  Activity  Nears 
1919  Peak  Level 

Production  and  Car  Loadings  Increased 

— Fewer  Business  Failures — Stronger 

Foreign  Exchanges 

In  its  ninth  bi-monthly  review  of  i)i- 
ditstrial-eco^wmic  conditicms  in  the 
United  States,  just  issited,  the  National 
Industrial  Conference  Board  says: 

The  recovery  of  business  in  the 
United  States  since  the  severe  depres- 
sion late  in  1920  and  early  in  1921  has 
been  unusually  rapid,  and  industrial 
activity  today  is  fast  approaching  the 
level  at  the  peak  of  the  boom  of  1919- 
1920.  General  business  is  probably  not 
quite  up  to  this  point,  but  the  general 
situation  is  sound  and  far  better  than 
could  have  been  reasonably  expected  at 
the  beginning  of  1921  or  even  at  the 
beginning  of  1922. 

The  business  and  industrial  situation 
as  a  whole  has  shown  a  remarkable  de- 
gree of  improvement  since  the  slump  of 
1920  and  1921.  An  index  of  industrial 
activity  compiled  by  the  National  In- 
dustrial Conference  Board  and  includ- 
ing seventeen  of  the  principal  basic 
industries  of  the  United  States  showed 
that,  compared  with  the  monthly  aver- 
age for  1919-21  as  a  base,  industrial 
activity  for  the  month  of  October  stood 
at  124.8.  This  compares  very  favor- 
ably with  6.5.7,  the  index  number  for 
January,  1921,  and  the  low  point  since 
the  beginning  of  191.5.  The  peak  was 
reached  in  October,  1919  and  the  high 
point  for  1922  so  far  was  reached  in 
June,  when  the  index  stood  at  119.9. 

Fundamental  Conditions  Sound 

This  index  of  industrial  activity 
shows  that  the  index  rose  10  per  cent 
from  September  to  October  and  was 
22.G  per  cent  higher  in  October,  1922 
than  in  October,  1921.  These  facts  in- 
dicate that  industry  has  recovered 
much  more  rapidly  than  is  generally 
supposed  and  that  it  is  now  at  a  very 
high  point.  In  fact,  it  has  been  higher 
only  on  two  occasions,  namely,  in  July, 
1918  and  during  the  after-war  boom 
in  1919  and  1920. 

During  October  and  November  there 
was  a  steady  improvement  in  the  in- 
dustrial situation.  Fundamental  condi- 
tions have  become  more  sound.  Thf 
evidence  of  this  is  to  be  found  in  thost 
indices  which  are  commonly  accepted  as 
measuring  business  conditions.  The 
production  of  pig  iron  and  steel  ingots 
has  increased,  and  during  October  it 
reached  the  highest  point  since  the  be- 
ginning of  1921.  The  unfilled  tonnage 
of  the  United  States  Steel  Corporation 
also  rose  considerably,  indicating  that 
even  the  increased  production  of  iron 
and  steel  during  O"tober  is  by  no 
means  keeping  pace  with  demand, 
which  continues  at  a  high  rate.  Com- 
mercial failures  have  decreased.  Rail- 
road car  loadings  have  reached  almost 
record-breaking  figures;  in  fact,  car 
loadings  for  the  first  ten  months  of 
1922  are  higher  than  for  any  similar 
period. 

Prices  have  somewhat  advanced  and 
the  tendency  during  the  past  two 
months,     has     been     slightly    upward. 


Financial  Situation 

Stocks  active  in  a  professional 
way,  with  little  trading  by  the  public. 

Bond  market  dull. 

Money  market  quiet  and  steady. 
Demand  loans  on  the  stock  exchange 
varied  from  4  to  5  per  cent,  com- 
pared with  33  to  5  per  cent  the  week 
before.  Time  money  remains  at  4^ 
to  5  per  cent. 


Wholesale  prices  have  Increased  ap- 
preciably and  in  most  lines  seem  to  be 
firm  and  strong.  Prices  of  staple  raw 
materials  have  shown  a  considerable 
advance.  Retail  prices,  however,  have 
not  as  yet  reflected  the  increase  in 
wholesale  prices  and,  with  the  excep- 
tion of  those  of  coal  and  food,  remain 
almost  stationary. 

The  agricultural  crops  of  the  coun- 
try are  larger  than  usual.  Prices, 
however,  except  for  cotton,  are  rela- 
tively low.  As  a  group,  prices  of  agri- 
cultural products  have  advanced  less 
beyond  pre-war  levels  than  prices  of 
any  other  of  the  principal  commodity 
groups.  This  condition  has  caused 
criticism  and  unrest  in  agricultural  sec- 
tions of  the  country,  where  it  is  felt 
that  the  general  prosperity  of  the  in- 
dustrial districts  has  not  been  shared. 

Coal  Output  Normal 

During  October  and  November  the 
coal  industry  again  developed  produc- 
tion to  the  normal  amount.  The  dan- 
ger of  a  serious  coal  famine  seems 
past,  though  there  may  be  some  diffi- 
culty in  distributing  adequate  supplies 
for  domestic  use,  particularly  of  an- 
thracite. Prices,  however,  are  high  and 
business  is  paying  heavy  toll  for  the 
recent  discord  in  coal  mining. 

Money  conditions  have  been  char- 
acterized by  relatively  low  rates  of  in- 
terest and  re-discount,  large  avail- 
ability of  credit,  increased  specie  re- 
serves, and  continuance  of  heavy  in- 
vestment activity.  The  increasing 
strength  displayed  by  some  of  the  prin- 
cipal foreign  exchanges  may  be  ex- 
plained partly  by  the  fact  that  absorp- 
tion by  American  investors  of  foreign 
securities,  both  governmental  and  pri- 
vate, amounted  to  $6.53,000,000  during 
the  first  half  of  1922,  compared  with 
$626,000,000  during  the  whole  of  1921. 
The  growth  of  commercial  loans  of 
banks  and  expansion  in  note  circulation 
ire  '^ue  rather  to  an  increase  in  funda- 
mental business  than  to  the  seasonal 
demand  of  agriculture. 

Foreign  trade  is  still  at  a  low  level. 
Exports  consist  largely  of  raw  ma- 
terials, foodstuffs,  and  staple  com- 
modities, and  those  of  highly  manufac- 
tured merchandise  are  much  restricted. 
Considerable  quantities  of  coal  and 
iron  have  been  imported  from  abroad, 
but  such  imports  are  scarcely  normal 
and  with  the  increased  production  of 
coal  and  improvement  in  transporta- 
tion, will  probably  largely  decline. 

The  Near  East  problem  continues  to 
unsettle  the  international  situation  and 
has  probably  had  seme  part  in  dis- 
couraging the  development  of  export 
business. 


Steel  Fabricating  Shop  Capacity 
Increased  Since  1913 

A  considerable  increase  in  the 
capacity  of  the  structural  steel  fabri- 
cating shops  of  the  United  States  since 
1913  is  shown  in  a  special  survey  made 
by  the  Department  of  Commerce.  A 
preliminary  repoi-t,  based  on  data  re- 
ceived from  143  firms  with  a  total  re- 
vised capacity  rating  of  208,440  tons 
per  month,  shows  an  increase  since 
1913  of  45,025  tons  in  monthly  capacity, 
or  about  22  per  cent. 

The  following  table  shows  the  total 
monthly  capacity  for  each  year  as  re- 
ported by  the  above  firms,  represent- 
ing about  83  per  cent  of  the  present 
estimated  capacity  of  the  United 
States,  and  the  increase  over  the  pre- 
ceding year  and  over  1913: 

Total        Increase  over 

Monthly  Previoua     Increase  over 

Capacity  Year                 1913 

I9U 163.415  ....                 

1914 164.265  850                  850 

1915 166,500  2.235                3.085 

1916 170,900  4,400                7.435 

1917 175,935  5,035  12.520 

1918 185.060  9.125  21.645 

1919 188.800  3,740  25.385 

1920 194.675  5,875  31,260 

1921 197,575  2,900  34,160 

1922 208,440  10,865  45,025 

The  increase  noted  in  the  year  1922 
was  largely  due  to  the  entrance  of 
ship-building  concerns  into  the  fabrica- 
tion of  structural  steel.  In  this  con- 
nection, the  Department  of  Commerce 
points  out  that  the  capacity  of  struc- 
tural steel  shops  is  quite  elastic  in  that, 
when  not  busy  on  structural  steel,  a 
shop  is  often  used  for  tank  work,  rail- 
road cars,  shipbuilding,  etc.,  and,  simi- 
larly structural  work  may  be  turned 
out  in  tank  shops,  shipbuilding  plants, 
etc.  The  capacity  figures  given  in  the 
report  refer  to  that  portion  of  the 
fabricating  capacity  that  is  usually 
used  for  structural  work;  it  is  capable 
of  expansion  or  contraction. 

The  following  table  shows  the  ton- 
nage booked  each  month  by  these  firms 
and  the  percentage  of  their  revised 
capacities: 

Tonnage    Per  Cent  of 
Booked     Capacity* 

April 193.520  91.5 

Way 173.588  82.1 

June 154.770  73.2 

July i'lj.i^u?  68.0 

Aiigust 146.621  69.3 

September 137,485  65.0 

October 121.150  57.3 

November 99.040  46.8 

*  Ineroftj^ed  percent. iKea  over  previous  reporta  for 
paat  months  due  to  revision  of  capacities. 

On  the  basis  of  these  revised  capacity 
reports  and  of  known  or  reliably  esti- 
mated capacities  of  other  concerns,  the 
Department  of  Commerce  places  the 
present  capacity  of  the  fabricated 
structural  steel  shops  at  250,000  tons 
per  month. 

The  capacity  as  reported  for  this 
survey  was  defined  as  the  amount  of 
structural  steel  work  that  actually 
could  be  turned  out  running  single  turn 
on  the  character  and  class  of  struc- 
tural work  that  the  plant  ordinarily 
secures.  Structural  work  was  consid- 
ered for  this  purpose  as  all  work  uses 
structural  shapes. 

A   considerable   seasonal   decline  oc- 
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curred  in  the  sales  of  fabricated  struc- 
tural steel  in  November,  according-  to 
reports  received  by  the  Department  of 
Commerce  through  the  Bureau  of  the 
Census.  November  sales  amounted  to 
40. 8  per  cent  of  shop  capacity  as 
against  57.3  per  cent  reported  for 
October. 

These  percentages  are  based  on  a 
uniform  capacity  rating  recently  re- 
ported to  the  Bureau  by  almost  all  the 
reporting  fabricators.  Through  these 
new  ratings,  the  total  monthly  capacity 
of  the  140  identical  firms  reporting  each 
month  from  April  through  November 
has  been  reduced  from  223,68-5  tons  to 
211,510  tons. 

Wholesale  Prices  Rising 

The  trend  of  wholesale  prices  of 
commodities  was  upward  in  November, 
according  to  information  gathered  in 
representative  markets  by  the  U.  S. 
Department  of  Labor  through  the  Bu- 
reau of  Labor  statistics.  Measured  by 
the  Bureau's  weighted  index  number, 
which  includes  404  commodities  or  price 
series,  the  increase  from  the  general 
level  of  the  month  before  was  IJ  per 
cent. 

Farm  products  again  lead  in  price 
increases,  due  to  advances  in  grains, 
cotton  and  cottonseed,  wool,  etc.  Prices 
in  this  group  averaged  3i  per  cent 
higher  in  November  than  in  October. 
Food  articles  and  cloths  and  clothing 
advanced  over  2  per  cent  and  chemicals 
and  drugs  advanced  almost  2^  per 
cent  in  average  price  from  October  to 
November.  Smaller  increases  were 
recorded  for  building  materials,  house- 
furnishing  goods,  and  miscellaneous 
commodities. 

Further  decreases  took  place  in  the 
group  of  fuel  and  lighting  materials, 
soft  coal  and  coke  averaging  less  than 
in  the  month  before.  Metals  and  metal 
products,  due  to  the  drop  in  pig  iron 
and  steel  billets,  also  showed  a  decline 
from  the  October  level. 

Of  the  404  commodities  or  series  of 
quotations  for  which  comparable  data 
for  October  and  November  were  ob- 
tained, increases  were  shown  in  189 
and  decreases  in  71  instances.  In  144 
commodities  no  change  in  price  was 
reported. 

INDEX  NUMBERS  OF  WHOLESALE  PRICES! 

BY  GROUPS  OF  COMMODITIES 

(1913=100.) 

1921  1922 

Novem-  Octo-  Novem- 
ber      ber       ber 

Farm  products 121  138         143 

Foods   139  HO         143 

Cloths  and  clothing 180  188         192 

Fuel  and  lighting 197         226         218 

Metals  and  metal  products. . .  114  135  133 

Building  materials 163  183         185 

Chemicals  and  drugs 129  124  127 

Hoxisefurnishing  goods 178  176  179 

Miscellaneous 119  120  122 

All  commodities 141  154  156 

Comparing  prices  in  November  with 
those  of  a  year  ago,  as  measured  by 
changes  in  the  index  numbers,  it  is 
seen  that  the  general  level  has  in- 
creased over  lOJ  per  cent.  Farm 
products  show  the  largest  increase, 
18i  per  cent,  with  metals  and  metal 
products  coming  next  with  an  incresae 
of  16J  per  cent.  Building  materials 
increased  13i  per  cent,  fuel  and  light- 
ing materials,  103  per  cent,  and  cloths 
and  clothing  6i  per  cent  in  average 
price  in  the  year.  Foods  and  miscel- 
laneous commodities  each  show  an  in- 
crease of  over  2i  per  cent.    A  slight 


increase  is  shown  for  housefurnishing 
goods,  while  chemicals  and  drugs  were 
cheaper  than  in  November  of  last  year. 


Change  in  Examination  of 
Immigrants  Proposed 

Selection  of  immigrants  seeking  ad- 
mission to  the  United  States  by  ex- 
amination before  they  leave  their 
foreign  home  countries  was  proposed 
by  Secretary  of  Labor  Davis  in  a 
recommendation  which  would  revolu- 
tionize the  present  system  of  immigra- 
tion examination,  as  set  forth  in  the 
Secretary's  annual  report  recently  made 
public.  Secretary  Davis  declared  that 
the  present  system  gives  to  foreign  na- 
tions the  privilege  of  selecting  the  im- 
migrants whom  they  will  permit  to 
come  to  the  United  States. 

The  Secretary  stated,  in  part,  that 
"the  passport  system  at  the  present 
time  is,  with  reference  to  immigration, 
ill  adapted  to  our  needs.  It  is  time  that 
we  ourselves  had  something  to  say — if 
we  are  to  continue  to  rely  upon  alien 
labor  for  the  development  of  our  re- 
sources— about  the  kind  of  emigrants 
to  be  given  the  privilege  of  taking  part 
in  our  national  affairs.  Instead  of  ac- 
cepting the  passport  given  by  foreign 
Governments  we  should  set  a  standard. 
Those  qualified  to  enter  should  be 
selected  on  the  other  side  and  given 
our  certificate  of  qualification.  To  ac- 
complish this  purpose  legislation  should 
bo  enacted  providing  for  the  examina- 
tion abroad  of  prospective  emigrants 
by  giving  the  following  tests: 

"1.  Blood:  To  determine  the  general 
condition  of  health,  latent  diseases,  etc. 

"2.  A  physical  inventory  of  the 
strength  and  condition,  brawn  and 
muscle,  affecting  ability  to  earn  a 
living. 

"3.  Mental:  That  our  public  institu- 
tions may  not  be  filled  with  men, 
women,  and  children  to  whom  we  owe 
no  national  duty,  while  our  own  are  not 
properly  cared  for;  but  further  still, 
that  our  good  American  blood  shall  not 
become  polluted  with  imbecility,  in- 
sanity, and  idiocy.  We  must  keep  the 
American  race  sturdy  in  mind  as  well 
as  in  body.^] 

Texas  Highway  Contracts  Reach 

Two  Million  in  Three  Months 

Approximately  $2,000,000  worth  of 
paving  contracts  have  been  let  during 
October,  November  and  December  for 
construction  of  state  highways  between 
San  Antonio,  Texas;  points  on  the  Rio 
Grande  River  and  on  the  Gulf  Coast, 
according  to  T.  R.  Spence,  division  engi- 
neer of  the  State  Highway  Department, 
in  charge  of  State  District  No.  6,  in 
which  San  Antonio  is  located.  Con- 
tracts let  during  the  week  of  Dec.  22, 
called  for  construction  of  twenty-five 
miles  of  highway  in  Medina  County  by 
the  Kuykendall  &  Shelton  Company  of 
Temple,  Texas,  at  a  cost  of  $149,388.15; 
and  building  of  two  miles  of  road  in 
Atacosa  County,  at  Lytle,  Texas,  by  the 
C.  M.  Kelly  Company  of  San  Antonio, 
at  a  cost  of  $16,348.32.  Both  contracts 
call  for  grading,  graveling  and  drainage 
work.  Completion  of  the  Medina  County 
construction  will  be  followed  by  letting 
of  contracts  for  placing  rock  asphalt 
topping.  When  the  two  miles  in  Atacosa 
County  are  finished  the  San  Antonio- 
Laredo  highway  will  be  completed  to 
the  La  Salle  County  line  and  contracts 
for  hard  surfacing  will  be  let. 


Extensive  Improvements  An- 
nounced by  M.,  K.  &  T. 

An  extensive  program  of  improve- 
ment involving  a  total  expenditure  of 
approximately  $15,000,000  will  soon  be 
put  into  execution  by  the  Missouri, 
Kansas  and  Texas  Railway  Co.,  accord- 
ing to  W.  H.  Landman,  commercial 
agent  at  Ft.  Worth,  Texas.  The  under- 
taking is  the  greatest  to  be  announced 
by  any  of  the  Southwestern  roads  in 
recent  years  and  will  include  vast  ad- 
ditions and  improvements  along  the 
Katy's  lines.  New  locomotive  shops  are 
to  be  built  at  Waco,  Texas  at  a  cost  of 
$1,500,000;  the  Ray  freight  terminal 
at  Denison,  Texas,  started  a  year  ago, 
will  be  completed  at  -  cost  of  $350,000; 
and  new  freight  depots  will  be  erected 
at  Ft.  Worth,  Waco,  and  Wichita  Falls, 
Texas.  New  freight  depots  have  re- 
cently been  completed  at  Dallas,  Texas 
and   Oklahoma   City,  Oklahoma. 


Lumber  Industry  Approaches  End 
of  1922  in  Good  Condition 

A  composite  of  the  views  of  the  dif- 
ferent softwood  lumber  nianuacturing 
associations,  received  by  wire  Dec.  21, 
by  the  National  Lumber  Manufacturers' 
Association,  as  to  the  present  business 
position  of  the  industry,  indicates  a 
sound  condition  at  the  close  of  the  year. 
On  the  whole  transportation  conditions 
are  much  improved;  labor  is  more 
plentiful,  although  there  is  still  a 
tendency  toward  higher  wages;  and  de- 
mand seems  to  be  unusually  strong  for 
what  is  ordinarily  a  dull  season  in  the 
lumber  industry.  As  weather  condi- 
tions compel  a  degree  of  suspension  of 
production  in  the  north  and  on  the 
West  Coast,  the  new  business  is  keep- 
ing step  with  production. 

Shipments  Improved 
The  Southern  Pine  Association  wires 
from  New  Orleans  that  although  the 
orders  of  Southern  Pine  manufacturers 
have  piled  up  heavily  because  of  the 
car  supply  stringency,  "this  situation 
has  been  generally  alleviated  and  ship- 
ments during  November  were  ap- 
proximately 25  per  cent  higher  than  in 
October,  and  this  tendency  appears  to 
be  continuing.  Last  week's  repoi-ts 
show  record-breaking  demand  and  re- 
flect more  favorable  conditions  than  in 
any  similar  period  of  any  previous 
year.  Although  it  is  customary  for 
mills  to  let  up  at  this  time  of  year,  our 
'barometer'  shows  that  orders  received 
were  78  per  cent  higher  than  the  aver- 
age of  the  same  week  for  the  past  four 
years,  shipments  40  per  cent  larger, 
production  19  per  cent  greater.  De- 
cember sales  prices  for  Southern  Pine 
show  little  change  from  prices  of  sales 
in  the  preceding  month  but  represent 
an  advance  of  about  30  per  cent  over 
January  1,  1922." 

The  West  Coast  Lumbermen's  As- 
sociation telegraphs  from  Seattle: 
"Heavy  snow  and  cold  weather  of  the 
past  ten  days  are  responsible  for  the 
decreased  production  of  mills.  For' 
past  three  days  weather  has  been  ■ 
warmer  with  chinook  wind  rapidly  re- 
moving snow;  if  it  continues  a  few 
days  will  permit  resumption  of  log- 
ging operations  immediately  after 
Christmas.  The  available  log  supply 
in  the  water  is  limited.  Both  domestic 
rail  and  water-borne  shipments  de- 
mand is  good.  The  offshore  demand 
continues  steady  and  heavy  inquiries 
are  reported  from  lumber  yards.     The 


1144 


ENGINEERING     NEW  S-RECORD 


Vol.  89,  No.  26 


car  supply  has  been  slifrhtly  better  for 
the  past  three  weeks  but  is  now  beinfr 
cui-tailed  by  middle  western  snow  and 
cold  weather  which  are  retardinfi  the 
movement  of  empties  as  well  as  of 
loaded  cars.  It  is  the  general  under- 
standing that  demand  and  stock  condi- 
tions will  cause  a  shortening  of  cus- 
tomary Christmas  shut-do\vn." 

The  Northern  Pine  Manufacturers' 
Association  wires  from  Minneapolis: 
"Of  the  nine  mills  reporting  this  week 
only  four  are  sawing.  Stocks  are 
rather  broken  and  two  mills  report 
them  to  be  below  normal;  with  the 
others  they  are  normal.  There  is  a 
scarcity  of  lower  grade  boards.  The 
car  supply  is  about  sufficient  to  meet 


requirements.  There  is  still  a  shortage 
of  labor  in  the  woods  but  conditions  are 
improving  and  the  weather  is  favorable 
to  logging  operations.  Total  ship- 
ments of  Northern  pine  for  1922  will 
exceed  production  by  from  30  to  3.5 
million  feet." 

From  San  Francisco,  the  California 
Redwood  Association  wires  that  the 
labor  supply  is  satisfactory,  the  car 
supply  short  but  slightly  better  and 
weather  conditions  unfavorable,  but 
orders  and  shipments  still  well  above 
normal.  The  California  and  foreign 
demand  is  heavy  and  the  eastern  de- 
mand is  satisfactory. 

Telegraphing  from  San  Francisco 
also,  the  California   White  and   Sugar 


Pine  Manufacturers'  Association  re- 
ports the  labor  supply  to  be  normal  and 
likewise  the  car  and  log  supply.  "But 
most  mills  in  the  California  pine  region 
are  closed  as  usual  at  this  season  on 
account  of  weather  conditions.  Stocks 
are  below  normal.  The  largest  demand 
is   from   Missouri   River  points." 

The  total  number  of  mills  reporting 
to  the  National  Lumber  Manufac- 
turers' Association  for  the  week  ending 
Dec.  16  was  395,  as  against  the  revised 
number  of  406  for  the  preceding  week. 
Due  almost,  if  not  wholly,  to  weather 
conditions,  both  of  a  seasonal  and  ex- 
ceptional nature,  the  production  of 
these  mills  fell  off  about  18,000,000  feet 
from  that  of  the  preceding  week. 


Weekly  Construction  Market 

THIS      limited      price      list      is      publislied     Moreover,   only   tlic  chief  cities  are  quoted,      complete     quotations     for     all     construction 

weekly    for    tlie    purpose    of    giving    .ur-         Valuable    suggestions    on    costs    of    work      materials    and     for     the  important     cities, 

rent    prices    on    the    principal    construction     can    be    bad    by    notmg   actual    biddmgs    as       The    last     coniplete    list  will    be    found    in 

materials     and    of    noting    important   price     reported  in  our  Construction  News  section,      the    issue    of    December  i  ;    the    next,    on 
changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries     January   4. 

Minne-  San 

Steel  Products:                                New  York          Atlanta     Dallas      Chicago           apolis         Denver     Francisco  Seattle    Montreal 

Structural  shapes,  100  lb 33.14  S3.9.';       ?4.40  83. 02^  ?3.lS  23.85          $3.25         J53.80  33..^0 

Structural  riyets,  100  lb 3.8S  4.60         5  25           3.75  4,00  4.80  4.75           4.25  6.00 

Reinforcincbars,  ;in.  up.lOOlb 3.04  3.85         3  45           2.92J  3.03  3.62^  3.35           3.80  3.25 

Steel   pipe,   black,   2'.   to  6  in.   lap,                                                                                             _ 

discount       .. .      54%  52.50%     45%  S9|%  57-5%  41%    39.2@51.8%    40%  30.00 

Cast-iron  pipe.  6  in.  and  over,  ton —54.50  46.32  -i-57.00  51.67  -|-55.50  64.11       —52.(0         53.50  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60@2.70     2.54  2.25  2.20  2.39  2.85  2.71  2.90  2.88 

Gravel,  '  in.,  cu.yd 2.00                1.7^  2.25  2.25  1.75  1.90  2.15  1.00  1.50 

Sand.cu!yd     ...   1.00                1.32  l.S7i  2.25  1.00  1.00  1.50  1.00  1.25 

Crushed  stone,  2  in.,  cu.yd 1.75            —2.00  1.65  2.25  2.25  3.50  2.15  3.00  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

Mft                                   59.00  36.00      40.00  52.00  40.75  39.75  35.00  23.50      90.00 

Lime,  finishine,  iu'drated,  ton 16.80®  17.10  23.00      22.50  18.00  25.50  24.00  22.00  24.00       21.00 

Lime  common,  himp,  per  bbl 2.75®  3. 13§  1.85         2.50  1.40  1.40  2.70  1.75  2.80       11.00 

Cbmmonbrick,  delivered,  1,000...          -f23.SO           —10.00       10.90  11.00  18@19  12.00  15.50  14.00       16.00 
Hollow     building     tile,     4x12x12, 

per  block Not  used  .0859       .115  ....  .0796  .065  ....  .11           .115 

Hollow    partition    tile     4x12x12. 

per  block 1230  .08^9       .115  .0674  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal 93  —.97     -|-1.07  .95  1.01  l.OS  1.04  .86        1.02 

Common  Labor: 

Commonlabor,  union,  hour 60  .35        .30®. 50       50@.55  .56}      .50®. 60     

Common  labor,  non-union,  hour 45®. 60  .30       .30®. 50  .72J        .35®. 50        .3S@.50     .47J@.50 30®. 35 

Explanation  of  Prices — Prices  are  to  con-  ment   on   cars.     Gravel   and   crushed , stone  minal.     Common  lump  lime  per  180-lb.  net. 

tractors  in  carload   lots  unless  other  quan-  quoted   at   pit.      We   quote   on    brown    lime  Lumber  prices  are   to   dealers  In   j^rds  at 

ties    are    specified.     Increases    or    decreases  per    ISO-lb.    net;     white    is    $1.55    for    Kelly  San  Francisco,  for  No.  1  flr  common, 

from   previous  quotations  are   indicated   by  Island  and  $1.45  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

+     or    -    signs.      For    steel    pipe,    the    pre-  labor  not  organized.  instead   of   pine.      Lump    finishing    lime    per 

vailing    discount    from    list    price    IS    given:           Denver    quotes    on    flr    instead    of    pine.  jsO-lb.  net.     Hollow  building  tHe  delivered. 

46-5%    means  a  discount  of   4d   and   5   per  Cement     on    tracks    ;    gravel    and    sand    at  Hydrated   lime   in  paper  sacks.     Sand  and 

cent.     Charge  is  15c.  per  100  lb.  for  cutting  pit;   stone  on  cars;  lime,  brick,  hollow  tile  „,.avcl    u  bunkers 

reinforced   steel   into    2-ft    lengths  or   over,  and  lumber  on  job.     Tile  price  is  at  ware-  ,.      /      ,         .     '        ^^        ,       _     .            -     , 

New  York  quotations  delivered,  except  house.  Linseed  oil.  delivered,  in  wooden  Montreiil  quotes  on  Douglas  flr  instead  of 
sand,  gnivel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  pme.  Sand,  stone,  gravel  and  lump  lime 
dock-  common  lump  lime,  in  280-lb.  bbl.  Atlanta  quotes  sand,  stone  and  gravel  Ptr  ton.  Cement,  lime  and  tile  are  de- 
net  and  hydrated  lime  f.o.b.  cars ;  tile  "on  per  ton  in-stcad  of  cu.yd.  Common  lump  livcred ;  sand,  gravel  and  stone  on  sid- 
trucks"  :  linseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.  net.  ing ;  brick  f.o.b  plant ;  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate,  Sljc. ;  Dallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Ceinent 
pick  and  shovel  men,  60c.  per  hr.  cement,    cast-iron    pipe    and    crushed    stone  PrIce    is   in   Can.idian    funds    (the  Canadia-n 

<'hic'iii:o    quotes    hvdrated    lime    in    .'.O-lb.  f.o.b.   cars,   other  materials  delivered.  dollar  stands  at  99.15).     Bag  charge  is  SOc. 

bags:    common    lump   lime   per    180-lb.    net.          San    rrancisco    quotes    on    Heath   tile.    5}  per    bbl.       Discount     of     liic.    p>r    bbl.     foi 

Lumber  deliyerod  on  Job.  x    8    x    Hi.       Prices    are    all    f.o.b.    ware-  payment     within     20     days     from     date     ol 

.Mliineu|iQll>  quotes  on  flr  instead  of  pine,  houses  except  C.  I.  pipe,  which  Is  mill  price  shipment.     Steel  pipe  per  100  ft.  net;  2|-ln.. 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to  railway   depot   at   any   ter-  $30  ;  6-in.,  $110. 


The  general  situation  in  the  lumber 
market  is  at  present  very  firm;  with  a 
shortage  of  cars  as  the  principal  factor 
in  holding  prices  up.  The  National 
Lumber  Trade  Barometer  shows  pro- 
duction for  the  entire  country  at  17 
per  cent;  shipments,  9  per  cent  and 
orders,  3  per  cent  below  normal,  for 
the  week  ending  Dec.  22,  1922.  This 
represents  a  gain  of  about  2J  per  cent 
in  orders;  a  fraction  of  one  per  cent  in 
shipments;  and  a  falling  off  of  7  per 


Changes  Since  Last  Week 

cent  in  output,  during  the  week.  Higher 
spot  coke  prices  and  firmness  in  pig 
iron,  have  combined  to  force  cast-iron 
pipe  quotations  $1.50  per  ton  higher  in 
Pallas  and  $1,  in  Minneapolis. 

Current  business  on  steel  shapes, 
plates  and  bars,  firm  at  $2  per 
100  lb.,  Pittsburgh,  despite  weak- 
ening of  market  in  light  rails  and 
forging  billets.  On  especially  at- 
tractive tonnages  $1.90  is  possible, 
particularly  for  car  material.    The  min- 


imum on  bars,  however,  is  placed  at 
$1.95,   and   that    to   large   buyers   only. 

Common  brick  advanced  slightly  in 
New  York  market  during  week  due  to 
sustained  and  unseasonal  demand. 
Quotations  now  stand  at  $20  as  against 
$17(g)20  per  M..  alongside  dock. 

Linseed  oil  market  sluggish  but 
prices  steady  in  most  cities.  Atlanta, 
however,  reports  drop  of  3c.  and 
Dallas  an  advance  of  2c.  per  gal., 
during  week. 


PROPOSALS 

For  proposuls  Advertised  see  the  pages 
immediatel.v  follow  htg  the  "Coustruetion 
News"   Section. 

WATERWORKS 

Bids  See   Eng. 

Close  News-Record 

Dec.   29  Phila..    Pa Dec  21 

Jan.     2   New   Ulm.   Minn Dec.   28 

Jan.      3   Rapid   City.    S.    D Dec.   -SI 

Jan.   11  Albemarle,  N.  C Dec.  21 

.4dv.   Dtc.   28 

Jan.  12  Cleveland,  O Dec.  21 

Jan.  15  Cyril,    Okla Dec.   14 

Jan.  22  Hinsdale.    Ill Dee.   21 

Feb.     1  Spokane,    Wash Nov.  16 

SEWERS 

Dec.  30  Lakewood    (Cleveland 

P.  O.),   O Dec.  21 

Jan.     2   Wilkes  Barre.  Pa   Dt-c   14 

Adv.  Dec.  14  to  28. 

Jan.     3  Brooklyn.    N.   T ,.Di-c.   2S 

Jan.     9  Newark.  N.  J Dec.  21 

Jan.  15  St.   Petersburg.   Fla Dec.  28 

Adv.   Dec.   28. 
Jan.   15  Wash..  D.  C Dec.  23 

Adv.  Dec.   28. 
Jan.   16  Richmond.  Va Dec.  21 

Adv.  Dec.  21  and  28. 

WASTE  DISPOSAL 

Jan.  24  Fargo,   N.   D Dec.     7 

BRIDGES 

Jan.     9  Ft.    Wayne,    Ind Dec.   28 

Jan.  13  Cambridge.  Mass Dee  28 

Adv.  Dec.  28. 

Jan.   23   Spokane,     Wash Sept.  21 

Apr.     1  Wilkes-Barre,    Pa Dec.  14 

Sept.    1,    1923.    Sydney,    New    South 

Wales,   Australia    Aug.     3 

DAMS 

Jan.     5  Bluefield,  W.  Va Nov.  30 

Adv.    Nov.    30    to   Dec.    28. 

RAILWAYS 

Jan.     1  Washington   Dec.     7 

EXCAVATION,  DRAINAGE, 

IRRIGATION 

Dec.  29  Logansport,    Ind Dec.  21 

Dec.   311   Greenfield,    Ind Dec.  14 

Jan.     3  Brooklyn,  N.  Y Dec.  28 

Jan.     9  Glencoe,    Minn Dec.  14 

STREETS  AND  ROADS 

Dec.    29   Long  Island  Citv,  N.  Y Dec.  21 

Dec.   29   Winamac,   Ind Dec.  21 

Dec.  30   Logansport.   Ind Dec.  21 

Dec.   30   Quebec     Nov.   23 

Dec.   30   Quebec     Nov.      2 

Dec.   30  Quebec   Nov.     9 

Dec.  30   Quebec    Nov.  16 

Dec.   30  Quebec    Nov.   30 

Jan.      2   St.  Louis.  Mo Dec.      'i 

Jan.      2   Tacoma.    Wash Dec.  21 

Jan.      2   Richmond.   Va Dec.  23 

Jan.     3  Independence,  Kan Dec.  21 

Jan.     4  Rio  Vista,  Calif Dec.  21 

Jan.     4  Vincennes,    Ind Dec.  2» 

Jan.     4   Marion.   Ind ...Dec.  28 

Jan.      4   Brooklvn,  N.  T Dec.  23 

Jan.     4  Columbia   City.   Ind Dec.  28 

Jan.     5  "Washington,    Ind Dec.  28 

Jan.      5   Larned,   Kan Dec.      7 

Jan.      5   Ohio     Dec.  28 

Jan.     5   Elizabethtown,    Ind Dec.  28 

Jan.     6  Albion,  Ind Dec.  28 

Jan.     6  Laf avette,  Ind Dec.  28 

Jan.     7  Duluth.   Minn Sept.   28 

Jan.     8  San  Diego,  Calif Dec,  28 

Jan.     9  Modesto,  Calif Dec,  28 

Jan.  10  Albemarle,  N.  C Dec.  21 

Adv.  Dec.  28 

Jan.  10  San  Francisco,  Calif Dec.   28 

Jan.  10   Florida    Dec.  28 

Jan.   10   Elkader.    la Dec.   2S 

Jan.  11  Wichita,  Kan Dec.  21 

Jan.  11  Atlantic    Citv,    N.    J Dec.   28 

Adv.   Dec.    28. 

Jan.  11  Louisiana Dee.  28 

Jan.  11    Virginia    Dec  28 

Adv.  Dec.  28. 


Bids  See    Eng. 

Close  News-Record 

Jan.   16   Michigan    Dec.  2S 

Jan.   23   Spokane,    Wash Dec.  21 

Jan.  24  Faribault.     Minn Dec.   14 

Jan.   25  Ft.   Smith.  Ark Dec.  28 

Jrin.  30  Quebec    Dec.  2^ 

INDUSTRIAL  WORK 

Jan.     2  St.  Louis.  Mo Dec.  7 

Jan.     4   Delaware,    u Dec  14 

Jan.   10  Waco,    Tex Dec.  28 

Jan.  15  Great  Falls,  S.  C Dec  28 

BJILDINGS 

Jan.     2  Glean.    N.    Y Nov.     9 

Jan.      2  Duluth.    Minn Nov.  23 

Jan.     2  Lawrence,   Kan Dec.   11 

Jan.      2  Providence,    R.    I Deo.   21 

Jan.     2   Rome,  Ga Dec.  2 1 

Jan.     2   Dover.    Del Dec.   2  i 

Jan.     3  Cleveland.    O Dec.   14 

Jan.     3   Farmersville,  O Dec.  21 

Jan.      3  Baltimore.  Md Dec.  2H 

Jan.     4  -Arlington,    O Dec.   11 

Jan.     4   Baker,  La Dec.    14 

Jan.     5   Bath,    N.   Y Dec,   14 

Jan.     5  Detroit,    Mich Dec.  21 

Jan.     6   Newark,    N.  J Dec.   21 

Jan.   10   Nashville.    Tenn Dec.     7 

Jan.   10  Grand   Rapids,   Mich Dec.  21 

Jan.   10  Baltimore,  Md Dec.  28 

Jan.   11   Elizabeth.    N.    J Dec.   14 

Jan.   15  Dallas.    Tex Dec.  21 

Jan.    19  Monticello,    la Dec.   21 

Feb.     1   Chicago,    111 Dec.  21 

Mar.  23   Shreveport,    La Nov.     9 

FEDERAL  GOVERNMENT  WORK 

Dec.   30  Power  House  —  Huntington. 

W.  Va Dec.     7 

Adv.  Dec.  7  to  28. 
Dec.  30   Dred-Ting   Pump — Florence, 

Ala Dec.     7 

Adv.  Dec.  7  to  28. 
Jan.     3  Piers — Pearl   Harbor, 

H.   T Nov.  16 

Jan.     3   Drainage  System — Del  Rio, 

Tex Dec.    14 

Jan.     3  Alterations — El  Paso,  Tex.  .Dec  21 
Jan.     5  Dredge — Cincinnati,    O.    ...Dec.      7 
Adv.  Dec.  7  to  28. 

Jan.     9  Fuel  Oil — Wash.,  D.   C Dec.  21 

Jan.     9  Extension    ■ — •    St.    Cloud, 

Minn Dec.   21 

Jan.  10  Extension — Elmira,  N,  Y'.  ..Dec.  21 
Jan.  12  Remodeling — Boston,  Mass. Dec.  21 
Jan.   15  Metal    Work    —    Key    W"est. 

Fla Dec.  21 

Adv.   Dec.    21    and   28. 
Jan.  15  Pipe  Line   Dredge — Cincinnati, 

O Dec.  14 

Jan.  15  Dredging — Virginia Deo.  28 

Jan.  15  Scows — Wilmington,    Del. ...Dec.   28 
Adv.   Dec.    28. 

Jan.  15  Scows — Phila.,    Pa Dec,   28 

Jan.  16  Hospital — Tacoma.    Wash,  ..Dec  14 
.\dv.  Dec.   14  to  28. 

Jan.   16  Hull — Nashville,  Tenn Dec.  2i 

Adv.   Dec.    21   and   28. 

Jan.  17  Dredging — Phila.,  Pa Dec.  28 

Jan.   17  Pier.s — Astoria,    Ore Dec,   28 

Jan.  18  Remodeling — Boston,  Mass.. Dec.  28. 

Adv.  Dec.   28. 
Jan.  18  Furnishing    and    Placing   Rock 

— New  Orleans.  La Dec.  21 

Jan.   22   Bridges — .■Alaska    Dec.  28 

Jan.   23  Lock  Operating  Machinery,  etc. 

■ — Huntington,  W.  Va Dec.   28 

Adv.   Dec.    28. 
Jan.  24  Levee  Work — St.  Louis,  Mo.Deo.  2i 

Adv.   Dec.  28. 
Jan.  24  Refrigerating    and    Ice-Making 

Plant — Pearl  Harbor.  H.  T.Dec.   14 
Feb.  15  Furnishing  Stone,  etc. — Crescent 

City,  Calif Dec.  28 

MISCELLANEOUS 

Dec.  29  Crane — Phila.,  Pa Dec.  21 

Dec.  29   Coal  Handling  Equipment  — 

Phila..    Pa Dec.  2 1 

Dec.   29   Motor   Trucks — Long   Island 

City,   N.  Y Dec   2t 

Dec.  30  Grain    Elevator — Port 

Arthur,  Ont Dec.  21 

Dec.   30  .\sphalt,  Cru.shed   Stone,   Sand, 

etc — Phila...  Pa Dec.  28 

Dec.  31   Crushed    Stone    —    Toronto. 

Ont Dec.   21 

Jan.     1  Transmission   Line — Spokane, 

Wash Nov.     9 

Jan.     2   Steel  Water  Pipe.  etc. — Terra 

Bella,  Calif Dec.  21 

Jan.     2  Road  Levee  and  Bridge — Red- 


Bids  See   Eng. 

Close  News-Record 

wood  City,  Calif Dec.  28 

Jan.     3  Portland  Cement  —  Wiscon- 
sin   Dec.  28 

Jan.     3  Motor  Gasoline  ■ — ■  New  York, 

N.  Y"" Dec.  28 

Jan.     8   Rock  Crusher  and  Grader  — 

Minneapolis,  Minn Dec  28 

Jan.     8   Wharf — Detroit,  Mich Dec.  28 

Jan.     9  Gravel — Louisiana    Dec  28 

Jan.   11   Structural  Steel — New  Orleans, 

La Dec.  21 

Jan.  15  Bulkhead   —   Jersey   City, 

N.  J Dec.  21 

Adv.    Dec.    21    and   28, 
Jan.  31   Drv  Dock  Machinery — Esqui- 

malt,  B,  C  Dec  21 


AVherc  name  of  official  is  not  given 
inquiries  should  be  addressed  to  City 
Clerk,  County  Clerk  or  corresponding: 
official. 


Waterworks 


See 


PBOPOSED  WORK 

O.,      Bexley      (Columbus      P.      O.) 
"Streets  and  Roads.' 

O..  Fairview — Preparing  plans  12,000  ft. 
6  in.  and  21,ii00  ft.  12  in.  c.i.  mains.  ?70,- 
000.  Frazier-Ellms-Sheal  Co.,  2000  B.  F. 
Keith  Bldg,,  Cleveland,  engrs.  Noted  Oct.  19. 

Mich..  Jackson — Plans  new  pumping  sta- 
tion.    $150,000.     Engineer  not  selected. 

III.,   liyons — See   "Sewers." 

Ind.,  Bloomington  —  Having  plans  pre- 
pared new  water  supply  system.  $600,000. 
Pearce.  Greeley  &  Hansen,  39  West  Adams 
St.,  (Chicago,  engrs. 

Wis.,  Iron  River — Iron  River  Water  & 
Light  Co.  plans  to  rebuild  pump  house 
and  power  plant,  brick,  rein. -con.  and 
steel,  plain  foundation,  and  2  rein, -con.  and 
steel  dams,  recently  destroyed  by  flood. 
$150,000.  L.  H.  Callahan,  mgr.  Architect 
not    selected. 

Wis.,  Racine — Having  plans  prepared  new 
waterworks  intake,  7,000  ft.  36  in,  c.i.  pipe, 
crib  and  intake  well.  $280,000.  Alvord, 
Burdick  &  Hovvson,  8  South  Dearborn  St  . 
Chicago,    engrs. 

Tex.,  Hifirhland  Park — Jan,  16  to  vote  on 
$125,000  bond  issue  for  extensive  water- 
works improvements.    M.  Costello,  city  secy. 

Okla.,  Canton  —  Had  plans  prepared 
waterworks  system,  incl.  tank,  tower,  mains, 
well  and  pumping  equipment.  $53,000.  V. 
V.  Long  &  Co..  1300  Colcord  Bldg.,  Okla- 
homa City,   engrs.      Noted   Nov.   2. 

OlUa,.  Clinton — Having  plans  prepared 
water  works  and  electric  light  extensions. 
$4  5,000.  V.  V.  Long  &  Co.,  1300  Colcord 
Bldg.,   Oklahoma  City,  engrs. 

Okla.,  Guthrie — Voted  $22,000  bonds  for 
extending  waterworks  and  $18,000  bonds 
for  sewers.  V.  V.  Long  &  Co.,  1300  Colcord 
Bldg.,  Oklahoma  City,  engrs.  Noted  Nov. 
2  under  Sewers. 

Okla.,  Nowata — Jan.  23.  to  vote  on  $111,- 
000  bond.s-,  new  pumps,  2,000,000  gal.  reser- 
voir, power  plant  and  mains.  Engineer 
not  selected. 

Okla.,  Pauls  Valley — Having  plans  pre- 
pared waterworks  extensions  incl.  complete 
new  supply  and  filter  plant,  $165,000.  V. 
V.  Long  &  Co..  1300  Colcord  Bldg.,  Okla- 
homa (Titv,   engrs. 

Okla.,  Poteau — Voted  $45,000  bonds  for 
replacing  present  mains  with  c.i.  pipe  and 
extending  present  system.  J.  E.  Davis. 
Poteau.  engr. 

Okla..  Roosevelt — Plans  water  purifica- 
tion plant,  mains,  etc.  V.  V.  Long  &  Co., 
1300  Colcord  Bldg.,  Oklahoma  City,  engrs. 

Okla..  Snyder — Having  plans  prepared 
waterworks  extensions.  $15,000.  V.  V. 
Long  &  Co.,  1300  Colcord  Bldg.,  Oklahoma 
City,   engrs. 

Okla,,  Weatterford  —  See  "Industrial 
Works." 

Okla.,  Wetunika  —  Had  plans  prepared 
water  jmrification  plant,  mains  .and  pump- 
ing equipment.  $83,000.  V.  V.  Long  & 
Co.,  1300  Colcord  Bldg.,  Oklahoma  Cit.v. 
engrs. 

Wash.,  Usk  —  W.  P.  Cochrane  plans 
canals,  pumping  plant,  diversion  dam,  dike, 
concrete  pipe  line.  $35,000.  R.  M.  Sander, 
sen.   South  321  Lincoln  St.,  Spokane,  enur. 
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Watenvorks  (Continued) 

Ore.,  The  Dalleti — Plans  prepared  for  ad- 
dition to  water  supply  .system,  incl.  244.- 
000,000  sral.  reservoir,  with  earth  and  rock 
flU  dam,  88  ft.  high.  650  ft.  long  on  toij, 
8  mi.  16  in.  pipe,  and  new  hish  level  reser- 
voir. $375,000.  Contract  will  probably  be 
let  next  .spring-.  Stevens  &  Koon,  Spalding 
Bldg.,   Portland,   engrs. 

Calif.,  Palo  Alto — Plans  election  to  vole 
on  $110,000  bonds  for  extensions  to  water 
worl<s  system.    J.  F.  Byxbee,  Jr.,  city  engr. 

Ont.,  Bnintford — Having  plans  prepared 
waterworks  pumping  plant.  F.  Adams,  city 
engr.  $30,000.  Prices  wanted  on  equip- 
ment. 

Ont.,  Gait — City  retained  James,  Proctor 
&  Redfern,  engrs.,  3G  Toronto  St.,  Toronto, 
to  report  on  waterworks  system.  It  is 
probable  that  new  mains  will  be  laid  ami 
more  pumps  installed.     $50,000. 

Ont.,  I.ansinK — North  York  Twp.  having 
plans  prepared  waterworks  system,  incl. 
pumps,  pumphouse,  c.i.  mains,  hydrants, 
valves,  reservoir  and  tank.  $125,000. 
James,  Prcx^tor  &  Redfern,  36  Toronto  St., 
Toronto,  engis. 

Ont.,  Sandwich — See  "Streets  and  Roads." 

Ont.  Ottawa. — Plans  water  main  exten- 
sions in  Burnham  Rd.  $^,620,  Lttchworth 
Rd.  $2,500,  Beckwith  Rd.  $3,230,  Glen- 
garry Hd.  $2,980,  Belgrave  Rd.  $2,950. 
Bower  St.  $4,100.  Clegg  St.  $2,500,  Onslow 
Crescent  $4,220,  Leonard  Ave.  $715.  A.  F. 
Macallum,  city  engr. 

Ont.,  SiiawvUle — Takes  bids  in  January 
building  waterworks  system.  I.  D.  Mc- 
Crea,  Ottawa  (street  address  not  available), 
engr. 

Ont.,  Scarboro — Scarboro  Twp.  plans  to 
expend  $34,000  on  new  waterworks  area, 
incl.  8,000  ft.  12  in.  c.i.  trunk.  C.  E. 
Fraser.  twp.  engr. 

B.  C.  Vanconver — Voted  $50,000  by  lav.' 
and  soon  takes  bids  for  waterworks.  C.  E. 
Tisdall,    mayor. 

BIDS    DKSIRKU 
Minn.,  New  X'lm — Jan.   2.  by  H.  Huevel- 
ntajin,      supt.      Waterworks      Dept..      pump 
equipment   for   well.    2.')0   g.p.m.   pump.      F. 
D.   Minium,   city  engr. 

Que.,  Greenfield  Park  —  Mayor  taking 
bids  till  end  of  January  for  13,820  ft.  water- 
mains  ill  several  streets.  $34,327.  A. 
Vincent,  Longueil,  engr. 

BIDS    RECEIVED 

V.  Y.,  Brooklyn  —  Bd.  Water  Supply. 
Municipal  Bldg..  New  York,  opened  bids 
Deo.  19,  constructing  Mt.  Prospect  conduit 
a  ixirtion  of  city  conduits  of  Catskill  aque- 
duct from  Shaft  24  of  city  tunnel  in  Ft 
Greene  Park,  along  Cumberland  St.,  Lafay- 
ette, W>ashington  and  Flatbush  Aves.,  to 
Clarkson  Ave.,  here,  from  A.  Paino.  32 
Court  St..  $995,305  Beaver  Eng.  &  Contg. 
Co.,  51  Chambers  St..  New  York,  $995,355  ; 
T.  A.  Gillespie  Co.,  5  Dey  St.,  New  York, 
$1,013,656.     Noted  Nov.   30. 

CONTRACT.S   AWARDED 

Mich.,  Detroit — Furnishing  and  installing 
289.000  bronze  strainer  caps  for  strainei 
sy.stem  of  filtration  plant,  to  Michigan 
V.aIvo  &  Fdry.  Co.,  13631  Parkinson  St., 
$30,400.      Noted    Nov.    16. 

Mich.,  Detroit — ^Water  Bd.  will  lay  5.800 
ft.  6  in.  and  1,000  ft.  8  in.  c.i.  mains  in 
.lane.  Robinwood.  Josephone,  Buena  Vista, 
Meadowbrook,  L.Trkins  and  Harding  .-Xves., 
by  day  labor.  $15,000.  T.  A.  Leisen.  Water 
Works   Park,   engr. 

<>ne.,  Montreal — R.  Bauset,  citv  elk..  46 
X  58  X  103  ft.  rein. -con.,  brick  and  steel 
distribution  control  building  for  new  pump- 
ing sttition.  Atwater  Ave.,  to  R.  G.  AT. 
Cape  &  Co.,  Cathcart  St.,  $167,000.  Noted 
Dec.  14. 


Sewers 


PROPO.SKD    WORK 
O.,  Bexley   (Columbus  P.  O.) — Preparing 
plans  8  in.  concrete  .sewer  in  various  allev.5. 
*1 6.000.     Jennings-Lawrence  Co.,  Harlman 
Bldg.,    Columbus,    engrs. 

O.,  Bexley  (Columbus  P.  O.)  —  Sec 
"Streets  and  Roads." 

Ind..  Miller  —  Plans  sewerage  system. 
$300,000.     W.  P.  Cottinpliam.  Gary.  engr. 

III..  Lyons — Making  plans  and  takes  bids 
aboul  Jan.  29  for  sewer  and  waterworks 
project.  $130,000.  E.  Hancock,  2047  Ogden 
Ave.,  Chicago,  engr. 

In.,  Meehanlc.iTille  —  Takes  bids  about 
Feb.  1  for  new  sanit.iry  sewer.age  system. 
I'lirrie  Kng.  Co.,  Webster  Citv,  engrs. 
Noted  Dec.  21. 


WATERWORKS — CLEVELAND,  O. 

Following  are  lowest  three  bids  opened  Dec.  1,  by  Dept.  of  Pub.  Utilities,  Div.  Water, 
for  furnishing  and  laying  Park  Lane,  Carnegie  Ave.  and  Frank  Ave.  mains,  Baldwin- 
Fairmount  Project,  Contr.  No.  17.  (.A)  D.  Lowensohn.  Davis  &  Farley  Bldg.  (awarded 
contract);  (B)  P.  F.  Connolly.  Commonwealth  Bldg.;  (C)  Stange- Walsh  Conslr.  Co., 
2315  Fairmount  Rd.     The  unit  bids  were  asfoUows: 

ABC 

I2,000cu.vd.  excavation  and  backfiUinK $2.40  $3.24  $3.15 

5  .M  ft  b  "m  lumber  and  wooden  jihcctinK.  left  in  place 30.00  50  00  20  00 

2,610tonfurnishinK!indlayingcastiron,straiEht.bellandspigotpipe.  .  71   00  69.90  70  00 

38  ton  fiirnishinKiind  laving  ca-st  iron,  bell  and  spigot  standard  fittings...  165.00  150  00  150.00 

48  ton  furni.^hiiiK  ami  laying  ca.-it  iron,  bell  and  spigot  special  fittings 170.00  150  00  165.00 

Setting  one  4S-in.  gate  valve  furnished  by  the  city 250.00  100  00         20000 

.Setting  eleven  36-in.  gate  valves,  furnished  by  the  city 200.00  75  00  150  00 

.Setting  two  30-in.  gate  valves,  furnished  by  the  city 150.00  75.00  125.00 

.Settingone24-in.gatevalve3.  furnished  by  the  city 125  00  75  00         100.00 

.Setting  one  16-in.  gate  valve,  furnished  by  the  city 100  00  50  00  75  00 

40cu.yd.  brick  masonry 27  00  30  00  27.00 

25  cu. yd.  concrete  masonry 27.00  20  00  27.00 

1,0001b  steel  reinforri'ineut  and  miscellaneous  HTought  iron .07  .10  06 

lOOlin.ft.  furnishing  and  laying  12-in.  vitrified  pipedrains 3.00  3.50  2  50 

200Un.ft.  furnisliini;  and  laying  6-in.  vitrified  pipe  drains 1.25  2  00  1.50 

Furnishing  and  setting  eight  2-in.  brass  drains;  and  setting  2-in.  valves  and 

valve  boxes,  furnislied  by  the  City 50.00  50.00  50.00 

200  lin.ft.  furnishing  and  lajnng  2-in.  galvanized  iron  pipe 1.25  1.00  1.00 

Extended  totals $234,690      $238,819      $239,460 

Kan.,  Jetniore — See  "Streets  and  Roads."  Ont.,  Hamilton — G.   C.   Coppley.   chn.  Bd. 

Kn„      H'i.,i.itu  Hesolntion    iiassed    for  Control.  2.480  ft.  .sewer  in  King  and  McKit- 

sto™  sewers  m  oTst    '4       $120  000      P.  L  t"ck    Sts..    to    Hamilton    Contg.    Co..    Home 

llro™way,'cay  engn             *       '  Bank  Bldg.,  $61,770.     Noted  Nov.  30. 

Tev     Rnxenlierir— Tan    10  to  vote  on  $50  -  **"*-    Toronto — To    Murphy    Contg.    Co., 

00rbon?"fsSe  for  modern  sanulr/sele,:-  Toronto      (street     address     not     available) 

?l'?.'us??fT.nsu'?t    ?ng?''"'^'    '^"^''"    ^''""  Av'riv.S^.^G^erdie^Rd.la'.^^S  ;^?rj%*;,l 

Houston,    consult,    engr.  ^^  McKnight    Constr.    Co.,    88    St.    Davids    St., 

Oklu..  Guthrie — See  ■Watorwork-S.  sewer    extension    in   Dundas   St.    $2,285  ;    to 

Colo.,  Denver — Takes  bids  about  Jan.  10,  Natl.  Contg.  Co.,   9  Gamock  Ave.,  sewer  in 

26,000  ft.  8-10  in.  concrete  pipe  sewer.  $34,-  Riverdale  Ave.  $2,158,  Duplex  Ave.  $5,898; 

000.     A.  K.  Vickery,  City  Hall,  engr.  Noted  to   F.   F.    Fry   Ltd..   43    Scott  St.,   sewer   in 

Nov.   23.  Blvd.  Drive  $20,312.     Work  involves  10,000 

Wash.,   Pullman— Having  plans  prepared  "-J"^-  i""  K'azed  Ule  .se\ycrs. 

sewerage    system.      $60,O0O-$65.000       C.    H.  „  ?"*••    Toronto— Fijrnishmg   two    2.880.000 

and  H.  S.  Green.  N517  Lincoln  St.,  Spokane,  f  j'-  .g^''^^^^^'  <"'^'='"<'t^S''^i^^  P"MPS.  ^5^ 

,.n,rr<5                                                      .     •-            .  Q„g  Vcnturi  meter,  to  John  Inglis  Co.  Ltd , 

t    ■'     -....!=.           ,    .•       *         .  Strax:han   Ave.,   $14,171. 

Calif.,  Palo  Alto — Plans  election  to  vote 

on   $50,000  bonds  extending  sewerage  sys-  ,                       , 

tern.     J.  F.  Byxbce,  Jr.,  city  engr.  WaSte  DlSDOSal 

Roads.'-'    *"'"     *'"*'■"  ~  ^''    "^"■^'^^    '^^  PROPOSED    WOBK 

Que.,    MontreiU— Plans    6    mi.    of    12    ft.  .,.*'""'■,•   f"!"*'"'?— ^0°"   talces  bids  garbage 

sewer   from   north   end    of  city  to   Cartier-  disposal,    bids    for    collection    and    disposal. 

ville.     $500,000.     E,  Fusie,  supt.  Sewer  Dept.  jeparate  bids  for  collection,  city  to  provide 

_   ,      ,,           ,        .         „      ■          .  to''  disposal,  by  either  incinerator  or  sani- 

Ont.,    Gravenhnrst  —  Having   plans  pre-  tary  fill  method.     W.  Stranahan,  city  comr. 

prepared    sewerage     system     and     concrete  pyf,    ^{fg                                                '        ' 

sewage   disposal  plant,  vitr.  tile  pipe  8   in. 

up.      $30,000.      James,    Proctor   &   Redfern,  BIDS  RECEIV'ED 

36  Toronto  St.,  Toronto,  engrs.  p„._     AUentowii— M.     W.     Gross,     mayor. 

Ont.,  Haniilt«n — Had  plans  prepared  com-  Room  301    City   Hall,   , opened  bids  Dec.   18. 

pleto    intercepting    .sewerage    system    ani]  garbage    incinerator,    from    Davis   Garbage 

sewage    disposal    plant.     $2,500,000.      First  Furnace  Co..   110  West  40th  St..  New  York 

report  calls  for  expenditure  of  $300,000  for  City.      $20,594  ;      Roberts-Filter     Mfg.      Co., 

sewage  disposal  plant,  rcin.-con.  tanks  and  Darby,    $49,500;    Universal   Destructor   Co.. 

.sedimentation   tank.s.   at   west  end   of  citv.  Fulton    Bldg.,    Pittsburgh,    $70,000.     Noted 

E.    R.   Gray,   city    engr.      Gore.    Nasmith  Vt  Nov.    23. 

Storrie.   Confederation   Life   Bldg.,  Toronto,  CONTR.\CTS     AWARDED 

«„*     / "^f^'.  ,       „       ..„.       .          ,  T,      J    ..  N-  '^"  Maj-fleld — Water  system,  to  H.  W. 

Ont..  Sandwich— .See     Streets  and  Roads.  Golden    &    Son.    Inc..    Troy.    $32,629  ;    steel 

Out..  Toronto — Sec  "Streets  &  Roads."  water  tank,  to  Pittsburgh  Des  Moines  Steel 

BIDS   DESIRED  *^°"   Curry  Bldg.,   Pittsburgh,   Pa.,   $11,000. 

X.-     ir     „       , ,          T         o    ^      ,,    „.       ,  Noted  Oct.  12. 

>.    »..    Brooklyn — Jan.    3,    by    K.    Riegel- 

mann.  boro  pres.,  Boro  Hall,  sewers  in  40th.  t«    .  » 

East  10th.  Malta  and   Bristol   Sts.,  Vander-  KrinO'PC: 

bilt   and   Hegeman   Aves.,   Lenox   Rd.,   and  .i^iiugca 

Rutherford  PI.  PROPOSED    WORK 

D.    C.    Watth. — Jan.    15    by  Dist.    Comrs.,  N.    Y..    Bineliamton — Plans    3    sjKin   con- 

509  Dist.  Bldg.,  for  660  ft.  sewer ;  adv.  this  crete    arch    bridge    from    Riverside    Dr.    to 

■s-'^ue.  Water  St.     $375,000.    W.  E.  Weller,  Munici- 

Fla.,    St.    Peter.sbure— Jan.    15.    at    office  P^'  Bldg.,  engr. 

IT.    T.    Davis,    dir.    ot    finance,    mechanical  Pa..     PittNlmrgh — .\llegheny    Co.     having 

equipment  for  sewage  screening  plant ;  adv.  plans     i)repared     rein.-con.     bridge    750     ft. 

this   is.sue.  main  span,  with  310  ft.  concrete  approaches 

.Mich.,     LnnNine  —  Taking     bids     storm  ?,"'^  abutments,   <'alifornia  Ave.   over  Jacks 

sewer.s-.   incl.  562  ft.  66   in.    4,816  fl.  60   i^  &}"„  Ua      -S°"j^'V      iS''^^      'VJ?       Belle\-ue. 

672  ft.  54   in.,   391  ft.  48  in.,  506  ft.  30  in!  **"•'■''*»•    ^  •  R-  Novell.  Court  House,  engr. 

and    663    ft.    24    in.   rein.-con'.   or  segmental  W.    Va..    HuntinRton  —  Huntington    Ohio 

block  pipe.      $130,000.      Private  plans.  Bridge  Co.,  c,/o  W.  E.  Kellegen.  Huntington, 

Calif.,  .San  Francisco— T.  McDougall  (Star  k''*'"^  ,^'7'  ,  ^?"    ^"^Se    over    Ohio    River. 

Garage).     150    Turk    St..    receivii'i   bids    2  I  °^   ^    ^•''';'    '"'SSes.    concrete   posts,    2.00U 

story,  rein.-con.  addition  to  garage     $60  000  JJ-    .^P".JJ'     <'<>"■'!,<'    deck,    concrete    flooring. 

J.  L.  Stewart,  Claus  Spreckels  Bldg.T  archt!  ^-   iV"   ^^F"''"   Co..   Jewelers   Exch.,   Mlnne- 

Noted  Nov.  23.                                            «"<.'ii.  apolls.  Minn.,  engrs. 

COVTiitr"Pa    t\vM>r.i^n  C.  Akron — Having  plans  prepared  700  ft. 

tO>TRACTS  AWARDED  steel    deck    girder    bridge    encased    in    con- 

,  .  r •  ,^-'    SyracuKe — Unit      price      alternate  Crete.    60    ft.    wide.    36    ft.    roadwav.    12    ft. 

bids  for  electric  driven  sewage  pumps,   re-  walks  on  each  side,  on  State  St.,  $250,000  : 

ceived  Oct.  10,  are  given  on  page  1121.    The  plans     three     through     i>late     steel     girder 

bids  were  for  motors  and  equipment  of  the  bridges    enca.sed    in    concrete.    88    ft.    wide. 

slip-ring  against  the  brush-shifting  tvpe  and  with   58   ft.   roadway  and   two   15   ft.   walk.s. 

wefe  compared  on  the  basis  of  yearly  capi-  over  Baltimore  &  Ohio.   Pennsylvania,   and 

taiized    aniiirtization    charges    plus    annual  Frie    Rail    Roads   on    Exchange    St..    $250,- 

charges  for  current.  000  ;    through    plate    girder    bridge    encased 

Pa..  I'UlslMirBli— To  T.  Cronin  Co     South  '"  .concrete.  38  ft.  roadway  and  two   14   ft. 

ISth    St..    sewers    in    R-avenna    .and"' Spolir  "'alks  oyer  Baltimore  &  Ohio,  Pennsylv.ania, 

Sts,    $56,320.    relief   sewers    in   Wlkins   and  "■'^^   ^''"^   ^"^   '^""'"^  °"  Center   St..    $175.- 

Soiilb    Homew-ood.\vel?louth  Dallas  and  """•,=     ^^'oo'"     t'L''^"^    ^«    temporary    bridge 

Reynolds  Sts     $61  594        """'"  iJaiuis  anu  „,^,,g  „g^  Exchange  and  Center  St.  bridges 

\f....i     i»-i   "    •»  '       .^        ,       .  are  being  built.  $50,000;  i>lans  pr.pared  for 

.Moiit..   «innett  ■—  For   3   mi,   trunk  and  rein.-con.    trestle,    concrete    beam   and    slab 

i.ni.-r,usewei\  to  Two  Miracle  Concrete  Co.,  top,   on   West   Market   St..   $180,000.     E.  A 

I'ord  Bldg.,  Great  Falls,  $37,000.  Kemmler,    Delaware    Bldg.,    engr. 
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Bridges    (Continued) 

Kan.,  Ji'tmore — See  "Streets  and  Roads." 

Klin.,  .■ifiliin  — Clinutaqim,  Co.  liad  piana 
prtpared  1-ii  ft.  sled  truss  span  iFeslers 
Ford   Bridg.').     C.   K.   Sperry,   Sedan,  engr. 

Mo..  Kansiis  Cit.v — Kansas  City  Terminal 
Rv.  Co.  having  plans  prepared  1.470  ft. 
steel  and  rein. -con.  railway  and  liigbway 
bridge;  curved  bridge  $300,000,  straight 
bridge   $400,000.      J.  V.  Hanna,   ch.   engr. 

Okla.,  Pauls  Valley — ^%'oted  $32,000  bonds 
for  -70  ft.  rein. -con.  bridge,  concrete  piers. 
T.  P..  Mathews.  Durant,  engr. 

Wash.,  ia  Center  —  State  Hy.  Comn., 
Olvmpia,  having  plana  prepared  steel  and 
concrete  bridge,  viaduct  type,  about  l.OdO 
ft.  long,  across  east  fork  of  Lewis  River 
on  Pacific  Highway,  south  of  here,  $100,- 
000.     J.  Allen,  state  highway  engr. 

Ontario — See  "Streets  and  Roads." 

Ont.,  Prairie  Siding — Kent  Co.  plans  375 
ft.  steel  lift  bridge,  about  20  ft.  wide,  here. 
$125,000.  Kellar  &  Harrington.  Chicago, 
111,   (street  address  not  available),  engrs. 

Ont.,  Toronto — AV.  A.  Clarke,  elk.  York 
Twp.  40  Jarvis  St.,  receiving  competitive 
sketches  and  plans  for  200  ft.  rein.-con. 
arch  highway  bridge  to  connect  Astley  Ave. 
and  Oakdale  Crescent.     $135,000. 

BIDS    DESIRED 

Mass..  Camlmclge — Jan.  13.  by  L.  M. 
Hastings,  city  engr..  furnishing  and  erect- 
ing single  leaf  movable  draw  span  for  1st 
St.  Bridge  over  Broad  Canal;  adv.  this 
issue. 

Virginia — See   "Streets  and  Roads." 
Florida — See   "Streets  and  Roads." 
Ind..  Ft.  Wayne — Jan.  9.   by  Auditor  Al- 
len   Co..    steel    girder    bridge    on    Coldwaler 
Rd..  Ill  ft.  long.  20  ft.  wide,     A.  W,  Gros- 
venor.   Ft.   Wayne,    engr. 

Calif.,  K^lwoort  City — See  "Miscellane- 
ous." 

BIDS  RECEIVED 
North  Carolina — State  Hy.  Dept..  Raleigh, 
constructing  rein.-con.  bridges  and  culverts 
on  State  Project  201,  Carteret  Co.,  from 
Boney  &  Hostetler.  Williamston,  $24,95G, 
Eatson-Cook  Co.,  AVest  Point,  Ga.,  $25,396, 
O.  A.  Mann  &  Co.,  La  Grange.  Ga.,  $29,271  ; 
constructing  3  rein.-con.  bridges  on  State 
Project  256,  Lenoir  Co.,  from  Englehard  & 
Kuelin,  Camp  Bragg,  $52,553,  Cornell- 
Young  Co.,  4th  Natl.  Bank  Bldg.,  Macon, 
Ga.,  $53,720,  Rhyne  &  Kitchen,  Blacksburg. 
S.  C,  $57,268  ;  rein.-con.  bridge  with  steel 
draw  span,  over  Roanoke  River  at  Edwards 
Ferry,  State  Project  138  B.  Northampton 
Co..  from  Pensacola  Shipbuilding  Co..  Amer. 
Natl.  Bank  Bldg..  Pensacola.  Fla.,  $349,688, 
Hardaway  Constr.  Co.,  90D  Elizabeth  Ave., 
Charlotte,  $350,679.  Atlantic  Bridge  Co.. 
Roanoke.  Va..  $356,102.  Noted  Nov.  30, 
under    Streets  and   Roads. 

Ohio — See   "Streets   and  Roads." 

Kan.,  Columbus — Cherokee  Co..  2  rainbow 
arch  bridges,  one  SO  ft.  other  130  ft.,  con- 
crete abutments,  near  Baxter  Springs,  from 
Harrison  Eng,  Corps,  Wichita  (street  ad- 
dress not  available)  $35,414;  Maxwell 
Constr,  Co.,  Cnlumlius,  $37,855  ;  Koss  Con- 
str. Co.,  2818  5th  St„  Des  Moines,  la.,  $41,- 
569.     Noted  Dec.  7. 

S.  D.,  Yankton — Meridian  Hy.  Bridge  Co.. 
opened  bids  Dec.  11.  steel  superstructure  for 
double  deck  bridge  5.820  ft.,  inch  ap- 
proaches. 1.680  ft.  span  length  over  Mis- 
.souri  River,  from  Amer.  Bridge  Co..  208 
South  LaSalie  St..  Chicago,  $362,570;  Mt. 
Vernon  Bridge  Co..  Mt.  Vernon.  O.. 
$366,370;  Bethlehem  Steel  Co.,  Bethlehem, 
$381,350.     Noted  Nov.  30. 

Missouri — State  Hy.  Dept.,  Jefferson  City, 
opened  bids  Dec.  2,  (1)  one  20  ft.  rein.-con. 
slab  span.  20  ft.  roadway,  concrete  abut- 
ments, over  Meeks  Branch  on  road  from 
Neosho  to  Arkansas  State  line.  State  Proj- 
ect Route  1,  Sect.  106,  Newton  Co.  (2) 
three  30  ft.  rein.-con.  deck  girder  spans. 
20  ft.  roadway,  concrete  abutments  and 
piers  over  Cedar  Creek  on  road  from 
Neosho  to  Joplin.  State  Project  Route  1. 
Sect.  104.  Newton  Co.  (3)  one  55  ft.  steel 
truss,  one  35  ft.  and  one  45  ft.  I-Beam 
spans.  20  ft.  roadways,  concrete  abutments. 
on  road  from  Maiden  to  Riseo,  State  Proj- 
ect Route  82,  Sect.  3.  New  Madrid  Co.  (4) 
one  160  ft.,  one  80  ft.  and  one  60  ft.  steel 
truss  spans,  concrete  substructure.  20  ft. 
roadway,  over  north  fork  of  White  River  on 
road  from  Gainesville  to  West  Plaines, 
Federal  Aid  Project  111,  Sect.  C,  Ozark  Co. 

(5)  ten  20  ft.  I-Beam  spans,  20  ft.  road- 
way, cresoted  wood  pile  bent  substructure, 
over  overllow  of  Crooked  River  on  Sta.  364 
plus  95  on  road  from  Richmond  to  Carroll- 
ton,    State    Project    10,    Sect.    13.    Ray    Co. 

(6)  two  160  ft.  and  one  80  ft.  steel  truss 
spans,    20    ft.    roadway    and    four    40     ft. 


rein.-con.  deck  girder  spans,  concrete  sub- 
structure, over  Big  Piney  River,  on  Sta.  5 
plus  135  on  road  from  Springtield  to  St. 
Louis.  State  Project  Route  14.  Sect.  45. 
Pulaski  Co.  (7)  two  20  ft.  rein.-con.  slalj 
spans.  20  ft.  roadway,  2  rein.-con.  abut- 
ments. 1  concrete  pier,  on  Sta.  7  plus  29 
on  road  from  Springfield  to  St.  Louis.  State 
Project   Route    14,    Sect.    76.    St.   Louis   Co., 

(8)  one  14  ft.  rein.  con.  slab,  one  80  ft., 
one  60  ft.  and  two  50  ft.  steel  truss  spans, 
20  ft.  roadways,  concr'^te'  substructures,  on 
road  from  St.  Louis  to  Kansas  City,  State 
Project   Route   2,   Sect.    71.    St.   Charles   Co. 

(9)  three  60  ft.  steel  truss  and  two  20  ft. 
rein.-con.  slab  spans,  20  tt,  roadway,  con- 
crete substructure  on  Sta.  440  plus  00  on 
road  from  Centerville,  to  Ellington,  State 
Project   Route-   21,    Sect.    25,    Reynolds    Co. 

(10)  one  20  ft.  rein.-con.  slab  span.  20  ft. 
roadway,  etc.  on  Sta.  26  plus  30.  on  road 
from  Memphis  to  Edina.  State  Project 
Route  15  Sect.  4,  Scotland  Co.  (11)  one 
16  ft,  rein.-con.  slab  span.  20  ft.  roadway, 
etc,  over  branch  of  Brush  Creek,  on  Sta. 
119  plus  83.  on  road  from  Jefferson  City  to 
Eldon,  State  Project  Route  15,  Sect.  56. 
Miller  Co.  (12)  two  60  ft.  steel  truss  spans, 
18  ft.  ro.adway.  concrete  piers  ancl  abut- 
ments, over  Wild  Cat  Creek,  on  Sta.  22 
plus  01.3  on  road  from  Princeton  to  Tren- 
ton, State  Project  Route  3  Sect.  6,  Mercer 
Co.  (13)  one  80  ft.  one  60  ft.  and  one 
50  ft.  steel  truss,  eight  20  ft.  rein.-con. 
slab  and  one  30  ft.  rein.-con.  deck  girder 
spans.  20  ft.  roadway,  on  road  from  Chilli- 
cothe  to  Trenton,  State  Project  Route  3, 
Sect.  16,  Livingston  Co.  (14)  one  30  ft. 
rein.-con.  deck  girder  span.  20  ft.  roadway, 
concrete  abutments,  on  Sta.  273  plus  55, 
on  road  from  Jefferson  City  to  Eldon,  State 
Project  Route  15,  Sect.  56,  Miller  Co.  (15) 
one  40  ft.  I-Beam  span.  20  ft.  roadway, 
rein.-con.  abutments  on  Sta.  647  plus  80  on 
road  from  Charleston  to  New  Madrid,  State 
Project  Route  55  A,  Sect.  2,  Mississippi  Co. 
(16)  one  50  ft.  one  100  ft.  and  one  120 
ft.  steel  truss  spans.  20  ft.  roadway,  rein.- 
con.  abutments,  etc.  on  road  from  Kansas 
City  to  St.  Louis,  State  Project  Route  2, 
Sect.  7.  Lafayette  Co.  (17)  two  160  ft., 
one  120  ft.  and  one  80  ft.  steel  truss  and 
five  20  ft.  rein.-con.  slab  spans.  20  ft.  road- 
way, etc,  on  road  from  Kansas  City  to 
Springfield,  State  Project  Route  14,  Sect. 
38,  Laclede  Co.  (IS)  one  20  ft,  rein.-con, 
slab  span,  20  ft,  roadway,  concrete  abut- 
ments, on  Sta.  Ill  plus  39  on  road  from 
Lone  Jack  to  Warrensburg,  State  Project 
Route  12  Sect.  5.  Johnson  Co.  (19)  one 
25  ft.  rein.-con.  deck  girder  span,  20  ft. 
roadway,  rein.-con.  abutments,  over  Sliimk 
Creek,  on  Sta.  206  plus  60,  on  road  from 
Warrensburg  to  Clinton,  State  Project 
Route  13.  Sect.  26.  Johhson  Co.  (20)  one 
30  ft.  and  one  40  ft.  rein.-con.  deck  girder 
spans,  20  ft.  roadways.  4  rein.-con.  abut- 
ments, on  road  from  Warrensburg  to  Clin- 
ton. State  Project  Route  13.  Sect.  27,  John- 
son Co.  (21)  one  25  ft.  rein.-con.  deck 
girder  and  three  50  ft.  steel  truss  spans. 
20  ft.  roadways,  etc.,  on  road  from  St.  Louis 
to  Kansas  City  State  Project  Route  2.  Sect. 
6.  Jackson  Co.  (22)  two  20  ft.  rein.-con. 
slab,  one  60  ft.,  one  100  ft.  and  two  50  ft. 
steel  truss  spans.  20  ft.  roadways,  concrete 
piers  and  abutments,  on  road  from  St.  Louis 
to-  Kansas  City.  State  Project  2,  Sect.  4, 
Jackson  Co.  (23)  one  80  ft.  steel  truss 
and  two  rein  -con.  slab  spans.  20  ft.  road- 
way, concrete  abutments  and  piers,  over 
middle  fork  of  Tebo  Creek,  on  Sta,  31  plus 
60  on  road  from  Windsor  to  Clinton.  State 
Project  Route  24  Sect.  4,  Henry  Co.  (24) 
one  20  ft.  and  two  60  ft.  steel  truss  spans, 
20  ft.  roadways,  rein.-con.  abutments  and 
piers,  over  Big  Creek  on  Sta.  23  plus  80. 
on  road  from  Bethan  -  westward.  State 
Project  Route  4,  Sect.  34,  Harrison  Co.  (25) 
one  80  ft.  steel  truss  and  two  20  ft.  rein.- 
con.  slab  spans.  20  ft.  ro.adw.ay.  concrete 
piers  and  abutments,  over  dry  fork  of 
Merramec  River,  on  Sta.  349  plus  59  on 
road  from  Salem  to  Licking.  State  Project 
Route  32.  Sect.  4.  Dent  Co.  (26)  one  40 
ft.  rein.-con.  deck  girder  and  one  50  ft. 
steel  truss  spans,  20  ft.  roadways,  concrete 
abutments,  over  Spring  Creek  on  road  from 
St,  Louis  to  Springfield.  State  Project 
Route  14.  Sect.  66.  Franklin  Co.  (27)  one 
30  ft.  rein.-con.  deck  girder  and  two  20 
ft.  rein.-con.  slab  spans.  20  ft.  roadw.ay, 
concrete  piers  and  abutments,  over  Linley 
Creek,  on  Sta.  827  plus  70  on  road  from 
Bolivar  to  Buffalo.  State  Project  Route  15, 
Sect.  80.  Dallas  Co.  (28)  one  +0  ft.  rein.- 
con.  deck  girder  and  one  20  ft.  rein.-con. 
slab  spans,  20  ft.  roadway,  etc..  on  ro.ad 
from  Jefferson  City  to  Tuscumbia.  State 
Project  Route  15  Sect.  52.  Cole  Co.  (29) 
one  30  ft.  rein.-con.  deck  girder,  one  50 
ft.  and  one  60  ft.  steel  truss  spans.  20  ft. 
roadways,  concrete  abutments,  on  road 
from  Jackson  to  Perry  Co.  line.  State  Proj- 
ect Route  25  Sect.  19,  Cape  Girardeau  Co,, 


from  J.  P.  Wolfenbarger.  Neosho.  (1) 
$6,283  ;  Wimstead  &  Gonter,  Siloam  Springs, 
Ark.  (1)  $6,440;  Allhands  &  Davis,  705-6 
Frisco  Bldg..  Joplin.  (1)  $6,458  (2)  $9,936 
(27)  $9,152  ;  Independent  Constr.  Co.,  Pitts- 
burg, Kan.  (2)  $9,068  ;  Koss  Constr.  Co., 
2818   5th  Ave.,  Des  Moines,   Ia„    (2)    $9,890 

(21)  $21,992  (22)  $36,511;  A.  Creek. 
Gideon,  (3)  $12,909;  Novaculite  Constr. 
Co.,  Marion,  III.,  (3)  $12,363  (15)  $4,832; 
Pioneer  Constr.  Co..  101  New  York  Lite 
Bldg.,  Kansas  City,  (4)  $46,476  (17)  $77,724; 
Parham  Constr.  Co.,  East  St.  Louis.  111.  (4) 
$61,026  (6)  $62,384  ;  Natl.  Constr.  Co..  Inc.. 
Kansas  City  (street  address  not  available) 
(5)  90.318;  Cook  &  O'Brien  Constr.  Co.. 
305  Ry.  Exch.  Bldg.,  Kansas  City,  (5) 
$8,018;  A.  Hood.  Independence,  (5)  $8,070: 
M.  E.  Gillioz,  Monett,  (6)  $62,718;  Kansas 
City  Bridge  Co,.  510  Orear-Leslie  Bldg.. 
Kansas  City,  (6)  $62,962  ;  Moreno-Burkham 
Constr.  Co.,  1213  Syndicate  Trust  Bldg.. 
St.  Louis,  (7)  $8,162  (8)  $45,757;  Louis 
Rich  Constr,  Co..  East  St.  Louis,  111,,  (7) 
$6,684  ;  S.  M.  Timberlake  Co.,  236  Amer. 
Central  Life  Bldg.,  Indianapolis,  Ind., 
(7)  $6,622  (S)  $39,148;  Alzina  Con.str.  Co.. 
Unity    Bldg..    Springfield,    111,     (8)     $39,905 

(22)  $40,102;  E,  A.  Luck,  Black  Rock, 
Ark.,  (9)  $32,375  ;  Coopers  Constr.  Serv. 
Co.,  Federal  Reserve  Bank  Bldg..  St.  Louis 
(9)  $23,406;  Muskogee  Contg.  Co..  Musko- 
gee, Okla.  (9)  $25,169  ;  W.  H.  and  G.  H. 
Turner.  Memphis,  (10)  $5,842  ;  F.  F.  O'Dell 
Farmington,  (10)  $6,404;  Fogleman  & 
Thompson,  Eugene,  (11)  $2,559  (14)  $4,034; 
Massman-Scott  Constr.  Co..  3663  Madison 
Ave.,  Kansas  City,  (11)  $2,662  (14)  $4,163  ; 
Doehla-Kolkmeyer,  Jefferson  City,  (11) 
$2,719  (28)  $12.S2S  ;  Pittsburg-Des"  Moines 
Steel  Co..  Tuttle  and  Soutliwest  10th  .Sts.. 
Des  Moines.  la..  (12)  $12,972  (13)  $57,296; 
Monarch  Eng.  Co..  Falls  City,  Neb.,  (12) 
$13,822  ;  Illinois  Steel  Bridge  Co.,  608  La- 
clede Gas  Bldg..  St.  Louis.  (13)  $53,207  (25) 
$16,185;  Campbell  Bros..  Kansas  City 
(street  address  not  available),  (13)  $55,- 
539;  J.  W.  Newton,  Eldon,  (14)  $4,528; 
R.  F.  Williams,  Wyatt.  (15)  $5,301;  Keelev 
Bros.  Constr.  Co..  2100  State  St..  East  St. 
Louis,  111,,  (15)  $4,829;  Spitcaufskv  Bros,, 
2452  Benton  Blvd..  Kansas  City.  (l"6)  $44.- 
239  ;  F.  E.  Marsh  &  Co..  Des  Moines.  la. 
(street  address  not  available),  (16)  $47,- 
199  ;  J.  O.  Patterson.  310  Ridge  Bldg.,  Kan- 
sas City  (16)  $48,674  ;  Wausau  Iron  Wks.. 
Wausau,  la..  (17)  $78,390  ;  General  Constr. 
Co..  Syndicate  Trust  Bldg..  St.  Louis,  (17). 
$78,499  (25)  $16,176;  J,  E.  Ridge,  Warrens- 
burg, (IS)  $7,174;  A.  T.  Cook.  Ottawa. 
Kan..  (18)  $7,196  (19)  $7,278  (20)  $12,377; 
J.  W.  Wilson.  Warrensburg.  (18)  $7,677  • 
G,  A.  Woods  Constr.  Co..  Smithville,  (19) 
$8,184  (20)  $16,123;  C.  T.  John.son.  War- 
rensburg. (19)  $8,207;  Maxwell  Constr.  Co., 
Columbus.  Kan..  (20)  $15,053  ;  Harrison 
Eng.  &  Constr.  Co..  Wichita,  Kan.,  (street 
address  not  available)  (21)  $22,075  (22) 
$37,215;  J.  J.  Dunnegan.  Shenandoah,  la., 
(21)  $24,855  ;  Harrison  Constr.  Co..  Des 
Moines.   la.    (street   address  not  available), 

(23)  $16,013;  A.  M,  Highnote.  Columbus. 
Kan..  (23)  $16,734;  Carterville  Constr.  Co., 
Carterville.  (23)  $16,901:  Rand  Constr.  Co.. 
1007    New    York    Life    Bldg..    Kansas    City 

(24)  $27,547  :  C.  T.  Fogle  Constr.  Co..  Jef- 
ferson City,  (25)  $16,241;  Frazier  Davis 
Con.str.  Co..  Arcade  Bldg..  St.  Louis.  (26) 
$14,802;  Felix  Kersting  Co.,  Jefferson  Citv. 
(26)  $15,611  (28)  $12,094;  C.  F.  Johnson 
&  Son.  Buffalo.  (27)  $8,886:  J.  E.  Hartley. 
Mt.  Vernon,  (27)  $9,386;  Carroll,  Bedwell 
&  Kartell,  Cape  Girardeau,    (29)    $14,536. 

Colorado — State  Hy,  Dept.,  Denver,  steel 
and  timber  bridges  at  Huffman  Crossing 
of  Sand  Creek  about  5  mi,  east  of  Colorado 
Springs  on  State  Highway  30.  El  Paso  Co,, 
from  J.  R.  Donaghy,  416  North  Nevada 
Ave,,  Colorado  Springs,  $23,747  Colorado 
Bridge  &  Constr.  Co..  Gas  &  Electric  Bldg.. 
Denver.  $23,945  ;  W.  O.  Morrison,  409 
Cooper  Bldg.,  Denver,  $26,016,  Engrs.  est. 
$26,399. 

Calif,,  Redwood  City  —  San  Mateo  Co., 
constructing  rein.-con.  arch  and  slab  cul- 
vert over  San  Mateo  Creek,  between  B  and 
Griffith  Aves..  3.000  cu.yd.  excav.  1.400  cu. 
yd.  Class  A  rein.-con.  for  arch,  135  cu.yd. 
Class  A  rein-con.  for  walls.  105  cu.yd. 
Class  A  concrete  for  slab.s.  etc..  650  sq.ft. 
cement  surfacing,  etc..  from  C.  .1.  Lindgren. 
El  Cerrito  Ave..  Burlingame.  $41,568  ;  Union 
Constr.  (""o..  Balfour  Bldg..  San  Francisco, 
$44,022  :  H.  G.  Vansano.  58  Sutter  St..  San 
Franci.sco.     $44,640. 

CONTR.\CTS     AWARDED 

Alabama — ^Slate  Hy.  Dept..  Montgomery, 
566  ft.  concrete  girder  bridges  with  one  SO 
ft.  steel  span,  on  t:)pelika-WaverI,v  Rd..  Leo 
Co..  to  Stanley  &  Singer  Constr.  Co.,  Lafay- 
ette, $37,221  ;  1.017  ft.  concrete  bridges,  slab 
girder  type,  on  Montgotner.v-Birmingham 
Highway,  from  Jefferson  Co,  line  to  Chilton 
Co,  line.  Sects.  A  and  B,  Federal  Aid  Proj- 
ect 99.  Shelby  Co.,  to  J.  W.  Gwin,  Jefferson 
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Bridges   (Continued)  .„„.,, 

Co       Bank     BWr..      Birmingham,      $80,447. 
Noted  Dec.  14  and  21. 

S  v..  ForeHtburir  —  State  Hy.  Comn.. 
Pierre.  4o8  ft.  rein.-con.  bridge  over  James 
River  here.  incl.  515.3  cu.yd.  concrete.  43, - 
750  lb.  reinforcing  and  209.081  ">•  ft^uc- 
tural  steel,  to  Pioneer  Bridge  Co..  Mitchell, 
t24,216. 

la..  Jit.  Ayr— Ringgold  Co.,  furnish  ng 
material  and  constructing  S4  cu'^'J-X'^;;"'' 
sxtensions.^1  I  beam  and  1  »»">•  '"if 
Bridge,  to  C.  J.  Kranime  &  Co.,  Ft.  Jjoage, 
$41,973.      Noted   Nov.  30. 

■Woali..  Spokane— Spokane  Co.,  concrete 
bridge  consisting  of  one  l»o  ft.  and  l«o 
80  ft  spandrel  arches,  with  56  ft  joncreie 
Birder  approaches  at  each  end,  -*  »•  '^'J'F 
roadway,  over  Spokane  River  on  Tre^tRd^. 
to  W  J.  Doust.  Lindelle  Hldg..  $60,J<«. 
Engrs'.   est.   $70,000.     Noted   Nov.   30. 

Dams 

PROPOSED  WORK 
Ind..  Ft.  Wayne — Having  plans  prepared 
and  takes  bids  in  about  GO  to  90  days,  550 
ft.  dam  across  Maumee  River  near  Walton 
We  Bridge,  reln.-con.  permanent  spillway, 
2  steel  movable  rollers,  each  approximately 
100  ft.  long.  10  ft.  di.am..  hoisting  machin- 
ery and  adjustable  gates.  Engineers  de- 
sire to  get  In  touch  with  manufacturers  who 
can  figure  on  steel  rollers,  also  manufac- 
turers who  can  build  hea\T  hoisting  ma- 
chinery for  same.  F.  Randall,  city  engr. 
C.  Brossman,  1503  Merchants  Bank  Bldg.. 
Indianapolis,  consult,  engr.  A.  \V.  Gros- 
vcnor,  710  Packard  St.,  civil  engr.  This 
corrects  report  in  Dec.  14  issue. 

WU.,  Iron  River — See  "Waterworks." 

Kan.,  Jetmore — See  "Streets  and  Roads." 

Tex.,  Ballincer — See  "Streets  and  Roads." 

Que.,    Montreal — Back    River    Power   Co., 

c/o    J.    R.    Walker,    35    Common    St..    had 

plans     prepared     dam     across    Riviere     des 

Prairies    just    below    Visitation     Island,    to 

develop   50.000  hp.      $2,000,000.     T.  Pringle 

&  Son,  20  St.  Nicholas  St.,  engrs. 


Railways 


PROPOSKI)    WORK 

Florida — Florida  Citrus  Highlands  Ry.. 
Stovall-Nelson  Bldg..  Tampa,  plans  4  J  mi 
tracks  and  spurs  from  Bareah  to  Frost- 
proof, and  station  at  Frostproof.  $25,000. 
Kngineers  of  Seaboard  Airline  Ry..  Wil- 
mington, N.  C,  will  supervise  construction. 

Witiconsin — Madison  Rys.  Co..  2302  Fair 
Oakes  Ave..  Madison,  plans  railroad  from 
Madison  to  Sturgeon  Bay.  through  Sun 
Prairie,  Oakfleld,  Fond  du  Lac  Kiel  and 
Manitowoc.  $2,600,000.  D.  Montgomery, 
mgr. 

Ontario — Toronto  Transportation  Comn.. 
Ryrle  Bldg..  Toronto,  plans  to  extena 
Parliament  St.  car  tracks  from  Prospect 
to  Bloor  Sts..  Toronto,  1,800  ft.  double 
track.  100  lb.  rails  on  12  in.  concrete  with 
granite  pavement  between  tracks.  $150.- 
000.  H.  H.  Couzens,  Ryrle  Bldg,,  Toronto, 
mgr. 

Excavation,  Drainage, 
Irrigation 

PKOPOSEI)    WORK 

Te.v..  liaillnKer — Colorado  Irrigation  DIst., 
Runnels  Co..  plans  to  vote  on  $1,000,000 
bonds  to  irrigate  100.000  acres,  work  in- 
cludes dam,  etc.  A.  N.  Norris,  member  of 
State  Bd.  Water  Engrs.,  Austin,  engr. 

Nev.,  Lovplockx  —  Pershing  Co.  election 
Jan.  20  to  vote  on  $40.0110  bonds  for  drain- 
age work   in   lower  Humboldt  Valley, 

Ariz..  Maricopa — M.arlcopa  Irrigation  DIst. 
rejected  bids  opened  Nov.  27.  furnishing 
mati-rial  and  labor,  and  construction  of 
necessary  machinery  and  installation  of 
general  Irrigation  system  Will  revise 
plans  and  readvertlse.  Reed  &  Baker.  41i* 
Flemln?  Bldg.,  Phoenix,  engrs.  Noted 
Nov.   16. 

Onl.,  Barrie — Slmcoe  Co.  and  Provincial 
Government.  Toronto,  having  plans  pre- 
pared dredging  Notlawasaga  River,  reclaim- 
ing 20.000  acres  land.  $2iio.000.  G.  A. 
McCubbin.    135    King  St..   Chatham,   engr. 

Ore.,  Mollaln — Mollala  Municipal  Impvt. 
Dist.  incl.  city  and  4.000  acres  surrounding 
same,  has  been  organized  to  drain  .and  irri- 
gate said  tract.  $10».000  to  $125,000.  L.  A. 
Shaver,  O.  W.  Uoliblns  and  S.  A.  Knapp, 
Mollala,  dir.     Engineer  not  selected. 

BIDS    DESIRED 

N.  T.,  BrooVljTi — Jan.  3  (change  of  date) 


bv  E.  Riegelmann.  boro  pres..  Boro  Ha'J' 
dr.dglng  Fresh  Creek  from  head  9f  Fresli 
Creek  Basin  to  Channel  of  Jamaica  Bay. 
Noted  Dec.  7. 

Tex..  Hoaxton — Harris  Co.  D.  D.  No^  1, 
Alief,  taking  bids  ditches,  etc.,  hen.  J.o,- 
000.  Howe  &  Wise,  1st  Natl.  Bank  Bldg., 
CO.  engrs. 

CONTRACTS     AWARDED 

Mont.,  I.uther  — Red  l^xJ/e  —  ^^ebud 
Irrigation  Dist..  J.  A.  Fiveland,  dir.,  300,000 
cu  yd.  e-xcav.,  2,000  cu.yd.  rein, -con.,  15.ouo 
lb.  structural  steel,  2,500  sq.yd.  Paying. 
2,000  ft.  corrugated  metal  pipe,  700  tt. 
vitr.  pipe,  3.600  ft.  fiume,  etc.,  to  W.  C. 
McCloud,   Livingston    $219,800. 

Collf.,  Merced — Merced  Irrigation  Dist., 
drilling  and  lining  30  wells,  110  tt.  each,  to 
J.  B.  Rogers,  110  Sutter  St.,  San  Francisco, 
boring  16  in.  wells  $2.75  per  lin.ft.,  18  m. 
■wells  $3,  20  in.  wells  $3.25 :  casing  16  in. 
wells  $2.82.  18  in.  wells  $4,  20  in.  wells 
$4.41.      Noted    Nov.    30. 

Streets  and  Roads 

PROPOSED    WORK 

N.  Y.,  Bath — Steuben  Co.  plans  $200,000 
bond  issue  for  new  highway. 

N.  Y.,  Elmira — Chemung  Co.  plans  to 
construct  highways.  $26,250.  Engineer 
not  announced. 

N.  T.,  Westfleld — Chautauqua  Co,  plans 
paving  2  mi.  Westfield-Barcelona  Rd..  16 
ft.,  concrete.    $25,000.    S.  E.  Fitch,  co.  engr. 

Pa.,  PlttHburifh  —  Plans  widening  Cherry 
Alley  from  6th  to  Liberty  Aves.,  will  in- 
clude wrecking  buildings  on  southern  side 
of  street.  $1,000,000.  F.  W.  Lyon,  City 
County  Bldg.,  engr. 

Pa.,  Sewicklej- — Plans  repaying  1  mi.  Lin- 
coln Highway,  brick  on  old  base.  30  ft. 
$50,000.  J.  C.  Hiteshow,  Municipal  Bldg., 
engr. 

Pa..  WaynesburB  —  Greene  Co.  plans 
$200,000  bond  issue  fur  new  roads, 

Florida  —  State  Hy.  Dejrt..  Tallahassee, 
takes  bids  about  Jan.  15,  surfacing  10  mi. 
road  from  Frostproof  to  Avon  Park.  High- 
lands Co.,  25  in.  bituminous  macadam  on 
8  in.  crushed  rock.  J.  S.  Boggs,  state  high- 
way  engr. 

Fla..  De  I,and — Volusia  Co.  plans  elec- 
tion to  vote  on  $30,000  bonds  paving  4  mi. 
road  from  Allanhurst  to  Brevard  Co.  and 
Canal  Ave.  near  New  Smyrna,  15  ft..  7  in. 
coQuina  or  other  rock,  tarvia  or  asphalt 
and  sand  surface.     R,  J.  Bisnop,  chn. 

Kentncky  —  State  Hy.  Dept.,  Frankfort, 
having  plans  prepared  grading  9.717  ml. 
road  from  Rowan  Co.  line  to  Olive  Hill,  24 
and  28  ft.,  Federal  Aid  Project  68.  Carter 
Co.     J.  S.   Boggs,  state  highway   engr. 

O,.  Akron — Plans  to  issue  $315,000  bonds 
resurfacing,  rei>airing  and  improving  v.iri- 
ous  streets.  Total  amount  of  money  to  be 
spent  for  highway  improvement  in  city  of 
Akron  in  1923  Will  amount  to  at  least 
$1,500,000.  E.  A.  Kemmler,  Delaware  Bldg., 
engr. 

O.,  Bexley  (Columbus  P.  O.) — Preparing 
plans  grading,  curbing,  laying  8  in,  water 
mains,  making  necessary  sewer  connections 
and  paving  2,200  ft.  Ardmore  Rd.  from 
Broad  St.  to  north  line  of  Ardmore  addi- 
tion. 24  ft.,  $45,000.  2,200  ft.  Cassingham 
Rd.  from  Broad  St.  to  north  line  of  Ardmore 
addition,  24  ft..  $45,000,  2.200  ft.  Reming- 
ton Rd.  from  Broad  St.  to  north  line  of 
Ardmore  addition.  24  ft.,  $45,000.  2.000  ft. 
Pair  Ave.  from  Cassidy  Ave.  east.  36  ft., 
roadway  with  18  ft.  parkway  between  2 
sides,  $60,000.  all  brick,  concrete,  .a.sphalt 
or  tarvia.  Jennings-Lawrence  Co..  Hart- 
man  Bldg.,  Columbus,  engrs. 

O.,  Da.>-ton — Montgomery  Co.  plans  pav- 
ing 1  ml.  Gettysburg  Ave.  from  Jalappa  R<1. 
to  Eaton  Pike.  20  ft..  11,700  sq.yd.  asphalt 
or  concrete.  $30,000.  W.  O.  Pease,  Dayton, 
CO.  surv. 

Ind.,  KvanNTlUe  —  Vanderburgh  Co.  re- 
jected bids  grading  and  graveling  15.400 
ft.  !•;.  I.  Smith  Rd.,  16  ft.  $26,947.  Will 
readvertlse.     Noted  Dec.  7. 

MIcli.,  Detroit — -Plans  prepared  grading 
and  paving  16  alleys,  20,480  sq.yd.  ono 
coursi'  6  In.  concrete,  with  2  x  6  in.  re- 
taining plank.  $51,200.  J.  W.  Reid.  citv 
engr. 

MIeli..  JaokHon — Election  In  spring  to 
vote  on  $200,000  bonds  sheet  asphalt  pave- 
ments on  6  In.  concrete,  on  8  main  streets. 
P.  Arnold,  city  engr. 

III.,  EInihurHt — Making  plans  and  takes 
bids  about  Jan.  19,  concrete  sidewalks.  $25,- 
000.  E.  Hancock,  2047  Ogden  Ave.,  Chi- 
cago, engr.  , 

III.,  Posen  (Har\'ey  P.  O.) — ^Making  plans 


and  takes  bids  about  Feb.  6,  concrete  side- 
walks. $80,000.  E.  Hancock,  2047  Ogdeu 
Ave.,  Chicago,  engr. 

III.,  Villa  Park — Making  plans  and  takes 
bids  alKiut  Jan.  15  concrete  paving  various 
streets.  $40.o00.  E.  Hancock,  2047  Ogden 
Ave.,   Chicago,  engr.      Noted   Mar.    16. 

Wisconsin — Following  is  outline  of  pro- 
posed concrete  road  construction  program 
(subject  to  bond  issue)  in  Div.  2,  during 
1023,  comprising  following  counties: 

Fond  du  Lac  Co.,  5  mi.  State  Trunk 
Highway  56.  10.5  mi.  State  Trunk  Highway 
L.b,  5  mi.  State  Trunk  Highway  103.  6.5 
mi.  State  Trunk  Highway  23,  5.5  mi.  State 
Trunk  Highway  91,  3.5  mi.  State  Trunk 
Highway  49.  G.  Treleven.  Fond  du  Lac. 
comr. 

Kenosha  Co.,  1.75  mi.  State  Trunk  High- 
way 116,  widening  2  mi.  of  9  ft.  pavement 
on  State  Trunk  Highway  50.  J.  F.  Herzog. 
Kenosha,  coiiir. 

Milwaukee  Co.,  10  mi.  road,  location  not 
as  yet  determined.  W.  F.  Cavanaugh, 
Milwaukee,    comr. 

Ozaukee  Co.  3  mi.  State  Trunk  Highway 
17.  5  mi.  Slate  Trunk  Highway  57.  W.  J. 
Ubbink.   Port  Washington,  comr. 

Racine  Co  ,  1  mi.  State  Trunk  Highway 
36,  1.25  mi.  State  Trunk  Highway  36,  4  mi. 
River  Rd.,  4.2  mi.  County  Trunk  Highway 
C.  2  mi.  Browns  Lake  Rd.  W.  A.  ■  Becht- 
hold.    Racine,    comr. 

Sheboygan  Co..  0.25  mi.  Main  St  ,  Village 
of  Elkhart  Lake,  0,25  mi.  Main  St.,  Village 
of  Random  Lake-.  G.  W.  Ubbelohoe,  She- 
bogan.  comr. 

Walworth  Co.,  5  mi.  State  Trunk  High- 
way 20.  4.5  mi.  State  Trunk  Highway  12. 
9  mi.  State  Trunk  Highway  12.  1.5  mi. 
County  Trunk  Highway  H.  1.5  mi.  County 
Trunk  Highway  C.  H.  J.  Peters,  Elkhorn, 
comr. 

Washington  Co..  2.5  mi.  State  Trunk 
Highway  29,  0.5  mi.  State  Trunk  High- 
way 68.  1.75  mi.  State  Trunk  Highway  68. 
West  Bend  east,  2.75  mi  State  Trunk 
Highway  55,  1.6  mi.  State  Trunk  High- 
way 15.  3  mu  Sheboygan  Rd.  2  mi. 
Richfield  Spur.  3.5  mi.  Milwaukie-German- 
town  Rd..  2.5  mi.  Jackson-Cedarliurg  Rd., 
3    mi.    Hartford-Thompson-Hartford    Rd. 

Waukesha  Co.  5.5  mi.  State  Trunk 
Highway  67.  2.5  mi.  State  Trunk  Highway 
83,  6,5  mi.  State  Trunk  Highway  74,  4.5 
mi.  Merton-North  Lake  Rd..  3.5  mi. 
Waukesha-Prospect  Rd..  2  mi.  State  Trunk 
Highway  41.  Wales  relocation.  C.  J. 
Hahn,   Waukesha,   comr. 

Wisconsin — Following  are  county  appro- 
priations for  state  and  county  aid  road 
and  bridge  construction  during  1923.  Polk 
Co.  $108,735.  C.  W.  Nystrom,  Balsam  Lake, 
comr. :  Florence  Co.  $36,534.  O.  F.  Soder- 
berg,  Florence,  comr.;  Marinette  Co.  $167.- 
849,  A.  Ekiund.  Pestigt>,  comr. :  Shawano 
Co.  $209,861,  W.  F.  Mever.  Shawano,  comr.: 
Ozaukee  Co.  $368,041.  W.  J.  Ubbink.  Port 
Washington,  comr.:  Chippewa  Co.  $113,136. 
P.  O.  Lokrantz,  Chippewa  F.alls,  comr. 

la.,  Uyersvlllc — Takes  bids  about  Feb. 
1  for  52  blocks  brick  paving.  N.  B.  Bar- 
ber, Waterloo,   engr.     Noted   Dec.  21. 

Minn..  Slayton — Murray  Co.  having  plans 
prepared  grading  10  mi.  State  Rd.  6  from 
Curry  to  Cottonwood  County  line.  $10,000: 
13.5  mi.  State  Rd.  11.  from  Dovrav  to  Wal- 
nut Grove.  $18,000  ;  9  mi.  State  Rd.  4.  from 
Avoca  to  Cottonwood  County  line.  $10,000: 
6  mi.  State  Rd.  10.  from  Fulda  to  Wlrock, 
$7,500.     J,    A.   Myron,    Slayton,    engr. 

Minn.,  Thief  River  Falls — Pennington  Co 
plans  gniding  6  mi.  State  Rd.  5.  from  her.- 
east, 

Kan.,  Emporia  —  Comrs.  Lyon  Co.  soon 
take  bids  concrete  paving  1.9  mi.  OIpe  Ril.. 
18  ft.     $100,000.     W.  S.  Ruggles.  co.  engr. 

Kan.,  (ilrard — Comrs.  Crawford  Co.  soon 
take  concrete  paving  2  mi.  Walnut  Engle- 
vale  Rd..  18  ft..  $70,000-:  4.937  mi.  Radley 
Ringo  Rd..  18  ft.,  $125,000.  C.  M.  Cooper, 
Glrard.  engr. 

Kan.,  Olrard — Crawford  Co.  rejected  bids 
received  Dec.  11,  concrete  paving  0.942  mi. 
Arcadia  Branch  to  Commercial  Highway, 
18  ft.     $32,182.     C.  M.  Cooper,  CO.  engr. 

Kan.,  .letmore — Making  plans  paving, 
sewers,  bridge  and  dam  A.  T.  Archer  & 
Co.,  609  New  England  Bldg.,  Kansas  City, 
Mo.,  engrs. 

Kan.,  Wichita  —  Comrs.  Sedg\vick  Co. 
soon  take  bids  p.aving  0.8  ml.  Tyler  Rd., 
9  ft.,  concrete  or  brick.  $25,000.  M.  Rose- 
berry.  CO.  engr. 

South  Dakota — State  Hy.  Comn.,  Pierre, 
takes  bids  in  January,  grading  5.S6  ml. 
road  In  Tndd  Co.  $40,203.  F.  D.  Hudglns. 
state  engr. 

8.  D.,  Slonx  Falls — Plans  paving  12.730 
sq  vd.  Sth  St.  from  Weber  to  Van  Eps  Aves.. 
$3-1,000;  4.745  sq.yd.  Weber  Ave.  from  6th 
to  Sth  Sts.,  $13,040.     S.  B.  Howe,  city  engr. 
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Streets  ami  Uoads   (Continued) 

Norlh  Hiikota  —  State  Highway  Comn., 
Bismarck,  plans  grading  and  gravelins  17.8 
mi.  in  northeast  section  of  state.  $7»0.00(). 
H.  C.  Fralmi.  Minot,  div.  engr. 

Missouri — State  Hy.  Dept..  Jefferson  City, 
opened  bids  Dec.  2  improving  (1)  road 
from  Centcrville  soutliward.  State  Project 
Route  21.  Sect.  25.  Keynolds  Co.  (2)  road 
from  Gainesville  eastward.  State  and  Fed- 
eral Aid  Project  111  C.  Ozark  Co.  (3)  road 
from  Kansas  City  to  St.  Louis.  State  Proj- 
ect Route  2l>.  Sect.  10.  Lafayette  Co.  (4) 
road  from  Warrensburg  to  Clinton,  State 
Project  Route  13.  Sect.  26.  Johnson  Co.  (5) 
road  from  Festus  to  St.  Genevieve  Co.  line. 
State  Project  Route  29.  Sect.  2,  Jefferson 
Co.  (6)  road  from  Opolis  to  Asbury,  State 
Project  Route  57,  Sect.  2.  Jasper  Co.  (7) 
road  from  Kansas  City  to  St.  Louis,  State 
Project  Route  2,  Sect.  6,  Jackson  Co.  (8) 
road  from  Kansas  City  to  St.  Louis.  State 
Project  Route  2.  Sect.  5.  Jackson  Co.  (9) 
road  from  Bethany,  westward.  State  Proj- 
ect Route  4,  Sect.  24.  Harrison  Co.  (10) 
road  from  Ava  southeastwardly.  State 
Project  Route  5,  Sect.  94,  Douglas  Co.  (11) 
road  from  Ava  southeastwardly.  State  Proj- 
ect Route  5,  Sect.  93.  Douglas  Co.  (12)  road 
from  Memphis  to  Edina.  State  Project 
Route  15,  Sect,  4,  Scotland  Co..  from  B.  .\. 
Luck.  Black  Rock,  Ark.,  (1)  ?64,999  (10) 
$12,389  (11)  $13,836;  Coopers  Constr.  Serv- 
ice Co.,  Federal  Reserve  Bank  Bldg.,  St, 
Louis,  (1)  $53,162;  Muskogee  Contg.  Co.. 
Muskogee.  Okla.  (1)  $54,922;  Pioneer 
Constr.  Co..  101  New  York  Life  Bldg.,  Kan- 
sas City,  (2)  $56,693;  Parham  Constr.  Co.. 
East  St.  Louis,  III.  (street  address  not 
available)  (2)  $74,115;  Cook  &  O'Brien 
Constr.  Co..  305  Ry.  Exch.  Bldg..  Kansas 
Citv  (3)  $112.5^5  (7)  $201,839  and  $222.- 
931  (S)  $159,998;  C.  T.  Johnson,  Warrens- 
burg (3)  $112,816  (4)  $35,974;  J.  O.  Pat- 
terson &  Co..  310  Ridge  Bldg.,  Kansas  City, 
(3)  $116,700  (7)  $224,273;  G.  A.  Woods 
Constr.  Co..  Smithville.  (4)  $35,863;  A.  T. 
Cook.  Ottawa.  Kan.  (4)  $33,721;  W.  J. 
Knorpp  and  J.  Richardson.  De  Soto,  (5) 
$28,902;  J.  P.  Sparks.  Kirkwood.  (5)  $31.- 
410;  M.  E.  Gillioz.  Monett.  (5)  $36,332; 
V.  E.  Koch.  Box  604.  Joplin,  (6)  $76,200; 
Carterville  Constr.  Co.,  C»rterville,  (6) 
$78,336;  Du  Bois  &  Co,,  126  East  1st  St„ 
Wichita,  Kan..  (6)  $80,385;  Harrison  Eng. 
&  Constr.  Co..  Wichita.  Kan.  (street  address 
not  available)  (8)  $163,544:  J.  J.  Dunne- 
gan.  Shenandoah.  la..  (8)  $166,429  :  Rand 
Constr.  Co..  1001  New  York  Lite  Bldg.. 
Kansas  Citv.  (9)  $142,392;  Summerfield. 
Jones  &  Co..  Springfield  (street  address  not 
available).  (10)  $11,795  (11)  $13,247;  W. 
H.  and  G.  H.  Turner.  Memphi.s,  (12)  $54,- 
616:  F.  F.  O'Dell,  Farmington,  (12)  $54,148. 
Noted   Nov.  23. 

Tex..  Ballinser — Runnels  Co.  plans  to 
construct  State  Highway  7  A.  from  here  to 
county  line.  $40,000.  State  Highway 
Comn..  Austin,  granted  $20,000  aid  not  to 
exceed  50  per  cent  of  cost  of  project.  U. 
Stephens,   Co.  engr. 

Tex..  Bay  City  —  Matagorda  Co.  voted 
$110,000  bond  issue  Nov.  18  for  highway 
improvement.     J.    C.    Carrington,    co.    engr. 

Tex..  Center — Shebly  Co.  making  plans 
grading  and  gravel  surfacing  12.5  mi.  State 
Highway  35  from  Bobo  to  west  line  of  Joa- 
quin Rd.  Dist.  5,  16  ft.  $160,000.  T.  H. 
Dillon,  CO.  engr. 

Tex..  Columbus  —  Fayette  Co.  election 
Jan.  27  to  vote  on  $100,000  bonds  for  grad; 
ing,  raising,  filling  and  gravel  topping  15 
mi.   roads  in   Dist.    3,    IS   ft.      $100,000. 

Tex..  Conroe — .'Attorney  Generals  Dept.. 
Au.stin.  approved  $40,000  bond  issue  for 
road  and  highway  improvement  in  Mont- 
gomery  Co.     W.   H.   Lee,   co  judge. 

Tex.,  Conroe — ^Montgomery  Co.  plans  to 
construct  State  Highway  19.  $150,000. 
State  Highway  Comn.,  Austin,  granted  $70,- 
000  aid,  not  to  exceed  50  irer  cent  of  cost. 
W.  H.  Lee.  co.  judge. 

Tex..  Dallas — See  "Miscellaneous"  under 
Park    Improvements. 

Tex..  Highland  Park — Jan.  16,  to  vote 
on  $100,000  bonds  for  street  paving  and 
improvements.     M.  Costella,  city  secy. 

Tex..  Jefferson — State  Hy.  Comn.,  Aus- 
tin, alloted  $75,338  aid  to  Marion  Co,  for 
construction  of  14.42  mi.  State  Highway  35. 
on  condition  that  county  surface  State 
Highway  8  with  bituminous  topping,  present 
plans  calling  for  gravel  road.  T.  B.  War- 
den, CO.  engr. 

Okla..  Clianiller — Had  plans  prepared  for 
brick  paving  13  blocks.  V.  V.  Long  &  Co.. 
1300  Colcord  Bldg,,  Oklahoma  City,  engrs. 
Noted  Nov,  16. 

Okla.,  Sayre — Plans  paving  13  blocks  in 
residence    district,    18.000    sq.ycJ.    concrete. 


ROAD  WORK — FLORIDA  ' 

Following  are  lowest  three  bids  opened  Nov.  14.  by  State  Rd.  Dept..  Tallahassee,  for 
constructing  road  between  Pensacola  and  Roberts,  Project  No.  34,  Escambia  Co..  (A) 
C.  H.  Turner  Co.,  Pensacola;  (B)  S.  S.  Fulghum,  Pensacola;  (C)  W.  D.  Winchell  &  Co., 
Columbus,  Ohio,     The  unit  bids  were  as  follows; 

1 00  acres  clearing  and  grubbing  ,, 

59, 1 54  cu. yd.  regular  excavation 
105, bOOsq.yd.  plain  cement  concrerr 

17,785  lb.  reinforcing.steel  .    ..  

8,I001in.ft.  corrugated  metal  pipe,  15  in  

600  lin. ft.  corrugated  metal  pipe,  24  in.  

213.3  cu.yd.  class  "A"  concrete 


A 

B 

C 

$35.00 

$55,83 

$60,00 

.37 

,43 

.52 

2  08 

2,25i 

2.36 

,09 

,046 

.07 

2  02 

2,21 

1.60 

3.05 

3  54 

3.00 

25,80 

16,40 

18.00 

Extended  totals . 


$250,808 


$270,265 


$287,136 


ROAD  WORK — COLORADO 

Following  are  lowest  three  bids  opened  by  State  Highway  Comn,.  Denver,  for  con- 
structing Fecleral-.\id  Project  No,  116-A,  El  Paso  Co..  {A)  Standard  Eng.  &  Constr.  Co.. 
n.S-19  E.  &  C.  Bldg.,  (awarded  contract)  ;  (B)  J.  F.  Roberts  Constr.  Co.,  206  Tramway 
Bldg.  :  (C)  Colorado  Bridge  &  Constr.  Co.,  501  Gas  &  Electric  Bldg.  The  unit  bids  were 
as  follows: 

ABC 

I  acre  clearing  and  grubbing     $100,00  $80  00  $50,00 

98,000 cu, yd.  conimon  excavation    ,18  22  .25 

16,400  cu.yd.  rock  excavation          ,95  ,80  1.25 

1 2,300  cu.yd.  borrow  fill        .18  22  .25 

42,000sta.  yd.  overhaul, « ,02  ,02  ,02 

3,  no  cu.yd.  gravel  shoulder ,80  2  00  3.75 

345  cu.yd.  sand  cushion .90  I   50  2.25 

43,776  sq.yd.  concrete  pavement 2.15  2   10  2,i5 

837  cu.yd.  concrete  class  "A" 15.50  16  50  21.00 

9 1,7 10  lb.  reinforcing  steel    .05  ,05  ,07 

5,  8  M  bd.  ft.  timber  headers   60.  00  60  00  70,  00 

200sq,vd,  riprap ,80  2,00  1,25 

7,352  Iin,ft.  timber  guard  fence '  .48  .50  .75 

6501in.ft.  Sin.  vitrified  tile  underdrain .40  .80  2.20 

Sub-totals $155,147  $160,313  $163,742 

Cottonwood  Creek  Bridge 

916  cu.vd.  concrete  class  "A" $17,50  $18,50  $25.00 

3,5001b.  structur.al  steel .08  .06  .08 

119,4001b.  reinforcing  steel .05  .  C5  .07 

264  handrail  spindles , 1,50  1,00  2.00 

Sub-totals $22,676         $23,390        $26,330 

1 0  per  cent  for  engineering  and  contingencies 17,782  18.370  19,007 

Extended  grand  totals $195,605      $202,073      $209,079 

ROAD    WORK — OREGON 

Bids  were  opened  by  State  Highway  Comn.,  Nov.  21.  for  constructing  .94  mi.  Oregon- 
City-Canemah  Sect.,  Pacific  Highway.  Clackamas  Co..  (A)  Rajotte.  Winton.  Inc..  Realty 
Bld'g..  Spokane:  (B)  D.  Samuels,  Salem;  (C)  A.  D.  Kern,  Portland.  The  unit  bids  were 
as  follows: 

Unit  A  \ 

3 .  2  acres  clearing  and  grubbing $  1 .  200  00  A  &  B 

600  cu.yd.  common  excavation 1  ,  00 

600  cu.yd-  intermediate  excavation 1   00 

1 ,800  cu.yd.  solid  rock  excavation 2 ,  25 

3, 1 50  cu,yd.  disposal  of  waste .20 

80  cu.yd.  class  "B"  concrete 30.  00 

150  cu.yd.  excavation  for  culverts 2,50 


Extended  totals 

Unit  B 
4  acres  clearing  and  grubbing  (lump  sum) . 

5,000  cu.yd.  common  excavation 

7,000  cu.yd.  intermediate  excavation 

25,000  cu.yd.  solid  rock  excavation , 

35,000  cu.yd.  overhaul  over  500  ft.  1 

over  100  ft.  / 

1  3,900  cu.yd,  disposal  of  waste 

50  lin, ft,   18-in,  reinforced-concrete  pipe 
130  lin, ft,  24-in,  reinforced-concrete  pipe 

500  lin, ft.  6-in.  drain  tile 

100  cu.yd,  rock  or  gravel  backfill 

1,000  lin, ft.  wood  guard  fence 

650  cu,yd,  class  "B"  concrete 

1,250  cu.yd.  rubble  and  cement  m.osonn,-, 

1,200  Iin,ft,  parapet  walls 

2,000  cu.yd,  excavation  for  culverts 

Extended  totals 


$8,655 


Extended  grand  totals. 


$89,955 
$98,610 


B 

C 

$75  00 

$300,00 

.40 

,80 

.60 

1,  10 

1.40 

2,00 

.25 

.25 

30.00 

20.00 

1.50 

$6,608 

$7,728 

475.00 

500  00 

.50 

.90 

.70 

1.25 

1.60 

1.85 

.05 

.05 

.20 

.25 

3  00 

3.00 

4  00 

4.00 

.25 

.40 

3.00 

3.00 

1.25 

.90 

25  00 

20  00 

15  00 

12.00 

3,00 

3  50 

1    50 

2  00 

$96,350 

$103,495 

$102,958 


$lli.223 


$87,000.  V.  V.  Long  &  Co.,  1300  Colcord 
Bldg.,  Oklahoma  City,  engrs, 

Calif.,  Crescent  City — Soon  takes  new 
bids  grading  and  paving  various  streets, 
23,900  cu,yd,  grading  excav.,  316,300  sq.ft, 
grading  surface,  316,300  sq,ft,  asphaltic 
macadam  pavement,  168,418  sq.ft.  asphaltic 
macadam  pavement  to  be  rebuilt,  etc. 
Former  contract  rescinded.  C.  C.  Kennedy, 
Call  Bldg.,  San  Francisco,  engr.  Noted 
Sept.   28. 

Calif.,  Fresno — Soon  takes  bids  improving 
jjortions  of  Tuolumne.  Divisadero,  R  and  .S 
Sts„  etc.,  198.940  sq.ft.  grading.  186.427 
sq.ft.  asphaltic  paving.  12.012  sq.ft,  con- 
crete gutter,  7,504  lin, ft.  concrete  curb.  13.- 
725  sq.ft.  concrete  walks,  etc.  W.  Strana- 
han.   city  engr. 

Calif..  San  Diego  —  Had  plans  prepared 
paving  with  IS  In.  topeka  asphalt  on  25  in. 
asphaltic  concrete.  Maple,  Nutmeg  and 
Olive  Sts.,  389  lin,ft,  cement  curbing,  1,031' 
sn,ft.  cement  sidewalks.  19,879  sq.yd. 
bituminous  concrete:  ijavin'.i'  with  2  in. 
bituminous  cf)ncrete  on  4  in.  cement  con- 
crete base,  1  in.  binder.  A  St.  from  4th 
St.    to  Kettner   Blvd.,   and    2nd   St.   from  A 


to  R  Sts..  5S1  lin. ft.  cement  curbing.  2.263 
sq.ft.  cement  sidewalks,  13,297  sq.yd.  pav- 
ing.     F.  A,  Rhodes,   City  Hall,  engr, 

Calif,.  San  JMateo — Plans  improving  vari- 
ous streel.s.  involving  25.000  .sq.ft..  40.000 
sq.  ft.,  120,000  sq,ft..  244.500  .sq.ft.  li  in. 
asphalt  on  6.  5.  4*  and  4  in.  concrete  re- 
spectively. 6.970  cu.yd.  excjiv..  1.000  cu.yd. 
fill.  16.000  lin. ft.  standard  concrete  curb. 
1.050  lin. ft.  parkway  ci>ncrete  curb.  660 
sq.ft.  concrete  gutter.  3.100  lin.ft.  6  in. 
sewers,  3.650  lin.ft.  4  in,  sewer  laterals, 
2,130  lin.ft.  18  in.  drain.  34.800  .sq.ft.  ce- 
ment walks,  removing  3,40o  lin, ft,  curbs, 
770  sq.ft.  driveway  approaches,  etc.  G.  S. 
Whitehead.    San    Mateo,    engr. 

Ontario — Dept.  Pub.  Highways.  Parlia- 
ment Bldg,,  Toronto,  plans  paving  11  mi. 
provincial  highway  between  St.  Thomas  and 
Aylmer.  a.sphalt  on  concrete.  $400,000.  G. 
Hogarth,  ch.  engr. 

Ontario  —  Provincial  Highw.ay  Dept.. 
Parliament  BIdgs..  Toronto,  jilans  to  take 
over  county  road  between  Orangeville  ami 
Arthur  and  build  22  mi.  gravel  or  stone 
macadam  highway,  bridges  and  culverts. 
$500,000.     G.  Hogarth,  ch.  engr. 
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streets  and  Roads  (Continued) 

Onf..  OhIi.i«»  —  Plans  800  ft.  asphalt 
pavement  on  Hruce  St.  from  Rltson  Hd.  lo 
Drew  St..  24  ft.  wide,  with  concrete  curl.s 
and  gutters.  $35,000;  also  8.000  ft.  of  4  ft 
concrete  walks  on  various  Streets,  »8.30U. 
F.   E.  Hare,  city  elk. 

Ont.  OHawn  —  Bd.  Control  takes  bids 
early  in  spring,  tarvla  macadam  on  ^\averly 
Rd.  from  Ptobert  to  Bank  Sts.  ;  asphalt  on 
Carling  Ave.  from  Parkdalc  to  Fairmont 
Aves.,  $50,000.     A.  F.  Macallum,  city  engr. 

Ont..  Owen  Sonnd— Plans  4  ml.  asphalt 
pavement,  average  width  30  ft.  $300,000. 
D.   H.   Fleming,    city    engr. 

Ont..  Sandwicli — Takes  bids  in  January 
for  new  pavements,  opening  streets.  s^^'^L'' 
and  watermains.  $106,500.  E.  R.  North, 
town  elk. 

Ont.  Stratford — Plans  to  expend  $223,96a 
on  asphalt  and  concrete  pavements,  and 
concrete  sidewalks.  A.  B.  Manson.  city 
engr. 

Ont.,  Toronto  —  Plans  paving,  curbing, 
CUttering  and  laying  storm  st-\yerK  m 
Klngstiin  R<1.  from  Dixon  Ave.  to  Main  faU 
4.800  ft.  long,  4"  ft.  wide.  $330,089.  R.  C. 
Harris,    city    engr. 

Ont..  Toronto— Plans  paving  600  ft.  Dun- 
das  St.  from  Yonge  to  Victoria  Sts.,  as- 
phalt on  concrete  with  storm  sewers  ami 
provision  for  double  car  tracks,  $25,512.  R. 
C.   Harris,  city  engr. 

Ont..  Toronto — Plans  grading  S.OOO  ft. 
Glendonwynne  Rd..  66  ft.  wide,  $16,335, 
also  2.000  tt.  4  ft.  6  in.  concrete  sidewalks. 
$3,275  ;  extending  and  grading  Pailton 
Crescent  from  Baliol..St.  to  Uavisville  .\ve.. 
600  ft.  long,  66  ft.  wide,  $10,750;  extending 
and  grading  Heather  St.,  1.200  ft.  long, 
66  ft.  wide,  and  St.  Clair  Ave.  E.  across 
Rosedale  Ravine  to  Inglewood  Dr.,  2,000  ft. 
long,  86  ft.  wide.  $50,000.  R.  C.  Harris, 
city   engr. 

Ont..  Toronto  —  Having  plans  prepared 
■widening  Parliament  St..  incl.  asphalt  pave- 
ments and  concrete  sidewalks.  $155,000. 
R.  C.  Harris,  city  engr. 

B.  C  Voncouver — Voted  $150,000  by  law 
and  siiuii  takes  bids  for  new  roads.  C.  E. 
Tisdall.    mayor. 

BIDS    DESIRED 

N.  Y..  Brooklyn — Jan.  4.  by  Park  Bd.  at 
office  Dept.  Parks,  Municipal  Bldg.,  New 
York  City,  improving  Bay  I'arkway  from 
59th  to  78th  Sts.,  here.  F.  D.  Gallatin, 
pres. 

N.  J.,  Atlantic  City — Jan.  11,  by  Bd.  City 
Comr.s..  City  Hail,  imiiroving  portions  of 
Fairmount  Ave.  and  other  avenues.  J.  \V. 
Hackney.  City  Hall  Annex,  city  engr. ;  adv. 
this   issue. 

VIririnlu  —  Jan.  11,  by  State  Hy.  Comn., 
Richmond,  constructing  6.28  mi.  Project 
F-186A.  Route  12,  Pittsylvania  Co. ;  8.44 
mi.  Project  S-185,  Route  7,  alternate  bids 
requested  for  soil  roadway  ;  1.98  mi.  Project 
S-256.  Route  11.  Tazewell  Co.;  bridges  over 
Massaponax  Creek.  Project  F-2053,  Route 
1;  0.84  mi.  Project  F-32,  Route  6;  11.53 
mi.  Project  S-208.  Route  11;  repairs  to 
bridges.  Project  SR-298,  Route  7,  Warren 
Co.  G.  P.  Coleman,  Richmond,  hignway 
comr. ;  adv.  this  issue. 

Va..  Richmond — Jan.  3,  by  Clerk  Henrico 
Co.,  paving  6.6  mi.  Nine  Mile  road  from  here 
to  Seven  Pines,  16  ft.,  13,000  cu.yd.  excav., 
62,000  sq.yd.  surface. 

Florida — Jan.  10,  by  State  Hy.  Dept., 
Tallahas.see,  grading,  constructing  timber 
bridge  and  placing  rock  base  on  8.75  mi. 
Rd.  S  from  Sta.  243.  south  of  Lake  Stearns 
to  line  between  Townships  35  and  36.  Proj- 
ect 562.  Highlands  Co. ;  placing  77.000  cu. 
yd.  dredged  embankment  on  2.65  mi.  Rd. 
126  from  Sta.  308  to  Sta.  448.  Project  534, 
Brevard  Co.  W.  F.  Cocke,  stale  highway 
engr. 

I.aulnlana — Jan.  11.  by  State  Hy.  Comn., 
Reymond  Bldg.,  Baton  Rouge,  grading  and 
gravel  surfacing  5  mi.  Federal  Aid  Project 
43,  Sect.  A.  Vinton-Orange  Highway.  Cal- 
casieu Parish. 

Ohio — .Ian.  5.  by  L.  C.  Herrick,  dlr.  high- 
ways, Columbu.s.  paving  1.39  mi.  Sect.  M. 
Cleveland-Masslllon  Rd.  I.  r.  H.  17.  17  ft., 
reln.-con.  and  brick  $73,082.  bituminous  con- 
crete and  brick  $73,436,  brick  $76,962;  1.7 
mi.  Sect.  L.  Cb-veland  Massilon  Rd..  I.  C.  H. 
17  reln.-con  $72,672.  bituminous  concrete 
$74,290.  brick  $78,175:  3.44  ml.  Sect.  K. 
Cleveland-Massilon  Rd..  I  V.  H.  17.  reln.- 
con.  and  brick  $158,239.  bituminous  concrete 
and  brick  $159,171.  brick  $167,992;  2.7  ml. 
Sect.  J.  Cleveland-M:i»slllnn  lid  ,  T.  C.  H. 
17  rein. -con.  $116,085.  bituminous  concrete, 
$116,934.  brick,  $121,668;  1.49  mi.  Sect.  I 
Cleveland-Masslllon  Rd..  I.  C.  H.  17.  reln.- 
con.  and  brick  $76,902.  bituminous  con- 
crete and  brick   $77,352.  brick.   $81,073. 


Ind..  Albion— Jan.  6,  by  Auditor  Noble 
Co  gVade  and  gravel  15,12,-.  ft^  L-larence 
LeterRd..  16  ft!^  $26,050:  27.258  ft.  F.  L. 
ttr^lu  Shi..  IB  ft..  $25,652;  concrete  and 
gravel  8.310  ft.  William  Appleman  Rd.,  16 
ft  5,421  so.yd.  concrete  on  concrete,  ».i7,- 
389.  W.  T.  Knox,  Albion,  engr.  Noted 
Dec.  21. 

Ind..  Columbia  City— Jan.  4,  by  Auditor 
Whitely  Co..  grading  and  S'aveling  45,108 
ft.  Aaron  Mi.shler  Rd..  16  ft..  |^9,868  . 
18.577  ft.  Austin  Hibely  Rd.,  16  ft,,  J29.304  ; 
10,585  ft.  County  Rd.  3,  Sect.  2,  18  ft., 
$25,245  ;  paving  7,992  ft.  County  Rd.  i, 
30  ft.,  crushed  stone,  $26,769.  C.  M. 
Auspaugh,  Columbia  City.  engr.  Noted 
Dec.  21. 

Ind.,  Ellzabethtown — Jan.  5,  by  Auditor 
Bartholomew  Co.,  grading  and  graveling 
29,154  ft.  Sawyer  Rd..  16  ft.  $50,000.  H. 
C.  Thomas,  Elizabethtown,  engr. 

Ind.,  L,afayette — Jan.  6,  by  Auditor  Tippe- 
canoe Co..  gr.ading  and  graveling  19,201  ft. 
John  Gushwa  Rxl.,  16  ft.  $25,741.  E.  C. 
Minton,  L.-ifayette,   engr. 

Ind,.  Marlon — Jan.  4,  by  Auditor  Grant 
Co.,  paving  2.125  ft.  Dempsey  Seybold  Rd., 
30  ft.  crushed  stone  and  asphalt.  $26,035. 
G.  Swisher,  Marion  BBgr.     Noted  Dec.   21. 

Ind..  Vlneennes — Jan.  4,  by  Auditor  Knox 
Co.,  grading  and  graveling  7,920  ft.  John 
R.  McClure  Rd.,  30  ft.,  $30,543  ;  12,885  tt. 
Rovse  Davis  Rd..  16  ft..  $25,348  ;  11,300  ft. 
Obermeyer  Rd.,  16  ft.,  $27,712.  G.  A.  Has- 
kin,  Vincennes,  engr.     Noted  Dec.  21. 

Ind..  Wnshlngrton  —  Jan.  5.  by  .\uditor 
Daviess  Co..  grading  and  graveling  17..i30 
ft.  Andrew  T.  Myers  Rd..  16  ft.  $26,231. 
W.  L.  McCormick,  Washington,  engr. 
Noted  Dec.  21. 

Mlcliiran — Jan.  16.  by  State  Hy.  Dept., 
Lansing,  grading  and  surfacing  7,255  mi. 
Federal  Aid  Project  64.  Crawford  and  Ot- 
sego Counties  incl.  31,821  cu.yd.  excav., 
76,612  sq.  yd.  gravel  or  stone-gravel. 

la..  KIIta<ler— Jan.  10.  for  21.650  sq.yd. 
vitr.  brick,  asphalt  or  concrete  pavement, 
11,000  lin.ft  curb  and  gutter,  6,450  cu.yd. 
grading.  $65,000.  M.  Tschirgi  &  Son,  712 
Amer.  Trust  Bldg.,  Cedar  Rapids,  engrs. 
Noted   Sept.  7. 

South  Dakota  —  Jan.  4.  by  State  Hy. 
Comn..  reinforcing  at  office  of  Auditor 
Yankton  Co..  Yiinkton.  grading  13.199  nu. 
Project  65.  incl.  125.980  cu.yd.  excav.,  272 
cu.yd.  concrete,  24,800  lb.  reinforcing  steel, 
also  graveling  19.95  mi.  Project  77,  incl. 
5,000  cu,yd.  excav.,  30,000  cu.yd.  gravel, 
both  projects  in  Yankton  Co. ;  also  taking 
bids  at  office  Auditor  Clay  Co.,  Vermilion, 
grading  5.98  mi.  Project  97,  incl.  37,233 
cu.yd.  excav..  124  cu.yd.  concrete,  9,949  lb. 
reinforcing   steel.    Clay    Co. 

Ark,,  Ft.  Smith  —  Jan.  25.  paving  22 
blocks  in  Street  Impvt.  Dist.  16,  vitr.  fiber 
block  and  jusphalt  filler  or  bitulithic  W. 
L.   Winter."!,   Ft.    Smith,    engr. 

Calif,.  Modesto — Jan.  9,  by  Supervs.  Stan- 
islaus Co.,  paving  7  mi.  West  Side  Highway 
from  West  Co.  Tine,  and  3.5  mi.  Escalon- 
Oakdale  Rd.  between  Burnett  Station  and 
San  Jo.iquin  Co.  line,  16  ft.  wide,  5  in. 
Portland  cement  concrete  in  center,  7  in. 
concrete  on  edges,  or  li  in.  topeka  on  2J  in. 
black  base,  or  IJ  in.  warrenitc  on  3i  in 
black  base.     J.  H.  Hoskins.  co.  surv. 

Cnllf..  San  Dleito — Jan.  8.  by  A.  H. 
Wright,  city  elk.,  improving  Ivy  St.  F.  A. 
Rhodes,  city  engr.     Noted  Nov.  23. 

Calif.,  San  t'mnrlBeo — Jan.  10,  by  Bd. 
Pub.  Wks.,  improving  8th  St,  between 
Carolina  and  16th  Sts..  incl.  crossings  of 
Hooper.  Irivin  and  Wisconsin  Sts.,  1,077 
cu.vd.  excav..  1.091  lin.ft.  concrete  curb, 
14.778  sq.ft.  artificial  stone  walk.s,  338  lin. 
ft.  12  in.  pipe  sewers.  355  lin  ft.  10  in. 
pipe  culvert,  etc ;  Coleridge  St.  between 
Eugenia  and  T^lzzie  Sts.,  incl.  cro.ssings  of 
Eugenia  and  Lizzie  Sts.,  320  cu.yd.  excav., 
355  lin.ft.  concrete  curb.  786  .sq.ft.  arti- 
ficial .stone  walks,  8.709  sq.ft.  concrete 
pavement,  etc..  for  City  and  San  Francisco 
Co.     M.  M.  O'Shaughnessy,  city  engr. 

Quebec — Jan.  30.  by  J.  L..  Boulanger, 
deputy  minister  of  hlghway.s,  Quebec,  4.54 
mi.  Quebec-St.  Simeon,  in  GiCEard  and  St. 
Joachim,  tar  macjidam.  M.  Nectkar,  ch. 
engr. 

BIDS    RECEn'ED 

We«t  Virginia — State  Hy.  Dept.,  Charles- 
ton, grading  7  ml.  Charleston -Kearnevsville 
Rd.,  Project  3026.  Jefferson  Co.,  35.000  lin. 
■  ft.  clearing.  38.200  cu.yd.  uncla.ssifiod 
excav..  1,500  sta. yd.  overhaul,  320  cu.vd. 
concrete.  1.800  lb.  reinforcing,  1,490  lin.ft. 
15-24  in.  corrugated  nutai  pipe.  8.60O  cu.yd. 
stone  subbas<'  course.  8.900  cu.yd.  broken 
stone  iKise  course.  62.200  sq.yd.  waterbound 
macadam  surface  course,  from  Moore  Ac 
L#,sUy.    Staunton.    Va.,    $139,443.    M     Cox. 


Martinsburg.  $150,769,  Edwards-Dunn  Co., 
Greenlmrg,  Pa..  $142,317.  6  mi.  Shady 
Springs-Summers  Co.  line  Rd..  Project  3052, 
Raleigh  Co.,  27,300  lin.ft.  clearing.  91,000 
cu.yd.  unclassified  and  500  cu.yd.  borrow 
excav.,  20.000  sta. yd.  overhaul.  1.060  cu.yd. 
concrete.  29,000  lb.  reinforcing.  1,750  cu.yd. 
cement  rubble  masonry,  1,400  lin.ft.  18  in. 
vitr.  clay  pipe,  lo.ooo  cu.yd.  borrow  of 
rock  for  si>eciai  rock  fill.  etc..  from  E.  K. 
Newell  Co.,  Maysviile,  Ky.,  $82,697,  Waugh 
Bros,,  St.  Albans,  $86,300,  Sutton  Constr. 
Co.,  Ashland,  Ky.,  $87,311.  .\11  bids  re- 
jected.    Noted  Nov.  30. 

North  Carolina — State  Hy.  Dept..  Raleigh, 
clearing  and  grading  14.1  mi.  State  Proj- 
ect 201,  Carteret  Co.,  from  Duplin  Constr. 
Co.,  Warsaw,  $49,273  ;  Eagle  Eng.  Co..  New 
Bern,  $55,865  ;  O.  A.  Mann  &  Co.,  La 
Grange,   Ga.,   $72,779.     Noted  Nov.   30. 

Kentorky — State  Hy.  Dept.,  Tallahassee, 
grading  (1)  8.8385  mi.  Louisville-Paducah 
Rd.  from  Marion  to  Livingston  Co.  line. 
Federal  Aid  Project  91,  State  Project  8, 
Sect.  A,  Crittenden  Co.  (2)  17.045  ml. 
liOuisville-Paducah  Rd.,  Federal  Aid  Proj- 
ect 92,  State  Project  8,  Sect.  B.  Livingston 
Co.  (3)  9.639  mi.  Frenchburg-West  Liberty 
Highway.  Federal  Aid  Project  83.  Menifee 
Co.  (4)  5.018  mi.  Stanton-Winchester  Rd., 
Federal  Aid  Project  87.  Sect.  A,  Powell  Co., 
paving  with  water  bound  macadam  (5)  9.55 
mi.  Vanceburg-Maysville  Rd.  from  Tolles- 
boro  to  Valley,  State  Project  20  Sect.  A. 
Lewis  Co.,  paving  with  rein.-con  .  (6)  8.501 
mi.  Jackson  Highway  from  Jefferson  Co. 
line  to  Bloomfleld,  Federal  Aid  Project  86, 
Sect.  A.  Bullitt.  Spencer  and  Nelson  Coun- 
ties,   (a)    concrete   masonry   and   vitr.   pipe 

(b)  concrete    masonry    and    concrete    pipe 

(c)  cement    rubble  masonry   and   vitr.   pipe 

(d)  cement  rubble  masonry  and  concrete 
pipe  (e)  concrete  masonry  .and  c.i.  pipe  (f) 
cement  rubbie  masonry  and  c.i.  pipe  (g) 
Class  A  concrete  (h)  Cla.ss  B  concrete  (i) 
wooden  po.st  guard  rail  and  vitr.  pipe  (j) 
wooden  post  guard  rail  and  concrete  pipe 
(k)  wooden  post  guard  rail  and  c.i.  pipe 
(1)  concrete  post  guard  rail  and  vitr.  pipe 
(m)  concrete  post  guard  rail  and  concrete 
pilie  (n)  concrete  post  guard  rail  and  c  i. 
pipe,  from  Brantley  &  Cosle.  Knoxville. 
Tenn,,  (street  address  not  available),  (la) 
$86,757  (lb)  $87,462  (Ic)  $86,494  (Id) 
$87,198;  Corunn  Bros.,  Madisonville.  (la) 
$91,201  (lb)  $90,013  (Ic)  $89,398  (Id) 
$88,210  :  Ellis  &  Smeathers,  Owensboro, 
(2a)  $129,041  (2b)  $130,084  (2c)  $120,600 
(2d)  $121,643  (3a)  $100,005  (3b)  $98,256 
(3c)  $84,009  (3d)  $82,260  (3e)  $98,750  (3f, 
$82,753  (4c)  $61,754  (4d)  $59,870  (4f) 
$60,478  ;  Costello  Bros.,  Henson  Bldg., 
Knoxville,  Tenn.,  (2a)  $134,493  (2b)  $136,- 
473  (2c)  $125,861  (2d)  $127,841;  Z.  A. 
Walters,  Saiyersville,  (3a)  $91,531  (3b) 
$92,552  (3c)  $82,494  (3e)  $93,590;  Codell- 
Byans.  Winchester,  (4a)  $66,398  (4b)  $65.- 
094  (4c)  $61,188  (4d)  $59,884  (4e)  $67,701 
(4f)  $62,492;  Vermillion  Constr.  Co..  Bar- 
boursville.  (4a)  $66,173  (4b)  $65,502  (4e) 
$67,207  ;  J.  W.  Harris,  Covington.  (5g)  $96,- 
268  (5h)  $95,828;  Crippen  Constr.  Co.. 
Mercantile  Bldg..  Knoxville.  Tenn..  (5s) 
$108,664  (5h)  $108,096;  Mills  &  Connolly, 
(5g)  $127,384  (5h)  $127,316;  J.  H.  CahiU, 
1540  9th  St..  Louisville,  (6i)  $521,495  (6J) 
$499,519  (6k)  $501,911  (61)  $526,816  (6m) 
$504,841    (6n)    $507,233.     Noted   Dec.   14. 

Ohio — Dept.  Highways  and  Pub.  Wks. 
Columbus,  opened  bids  Dec.  22.  grading, 
bridging  and  paving  roads  in  following 
counties : 

Licking-Knox  Co.,  Sect.  "K"  Columbus- 
Millersliurg  Rd.,  1.42  mi.  reln.-con.  from 
Walsh  &  McDanicl  Co.,  Columbus,  $47.391 ; 
Newark  Paving  &  Const,  Co..  Newark.  $47,- 
422;  H.  Strodbeck,  Ashland,  $48,047,  (Street 
addresses  not  available.) 

Medina  Co.,  Sect.  "Medina  West."  Ash- 
land-Medina Rd.,  .83  mi.,  H.  Strodl>eck.  Ash- 
land,  rein.-con.    $33,912:   brick,   $40,521. 

Lorain  Co.,  Sect.  "N."  "O,"  "P"  Oberlln- 
Norwalk  Rd.,  5  14  mi.  brick.  Ohio  Contg. 
Co.,  Elyrla,  $245,623,  Hill  &  Hill,  Elyrla. 
$240,937,  Highway  Cmst.  (^o..  Elyrla.  $232.- 
108  bituminiius  concrete.  (a-2a)  Franklin 
Asphalt  Paving  Co..  209  South  High  St..  Co- 
lumbus. $166,751,  Ohio  Contracting  Co..  Elv- 
ria.  $186,270.  General  Asphalt  Paving  Co.. 
(no  address),  Cleveland,  $169,040;  bitumin- 
ous concrete,  (a-2b)  Franklin  Asphalt  Paving 
Co..  Columbus.  $178,986.  Mc.Vrthur  &  <'o.. 
Kenton.  $205,846.  Cleveland  Trinidad  Pav- 
ing  Co..   The   Arcade.     Cleveland.    $205,855, 


Con.str.  Co.,  Elyrla. 
Sullivan,  Cincinnati, 
available),     $252,195. 


bitulithic.  Highway 
$227,207;  H  inkle  & 
(street  address  not 
Noted   Dec.    14. 

Ohio — Dept.  Tlighways  and  Pub.  Wks. 
Columbus,  opened  bids  Dec.  19,  grading, 
bridging  and  paving  roads  In  following 
counties : 

Ashland  Co..  Sect.  "B-2,"  Ashland-Nor- 
walk  Rd..  1.093  mi.,  rein.-con.,  from  Allen 
Countv    Paving    Co.    Lima    (stre«t    address 
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Streols  anil  Roads  (Continued) 
not  available),  $32,037.  H.  Strodbeck,  Ash- 
land, $32,315.  E.  A.  Freshwater  &  Sons, 
Painesville,  $32,819;  brick.  H.  Slrcidbeck. 
Ashland.  $37,549.  E.  A.  Freshwater  &  Sons, 
rainesville.  $38,873.  Allen  County  I'aving 
Co..  Lima,  (street  addresses  not  available.) 
J39  9*18 

Lake'  Co.,  Sect.  "B,"  Cleveland- Buitalo 
Rd.,  1.1189  mi.,  brick.  G.  Keener.  Jr..  Madi- 
son. $53,969.  Could  &  Mayback.  Cleveland, 
$58,147,  E.  A.  Freshwater  &  Sons,  Paines- 
ville. (street  addresses  not  available),  $57,- 
042. 

Lake  Co..  Sect.  "A"  Medina-Norwalk  Rd., 
3.42  mi.,  asphalt  macadam  oil.  Losey  Road 
Constr,  Co,.  Kenton.  $49,245,  H.  J.  Hart. 
Elvria.  $54,397  :  tar  macadam,  Losev  Rd. 
Const.  Co..  Kenton.  $49,840.  Barnes  &  Tab- 
bert.  Rockv  Ridge.  $54,'*!  1  rein. -con.,  Losey 
Rd.  Constr.  Co.,  Kenton,  $66,691.  Barnes 
&  Talbert,  Rocliy  Ridge  (street  addre.sses 
not    available).    $65,173. 

Lorain  Co.,  Sect.  "E"  Cleveland-Sandusky 
Rd..  2.11  mi.,  brick.  Ohio  Contracting  Co., 
Elyria.  $207,954.  E,  A.  Freshwater  &  Sons, 
Painesville.  S311.n29.  Mc.\rthur  &  Co..  Ken- 
ton. $212.224 :  bituminous  concrete  oil. 
Highway  Const.  Co..  Elyria,  $165,129, 
BYanklin  Asphalt  Paving  Co..  209  South 
High  St..  Columbus.  $170,946.  McArthiir  & 
Co..  Kenton.  $180,681  ;  bituminous  concrete, 
lake.  McArthur  &  Co.,  Kenton.  $180,681, 
Franklin  Asphalt  Paving  Co,,  Columbus, 
$181,544,  CHeveland  Trinidad  Paving  Co., 
The  Arcade,  Cleveland,  $190,878  :  bitu- 
lithic.  Hinkle  &  Sullivan,  Sullivan,  $222,911. 
Noted   Dec.   7. 

Tex.,  Coleman  —  Coleman  Co.  grading, 
gravel  surfacing,  etc..  (1)  8  mi.  Coleman- 
Comanche  Rd..  16  ft..  526  cu.vd.  concrete, 
23.435  cu.yd,  borrow  and  19.431  cu.yd. 
roadway  excav..  15.295  cu.yd.  gravel  surfac- 
ing, 31,904  lb.  reinforcing.  (2)  6  mi.  Santa 
Anna-Comancho  Rd..  16  ft..  175  cu.yd.  con- 
crete. 21.623  cu.yd.  roadway  and  5.295  cu 
yd.  borrow  excav..  6.133  cu.yd.  gravel  .sur- 
facing, (3)  9  mi.  Santa  Anna-Buffalo  Rd., 
16  ft..  422  cu.yd.  concrete.  49.000  cu.yd. 
earth  excav..  10.480  cu.yd.  gravel  surfac- 
ing. 34.20?  lb,  reinforcing.  (4)  12  mi.  Santa 
.■Vnna-Trickham  Rd..  16  ft..  1,200  cu.yd. 
concrete.  74.500  cu.yd.  earth  excav..  15,775 
cu.yd.  gravel  surfacing.  122.000  lb.  rein- 
forcing, (5)  11  mi.  Santa  Anna-Red  Bank 
Rd.,  16  ft..  749  cu.yd.  concrete.  12.821  cu.yd. 
gravel.  47.294  lb.  reinforcing,  from  Womack 
Constr.  Co..  Sherman,  (1)  $52,986  (2)  $23.- 
120  (3)  $42,990  (4)  $92,877  (5)  $32,627; 
McClung  Constr.  Co..  Cleburne.   (1)   $53,213 

(3)  $45,308  (4)  $94,586;  Smith  Bros.. 
Crockett.  (1)  $53,757  (2)  $23,075  (5)  $33,- 
616  ;  Scarborough  &  Davis,  Gaston  Bldg.. 
Dallas.  (3)  $44,671  (4)  $93,968;  McCov  & 
Richards.  Arlington.  (5)  $33,926.  En'grs. 
ests.    (1)    $57,500    (2)    $25,500    (3)    $47,500 

(4)  $100,000    (5)    $37,500. 

Tex.,  .Jefferson— Marion  Co.  grading,  clay- 
ing, gravel  surfacing  and  bridging  (1)  8.8 
mi.  State  Highway  8.  from  here  to  Cass  Co. 
line.  16  ft..  (2)  3.56  mi.  State  Highway  8. 
from  here  to  Marion  Co.  line.  16  ft.,  from 
Henderson  &  Co..  Omaha.  (1)  $53,752  (2) 
$34,115  ;  'R'omack  Constr.  Co..  Sherman.  (1) 
$56,524  (2)  $36,490;  Cocke  &  Turner.  Mar- 
shall. (1)  $57,666  (2)  $39,176.  Engrs.  est. 
(1)   $100,980  (2)  $66,945.     Noted  Nov.  23. 

Tex.,  Kerrville — Kerr  Co.  grading,  gravel 
surfacing,  etc..  4.45  mi.  State  Highway  41, 
16  ft..  639  cu  >'d.  concrete.  15.425  cu.yd. 
roadway  and  11.883  cu.yd.  borrow  excav.. 
9.458  cu.yd.  gravel  surfacing.  73.940  lb.  re- 
inforcing, from  G.  .Alvis.  Winnsboro.  $30.- 
953  ;  McCall-Moore  Eng.  Co..  Amicable 
Bldg..  Waco.  $32,823  ;  R.  G.  Buckner  &  Son. 
Cleburne,    $32,502.      Engrs.   est.    $35,000. 


Oklalioma — .State  Hy.  Comn.,  Oklahoma 
City,  hardsurfacing  9.684  mi.  Federal  Aid 
Project  74.  Murray  Co..  from  Western 
Constr.  Co..  Ardmore.  $80,992.  T.  C.  Ot- 
tinger.  Hinton.  $124,468.  Allen  &  Hari-ison. 
315  Qnpire  Bldg..  Oklahoma  Citv.  $110.- 
985;  12.278  mi.  Federal  Aid  Project  82, 
Latimer  Co..  from  V.  C.  Cossata.  Oklahoma 
City  (street  address  not  available)  :  1.986 
mi.  Federal  Aid  Project  90.  Carter  Co..  from 
Baum  Constr.  Co..  Durant.  $34,993.  V.  C. 
Cossata,  Oklahoma  Citv  (street  address 
not  available).  $63,345.  Rheinhart  &  Dono- 
van. 803  Tradesmen  Natl.  Bldg..  Oklahoma 
City,    $60,979. 

California — State  Hy.  Dept.,  Sacramento, 
grading  and  asphalt  macadam  paving  (1) 
8.2    mi.   road    between    Morrisons   Crossing 


and  Marysville,  Yuba  Co,  (2)  8.2  mi.  be- 
tween Hollister  and  Pacheco  Pass  Rd..  San 
Benito  and  Santa  Clara  Counties,  (3)  14.2 
mi.  road  between  westerly  boundary  and 
Califa,  Madera  Co.,  grading  and  concrete 
paving  (4)  1.8  mi.  between  Hercules  and 
Rodeo.  Contra  Costa  Co.,  grading  (5)  7.4 
mi.  between  Hueneme  Rd.  and  Rindge 
Ranch.  Ventura  Co.,  from  Blumenkranz  & 
Vernon,  Farmers  &  Merchants  Bank  Bldg,, 
Stockton,  (1)  $141,275  (3)  $238,172;  W.  E, 
Hall,  500  Market  St..  Riverside.  (1)  $190.- 
^575  (2)  $164,636  (3)  $224,494;  Granite 
Constr.  Co,.  Watsonville.  (2)  $131,732;  J. 
Phillips.  637  Santa  Rey  Ave..  Oakland.  (2) 
$210,412;  R.  T.  Shea,  169  West  7th  St., 
Riverside,  (3)  $193,648;  L.  Tagnon,  1735 
Napa  St..  Vallejo.  (4)  $33,519;  Lord  & 
Bishop,  Cloverdale.  (4)  $4(i,851 ;  T.  M. 
Burns,  2207  N  St.,  Sacramento.  (4)  $41,- 
620  ;  Hauser  Constr.  Co.,  1109  Hobart  Bldg., 
San  Francisco,  (5)  $598,085;  W.  B.  Arndt. 
Clironicle  Bldg.,  San  Francisco.  (5)  $599.- 
644  ;  Utah  Constr.  Co..  824  Phelan  Bldg.. 
San  Francisco.  (5)  $627,285.  Noted  Dec.  7. 
Calif,,  Daly  City — Grading  37,000  cu.yd. 
in  Vista  Grand  Park,  from  C.  J.  Lindgren, 
El  Cerrito  Ave.,  Burlingame,  $1.25  per  cu.yd. 
Calif..  Los  AngeleN — Improving  Melrose 
Ave.  between  Seward  and  Gower  Sts..  (1) 
grading    (2)    184.455    ft.   concrete  pavement 

(3)  57.200    ft.    grading,    oiling    and    rolling; 

(4)  5.418  ft.  curb  (5)  8.752  ft.  sidewalks, 
from  W.  Liddington.  420  East  60th  St..  (1) 
$7,309  (2)  $0.23  (3)  $0,059  (4)  $0.52  (5) 
$0.195 ;  Fairchild-Gilmore-Wilton  Co..  Los 
Angeles  Ry.  Bldg..  (1)  $9,300  (2)  $0.25  (3) 
$0.08  (4)  $0.60  (5)  $0.21;  W.  D.  McCray, 
Amer.  Bank  Bldg..  (1)  $6,500  (2)  $0.24 
(3)  $0.07   (4)   $0.54   (5)   $0.20. 

CONTRACTS     AWARDED 

N.  Y..  St.  George — J.  A.  Lynch,  pres. 
Richmond  Boro.  Boro  Hall,  repaying  road- 
way of  Bay  St..  granite  block  on  6  in. 
concrete,  to  M.  I.  Sachs.  246  South  9th 
St..    Brooklyn.    $34,128.      Noted   Dec.    14. 

West  Virginia — State  Hy.  Dept..  Charles- 
ton, grading  5  mi.  Union-Rock  Camp  Rd., 
Project  304  5  Monroe  Co..  26.250  lin.ft. 
clearing,  32.400  cu.yd.  unclassified  and 
8.000  cu.yd.  borrow  excav.,  839  cu.vd.  con- 
crete. 25.200  Ih  reinforcing.  1,410  lin.ft. 
18  in.  vitr.  clay  pipe,  to  J.  Carola.  Ron- 
ceverte,  $62,972  ;  6  mi.  Gilboa-Drennen 
Rd..  Project  3047.  Nicholas  Co..  31.680 
lin.ft.  clearing.  73.700  cu.yd.  unclassified 
and  3.450  cu.yd  borrow  excav..  618  cu.yd. 
concrete,  13.350  lb  reinforcing.  450  cu.yd. 
cement  rubble  masonry.  1.920  lin.ft.  IS  in. 
vitr.  clay  pipe,  to  Tincher  &  Landacre, 
Richwood,  $75,734  ;  6  mi.  Sunset-Frost  Rd.. 
Project  3182  A,  Pocahontas  Co..  31,450 
lin.ft.  clearing.  61.400  cu.yd.  unclassified 
and  1,100  cu.yd.  borrow  excav..  647  cu.yd. 
concrete.  9.265  lb.  reinforcing,  2,030  lin.ft. 
18  in.  vitr.  clay  pipe,  to  B.  C.  Cornett, 
Independence.  Va..  $62,367;  5J  mi.  Marrow. 
bone-Crum  Rd..  Project  3188.  Wayne  Co., 
27.300  lin.ft.  clearing.  91,000  cu.yd.  un- 
classified excav..  20.000  sta.yd.  overhaul, 
1,060  cu.yd.  concrete,  28.000  lb.  reinforc- 
ing. 1.750  cu.yd.  cement  rubble  masonry. 
1.400  lin.ft.  IS  in.  vitr.  clay  pipe.  10.000 
cu.yd.  borrow  of  rock  for  special  rock 
fill,  to  C.  E.  Price.  Huntington.  $113,288: 
8.3  mi.  Gassaway-Frametown  Rd..  Project 
3157.  Braxton  Co..  43.800  lin.ft.  clearing. 
125.000  cu.yd.  unclassified  and  43,721  cu. 
yd.  borrow  excav..  18,038  sta.yd.  overhaul. 
1.845  cu.yd.  concrete.  138.638  lb.  reinforc- 
ing, 2.994  cu.yd.  cement  and  2.363  cu.yd. 
dry  rubble  masonry,  to  Sutton  Constr  C^o.. 
Ashland.  Ky..  $210,478  ;  8.2  mi.  West  Union- 
Ritchie  Co  line  Rd..  Project  3160,  Dod- 
dridge Co..  42.967  lin.ft.  clearing.  90.000 
cu.yd.  unclassified  and  15.570  cu.vd.  borrow 
excav..  13.146  sta.yd.  overhaul,  731  cu.yd. 
concrete,  9.001  lb.  reinforcing,  3,016  lin.ft. 
18-36  in.  rein. -con.  pipe,  etc.  to  Rogers  & 
Shumway.  Worthington,  $109,615;  Valley 
Head-Webster  Co.  line  Rd..  Project  3033, 
Randolph  Co..  62.840  lin.  ft.  clearing.  160.- 
000  cu.yd.  unclassified  and  6,000  cu.yd. 
borrow  excav..  5.000  sta.yd.  overhaul.  1.340 
cu.yd.  concrete.  30.000  lb.  reinforcing,  2.000 
cu.yd.  cement  and  2.700  cu.yd.  dry  rubble 
masonry.  4,500  lin  ft.  15-24  in.  corrugated 
metal  pipe.  etc..  to  Belasco  Constr.  Co., 
Webster  Springs.  $187,244;  7  mi.  Upper 
Tract-Grant  Co.  line  Rd..  Proiect  3014. 
Pendleton  Co..  31.020  lin.ft.  clearing.  50,000 
cu.yd.  uncla.ssified  and  3.900  cu.yd.  borrow 
excav..  3.300  sta.yd.  overhaul.  723  cu.yd. 
concrete.  9.000  lb.  reinforcing,  1.820  lin.ft. 
15-24  in.  corrugated  metal  pipe,  etc.,  to 
J.  J.  Battershell  &  Son.  Virgilina.  Va., 
$64,525  ;  Northwestern  Turnpike.  Project 
122  .\,  Mineral  Co..  42.670  lin.ft.  clearing. 
55.000  cu.yd.  unclassified  excav..  19,000  sta. 
yd.  overl'aul.  1.050  cu.yd.  concrete.  10.600 
lb. ■  reinforcing.  3.350  lin.ft.  15-24  in.  corru- 
gated metal  pipe.  etc..  to  .1.  J.  Battershell 
&  Son,  Virgilina,  Va.,  $79,032  ;  grading  and 


grave!  surfacing  3  mi.  St.  Marys-Eelmont 
Rd..  Project  3078  A,  Pleasants  Co.,  12,474 
lin.ft.  clearing,  36,000  cu.yd.  unclassified 
and  5.425  cu.yd.  borrow  excav..  1,000  sta. 
yd.  overhaul,  590  cu.yd.  concrete,  410  .cu. 
yd.  cement  rubble  masonry,  706  lin.ft.  15-30 
in.  rein. -con.  pipe.  7.400  cu.yd.  gravel  sur- 
facing, etc.,  to  Rogers  &  Shumway,  Worth- 
ington. $54,707  ;  2.12  mi.  New  Martinsville- 
North  Rd.,  Project  3082,  Wetzel  Co.,  11.240 
lin.ft.  clearing.  9.350  cu.yd.  unclassified 
excav.,  129  cu.yd.  concrete,  2,250  lb.  rein- 
forcing. 274  lin.ft.  15-18  in.  rein.-con.  pipe. 
6,700  cu.yd.  gravel  surface,  etc.,  to  Ritchie 
&  Ritchie,  Ravenswood,  $19,546  ;  grading 
and  paving  with  rock  asphalt  7.5  mi. 
War-Newhall  Rd.,  Project  3226.  McDowell 
Co..  to  W.  J.  Weakland  Co.,  Charleston, 
$290,421.     Noted  Nov.  30. 

Fla.,  Chlpley  —  For  20,000  sq.yd.  one 
course  concrete  sidewalks,  to  J.  P.  Mor- 
gan Paving  Co.,  Woodward  Bldg.,  Birming- 
ham,  $1.33   per  sq.yd. 

Fla.,  Miami — Dade  Co.  paving  with 
macadam  Miami-Gardens  Rd.,  to  H.  P 
Duval,  Miami,  $11,891;  Lemon  City  Rd.  to 
H.  L.  Clark.  Miami.  $4,640  ;  Ave.  L  and 
42nd  St.  Rds.,  to  S.  Roundtree,  Miami,  $33,- 
634;  83.500  sq.yd.  oiling,  to  L,  H.  Leh- 
man, Miami,   $0,105   per  sq.yd. 

Alabama — State  Hy.  Dept..  Montgomery, 
grading,  surfacing  and  constructing  creo- 
soted  timber  bridges  on  18.67  mi.  highway 
fi-om  Montgomery  Co.  line  to  Union  Springs, 
Federal  Aid  Projects  1  and  08,  Bullock  Co 
to  D.  R.  Cook  &  Co.,  Selma.  $326,228  •  grad- 
ing and  gravel  surfacing  13.897  mi. 
Opelika-Waverly  Rd..  Lee  Co.,  to  R  D. 
Chambers  &  Co.,  West  Point,  Ga.,  $172,019 
Noted  Dec.  21.  ,  .  »    .i,^..,. 

Alabama — State  Hy.  Dept.,  Montgomery, 
grading  and  paving  with  warrenite  bitu- 
lithic  on  stone  macadam  11.175  mi.  Mont- 
gomery-Birmingham Highway  from  Calera 
to  Chilton  Co.  line.  Federal  Aid  Project  99, 
Sect.  B.  and  11.408  mi.  Montgomery-Bir- 
mingham Highway,  from  Calera  to  Jeffer- 
son Co.  line.  Federal  Aid  Project  99  Sect 
A.  to  W.  T.  Taylor  Constr.  Co..  Wilsonville' 
$412,857  and  $362,760  respectively.  Noted 
Dec.    14. 


Miss..  McComb  City — Pike  Co..  curbing 
guttering,  grading  and  building  sidewalks. 
t'JgLawrence,    Nixon    &   Phillips,     Jackson, 

t  'P''-  „l'^5S''t''~T>aporte  Co.,  gravel  sur- 
facing 28.000  ft.  Bear  Rd..  16  ft.  to  G  M 
Gro.ss  Constr.  Co..  Laporte.  $43,900,  engrs 
est.  $57,188  ;  9.000  ft.  Bell  Rd..  16  ft.  to 
Taylor  &  Alkire.  Laporte,  $25,449.  engrs 
est.  $26,000  ;  grading  and  graveling  14.'300 
ft.  Sellers  Rd..  16  ft.,  to  P.  C.  Teach 
Hen.sselaer.  $25,800,  engrs.  est.  $32,489. 
Noted    Sept.    28. 

Intl..  Terre  Haute  — •  Vigo  Co.  to  Car- 
penter Constr.  Co..  Terre  Haute  (street  ad- 
S,''<'s^,""t  available),  graveling  8.5  mi.  John 
N.  White  Rd  .  30  ft..  $84,002.  engrs.  est. 
$110  983  ;  13,400  ft.  J.  A.  Crabb  Rd  .  16  ft., 
$25,978.  engrs.  e.st.  $27,800  ;  11  220  ft 
Fromme  Rd..  30  ft.,  concrete.  $80,762  engrs 
est.  $112,769;  to  J.  M.  Robertson  Terr» 
Haute  (street  address  not  available)  2  25 
mi.  George  Woodsman  Rd..  16  ft.,  $25,834 
engrs.    est.    $25,512.      Noted    Dec.    7. 

Ind..  Warsaw) — Paving  12.324  ft  East 
Market  St..  45  ft..  61.633  ft.  asphalt  on 
concrete,  to  Indiana  Constr.  Co.,  Warsaw. 
$93,951.     Engrs.   est.    $97,500. 

la..  Mt.  Ayr — Ringgold  Co.  grading  Fed- 
eral ,\id  Proj.^ct  123.  37.900  cu.vd.  excav. 
in  connection  with  overhead  cro.ssing  over 
Chicago  Great  Western  tracks,  also  Project 
141.  6  mi.  road  from  Union  Co.  Line  south 
toward  here.  69.046  cu.yd.  excav..  to  C  C 
Barnes  Co..  323  5th  St.,  Des  Moines,  $29,- 
099,     Noted  Nov.  30. 

la..  Mt.  Ayr — Ringgold  Co.  grading  5.9 
mi.  primary  road  west  and  northwest  of 
Kellerton.  to  B.  N.  Dills  &  Son.  Mason 
City.  111.868  cu.vd.  excav.  $0,265  per  cu 
yd.,    etc..    total   $29,645      Noted   Dec.   7. 

S.  n..  Canton — E.  A.  .Tones,  and.  Lincoln 
Co..  gravel  .surfacing  17  mi.  State  Project 
8.  to  Western  Bridge  &  Constr.  Co..  74.S 
Peters  Trust  Bldg.,  Omaha,  Neb.  Noted 
Nov.    23. 

Tex..  Hondo  —  Medina  Co.  grading  and 
gravel  surfacing  23.53  mi.  highway,  18  ft., 
to  Kuyk.ndall  &  Shelton,  Temple,  $149,388. 
Noted  Dec.  7. 

Oklalinma  —  State  Hy.  Dept.,  Oklahoma 
City,  grading  and  concrete  paving  3.492  mi. 
Federal  Aid  Project  86.  Tulsa  Co.,  to 
Standard  Paving  Co.,  1742  East  6th  St„ 
Tulsa,  earth  excav.  at  $0.25.  loose  rock 
$0.60.  overhaul  $0  05.  borrow  $0.27.  concrete 
$18.50.  concrete  paving  $2.35,  total  $127,- 
150.     Noted  Nov.  23. 

Okla.,  Oklahoma  Cit.v — Paving  from  Main 
to  Lin  wood  Sts.,  IJ  in.  sheet  asphalt  1  in. 
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binder,  on   6   in.  concrete,  to  Western  Pav- 
ing    Co.,     Tradesman     Natl.    Bank     Bide., 
$28,513.  „  , 

Arizona — Stato  Hy.  Comn..  Phoenix.  2  in. 
asphaltic  concrete  surfacing  ^  ml.  road  In 
Pinal  Co.  from  junction  of  M.sa-Superior 
Hlchwav  with  Florence-Superior  Highway, 
westward  toward  Jlisa.  18  ft.,  to  Pacific 
Constr.  Co..  Home  BuiU'.ers  Bldg..  Phoenix. 
»61,776,  with  additional  material  at  ?8.bu 
per  cu.yd.  and  $0.30  per  ton  per  mi.  haul- 
age* 

Oreiron — State  Hy.  Comn..  Salem,  ccrnent 
concrete  paving  .i-67  mi.  Holmis  Gap-Kick- 
reall  Sect,  state  highway.  Polk  Co.,  16  ft., 
to  Oregon  Contract  Co.,  Hlake-McFall  Bldg., 
Portland.  $135.U0ii:  ii.S  mi.  Monmouth  to 
Polk  Co.  line  section.  16  ft.,  to  Cummings 
&  Lapoint,  922  Kelly  St.,  Portland,  $219,000. 

Cnlif.,  1-OM  .\iiBele» — Improving  16th  Si 
between  Crenshaw  Blvd.  and  Arlington 
Ave.,  to  G.  R.  Curtis.  2440  East  26th  St., 
$114,417.     Noted   Nov.   23. 

Calif.,  I.OS  AnceleH  —  Paving  Lexington 
Ave.  between  Western  Ave.  and  Gordon  St., 
123.513  sq.ft.  warrenite  bitullthic  paving. 
1,420  sq.ft.  irrading.  oiling  and  rolling, 
2,723  ft.  curbT  4.4  29  .sq.ft.  walks,  6.812  sq. 
ft.  gutter,  etc..  to  G.  H.  Oswald,  366  East 
5th  St.,  $44,0011. 

Calif.,  Snii  DieBO — Improving  FH.  Stock- 
ton Dr.  et  al.  to  Kairchilds-Gilmore-Wilton 
Co.,  Pacific  Electric  Bldg.,  Los  Angeles, 
$39,071.     Noted  Nov.  2. 

Industrial  Works 

I'BOI'O.SKI)    WOKK 
MnHH..     I'itlslield  —   Berkshire     Products 
Corp.    plans    electric    manufacturing    plant. 
$70,0110  to  $100,000.     J.  M.  Vance,  24  North 
St.,    archt. 

Man"..  Si>rinBfleld — Springfield  Dairy  Sys- 
tem, 70  Vi-ntura  St..  plans  bottling  plant, 
rein. -con.,  plain  foundation.  C.  J.  Gram, 
elk. 

N.  Y..  Brooklyn — Brooklyn  Edlsnn  Co.. 
360  Pearl  St..  somi  takes  bids  new  power 
plant,  initial  capacity.  2  units.  SO.ooo  k.w. 
each,  ultimate  total  capacity  400,000  k.w., 
Marshall  St.  $10,000,000.  T.  E.  Murray, 
Inc..  55  Duane  St..  New  York,  archts.  G. 
U  Knight.  360  Pearl  St..  en.gr.  This  cor- 
rects report  in  Dec.  21   issue. 

N.  Y.,  Dunkirk — Amer.  Locomotive  Co., 
30  Church  St.,  New  York  City,  plans  brick, 
addition  to  plant,  here.  $50,000.  Archi- 
tect not  announced. 

N.  v.,  Troy — Fuller  &  Warren  Co.,  foot 
of  Monroe  St..  will  rebuild  portion  of  works, 
on  Kivcr  St..  which  was  recently  destroyed 
by  Fire.  $5,'j,000.  Architect  not  announced. 
N.  J.,  Elizabeth — .\mer.  Type  Fdry.  Co., 
Communipaw  Ave.  .lersey  City,  plans  ad- 
ministratiim  building.  165  ft.  long,  and  as- 
.vembling  plant.  600  ft.  long.  1  and  2  story, 
W'est  Grand  St.,  here.  $750,000.  Day  ii 
Zimmerman,  611  Chestnut  St.,  Phila.,  cngr. 
Pa.,  Tullytown — Megargee  Paper  Mills. 
16  South  5th  St.,  Phila.,  does  not  plan  to 
build  plant  here.  This  corrects  report  in 
Nov.   30    issue. 

Pa..  Willianisport^ — Glosser  Motor  Car 
Co.,  24  8  William  St.,  plans  3  story  and 
basement.  43  x  66  ft.  rein. -con.,  brick  and 
steel  g.arage,  William  and  West  Church  Sts. 
$50,000. 

W.  Va.,  nnrklinnnon — Belgrade  Glass  Co. 
plans  1  story.  95  x  315  ft..  corrug.ated  iron 
or  brick  plant.     Architect  not  selected. 

W.  Vn..  Kenova  —  Morgan  Bros,  plan 
hardwood  lumber  mill.  $60,000.  Architect 
not   announced. 

W.  Va..  T.oKan  —  Kentucky  and  Wes* 
Virginia  Power  Co..  30  Church  St..  New 
York  City,  having  plans  prep.ared  by  F.  R. 
Weller.  engr.  Mills  Bldg.,  Wash..  D.  C  1 
story  and  basement,  50  x  120  ft.,  boiler 
house  addition,  reln.-oon.,  brick  and  steel. 
$800,000. 

liy..  I'tidiirah — Paducah  Ice  Co.,  having 
plans  prepared  bv  Pillsbury-Becker  Eng. 
Co..  archts,  119  South  llth  St..  St.  Lauis. 
Mo.,  2  storv.  75  x  220  ft.,  ice  plant,  Soutn 
3rd   St.     $700,000.     Noted  Nov.  30. 

Ind..  RvnnHville — Kvansville  Packing  Co.. 
Morgan  Ave.,  having  plans  prep.ared  by  M. 
E.  Iioyle  &  Co..  archts..  Furniture  Bldg.. 
3  story  and  basement,  31  x  42  ft.  packing 
plant,  rein.-con.  .and  brick,  concrete  pile 
foundation.      $45,000. 

Ind.,  Ft.  Wnyne — Ft.  Wayne  Box  Co., 
Calhoun  and  Superior  Sts.,  ])lans  factory, 
Superior  St.  $1 00,000.  Architect  not  an- 
nounced. 

Ind.,  IndlnnapoliH — Amcr.  Can  Co.,  120 
Bway..  New  York  City,  plans  4  story  and 
basement,  34  x  230  ft.  factory,  rein.-con., 
concrete  pllo  foundation.  South  East  St. 
$300,000.     Private  plans. 


Ind.,  Lawrenceburg  —  Johnson  &  Klare 
Furniture  Co.  plans  3  story  and  basenient. 
80  X  300  ft.  factory,  stucco  and  frame. 
$58,000.      Private    plans. 

Ind..  .Marion — Marion  Machine  and  Fdry. 
Co  plans  2  story  and  l)a.sement,  45  x  TOO 
ft.  machine  and  foundry  addition,  brick 
and  steel.  3rd  St.  $100,000.  H.  Elder, 
Marion,  archt. 

Mirli..  Albion— Service  Caster  &  Truck 
Co  c/o  11  11.  Sheldon,  316  East  Porter 
St "  soon  lets  contract  1  story,  50  x  200  ft. 
brick  and  steel  factory  $40,000.  Private 
plans. 

Mich.,  Albion — See  "Buildings." 

Jlleh.,  Grand  RapldN  —  C.  J.  Litscher 
Electric  Co..  41  Market  Ave.,  plans  to  re- 
build 3  storv  and  basement,  60  x  130  ft., 
rein.-con.  and  brick  factory,  plain  founda- 
tion. Market  St..  recently  destroyed  by  fire. 
$150,000.  Owen.  Ames  &  Kimball.  Michi- 
gan Trust  Bldg.,  may  build  on  cost  plus 
basis. 

HI.,  ChionBo — Electrical  Dealers  Supply 
Co.,  162  West  Randolph  St..  having  plans 
prepared  bv  S.  N.  Crowen,  archt..  400 
North  Michigan  Ave..  3  story,  100  x  250  ft. 
factory,  rein.-con.,  brick  and  steel,  Diversey 
Ave.  near  Oakley  Ave.     $150,000. 

HI.,  ChiraBo — Griswold  &  Walker,  1520 
South  Halsted  St.,  having  plans  prepared 
by  O.  Van  Gunten,  archt.,  26  East  Huron 
St.,  6  story,  100  X  126  ft.  warehouse,  rein.- 
con.,  brick  and  steel,  1525-35  Newberry  Ave. 
$250,000. 

HI..  Peoria  —  Meyer  Furnace  Co.,  1300 
South  Washington  St.,  plans  to  rebuild 
its  factory  recently  2destroyed  by  fire. 
$100,000. 

Win..  Cuduliy — Milwaukee  Vinegar  Co., 
79  Buffalo  St.,  Milwaukee,  ha\'ing  plans 
prepared  by  E.  R.  Leibert,  archt.,  432 
Bway.,  Milwaukee.  3  story,  100  x  110  ft., 
yeast  factory,  brick  and  steel,  here. 

Win.,    Iron    Kiver — See    "Watenvorks." 

Wis.,  Madison  —  Capitol  City  Garage, 
South  Pinckney  St..  having  plans  prepared 
by  F.  I/.  Kronenberg.  archt..  Carroll  Bldg.. 
2  story.  66  x  165  ft.,  garage  and  repair 
shop,  brick,  rein.-con.  and  steel,  plain  foun- 
dation, Wiushington  St.     $60,000. 

Wis.,  MndiHOn  —  L.  F.  Schoelkopf.  210 
East  Washington  Ave'.,  plans  1  story,  66  x 
150  ft.,  garage  and  .automobile  supply  sta- 
tion, brick,  rein.-con.  and  steel,  plain  foun- 
dation. East  Main  St.  $50,000.  Architect 
not   selected, 

AVifl.,  Madison — Wisconsin  State  Hospital 
Comn.,  c/o  W.  F.  IjOrenz,  Mendott.a  St, 
having  plans  prepared  by  A.  Peabody, 
archt.,  Capitol  Bldg.,  1  story,  45  x  124  ft, 
brick  and  rein.-con.  garage.  $40,000. 

Win.,  Milwaukee  —  R.  L.  Clark.  221.< 
Meinecke  Ave.,  ha\ing  plans  prepared  by  C. 
H.  Thoringer,  archt.,  3328  State  St.,  2  story 
and  basement,  100  x  140  ft.,  brick  and 
concrete  garage,  plain  foundation,  20th  St. 
$65,000. 

Wis.,  StetNonvillo — Ripon  Produce  Co., 
c/o  A.  E.  Wells,  secy.,  Ripon,  plans  1  storj-, 
50  X  95  ft.,  brick,  rein.-con.  and  steel  dairy, 
plain  foundation,  here.  $40,000.  Architect 
not  selected. 

Wis.,  Stevens  Point — Consolid.ated  Water 
Power  &  Paper  Co..  Wisconsin  Riipids, 
having  plans  prepared  by  L.  A.  Be  Guere. 
engr..  Wisconsin  Rapids.  2  story,  paper  mill 
and  hydro  electric  generating  plant,  brick, 
rein.-con.  and  steel,  plain  foundation. 
$300,000. 

Wis,.  Stratford  —  Stratford  Light  & 
Power  Co.  plans  hydro  electric  generating 
plant  with  steam  auxiliary  and  distribution 
s.vslim,  brick,  rein.-con.  and  steel,  plain 
foundation.  $65,000.  Architect  not  se- 
lected. 

WiH.,  Waiiiiiikee — Waunakee  Canning  Co., 
c/o  A.  P.  Kenney,  Waunakee  State  Bank, 
plans  2  story,  60  x  9.'i  fl..  brick,  rein. -coll. 
and  steel  factory,  plain  foundation.  $100,- 
000.     Architect  not  selected. 

WiH.,  Waupnrn — landsay  Light  &  Power 
Co.  had  )>lans  prejiared  hvdro  electric  gen- 
erating and  powir  plant,  brick  and  steel. 
plain  foundation.    $50,000.     Private  plans. 

Minn.,  St.  Paul— L.  W.  Jordan  Co.,  118 
AWst  7th  St..  jilans  2  story  and  basement. 
105  X  190  ft.  farage  and  sales  building, 
rein.-con.  and  brick,  118  West  7th  St.  $65,- 
000.     Architect  not  announced. 

Okltt.,  Tanlon — See  "Waterworks," 

Oklii..  Weatlierford — Having  plans  pre- 
pariil  power  plant,  waterworks  and  elec- 
tric light  extensions.  $114,000.  V.  V.  Long 
&  Co..  1300  Colcord  Bldg.,  Oklahoma  City, 
engr.s. 

Wash..  Walla  Wolla — WTiitman  College 
plans    central    heating    plant,    on    Campus. 

$80,000. 


Ore,,  Astoria — Hammond  Lumber  Co.,  As- 
toria, will  build  sawmill,  planing  mill,  sash, 
door  and  box  factory,  to  replace  plant  re- 
cently destroyed  by  fire.  $700,000.  Work 
will  probably  be  done  by  day  labor. 

Ore.,    l*ortland — See    "Miscellaneous." 

Calif.,  I'etuliinui  Petaluma  Ice  &  Cold 
Storage  Co.,  (branch  of  Natl.  Ice  &  Coal 
Storage  Co.,  Postal  Telegraph  Bldg..  San 
Francisco),  had  plans  prepared  alterations, 
additions  and  installation  of  equipmi'nl  in 
cold  storage  plant,  rein.-con.,  here.  Cost 
incl.  equipment  $100,000.     Private  plans. 

Calif.,  St«ekt«n — H.  Cowell  Estate,  c/o 
W.  H.  George,  secy..  2  Market  St..  San 
Francisco,  having  plans  prepared  by  H.  H. 
Meyers,  archt..  Kohl  Bldg..  San  Francisco, 
1  or  2  story.  80  x  100  x  150  ft.,  rein.-con. 
garage.  Hunter  and  Channel  Sts,,  here. 
$50,000. 

Que.,  Terrebonne — Limoge  &  Co..  plans 
40  X  80  ft.  rein.-con.  and  cement  factory. 
$45,000.  Work  will  probably  l>e  done  by 
day   labor. 

Ont..  Port  Arthur — Pub.  Utilities  Comn. 
requested  Hydro  Electric  Comn.  of  Ontaria. 
University  Ave..  Toronto,  to  install  addi- 
tional unit  in  Cameron  Falls  power  plant 
on  Nipigon  River.  P.  A.  Gaby,  University 
Ave.,  Tonmto,  ch.  engr. 

Ont.,  Toronto  —  Kellogg  Toasted  Corn 
Flakes  Co..  4o  Strachan  Ave.,  purchased 
site  on  Victoria  Park  Ave.  and  plans  to 
build  concrete,  brick  and  steel  factory  next 
year.     $150,000. 

BIDS    DESIKED 

Pa.,  Erie  —  M.  Griswold,  c/o  Griswold 
Mfg.  Co..  Erie,  t.'iking  bids  2  story  and 
basement,  100  x  150  ft.  brick  garage,  20th 
and  State  Sts.  $40,000.  Private  plans. 
Northwestern  Motor  Co.,  Erie,  lessee, 

S.  C,  Great  Falls  —  Jan.  15,  by  R  S. 
Mebane.  pres.  Republic  Cotton  Mills.  1 
story,  400  x  4.000  ft.,  rein.-con.  mill.  $500,- 
000.  J.  E.  Sirrine,  South  Main  St.,  Green- 
ville, archt. 

Ind.,  Evansville — Evansville  Packing  Co.. 
Morgan  Ave.,  taking  bids  3  story.  31  x  4i 
ft.  packing  plant,  rein.-con.  and  brick,  con- 
crete pile  foundation.  $45,000.  H.  E. 
Boyle  &  Co..  Furniture  Bldg.,  archts. 

Hi.,  C'hieaEo — Nelson  Uro.s..  c/o  O.  Van 
Gunten.  archt..  26  East  Huron  St.  receiv- 
ing bids  3  story.  50  x  125  ft.,  rein.-con., 
brick  and  steel  auto  sales  and  repair  shop. 
6310-14    Bway.      $100,000. 

Tex,,  Waco — Jan.  10.  by  M.  W.  Scott  & 
Co..  archts..  4125  Franklin  St..  4  story.  54 
X  104  ft.,  loft  and  warehouse,  rein. -ccm.  an<l 
brick,  plain  foundation,  for  Wetttherred 
Transfer  &  Storage  Co.,  623  Jackson  St. 
$75,(100. 

Calif..  Oakland — California  Packing  Corp., 
101  California  St.,  San  Francisco,  receiv- 
ing bids,  factory  and  warehouse,  each  1 
and  2  story,  rein.-con.  and  brick,  1st  and 
Filbert  Sts..  here.  P.  Bush,  101  California 
St.,  San  Francisco,  engrs. 

Calif..  San  Fraiieisro — A.  S.  Bugbee, 
archt.,  26  Montgomery  St.,  receiving  bids  2 
story  and  basement,  rein.-con..  garage  and 
service  station,  capacity  300  cars.  2  street 
frontages  150  ft.  and  130  ft.,  Stevenson 
St.  between  Eeker  and  Je.ssie  Sts.,  for  Steven- 
son Garage,  Inc..  c/o  architect.  To  ex- 
ceed $40,000.     Noted  Dec.  14. 

CONTRACTS  AWARDED 

Maws.,  Ilolyoke — D.  O'Ccmnells  Sons.  480 
Hanipd.n  St..  will  build  2  story  110  x  120 
ft.  garage,  brick,  plain  foundation,  Dwight 
St.,  by  day  labor.      $50,000. 

Pa.,  Moiiessen — Monessen  Fdrv.  &  Ma- 
chine Co..  1  story,  32  x  100  ft.  plant,  to 
Pittsburgh  Bridge  &  Iron  Wks.,  Rochester. 

Pa..  Phila. — Breyer  Ic.>  Cream  Co..  8th 
and  Cumberland  Sts..  2  storv.  factorv.  4  3rd 
and  Woodland  Sis.,  to  W.  F.  Kollce'&  Co.. 
2601   Oxford   .Vve.,    $45,000. 

Pa,,  I*lttslnirBl»  —  Suiierior  Auto  Acces- 
sories Co.,  1342  Forbes  St..  1  storv  and 
basement.  100  x  145  ft.  and  78  x  120  ft. 
garage,  I-iaum  Blvd.  and  W^iodworth  Ave., 
to  Conley  &  DeMev.  127  North  Hiland  Ave 
Archts.  est.   $50,000.     Noted  Dec.   14. 

Va.,  .\lta  VlHta — Alta  Vista  Cotton  Mil 
Co.  3  additions  to  plant,  brick  and  timber 
to  Palmer-Spivey  Co..  Elizabeth  Ave, 
Charlotte,   N.  C.   $100,000. 

L,a..     Raton     Ronge  —  Bd.     Regents     o 
Louisiana    Stale    I'liiversity.    1    story,    engi 
neerlng  shop  and  power  plant.   325   ft.  Innin 
with  four  100  ft.  wings,  concrete  and  brick, 
to    I'^tcs.    Williams    &    Ragsdale.    Sclmlt.ar 
Bldg.,    Memphis.    Tenn..    $147,158. 

Ind.,  IndlanaiwIlB — Amer.  Can  Co..  120 
Bway..  New  York  Citv.  4  story  and  base- 
ment. 34  X  230  ft.  factory,  rein.-con..  brick 
and  terra  cotta  tile,  to  Ferro-Concrete 
Constr.  Co.,  3rd  and  Elm  Sts.,  Cincinnati, 
O.     Archts.  est.  $300,000. 
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Industrial  Works  (Continued) 

Ind.,  1-iibnimn — Cline  &  Hicks  will  build 
40  X  40  ft.  anil  611  x  100  £t.  machino  and 
service  stations,  both  1  story,  by  day  labor. 
$400,000.     Private  plans. 

Mlrli..  Detroit — Michigan  Stamping:  Co., 
11631  Mack  Ave..  1  story,  140  x  317  ft. 
rein. -con.,  brick  and  steel  factory.  Mack 
.\ve..  to  A.  A.  Albrecht  Co.,  1130  Penobscot 
Bldff. 

Ul.,  Chicago — A.  S.  Alschulcr,  archt..  28 
East  Jackson  Blvd..  3  story.  125  x  125  ft. 
printing  plant,  rein. -con.,  brick  and  steel, 
Congress  and  Laflin  Sts..  to  J.  W.  Snyder. 
116  South  Michigan  Ave.  Archts.  est. 
$250,000.  Owner's  name  withheld.  Noted 
Oct.  26. 

ni.,  CliicaBO — Yellow  Cab  Mfg.  Co.,  57 
East  21st  St..  1  story.  198  x  368  ft.  as- 
sembling factory,  rein. -con.,  brick  and 
steel,  5801  Dickens  Ave.,  to  Buckley  & 
Anderson.  2040  West  Harrison  St,  .\rchls. 
est.    $350,000. 

Wis.,  Janesville — J.  A.  Strimple.  219  East 
Milwaukee  St..  2  story.  113  x  190  ft.,  garage 
and  pump  shop,  brick,  rein. -con.  and  steel. 
plain  foundation.  Milwaukee  St..  to  T.  S. 
Willis,  328  Hayes  Blk.     ArcWts.  est.  $45,000. 

Wis.,  Madison — University  of  Wisconsin. 
4  story,  62  x  68  ft.  service  station,  incl. 
garage,  electrio  substation,  woodworking 
shop.  etc..  brick,  rein. -con.  and  steel,  plain 
foundation,  to  J.  H.  Findorff.  601  West 
Wilson   St..    $78,987.     Archts.    est.    $85,000. 

Wis..  Madison  —  Valvoline  Oil  Co..  815 
East  Main  St..  2  filling  stations  and  ware- 
house, brick  and  rein. -con.,  plain  founda- 
tion, to  A.  D.  and  J.  V.  Frederickson.  702 
East  Main  St.  Archts.  est.  $40,000.  Noted 
Nov.    30. 

Wis.,  Merrill — Merrill  Handle  Co.  1  story. 
100  X  108  ft.,  factory  and  warehouse  incl. 
cupola,  brick  and  rein. -con.,  plain  founda- 
tion, to  B.  Schield,  Merrill.  Archts  est. 
$40,000. 

Wis.,  Milwaukee — Milwaukee  Gas  Spe- 
cialty Co..  2017  Clybourn  St.,  1  story  and 
basement,  45  x  115  ft.,  addition  to  factory, 
brick  and  concrete,  plain  foundation,  to  H. 
Danischefskv.  1484  Humboldt  Ave.  $45,- 
000.      Noted    Nov.    30. 

Calif.,  San  .Jose — De-Hi  Food  Products 
Co.  will  build  dehydrating  plant,  on  5  acre 
site.  Union  Ave.,  here,  by  day  labor.  A. 
P.  Marston,  of  California  Prune  and  Apri- 
cot Growers  Co.,  San  Antonio  and  Mar- 
ket Sts.,  pres.     Architect  not  selected. 

Ont.,  Ford — Ford  Motor  Co.  of  Canada, 
first  unit  of  rein. -con.,  brick  and  steel 
plant  here,  general  contract  to  Wells  & 
Gray.  Confederation  Life  Bldg..  Toronto ; 
steel  to  Canadian  Bridge  Co..  Walkerville. 
Total  est.  $1,000,000.     Noted  Nov.  30. 


Buildings 


PROPOSED   WORK 

N.  H.,  Keene — Theater  —  D.  Latchis. 
Brattleboro,  Vt..  plans  2  story,  brick,  here. 
$150,000. 

Mass.,  Holyoke  —  Clubhouse  —  Aerie  of 
Eagles,  c/o  D.  Mullen,  142  Elm  St..  plans 
3   story.     $300,000.    Architect  not  selected. 

Mass.,  Holyoke — Y.M.C.A..  367  High  St., 
plans  4  or  5  storv.  brick,  plain  foundation, 
Appleton  St.     $200,000-$300.000. 

Mass.,  Nortiianipton  —  Gymnasium  • — 
Smith  College  having  sketches  made  by 
J.  W,  Ames  and  E.  S.  Dodge,  archts..  15 
Exchange    St.,   Boston,    2   story,   $300,000. 

Mass.,  Northampton — Music  Hall — Smith 
College  having  plans  prepared  bv  Delano 
&  Aldrich.  archts..  126  East  38th  St.,  New 
Fork    City,    music    hall.      $400,000. 

Mass..  Springfield — .\partment — N.  Niren- 
stein.  387  Main  St..  plans  4  story,  Maple  St. 
$300,000. 

Mass.,  Springrfield — Office — "L.  W.  Besse, 
21  Besse  PI.,  having  plans  prepared  by 
Brown  &  Von  Beren.  archts.,  Church  St.. 
New  Haven.  Conn..  6  story.  70  x  112  ft., 
brick,   plain   foundation.      $250,000. 

ftlass.,  .Springfield — Station — Boston  & 
Albany  R.R..  South  Station.  Boston,  plan.s 
railroad  .station.  Liberty  St.,  here,  $4,000,000. 

B.  T.,  Providence — Office — Providence  Gas 
Co..  Turks  Head  Bldg..  plans  large  office 
building.  Weybosset  and  Orange  Sts.  Archi- 
tect not   selected. 

Conn.,  BridBpport — Church — St.  Stephens 
Roman  Cathr.lic  Church.  330  Spruce  St.. 
plans  1  storv  and  basement,  stone  or  brick. 
Fairfield  Ave.  and  Bird  St.  $200,000.  S.  F. 
Chernitzky,  pastor.     Architect  not  selected. 

N.  T.,  Brooklyn — School — Bd.  Educ.  500 
Park  Ave..  New  York,  having  plans  pre- 
pared by  C.  B.  Snyder,  archt.  and  engr., 
Flatbush    Ave.   extension    and    Concord    St., 


P.  S.  203,  brick,  steel  and  stone,  plain  foun- 
dation Ave.  M.  and  East  51st  St.,  here. 
$600,000. 

N.  Y..  Glenmorris  (Jamaica  P.  O.)  — 
School — Bd.  Educ.  500  Park  Ave..  New 
York  City,  having  plans  prepared  by  C.  B.  J. 
Sn.vder,  archt.  and  engr.,  Flatbush  Ave.  ex- 
tension and  Concord  St..  Brooklyn.  P.  S. 
121.  brick,  steel  and  stone,  plain  founda- 
tion.  Shuwanee   Ave.,    here.      $500,000. 

N.  Y..  New  York  —  High  School  —  Bd. 
Educ.  500  Park  .\ve..  .soon  receives  bids 
George  Washington  High  School,  4  story, 
246  X  376  ft.,  brick,  steel  and  stone,  535- 
589  Audubon  Ave.,  $2,240,000.  C.  B.  J. 
Snyder,  Flatbush  Ave.  Extension  and 
Concord   St..   Brooklyn,   archt.  and  engr. 

N.  J..  Newark — Temple — Salaam  Temple 
A.A.O.N.M.S..  1020  Broad  St..  rejected  bids 
brick  and  stone,  plain  foundation.  Broad 
St.  $1,000,000.  Will  readvertise.  F.  Grad. 
245  Springfield  Ave.,  archt.     Noted  Dec.  22. 

Pa.,  Harrisburg: — Bank — Kevstone  Bank 
of  Harrisburg,  3rd  and  Calder  Sts.,  plans 
3  story  and  basement,  110  x  120  ft.,  brick, 
steel  and  stone,   3rd   St.      $200,000. 

Pa.,  Jersey  Shore — High  School — Bd. 
Educ.  plans  2  story,  brick.  $150,000. 
Architect  not  announced. 

Pa.,  Kingston — High  School — Bd.  Educ. 
plans  new  brick  high  school.  Wyoming  Ave. 
$200,000.      Architect  not   selected. 

Pa.,  Phila. — Apartment — Stetler  &  Dey- 
sher.  archts..  1484  North  62nd  St..  soon 
take  bids  3  story  and  basement.  92  x  117  ft. 
brick,  steel  and  stone,  plain  foundation.  48th 
and  Walnut  Sts.  $200,000.  Owner's  name 
withheld. 

Pa.,  PhUa.  — ■  Chapel  —  Phila.  Divinity 
School.  42nd  and  Locust  Sts..  soon  takes 
bids  1  story  and  basement,  rein. -con,,  brick, 
steel  and  stone,  plain  foundation.  42nd  and 
Locust  Sts.  $250,000.  M.  B.  Medary,  Otis 
Bldg.,    archt. 

Pa.,  Phila— Synagogue— H.  H.  Kline, 
archt..  Bulletin  Bldg,,  soon  takes  bids  3 
story  and  basement,  80x95  ft,  brick,  steel 
and  stone,  plain  foundation,  Hutchinson  and 
Warrnock  Sts.  $150,000.  Owner's  name 
withheld. 

Pa.,  Pittsburgh— High  School— Bd.  Educ. 
having  plans  prepared  by  W.  G.  Eckles. 
archt.,  New  Castle,  brick  school  with  24 
class  rooms,  gymnasium  and  auditorium. 
10th    and    Pennsylvania    Aves.      $325,000. 

Md.,  Baltimore — Club — City  Club  having 
plans  prepared  by  C.  N.  and  N.  Friz, 
archts..  Lexington  Bldg..  6  story,  orna- 
mental terra  cotta  and  fireproof  construc- 
tion. Saratoga  and  St.  Paul  Sts.  $5  00,000. 
H.  F.  Doelman.  507  North  Charles  St.. 
consult,  structural   engr. 

Md..  Baltimore  - — ■  IjOdge  —  Knights  of 
Pythias.  12"  Norih  Gay  St.,  having  plans 
prepared  by  C.  N.  and  N.  Friz,  archts., 
Lexington  Bldg..  4  story,  brick  and  stone. 
Ch,irleston  and  Preston  Sts.  $600,000.  J. 
M.    Hendricks,   secy. 

W.  Va.,  Morgantown — Hotel — Morgan- 
town  Hotel  Co..  plans  hotel.  High  and 
Chestnut  Sts.  $500,000.  J.  H.  Poling, 
pres.     Architect  not  selected. 

N.  C.  Burlington — School — Jan.  9,  to  vote 
on  $150,000  bonds  for  schools. 

N.  C,  Raleigh — Hotel — G.  L.  Preacher  & 
Co.,  archts.,  Raleigh,  and  Healy  Bldg.. 
Atlanta.  Ga..  preparing  plans  8  story  and 
basement,  stone,  brick  and  terra  cotta.  West 
Martin  St.  $250,000.  Owner's  name  with- 
held. 

ria..  Frostproof  —  Station — See  "Rail- 
ways. 

Miss.,  Jackson — Office — Lamar  Life  In- 
surance Co.  plans  15  story.  North  Congress 
St.     $750,000.     Architect  not  selected. 

Miss.,  Vicksburg  —  Schools  —  Plans  2 
schools,  brick,  plain  and  concrete  pile  foun- 
dations. Cherry  St.  $425,000  bonds  sold. 
Architect  not   selected. 

Ky.,  Frankfort — High  School — Plan  to 
vote  on  $150,000  bonds  in  January,  for 
high  school.  A.  L.  Gordon,  member  city 
cotincil. 

Ky.,   Liouisville — Home — B.  P.  O.  E.  had 

plans  prepared  by  Joseph  &  .Joseph,  archts.. 
Francis  Bldg..  8  story  and  basement,  3rd 
and    Chestnut    Sts.      $1,000,000.  , 

Ky.  ,  l/ouisville — station  and  Office — 
Tjouisville  Ry.  (^o..  Traction  Bldg.,  plans  2 
.or  3  story.  200  x  500  ft.    J.  P.  Barnes,  pres. 

O..  Cleveland — Dormitory — Y.W.C.A..  c/o 
A.  Ewart.  secy.,  3105  Franklin  Ave.,  plans 
3  story,  brick,  steel  and  concrete,  Franklin 
Ave.  $200,000.  Hubbell  &  Benes.  4500 
Euclid  Ave.,  archts, 

O..  Cleveland — High  School — Bd.  Educ. 
of  Mayfield  School  Dist..  c/o  G.  Gilmore, 
elk..    Chagrin    Falls,    plans    3    story,    brick. 


steel  and  concrete,  near  here.  $225,000. 
Fulton,  Taylor  &  Cahill,  8120  Euclid  Ave., 
Cleveland,  archts. 

O.,  Cleveland — Hotel — Ledge  Lawn  Manor 
Co.,  c/o  T.  Perrin,  vice-pres..  Cleveland  Dis- 
count Bldg..  plans  2  story,  brick  and  timber 
hotel,  riding  academv  and  golf  course, 
Richfield  and  Peninsula  Rds.  $300,000. 
Architect  not  selected. 

C,  Dayton — ^Office  —  United  Brethren 
Church,  rejected  bids  opened  Dec.  1.  14 
story.  60  x  128  ft.,  and  7  story  addition 
to  adjoining  structure,  rein. -con.,  tile  and 
brick.  4th  and  Main  Sts.  $850,000.  Will  re- 
advertise.     Noted  Nov.  30. 

O.,  East  Cleveland  (Cleveland  P.  O.) — 
School — Bd.  Educ.  plans  3  story,  40  room, 
brick,  steel  and  concrete.  Euclid  and  Gras- 
mere  Aves.    $800,000.    Architect  not  selected. 

C.  Greenville — High  School — Bd.  Educ. 
having  plans  prepared  by  W.  B.  Ittner, 
archt..  911  Locust  St..  St.  Louis.  Mo.,  3 
story,  about  150  x  175  ft.,  rein.-con.  and 
brick,   plain    foundation.      $500,000. 

C.  Lakewood  (Cleveland  P.  O. ) — ^Apart- 
ment— I.  Lerman  and  F.  Libman.  3219  East 
117th  St.,  Cleveland,  having  plans  prepared 
by  Branerman  &  Havermaet,  archts.,  801 
Ulmer  Bldg.,  Cleveland,  3  story  and  base- 
ment, 102  X  160  ft.,  brick  and  timber,  plain 
foundation,  Clifton  Blvd..  near  Cove  Ave. 
$200,000. 

Ind..  Gary — Store  and  Office — Minas  Fur- 
niture Co..  158  State  St.,  Hammond,  having 
plans  prepared  by  W.  E.  Berrv,  archt,,  212 
East  Superior  St.,  Chicago,  3  storv  and  base- 
ment, 50  X  150  ft,,  brick,  Bway.     $160,000. 

Ind.,  Greensburg  —  Dormitory  —  I.O.O.F. 
Lodge  of  Indiana.  Odd  Fellows  Bldg.,  In- 
dianapolis, plans  3  storv  and  basement, 
brick,  here,  $l.->0,oon,  c.  Brossman,  Mer- 
chants Bank  Bldg.,  Indianapolis,  archt. 

Ind.,  Hammond — Hotel — Hammond  Hotel 
&  Improvement  Corp.,  c/o  Crane  &  Franz- 
heim,  archts,,  127  North  Dearborn  St.,  Chi- 
cago, having  plans  prepared  4  story,  rein.- 
con.  and  brick.     $500,000.     Noted  Oct.  12. 

Ind..  Huntington — Hotel — J.  P.  Bippus. 
841  North  Jefferson  St..  plans  8  story  and 
basement.  133  x  146  ft.,  brick  and  steel. 
$500,000.     Private  plans. 

Ind..  Indianapolis  —  Apartment  —  Chad- 
wick  Realty  Co.,  420  Merchants  Bank  Bldg., 
plans  3  story  and  basement,  70  x  205  ft., 
brick  and  stone.  1105  North  Pennsvlvania 
St.     $200,000.     Architect  not  selecteil. 

Ind.,  Indianapolis — Community — Christ a- 
more  Settlement  Assn..  901  King  Ave., 
plans  2  story  and  basement.  West  Michigan 
St.  $150,000.  W.  E.  Russ,  Meridian  Life 
Bldg.,   archt. 

Ind,.  Marion  —  High  School — Bd.  Educ. 
having  revised  plans  prepared  bv  H.  G. 
Bowstead,  archt..  2  storv  and  baseinent.  140 
X  220  ft.,  brick.  36th  St.  $300,000.  Noted 
July    27. 

Ind.,  Terre  Haute — High  School — Bd. 
Educ.  had  revised  plans  prepared  bv  John- 
son, Miller  &  Miller,  archts..  30  North  5th 
St..  2  story  and  basement.  220  x  400  ft., 
rein.-con.  and  brick,  concrete  pile  founda- 
tion. 25th  St.  $700,000.  Warren  &  Lewis 
Realty  Bldg..  Louisville.  Kv..  engrs.  Noted 
Oct.   19. 

Mich.,  Albion  —  Dormitory,  Gymnasium, 
etc. — Albion  College,  having  preliminary 
plans  prepared  by  H.  K.  Ferguson,  archt.. 
6523  Euclid  Ave.,  Cleveland,  O.,  3  story 
and  basement,  rein.-con.  dormitorv,  plain 
foundation.  $150,000:  1  and  2  story  and 
basement,  gymnasium  and  central  heating 
plant,  rein.-con.  and  brick,  plain  founda- 
tion. $250,000. 

Mich.,  Albion — Hospital — J.  "W.  Sheldon 
Memorial  Assn..  316  East  Porter  St..  hav- 
ing plans  prepared  by  A.  Wood,  archt.. 
3513  Woodward  Ave,,  Detroit  4  story  and 
basement,  90  x  100  ft.  rein.-con..  plain 
foundation,    South    Superior    St.      $150,000. 

Mich.,  Detroit — Apartment — P.  R.  Ros- 
sello.  archt,,  406  Congress  Bldg.,  preparing 
plans  3  story  and  basement,  110  x  140 
ft.  brick  and  steel,  plain  foundation,  Cass 
.\ve.      $225,000.     Owner's  name  withheld. 

Mich..  Detroit — .\partment — J.  I.  Wein- 
berg, archt.,  401  Congress  Bldg..  preparing 
plans  4  story  and  basement.  40  ft.  high.  42 
X  170  ft.,  rein, -con.,  brick  and  steel,  plain 
foundation.  Peterboro  St.  $200,000.  Own- 
er's name  witliheld. 

Mich.,  Detroit — Bank  and  Office — First 
State  Bank  &  Sefurity  Trust  Co.,  Griswold 
St..  plans  4  slory  and  basement.  74  x  IX" 
ft.  rein.-con..  brick  and  steel.  Griswold  arid 
Lafayette  Sts.  $500,000.  Architect  not 
selected. 

Mich..  Detroit  —  Church  —  West  Grand 
Blvd..  Methodist  Episcopal  Church.  West 
(Jrand  Blvd.  and  12th  St..  having  plans  pre- 
pared by  W.  E.  N.  Hunter,  arrht..  1436 
Washington  Blvd..  2  story  and  basi-nient. 
brick,  steel  and  stone,  plain  foundation. 
West  Grand  Blvd.  and  12th  St.     $200,000. 
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Midi.,  Uetrolt — Community — West  Grand 
Blvd.  Mftliodlsl  Kpiscopal  Cliurcli.  AVest 
Grand  Blvd.  and  12th  St..  liaving  plans 
prepared  by  W.  E.  N.  Hunter.  archt.l4ob 
WashinBton  Blvd..  5  story.  80  x  100  n. 
concrete,  brick  and  steel,  plam  foundation, 
12th  St.     $150,000. 

Mich.,  Detroit — School— Bd.  Educ  hav- 
ing plans  prei«ared  by  Malcomson.  Higgin- 
botham  &  Palmer,  arcUts.,  405  -Moflat  Bldg.. 
2  story  and  basement,  llOxHo  ft.  rcin.-con., 
brick  and"  steel,  plain  foundation.  Kiroy 
Ave.    $150,000. 

MIcli..  EttHt  tiinsinE— College — Michigan 
Agricultural  College,  had  sketches  made  D> 
Pond  &  Pond,  archts ,  G4  East  Van  Buren 
Ave.,  Chicago,  and  takes  bids  early  in 
spring.  3  story  and  basement,  115  x  l,i5 
ft  rein. -con.  and  brick,  plain  foundation. 
Grand  River  Ave.     $400,000. 

Mich.,  East  LanBing— Horticultural— E. 
Bowd,  archt.,  127  West  Allegan  St.,  Lan- 
sing, preparing  plans  and  takes  bids  in 
spring.  3  storv  and  basement.  40x185  It. 
rcin.-con.  and  "stone.  Plain  foundation  here, 
for  Michigan  Agricultural  College.    $400,000. 

Mich.,  JackHon — Prison — Michigan  State 
Prison  having  preliminary  plans  Preparea 
bv  Smith.  Hinchman  &  Grylls.  archts..  SO) 
Siprnuett"  B'^lg.  P"troit.  complete  new 
prison,  may  be  built  in  units  at  North 
Farm.     $5,000,000. 

Mich.,  iansing — Hotel — Lansing  Hotel 
Corp.,  Lansing,  having  plans  prepared  by 
W.  S.  Holmes  Co..  archts..  Tussing  Bldg..  11 
story  and  2  basements.  110  x  132  ft.  rein., 
con.  and  brick.  Michigan  Ave.  $1,000,000. 

Mich.,  LaiiKiiigt— Temple— E.  A.  Bowd, 
archt.,  127  West  Allegan  St..  takes  bids 
earlv  in  spring.  5  story  and  b.isemt'nt, 
70  X  140  ft.  rein.-con.  and  brick,  for  Ma- 
sonic Assn.,  c/o  K.  Gibbs,  American  State 
Savings    Bank.      $400,000. 

HI  Chicag* — .Apartment — A.  Lindstrom, 
C/o  C.  W.  Westerlind,  archlt.,  179  West 
Washington  St..  plans  3  story  and  base- 
ment, rein.-con..  brick  and  steel,  4o2U 
Drexel  Blvd.     $500,000. 

Dl.,  Chicago — .\partment — J.  Rosenberg 
c/o  Rissman  &  Hirschteld,  archts.,  139 
North  Clark  St..  having  plans  prepared 
three  3  story  and  basement,  125  x  169  ft., 
rein.-con.,  brick  and  steel,  E\'errett  and 
55th    Sts.      $1,500,000. 

III.,  Chicngo — Apartment — Yates  Build- 
ing Corp.  c/o  Leichcnko  &  Esser,  archts., 
38  South  Dearborn  St.,  soon  lets  contract 
4  story,  200  X  250  ft.,  rein.-con.,  brick  and 
steel,  Yates  St.,  between  71st  and  72nd 
Sts.      $600,000. 

ni.,  Chicago — Church — St.  Gregory  Ro- 
man Catholic  Congregation,  1634  Gregory 
St.  having  plans  prepared  by  Comes,  Perry 
&  McMiillen.  archts..  Renshaw  Bldg..  Pitts- 
burgh, Pa..  1  story  and  basement,  60  X  150 
ft.,  brick  and  stone.     $150,000. 

m.,  Chicago — Otlice — C.  A.  Eckstroin, 
archt.,  5  North  La  Salle  St.,  preparing 
plans  4  story,  62  x  197  ft.,  rein.-con,,  brick 
and  steel  addition  to  Garland  Bldg.. 
Wabash  Ave.  and  Washington  St.  $500,000. 
Owner's  name  withheld. 

lU.,  Chicago — Hotel — Fullerton  Plaza 
Hotel  Co..  508  Fullerton  Parkway,  having 
plans  prepared  bv  Olsen  &  llrbain.  .irchts., 
155  North  Clark  St.,  5  story,  96  x  17D 
ft.,  rcin.-con.,  brick  and  steel  addition. 
$350,000. 

III.,  Chlca«o— Hotel — Lincoln  Square  Ho- 
tel Co.,  c/o  Olsen  &  Urljain.  archts.,  155 
Korth  Clark  St..  having  plans  prepared  4 
storv.  130  X  175  ft.,  rein.-con..  brick  and 
slcei,  525-29  Arlington  PI.     $500,000. 

HI.,  Chicago — Store  and  Office — I.  M. 
Mills,  c/o  Ludgin  &  Leviton.  archts..  53 
West  Jackson  lllvd..  plans  2  story  and  base- 
ment, 100  X  120  ft.,  rein.-con.,  brick  and 
Steel,   6922-28  South  Halsted  St.     $175,000. 

Win.,  .\|>pleti>n  —  Temple  —  Appli  to;. 
Masonic  Temple  Assn.,  c/o  G.  P.uclianan. 
pres.,  817  College  Ave.,  having  plans  pre- 
pared by  Lecnhouts  &  Outlirie.  archts.,  421 
Jefferson  St.,  Milwaukee,  2  story  and  base- 
ment, brick  or  stone.     $150,000. 

Win..  Madisnn — Hotel — Piper  Bros.  Co., 
31  North  Pinckney  St..  having  plans  pre- 
pared by  liaech  ^  Lippert.  archts..  Gay 
Rldg.,  10  story,  101  x  164  ft.,  brick  rein.- 
con.  and  steel,  plain  foundation,  MilTlin  St. 
$850,000. 

WlB.,  Mudinnn — Store — ^Kessenirhs  Co.. 
c/o  F.  Kessinick.  mgr.,  26  North  Carroll 
St.,  plans  2  or  4  .>.tor>'.  60  x  155  ft.,  brick, 
rein, -con.  and  steel,  plain  foundation.  $150,- 
Ooo.     .\rchltect  not  selected. 

Wl».,  Madison — Store — Apartment — R.  A. 
Phillips,  archt..  315  Beaver  lUdg..  prepar- 
ing plans  4  story.  75  x  190  ft.,  brick,  rein.- 
con.  .tnd  steel,  plain  foundation.  $150,000. 
Owners  name  withheld. 

iTIb.,  Milwuukoi!  —  Apartment  —  H.  C. 
Schwartz,  482  Van  Huron  St..  having  plans 


prepared  by  H.  G.  Lotter.  archt  427  Mil- 
waukee St..  3  story  and  basement.  46  .x  110 
fi  brick,  plain  concrete  foundation,  ca.ss 
St"     $150,000. 

HiK.,  Milwaukee — Church— St.  Catherines 
Congregation,  plans,  c/o  K.  L  Kuhn,  chn. 
buildini  com..  548  12th  St.,  1  stoij  and 
basement.  l)rick  and  tile,  plam  foundation. 
Center   St.      $150,000, 

Wis.,  Milwaukee — Club  House,  etc. — 
Blue  .Mound  Country  Club,  c/o  G.  F.  Gregg 
secy.,  437  Rist  Water  St.,  plans  brick  ami 
tile"  or  ordinary  construction  club  house, 
incl.  golf  links.  Kiiljourn  and  Loomis  IWs. 
$250,000.      Architect   not  selected. 

'.Vis.,  Milwaukee — Club  House  and  Com- 
mercial— Milwaukee  ICagles,  Aerie  No.  137, 
Plankinton  Arcade,  plans  brick  and  coii- 
ciete.  plain  foundation,  to  replace  one  re- 
cently destroyed  by  fire.  $150.000-$200,000. 
Architect   not  selected. 

Wis.,  Mineral  Point  —  High  School  —  Bd 
Educ.  having  plans  prepared  by  E.  Tough. 
archt..  Conklin  Bldg.,  Madison.  2  story,  80 
X  110  ft.,  brick,  rein.-con.  and  steel,  plam 
foundation.     $150,000. 

Wis..  Kactne — Store — Lodge — Columlms 
Bldg.  .■Vssn..  IfiOO  Racine  St.,  having  plans 
prepared  hy  Racine  Constr.  Co,  archts., 
468  College  .-Vve..  3  story.  60  x  114  tt., 
brick,  rein.-con.  and  steel,  plain  foundation. 
$150,000. 

Wis..  Kice  take — High  School — Bd. 
Educ.  having  plans  prepared  by  E.  J.  Han- 
cock, archt..  iOau  Claire,  2  story,  75  s  19d 
ft.,  high  and  vocational  school,  brick,  rein.- 
con.  and  steel,   plain  foundation.     $150.00". 

Wis.,  Verona — Asylum — Dane  Co.,  Court 
House.  Madison,  plans  4  story.  100  x  140 
ft.,  asylum,  incl.  cold  storage  plant,  brick, 
rein.-con.  and  steel,  plain  foundation. 
$150,000.  M.  Sommers,  chn.  Architect  not 
selected. 

Kan.,  Kansas  Clty^ — Office  and  Store — 
H.  and  P.  Jennings,  754  Minnesota  Ave., 
plans  2  storv  and  basement,  rein.-con.  and 
brick.      $150,000.      .-Vrchitect    not    selected. 

Kan.,  Xlanhatf  an  —  Church  . —  Methodist 
Church  Congregation  takes  bids  aljout  Jan. 
15,  2  storv  and  basement,  60  x  120  ft., 
brick  and  stone.  $200,000.  T.  W.  William- 
son &  Co..  312  Central  Natl.  Bank  Bldg., 
Topeka,  archts. 

Kan.,  Pittsburgh  —  Temple  —  Shrine 
Mosque  having  plans  prepared  by  J.  W. 
Wliltams  &  Co.,  archts..  312  Central  Natl. 
Bank  Bldg..  Topeka.  4  storv  and  basement, 
140  X  140  ft.,  rein.-con.  and  brick.  $300,000. 

Knn.,  Topeka — Office — Kansas  Life  In- 
surance Co.,  701  Jackson  St..  takes  bids 
about  Jan.  15.  4  storv  and  basement,  50  x 
120  ft.,  rein.-con.  and  brick.  $150,000.  T. 
W.  Williamson  &  Co.,  312  Central  Bank 
Bldg.,   archts. 

Neb.,  Falls  City — Courthouse — Richard- 
son Co.  having  plans  prepared  by  W.  F. 
Gernandt,  archt..  634  KeeUne  Bldg,,  Omaha, 
3  story.     $200,000. 

Mo.,  St.  Louis — School — Bd.  Educ,  911 
Locust  St.  having  preliminary  plans  pre- 
pared by  -V.  Milligan.  archt.  and  engr..  911 
Locust  St..  3  story,  12  room,  ultimately  24 
room  school  for  colored,  rein.-con.  and 
brick,  plain  foundation.  23rd  and  Walnut 
Sts.    $200,000. 

Tex..  Dallas  —  Club  —  Dallas  Lodge  44, 
I.  O.  O.  F.,  1821  Young  St.,  having  prelimi- 
nary plans  prepared  and  takes  bids  early  in 
1923,  club  at  Cabell  and  Pearl  Sts.  $150,- 
000.     S.   S.    Cochran,   chn. 

Tex,,  Dallas — College — St,  Marys  College, 
Garrett  and  Ross  .\ves..  making  plans  col- 
lege,     $200,000,      Architect   not   announced. 

Tex.,  Dallax — Hotel — H.  S.  Green,  archt.. 
Alamo  Bank  Bldg..  San  Antonin.  takes 
bids  early  in  1923,  14  story  and  basement, 
75  X  200  ft.,  steel,  brick  and  tile,  plain 
foundation,  fnr  C,  L.  Sanger.  2429  South 
Blvd.  and  associates.     $400,000. 

Tex.,  Dallas  —  Market  —  Citv  having 
-sketches  made  by  C.  D.  Hill  &  Co..  archts. 
and  engrs..  Sumpter  Bldg..  2  storv  and 
basement.  20fl  x  200  ft.  Election  in  April 
to   vote   on   $500,000   bonds, 

Tex,.  Ft.  Worth — Club— Ft.  Wurlh  Clul>, 
106  West  6th  St..  plans  elub.  about  12 
story,  at  Throckmorton  and  7th  Sts.  $1,- 
500.000.     Engineer  not  .selected. 

Tex.,  Houslon  —  Library  — Pity  Comn. 
takes  bids  early  in  1923  for  library.  $200,- 
000.  W.  A.  Dowdy,  City  Hall,  archt.  and 
engr, 

Tex,,  Lubbock — Church — First  Baptist 
Church  had  preliminary  plans  prepared 
church.  $150,000.  .Address  Chairman 
building  com.      .-Vrchitect  not  selected. 

Tex,,  Port  Arthur  —  Grade  School  —  Bd. 
Educ.  having  plans  prepared  by  W.  B. 
inner,  archt..  911  Locust  St.,  St.  Louis, 
Mo..  2  stor.v.  80  x  232  ft.,  rein.-con.  and 
brick,  plain  foundation,  to  contain  gymna- 
sium, auditorium,  manual  training  shops, 
etc..   De   Queen   Blvd,      $150,000. 


Tex.,  Port  .\rlhur  —  High  School  —  Bd. 
Educ.  having  preliminary  plans  prepared  by 
W.  1'..  Iltiier.  archt.,  911  Locust  St„  St. 
Louis,  and  takes  bids  about  Jan.  19,  two 
2  story,  145  x  160  ft.  wings,  brick,  steel  and 
tile,  concrete  foundations,  one  io  Manual 
Training  School  other  to  Commercial  High 
School.  $200,000  each,  also  1  story,  30  x 
65  ft.  boiler  house,  concrete  stacks,  etc., 
$100,000. 

Okla.,  Okmulgee — Community — Election 
soon  to  vote  on  $175,000  bonds  2  story  and 
basement.  120  x  140  ft.,  rein.-con.,  brick 
and  terra  cotta.  North  Alabama  Ave.  Archi- 
tect   not    selected. 

Okla..  Tulsa — Bank  and  Office — Central 
Natl.  Bank,  2nd  and  Bosto*  Sts.,  having 
plans  i)repared  by  H.  H.  Mahler  Co  ,  archts., 
231  Lynch  Bldg,,  15  story  and  basement. 
50  X  140  ft.,  rein.-con..  brick  and  terra 
cotta,    2nd   and    Boston    .Sts.      $1,000,000. 

Wash.,  Centralia — Hotel — Company  being 
formed  to  build  hotel.  $200,000.  J.  Agnew 
Chn,  Address  Secretary  of  Commercial 
Club, 

Calif.,  Alamcfla — Temple — Masonic  Tem- 
ple Assn..  CO  C.  Werner,  archt.,  Santa  Fe 
Bldg.,  San  Francisco,  h.ad  plans  prepared 
2  story,  rein.-con.,  Alameda  and  Park  Sts, 
$150,000. 

Calif.,  Bakersiield — Hotel  and  Store — T.  J. 
Coleman,  mgr.  St.  Fr.ancis  Hotel,  San 
Francisco,  interested  in  company  being  or- 
ganized to  construct  6  storv,  i9th  and  I 
Sts,     $500,000.    Architect  not  selected. 

Calif.,  Berkeley  —  Office  —  Physicians 
Bldg.  Inc..  c/o  McWethy  &  Greenleaf. 
archts..  505  17th  St.,  Oakland,  take  bids 
in  January,  4  story,  concrete,  ChanniUf; 
Way.      $150,000, 

Calif.,  Oiikland — .\dministrat ion — Alameda 
Co.  having  i)lans  prepared  by  H.  H. 
Meyers,  archt..  Kohl  Bldg..  San  Francisco. 
2  storv,  rein, -con,  and  terra  cotta.  14th 
Ave.  and  East  27th  St.   To  exceed  $150,000. 

Calif.,  Sacramento — Schools — City  had 
plans  prepared  by  E.  A.  Mathews  and  H. 
Simpson,  archts..  Call  Bldg,,  San  Francisco, 
and  takes  bids  in  January,  eight  1  and  2 
story,  brick,  steel,  concrete  and  terra  cotta 
buildings,  34th,  35th,  U  and  V  Sis.    $540,000, 

Calif,,  Oakland  —  Store  —  "RTiitthome  & 
Swan,  1015  Washington  St.,  had  plans  pre- 
pared by  W.  Kr.owles,  archt..  Hearst  Bldg.. 
San  Francisco,  and  Central  Bank  Bldg.. 
Oakland.  1  and  3  storv  and  basement,  rein.- 
con.,  Washington  and  10th  Sts. 

Calif,.  San  Francisco — Theatre — A,  S. 
and  .1.  L.  Levin,  c/o  Reid  Bros.,  archts.,  10."> 
Montgomery  St..  having  plans  prepared 
theatre.  2.000  seating  capacity,  Geary  St. 
and  18th  .\ve.     $250,000. 

CaJif.,  Santa  Barbara — Hotel — Recreation 
Center  had  sketches  made  by  J.  Alorgan. 
archt..  Merchants  Exch.  Bldg,,  San  Fran- 
cisco, 3  story,  brick,  Anacapa  and  Carrilo 
Sts.       $150,000. 

Que.,  Hull — Schools — Catholic  School  Bd, 
takes  bids  in  spring,  new  schools.  $300,000, 
Architect  not  selected. 

Que,,  Montreal — University — -"McGill  Uni- 
versity, .Sherbrooke  St.  W..  plan  3  story 
92x242  ft.  addition.  University  St.  $328,000. 
A.  Currie,  principal, 

Onf..  London-— City  Hall — A.  M.  Piper, 
building  inspector.  City  Hall,  preparing 
plans  and  takes  bids  about  March  1,  for 
new  city  hall,  nornamental  brick  and  stone. 
$300,000. 

Ont..  Sleaford — School — Bd.  Educ.  plans 
2  story  and  basement,  45  ft,  higlx  8  room, 
concrete,  brick  and  steel  addition.  $150,- 
000.     Architect  not  selected. 

Ont,.  Pembroke— School — Bd.  Educ,  hav- 
ing plans  prepared  by  W,  C.  Kcighlev. 
archt..  156  Pembroke  St..  E.,  2  story  and 
basement.  8  room,  concrete,  brick,  steel 
and  stone.     $150,000. 

Ont.,  Sandwich — School — Bd.  Educ.  takes 
bids  in  January  n,w  school.  $266,000.  E. 
R,  North,   town  cll<. 

Ont..  Toronto — School — Separate  School 
Bd.,  477  Jarvis  St..  had  plans  prepared 
by  J.  P.  Hynes.  archt.,  73  King  St.  W.. 
2  story  and  basement,  44  ft.  high.  12 
rooms,  concrete,  brick  and  steel,  Dawson 
St.     $200,000. 

Ont.,  Toronto — Schools — Bd.  Educ.  I.tS 
College-  St..  jilans  new  schools  and  addi- 
tions to  old  ones,  mostly  2  slory  and  base- 
ment, concrete,  brick  and  steel,  in  various 
sections  of  citv.  $1,000,000.  W.  W.  Poaise, 
155  College  St,,  archt. 

Ont..  Toronto— School — Separate  School 
Bd.,  477  Jarvis  St..  having  jilans  prepared 
by  J.  M.  Cowan,  archt.,  107  Vincent  St..  2 
storv  and  basement.  8  room,  concrete, 
brick,    stone  and   tile  addition.      $150,000. 

Ont..  Toronto — School — York  Twp  School 
Bd..  SctM.  30.  having  plans  prepared  by 
Cordon  &  Helliwell.  archta..  Confederation 
Life  Bldg.,  2  story  and  basement.  S  room, 
concrete,  brick  and   steel.     $150,000. 
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BIDS    DESIRED 

N  Y.,  UrooUl.vn  —  Apartment  —  J.  A. 
Mears  Inc  :U2  Madison  Ave.,  New-  ^ork 
atv  will  build  6  story  103  X  135  ft^.  ^ncu. 
steel  and  stone,  plain  foundation.  S^th  A\e. 
and  Ciiurt  St.  hv  .-separate  contracts.  $lt)0.- 
0?i  Sloo  &  Hrysun,  154  Montaffuo  St., 
archts.  and   ensrs. 

N  Y..  Ne«-  York— Loft— Gilbur  ""orp., 
Inl:  211.^  West  37th  St..  will  l\u'''l  ," 
storv  IS  X  244  ft.,  37th  St,  and  7th  Ave., 
bv°  'separate     contracts.        ?1.500.«iK)         A 

Quinn.'  pres  t"°""-'^«^„^°'„f''^es t  'SrS 
1  overin"  &  Garnsfues  Co.,  obi  west  -J^ru 
kt  Buchman  &  Kahn.  56  West  45tlv  St., 
archts.  and  engrs. 

Md..  Bnltimore— Church— Jan.  3  by  J.  U 
Heller,  507  Unwood  Ave  ,  chn.  of  I'udd  nK 
Coi^.  Church  of  Our  S.^vior.  2  story,  brick 
and  stone,  33rd  and  Taylor  Sts.  J.  A. 
D^mi.Nvolf.  Centre  Sq.,  York.  Pa.,  archt. 

Md  Baltimore  —  Engine  Houses  and 
Truck  Houses— Jan.  3,  by  Caty,  engine 
hoi"se  No,  59,  Maryland  and  Indiana  Aves 
Westport  C.  F.  Strohmeyer,  archt  ;  No.  57. 
5arforc[  Rd,  and  FUHn^yood  ft  H.rnil ton. 
w  H.  Emory.  Jr..  Munsey  Bldg..  archt. . 
No  58.  Pennington  Ave.  and  Filbert  bU 
FH.  Thomas,  135  West  IY"^^'0°«1,,  fk 
archt  ;  No.  47,  Washington  Blvd.  and  8tn 
^t  R  W  Greer.  18  West  Saratoga  bt., 
frcht  •  No  25  R.  L-  Harris,  13  West 
Saratoga  S.  archt.;  Engine  house  No.  •'■S 
^fd't^ck  house  23,  28th  St  between  Oak 
and  Marvland  Aves.,  W.  i.  btone.  Ji-, 
Marylanc?  casualty  Tower,  archt.;  engine 
house  No.  56  and  truck  house  No.  24,  Busti 
and  Carro  1  Sts..  W.  F.  Stone.  Jr.,  Mary- 
fa^nll  casualty  Tower,  archt. ;  all  foregoing 
brick  and  re  n.-con.  Bids  wiU  be  taken 
on  each  individually ;  also  lump  sum  for 
five  engine  houses,  and  lump  sum  on  two 
groups    of    engine    and    truck    houses. 

Md..  Baltimore— High  School— -Jan  10, 
bv  Mayor  and  City  Council  3  story  con- 
crete steel  and  brick,  Hawthorne  Rd.  and 
Clarendon  Ave.  $1,250,000.  Parker.  Thomi^s 
2  Rice  Union  Trust  Bldg.,  archts  H, 
Adams  Calvert  Bldg.,  and  H.  Massart.  324 
North  Charles  St.,   engrs. 

Tev.,  Houston— Bank— First  Natl.  Bank. 
201  Main  St.,  receiving  bids  12  story  and 
hriiement  90  X  100  ft.,  Franklin  Ave.  $750.- 
000  Sagnuinett,  Staats  &  Gotlieb.  Carter 
Bldg.,   archts.   and   engrs. 

Calif..  HoIlyAvood— Hospital— R  H  Orr, 
archt..  Van  Nuys  Bldg.  Los  Angeles,  re- 
ceiving bids  5  story,  40  x  199  ft..  ^  tu 
40  X  60  ft.  wing,  rein.-con.,  Vermont  Ave., 
for   Holly^vood   Hospital   Assn.      $300,000. 

Calif..  San  Francisco— Market  and  -'Uiart- 
ment— W.  C.  Falch.  archt..  Hearst  Bldg.. 
receiving  bids  6  story,  rein.-con..  Market 
St  near  Gough  St.,  for  J.  B.  Gaftney  and 
R  X  Luce  1031  Market  St.  $200,000.  A 
A  Coddington.  Phelan  Bldg..  mechanical 
engr  P  Zucco.  166  Geary  St.,  structural 
engr. 

BIDS  RECEIVED 
TJ.  v.,  Binghamton  —  School  —  Bd.  Ediic. 
opened  bids  general  contract  2  story  and 
basement.  157  x  178  ft  '"-ick  1st  -Ward, 
from  D.  Kirkpatrick  and  F.  Stento.  B.ng 
hamton  $329,700,  Shane  Constr.  Co.,  Her.aia 
bX  Syracuse  $371,382,  Felton  Constr. 
CO  .Buffalo.  $364,369  ;  heating  and  ventilat- 
ing from  Johnson  Heating  Co^  ^''^^^J^f^," 
Citv.  $48,300.  Power  Efliciency  Corp..  White 
Bkig.,  Buffalo.  $55,490;  E  G-  Woolto^k  &. 
Co.,  Newark,  N.  J.,  $49,687.  iNoieu 
Nov.  23. 


BOAD   WORK— ORANGE,   TEX. 

Bids  were  opened  Nov.  13,  by  Orange  Co.,  tor  constructing  11 
McBlwrath.  Corsicana,  (awarded  contract)  ;  (B)  C.  K.  Horton, 
Constr.  Co.,  Houston.     The  unit  bids  were  as  follows: 


road  projects, 
Houston  ;    (C) 


(A)  F.  P. 

Houston 


2  acres  clearing  (light) 

2  acres  clearing  (heavy) 

21 .91  mi.  road  graderwork    .  ,  .  .  .  

29,9 1 5  cii. yd.  roadway  excavation 
9,000  cu. yd.  roadway  excavation 
1 0, 100  cu.yd.  borrow  excavation 
80  cu.yd.  borrow  excavation 
1.000  cu.yd.  borrow  excavation 
1,600  cu.yd.  borrow  excavation 
28.546mi.shapingroadbed   --    - 
1 60,863  sq. yd.  earth  shoulders - 
21, I20sq. yd.  concrete  pavement 
32,728s:i.yd.  concrete  pavement 
53,848  sq. yd.  reinforcing  mesh 
2,224  lin.fl.  oak  headers  3  in.  x  8  in 
3521in.(t.  oakheaders  3in,  X  8in. 

1681in. ft.  vitrificil  drain  till"  12  in. 
481in.ft.vitrifiid.lraintilr-.  I  2  in, 

I441in.ft.  vitrilii'd  drain  tile.  1  5  in 

1 44  lin.ft.  vitrified  drain  tile,  1 8  in 

2881in,ft.  vitrified  drain  tile.  24  in 

24  lin.ft.  vitrified  drain  tile.  24  in 

96  lin.ft.  vitrified  drain  tiii!,  36  in 

95).  14  cu.yd.  concrete  class  A 

47 .  50  cu.yd.  concrete  class  B 

44.71  cu.yd.  concrete  class  B 

49.  64  cu.yd.  concrete  class  B 

755  cu.yd.  structural  excavation 

59  cu.yd.  structural  excavation 

58.4051b.  reinforcing  steel ,v  . .      ;, , 

Cleaning,  painting,  repainng  3 1 2  ft.  steel  bridge  (lump  suml 

Cleaning,  painting,  repairing  360  ft.  steel  bridge  Ounip  sum) 


$50, 
100 
225. 


2 

2 

2 

3, 

3. 

4, 

7, 

22 

22 

28 

22 

2 

2 

0 

3,000 

1,750 


00 
00 
DO 
32 
35 
35 
35 
32 
40 
00 
03 
50 
50 
.20 
.25 
.25 
.00 

50 
.50 
.00 
.50 
.00 

50 

00 

00 

00 

00 

00 
,00 

055 

00 

00 


B 

$50  00 

100,00 

50  00 

,40 

.40 

.35 

.35 

.35 

.35 

50  00 

.01 

2.70 

2.60 

.12 

.20 

,30 

1.50 

1.50 

2.00 

3.00 

4.00 

4.00 

5.75 

25,00 

30,00 

20  00 

25  00 

1,50 

2  00 

0,05 

4,500  00 

3,000  00 


$40.00 

100,00 

200,00 

.30 

.30 

.30 

1.00 

.25 

.30 

75,00 

.03 

2.82 

2.82 

.14 

.40 

.40 

.50 

.50 

.00 

1.00 

.00 

.00 

.00 


1. 

3. 

3. 

5. 

5. 

6.  _ 
23.00 
23.00 
22.00 
22,00 

2,00 

2.00 

0.07 
3,500.00 
1,500.00 


Extended  totals.. *$271,558 

*Bid  did  not  include  furnishing  material  for  gravel  and  shod  r  ads. 


$396,448  $436,699 


CONTRACTS     AWARDED 

Mass..  Sliringfleld—Apartment---W  Zim- 
merman 19  Glendell  Terrace,  will  build  1 
^torv.  Tie  X  180  ft.,  brick,  plain  foundat.oi  , 
Bnxv-din  Terrace,  by  day  labor.  *}'=:'>""■ 
J    W    Foster.   46  Narragansett  St..  aicht. 

'  N  Y..  Brooklyn— Apartment— L.  Halperin 
Improvement  Co..  c/o  Cohn  Bros.,  archts. 
and  engrs.  361  Stone  Ave.,  will  bm  d  * 
s  orv  100  X  100  ft.,  brick,  steel  and  stone, 
plain  foundation,  Buffalo  Ave.  and  Lincom 
PI.,  by  day  labor. 

N.  v..  Brooklyn— Apartment — S.  H.  Ciit- 
ting.  c/o  Shampon  &  Shampon.  .fch  s  and 
engrs..  188  Montague  St.,  will  bu'lo^^^ 
s"<fry,  100  X  120  ft,  brick,  stee  ami  stone 
plain  foundation,  Schenectady  Ave.,  by  day 
labor.      $200,000. 

jf  Y  Brooklyn — Apartment — Grolier 
Bldg.  Corb..  Co  C.  Schafer.  Jr,.  archt.  and 
ener  394  East  150th  St.,  New  York  City. 
wiTT'build  6  story.  100  X  "O,  "■■  t'"ck 
steel  and  stone,  plain  foundation.  Grand 
Concourse  and  173rd  St.,  by  day  laboi. 
$175,000. 

N.  Y..  Brooklyn— Apartment— Sayetta 
Realty  Corp.,  c/o  McCarthy  &  Kelly,  archts. 


and  engrs.,  159  Remsen  St..  will. build  G 
storv  brick,  steel  and  stone,  plain  foun- 
dation. Ocean  Ave.,  by  day  labor.  $225,0IJU. 
•N  T  Brooklvn — Apartment — C.  and  K. 
Constr  "  Co  c/o  Shampan  &  Shampan. 
archts."  and  engrs..  50  Court  St ,  6  story, 
135  X  210  ft.,  brick,  steel  .and  stone,  plain 
foundation,  Ocean  Ave.  near  Church  Ave., 
by  day  labor,     $750,000. 

N  T  New  York — Apartment — Five 
Hundred  "Eighty  Park  Ave.  Corp.,  c/o  J. 
E  B.  Carpenter,  archt.  and  engr..  598 
Madison  Ave.,  14  story,  75x200  ft  briclj. 
steel  and  stone,  plain  foundation,  (iJrd  bt. 
and  Park  Ave.,  to  Dwight  P.  Robinson  ^ 
Co.  Inc..  125  East  46th  St.  Archts.  est. 
$3,000,000. 

N  T  New  York — Apartment — Hillpin 
Building  Corp.,  3420  3rd  Ave..  5  story.  Id 
X  78  ft.,  brick,  steel  and  stone,  plain  foun- 
dation, Decatur  Ave.,  by  day  labor.  $175,- 
000.  J.  M.  Felson,  1133  Bway.,  archt.  and 
engr. 

N  Y..  New  York — Apartment — P.  Mc- 
Nulty.  c/o  C.  Schafer,  Jr..  archt.  and  engr. 
394  150th  St.,  will  build  5  story,  100  x  100 
ft.  brick,  steel  and  stone,  plain  foundation. 
West   206th  St.,   by  day  labor.     $150,000. 

N  Y  New  York — Apartment — L.  Wolf, 
c/o  'Margon  &  Glaser,  archts.  and  engrs.. 
•'806  3rd  Ave.,  will  build  5  story.  80  x  100 
ft.,  brick,  steel  and  stone,  plain  fonnaaUon, 
University  Ave.,  by  day  labor.     $200,000. 

N  Y.  New  York — Apartment — H.  Glick 
c/o  D.  S.  Lang,  archt.  and  engr.,  110  West 
34th  St,  will  build  5  story.  100  x  100  ft., 
brick  steel  and  stone,  plain  foundation. 
188th'  St.  and  Audubon  Ave.,  by  day  labor. 
$250,000. 

N  Y  New  York  —  Apartment  Morris 
Ave.'  Building  Corp.,  c/o  Margon  &  Glaser, 
arclits.  and  engrs.,  2806  3rd  Ave.,  vvill 
build  brick,  steel  and  stone,  plain  founda- 
tion, Morris  Ave.,  by  day  labor.  $200,000. 
N  Y  New  York— Hotel  I.  Feldman.  c/o 
C  B  Meyers,  archt.  and  engr..  31  Union 
si.,  will  build  15  story,  40  x  220  «.  brick, 
steel  and  Ftone,  plain  foundation,  100th  bl- 
and Bway.,  by  day  labor. 

Pa  Grove  Citv — Hotel — Owsley  Co., 
archts.  1301  Mahoning  Bank  Bldg..  Youngs- 
town.  O.,  5  story,  89  ft.  front,  concrete 
brick  and  steel,  to  Parish  Bros.,  217  Wick 
Ave  Youngstown,  O.,  for  Grove  City  Hotel 
Co!  Grove  City.  Archts.  est.  $200,000. 
Noted   Nov.    30. 

Md..  Baltimore  —  Office  —  Federal  Land 
Bank  1  storv  and  mezzanine,  stone,  bt. 
Paul 'ant"  24th  Sts.,  to  M.  A.  Long  Co.. 
Guilford  /  ve.  and  Fayette  St.  Archts. 
est.    $150.„.,0. 

D  C  Wash. — High  School.s — Bist.  Comn., 
509  nist  Bldg.,  for  MacFarland  and  Lang- 
lev  Junior  High  Schools,  to  M.  Serrctto, 
Main  Treas.  Bldg.,  $592,000.  Noted  Dec.  21. 
N  C  Greensboro — School — Bd.  Educ. 
general  contract  for  scliool  Cedar  St.  to 
Palmer-Spivey  Constr,  Co.,  Campbell  Bldg., 
Augusta,  Ga.;  $129,450. 

Miss..  .lackson  —  Auditorium —  Gener.-il 
contract   for   2   story,   160   x   160   ft.,    brick 


and  steel,  rein.-con.  foundation,  to  I.  C- 
Garber,  •  Jackson,  $120,000.  Archts.  est. 
$158,000. 


O..  McComb — Grade  and  High  School— 
Bd.  Educ.  2  story  and  basement,  114  x  18_,J 
ft.,  brick,  rein.-con.  and  steel,  from  J.  t- 
Barnes,  South  Bend,  Ind..  $222,254  ;  Wood 
Constr.  Co.,  427  Holland  Bldg.,  Lima,  $246.- 
619  ;  O.  M.  Green.  325J  North  Elizabeth 
St.,   Lima.    $229,842.      Noted    Nov.    30. 

Ind.,  Laporte — High  School — Bd.  Educ. 
2  story  and  basement,  165  x  198  ft.,  rein.- 
con.  and  brick,  concrete  pile  foundation,  to 
Lanson  &  Danielson  Constr.  Co.,  Laporte. 
Archts.  est.   $400,000.     Noted  Oct.  19. 

Ind.  South  Bend — Apartment — T.  P. 
Moredock,  315  West  Colfax  St..  3  story  and 
basement.  87  x  97  ft..  Colfax  St.,  to  R.  Goi- 
litt  &  Sons.  30  North  La  Salle  St.,  Chicago. 
Archts.  est.  $200,000. 

Mich.,  tansing — Hospital — St.  Lawrence 
Hospital  Assn.,  101  Willow  St..  4  story  and 
basement.  131  x  183  ft.  rein  -con.  and  brick, 
to  Reniger  Constr.  Co.,  336J  East  Michigan 
Ave.,    $400,000. 

Wis.,  Milwaukee — Apartment — J.  Hun- 
holz  2310  Vliet  St..  6  story  and  basement. 
53  X  104  ft.,  brick  and  rein.-con.,  plain 
concrete  foundation,  on  Biddle  St..  to  Cut- 
ter Constr.  Co..  886  46th  St.  Archts.  est. 
$150,000.      Noted  Dec.  14.  \ 

Wis.,  Racine — Hotel — New  Racine  Hotel 
Co..  c/o  C.  Fowler,  secy..  Badger  Bldg..  » 
story,  104  X  240  ft.,  brick  and  tile,  plain 
concrete  foundation,  to  Starrett  Bros.,  8 
South  Dearborn  St.,  Chicago.  Archts,  est- 
$2,400,000.     Noted   Dec.    21. 

la,  Dubuque — Apartment-Hotel — Cooper 
Estate  will  build  4  story  and  basement.  114 
X  129  ft,  rein.-con..  brick,  tile  and  stone, 
2nd  and  Locu.st  Sts,,  by  day  labor.  $150,- 
000     J.  F.  Leitha,  Dubuque,  archt. 

Tex..  Amarillo  —  Hospital  — •  Potter  Co., 
general  contract  hospital,  tubercular  cot- 
iaixe-  and  nurses  home,  to  V.  E.  Ware.  El 
Paso.  $145,000.  Archts.  est.  $250,000. 
Noted  Nov.  30, 

Tex..  Mempliis — Courthouse — Hall  Co., 
general  contract  2  story,  72  x  106  ft.,  rein.- 
and  brick  to  Walker  Constr.  Co.,  Houston 
Bldg  San  Antonio,  $121,520.  Noted 
Nov.    23. 

Colo  Denver  —  Administration  —  Bd. 
Fduc.  general  contract  2 J  story  and  base- 
ment 115  X  140  ft..  14lh  and  Laramer  Sts.. 
to  F.' J.  Kirchoff  Constr.  Co..  718  Lawrence 
Bldg.,    $143,520.      Archts.    est.    $169,000. 

Calif  .  Arrowhead — Hotel  and  Store — 
Swasev  &  McAfee,  archts..  Hibernian  Bldg.. 
I>os  Angelis  3  story  and  basement,  to  Al- 
^nd  Consti-:  Co..  S.an  Bernardino,  $240,000. 
Owner's  name  withheld. 

Calif.  I.os  Angeles — Apartment — Lange 
&  Berg.strom.  Washington  Bldg..  will  build 
8  storv.  Park  View  St..  by  day  labor.  $650,- 
000.  Walker  &  Eisen,  Pacific  Finance  Bldg., 
archts. 

Calif  I.08  Aniteles — Cathedral  and  Parish 
House— St.  Pauls  Cathedral,  constructing 
bricked  steel,   Figueroa  St.  near  Orange 
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Buildings  (Continued) 

Si.,   to   P.  Hail.    934   South   Raymond  Ave., 

Pasadena,  $295,000. 

<aUf.,  Lo»  Anrrlea — Theatre — H.  &  H. 
Circuit,  Title  Insurance  Bidg.,  reln.-con. 
theatre,  Pico  and  Norton  St.s.,  to  Burch 
Conslr.  Co.,   325  South  Hill  St..   $30i\00ii. 

Cnllf..  Oakland — School  and  Convent — O. 
McCrea.  archt..  369  Pine  St..  San  Francisco, 
constructing  1st  unit  of  church  buildings, 
3  story  and  basement,  rein. -con.,  to  \V.  G. 
McGlnty  &  Sons.  Federal  Realty  BIdg.. 
»52.138.  for  Church  of  Lady  of  Lourdes. 
Bids  for  other  units  will  be  asked  later. 

Ont..  M'at«rloo — School — Bd.  Kduc,  2 
story  and  basement.  8  room,  concrete,  brick 
and  steel,  general  contract  to  Kllert  Bros.. 
Park  Ave..  $101,000;  heating,  plumbing, 
etc..  to  \V  Knell  &  Co.,  45  King  St.  VV. 
Total  est.  J  150,000. 


Federal  Government  Work 

I'KOPOSED     WORK 

N.  Y..  Ft.  TUden— Plotting  and  Switch- 
board Room — U.  S.  Engineer,  Army  Bldg., 
39  Whitehall  St.,  Xew  York,  plans  plotting 
and  switchboard  room,  here. 

Ala.,  Fiorencr — Displacement  tanks,  etc. 
— U.  S.  Kngineer.  Florence,  plans  to  pur- 
chase displacement  tanks,  countersights, 
castings  and  other  parts  for  regulating 
gates  of  VVilson  Dam. 

O.,  CinriiinntI — Towboats — U.  S.  Engi- 
neer. 405  Custom  House,  plans  to  purchase 
oil-engine,    citclric   driven    towboats. 

Mich.,  Battle  Creek — Hospital' — U.  S.  War 
Veterans'  Bur.au,  1044  .\rlington  Bldg., 
\\ash..  D.  C.  having  plans  prepared  Neuro- 
Ps.vchiatric  Hospital  at  Camp  Custer,  here. 
C.  R.  Forbes,  dir.     Xoted  Aug.  31. 

rallf..  San  Diejto — Garage.  Sewer,  etc. — 
Spec.  4  741— Bureau  Yards  &  Docks.  Navy 
Pept..  Wash..  D.  C.  rejected  bids  for 
garage,  sewer,  pavement  and  fence,  here. 
Notfd   Nov.  16. 

BIDS    DESIRED 

.Ma»B.,  BoDton — Remodeling — Jan.  18.  by 
Tj^a.-!.  Dept.,  \Vash..  D.  C.  remodeling  Post 
OfTice  Screen  m  U.  S.  Post  Office  and  Suo- 
Tr.a.vury.  her.-.  J.  A.  Wetmore,  acting 
superv.  archt.;  adv.   this  issue. 

TT '''!.••  r-''"?-~^"<'^'"K— J"^-  17  at  office 
y.     &.     hngincer,     815     Wilherspoon     Bide 

and'l'r"^ntJ>"n,N.'r=""'^   ""'"''  '^""^^"  '''"' 

It  ^t-  !*'•."»— Scows— Jan.  15  at  office 
U.  S.  Rngmeer.  815  Witherspoon  Bldg.  4 
steel  dump  scows. 

^'' V,  ^"";'"»*"" — Scows  —  Jan.  15  at 
office  U.  S.  Kngmeer.  for  2  wooden  dump 
scows;   adv.    this   issue. 

VlrKinin— Dredginp— Jan.  15  at  office  U. 
K,V  Kn  nnA""'  ^"^}°'"  House.  Norfolk,  dredg- 
ing  50,000  cu.yd.  Appomattox  River.  J. 
C.  Oakes,  ch.  engr.  Virginia  Dist. 

n.^^',    ^*-'      """"nifton— Lock      Operating 
Machlner>-,    etc.— Jan.    23    at     office    U.    S 
f',!l^A'""'-  ,1°<^H^,.'?P*'"''''"S    machinery,    etc 
Noted''Nov.  23  ^'"''''"-   ^'"'-   '"is  Issue! 

o.*'m'    *i-    !-»"'»— I-evee    Work— Jan.    24. 
5.r?^t5rnT,fonT,^l!f,?^'?S;..«l:-C0-^ 
Zs'Zul''^"'    ^-^^^    D.D.,^inl^^ori.,Td'v'! 


h„^"  A"*"''."— Piers— Spec.  4615— Jan.  17 
by  Bureau  Yards  &  Docks.  Navy  Dept 
V\ash..   D.  C,   for  piers.   her4. 

„. J"'y^-i,  Tr""*  *■•«}■— Furnishing  Stone 
etc.— Feb    15  at   office,   r.   S.  Engin.-.r    401 

^^i'fT,.""',""'-  S''"  Francisco.  fu;i^ishinr 
and  delivering  apprcvimately  80  ooi^"  Sn 
stone  for  repairing  and  extending  present 
Noted^Vo"  *jPP'-°'"'"«"'ly  <00  to  600  Iln.ft. 

Alaska — Bridges — Jan.  22  bv  C  R  Dol  . 
g.n  .  purch.  apt..  Alaskan  Eng.  Comn.  4  ^" 
Boll  S.  Terminal.  Seattle.  Wash"  for  1 
.steel  viaduct,  two  40  ft.  girder  spans  two 
]i   ft.  .spans,  one  80  ft.  span  and  two  steel 

?/^n^o;i;;^'^,d^!;^t^;;^'^£:Si 

BIDS  BECEIVED 

..3?"feri"i^'irg?^:;^rf&^a,^  ^r"o?l^v;- 
K,  <'i",  3^to's„-'u-;d.lfel3a 

86  dnn^?;?'^  ''^^  *iy>  possible  ov^r-demh 
86^000  cti.yd..  from  M.  Sullivan  Dredglttg 
^o..  8o3  Irociuols  Ave..   (1)   JO  50   (')  J3  Rn^ 

aunk   Bldg.,     (1)    J0.50     (?)     $3.60;    Great 


Lakes  Dredge  &  Dock  Co.,  Williamson 
Bldg..  Cleveland.  C,  (1)  J0.45  (2)  $3.70. 
Noted   Nov.    16. 

Calif.,    Llvermore — Bulldingrs,    Electrical 
Work,     etc. — C.      R.     Forbes,     dir.      U.      S. 
Veterans'    Bureau.    Arlington    Bldg.,    Wash., 
D.   C,   opened  bids  for   29   reln.-con.   build- 
ings   for    U.    S.     Veterans'     Hospital,     hero, 
from  J.  Walsh.   85   2nd  St.  San  Francisco, 
(1)    $1,559,800    (2)    $19,800    (3)    $75,740    (4) 
$75,740   (5)  $69,880   (6)   $41,000   (7)   $73,600 
(8)    $95,500    (9)    $21,400    (10)    $12,080    (11) 
$12,850   (12)   $9,800  (13)   $14,540   (14)   $12,- 
280   (400  days)  ;  unit  prices   (1)   excavation 
1.60  (2)  concrete  $15  (3)  rein.-con.  $22   (4) 
reinforcing    steel    $61     (5)    structural    steel 
$109    (6)    brick   $40    (7)    gravel   road   $1.25, 
B.     Trost,     26th     and     Howard     Sts..     San 
Francisco.    (1)    $1,568,000    (2)    $18,200    (3) 
$67,000   (5)   $56,950   (6)   $45,650   (7)   $72,900 
(8)    $94,400    (9)    $17,900    (10)    $11,900    (12) 
$11,500     (13)     $14,700     (14)     $12,400     tele- 
graphic modifications   (1)   add  $202,723    (2) 
$3,298    Building    1.    (3)    $19,875    Building    6 
(4)   $18,885  Building  8    (5)   $6,320   Building 
12     (6)     $10,619     Building    14     (7)     $14,891 
Building  15  (8)  $374  Building  16  (9)  $1,043 
Building    18    (10)    $1,991    Building    19    (12) 
$1,935  Building  21    (13)    $3,150  Building  23 
to  25  and  27  to  30   (14)  13.750  Building  31 
to  32.   (4oO  days),  unit  prices  (1)   $1.50   (2) 
U^    iP.J^'>     (•»     *'">     (5)     $140     (6)     $45 
ill   P-^"    <*>    *»  22.    Lange    &    Bergstrom. 
722  Sharon   Bldg..    San    Francisco,    (1)    $1.- 
?fj'*.*l„',^„'»'2*''*""'  '3)   »S4.000  (5)   $67,600 
it]  Jl°'^'">    ">    J76.700    (8)    $113,000    (9) 
irMSS     <'">     *' 2.600     (11)     $12,400     (12) 
$12,400     (13)     $17,400     (14)     $1.5,100.     unit 
Poi'^^/^">     ^'''1    *--2S    deduct     $1     (2)     add 
m  l^,!"?*.  *^2   (3)   add  $29  deduct   $23    (4) 
■idd   $70   (5)   add   $130  deduct  $IOn    (6)   add 
$5o   deduct  $45    (7)    add   $2.30  deduct  $1.20 
(8)   add  $0.30   (400  days)  ;  plumbing,  heat- 
ing, ventilating,   outside  uining.   and  garage 
J?        «i'^,  hospital,    from^atourrotte-Flcal 
<-  o..     J761     Sacramento    Blvd.      Sacramentn 
(1)     $327,200     (2)     $1,900     (3)     $8  400     (4) 
$8,100    (5)     $6,700     (6)     $5,700     (7)     $10  800 
(8)     $22,000     (9)     $2,900*   '(10)  '$200*     (11, 

inc^Vl^^'^i'  •{■  ^"^y\^.  P'umbing  and  Heat- 
ing Co..  Spokane.  Wash.,  (street  address 
not  available)  (1)  $358,000  (2)  $2  808  (If 
$10,027  (4)  $10,027  (5)  $8  904  (6)  $6  165 
iILi^!',"«  <S'  ?31  703  (9)  $2,688*  (Jo) 
$3,095    (11)   $2,212    (12)   $1  131    (13)    SI  g^S 

iJil  Taylor  St..  Wash..  DC     (11    J'!l4  7i'J 

(5  %'!!,'V7^'V.'.  '<)  "  24o"  5  Is;". 

IS-'-.'^'"^^  (7>  $12,759  (8)  $30  444  (qi 
n'sV  $/l,"?  ,\VJl  (U'   »'"^   (12)   $1,075 

work*  fro^  ^i-''*^'^'l?^  1^"^  ''»y«> ;  eK-c'rlc 

sNo  Sutter  <!,  5^  Newberry  Electric  Co., 
?9^   V    fi?r  ?J->'  S?"   Francisco,    (1)   $181,137 

MfV    Cn     \t^i'^  days)    Butte  Electric  and 

n )     SI  s'^  An     T?}^"P,  ,?,V    San    Francisco. 

.\9l'V4V$6%/8-\5)*'$   .^^60  ?6)  t/'I^O   W, 

(  n  S/r6>  ^U'^UPJ  J2,373\lV)-  $6,026 
ioA',.*".^?  ^'->  '1.3-t4  (13)  $1721  (14) 
to'  ltU'''(f)^''';'',"nn'"°;''A''<'"  '^dd"  $3*Joi 
10     Item      (1)      (300     davs)  ;     refrie-eratino- 

"y^-^n"!  Folso'ii!'^?    I™<  cSs^IrSS 

p-  lu'to^°a't?c'"  I'efrfg?rafi;;i"'='&'5f   *'5'36- 

c'a"t?on''  $'2o'f85'^=\?"r   '^    S     »3!.)60°mod?n* 

^^^y-  S?n"^"^JnXo^r21  lH'- 


Tenji-.  MemphiH — Machinery — ^Mississiniii 
River  Comn.,  1st  and  2nd  Dists..  Custom 
House,  for  turbine  pumps,  feed-water 
heater,  boiler-feed  pumps  and  electric  light 
plant,  to  T.  M,  Whitted,  Realty  Bldg 
Charlotte,  N.  C.     $12,257.     Noted  .Vov.  2.    ' 

Wis.,  Milwaukee — Dredge  Hull,  etc — U  S 
Engineer,  for  1  dipper  dredge  hull  and' 
house,  to  Green  Bay  Dry  Dock  Co.,  Green 
Bay,  $58,900.     Noted  -Vov.  2.  v^reen 

la..  Knoxville — Hospital — Director  U.  S 
Veterans  Bureau,  at  office  Quartermastei^ 
General,  2306  Munitions  Bldg.  Wash  D  C 
for  Neuro-Psychiatric  Hospital,  here,  com'- 
plete  incl.  water,  lighting  and  heating  sys- 
tems, etc.,  to  -^Varner  Constr.  Co^  730 
g^aveland  Ave.,    Chicago,    $889,974.      Noted 

FEDERAL    POWER     CO.MMISSION 

Applications  for  Licenses  and  Permits 
Applications 

357 — Emery     Consolidated     Mining     Co 
Deer     Lodge,     Mont.— Wants     license     for 
transinlssion     line     from     Deer     Lodge     to 

358^mboden  Hydro-Electric  &  Manu- 
facturing Co..  Imboden.  Ark.— Wants  li- 
cense for  diversion  dam,  canal,  and  power 
house  in  Spring  River,  near  here. 

359— Kaweah  Molybdenum  Mines  Co., 
Crocker  Bldg..  San  Francisco,  Calif  — 
Wants  preliminary  permit  for  dam  pipe 
line  and  power  house  in  Kaweah  River. 
Xiiiare  Co. 

•  360— Pigeon  River  Lumber  Co..  Wiscon- 
sin Rapids,  Wis.— Wants  preliminary  per- 
mit for  5  power  houses  in  lower  12  mi 
Pigeon  River,  Cook  Co.,  Minn. 

Miscellaneous 

PROPOSED     WORK 

Bond   Oiling   and    Distributing  Marhinr 

Belmont.    N.    V.--Allegany    Co.    plans    pur- 

chfni"^$6°o'oo  ^  ""**    ^'"■■"'"'ins    ma- 


$3B  son  Vion  j„      >   \.^'-     Baltimore,    Md.. 
llflJlL'i^rst'lln  F';'a"n*^?4"ol3l'Jr8  J?Ss 

CONTRACTS   AWARDED 

Po..   rittshnrich — Sleel   Hull IT    <5    Fn„i 

%«..    Ciipf    Hrnr.v — Power   Houses IT     <5 

wIllt^^nk^s^^^-^-'al-^Ft'  'i;;;??'^  y^^ 


Noted    Nov. 

c.?Jr„   ^'''••,  Hantlnicfon — Dwellings IT      q 

Hi,ntinjionn40.r66."'xo7e?"^:';    f,  «"-■ 


^r,^n'!  Dock- Erie,  Pa,- State,  Erie  Co. 
and  City  plan  new  freight  dock  at  foot 
of  Peach  St.  $250,000.  Address  W.  Morri- 
son, member  Penna.  Peninsula  Co.,  Erie. 

Memorial    Tower  —  Wilkes-Barre,    Pa  

Comrs.  Luzerne  Co.  having  plans  prepared 
memorial  lower  with  clock.  $100,000.  T. 
Atherton,  Wilkes-Barre,  archt. 

Power  Plant  Equipment— Memphis.  Tenn. 
—Takes  bids  about  Jan  20,  furnishing  and 
installing  power  plant  equipment  for  new 
Park\yay  Pumping  Stath.n.  incl.  misceilane- 
ous  piping,  feed  water  heater,  feed  pumps 
boiler  breeching,  boiler  settings,  air  flovv 
meters,  forced  draft  fans,  central  olHng 
sy.stem.   and   miscellaneous   gauges  and    in- 

f7'9"Nn"r,h  i'^v"'"""-  F""er  &  McCn"ntoik. 
879    ?\orth    Parkway,    engr-s. 

.•i/'°,'j      fo^rse.      etc.— Cleveland,     C— See 

Buildings.  ^ 

Road  >faeliiner.v— Wisconsin— Following 
are  county  appropriations  for  road  machin- 
ery during  1923.  Ozaukee  Co.  $20,000  incl 
fnSt^J'"^  outfit,  W.  J.  Ubbink.  Port  W.ash- 
Jif^n  '  comr. :  Chippewa  Co.  $7,000  incl 
small  patrol   graders.  P.  O.  Lokrantz    Chin- 

CTushJ'r  C  w  ■?-'  traders  and  rock 
JJ^U,,  'kt  .  ^-  -^.vstrom.  Ba Ksam  Lake 
2  iTJA  ^='r'"^"6  C""'  '2  patrol  grader.s  Intl 
2  light  motor  trucks  for  road  w^rk  A  Fk 
lund.  Pestigo.  comr.:  Shawano  Co  number 
comn'  '^^*"'  "*^-  ^'  ^f"^'-^"-'  Sha",'^no, 
Park  Improvements — Dallas.  Tex Plan>- 

fisSe  fo;"nar^u''""'  '"''  ""  »500.0'00  bon"d 
warns '°r„  P'lC'^  ''"P'-ovement.s.  incl.  roads. 
wdiKS.  etc.     G.  D.  Fairtrace.  citv  engr. 

Trafflo  Signal  S.vstem.  etc.— Dallas  Tex 
—City  Comn.  takes  bids  latter  part  of 
January,  electric  traffic  sicnal  sv^Jtom 
towers,  etc.  $2O.0no.$3O?OOO."'"H  SirrVS.' 
supL      Fire    and    Police    .\larm3        ^a"*"' 

-s^r'^al;'?:;;,,:!:;^.^^""""'— r..n.o„,  oki... 

OkT«''^S.'„  ^-f!;*,  *,'\''-"'''"."''-W«-''«''"'ord, 
"""•■ — ^' e      Industrial    Works" 

Mains.  Oas  Holder,  etc.- Porlland    Ore — 

Portland    Gas    and    Coke   Co..    Gasoo    Bldg 

ers"$60°oSor^v,'"-''i"''  ".""  ""«  e.as  hol^': 
S^nnnnn'  '  ^'^^^P^  ■'>n<l  renew  gas  plants 
$300.000 :  erect  buildings  and  purcha.s<: 
miscellaneous  equipment.  $100,000.  H 
J^abst,  genu  mgr. 

Water        Power        Development  Pusll- 

H^Tf^'-    "^^^-"-^"K^'ry'^i 

RldT'  To^'Ar,^"*^^'  ^•^"  Confederation  Lif.^ 
Bldg.,  Toronto.  Ont..  developing  100  000 
hp.  on  Bay  D'Est  River  and  Bay  D'Espoir 
on  south  coast.     $8,000,000  to  $10,000,000. 
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BRIDGE — SPOKANE.    WASH. 


City  Plan 


3,850,000  lb.   furnisninfi  and   erecting  bridge  steel 
320.000  lb.  furnishing  and  erecting  machinery  steel 

890cu-yd.  cimerete  eounterweight 

200cu.vd,  cinder  counterweieht    

22.000  ib.  steel  CLainterweipht      .... 

bSOsiiyti-  read  rt-nir,  bascule  leaves 

544  ft.  street  ear  track,  bascule  leaves 

256  sq.yd.  sidewalk,  bascule  leaves 

230  s  lyd.  road  on  fixed  part 

550s'i.yd.  road  on  approach  spans 

658  ft-  street  car  tracks,  spans  and  approaches 

236  s<].yd.  sidewalks,  spans  and  approaches 

86sq.yd.  maeliinery  platform 

Elecirieiil  equipment  (lump  slim)      ,    . 
2  opi^rators"  houses 

2  gas  engines  and  clutches 

2  machinery  houses    .      

Extended  totals 


3,5 16, 000 Ib.  furnishing  and  erecting  structural  steel. 
315,000  lb.  furnishing  and  erecting  machinery  steel 
1010  eu.yd.  concrete  counterweight. . 

32,000  lb.  steel  counterweight 

674  sq.yd.  road  floor,  bascide  leaves 

564  ft.  street  car  track  bascule  leaves 

265  sq.yd.  sidewalk  bascule  leaves.  .    . 

206  sci-yd.   roiid,  bascule  leaves 

550sQ-yd.  road  on  approach    

638  ft.  street  car  track  on  approach 

246  sq.yd.  sidewalk  on  approach 

98  sq.yd.  machinery  platform ...  

Electrical  equipment  (lump  sum) 

2  operators'  houses 

2  machinery  houses 


Extended  totals 

Miscellaneous  (Continued) 

Grain  Elevator — Ft.  William,  Ont. — Bole 
Grain  Co.  Ltd.,  plans  concrete  grain  eleva- 
tor.     $500,000. 

Subway — Hamilton,  Ont. — Plans  subway. 
66  ft.  wide,  under  Grand  Trunk  Ry.  tracks. 
Wentworth  St..  concrete,  sleel  and  stone. 
$100,000.      E.    R.    Gray,   city   t  ngr. 

Transniission   Lines — Niagara    Falls,    Ont. 

■ — Stamford  Twp.  plan.s  to  extend  hydro 
electric   lines  through   township.      $38,000. 

Asphalt  Plant — Owen  Sound.  Ont. — Plans 
to  purchase  and  install  municipal  asphalt 
plant.  $50,000.  D.  H.  Fleming.  City  Hall, 
engr. 

BIDS    DESIRED 

Iron  Trailer  Trucks — Bin^haniton,  N.  Y. 
— Bd.  Contract  and  Supply  taking  bids  2 
iron  trailer  trucks  for  use  by  Bureau  of 
Garbage  and  Ashes. 

Motor  Gasoline — New  York.  N.  Y. — Jan. 
3.  liy  H.  Bruckner,  pres.  Bronx  Born.  Tre-^ 
mont  and  3rd  Aves..  furnishing  and  di- 
livering  6,000  gal.  motor  gasoline.  $1,200. 
Former  bids  rejected.     Noted  Dec.  21. 

Crusher — Trenton,  N.  J. — Bd.  Freehold- 
ers Mercer  Co.  taking  bids  new  crusher  for 
county  workhouse  at  Glen  More.  $30,000 
to  $40,000.  H.  F.  Harris,  Court  House, 
engr. 

Asphalt,  Crushed  Stone,  Sand.  ©te.  — 
PhUa.,  Pa. — Dec.  30.  by  F.  H.  Caven.  dir. 
pub.  wks.,  Citv  Hall,  furni.=;hing  14.400  cu. 
vd.  sand.  $25,000;  20.000  ton  crushed  stone. 
$40,000.  2.200  ton  asphalt  cement.  $15,000; 
80.000  gal.  19(ei'23  degree  fuel  oil.  $12,000; 
225.000  gal.  SOBiS  degree  fuel  oil.  $50,000. 
T.  F.  Armstrong.  316  City  Hall,  purch.  agt. 

Gravel — I^ouisiana — Jan.  9.  by  State  Hy. 
Comn..  Reymond  P.ldg..  Baton  Rouge,  fur- 
nishing i;J.4r(2  cu.yd.  washt.-d  gravel  for 
surfnr'ing  Sect.  C.  Federal  Aid  Project  116. 
Minden-Arcadia   Highway.    Webster   Parish. 

AVharf — Detroit  M'eh. — Jan.  S.  by  Pub. 
Lighting  Comn..  Ka:  t  Atwater  St..  1.040  ft. 
rein-con.  wharf,  36  ft.^  w'de.  on  oO-SO  ft. 
wood  p  les.  intake  flume  SO  x  94  ft.  resting 
on  .^0  and  60  ft.  piles.  Smi.h.  Hinchman  & 
Grylls.   SOO  Marquette  Bldg..   engrs. 

Portland  Cement — Wisconsin — Jan.  3.  at 
office  State  Hy.  Comn.,  Madiv^on.  1,538.000 
bbl.  Portland  cement  for  delivery  durins 
1S23.      A    R.   Hirst,  state   highway  engr. 

Gravtfl  Pit  Machinery — Sheboypan.  Wis. — 

Sheboygan  Co.  taking  bids  gravel  pit  ma- 
chinery, conveyors,  etc.  G.  W.  Ubbelohde, 
Court  House,  chn. 

Rock  Crusher  and  Grader — Minneapolis. 
Minn. — Jan.    8,    by   Auditor    Hennepin    Co., 
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00 

1,000.00 
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1.800.00 

600,00 

2.000  00 
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00 

500.00 

2,300  00 

2,100,00 

1,200,00 

500,00 

1,300  00 

$444,923 

$458,300 

$501,573 

$532,367 

$105,400 

$110,338 

$122,97.7 

rock  crusher,  and  1  grader  with  scarifier 
attached.      E.   E.  Terrell,   co.  surv. 

Tractor    and    Snow    Plow — Grand    Forks, 

N.  D. — Taking  bids  one  10  ton  caterpillar 
tractor  and  one  snow  plow. 

Steam  Roller  —  Denison.  Tex.  —  Taking 
bids  10  ton  steam  roller.  $10,000.  J- 
Field,  Denison,   engr. 

Road  Levee  and  Bridge — Redwood  City, 
Calif. — Jan.  2.  by  Supervs.  San  Mateo  Co., 
constructing  road  levee  and  bridge  over 
Bean  Hollow.  13.000  cu.yd.  earth  embank- 
ment, 175  cu.yd.  concrete  in  bridge,  150 
cu.vd.  concrete,  slope  pavement  on  em- 
bankment. 32.400  ft.  sheet  piling,  etc.  $25.- 
000.      G.    Kneese.    co.   surv.      Noted   Dec.    't. 

Quarrying:  and  Stone  Crushing  Equipment 
— Montreal,  Que. — O.  Martineau  &  Filo 
Ltd.,  371  Marie  Anne  Ave.  E..  taking  bids 
(or  quarrying  and  stone  crushing  equip- 
ment. 

BIDS   RECEIVED 

Facade  and  Retaining  Walls — New  Or- 
leans, La. — Bd.  Port  Comrs..  201  New  Court 
Bldg..  opened  bids  Dec.  14.  facade  at  foot 
of  Canal  St.,  also  retaining  walls,  filling  and 
paving  'between  Iberville  and  Poydras  Sts., 
from  Heary-Oakes  Co.,  Inc.,  Perrin  Bldg., 
$65,000  (200  days);  G.  F.  Favrot.  Canal 
Commercial  Bank  Bldg.,  $66,312  (238 
days)  :  T.  H.  Brockman,  1525  Berna  St., 
$68,400  (270  days). 

Traveling  Crane — San  Francisco,  Calif. — 

City  and  San  Francisco  Co.  installing  elec- 
tric tr.avel  crane  in  Moccasin  Creek  Power 
Plant  of  Hetcli  Hetchy  Project,  from  Pawl- 
ing &  Hamischtegar  Co..  32  Beale  St., 
$30,475  ;  Cyclop  Iron  Wks..  837  Folsom  St., 
$32,170  alternate  $27,670;  Pratt  &  Whitney, 
16  Fremont  St.,  $33,05fl  ;  Whiting  Corp., 
Call    Bldg.,    $24,675.      Noted   Nov.    16. 

CONTRACTS    AWARDED 

Portland    Cement — New    York.    N.    Y. — H. 

Bruckner,  pres.  Bronx  Boro.  Tremont  an.:i 
3rd  Aves.,  furnishing  and  delivering  2.500 
bags  Portland  cement,  to  E.  E.  Buehler,  103 
Park  Ave.,  $1,825.     Noted  Dec.  21. 

Subway  —  Brooklyn,  N.  Y.  —  Transit 
Comn.,  49  Lafayette  St..  New  York,  two- 
track  subsurface  railroad  extending  under 
Bushwick  Ave.  from  Meserole  to  Boerum 
Sts.  to  F.  L.  Cranford.  Inc..  149  Remsen 
St..  $750,983  ;  also  subsurface  railroad  ex- 
tending along  and  under  4th  Ave.  from  S7th 
to  95th  Sts.  to  T.  A.  Gillespie  Co..  7  Dey 
St.,   New  York,   $1,485,151.     Noted  Dec.   14. 

Shaft — llrookb-n,  N.  Y. — Bd.  Estimate  & 
Apportionment,      City      Hall.      New      York, 


Shore  Rd.  shaft,  here,  for  freight  and  pas- 
senger railroad  tunnel  in  Boros  of  Brooklyn 
and  Richmond,  under  New  York  Bay,  to 
McGovern  &  Co.,  50  East  42nd  St.,  New 
York,   $494,000.     Noted   Nov.    30. 

Steel — Flushing,  N.  Y. — Transit  Comn..  49 
Lafayette  St..  New  York,  furnishing  and 
erecting  steel  for  elevated  portion  of  Rapid 
Transit  R.R,.  Flushing  Route,  extending 
over  and  along  Roosevelt  Ave.,  private 
property  and  intersecting  streets  from  Al- 
burtis  to  Riverside  Aves.,  here,  to  Phoenix 
Bridge  Co..  132  Nassau  St.,  New  York, 
$615,880.      Noted  Dec.    21. 

Levee — New  Orleans,  La. — Orleans  Levee 
Bd..  New  Court  House  Bldg.,  new  levee  on 
left  bank  of  Mississippi  River,  to  H.  Rey- 
nolds, Maison  Blanche  Bldg.,  $26,801. 

Foundation — Beloit,  Wis. — Beloit  Water, 
Gas  &  Electric  Co.,  4  29  East  Grand  Ave., 
plain  concrete  foundation  for  3  storv  (ulti- 
mately 7  story).  80  x  134  ft.,  brick  and 
rein.-con..    to   J.    Schneiberg,    945    Bluff    St. 

Hea^3e^s     and     Dykes — .Hamo-sa,     Colo.— 

State  Hy.  Dept.  and  Comrs.  Alamosa  Co. 
will  build  headers  and  dykes  in  Rio  Grande 
del  Norte  River  near  here,  bv  force  ac- 
count. Cost  $21,037.  L.  n.  Blauvclt,  state 
highway  engr.     Noted  Dec,  14. 

Electroliers — Berkeley,  Calif. — Installing 
151  electroliers  in  University  Ave.  and 
other  streets,  to  Osborne  Electric  Co.,  Tur- 
lock,     $36,503.       Noted     Dec.     14. 

Ferry  Slips — Pittsburg,  Calif. — Pittsburg- 
Sacramento  Ferr\'  <"'o..  f").  G.  Klatt.  secy., 
c/o  Golden  Gate  Perry  Co.,  foot  Hyde  St., 
having  plans  iprepared  and  soon  takes  bids 
2  ferry  slips.  $65,000.  Dr.-dging.  fill  .and 
roadway,  let  to  Lanteri  Shipyards,  Pitts- 
burg,    $30,000. 

Grand'^tand  —  Tanforan,  Calif.  —  Pacific 
Coast  .lockey  Club.  1st  Natl.  Hank  P.ldg.. 
San  Fr.anciseo.  constructing  sieel  frame 
and  wood  grandstand.  5.000  se.ats.  here,  to 
Clinton  Constr.  Co.,  923  Folsom  St.,  San 
Francisco.     $124,212.     Noted  Dec.  21, 

Gas  Mains — Montreal,  Quo. — Montreal 
Light,  Ileal  &  Powi-r  Co..  Craig  St.  W..  will 
build  t;as  in.ains  .-is  follows:  9.700  fl.  20 
in.  c.i.  pi!>e.  from  Sla.  A  J^lm  Ave.  to  Hoche- 
laga  and  Pie  IX"  .\vcs..  $48,136;  2.640  ft, 
12  in.  c.i.  pipe  in  Davidson  St.,  from  Rouen 
to  St.  Catherine  Sts..  $9,347;  540  ft.  8  in. 
c.i.  pipe  in  Davidson  St.  from  St.  Catherine 
to  Notre  Dame  Sts.,  $1,550;  3.720  ft.  12  m. 
r.i.  pipe  in  Bennett  St.  from  Girard  to  St. 
Catherine  Sts.,  $24,969;  74  ft.  4  in.  c.i.  pipe 
in  St.  Joseph  Blvd..  $168.  Work  will  be 
done  by  day  labor,  E.  S,  Stanton,  supt.  gas 
distribution.     Noted    Nov.    23, 
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OFFICIAL  PROPOSALS 


Rate: 
40  Cents  a  Line  an  Insertion 

THESE   APVERTISEMKNTS    ARK   OFFiriAL   NOTICES  THAT   BIDS   ABE   WANTED   FROM   BIDDERS   EVERYWHERE. 


Cojfy:  Offlclil  PropoiiU  rcichlnj  our  New 
York  Onico  by  10  A.  M..  Tuc^day  can  usuaUy 
bo  printed   lii   the  issue  out  Thundsy. 


Pl>uM  and  Speeificationg  for  Inspection  by  dis- 
tant bidders  may  bu  Alcd  at  uny  of  the  Engi- 
neering  News-Record  offices   without  charge. 


OFFICIAL   PROPOSALS 


Bids:  Jan.  23. 

Intercepting  Sewer 

Toledo,   Ohio. 

Sealed  proposals  will  be  received  by  tbc 
Director  of  Public  Service.  Toledo,  Ohio. 
until  twelve  o'clock  noon,  eastern  standard 
time,  on  the  liSrd  day  ()f  January.  192.1.  and 
then  publicly  opene<l  and  read  for  the  con- 
struction of  Contract  No.  Ti  of  the  Inter- 
cepting Sewer  System,  consistinp  of 

18.955  feet  of  S"  in.  Circular  Sewer 
2.255  feet  of  84   in.  Circular  Sewt-r 
2.610  feet  of  "S  in.  Circular  Sewer 
all  of  which  will  be  built  in  tunnel,  together 
with  manholes  and  appurtenances. 

Bidders  are  invited  to  submit  prices  on 
monolithic  concrete,  vitrified  .segment  block 
and  brick. 

Plans,  specifications,  contract  and  bond 
forms  can  be  secured  at  the  office  of  the 
Director  of  Public  Service  upon  deposit 
of  twenty  dollars  ($20.00)  for  each  set, 
which  will  be  refunded  provided  they  are 
returned  in  good  order  on  or  before  Febru- 
ary   2i1.    1923. 

Information  regarding  the  work  can  be 
obtained  through  the  following  offices  of  our 
consultine  engineers,  Fuller  &  McCIinlock: 
170  Bro.  Jway.  New  York.  319  Summit- 
Cherry  Building.  Toledo.  421  Produce  Ex- 
change Building.  Kansas  City  Mo..  879  N. 
Parkway.  Memphis.  Tenn..  and  1001  Chest- 
nut Street,   Philadelphia.  Pa. 

Each  proposal  must  be  accompanied  by 
a  bond  executed  by  the  bidder  and  a  surety 
company  satisfactory  to  the  Director  of 
Public  Service  In  the  sum  of  Ten  Per  Cent 
<10%)  of  the  amount  of  the  bid,  or  in  lieu 
of  a  bond  the  bidder  may  depo.sit  with  the 
Director  of  Public  Service,  a  certified  check 
on  a  solvent  bank,  payable  to  the  order  of 
the  Director  of  Public  Service,  in  amount 
equal  to  such  liond.  said  bond  or  certified 
check  being  required  as  a  guarantee  that 
if  the  bid  be  accepted,  a  contract  will  be 
intered  into  and  Its  performance  properly 
secured. 

■  The  contract  bond  will  lie  Fifty  Per  Cent 
(B0%)  of  the  amount  of  the  contract.  La- 
bor and  material  bids  must  be  separately 
stated  with  the  price  therefor. 

The  Director  of  Public  Service  reserves 
the  right  to  reject  any  or  all  bids  or  to 
accept  any  bid  which  he  mav  deem  advan- 
tageous to  the  City  of  Toledo. 

W.   T.    .lACKSON. 
Director  of  Public  Service. 
nOROR   E.    L.\SK.\, 

.Secretary. 


Bids:  Jan.  8. 

Pumping  Station  Equipment 

While  Hall,  III. 

.Sealed  bids  will  be  received  by  the  I-TllI- 
view  Drainage  and  Levee  District  at  White 
Hall.  Ill,,  up  to  the  hour  of  I  o'clock  p  m, 
of  January  S.  1923.  for  certain  drainage 
pumping  station  equipment,  the  same  to  be 
furnlshed  f.o.h.  cars.  Hlllvlew  111.,  and  to 
consist  of  one  15  In.  vertical  submerged 
centrifugal  pump,  one  30  In.  horizontal 
centrifugal  pump,  one  150  hp.  motor,  one 
.!»  hp.  vertical  motor,  two  switchboards, 
oil  switches,  starting  apparatus,  etc. 

Detailed  Information  mav  be  obtained 
from  the  engineers  by  depositing  check  for 
J15.0n.  which  will  be  returned  providing 
said  plans,  etc..  are  returned  In  good  con- 
dition before  date  of  opening  bids. 

CALDWELL  EXGINEEmiNO  CO.. 

Engineers. 
Jacksonville.   III. 


OFFICIAL  PROPOSALS 


Bids:  Jan.  16. 


Sewers 


Richmond,  Va. 

Sealed  prolJosals  will  be  received  at  this 
office  until  12  oclock  noon,  Tuesday.  Janu- 
ary 16.  1923.  for  the  building  of  Reinforced 
<'oncrete.  Prcca.st  Concrete.  Segment  Block, 
Brick  and  Vitrified  Pipe  sewers,  at  various 
places  within  the  limits  of  the  City  of 
Richmond. 

Tile  approximate  cost  of  the  work  is 
$700,000.00.  Of  this  amount  $250,000.00 
will  be  for  various  contract.s  for  materials, 
to  be  furnLshed  liy  the  t^ity.  at  the  site  of 
the  work,  and  $450,000.00  for  various  con- 
tracts for  construction. 

A  deposit  of  $10.00  per  set  is  required 
tor  plans  and  specifications  before  they 
;ire  delivered  to  bidder,  which  amount  is 
returnable  after  bidder's  proposal  is  re- 
ceived. 

Forms  of  proposals  can  be  obtafned  on 
application. 

.\  certified  check  for  amount  stated  on 
proposals  must  accompany  each  bid  as  a 
guaranty  of  execution  of  contract.  Direc- 
tor of  Public  Works  reserves  the  right  to 
reject  any  and  all  bids. 

ALLEN  J.  SAVILLB. 
Director  of   Public  Works. 


Bids:  Jan.  11 : 

Road  Improvement 

Atlantic  City,  N.  J, 
Sealed  i)ids  for  the  Improvement  of  por- 
tions of  Fairniount  and  other  Avenues  in 
Atlantic  City.  N,  J.,  will  be  received  by  the 
Board  of  Commissioners  at  a  meeting  to 
be  held  in  the  City  Hall  at  3  p,ni„  Thurs- 
day.  January   11.    1923. 

The  work  includes  approximatelv  63.200 
sq.yd.  sheet  asphalt  pavement :  7.200  sq.vd. 
vitrified  fire  clay  block  pavement  and  1,150 
sq.yd.  granite  block  pavement,  all  upon  con- 
crete foundations:  12,860  lin.ft,  granite 
curbing:  1.056  lin.ft.  bluestone  curbing;  and 
Incidental  work  (for  City  Engineer's  esti- 
mate by  which  the  bids  will  be  tested  see 
"Notice  to  Contractors"). 

The  board  reserves  the  right  to  reduce 
the  work  to  be  done  by  striking  out  any 
streets  or  sections  thereof,  but  not  below 
$200,000,  if  the  bid  amounts  to  Ibis  much 
,<"■'>'■' 11  Pd  check  Is  required  In  the  sum  of 

The  board  reserves  the  right  to  reject  any 
or  all  bids  as  provided  in  the  "Notice  to 
Contractors, 

Blank  forms  of  proposal  and  printed  en- 
velopes, a.s  well  as  Notice  to  Contractors, 
specifications  and  forms  of  contract  and 
bond  will  be  furnished  upon  application  to 
AOant Ic  r"v'"y'')'^°'"^  *'  ^'*''  "'"'"  Annex, 

\?^VSc:^'  S-TKiNHniCKER.  Director. 
T    T,P''.1'   '*''■<''''  and   Public  Improvements 
J.   W.   HACKNEY.   City  Engineer.         "^    "' 


Bids:    Jan.  15, 

Mechanical   Equipment  for 
Sewage   Screening   Plant 

St,    Petersburg,    Fla. 
Sealed    proposals    for    mechanical    equip- 
ment for  sewage  screening  plant  will  he  re- 
ceived  at   the   office  of   the   Director  of   Fl- 

untn'7'lo";m'V  ^'-  '■^;'?'-«''>"-K.  Florida, 
until  7:30  p,m.,  January  15,   1923,     Soeclfi- 

rJ.VnS"'H°",,"'?.'i"*>.""-  director  of  finance. 
Certified  check  for  $500  to  a-companv  bid. 
,     H,  T.  DAVIS. 
Director  of  Finance. 


OFFICIAL   PROPOSALS 


Bids:   Jan.  23. 


Paving 


Laredo,  Texas. 


Sealed  proposals  will  be  received  by  the 
City  Council  of  Laredo.  Texas,  at  the  office 
of  the  Mayor,  City  Hall,  until  4:45  p,m„ 
January  the  23rd,  1923,  for  approximately 
one  hundred  and  twenty  thousand  (120,000) 
sq.  yds.  of  paving. 

Bids  will  be  received  on  the  following 
types  of  paving: 

Bitulithic.  Limestone  Rock  A.sphalt.  Sheet 
A.sphalt,  Vitrified  Brick  and  Two  Course 
Concrete. 

Plans  and  specifications  may  be  seen  at 
the  office  of  S.  F.  Crecelius,  Paving  Engi- 
neer, Puig  Building,  Laredo,  Texas,  after 
January  the  1st,   1923. 

Bids  will  be  publicly  opened  and  read  at 
5  p.m.,  January  the  23rd,  and  the  award,  if 
any.  w'ill  lie  made  after  considering  bids 
in  connection  with  the  relative  values  of  the 
different  types  of  paving. 

Payment  for  the  city's  share  of  the  work 
will  be  made  monthly  In  cash  for  eighty-five 
(85%)  per  cent  of  the  work  done.  Payment 
for  the  amount  assessed  against  abutting 
property  will  be  one-sixth  (1/6)  cash  on 
completion  and  balance  in  five  (5)  annual 
payments  on  improvement  certificates  bear- 
ing interest  at  seven  per  cent  (7%)  per 
annum. 

L.  VILLEGAS,  Mayor. 


Bids:  Jan.  2. 

Sewer 

Wilkes-Barre,  Pa. 
Sealed  proposals  will  l)e  received  by  Fred 
H.  Gates,  City  Clerk.  Wilkes-Barre."Penn- 
sylvania.  for  constructing  a  four  and  six- 
foot  circular  brick  or  segmental  block 
sewer,  about  seventeen  hundred  feet  in 
length.  Bids  close  Tuesday.  Jinuary  2nd. 
1923.  at  12  o'clock  noon,  and  will  be  opened 
by  City  Council  on  the  same  day  at  three 
o'clock  P..M.  Plans  and  specifications  may 
be  had  from  B.  IC.  Finch.  Citv  Engineer, 
upon  making  a  deposit  of  $10. 6n.  .said  de- 
posit to  be  refunded  upon  receipt  of  bid  or 
upon  return  of  specifications  to  (^ity  Engi- 
neer on  or  before  January  15th.  1923.  Each 
bid  must  \»-  aecomp.inied  bv  a  certified  bank 
check  of  bidder  in  the  sum  of  $l.ii00.00  made 
payable  to  the  City  of  Wilkes-Barre.  Suc- 
cessful bidder  must  furnish  to  .said  city  a 
surety  company  Imnd  in  the  full  amount  of 
contract.  Proposals  to  be  endorsed  "Pro- 
posals for  Sewer"  and  addressed  to  Fred  H. 
Gates,  City  Clerk,  City  Hall,  Wilkes-Barre, 
Pennsylvania.  The  City  Council  reserves 
the  right  to  reject  any  or  all  bids  received. 


Bids:  Jan.  S. 

Team  Grading  Work 

White  Hall,  111. 
Sealed  bids  will  be  received  bv  the  Hill- 
view  Drainage  and  Levee  District  up  to  1 
o'clock  p.m.  on  Mondav.  the  Sth  day  of 
January.  1923.  at  White  Hall,  Illinois!  for 
the  raising  of  the  levee.  The  work  is  di- 
vided into  S  sections  with  a  total  yardage 
of  21.000  cu.yd.  Each  section  Is  approxi- 
mately one  mile  In  length.  This  work  Is 
suitable  as  team  work  onl.v.  Det:iiled  In- 
formation may  he  obtained  from  tlw  engi- 
neers by  depositlnjf  check  for  $15.00.  which 
will  he  returned  providing  said  plans,  etc.. 
are  returned  In  good  condition  before  date 
of  opening   bids. 

CALDWELL  ENGIXEEHING  CO.. 

Engineers. 
Jacksonville.  111. 


December  28,  1922 

Kug.  N.ws-U.  .'01.1 
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Bids:  Jan.  13.  * 

Draw  Bridge 

Cambridge,   Mass. 

Scaled  proposals  will  be  received  at  this 
office  until  12  o'clock  noon  of  tiatunhiy, 
Jan.  13.  1923.  tor  furnisliing  and  erecting 
a  single  leaf  movable  draw  span  foi-  the 
First  Street  Bridge  over  Broad  Canal  in 
Cambridge,  Mass. 

The  draw  span  will  be  of  trunnion  bas- 
cule type,  according  to  plans  of  the  Strauss 
Bascule  Bridge  Company,  and  will  be  about 
51J  ft.,  long  about  54  ft.  wide  with  two 
main  plate  girders,  overhead  counteiweiglit 
and  electric  motors  and  operating  machin- 
ery complete.  The  draw  bridge  will  be 
erected  on  foundation  now  being  constructed 
under  another  contract. 

Plans  and  specilications  may  be  examined 
after  Wednesday,  Dec.  27,  1922.  and  any 
further  information  may  be  obtained  at  the 
office   of  the  City   Engineer. 

Copies  of  the  plans  and  specifications  may 
be  obtained  of  the  City  Kngineer  by  the 
payment  of  ten  dollars  ($10),  which  will  be 
repaid  to  any  one  returning  the  plans  and 
specifications  in  good  order  to  the  office 
of  the  City  Engineer,   Cambridge,   Mass. 

All  bids  must  be  upon  tlie  form  furnished 
and  must  state  price  both  in  writing  and 
in  figures,  and  must  be  signed  by  the  bidder 
vlth  full  name  and  address.  Each  bid  is 
to  be  accompanied  by  a  properly  certified 
checlv  for  five  hundred  dollars  ($500),  pay- 
ableable  to  the  City  of  Cambridge,  said 
check  to  be  returned  to  the  bidder,  unless 
forfeited  as  specified  below. 

A  satisfactory  bond  will  be  required  for 
the  faithful  performance  of  the  contract. 
The  person  or  persons  to  whom  the  contract 
may  be  awarded  will  be  required  to  appear 
at  the  office  of  the  City  Engineer  with  the 
sureties  offei-ed  b.v  him  or  them  and  execute 
the  contract  within  four  days  (not  including 
Sunday )  from  tin*  date  of  notification  of 
such  award,  and  tlie  preparation  and  readi- 
ness for  signatui-e  of  the  contract ;  and  in 
case  of  failure  or  neglect  to  do  so.  he  or 
they  will  be  considered  as  having  aban- 
doned it,  and  the  check  accompanying  the 
proposal  shall  be  forefeited  to  the  City  of 
Cambridge.  The  City  Engineer  reserves  the 
right  to  r'ject  any  and  ail  bids  in  accord- 
ance with  and  as  provided  by  the  City 
Ordinances.  It  is  understood  that  the  par- 
ties in  presenting  their  proposals  thereby 
agree  that  the  same  are  offered  subject 
to  the  terms,  conditions  and  limitations, 
hereinbefore  specified. 

Proposals  to  be  addressed  to  the  City 
Engineer  and  endorsed  "Proposal  for  fur- 
nishing and  erecting  movable  draw  span 
for  the  First  Street  Bridge  over  Broad 
Canal,   Cambridge,   Mass." 

L,.  M.  HASTINGS,  City  Engineer. 
Cambridge,   Mass., 

December  21,  1922. 


OFFICIAL  PROPOSALS 


Bids:  Jan.  5  (Date  of  closing  extended). 

Reservoir  Dam 

Bluefield,  W.  Va. 
Sealed  proposals  or  bids  for  the  construc- 
tion of  a  clay  or  earthen  dam,  containing 
about  40.000  cubic  yards  of  material,  to  be 
sluiced  into  place,  w-ill  be  received  at  tlie 
office  of  the  BLUEFIELD  WATER  WORKS 
&  IMPROVEME.XT  COMPA.N'Y.  at  Blue- 
field,  West  Virginia,  until  three  o'clock 
P.M.,  on  the  5th  day  of  January.  1923,  when 
they  will  be  publicly  opened  and  read.  All 
proposals  shall  be  enclosed  in  an  envelope 
furnished  by  the  above  styled  company  and 
shall  be  accompanied  by  a  certified  check 
on  soihe  national  bank,  in  the  sum  of  five 
(5%)  per  cent  of  the  amount  of  the  pro- 
^josed  bid.  The  contractor  to  whom  the 
award  is  made  will  be  required  to  furnisli 
surety  company  bond  in  the  sum  of  tliirty 
five  (35%)  per  cent  of  the  amount  of  the 
contract,  within  thirty  days  after  official 
notice  of  the  award  of  contract  and  in  ac- 
cordance with  the  terms  of  the  specifica- 
tions. The  right  is  reserved  to  reject  any 
or  all  bids.  Drawings,  specifications  and 
blank  forms  of  proposals  may  be  consulted 
at  the  offi'^e  of  company.  601  Princeton 
Avenue.  Bluefield.  West  Virginia,  or  they 
will  be  forwarded  bv  mail  upon  request  it 
$4.00  accompanies  the  order.  This  amount 
will  be  refunded  upon  return  of  the  plans 
and  specifications  in  reasonably  good  order. 
BLUEFIELD  WATER  WORKS  &  IM- 
PROVEMENT COMP.XN'Y. 

WM.  McCarthy, 

Superintendent. 
November  23rd.   1922. 


OFFICIAL  PROPOSALS 


Bids:  Jan.  11. 

Waterworks  Improvements 

Albemarle,  N.  C. 

Sealed  proposals  will  be  received  by  the 
Mayor  and  Board  of  Commissioners  of  the 
Town  of  Albemarle,  N.  C,  at  the  Town 
Hall  in  .\lbermarle,  N.  C.  until  12  o'clock, 
noon,  January  11.  for  Waterworks  Improve- 
ments. 

Tlie  work  will  consist  of : 

Brick    and    concrete   addition    to    Filter 

House. 
Concrete    Filter   Tubs. 
'Concrete   Coagulation   Basin. 
Brick  and  Concrete  Chemical  House. 
Filter  Plant  Equipment. 
Proposals  must  be  marked,  "Proposal  for 
Waterworks  Improvements." 

All  bids  must  be  upon  blank  forms  pro- 
vided in  the  "Proposal,  Specifications  and 
Contract." 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  not  less  than  five  per  cent 
of  the  amount  of  the  bid,  as  evidence  of 
good  faith. 

Plans  and  specifications  will  be  on  file  at 
the  Clerk's  office  in  Albermarle.  and  at  the 
office  of  the  Engineer  in  Durliam,  N.  C.  : 
and  copies  of  specifications,  form  of  pro- 
posal, etc.,  will  be  mailed  upon  application 
to  the  Engineer  at  Durham,  N.  C,  accom- 
panied by  payment  of  ten  dollars  ($10)  for 
each  set  of  plans  and  specifications,  which 
will  be  refunded  to  those  who  submit  bona- 
fide   bids. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

O.  J.  SIKES.  Mayor. 
ELI  KENDRICK,  Clerk. 
GILBERT  C.  WHITE  CO.,  Engineer, 
Durham,  N.  C. 


Bids:   Jan.  n. 

State  Highway  Work 

Richmond,    Va. 

Bids  will  be  received  at  the  Office  of  the 
Virginia  State  Highway  Commission,  corner 
10th  and  Marshall  Streets,  Richmond,  Va.. 
until  10:30  o'clock  a.m.,  Thursday,  January 
11th,  1923,  for  the  construction  of: 

1.  Project  F-186A,  Route  12 — From  Sandy 
River,  west,  in  Pittsylvania  County,  ap- 
proximately 6.28  miles  of  8  in. -6  in. -8  in.  x 
18  ft.  concrete  pavement,  involving  approxi- 
mately 3  acres  clearing  and  grubbing  27.965 
cu.vds.  excavation;  646  lin.ft.  cast  iron 
pipe  ;  378  lin.ft.  vitrified  clay  pipe  encased 
in  concrete  ;  39  cu.yds.  Class  "B"  concrete  ; 
850  lin.ft.  wooden  guard  rail. 

2.  Project  S-185,  Route  7 — From  Wilder- 
ness to  Lignum,  8.44  miles  of  gravel  road- 
way, involving  approximately  38,100  cu.yds. 
unclassified  excavation  ;  556  lin.ft.  pipe  ;  111 
lU.yds.  Class  "B"  concrete;  185  cu.yds. 
Class  "A"  concrete ;  14,500  lbs.  reinforcing 
steel;  2100  lin.ft.  standard  wooden  guard 
rail. 

Alternate  bids  are  requested  for  soil 
roadway. 

3.  Project  S-256  Route  11.  Burks  Garden 
Siding  to  Tazewell,  in  Tazewell  County. 
1.98  miles  of  16  ft.  bituminous  and  surface 
treated  macadam  roadway,  involving  ap- 
proximately 13.508  cu.yds.  of  excavation, 
56  lin.ft.  of  pipe,  234  cu.yds.  Class  "B"  con- 
crete, in  headwalls,  2,296  lin,ft.  wooden 
guard  rail. 

4.  Project  F-205B.  Route  1 — Bridges  over 
Massaponax  Cr.  and  Ny  River,  having  a 
total  length  of  76  ft.  10  in.,  involving  ap- 
proximately 102  cu.yds.  Class  "A"  concrete  : 
374  cu.yds.  Class  "B"  concrete ;  1,540  lbs. 
reinforcing  steel. 

5  Project  F-32,  Route  6,  from  Chantilly 
towards  Fairfax  Court  House,  0.84  mile  of 
8  in.  X  IG  ft.  bituminous  macadam  roadway, 
involving  approximately  7,924  sq.yds.  bitu- 
minous macadam. 

6.  Project  S-20S.  Route  11,  from  Claypool 
Hill  11.53  miles  toward  Tazewell  Court 
House,  with  the  exception  of  the  bridges 
at  Sta.  640  and  Sta.  702.  and  Section  C 
between  670  00  and  694  On.  10.83  miles  of 
8  in.  X  16  ft.  surface  treated  macadam, 
involving  approximately  2  acres  clearing 
and  grubbing;  131.236  cu.yds.  of  excava- 
tion; 1.850  lin.ft.  of  pipe;  200  cu.yds.  re- 
taining wall ;  7.000  lin.ft.  wooden  guard 
rail;  265  cu.yds.  Class  "A"  concrete;  331 
cu.yds.  Class  "B"  concrete;  19,477  lbs.  re- 
inforcing steel.  »     „        .       , 

7.  Project  SR  298.  Route  7— Repairs  to 
the  bridges  over  the  north  and  south  forks 
of  the  Shenandoah  River,  in  Warren 
County,  involving  repairs,  new  stringers. 
floors  and  painting. 


A  c.  tified  check  or  lidder's  bond  must 
accompany  each  bid.  Amount  of  certified 
cheek  as  follows:  .     ,„.„. 

Project  F-1S6A.  $5,000.00.  Project  F-185, 
$3,000.00,  Project  F-256,.  »2.50»-»0-„  P''°/- 
ect  S-205B.  $500.01  Project  F-32,  |350  0". 
Project  S-208,  $5,000.00.  Project  SR-2;iS. 
$2,000.00.  Amount  of  bidders  bond  20  per 
cent  in  excess  of  check. 

Plans  and  specifications  are  on  hie  at  the 
office  o£  the  Virginia  State  Highway  Com- 
mission, corner  10th  and  Marshall  Streets, 
Riclimond,  Va.,  and  at  the  offices  of  the 
following  District  Engineers:  Project  186 
at  Lynchburg.  Project  F-185  and  S-205 
at  Fredericksburg.  Project  S-256  and  S-208 
at  Bristol.  Va.  Project  S-298  at  Staunton. 
Va.     Project  32  at  Culpeper,  Va. 

Additional  plans  for  bidders  for  the 
above  projects  can  be  obtained  upon  appu- 
cation  to  the  State  Highway  Commis- 
sioner, upon  receipt  of  five  dollars  (Jo.oo) 
payable  to  Mr  H.  G.  Shirley,  chairman. 
$2  .50  of  which  will  be  refunded  if  plans 
are  returned  in  good  condition  within  two 
weeks  after  bids  are  opened,  and  bridge 
plans  from  W.  F  Hobart.  805 i  E.  Franklin, 
Richmond,  Va.,  on  Project  S-205  tor  $1.08. 
No  plans  on  Project  S-298. 

Engineers  will  be  at  the  following  places 
to  show  prospective  bidders  over  the  work: 

Project  F-1S6.\.  Burton  Hotel.  Danville. 
Va..  10  a.m.,  Wednesday,  Dec.  27th,  1922. 

Projects  S-1S5  and  S-205B.  District  En- 
gineer's Office  Fredericksburg,  Thursday, 
December  2Sth.  1922,  at  10  a.m.  . 

Projects  S-256  and  S-208.  County  Engi- 
neer's Office.  Tazewell  Court  House,  12 
noon,  Friday,  January  5th,   1922. 

Project  F-32.  Fairfax  Court  House.  10 
a.m.,  Friday,   December  29th,   1922. 

Project  S-29S.  Atton  Inn,  Front  Royal, 
Va..   12   noon,   Thursday,  Jan.  4th,  1922. 

■The  State  Highway  Commission  reserves 
the  right  to  reject  any  or  all  bids. 

VIRGINIA    STATE    HIGHW.\Y 
COMMISSION'. 
H.  G   SHIRLEY,  Chairman. 
G.  P.  COLEMAN, 

Commissioner. 

December  21,  1922. 


Bids:   Jan.  15. 

Bulkhead 

Jersey  City.   N.  J. 

Sealed  proposals  will  be  received  by  the 
Hudson  Count  v  Park  Commission  at  its 
office,  1  Exchange  Place,  Jersey  City, 
N.  J.,  on  Monday,  January  15th,  1923.  at 
11  o'clock  a.m..  for  the  construction  of  a 
Bulkhead  at  West  Side  Park,  Jersey  City, 
N  J.  and  work  connected  therewith  in  ac- 
cordance with  plans  and  specifications  on 
file  at  the  office  of  the  Hudson  County 
Park  Commission, 

Blank  form  of  bid  showing  estimate  or 
quantities  must  be  obtained  at  the  offico 
of  the  Hudson  County  Park  Commission. 

Each  bidder  must  accompany  his  bid 
with  a  certified  check  drawn  to  the  order 
of  the  Hudson  County  Park  Commission 
to  the  amount  of  6%  of  his  bid. 

The  successful  bidder  will  be  required  to 
furnish  a  surety  company's  bond  to  be 
approved  by  the  Hudson  County  Park  Com- 
mission in  the  full  amount  of  his  bid  with 
satisfactory  security  conditioned  for  the 
faithful  performance  of  his  contract. 

There  shall  be  two  contracts  .the  original 
and  copy  which  shall  first  he  signed  and 
executed  by  the  successful  bidder  and  pre- 
sented to  the  Hudson  County  Park  Com- 
mission for  signature. 

Bids  must  be  enclosed  in  sealed  en- 
velopes indor.sed  "Proposals  tor  Bulkhead 
and  Reclamation  West  Side  Park,  Jersey 
City,  N.  J.."  directed  to  the  Hud.son  County 
Park  Commission  and  delivired  to  the 
Secretary  of  the  Commission  at  or  before 
the  hour  above  specified.  The  C!nmmls.sion 
reserves  the  right  to  reject  any  or  all  bids. 

Dated:    necember    18.    1922, 

Hud!>on  Counlv  Park  Cnmmission. 

BY  JCJSEPH  FILORAMO.  JR.. 

Secretary. 


•iiiiiiiliMiiimiilinioi 

•id    You   Rinif 


iiiiiiiiiiiiii Mttiiiiimiiinnmittiimiiimiiiii 

for   a   Blacksmith? 

HYou  work  with  every  oiiriro  of 
energy  aiul  skill  you  possess  to 
Ket  a  contract.  Ever>'  link  Iti  tl-v' 
rlMin  Is  cu'efully  welded.  TNyv 
make  the  pitiable  mistake  of  hiv- 
ing such  an  Important  link  as 
your  Contract  Bond  handled  by 
a  blacksmith  when  a  skilled  crafts- 
n,  ,,.    li    the  man    to  do  the   johf 

?2  William  St. 

New  York 
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OFFICIAL  PROPOSALS 

Bids:  Jan.  10. 

Paving,  Water  and  Sewer  Lines 

.Mb.nuirle,  N.  C. 
Sealed  propo.s.ils  will  be  received  by  tho 
Mayor  and  Board  of  Commissioners  of  the 
Town  of  Albemarle.  N.  C.  at  tlie  Town 
Hall  in  Albemarle,  N. 'C.,  until  12  o'clock 
noon.  January  10.  1923,  for  street  improve- 
ments, water  and  sewer  lines. 

The  work  will  consist  of  about: 
50.000  to  70.000  sq.yd.  of  asphalt  or  other 

pavement. 
28,000  Un.ft.  of  curb  and  gutter. 
2,500  Un.ft.  of  granite  curb. 
800  sq.yd.  of  concrete  gutter, 
26,000  cu.yd.  of  sradinp. 

3.500  ft.  storm  water  drains. 
17.700  Un.ft.  of  6  and  8-in.  case  iron  water 

mains. 
16,000  lin.ft.    of    8-in.    terra     cotta    sewer 
laterals. 
Proposals  must  be  marked,  "Proposal  for 
Street   Improvements." 

All  bids  must  be  upon  blank  forms  pro- 
vided in  the  Proposal  and  Contract  and 
Speriflcatlons. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $5,000,  as  evidence  of  good 
faith. 

Plans  and  specifications  will  be  on  file  at 
the  clerks  office  in  Albemarle,  and  at  the 
office  of  the  Engineer  in  Durham.  N'.  C. 
and  copies  of  the  specifications,  form  of 
proposal,  etc.,  will  be  mailed  upon  applica- 
tion to  the  Engineer  at  Durham.  N.  C 

The  right  is  reserved  to  reject  any  or  all 
bids. 

O.  J.  SIKES.  Mayor. 
EI^I   KEiNURICK.   Clerk. 
GILBERT  C.  WHITE  CO..  Engineer. 
Durliam,  N.   C. 


U.  S.  GOVERNMENT 

COM.MISSIONERS,  D.  C.  Washington. 
December  18,  19:;2. — Sealed  proposals  for 
constructing  about  si.v  hundred  sixty  feet 
of  sewer  will  be  received  at  Room  509  Dis- 
trict Building  until  2  o'clock  p.m..  Januaiv 
15.  1923.  For  detailed  information,  applv 
to  Room  427  District  Building.  CI'NO  H. 
RUDOLPH.  JAMK.S  F.  OY.'STER.  CHARLES 
KRI.T.FU.  Oommis.'^ionrr.'!,  D.  C". 
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U.  S.  GOVERNMENT 


U  S  ENGINEER  OFFICE,  Florence, 
Alabama.  Sealed  proposals  will  be  re- 
ceived here  until  11  a.m.,  December  SI). 
1922  and  then  opened,  for  the  construction 
and  delivery  of  one  15-inch  dredging  pump 
for  dredge  Pcttus.  Further  information  on 
application. 


U  S.  ENGINEER  OFFICE.  CINCIN- 
NATI O.  Sealed  proposals  will  be  re- 
ceived here  until  Jan.  •'..  1923,  .and  then 
opened  for  the  construction  of  one  21 -inch 
pipe  line  dredge.  Further  information  on 
application. 

U  S  ENGINEER  OFFICE,  HUNTING- 
TON W.  V.-\..  Nov.  29,  1922.  Sealed  pro- 
Dosal's  will  be  received  here  until  11  am. 
(Eastern  time)  December  30,  1922.  and 
tlicn  opened,  tor  constructing  a  Fireproof 
Powerhouse  at  Dam  No.  30.  Ohio  River. 
Further   information    on    application. 

SE.VLRD  PROPOS.A.LS  will  be  opened  by 
the  Supt.  of  Lighthouses.  Key  West,  Fla.. 
2  P.M..  January  15,  1923,  for  furnishing 
and  delivering  f.o.b.  shipping  point,  metal 
work  complete  for  ten  (10)  light  towers^ 
Information  upon  application. 

U.  S.  ENGINEER  OFFICE.  NASH- 
VILLE. TENN.  Sealed  proposals  will  lie 
received  here  until  11  A.M..  January  16. 
1923.  and  then  opened,  for  steel  hull  for 
dipper  dredge  Watauga.  Further  informa- 
tion on  application. 


IT  S.  ENGINEER  OFFICE.  HUNTING- 
TON. W.  VA.,  Dec.  23,  1922. — Sealed  pro- 
posals will  be  received  here  until  11  a,m. 
(E.astern  Time),  January  23.  1923.  and 
th.n  opened,  for  furnishing  and  delivering 
lock-operating  machinery,  etc..  for  Dam 
.No.  30.  Ohio  River.  Further  information 
on  application. 


U.  S.  ENGINEER  OFFICE,  WIL.MING- 
TON,  DEL. — Sealed  proposals  will  be  re- 
ceived here  until  12  o'clock  noon.  .January 
15,  1823.  and  then  opened,  for  constructing 
and  delivering  two  W()oden  dump  s<-ows. 
I'^irther  information  on  application. 


U.  S.  GOVERNMENT 


PROPOSALS  FOR  LEVEE  WORK.— 
Ortice  of  the  Secretary.  Mississippi  River 
Commission,  1311  International  Life  Build- 
ing, St.  Louis,  Mo.— Sealed  proposals  will 
be  received  here  until  11  a.m..  Jan.  24,  1923, 
for  constructing  about  900.000  cubic  yards 
of  earthwork  by  the  hydraulic  method  in 
the  Sny  Island  Levee  Drainage  District,  111. 
Further  information  on  application. 

TREASURY  DEP.\RTMENT.  Supervising 
Architect's  Oirice,  Washington,  D.  C.  De- 
cember 22,  1922. — Sealed  proposals  will  be 
opened  In  this  office  at  3  p.m..  January  18. 
1923,  for  remodeling  Post  Office  Screen  in 
the  U.  S.  Post  Office  and  Sub-Trea-sury, 
IJoston,  Mass.  Drawings  and  siieciflcations 
may  be  obtained,  in  the  discretion  of  the 
Supervising  .Architect,  at  this  office,  or  at 
the  office  of  the  Supervising  Chief  Engineer, 
Room  17U3  Custom  House  Building.  Bos- 
ton. Mass.  Jas.  A.  Wetmore,  Acting  Super- 
vising Architect. 


SEALED  PROPOS.\LS  will  be  received 
and  publicly  opened  by  the  Director,  U.  S. 
Veterans'  Bureau,  in  the  Office  of  the  Quar- 
termaster General,  2306  Munitions  Building, 
Washington,  D.  C,  at  11  A.M..  January  16, 
1923,  for  construction  of  a  Neuro-Psychia- 
tric  Hospital  at  American  Lake,  Tacoma, 
Washington,  for  the  Veterans'  Bureau. 
Work  will  include  construction  of  twenty- 
eight  buildings  of  reinforced  concrete,  tile 
and  brick,  complete  with  water,  lighting, 
heating  anil  sewer  systems,  roads  and 
walks.  Plans  and  specifications  may  be 
obtained  after  December  9.  1922,  from  the 
Quartermaster  General,  Room  2306,  Muni- 
tions Building.  Washington,  D.  C,  upon 
deposit  of  $100.  One  set  of  plans  and 
specifications  will  be  on  exhibition  at  e.ach 
of  the  following  stations:  Constructing 
Quartermasters  at  39  Whitehall  St..  New 
York  City,  and  Fort  Mason,  California,  and 
Quartermaster  Supply  Officers  at  1S19  West 
Pershing  Road.  Chicago,  111.,  Second  and 
Arsenal  Sts..  St.  Louis.  Mo..  Stacy  Street 
Terminal.  Seattle.  Washington,  and  New 
Post  Office  Building,  Portland,  Oregon.  If 
bidders  on  the  coast  will  wire  the  Quarter- 
master General's  Office,  date  they  are  mail- 
ing cheek  for  deposit,  this  will  be  taken  as 
evidence  of  good  faith  and  plans  and 
specifications  will  be  mailed   them  at  once. 


Engineering  News-Record 

(Circulation  over  30,000  weekly) 

prints  more  than  twice  as  many  announcements  advertising 
contracts  to  be  let  than  appear  in  any  other  one  publication 


Practically  every  form  of  public  work  and 
the  furnishing  of  material  and  supplies 
were  printed  in  the  Official  Proposal  Col- 
umns of  Engineering  Nrws-RecorJ  last 
year.     They  include  calls   for  bids  on: 


Boilers 

Bridges 

Buildinff  Alterations 

Canal  Construction 

Cast  Iron  Pipe 

Dams 

Drainage 

Dredging 

Engines 

Excavation 

Filling 

Filtration  Plants 

Generators 


Pumps 

Pumping  Plants 
River  and  Harbor 
Improvements 
Road  Oil 
Road  Building 
Equipment 
Schools  and  Public 

Buildings 
Sewage  Disposal  Plants 
Sewers 

Street  Improvements 
Street  Lighting  Systems 
Heating  and  Ventilating  Supplies  and  Material 
Highway     Construction   Waterworks 
Paving  Well  Drilling,  Etc. 


THIS   wide   use   of   Engineering   Neics- 
Record's  Official  Proposal  Columns  and 
the  rapidly  growing  recognition  of  this 
paper's  value  as  an  advertising  medium  is  due 
to  RESULTS — keen  competition,  lower  bids, 
better  work— and  savings. 

For  more  than  40  years  contractors,  manu- 
facturers, and  dealers  everywhere  have  con- 
sulted the  Official  Proposal  Columns  of 
En(jineerin(j  Neics-RerorJ  and  its  predeces- 
sors for  opportunities  for  business.  Today, 
many  of  those  interested  in  bidding  on  con- 
tracts for  work,  material,  and  supplies  depend 
entirely  upon  the  advertisements  that  appear 
in  this  dominant  paper  and  would  be  unlikely 
to  see  those  printed  elsewhere. 


The  Dominant  Proposal  Medium 
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Searchlight  Section 

EMPLOYMENT— BUSINESS  OPPORTUNITIES 


POSITIONS  VACANT 


AN  experienced  railroad  draftsman  wanted 
in  the  cliief  engineer's  office,  Pittsburgh. 
State  age,  education,  experience,  refer- 
ences, salary  expected,  and  submit  a 
small  sample  of  work.  R.  P.  Forsberg. 
Principal  .\ssistant  Engineer,  P.  &  L.  K. 
R.R.,   Pittsburgh.   Pa. 


ASPHALT  inspector  capable  of  controlling 
mix  for  sheet  asphalt  and  asphaltic  con- 
crete paving  mixtures.  P-42.S,  Eng. 
Xews-Record.  Real  Estate  Trust  Bldg., 
Phila.,  Pa, 


BRIDGE  foremen  wanted  by  Illinois  com- 
pany. Men  with  experience  who  can  read 
blue  prints  and  handle  men.  Civil  engi- 
neers preferred.  References  required. 
P-426.  Eng.  News-Record.  Old  Colony 
Bldg.,  Chicago,   111. 


DR.\FTSM.\X.  experienced.  wanted  tor 
structural  steel  buildings  ;  apply  by  mail 
only,  giving  age,  nationality,  education, 
experience  and  salary  expected.  Post  & 
McCord,  101   Park  Ave.,  New  York. 


DRAFTSMAN  wanted,  familiar  with  steani 
and  street  railway  special  track  work. 
State  salary,  experience,  etc.  P-410.  Eng. 
News-Record,  Old  Colony  Bldg..  Chicago, 
III 


DRAFTSMAN,  preferably  with  designing 
experience  on  engines  or  air  compressors. 
Location  Ohio.  ,\pply.  giving  full  par- 
ticulars, P-34S,  Eng.  News-Record.  10th 
Ave.  at  36th  St..   New  York  City. 


ENGINEER  wanted,  familiar  with  street 
railway  special  track  work,  to  work  into 
sales  organization.  Give  full  detjuls  in 
first  letter.  P-409,  Eng.  News-Record, 
Old   Colony   Bldg..   Chicago,   111. 


POSITIONS  VACANT 


ESTIMATOR  and  salesman.  Structural 
steel  and  ornamental  iron.  Cleveland 
firm.  Engineering  experience  desired. 
Good  chance  for  right  man.  State  age. 
experience  and  salary  expected.  AH  re- 
plies strictly  confidential.  P-414,  Eng. 
News-Record,  Leader-News  Bldg.,  Cleve- 
land,   Ohio. 


EXPERIENCED  plane  table  man  wanted 
by  city  in  middlewest  for  several  months 
survey.  Send  references,  experience  and 
namesalarv.  P-408.  Eng.  New.s-Record, 
Old  Colony   Bldg..   Chicago,   111. 


EXPERIENCED  engineer  wanted  to  handle 
2.000  H.P.  power  plant  and  mechanical 
equipment  of  manufacturing  company ; 
must  have  technical  education.  P-427. 
Eng,  News-Record,  Old  Colony  Bldg., 
Chicago,   111. 


EXPERIENCED  structural  detailers  and 
checkers  ;  state  age.  experience,  national- 
ity, education  and  salary  expected,  in  first 
letter.  Indiana  Bridge  Company,  Muncie, 
Indiana. 


FIRST  class  structural  steel  detailers  and 
checkers  with  experience  on  mill  build- 
ings, office  buildings,  etc.  Position  iu 
Pittsburgh  district.  State  experience  and 
salary  desired.  P-525,  Eng.  News-Rec- 
ord,   Iveader-News    Bldg.,    Cleveland,    O. 


GENERAL  .superintendent,  thirty-five  to 
forty  years  old,  to  take  charge  of  con- 
struction w'ork  on  a  number  of  large 
building  projects ;  must  have  had  ex- 
tensive experience  in  this  line,  possess 
unquestionable  ability  and  integrity  and 
be  willing  to  travel  ;  good  opportunity  for 
high  grade  man  who  can  qualify.  P-432, 
Eng.  News-Record.  10th  .\ve.  at  36th  St., 
New   York  City. 


POSITIONS  VACANT 


Higher  Engineering 


(BY  MAIL) 


O  OURSES  prepared  for  discriminating 
^  men  by  an  expert  who  reeog^nized  tli^ 
crying-  need  of  intensive  trainini:  for  the 
junior  engineer  and  the  bright  man  with 
little  or  no  technical  training-,  engaged  in 
drafting  and  detailing. 

Intelligent  men  everywhere  are  taking 
advantage  of  these  courses;  putting  in 
hours  or  days  of  spare  time  where  't  will 
count   big   for   them   when    the   rush    comes. 

Accurate  designing  method-?  cannot  be 
learned  from  books  alone:  our  j^tudents 
take  the  work  step  by  step,  just  as  they 
would  do  in  a  regular  office,  only  our  work 


is  systematic,  and  there  is  always  someone 
to    give    the   correct    reply    to   questions. 

Experience  can  cost  years  of  effort,  or  it 
can  be  had  in  a  short  time:  it  is  for  each 
one  to  decide  how   fast  he   wishes  to  climb. 

Haphazard  exper  ence  is  at  best  some 
thing  that  the  up-to-date  man  has  learned 
to  shun.  This  is  the  day  of  short  cuts  to 
everything  worth  while.  Life  is  short,  and 
success  must  come  quick,  or  in  many  cases, 
not  at  all. 

Look  into  the  Wilson  Courses:  you  owe 
it  to  your  future  not  to  neg'ect  such  an 
opportunity   for  advancement   as   they  offer. 


Structural  Steel  Designing    and   Estimating 

Reinforced  Concrete  Engineering  and 

Structural  Drafting,  Concrete  Drafting, 

BRIDGES,   Steel   and    Concrete. 

RcQuired:  Technical  Education  or  nigh  School  Mathematics 
H'rite  for  information 

Wilson  Engineering  Corporation 

10  Broadway,  Hanover,  Mass. 


HBB 


ONE  concrete  engineer,  experienced  in  pre- 
paring complete  designs  and  estimates  for 
reinforcing  materials.  One  engineering 
salesman  familiar  with  fireproof  building 
materials.  Give  age,  education,  refer- 
ences, detailed  experience,  salary  desired. 
and  earliest  reporting  date.  P-350,  Eng. 
News-Record,  Leader-News  Bldg.,  Cleve- 
land, Ohio. 


SEVERAL  first  class  structural  draftsmen 
to  make  and  check  shop  drawings.  None 
but  competent  and  experienced  men  are 
desired.  Reply  giving  full  information. 
Whitehead  &  Kales  Company,  Detroit. 
Mich. 


STRUCTUR.-\L  steel  draft.smen  and  check- 
ers wanted.  Apply  Hay  Foundry  &  Iron 
Works,   Newark,    N.  J. 


SUPERINTENDENT  wanted  on  road  job 
near  New  York  City.  Heavy  rock  exca- 
vation. Large  amount  dry  rubble  walls. 
Long  job.  P-401,  Eng.  News-Record. 
10th    Ave.    at    36th    St.,    New    Y'ork   City. 


WANTED — By  a  large  fireproof  building 
products  company,  located  in  the  Middle 
West,  a  number  of  1922  technical  grad- 
uates for  training  in  the  design  of  rein- 
forced concrete.  This  is  a  fine  opportu- 
nity for  wideawake  young  men  who  want 
to  make  progress  and  who  are  willing  to 
work.  Apply  by  letter,  giving  age.  edu- 
cation, experience  if  any  and  notice  re- 
quired by  present  employer.  P-4  29,  Eng. 
News-Record,  Leader-News  Bldg..  Cleve- 
land, Ohio. 


WANTED — Writer  in  Civil  Engineering 
subjects ;  must  be  a  college  graduate  with 
practical  experience  as  well  as  experi- 
ence in  technical  writing.  Position  re- 
quires residence  in  eastern  city  of  150.- 
000.  State  education  and  experience, 
also  initial  salary  expected  in  first  letter. 
New  York  or  Philadelphia  interview.  1'- 
415.  Eng.  News-Record.  10th  Ave.  at  36lh 
St.,   New   York   City. 


YOUNG  engineer  with  several  years'  ex- 
perience in  structural  design,  wanted  by 
contracting  firm  in  China.  In  applying, 
give  complete  particulars  of  education 
and  experience  and  furnish  references. 
State  whether  married  or  single.  Inter- 
views can  be  arranged  in  San  Francisco. 
Chicago.  Detroit  or  New  York  during 
January.  Ren'v  to  P-411.  Eng.  News- 
Record,  Old  Colony  Bldg.,  Chicago,  III. 


Construction  Men  | 

Learn  "Line"  and  **Grade  | 

by  Actual  Practice.  | 

Level.  Transit,  and  Plane  T.ible  Work.  f 

"Running"   of  Farm.   Stadia.    Highway   and  i 

Railroad  Surveys.  = 

Estimating  | 

Day  and  evening  courses.    Booklet.  I 

The  Pan-American 
Engineering  School 

39    West    17th    St.,    New    York    City  | 
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EMPLOYMENT  AGENCIES 


GENERAL  EiNGINEERING  AGENCY, 
Fulton  Eldp..  PlIisliuiKlr.  rc(iuir(s  for 
lOasuin.  SouUuin.  \V' slirn  tmployers 
<ksi(;ninp  cngiiuers.  aicliitttUir.il.  struc- 
tural, nuclianlcal.  cUctriral  ;  dctailinB 
ilraftsmin  :  plant  enninetrs  :  i-n-iting  in- 
Bintirs,  foremen  ;  shopmen  ;  professors  ; 
instructors  ;  salesmen  ;  Instrumenlmen : 
topographers  ;  cadets. 


EMPLOYMENT   SERVICE 

SAL.XRIED  POSITIONS.  $2,500  to  $25,000 
upward  ;  executive,  technical,  administra- 
tive, engineering,  manufacturing,  profes- 
sional, managing,  financial,  etc.,  all  lines. 
If  you  art-  iiualifled  and  receptive  to 
tentative  offers  for  a  new  connection, 
you  are  invited  to  communlcat«'  in  strict 
Lunndence  with  the  undersigned,  who  will 
conduct  preliminary  negotiations  for  such 
Ijositions.  A  method  is  provided  through 
whii'h  you  mav  receive  overtures  in  con- 
fidence without  Jeopardizing  present  con- 
nections and  in  a  manner  conforming 
strictly  to  professional  ethics.  Send  n.ame 
and  address  only.  Preliminary  particu- 
lars will  he  sent  without  ohligating  or 
compromising  you  in  any  way.  R.  W, 
Bixby.  Inc.  404  Lockwood  Bldg,,  Buffalo, 
N.  T. 


POSITIONS  WANTED 


Civil    Enirineerf* 


CIVIL  engineer,  graduate,  37,  broad  con- 
struction experience  in  Spanish  .\merica 
and  U.  S.  A„  railroad,  highway,  irriga- 
tion and  general  construction,  speak 
Spanish  tluentlv.  P\V-347,  Eng.  News- 
Record,  10th  Ave,  at  36th  St..  New  York 
City. 


CIVIL  engineer,  31,  Graduate,  seven  years 
highway  and  bridge  construction,  four 
years  railroad  and  hydro-electric  con- 
struction. At  present  employed  with 
State  Highway  Dept.  in  Middle  West  on 
concrete  road  construction,  desires  change. 
Location  immaterial  :  salary  $275.  PW- 
390.  Eng.  News-Record,  Old  Colony  Bldg., 
Chicago,  111. 

CIVIL  engineer,  ten  years'  experience  in 
economical  location,  design,  and  construc- 
tion of  Federal  Aid  Highways.  Thor- 
oughly capable  of  handling  either  oihce 
or  field  work,  or  supervising  both.  Dif- 
ficult location,  design  or  construction  pre- 
ferred. At  present  completing  50  mile 
Federal  Aid  Project  through  dilllcult 
country.  Available  about  .Jan.  15.  P\V- 
40C,.  Eng.  News-Record,  Old  Colony  Bldg., 
Chicago,    III. 

CIVIL  engineer,  graduate,  age  30,  married, 
10  years'  experience  municipal  executive 
design  and  construction,  6  years  specialist 
in  city  plaiming  zoning.  Prefer  consult- 
ing firm  or  city  df>ing  city  planning  worl-. 
P\V-41(>.  Eng.  News-Record.  Leader- 
News    Dldg.,    Cleveland.   Ohio. 

CIVIL  engineer,  age  29,  technical  educa- 
tion, seven  years'  experience,  school 
buildings.  Industrial  plants,  available 
Jan,  1st,  desires  position  as  civil  engi- 
neer, resident  engineer  or  superintendent. 
PW-407.  Eng.  News-Record,  Real  Estate 
Trust  Bldg.,  Phila.,  Pa, 


CIVIL  engineer,  graduate,  fourteen  years 
design  and  construction,  railroads,  sewer- 
age systems,  steam,  electric  and  indus- 
trial plants ;  suitways.  tunnels,  sh.ifta, 
docks,  water  front  and  hydro'-lt-ctric  de- 
velopment :  valuation.  P\V-312,  I^ne, 
News-Record,  10th  .\ve.  at  36th  St.,  New 
York  City. 


CIVIL  and  municipal  engineer;  age  forty: 
specialized  on  city  and  jiuldic  Improve- 
ments: snbiry  Jl.ono  ;  member  American 
Society  Civil  Engineers.  American  Society 
Mechanic.'il  Engineers,  .\merlcan  Associa- 
tion of  Engln.ers.  P\V-433.  Eng.  News- 
Record,  Leader-News  Hldg.,  Cleveland,  O. 


EXECUTIVES 

(JtiallHed  men — Tcchnlrsl,  Commrrtlal  and  Mtmi- 
'.irlurlnR — <i<rklnit  n.-w  I'-fftnr-^  Hnrl  ntir  rfTrrtlvo 
If  d  ronfldeiitlnl  sprrlr  -    •     .  (i,,^ 

Mr     n.    II.    IlntrKcv, 

liTlloti   for   yon    ai    i,  ,f 

ithiT!!   Blnco   1 90^1.      I  ,  ..J 

roepccted. 

THE  NATIONAL  111  SINE.S8  BOl'RSE.  Inc. 

Confldetititit   Sfgftttatmii 

^^Aljoclilton  ^RulMlnB.    rtilrixo 


POSITIONS  WANTED 

Surveying 


TUANSITM.VN.  levelman.  concrete  highway 
inspector,  nuirried.  age  28,  four  years 
experience,  wishes  position  with  con- 
struction company,  or  highway  depart- 
ment. Location  immaterial.  Available 
immediately.  State  .salary  and  condi- 
tions.     Box   S6.    Mansfield.  Pa, 

TRANSITMAN.  high  .school  graduate,  five 
vears'  experience,  twenty-five  years  of 
age  will  go  anvwhere.  .\ddress  PW-403, 
Eng.  News-Record,  lOlh  Ave.  at  36tn 
St„  New  York. 

Estimator 

ESTIMATOR:  fifteen  year.-"'  building  con- 
struction, as  estimator  and  superintend- 
ent. Organize,  purchase  materials,  close 
contracts,  interview  clients.  Familiar 
with  work  in  Southern  states.  PW-357, 
Eng,  News-Record,  10th  Ave.  at  36th  St„ 
New   York  City. 

Draftsmen    and    Designers 

DRAFTSMAN,  twenty  years'  experience 
sugar  machinery  and  general  engineer- 
ing, thorough  knowledge  Spanish  and 
Portuguese,  desires  position,  iiome  or 
abroad.  PW-435.  Eng.  News-Record. 
lOth  .\ve.  at  36th  St.,  .N'ew  York  City. 

['"ENniNEER  — EXECliT^  f 

=  Member  Am.  Soc.  Civ.  Eng.  | 

i  OvtT  twenty  years"  exuerienct;   In  Oimeral   Engineer-  = 

i  liiff.    Industrial    Plants,    RaHroads.    Canals,    Sowers,  = 

i  Lovoes.   etc.      With  present  connrclion   I'i  yrs..   nine  § 

=  of   which    Sellind   Construction    in   addition    to  De-  i 

I  sfRnlng,  PurrhaslriK  and  Traffic.  Familiar  with  Ac-  = 

=  riiuntlnB.   American,  sinttle.  ago  46.  Salary,  Jli.OOO.  =      = 

I  PW-3G8.     KnglneerlnK     Ncws-Ri-eord.  =      I 

:  1570   Old  Colony  Bldp.,   Chicago.   III.  |      i 
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POSITIONS  WANTED 


ENGINEER  draftsman  desires  immediate 
connection,  11  years'  experience.  P\V- 
405,  Eng,  News-Record,  Real  Estate 
Trust    Bldg.,    Phila.,    Pa, 

LADY,  experienced  in  drafting  room  , de- 
sires position.  Location  anywhere  :  sal- 
ary moderate.  Address  P\V-34U.  Engi- 
neering News-Record,  Old  Colony  Bldg.. 
Chicago,  III. 


Superintendents 


CONSTRUCTION  superintendent,  college 
graduate,  twenty  years'  experience, 
twelve  years  manager  of  erection  on  steel 
bridges  and  industrial  buildings.  Famil- 
iar with  foundations,  falsework,  concrete 
and  plant  layouts.  Free  after  Jannary  15. 
P\V'-425,  Engineering  News-Record.  Real 
Estate  Trust  Bldg.,  Philadelphia.  Pa, 


Miscellaneous 


ACCOUNTANT — General  and  cost  man  de- 
sires permanent  jjosition  with  contract- 
ing or  construction  company  ;  best  refer- 
ences, P\V-4  30,  Eng.  News-Record.  Real 
Estate   Tru.st    Bldg..    Phila..    Pa. 

Sittiiiiiiiiiiiiiiiiiii I iiiiiiiiiiiiiiiii iiiuiiiuiuuaiiiiiiiiiiiiiiiiiiiiiii 

GENERAL  MANAGER 

=  Laree    sttel    fabricating:    and    wa^ehousin^'  = 

=  plant.        Has    handled    all    details    of     the  i 

i  business.      Engineering,    sales,   shops,    erect-  i 

i  ing-.    finances,    etc.       Released    thi-u    outside  = 

=  purchase.     Available  immediately.  = 

i  PW-382.   Eneineeriner    News-Record  = 

I  lOUi  Ave.  and  3Glh  St..  N.  Y.  C.  I 


The  Erie  Employment  &  Supply  Co. 

8701  Union  Ave.  Cleveland.  Ohio 

Boardins^  Camps,  and  Commissaries,  operated  for  Railroads.  Manufacturers.  Contractors. 
Coal  Mines,  etc.  We  furnish  laborers,  mechanics  and  all  classes  of  skilled  help.  Em- 
ployment ollices  at  Cleveland.  O..  Cincinnati.  O.,  Toledo.  O,.  Columbus.  O..  St.  Louis.  Mo.. 
Indianapolis.   Ind..  Chicaso.    III..    Uanvilie.   III.,    and   Buffalo.    N.   Y. 
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Wanted — Correspondents 

for  Engineering  News-Record 

If  )'ou  want  to  earn  some  extra  money  and  are  a 
resident  in  one  of  the  cities  named  below; 
If  you  can  spare  an  hour  or  two  a  day  during 
business  hours  for  calling  upon  architects,  contrac- 
tors, engineers  and  city  departments ; 
Then  write  me  concerning  your  qualifications  and 
present  connection,  if  you  live  in 


ALABAMA 
Anywhere 

ARIZONA 
Bisbee 
Globe 
Tuscon 

ARKANSAS 
Little  Rock 

CALIFORNIA 
Los  Angeles 

CONNECTICUT 
Hartford 

INDIANA 
Evansville 
South  Bend 

IOWA 
Dubuque 

KANSAS 

Lc5venwortb 


KENTUCKY 
Louisville 

MISSOURI 
St.  Joseph 

MONTANA 
Butte 

NEBRASKA 
Lincoln 

NEVADA 
Carson  City 

NEW  JERSEY 
Except  Trenton 

NEW  YORK 
Binghamton 
Schenectady 


OREGON 
Astoria 
Medford 
Salem 

SOUTH  CAROLINA 
Except  Columbia 

SOUTH  DAKOTA 
Sioux  Falls 

VIRGINIA 
Norfolk 

WASHINGTON 
Walla  Walla 

ALBERTA 
Calgary 

MANITOBA 
Winnipeg 


I     I 


Alden  W.  Welch 

Engineering  News-Record,   lOlh  Ave.  at  36th  St.,   New   York 
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POSITIONS  WANTED 


CALIt'OK.NlA  ciin.sti-uctic.n  rominmies 
otlice  man.  Iwenty-six  and  single,  uvail- 
ablo  Manh  1  ;  nine  years'  cxporieni-e  on 
marine,  business  and  industrial  proji-cts 
in  Eastern  states  and  tropics.  P\V-434, 
Eng.  News-Record,  luth  Ave.  at  36th  St 
New  York  City.  ' 


ENGINEER  as  executive,  practical  inven- 
tive, on  derricks,  cranes  or  steel  construc- 
tion requiring  development,  desires  posi- 
tion with  progressive  concern.  Open  about 
January.  1923.  P\\'-3"3,  Eng.  News- 
Record,  10th  Ave.  at  36th  St.,  New  York 
City, 

EXPERIE.NCED  and  skillful  operator  on 
locomotive  crane,  clam-shell  or  dratj-line. 
Available  immediately  for  long  job  Age 
34.  married,  PW-3S8,  Eng.  News-Kecord, 
Rialto  Bldg.,  San  Francisco.  Calif. 

HY'DRAULIC  engineer,  at  present  responsi- 
ble charge  design  and  construction,  hy- 
dro-electric and  waterworks  projects, 
thirteen  years  in  charge  projects  of  mag- 
nitude. Member  Am,  Soc.  C.  B.,  graduate 
C.  E.,  age  forty,  desires  change,  P\V-420 
Eng,  News-Record,  Real  Estate  Trust 
Bldg,.  Phila.,  Pa.  

MAN  having  IS  years'  experience-on  water- 
works, heavy  rock  excavation,  hydro- 
electric and  transmission  lines  construc- 
tion as  general  foreman  and  superintend- 
ent. A-1  mechanic  on  pumps,  meters, 
motors  and  steam.  Would  like  to  connect 
with  municipal  plant,  PW-356,  Eng, 
News-Record.  10th  Ave.  at  36th  St..  New 
Y'ork  City. 

MUNICIP.A.L  engineer  and  waterworks 
superintendent  desires  employment  in  a 
city  of  25,000  or  over;  salary  Jo. 000. 
PW-236,  Eng,  News-Record,  Real  Estate 
Trust   Bldg.,   Philadelphia.  Pa, 

SALES  manager,  broad  technical  educa- 
tion, extensive  experience,  design,  con- 
struction and  production.  Now  employed 
as  sales  manager.  Available  Jan.  1st  tor 
bigger  opportunity,  PW-381,  Eng,  News- 
Record,  10th  .\ve.  at  36th  St„  New  York 
City. 

YOUNG  man.  age  27,  desires  position  as 
general  foreinan  on  concrete  and  Virick 
work.  Have  technical  education  and  can 
handle  men,  PW-423.  Eng.  News-Record, 
10th  Ave,  at  36th  St..  New  York  City. 

TRAINED  executive,  now  employed,  seeks 
position  of  greater  responsibility  and  of 
harder  work.  Fore'gn  service  accept- 
able. Spanish  speaking  country  pre- 
ferred. Experience  ;  Graduate  civil  engi- 
neer, seven  years  pioneer  engineering  in 
tropics,  six  j'ears  contractor's  superin- 
tendent of  construction  on  ptiblic  hnprove- 
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Notice  to 
Advertisers! 

Owing  to  the  holiday 
—  New  Years  —  the 
"Searchlis^h'f"  pages 
of  the  January  4th  is- 
sue of  Engineerin  g 
News  -  Record  will 
close  for  press  earlier 
than  usual.  Copy 
should  reach  us  for 

Display  and  Want  Ads 

by   10  A.M.,  Saturday, 
December  30th. 

Proposal  Ads 

Cop\-  received  as  usual  up  to 
11    A.M.,   Tuesday,  Jan.  2nd. 
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POSITIONS  WANTED 


WANTED 


ments.  Qualitieations :  Skilled  in  all 
clerical  and  manual  labor  of  contracting^ 
and  engineering  ;  especially  recommended 
for  attention  to  details  and  skilful  organ- 
ization. PW-424,  Eng.  News-Record, 
Leader-News  Bldg.,  Cleveland.  Ohio. 


REPRESENTATION   WANTED 


RepreKentativeA  Wanted 

We  want  live  representatives  in  all  large 
cities  for  the  sale  of  steel  rt-inforcement 
and  accessories  for  reinforced  concrete, 
etc.  We  are  an  old  established  concern. 
Liberal  commissions  paid  to  live  sales  en- 
gineers who  are  willing  to  enter  into 
yearly  contracts.  Sales  engineers  with 
estal>lished  business  preferred.  RW-431, 
Eng.  News-Record,  Real  Estate  Trust 
Bldg.,  Phila.,  Pa. 


REPRESENTATIVES  AVAILABLE 

Sales  Representative 

Civil  and  architectural  engineer,  with  office 
at  219  North  American*  Building,  Phila- 
delphia, wants  to  represent  the  product  or 
products  in  this  vicinity  of  some  estab- 
lished manufacturer.     D.  C.  Finston. 


AGENCIES  AVAILABLE 

Manufacturer'i!!   Agent 

Iron,  steel  and  contractor's  equipment ; 
established  offices  in  Philadelphia  ;  would 
like  to  take  on  additional  line  to  follow 
up  inquiries  or  leads  and  do  some  mis- 
sionarv  work.  A-436.  Eng.  News-Record. 
Real  Estate  Trust  Bldg.,  Philadelphia,  Pa. 


WANTED 

A  POWER  SHOVEL 
SALES  ENGINEER 

to  sell  the  products  of  a  Company 
well  known  throughout  the  country 
{or  over  thirty  years 

To  aualify.  the  candidate  selected  must 
be  entirely  familiar  with  the  application 
of  power  shovels,  dragline  and  trench 
excavators. 

He  must  have  a  knowledgre  of  gasoline 
enerines  and  vision  to  gee  the  tremendous 
possibilities  when  used  on  dirt  moving 
machinery. 

A  wide  acquaintance  among-  contractors 
in  Kew  York  City  and  State  is  essential 
as  immediate  results  will  be  expected. 
A  two-fisted,  hard  hitting-,  business  pro- 
ducing salesman,  fully  conversant  with 
modem  sales  methods,  is  the  man  we 
want. 

Headquarters:  New  York  City 

Address  AS-432.  Eneineering  News-Record 
10th  Ave.  at  36th  St..  New  York  City. 


ADVANCE  AGENT 
WANTED 

A  well  established  contem  of  engineers  and 
builders,  who  have  developed  a  t.vpe  of 
fireproof  constru'ction  specially  adaptable  to 
industrial  buildings,  are  seeking  repre- 
sentatives to  forward  information  as  to 
industrial  buildings  luider  contemplation  in 
their  section  of  the  country.  Manufacturer's 
Agents  already  engaged  in  a  well  founded 
business  along  industrial  lines  can  have 
a  profitable  side  line  by  representing  us. 

AS-431.   Engineering  News-Record 
Old  Colony  Bldg..  Chicago.  111. 


LAND  FILLING 

CLEAN 
STEAM 


Conveyor 

About  five  hundred  fret  of  used  gravity 
conveyor  wanted.  What  have  you  to 
offer?  Philadelphia  .Storage  flattery  Co.. 
Ontario  &  C  Streets,  Philadelphia,  Pa. 


Wanted   to  Buy 

A  2J  yard  or  3  yard  I-Iajrward  tiTie  Orange 
Peel  Bucket,  llust  be  in  fir.st-class  work- 
ing order.  McWilliams  Dredging  Com- 
pany. 1537  McCormick  Building,  Chi-^ago, 
Illinois. 


BOOKS  AND  PERIODICALS 


Complete   Set    For   Sale 

Of  U.  S.  Geological  Survey  Water  Supply 
publications  of  nearly  510  copies,  to 
highest  bidder  for  next  thirty  days,  per- 
fect condition.  Gurley  Light  Mountain 
transit  with  straight  standards,  reversion 
level,  with  complete  Burt  Solar  equip- 
ment :  mountain  tripod.  Excellent  con- 
dition, $2.S5.00.  BP-413,  Eng.  News- 
Record,  10th  Ave.  at  36th  St.,  N.  Y.  C. 


PATENT  ATTORNEYS 


PATENTS  —  Send  for  form  "Evidence  of 
Conception"  to  be  .signed  and  witnessed. 
Form  fee  schedule,  information,  free. 
Lancaster  and  AUwine,  262  Ouray  Bldg., 
Washington,  D.  C. 


I  WANTED 

CEMENT  GUN  OUTFIT 

=  for    re-finishing-    eonorete    buikiing^.     State 

I  price  and  capacity.    With  or  without  eom- 

1  pressor, 

=  W-332,  Engineering-  News-Record 

I         10th  Ave.  at  36th  St..  New  York  City. 


EXCAVATION 

Steam  Shovels  for  rent  with  crews  or  wor^ 

taken  by  coiiiract. 
PiDkeya    and  cars   or   teams   furnished. 

H.    C.    AMBLER 

3717    Old    York    Road.    Philadelphia.    Pa. 
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Second-Hand 
Transits  and  Levels 

Guaranteed  in  Good  Order  and  Adjustment. 

Write   for    New   Bargain    List 

WILLIAMS.  BROWN  &  EARLE.  INC. 

918    Chestnut    St..    Philadelphia,   Pa. 

Department  D 
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NEW  AND  USED  SURVEYING  I 

INSTRUMENTS   AT  FACTORY  PRICES  I 

Satiefaetion     guaranteed     or     money     refunileii.  = 

Write  for  comDiete  list  and  catalogue  of  our  high  | 

grade  instruments   and  supplies   for  civil   ongUieers.  = 

surveyors,    mining,    builders,    contractors,    etc. ;     40  i 

years'    experience    in    rt'p:iiring    iristi  unienta    of    all  = 

makes    at    reasonable    prices.      Prompt    service.  = 

WrSSLER  INSTRUMENT  CO.  I 


LOCOMOTIVE  CRANE 

=  Industrial  10-ton.  8-wheeI  Steam  Crane.  -IS- 

I  ft.  boom,  bucket  handling-  drutns,  standard 

=  g^auire.  g^ood  coiulition.   Immediate  shipment. 

I  F.O.B.  Milwaukix-,  $:iSOO  cash. 

I     H.   V.  SMITH   COMF.VNY.  Mihvaukec,  Wi», 


CINDERS 


ROAD  BUILDING 

SCOW  LOAD 
QUANTITIES 


SOO  to  2000     cu.   yds.   daily   output 
Phone:  Mulberry  2670  HENRY  B.  COOKE  CO.,  Inc.  810  Broad  SI..  Newark,  N.  J. 
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Railway  Equipment 


Contractors  enter 

your  bids  before 

January  16th 


Industrial  and 

Standard  Gauge 

Rolling  Stock 

Push  Cars 
Motor  Cars 
Locomotives 
Bo.x  Cars 
Flat  Cars 
Dump  Cars 
Powder  Cars 
Passenger  Cars 
Tank  Cars 


SEALED  bids  for  any  or  all  of  the  equipment  listed  below 
will  be  received  in  the  Office.  Chief  of  Engineers.  Room 
2830  Munitions  Bldg.,  Washington,  D.  C,  before  3  p.m., 
Jan.  16.  This  equipment  is  in  general  good  condition  and  may 
be  inspected  upon  application  to  the  commanding  officer,  point 
of  storage.  Send  for  proposal  of  sale  which  gives  all  informa- 
tion concerning  equipment  and  terms  of  sale.   Address,  as  above. 

Ordnance  Reserve  Drpot,  TuUytown,  Pa. — 1  gasoline  motor  oar.  stand,  gauge; 
4  pusli  I'jtrs.  stand.  ?auee:  .",  ijush  t-ars.  ;jtJ.in.  gauge;  15  flat  cars.  36- 
in.  >cauge;  Mj  bux  ears.  ;jti-iii.  gauge;  I'l  black  powder  ears.  .'}0-iu. 
gauge;  1  Link  ear.  :)e-in.  gauge;  1  dump  car,  stand,  gauge. 

Watertonn  .Xmrnnl,  Watertown,  :tla8s. — i  dump  cars,  stand,  gauce;  11  flat 
cars.  stan<l.  gauge;   7  standard  ear  wheels. 

llorgaii  Gen.  Ordnance  Reput.  South  .\mbny,  N.  J. — 1  box  car.  stand,  gauge; 
1  :^addli-  tank  loeomntive.  American,  stand,  gauge;  12  dump  ears,  stand, 
gauge. 

Ordnanrr  Kcdcrie  Depot.  Toledo.  Ohio — •;  box  lars.  0tand.  gauge. 

fanip  nix.  X.  4. — 1  tank  ear.  .W-in.  gauge;  4  flat  ears,  .SH-in.  gaure;  18  box 
ears.  .'JO-iii.  gatuce;   17  electric  motor  ears,  ."tli-in.  gauge. 

I'urlls    Ba>,    MU. — I    pa«.«engcr    ears,    stand,    gauge,    vestibule    platforms.      No 

seals   in   .-.-irs. 

The   );nM.rninrnt   reserves  the  right    to   reject   anj    .>r  all  bids 
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Searchlight  Section 

USED  EQUIPMENT  AND  NEW 

offered  Jor  Resale 

Spnco  for  thM»  ndverllseraents   Is   sohl   by  tlio  RATE  PEB  INCH:  An  Inch  Is  measured  vertically  on  one  column 

ailv.TtlsIng   inch— .1(1    inches   to  a   mge.      Tho  1  to  3  inches $5.00  an  inch  —three   columns    ti.   a    i)aBe.      Any   space   may 

price  per  Inch  is   based  on  total  space  used —  4  to  7  Inclies 4.80  an  incli  lie   used  measured   by  tlie  even    inch   in   heiglit 

muitlpiy   ad   siiaee  by  number  of   insertions.  S  to  14  inches 4.70  an  incli  by   1.   2.  or  3  columns   in  ividth. 

RATES  FOR  I-ARGEdl  SPACES.  OR  SPACE  0>J  A  YB.VRLY  BASIS.  FURNISHED  ON  REQUEST. 

E.  : 
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LET  GEORGE 
DO   IT! 


FOR  SALE  OR  RENT 


LET  GEORGE 
DO  IT! 


PUMPS 


3-in.    Diaphragm,    gas    and    electric. 

a-    to    8-in.    feiilrifugals, 

i3-in.  CentrifuKal,  Uir.  conn,  to  gasoline  engine. 

MIXERS 

1 — ?i-yd.    Itansorae,     I'lecli  ic. 

2 — ^-yd.    Rajisume.    eleclrlt-. 

1 — 15-ft.  Lansing,    gasoline. 

2 — 10-ft.     Eurt'Ua    Power    Loaders,    gaso.    &    eJec 

2  — lO-ft.    Ideal,    gasoline    and    electric. 

SAW  TABLES 


TRACK  TOOLS 

I — Electric   Track   Drill    and   Tools. 

COMPRESSORS 

1 — •    s   10  Cliicagu  Pneumatic,  gasoline,   portable, 

1 — 8    X    8    Clayton,    belt  driven. 

1 — No.    3    Schramm,   g&soline,   portable. 

TOWERS 


;.IUIilllllll||MIIIIIIIIIIMIMI 


7   Knickfiboikois,  ga.s  or  electric.  500  ft.   Standard  Size  Wood  Tnwer, 

All  equipment  may  be  inspected  at  Brooklyn  Yard. 
Write    for   George's    Red   Book. 

GEORGE  &  CO.,  407-409  Broadway,  New  York  City 

Estuhlisheil    1873 


FOR  SALE  OR  RENT 

Rebuilt  Mixers  and  Hoifats 

From   our   New  York   Warehouse 

5 — 7-S  Knickerbocker  Mixers,   gagpline    driven. 

3 — 4-S    Standard    Mixers,    low    charging.      Novo    engines. 

4 — Mortar    Mi.xers,    continuous    type,    gasoline    driven. 

1 — -14-8    Ransome    Mixer,    batch    hopper,    elec.    drive. 

1  —  14-S    Smith    Mixer,    tilting    drum,    steam    driven. 

1 — 2S-S   Kansome,    batch    hopper,   steam    engine. 

1 — 7-in.  X   10-in.  Lidgerwood  D.D.,  D.C.  hoist  with  boiler 

and  swinger. 
1 — 61.4-in.   X  8-in.  Lidger\vood  D.D.,D.C.   hoist  with  boiler. 
1 — 9-in.   X   12-in.   National   Three-Drum   Hoist  with   boiler 

and    swii'ger. 

Gasoline  Hoists,   6   to  10  hp.,  single  or  double  drum. 


THE  HUBBARD-FLOYD  CO.,  INC. 


MAIN  OFFICE:  Grand  Central  Palace,  New  York,  N.  Y.,  Vanaerbilt  1465 
BOSTON    OFFICE:    Old   South    Building,    Main   4233. 


CRANES 


1 — O.    &    S.    l.->-toii,    8-wheel    Crane,    lull 

M.  C.  B. 
1 — 'ifl-ton    McMyler.    S-wheel    Crane,    full 

M.  C.  B. 
1 — Little  Giant  Traction  Crane. 
1 — Brand  new  gasoline,  on  caterpillar. 
1 — Model  .3  Keystone  with  skimmer 'scoop. 


SHOVELS 


1 — 'iX  Marion   Cateri)illar  with  shovel  and 

Crane  booni&. 
1 — 36  Marion  Traction.  1^-yd.  Dipper. 
1 — No.    0    Thew    with    clam   shell   attach- 


CRUSHERS 


-No. 
-No. 


10  McCuUy,  manganese  fitted. 

9  Gates,  Style  K  almost  new. 
1 — No.  8  Austin,  chilled  iron  iitted. 
1 — No.  (J  MeCully,  manganese  fitted. 
1 — No.  5  McCuUy.  chilled  iron  fitted. 
1 — No.  .'J  Gates,  manganese  fitted. 
1 — 'JS  X  .•!6  Traylor  Jaw  Crusher. 

CARS 

30 — 100.000  capacity,  std.  g-auge.  all  steel, 
(inubic   hopper  y^ondola  cars. 


MIDWESTERN  CO. 

140    South    Dearborn    Street,    Chicago' 

Telephone    State   83.5U 


DERRICK  BOAT  FOR  SALE 

Two  hulls  90  ft.  X  16  ft.  each,  clearance  over  all  3  5  ft.,  fully  equipped  loco- 
motive type  return  tube  boiler,  triple  drum  9x13  National  hoist,  swing 

engine,  necessary  spud  hoists  and  spuds,  etc.,  boom  55  ft.  long $7500 

1 — 10  X  16  Vulcan  Locomotive,  36  in.  gauge 1200 

7 — 12-yd.  Oliver  Dump  Cars   (entirely  rebuilt  and  not  since  used),  each..  1000 

1— 65-ton    Bucvrus    Shovel 7500 

1— 70-ton    Bucyrus   Shovel ., 5000 

1 — 1-yd.   Hayward   Orange   Peel   Bucket 550 

1 — 3-yd.  Hayward   Orange   Peel   Bucket 1500 

Also  other  construction  equipment  at  low  prices. 

James  H.  Dawes,  General  Contractor,  Tonawanda,  N.  Y. 


i FOR  RENT  AND  SALE 

I  14 — 4-yd.,      Jii-in,     gauge,     licavy     duty     Westoni 

=  dump  cars. 

=  20  —  12-yd.    Westeiii    air    iluiiip    cars.    std.    gauge. 

=  50 — GO.OOO-Ib.    capacity    flat    and    box    oars, 

i  1 — Western  std.  gauge   spreader,    used  sixty  (lay*. 

=  1 — Osgood    18    revolving    shovel,    traction    wheels, 

=  No.    794.     -.'.i-yd.    but-Uet,    built    1920. 

I  I — Marion     7l>     steam     sluivel.     No.     35  0:!.     std. 

=  gauge,    weight    110 

=  1 — riass     14     Buryrus 

=  70-ft.    booni.    2-yd. 

:  2 — Foote      40-S      1-yd. 
mixers,    with 
-NKW    20-in. 


New 
Structural  Steel    | 

200  tons  (4700  pieces)   5  in.  9^  | 

lb.   I   Beams  9   ft.  0  In.       To  | 

complete     shipments     from     this  i 

point  $22.   net   ton,   f.o.b.   New  | 

Cumberland,  Pa.  I 

Henry  A.  Hitner's  Sons  Co. 

4301  Richmond  St..  Philadelphia,  Pa.  1 
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10    miiiitlis 
iliagliiic    nil     cati'riilllius, 
biiclvL'l,    liuilt    In     lilil. 
sidf     (lischiirKe     cotidclo 
toam   engine  mid  boiler. 
I-lieanis.    SO    lb.   per  ft.,   40    ft. 


long,   not   UrMlcil. 
NEW    l.akfiMiiiit    eorui'te    cluitfiiy    ^:ystetii, 
LOCOMOTIVES 
18    X    24-in..     li-wiieel    swiltlKT. 
ir   \   2'1-in..    4-\vIieel  switcher. 
21-toii,      U-whcel      Porters,      separate 
3ll-in.    gauge. 
IS,    H  and   lO-ton  Vulrans,    3B  In.    gauge. 
INinsTRI.AI,  F.df IIMIKNT  (11. 
MrCoTinlrl!     lluiUlliii;.     Clii.atu,     III. 


I — 50-ton, 

1 — 40-ton, 

2— NHW 

tender. 


NEW  TRACTION  CRANES 

Full  Revolving:  Iloaxi  Cranes:  7-ton  capacity, 
with    -^i -yd.   bucket. 

ASPHALT  PLANT 

1 — Iroquois  l'2."tO-yd..  '.i  unit  Road  Asphalt 
plant;   complete. 

PAVER 

1 — Austin  Semi  Caterpillar.  '^l-E  Paviner 
Mixer  5  Bajr  Maihine,  with  boom  ami 
bucket;    fine   condition;    low   price. 

ROAD  ROLLER 

1 — Kelly  Spriiis'field,  10-ton.  .t-wheel.  double 
cyhndcr,   str;ini   road  rollei-, 

STEAM  SHOVELS 

1 — Marion.  Model  '^8;  %  yd.  dipper;  on 
traction  wheels;   first  class  condition. 

I — Marion,  Model  :{l.  on  caterpillars.  1-yd. 
dipper, 

LOCOMOTIVES 

American  0-whecl  Switcher.  Cylinders  18 
X  24-in..   drivers  44  in.,    wheel  base  11 

ft,  U  in.,   wcifTht  tiO  tons. 

LOCOMOTIVE  CRANE 

1 — 20-ton  MeMyler  8-wheel  M.C.B.  bucket 
drums.  40-ft.  boom. 

We  carry  in  stock  concrete  mixers,  air 
compressors,  hoisting  engines,  boilers, 
buckets,  pipes,  cars  and  other  equipment. 

F.  MAYER 

737  Monadnock  Bldg.,  Chicago,  III. 
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FOR  SALE  OR  RENT 


STEAM  SHOVELS 

—Type   B   Eric,    (uU   ri-volvlni;   trai'.   shovel.    Shop 

No     018.    iperlal   hiBh   llfl   boom,   long  dipper 

and    boom    holsl.    i.  yd.    dl|ip«r. 
—Model      2«      Jlnrlon.     full     reioMiie      traction 

shotel.  Shop  No.   3371;    H-yd.  dipper. 
-Osgood    18.    caterpillar    traction,    %-yd.    dipper 

steam    shovel.    Shop    No.    S75,    now    In    1920. 

.Also    Includes    30-ft.    erane    or    dragline    boom. 

with    S-yd.    I>«8e   dragline   bucket. 
-18B    Bucyrus.    full    revolving,    traction    wheell. 

Shop  No.    1870,    %-yd.   dipper. 
-.Modil      3li      Marlon,      full      revolving      traction 

shovel.    .Shop    .So.    3301.    new    IVi-yd.    dipper. 

Delivery  Jan.    15th. 
-70-c    BucjTui.    Shop    .No.     1536.     1287;     2M- 

yd.    diapers. 
-70.ton      Bucyrus.     Shop     No.      939;      standard 

70-C    boom.    2H-yd.    dipper. 
-liJ-Ion  llucyrus.  Shop  No.   394;  2 Vi -yd.  dipper. 
-Model    00    Marlon.    .Shop    No.     1301.    2V4yd. 

dipper. 


SPREADER  CARS 


-Std.     Gail^>^,     alt      vttrt 

100.000-lb.    capacity. 
-Sid.    GiiuKe   Wi-sU'iii   hunU   ^pteuder  car. 

DRAGLINE  EXCAVATORS 

-Class   7-  llucyrus   stcaiii-ujHTatdl  Uragltne,   Shop 

No.     7  9s.    mounted    on    skids    and    rollers    with 

floats.    -1 1!  -f  t .    boom,    1  -yd.    buckt-t. 

-Class   11   Bucyrus  DranUtie;    «0-ft.   boom. 

i'age    Bucket,    skids    and    rollors. 

2;— Class  21  Bucyrus  Dragline.  Shop  Nos. 
and  3500.  built  1920:  lOO-fl.  booms, 
yd.     I'age    buckets,     sleam-operaled. 

I — Model  220  Marlon,  Shop  No.  2840:  7 1 -ft. 
boom  \vlth  20-ft.  extension;  2 -yd.  Page 
buckel ;  skid  uiul  roller,  aho  i  —  4-whei'le.| 
truck  mounting. 


.\ir     Spreader: 


2-yd. 


34).'. 
3^ 


LOCOMOTIVES 


J 17    X    ^1     l);ntiii,utl,     (;-\v)it-eled    switches    with 

tender ;  1  *  i'>»s  n  drivers,  180  lb.  steam 
pressuri',  10-ft.  tiln.  wheelbase.  12-^.  wheel 
centers.      Shop  N.    1268.      Sew  In   1012. 

1—16  X  24  Vulcan.  4 -wheeled  swllclier  with 
tender:  39  iini:»on  drivers.  ISO-Ib.  steam  pres- 
prcssure.      Shop    No.    1764.       New    in    IMIl. 

I m    X    24     Baldwin,     4-wheelcd    switcher    with 

tender:  39  ions  on  drivers,  180-lb.  steam  pres- 
sure.     Shop   No.   34631.      New   in    1 910. 

I  —  i5  X  20  Davenport,  4 -wheeled  switcher  with 
tender;  30  tons  on  drivers.  160-Ib.  sieani 
pressure.      Shop   No.    770.      New    lu    1908. 

:i— 16  X  2'!  Davenport,  4-wheeled  switchers  with 
tenders;  3i".  tons  on  drivers.  170-Ib.  steam 
pressure.  Shop  Nos.  858.  860  and  861.  New 
in   1909. 

1— 36-In.  Oaugf.  XO  x  16  cyl.,  Vulcan,  4-wheel 
saddle  tank  locomotives.  Shop  Nos.  1226, 
weight    18    tuns. 

1 — 36-ln.  Gauge,  10  x  16  cyl..  American  4- 
wheeled  Saddle  Tank  Locomotive.  Shop  No. 
12507,    weight     1  ti    tuiw. 

LOCOMOTIVE  CRANES 

1  —  I5-t(jti  McMyler- Interstate  Crane  (Shop  No. 
tl7ti(,  full  M.C.B..  8-wheeled,  with  5  0-ft. 
boom    and   bucket-handling    drums. 

I  — Pintle  Type  Crane,  built  by  Variety  Iron  & 
Steel  Works.  New  In  1919;  48-ft.  boom,  15- 
luM  cap.  at  18-fl.  ladius;  T-ri.  lOH-in. 
gauge,  l2-ft.  wheelbase.  self-propelling.  Base 
(jf  boom  17  ft.  above  track.  Hui-ket-operatlng 
diuras.      Wl.    50   tons.      Price,    25%    of   new. 

R.  R.  PILE  DRIVER 

1 — Track  Pile  Driver.  Imlustiul  Type  No.  2, 
mounted  on  all  steel  M.C.H.  rar  body.  .MI 
steel  leaders,  40  ft.  high.  Dntp  luuinner  unJ 
double-ueting  steam  haninier.  Sliippliig  wt. 
140.000   lb. 


DUMP  CARS 

24 — Iti-yd.    Westtrii     air    .lump    cars. 
30 — 12-yd.    Western    Std.    Cauge   Dump   Cars;    air 
brakes    and    air    dump,     full     M.C.B.,     19-ft. 
beds,    steel    underframes,    box   girder    doors. 
90— 12-yd.    Western    Std.    tiauge    Dump    Cars,    air 
brakes    and    luind    dump,    full    M.C.B..    steel 
luiderframen,     19-ft.    beds,    box    girder    doors. 
GO,000-lb.    capacity    trucks. 
8 — 12-yd.   Western  hand-dump  cars,    19-rt.   beds; 

steel    underframes.    truss    rod   doors. 
5-^1 2-yd.    Oliver    dump    cars,    hand    dump,    stefl 

V    underframes:     full     M.c.B. 
2 — 4-yd.    K.    &    J.    36-ln,    gauge   side   dump   cars. 
30 — 1  Vfe-yd..     2  4-in.    gauge    Western    dump    cars. 

HOISTING  ENGINES 

3 — 7  X  lU.  D.t'.,  U.D.  .\merlcan  Hotslng  Bnglne. 
complete   ^Mtli    iiulliT   atid   swinging   attachment. 

1  —  7  X  10.  D.C.,  D.D.  Lambert  Hoisting  Enfflne, 
without    boiler. 

1 — 7  X  10.  D.C..  3-Drum  Lambert  Hoisting  En- 
gine,   complete   with    boiler. 

1—7  X  10.  D.C.,  D.D.,  Clyde  Hoist  with  .^.S.M.E. 
boiler. 

1 — 7  X  10,  D.C..  D.D.  Ltdgerwood  Hoisting 
Engine   wlthfiiit    tioiler. 

MISCELLANEOUS 

1 — Williams     1  >■,:  ><1.     Iu'uv>    digging    clam    shell 
bucket.    btiiiKl    iiiw. 
20 — Sell   Standard   Chain   Tug   Harneil,  with  col- 
lars,   brand    new. 

1 — Stlttleg    Derrick,    wood.    55-tt.    boom.    39-ft. 
mast,    bucket   liandling  shleves. 

1 — No.    2    Vulcan    steam    Uarnmer, 

1 — Industrial   Steam   Pile   Driver   Hammer.   Serial 
No.   324. 

1 — Pair    steel    Pile    Driver    Guides    for    derrick. 
42  ft.  long. 

1— KO-hp.      Itoller,     Locomotive     type,     125     lb., 
pressure,    lap    joint,    coniidete    with    fittings. 

2 — Stable    tents.    30    ft.    X    50    ft. 


CLAPP,  RILEY  &  HALL  EQUIPMENT  CO.,  14  So.  Canal  St.,  Chicago 

(Successors   to  Clapp,  Norstrom  &   Riley  Equipment  Co.) 


I  TRANSMISSION 

I  New  and   Used  Dodge   Equipment   for 

I  Immediate  Delivery 

I  Shafting — Cold    rolled    steel — .Ml    sizes 

I  and   lengths. 

f  Shaft  Hangers — .-Ml  types  and  sizes. 

1  Rearings — Capillary,  Ring  and  Stand- 

I  ard  Oiling. 

I  Pillow  Blocks 

I  Friction  Clutches — Dodge    Split,   Solid 

I  .Tiid  Jaw. 

=  Collars — Solid,  Split  and  Thrust 

i  Pulleys — Split    and    Solid — Cast    Iron, 

I  Steel  and  Wood. 

I  Bushings 

I  Grease  Cups 

I  O/tr  RulUtin  .Vo.  15  will  oive  vou  complete 
i  iiiformntio/i 

I       Nashville   Industrial   Corporation 

i  Jacksonville.  Tennessee. 


i  FOR  S.^LK 

I  3 — 6-ton   Whitcomh   Locomotives. 

I  1 — 6-ton   Plymouth   Locomotive. 

I  2    Miles     20-lb.,     24-gauge     Portable 

I  Track. 

I  1     Mile     25-lb.,     24-gauge     Portable 

I  Track. 

I  Swilfhes  .'ind  luniout;;  lor  the  above 

:  20 — Lakewood    Roller    Bearing    Batch 

I  Box  Cars. 

I  15— .Atlas    Roller    Bearing    Batch    Box 

I  Cars. 

i  "0 — Western    Wooden  Dump    Bottom 

I  Batch   Boxes. 

I  With  sepir.iti'  fomiiarlmcnts   (or  sand. 

E  jrr.-ivel  niid  r.*-nienl 

i  I— Holt,  10-ton  Caterpillar  Tractor. 

I  Till'    .ibovr    e(iuipmei)t    h;is    been    used    to 

I  build    .ipproximately  .  fivi-   miles    of    Pedrral  . 

I  .-Xid  Road  and  .-.in   b..  pni-ehasMd  very  ehear> 

SHEA  &  COMPANY 

:  Hammtuid,   Indiana. 


I  IMMEDIATE  DELIVERY  | 

i  Send    Us    Your   Steam    Shovel    Inquiries  | 

i  66    I    SH-iii.    TK.\n/Oll   J.\W    (111  SHEIt.  i 

i  No.    18K    G.\TES    cm  SHER.  = 

=  25.50-80-UO-hp.    Electric    hoists.  i 

=  Nos.   4.    5.    6.    ■'/=.    3   and   10   CR17SHEBS.  i 

-  6-    and    12-lon    Oosullne    I/oeomotives.  = 

i  NEW    1469-ft.    SIILLIV.AN   COMP..    2-st«ge   typo.  = 

=  WN4.    H   coupling.    51900.  = 

i  2  — DI.SC    (RfsIIEK.S.    36-    and    24-ln.    SYMONS.  = 

=  100-lon.    2^4-yd.    ELECTRIC    SHOVEL..  | 

=  Columbus    Poitable    Conveyor,    25-ft.    Eng.    drive.  s 

=  Sn-SOO-ft.    steam,    belt    and    electric    drive    comp.  = 

i  .H\\    .\.\D   ROLL  CRt'SHEBS.  I 

=  10-15-    and    20-ton    Ixicomotive    (^rsnes.  E 

i  13    I     30-ln..     10     X     18-in.,     9    x     H-ln.     JAW  i 

=  CRUSHERS.  5 

i  inoo    g.p.ni.    rNDBRWRITERS'    STE.\M    PUMP,  I 

i  itiBcticaPy    new.  = 

i  24    \    54    MrL.4NAH.tN   ROIA   CRUSHER.  i 

=  Send    us   your    inciuirles    for    Steam    Engines.    Cent.  = 

=  Pumpv,    Quarry    and    Contrs.    Equip.,    etc.  = 

I  ROSS  POWER  EQUIPMENT  COMPANY  I 

5  lrHllanu[>olis.    Ind.  = 


PAVERS— ROLLERS 

I  —  10-E  Smith   Stpam   I'avinft    Mixer,   UTtMl   trie- 

tioQ.     hooiii     and     bucki.!,    .2-baK>       Blzr,      192. 

Model,     like    new.     $I>'00. 
1 — Koote     IS-K.    Slcain    Wheel    Paver.    2-bag    flM 

chute,   Wisconsin.    Jt»5  0. 
3 — Austin    Gasoline   Rolltrs,    lO-lon,    3-whceI,    good 

condition,   working   eiery   day,    oach    HlOO. 

H.   \.  SMITH  CO..  Milwaukee.  Wis. 


FOR  SALE  OR  RENT 


STEAM  SHOVELS 


1 — 14B  Bucyrus  rfvfilvun.-.  niw  1!)'M:  :ill  steel  caterpillar  tread 

stand.trd  b(mm,    \ -yil.  (Iippi-r. 
1 — ISB   Bu.yni.H   rcvolvintr.   new.   late   liC.'O.   all-steel   caterpillar 

tread  power  boom  hoiet.  standard   boom.    %    eu.  yd.  dipper. 
1 — 18B  Bueyrus   revolving,  traction   wheel-*,  standard  boom.    % 

eii    y<i.  dipper. 
I — Model    18   Osgood:    revolving   traction    wheels.    Combination 

Meam    shovel,    clamshell    and    dragline    allaehmenl-;-     ^ -yd 
"  dipper.  32-fl.  Crane  bni^im.    %  yd.   Page  bucket. 
It — 70-ton  Bucyrus.  .-itandard  u'npe,   R.R.  type,  'ZYi'Y^.  dipper. 


LOCOMOTIVES 


1 — American  Pa^'-'pcrr;   tvpr    \   t  O:    -i.itHl,   K^aupe-   50-ton 
3^14   X   22.   40  I. in    Anicrl..-aii   Sa.ldl-   Tank    -taudard   srauife. 
■- — I'*  X    l<i.    Is  ti)Ti   Duvenport,   saddle  tank.   :Ul-in.  g-au^e. 

TRACTOR  AND  TRAILERS 

rcljiiiit    at 


onip.cl- 


1 — 120    11(1.     Holt    Citon'ill.ii-.    li,,.! 

factory  July.  ni;i 
.3 — .'it. Ill  Ti-ov  Trni'tTs. 
1(1.— ^.1  >il.   Troy  Trailprn.  bottom  dump,   reversible,  steel   wheels 

■      X  in:   U"'. 


DRAGLINES 

steam  nperat-  d   •  aterpillars.   50-fl.   boom, 
steam     operated     caterpillars.     4.'»-fl. 


1 — Model   3fi  Marion. 

1%-yd.  bucket. 
1 — Cla.-*.^      0  '  J       Huc.vrtis, 

boom,  IVj-yd.  bucket. 
I — Class    14    Bucyrus:    skids    and    rollers;    eO-ft.    boom;    2-yd 

bucket. 
*! — Class  14  Bucyrus.  steam  operated,  shop  Nos.  3091  and  3092. 

new   Juiy.    Ht'I'!.   skids   anil   rollers,   electric  liffht   plants.  00- 

II.  booms-.   2-yd.   Page  buckets. 
1 — Class   14    Bucyrus   truck    mounting.    flO-ft.    bo^ra.    new   2-yd. 

bucket. 
1 — Class  30  Bucyrus.   steam  operated,  skids  ana  rollers.   75-ft. 

boum.   15-it.  extension.  3-yd.  bucket. 
.'  —  r  ass  24  Bucyrus  Gteam  operated,  shop  No«.  344?»  and  3500. 

New    1020;    lOi'-ft.   booni!'.   3'..  yd.   Page  buckets. 
1 — Clasp   24  Bucyrus  Electric  skids  and  rollers.   100-ft.   boom. 

3  Vi  yd.  bucket. 
1 — Moniffhan.  A-l.  steam:  traction  wheels:   40-ft.  boom:  1  yd. 

iMicket. 
1 — No.    2    Moniphan    Steam    skids   and    rollers.    00-ft.   boom.    2- 
yd    bucket 


The   ubote   list    is  constantly   changing.      No   matter   what    your  machinery  requirements  are.  write   us — we  may  have  it. 

BECK  &  BABB,  29  La  Salle  Street,  CHICAGO,  ILL. 


Oecember  28,   1922 

i:iiu'.    Xi'us-Kii-oiil 
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Increase  In  Price— After  Jan.  1st,  1923,  $1,800 

(On  account  ut  ixpcnsi;  in  the  removal  of  remaining  equipment  from  Hog  Island  to 
Primos,  Pa.) 

Primo>.   Pa.  is  S  miles  west  of  Philadelphia  on  the  P.  B.  &  W.  R.R. 

HOISTS 
DERRICKS 

Where  else  can  you  save  at  least  $2,000  on  an  Electric  Hoist  and  Derrick? 

We  defy  you  to  duplicate  this  SA  VING ! 

THINK  of  it!      Hoists  and  Derricks  that  are  standard  late  models,  made  by  the  American 
Hoist  &  Derrick  Co.,  St.  Paul,  Minn.     Not  old,   used-up  equipment.     No  sir!     Almost 
NEW— every  one  GUARANTEED  to  be  in  A-No.  1  running  order. 

You   can   see   these   hoists   and    Derricks   easily — at   any  time. 
We   sell    as    a   set — or   in    Units  of   a    Hoist  or   a   Derrick.     We 


The  Hoists  have  two  drums  and  swingers,  and  are  complete 
with  Starting  and  CoiUrol  Equipment.  Either  side  or  bank  con- 
trol, and  rated  6000  pounds,  single  line  on  each  hoisting  drum. 
Slewing  rope  36  ft.  per  minute,  and  hoisting  rope  speed  160  ft. 
per  minute.  The  MOTORS  are  Otis  37  H.P.  A.C.,  60  cycle,  3 
phase,  440  volt,  intermittent  duty  slip-ring  induction  type  and, 
if  desired,  may  he  changed  to  suit  the  individual  current  re- 
quirements of  purchasers  at  cost. 


can  make  quick  shipment  anywhere — but  it  is  up  to  you  to 
take  QUICK  .ACTION  to  get  yours.  These  tremendous  bar- 
gains are  selling  fast — so  get  in  touch  with  us  at  once  if  you 
want  to  save. 


DIMENSIONS  OF  DERRICKS 

Mast 16  in.  square,  40  ft.  high. 

Boom Made  of  (2)   14  in.  sq.  timber  48  ft.  long 

spliced  to  lengths  of  80  ft.  with  (2)  % 
in.  and   (2)    1^  in.  truss  rods. 

Stiff  Legs.  .14  in.  sq.,  60  ft.  long  or  16  in.  sq.,  50  ft. 
long,  will  furnish  either  length  desired, 
capacity  5  to  12  tons.  Bull  wheel  16  ft. 
dia.  Principal  sheaves  16  in.  dia.  and 
14  in.  single  blocks. 

The  Cable  which  was  formerly  used  will  be  given 

with  each  purchase  of  a  Hoist  and  Derrick. 


Hoist  and  Derrick  Parts 

We  have  a  quantity  of  Hoist  and  Der- 
rick fittings  that  came  into  our  pns-.cs- 
■ion  with  the  purchase  of  Hoists  and 
n?rricks  that  we  are  offering  for  sale 
s  Hoist  extras  or  complete  Derrick 
fittings. 


—     Wir 


Phon 


or  Write 


for   Detailed   Information,   Folder,    etc. 


The  Electric  Hoist  &  Derrick  Co. 


Primes,   Penna. 


Reproductions   from  Photos  of   Hoists 
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GUARANTEED 
REBUILT  EQUIPMENT 

DERRICKS 

3 AU-slecl     StlB-les     derricks.     Heclional     booms 

60   to    inc   tt..    5   10   20-lon  cip. 
2 — Wood   umics  derricks,   bucket  uperiting:    ilso 

soTcral    derricks    for    two-    and    tlirce-Uno   work 
1 — Steel   guy.    40ton.    90-rt.    mast. 

HOISTS 

5 — Electric  D.V.,    raiiiltic   from   55   to   100   hp. 
6— .Noin    D.II..     11!    hp..    '.:    eyi.       ,      ^     ,       ^  ^ 

J 7  J   10.  D.  C.  D.I).  boilers,  Mundy-Lambert. 

Lldgerirood   and    .Meade-Morrlson. 
1 — Lambert    8i4    i    10,    D.C    3D    skeleton. 
1— Flory   8Vi    I   10  O.l'.,   3  D..  with  Boiler. 
1 — Mundy  :Vi   I  10  D.C.  3  D..  with  Boiler. 

HAMMERS 

1 — No.   3   McKU-riiaiiToity. 

LOCOMOTIVES,  CARS  AND  TRACK 

1 — Std.   Ga.  Lima   10   i    10. 

1 — Std.   r.a.   Vulcan   21    ton.  ' 

\V.-    ;ilH.'    tiavf    !ri    sfM-k    C'Virrel.*    Misers,    Clam 


SELL  OR  RENT 

3 — std.   Ga.    Americans,    50   to  60   ton, 

1 — std.  Ga.   American.   20  ton. 

1 — std,   Ga.  Wbltcomb.   12   ton.  gas. 

1 36-ln.   Ga..   S-Ton  Whltcomb  Gas. 

2 24-in.   Oa.    Plymouth  &   Whltcomb   Gas. 

3 — 36-in     Ga.    Davenport,    Porter   &    Vulcan. 
30 — 36-ln..    4-yd.    Western   Dump   Cars. 
15— 24-ln.   Ga.,  1%-yd.   All-Sl*cl  Side  Dump. 
30 — 24-ln.   Ga.  Western  Flat  Batch  Boi  Cars. 

8— Std.   Ga.   K.  4   J.   6-yd.   Dump   Cars. 
20— Std.    Ga,.    12-yd.    Western    Dump   Cars. 
|U    miles.    21-ln.   Ga.    Portable   Track. 

STEAM  SHOVELS  AND  DRAG  LINES 

5— Traction     and     Caterpillar     Shoiels.     Including 

Erie.   Bucyrus.  Thew  and  Osgood. 
1 — Marlon   No.    31    Caterpillar. 
1 — Bucyrus    TO-C    Std.    Ga. 

I— Monlghan  Walker  Type  Dragline.   40-ft.   Boom. 
1 — Bucyrus   Dragline  No.    14.   60-ft.   Boom. 
Shell    Buckets.   Dump  Buckets,   Road  Rollers,  also 


OUR  PRICES  ARE  RIGHT 
—  TRY  US 


CRANES 

1-0  &  S  15-Ton  Std.  Ga. 

1 — Type  B  Erie  Traction  Wheels. 

1 — 31    Marlon   Traction   Wheels. 

1 — Byers    Auto    Crane   Traction    Wheels, 

1 — Industrial   20-Ton,    Std.   Ga. 

STEAM  SHOVELS    AND   DRAGLINES 


1~P  &  H  No.   203. 
1  —  Marliin   «0    shcinl. 
l--Marion   221   combinjlion 


ihov.l   and  dragline. 


STEEL  TOWERS  AND  MISCELLANEOUS 

1 — %-yd.    Blaw-Knoi    Clam    Shell    Bucket, 

1 — Telsmlth  Jaw  Crusher,   9  x   18   on  Tracks  with 

22-ft.    Bucket    Klevator. 
1 — Eureka.    7    x    S    .law    Crusher. 
1 — Insley    140-rt.    Steel    Tower  with    Spouting. 
1 — Insley   200-ft.    Steel   Tower  with   Spouting. 
5 — Centrifugal  Pumps  from   5  In.  to  12  In. 
1 — -Austin    Hip   Snorter. 
1 — I.,akewod    Tamping   Machine. 
complete  line  of  Boad  and  Building  Equipment 


OUR  NEW  ADDRESS: 

RENNOLDS  EQUIPMENT  CO. 


J 


Telephone:  Randolph  4184 

LOCOMOTIVE 
CRANES 

2— McMyler     25-ton,     8-wheel,     50-ft. 

booms,    bucket    operating,    714    kw. 

generators,      located       Youngstovvn 

and   Cincinnati. 
l_McMyler     20-ton,     8-wheel,     40-ft. 

boom,     bucket     operating,     located 

Youngstown, 
1 — Brownhoist    15-too,   8-wheel,    50-ft, 

boom,  single   drum,    5  kw.   genera- 
tor,  located    Chicago   Heights. 
2— Ohio  20-ton,  8-whee!,   50-ft,  booms, 

bucket  operating. 
1— Browning     15-ton.     8-wheel.     38-ft. 

boom,   bucket   operating. 
1 — Brownhoist    15-20-ton,   8-wheel.  42- 

ft.  boom,  hook  block. 
1 — Industrial   7f{>-ton,  4-wheel. 
1 — Browning  4-wheel  electric. 

Hoisting  Machinery  Co. 


so  Church  Street,  New  York, 


jiiiiiiiiiiiitttiiimiiiTunm)ininiiTi<ii 
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711  Standard  Trust  Bldg. 
Chicago,  III. 
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CRANES— COAL  CARS 


FOR  SALE  OR  RENT 


1 — 40-tod.    8-wheeI    Brown    Hoist.    60-£t. 

boom. 
1 — 30-ton.  8-wheel  BrowninK^.  50-ft.  boom. 
1 — 25-ton.  8-wheel  Industrial.  50-ft.  boom. 
•Z — 20-ton.    8-wheel   Ohio.    50-ft.  booms. 
1 — 15-ton.  8-wheel  Industrial,  40-ft.  boom. 


100 — 50-ton,  standard  e^upe.  all  steel,  hop- 
per bottom,  self-clearing,  first-class 
condition,  meeting  M.C.B.  requirements, 
ready   for  immt-diate  service. 

10 — 50-ton.  standard  gau^re.  all  steel  hop- 
per bottom,  self-clearing,  built  1020. 
only  slightly  used,  like  new. 


GREY  STEEL  PRODUCTS  COMPANY 


111    Broaiiway 


Telephone,   Rector  5542 


New  York,  N.   Y. 


I.I. 


FOR  S.M.E 

AUTO  CRANE 

-Rebuilt  Byers.  equipped  with  a  %  -yd.  Owen 
Clam  Shell  Bucket.  Boiler  is  steam,  and  Crane 
is  on  road  whetls.  180  deg.  swing,  30-ft. 
steel  boom.  Has  same  guarantee  by  tbe  Byers 
Company  as  a  new  machine.  Price,  $3,000 
for   tbe   outfit,    f.o.b.    Glens    Falls. 

EWELL^'N-SMITH  CONSTRITTION  CO. 

M.    &    F.    BKlK..    Glens    Falls,    N.    Y. 


BYERS  CRANE 

Type  C.  traction  wheels,  35  (t.  boom.  ?i-yd. 
bucket.    For  sale  or  rent. 


I  HENRT  LEVIS  &  CO., 

i    Commercial   Trust   Bldir.,   Philadelphia. 


Pa. 


I  LOCOMOTIVE  I  I 
CRANES 

I    15  ton  Link-Belt,  4-wheel,  40  ft,    |  | 

I    boom.  I  I 

I    20  ton  Brown  Hoist,  S-wheel,  50   I  | 

I    ft.  boom.  1  I 

I  Bargains  for  Quick  Sale  |  I 

I   '  L.  A.  GREEN 

I     1130  First  N.it'l  B'k  BUIc..  Pittsbunrli.  Pa.    |  | 

^IMMIMUIMIMMIMtllllinUlltlMKIIlMMIIIill > ll>MltllllllllMltttllllllM»l>i«IUC  WIMIKII 


For  Sale 

Terry  Gantry  Crane 

(New) 

Electrically  operated 
Boom  74  ft.  Long.         Capacity  40,000  lbs. 

Samler  Bros,  Inc. 

701  West  St.  Baltimore,  Md. 


LOCOMOTIVE  CRANES 


I — 2.')-tnn    Inilii!ilrial    (t'tihii     ilrums.    iO-ft.    b'wm. 

S-wIie.'l  M.C.B..  hum  HUS. 
I — 30-ton    Brriwnlns.    t['>ubU-    drums,    53-ri.    boom, 

8-uherl  .M.C.B..  hullt  1919. 
1  —  15-ton    Indu^rial.    ilnuble    drums.    4S-ri.    boom. 

8-whccl  M.C.B.,  butU  lOlT. 
2 — 20-ton       Brnwnliulsls.       single      drumi,       SO-ft. 

boocDS.    8-Kheel    M.C.B..    built    1818. 


1 — :?0-ton  Ohio,  bdom,  lenjith  to  -iuit,  double 
drums.  NEW,   8-wheel  M.C.B. 

1 — 3d-lon  Ohio,  boom  length  to  suit,  double 
drums,    NEW.    8-whccI    M.C.B. 

3 — (H-ton  Osgoodf.  single  drums,  35-ft..  40-fl. 
and  15-ri.  booma.  4-\vheel  »tindard  gauge 
railroad    trucks,    buUi    1018. 


I — 20- ton    Brownhoist,    single  drum.    70-ft.    boom, 

S-wheel    M.C.H..    built    1915. 
1 — Tifl-ton       Industrials       (never      used),      double 

drums,     cither     goose-neck     or     straight     boom 

furnished,    8-whe*l   M.C.B.,    built    1919. 
1 — 10-lon     Byers,     fuIl-revoKlng.     double    drums. 

40-rt,    boom,   traction   wheels,    built    1921. 


All  thr  rranri  lifted  dbore  arr  oimrd  b»  vf  and  Aire   htcn  rarefvUt/  inapfrtfd   by  a  firtt-cl<u$  erone  mecltantc 
and   oil    nrrcMorv   fcpairt   madr.      Thrv   ntr   nil    rquifvrd    \rith    A.SM.K.    hoUcrt   and   are   ready   for    tcork. 


Cortlana  1501 


PHILIP  T.  KING 

The  Crane  Man 


30  Church  St.,  N.  Y. 


riMiiiMiiiiiititiiiiii 


IIIIIIKIIIIIIIIIItllllllMIIIIIIMIIMIIIMIIMIIIMHMIIIIIIIHtlimtllltl 


December  28,  1922 

Eng.  Nows-KGcord 

dtiiiiiiii iiimrminiiuiMiiiiiiiiiHtiiiiiiiiiii 


dCaij'  gll®D@Kl 


63 


E.  C.  A.  REBUILT  EQUIPMENT 
AT  ROCK  BOTTOM  PRICES 

AH  the  Equipment  listed  below  is  owned  by  us  and  may  be  inspected  at  one  of  our  own  warehouses. 


CONCRETE  MIXERS 

58 — r<mcrflf  Mixers.  Sizis  288.  rap.  1  y.i. ;  2IS 
cap.  %  yd. ;  14S,  cap.  ^  yd.,  aiui  lOS. 
rap.  1/3  yd.  With  steam  or  clerlnc  luiwer; 
Willi  sidf  loadc-r^  or  batch  hoppers.  Follow- 
ing niaki's:  Mursh-Caproii.  Kochnii^.  .\[i|. 
waukec.  Ransoiiic,  Smith,  Smltii-Chlcago.  Ilex, 
Lukewood,  Foote.    Cubt,   or   Oshkosh. 

30 — "S,  cap.  1  bag,  with  low  charging  platforms, 
with   gasoline    engines. 


CRANES 

3 — BytTs    .\iJto    Cranes.      One  on   caterpillar;    •>    on 

traction    wheels,    with    30-ft.    boom,    with    Va    or 

%-yd.   clam    shell   bucketii. 
1  —  15-ton.    8-wheel   O.   &   S. ;    40-ft.    boom. 
1 — Little    (Jiant    fully   revolving   crane   on    traction 

wheels,    with    35-ft.    boom,    with    %-yd.    clam 

shell   bucket. 


ELECTRIC  HOISTS 

Large  number  of  American  double  drum  Hoists, 
with  attached  swinger,  with  37-hp.  AC  Motor. 
60    cy.,    3    ph.,    220    or    440    v. 


72   ft. 


DERRICKS 

Large  number  nf  .American  stiPf-lL-g  dfrrkbs  with 
mast  IC  in.  x  16  in.  x  40  ft.,  boom  made  up  of 
2— M  in.  X  H  in.  x  4S  ft.  spUcfd  to  lengths  of 
80  fl..  with  I — Truss  rods.  Legs  U  in.  .\  14  in. 
X  1)2  ft.  Hull  wheel  llJ  ft.  dia.,  with  or  without 
«ilU. 

12 — Stiff-Leg  Derricks,   with    booms    ranging    from 
50   to  SO  ft.:    must,   legs   luid  sills   in   propor- 
tion,  for  handling    ^.    ti    or    1-yd.    biicJtels. 
1  —  Iiiilibie    Cuy    Derrick,    mast    Ifi    in.    x    16    in. 
X  SO  ft..  Boom,    10  in.  s   U   in.  x 


STEAM  HOISTS 

25 — Three-drum    Hoists,    with    or    without    boilers. 

Sizes   10    X    12,    9    x    10.    S '/i    x    10,    and    i    x 

1 0    with    ^icparate    swingers    for    derrick    work. 

All  makes. 
35 — Two-ilrurii     Hoists,     With    or     without     boilers. 

Sixes    10    X    12,    9    X    10,    8  »4    X    10.    7    x    10. 

H  »A     X     10.     0    X     8,     und    5x8.       Can     be 

eiiulpped   with   holding   drum   for   bucket  work. 

Several    special    Cableway    Excavator    or    IJrag 

Seraper   Hoists.      All    make;. 
6 — (Jasoline    Hoists.       Single    and    Double    Drum, 

11.    10.    and    15-hp.    engines, 
ti  —  Swinging    Engines. 
1 — Double  Drum   Helt  Hoist,  cap.    6000   lb. 


CLAM  SHELL  BUCKETS 

32 — Clam    shell    buckets.      Sizes    ^,    %.    I,    1^. 
or   2   yd.      All   makes. 

RAIL  AND  TRACK 

2  Miles.  21-in.  Oauge  Portable  Track  with  steel 
ties,  made    up  of   20-lb.   rail   with   switches. 

PUMPS 

Large  number  of  pumps:  DI.U'HRAGMS.  on 
trucks,  3 -in.  and  1-in.  suction  with  gasoline 
engine.  rKNTHIPrG.\LS,  from  12-in.  suction 
down  to  2-ln.  suction,  belt  driven,  dir.  conn, 
to  steiiin  engine  and  mulur.  Several  Nye  and 
I'ulometers. 

STEAM    SHOVELS 

1 — Bucyrus.    7  0    tnn,   on    M.CH.    std.   gauge   trucks. 

with    2  la-,vd,    iiippiT. 
3 — Keystone  Excuviitnis,    1 — No.    3.    1 — \o.    4  with 

clam  shell    booms. 
1 — Marion  No.   2  8  Traction  Wlieels.    %-yd.   bucket. 
2 — Erie    Type    B    with     %-yd.     dipper;     oje    with 

High   Lift   Boom. 
1 — Type  B  Erie   Crane    on   caterpillar   wUh    %-yd. 

bucket. 


EQUIPMENT  CORPORATION  of  AMERICA 


PITTSBURGH,    8S5    Empire   Bldg. 
Phone,  Smithfield   IS02 


CHICAGO:    145S   Lumber   Exch. 
Phone,    Randolph   6S86 


PHILADELPHIA:    6S5    Land    Title   Bldg- 
Phone,    Spruce    S498 


Water  Tube  Boilers 

250  to  1000  H.P.  Immediate  Delivery! 

New  Water  Tube  Boilers,  built  for  pressures  of  200  lbs. 

and  225  lbs.,  ready  for  immediate  delivery  from  Chicago; 

Dumont,    New   Jersey,   opposite    New   York    City;    or 

Slidell,  Louisiana,  near  New  Orleans. 

Our  low  prices  present  a  saving  of  from  25%  to  50%. 

We  will  take  in  your  old  equipment  on  a  liberal  exchange 

basis. 

ffrite  for  our  ne<w  catalog  fully  describing  our  boilers. 
Your  copy  tuill  be  mailed  on  request. 

HARRIS  BROTHERS  COMPANY 

West  35th  and  Iron  Sts.,  Chicago 


RARE    OPPORTUNITY  I 

New  Marion  Model  61, 

2V2-yd-  70-ton  j 
Steam  Shovel 

Can  be  purchased  at  nearly  the  price  I 

of  good  second-hand  Model  61.  = 

Erie   B,    94 -yd.   high-Ilft.   Mass.    boiler,   also   extra  =  . 

dragline    attachments.  = 

Thpw   O    Tr..    shipper   shaft   type,    Mass.    boiler.  i 

Other  Revoh-ing   Shovels,    a^ ,    i    and    1%-yd.  = 

Railroad  Shovels,    all    sizes  and  makes.  = 

Cars,   Ijocomotives.  Locomotive   Cranes.  = 

W.  R.  WADDELL 

50  Church   Sln-il,   Nfw    York.  5 

Tel.  Cortlanclt   4S73.  I 


FOR  SALE 

Marion  31  Steam  Shovel 

Caterpillar  Trai'lion.  l-y(},  bucket.  Etiuipped 
with    boom    Ixoist.      First    class    condition. 

S.  T.  WALSH 

500  Brisbane  Bide..  Buffalo.  N.  Y. 


FOR  SALE  OR  FOR  RENT 

Concrete  Mixers,  Lakewood  Concrete  Tow- 
ers, Hoisting  Engines,  Derricks,  Pumps, 
Gasoline  Tractors,  Steam  Hammers,  Buck- 
ets and  Compressor  outfits. 

Edward  Ehrbar,  Inc.,  270  West  St.,  New  York  City 


CLAM  SHElijUCKETS 


MIIIIIIUllIII 
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TRENCH  MACHINES 

=  1 — Austin  00  digs   10  ft.   deep  up  to  29  in.  wide, 

=  gasoline    driven. 

I  3 — Parsons    Backfiller,    caterpillar    traction. 

=  2 — Buckeye    No.    4,    (lasoline    driven. 

=  1 — 042  Austin  digs  18  ft.  deep  up  to  42  in.  wide, 

I  gasoline    driven. 

I       J.  Mcelroy,  ll  S.  La  Salle  St,.  ChicaEo 


=  No.  O  Austin 

I  TRENCHING  MACHINE 

I  15  ft.  X  i'Z  in..  Engine  rebuilt,  many  ney 
I  ijarts.     Keasonable  prioo. 

I  FRANK  A.   BOWJIAN 

I  lilTO  I,a  Salle  Gardens  South,  Detroit,  Mieh. 


FOR  SALE 

PARSONS' 
TRENCHING  MACHINE 

For  Immediate  Delivery 

JOHN   B.    McLANE   &   COMPANY 
Newport.  Kentucky 
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MACHINERY 


and 


SUPPLIES 

Immediate  Delivery  ! 


PUMPS 

-16   in.  X   8U    in.   x   12   lii.    Duplex   Steam. 
-M  in.  z  10^   In.  x  10  Id.  Duplex  Steam. 
-12  In.  I  7   In.  I  10   In.  Duplex  Steam. 
-10  In.  X  6  In.  z  10  in.  Duplex  Steam. 
-6  In..  X  4  ii).  X  ti  in.  Duplex  Steam. 
-5%    In.  x   3%    in.   X   5    in.   Duplex  Steam. 
-4H  inx3%  Inx  41n  Duplex  steam 
-8    111.    X    8    in.    Deane    Triplex    Single   Acting 

Power    Pump. 
-Klngsford    Horizontal    Centrifugal   Water    Pump 

24    in  suction,   24  In.  discharge. 
-Platte      Iron      Works      Horizontal      Centrifugal 

Water  Pump,    H    In.    suction.    12    in.    discharge. 
-Fulton     Horizontal     CentrifuRjl     Water    Pump, 

12    in.    suction,    10    in.    discharge. 
-KulTalo  motor  driven  Centrifugal   Pumps,   4    in. 

siictlon.    3   in.   discharge,   direct  connected  to  5 

H.P.  Westinghouse  Motor,   220   volts,    3   phase, 

60  C7cle. 

BOILERS 

14 150-hp.  Triple  Riveted  Return  Tubular  Boil- 
ers     72    in.    X    18    ft..     100    lb.    pressure. 

2 IBO-hp  ,  Triple  Riveted  Return  Tubular  Boil- 
ers,   66    In.    dia.,    20    ft.    long.    115    lb.    press. 

1 — 125-hp.  Triple  Riveted  Return  Tubular  Boll- 
pr    72  In.  dia..   16  ft.  long,   115  lb.   pressuie. 

2 125-hp  Triple  Riveted  Return  Tubular  Boil- 
ers.  GS   in.   dia..    18   ft.   long.    100    lb.   press. 

2 — lOO-hp.  Triple  Utvcttd  Return  Tubular  Roll- 
ers.  66   in.   dia.,   16   ft.   long,    100   lb.   press. 

1 — 5f|-hp.  Loc'imotive  Firebox  Holler,  -18  In.  dia., 
16    ft.    6    in.    long.    100    lb.    pressure. 

1 — 30-hp.    Vertical;     lift    lb.    pressure. 

1 — 20-hp.    Vertical;     100    lb.    pressure. 

DUMP  CARS 

150— 12-yd.  Western  &  Oliver,  all-steel,  two-way 
Dump  Cars,  standard  gauge. 
50 — 1 14 -yd..  20-in.  gaune,  wood  body,  two-way 
Dump  Cars. 
3 — 3C-In.  gauge,  8-wheel  Flat  Cars.  40,000-Ib. 
cap.,  7  ft.  wide,  20  ft.  long,  wheel  24-ln. 
diameter. 

STEAM  SHOVELS 

6 — 95-ton   Bucyriis   Railroad  Type,    5-yd.   dipper; 
90    per    ccn".    new. 
10 — 70-ton  Bucyrus  Railroad  Type.   2%-  to  3-yd. 
dipper;    90  per  cent  new. 

HOISTING  ENGINES 

I — 7%  X  lO-ln.,  double  cylinder,  single  gear») 
drum  Hoisting  iCngine,  with  reversing  throttle 
valves. 

1 — 6^  X  8-ln..  Clyde  Double  Cylinder,  double 
friction,  drum  steam  Hoisting  Engine,  with 
two  winch  heads,  drums  14  in.  dia..  20  in.  be- 
tween flanges  complete  with  fillings.  (No 
Boiler).      Base  is   mudo  for  bollei. 

LOCOMOTIVE  CRANES 

1 — 1 5  -ton  American  Hoist  &  Derrick  Company, 
8-whecl   type    Locomotive   Crane,   50-ft.    boom. 

1 — 10-toii  capacity  Industrial,  S-wheel  type.  Loco- 
motive  (!rane,    3S-ft.    boom. 

1 — 15 -ton  Industrial,  8-wheel  t}'pe.  Locomotive 
Crane,    35-ft.    boom. 


GENERATORS  AND  MOTORS 

2 — Wfstlnghouse  250-hii.  Motors.  Types  C.C.L., 
440-..,  60-cy.,  3-pIi.  motors,  speed  5l4 
r.p.m..  with  base  and  starters.  Can  be  fur- 
nished with  pulley  or  Qange  coupling. 

I — 60-kw.,  Triumph  Generator,  125  v.,  D.C.. 
belted. 

1 — 300-Irw.,   O.  E.    Rotary   ConTerter,    35   cy. 

TANKS 

25 — 30.000    gal.    vert.,    storage. 

20 — 10,000    gal.,    horlz.,    storage. 

15 — 5.500  gal.  horiz..  storage. 

10 — 2,000    gal.    horlz.,    storage. 

25 — 1.000     Eal.     horl?:.,     storage. 

25 — 560   gal.,    vert,    or   horiz.,   storage. 

50 — Complete  Underground  Oasolino  Storage  Tanks, 
consisting  of  160-gal.,  galv.  tank.  14-gaugo 
material,  bearlm:  I'nderwriters'  label,  with 
hand  pump,  also  pipe  and  fittings  complete. 

25 — Complete  Underground  Gasoline  Storage  Tanks, 
consisting  of  200-gal.  steel  tank.  3/16-ln. 
material,  with  hand  pump,  also  pipe  and 
flltlnfcs    complete. 

25 — 22    in.   I   54    In.,    ISO-lb.    pressure. 

10—20    in.   X  8H    ft.-9W    ft.,    150-lb.   pressure. 

10 — 16   In.   X   42    In.,    150-lb.    pressure, 

Une  of  Tonkt  and  Maehinerg  of  AQ  KimU. 


HARRIS   BROTHERS    CO. 

35th  and   Iron  St».,  Chicago.   111. 


ARCHER  ARMSTRONG  &  CO. 

Crand   ('.■ntra!    Terminal.   New  York   City 

Guaranteed  Equipment    for   Sale   or  Rent 

Located    in    this    City. 

COMPRESSORS 

ee-ft.   Ing.-Rand  High  Prcs.   Slcara  Driven. 

355-ft.  liiK.-n»"»l  steaDi  Compressor,  complete 
wllh'  all    mtlnes. 

888-ft.  InB.-Kand  Steam  Compressor,  complete 
with  all  flttlnes. 

I.UOO-rt.  Sullivan  Steam  Compressor,  complete 
wllh    all    flttlnus. 

12t-ft.  Sullivan  Gasoline  Drlren  Compressor,  with 
all   flttlnes. 

*210-ft.  *:hlcafTO-Pnciimatlc  Gasoline  Driven  Com- 
pressor with   ;ill    tutlngs. 

3i:4-ft.   Ing. -Rami   Bell   Driven,  motor  and  fittings. 

Ilil-ft.   Ins. -Hand   llelt  Driven,  motor  and  flttlngs. 

S8S-tl.   Ing.-Hiinil  Kelt  Driven,  motor  and  flttlngs. 

3.300-ft.  Ing.Rand  Dlr.  Conn.,  motor  and  fittings. 
yindrrliilt  lOiOS-SSSl 
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NEW 
Steam  Engines 

$100  00  Each 

F.O.B.   Pittsburgh,  Pa. 

Made    by    American    Blower    Co. 

7x7,  Type  A,   10   H.P.,  400   R.P.M., 
150  lb.  Steam  Pressure. 


FOR  S.-kLR 

New  Air  Compressor 

Sullivan  Angle.   2   Stage  Wj:!.   1469  cu. 

Capacity.  Belt  or  Motor  Drive. 

Immediate  Delivery. 

MARVIN  URIGGS,  INC., 

167  Sixth  St..  Brooklyn.  N.  T. 


COMPRESSORS 

:j:ioo-:i3oo  ft.  I'Ki-;  i.  it.  Kiwirie. 

.\KW    1730   It.   Chicago   S.vnchroni)Us   Electric. 

IH'i    ft.   0-CB   f'hlrauo.   two  stage   hclt. 

1091   ft.   \VJ-3   Sullivan,   two  stage  helt. 

1  l!*0-S88-599   ft.    XB-2    Iiigersoll.   two  stage   belt. 

XKW    599   ft.    .\H-:    Ingersoll,   two  stage  belt. 

3-21-lil  ft.    KR-l   Inseisoll,  two  stage  belt. 

5  71.-1    ft.    our    Ingersoll.    steatn. 

1955-1260   ft.   XrV-3    Ingersoll.  steam. 

1190   ft.   X-3    Ingersiill.   steam. 

SS9-599  ft.   X-2  IngeriioU,  steam. 

3911   ft.    \VB-2    Sullivan,    steam. 

355    ft.    FR-1    Ingersoll,   steam. 

179  ft.  NT-1   Ingersoll,  steam. 


NEW  100  H.]..  G.  E.  3  ph.,  GO  cy,,  550  v.  Motor. 

A.  LEE  ELLIS 

10  Hisli  Strept.  Bostou.  Mass. 
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Contractors  Mach.  &  Supply  Co. 
318   Penn    Ave.,    Pittsburgh,    Pa. 


llllllliiliiillilT 


Second-Hand 

MACHINERY 


1  {CHAMPION 
i         FORGE 


I  Contractors'   Equipment  \ 

Stacks,  Tanks,  Pipe,  Etc.  I 

I   What  are  your  requirements?  | 

I  Henry  A.  Hitner's  Sons  Co 

I  4501   Richmond  St.,  Philadelphia,  Pa.  | 


Steel  Tanks  I 

1000   Tanks   of    every   de-  f 

scription   and    size   from  I 

100  gallon  to  55,000  gal-  I 

Ion  capacity,  J^-i"-  to  ->^-  f 

in.  steel  plate,  horizontal  [ 

and     vertical       Suitable  1 

for  all  kinds  of  storage  | 

purposes.        Many      are  1 

equipped  with  agitators,  j 

These  tanks  will  stand  the  raotst  rigid  I 

inspection.  I 

Send  for  spe(  nil  Butlelin  No.  7.  I 

Nashville   Industrial    Corporation 

Jacksonville,  Tennessee.  i 


u.  s. 

GOV. 

WAR 

SURPLUS! 

STOCK 

26  in. 

high 

16  in. 

hearth. 


liU.\.Nl>   .SE^V.    SllT.VBLE    FOR    G.Mt.VGES. 

CONTB.M  TOILS    .\.Nn    I'AK.MEns. 

Mail  orders  tilled.  Send  nutiiey  order  or  check. 

Contractors  Mach.  &  Supply  Co. 

:U8    I'liin   .\ve..  I'ill>l.urgh.    I'll. 

I'll. Mir:    Court    1  114 


5                                     FOR  S.\I-E  = 

I         CRANES— SHOVELS 

=  1 — Thcw    "Al"    rr.iiu-.    trartlim    \ihoels.  : 

s  1 — Marion    "l!.S"    Slh^vel.    ir;u-tlori    wheels.  = 

=  2 — P   &    H    "205"    Cranes,    scml  caterpillar.  i 

s  1 — Bycrs  Auto  Crane.  30-ft.  bm,.  =Ji -yd.  cUm  tbeli.  = 

i                            Othrr   EQuipnintt  Not   Liftfd  I 

I                                a.   r.   WILLIAMS.  i 

I  IMiono  Wabash  9327     28  E.  Jackson  Blvd.,  ChlriRO  § 

'•MltllllllllllUMItrlllll IIKItIM I IMIItllllMllttll UIIIIMI ■lltllllDIIK.' 

I                   For  Sale — Can  Ship  At  Once  S 

OSGOOD  SHOVEL 

I  I — Hevolvlng      type.      18       -^i  ■>•«!.      dipper,      20-ft.  i 

=            hotim,     Itlfl.     sticks,    rontlniinus    ircad    cuter-  £ 

z             [illlar     trurk.'i.       Shop    No.     U51.       Only    movcJ  | 

=            r»0.000    cu.    yd.      Ix)catli>n — Arella,    Pa.,    P   &  = 

i            \V   Va.    Railroad  tracks.  | 

=                    THK  4.   A.    DR.XRRORN  CO.,  1 

I  AvcMa,    Pa.    nr    New    rhiladelphiJi.    Ohio  J 

"■iiiiiiHiiiiHiiiMMtimitiimimiiniininiiiiitHiimummmiiiiimiimimiiHiHiHUMw 


December  28,  1922 


Knc;.   News-Record 

sint iiiiiiitiiMiiiiiiiiiiiMitiiiriiiMii 


i^(g[xi[La(§[io=Lr  g[EeiJc@K] 
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LOCOMOTIVE  CRANES  AND  EQUIPMENT 


LOCOMOTIVE  CRANES 

1 — 30    Ton    BrownliiK    Crano    No.     IT  OS.    S-whee', 

Staudui'ii    GauKi',    5^    ft.    ISwnii,    Dmible    Drum. 

Muss.    Standard    Boilei".      Equipped    wiili    Out- 

riggiTS. 
1 — "25    Ton    Brotttiing    Crano   No.    132C.    8-\vhoel, 

Stnndiud    Gauge.     10    ft.    Boom,    Double   Drum, 

Mass.     Boiler.       Equipped    with    outriggers. 
2 — 25    Ton    Industrial    Cranes.    8-wlicet,    Standard 

Gauge,     50     ft.     Booms,    Double    Diiiui,    ASME 

Boilers. 
1 — 20    Ton    Browtiing   Crane,   No.    111!).    S-wheel, 

Staiidmd    Gauge.     5  0    ft.    Boom,    Mass.    Boiler, 

Single   Drum, 
1 — 1 5-20    Ton    Brownlioist    Crano,    No.    4074,    8- 

wheol.    Standard   iJuuge,    ■12    ft.    Hmnn.    Double 

Drum,   Mass.    Boiler.    Equipped  with  outriggers. 

Phone 
Locust  4816 


nitllllDIIXXIOI IIIMIIIIIIMIIIII 

■■MiMMMiiiiitirii iiiiiiiiiiiitiiii 


iiiiiiiiiiiiniiiiiiiiiiiirriiiiii 


2 — !.'>  Ton  Industrial  Cranes,  (practically  w\v) 
8-wheel,  Standard  Gauge,  40  ft.  Booms,,  Butt- 
Strapped  Boilers,  Double  Drum. 

I — -12  Ton  Osgood  Crane.  No.  687,  Standard 
Gauge,  8-wheel.  35  ft.  Bo<jm.  Double  Drum. 
ASME    Boiler. 

AIR  COMPRESSOR 

1  —  U)55  cu.ft.  Steam  Driven  Ingersoll-Kand  Air 
Compressor.  Available  for  immediate  inspec- 
tion   and   shipment    from    Philadelphia. 

BOILER 

1 — 50  Hp.  ASME  Upright  Boiler.  New  1918. 
54  in.  dia.  x  7  ft.  (J  in.  high.  236  2  in. 
flues,     125  lb.  Steam. 

SPARE  CRANE  BOOM 

1 — jO  ft.  Steel  Lattice  Ijocomolive  Crane  Boom. 
Perfect  cond.    Suitable  for  15   to  liO  Ton  Crane. 

B.  M.  WEISS 


LOCOMOTIVES 


1 — 13  X  18  American  Saddle  Tank.  30  Ton  Loco- 
motive, fliacliine  completely  rebuilt  and  in 
first  class  condition.  Boiler  completely  retubed, 
new   tires,    new    flues,    now    hardwood    bumpers. 


etc. 


STEAM  SHOVELS 


2 — Osgood  18  Steam  Shovels,  %  yd.  Dipper, 
Traction  Wheels.  One  also  equipped  with  30 
ft.   Crane  Boom. 

1 — 'Marion  21  Caterpillar  Mounted  Steam  Shovel. 
^  yd.  Dipper.  Shop  No.  4280.  15  ft.  Dipper 
SticU,   Boom   Hoist. 

1 — Marion  3 1  Caterpillar  mounted  Steam  Shovel. 
1   yd.   Dipper.      No.    4134. 

1324  Widener  Building 
Philadelphia,  Pa. 


UIIIIMIIIIIIIIIIIIIIIIIIIIIII 


tiiiiiMiiittiiiiMiiiiitiiiiit: 


FOR  SALE  OR  RENT 


R.  R.  TYPE 
STEAM  SHOVEL 

4 — Model   tJO   Marion.    'ZVz-yd.  dipper.  Nos. 

19SI3-1999-3059-2373. 
1 — Model    70   Marion.    :2^i-yd.    dipper.   No. 

3693. 

REVOLVING  SHOVELS  ON 
TRACTION  WHEELS 

l^Model  31  Marion.  1  yd..  Shop  No.  :!0i;0. 
1 — Model    "O"    Thew.     Vi     yd..    Shop    No. 
108^.  long  stick,  trench  dipper. 

12  YD.  STANDARD 
GAUGE  CARS 

35 — 36-ft.   Bed   Western   Air  Dump 
15 — 19-lt.  Bed  Western  Air  Dump. 

36  in.  GAUGE  DUMP  CARS 

40 — 4-yd.  Western.  Wood  beam. 

20 — 4-yd.  Western.  Steel  beam. 

8 — 3-yd.  Western.  Wood  beam. 


36  in.  GAUGE  SADDLE 
TANK  LOCOMOTIVES 

6 — 10  X  l(i  H.  K.  l/orter.   IS   ton. 
3 —  7  X  IS  Davenport.  10  ton. 
S        9x  14  H.  K.  Porter. 

LOCOMOTIVE  CRANES 

1 — 3-.~>-toii.       4-wlit'el      Brownhoist      Crane. 

Standard    gauge.    2lJ-ft.    boom,    buoliet 

operating. 
1 — 15  ton.      S-wh£eI      Brownhoist.      bucket 

oDerating.  45-ft.  boom. 

MISCELLANEOUS 

1 — No.   4  Champion  Crusher   with   elevator 

and  screens. 
1 — 56-ft.  boom,  stiff-leg  derrick. 
1 — 71/1    X  10.   D.C..  D.D.  Lidg-erwood  Hoist 

and  Boiler. 
1 — Model  3  Keystone  Traction  Drill. 
1 — Standard   Oaugre   Western   Spreader  Car. 

hand  operated. 
1 — 3-ton    Plymouth    Gasoline    Locomotive. 

36-in.  gauge. 


Railroad  Ditchers,  Locomotive  Cranes,  Other  Heavy  Equipment 

H.  KLEINHANS  COMPANY 

Union  Arcade  Building,  Pittsburgh,  Pa. 


=iiiiiinriiiiiiiiiii 


I                                      FOB  SALE  I 

I  1 — Haiss  Rebuilt  Path  Digging  Wagon  I 

I         Loader,  10  hp.  Novo  Engine.  I 

I  1 — Haiss  Rebuilt  Path  Digging  Wagon  | 

I          Loader,   electric   motor   drive.  i 

I  1 — 1-yd.  Hayward  Clam  Shell  Bucket.  | 

I  2— ^-yd.     Hayward     Clam     Shell  | 

I          Buckets.  I 

I  1— J<-yd.  Smith  Clam  Shell   Bucket.  | 

I           George  Haiss  Mfg.  Co.,  Inc.  | 

I  140th  St.  and  Rider  Ave.  to  Canal  Place.  I 

=                                 New  York.  = 


P.  E.  Francis  &  Co. 

Railroad  and  Industrial  Equipment 

Marquetfe  Eld?:..   Chicago,   Illinois 

ASPHALT  PLANTS 

BOX  CARS 

FLAT  CARS 

GONDOLA  CARS 


STONE  CRUSHER 

1 — Gyratory    No.    6-F    with    fitting" 

Holbrook.  Cabot   &  Rollins  Corp. 

52  Vanderbilt  Ave..  New  York.  N.  Y. 


I  ROAD   BUILDERS'   PLANT 

I  FOR    SALE 

I  Road-Rollers ;     Pavers ;     Shovels ;     Keystone    Esca- 

=  vators;    Locomotives;    Track;    Dump  and  Flat  Cars; 

I  Hoists;  Cranes;  Graders;  Finishera. 
=  All  necessary  EQuipment  lor  complete  plant. 

I  JOHN  M.  GREENE 

=  430    Chestnut    Street,    Pliiladelphia.    Ta. 


MERRIMAN 
ASPHALT PLANT 

We  have  for  sale  one  rebuilt  No.  1 
Merriman  2000  yard,  One-Car  Steam 
Melting  Asphalt  Plant.  It  is  in  fine 
condition  and  we  can  make  good  de- 
livery. 

Here's  your  chance  to  get  a  real  as- 
phalt plant  at  a  price  that  is  right. 
Better  get  in  touch  with  us  quickly. 

The  East  Iron  &  Machine  Co. 

I^inia.  Ohio. 


I  Feed  Water  | 
Heaters 

I  8 — Patterson  -  Allen,     closed     Water  | 

I  Heaters.     Capacity  50,000,000  B.t.u.  I 

I  per  hour  or  470  gallons  per  minute.  | 

I  Size  44  in.  diameter  x   10  ft.  2  in.  | 

I  long.  I 

=  C — Patterson  -  .Allen,     closed     Water  I 

I  Heaters.     Capacity   8,000,000  B.t.u.  | 

I  per  hour  or  126  gallons  per  minute.  | 

I  Size   24   in.   diameter   x   8   ft.   6   in.  i 

1  long.  I 

I  3— Webster,     Class     B,     Feed     Water  I 

I  Heaters.       Capacity     11,000     B.hp.  I 

I  Size  10  ft.  5   in.  high  x  9  ft.  10  in.  I 

I  wide  X  8  ft.  7  in.  deep.  | 

i  Send  for  complete  specifications  = 

I  Nashville   Industrial  Corporation  I 

=  Jacksonville,  Tennessee.  | 

i ^-— -— -^ I 

I  FOR  SALE  OR  RENT 

=  18-ton,  36-in.  gauge  Porter,  extended  saddle  tank.  = 

=  IGO-lb.    working    pressure,    in    Pennsylvania.     Steam  = 

=  Shovels — Locomotive    Cranes — Railway    and   Con-  = 

=  tractors'    Equipment.  = 

I  THOMAS  F.  CAREY  CO.  I 

I  120   Liberty   Street.    New   York  = 

I IBEAMS i 

=  400   tons   of   6-in..    12fi-ll>.    Steel    Beams,    15    ft..  = 

I  9    in.    long.  = 

5  200   tons  of   10-iii..    2r>-Ih.,    11      to   IG-ft.   Beams.  i 

=  HOISTING  ENGINE  = 

=  1 — Twin    Drum    Coa!    Hui:;t.    nmiJo    by    Geo.    Haiss  I 

=  Mfg.    Co..   N.    Y. ;    tyliiidtrs,    8   x    12;    drums.  = 

I  24    in.   dia.:    16-in.   face,   37   in.  dia,   flanges;  = 

i  40  hp.,  grab    Vz   ton.  = 

I  BOILERS  I 

E  4 — Manning  Vertical  Buik-is,    500  hp.,  will   insure  = 

=  for    175    lb.      Immeiliatf   delivery.  = 

I  TANKS  I 

i  AH    sizes    of    Tanks,    open    and    closed,    suitable    for  = 

=  storage    of   gasoline    or   oil,    in    stiKk    at   our   Boston  = 

=  Yard.  = 

I  SECOND-HAND  PIPE  = 

=  Of    all    sizes,    with    new    threads    and    couplings.  S 

=  4,000-ft.,     1%-in.,    fi    X     m.    C.S.    Hauling    Wire  = 

=  Cable.      Also    some    1-iii.    and    lli-in.    (Jalv,  = 

=  Cable,  I 

I  THE  PERRY,  BUXTON.  DOANE  CO.  I 

=  Li  14    West    Fir.^t    St..    Sniilh    Itnston    :i7,    Mass.  = 


Deck  Pin  Truss  R.  R. 
Bridge 

157  ft..  Elo.  1^5  tona. 

Wire  Your  HcQuirements. 

J.   NORMAN  JENSEN.  C.E. 

34;t  S.  Dc'iirhorii  Stroot.  Chicago,  111. 


^■MIHIIIIIIIIIIIIIKIIII IIIIIIIIIMIIIIIIIIIIIUII Hill 

i  FOR  SALE 


■IMMMIIII^ 

iiiiii.tiiiimniiintiiu 


SKID  MIXER 

.">0S    Lakewood;    eijuippctt    with    cut    steel 

motor    eoar    reduction,    Batch    Hopper    and 

Water  Tank.    Cost  new.  May.  1923. '$4:350: 

PRICE  $2500.00 

WESTERN  ASPHALT  PAVING  CORP. 

Sioux  City.  Iowa. 
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PILING 


PILING 


PILING 


Steel  Piling 


All  ready  to  load 


5000  Tons 

14  in.  X  8  in.  arch  web 
40  ft.  lengths  or  multiples 


30  Tons 

7  in.  X  i  in. 
16  to  20  ft.  long 


Y's,  Tees,  Corners  and  Wedge  Pieces 
Universal  Equipment  Company,  Niagara  Falls 


Steel  Sheet  Piling 

Lackawanna  and  United 
States  in  various  lengths  for 
immediate  shipment. 

BROWN  &  SITES  CO. 

Main    Office: 
30  Churtb  Si.,  Xlw   York  City 


SHEET  STEEL 
PILING 

300  lengths,  30  ft.  to  45  ft. 
14  in.  Lackawanna  Arched  Web. 

Good  second  hand  condition 
Ready  to  load. 

HENRY  LEVIS  &  CO. 

rcduraercial   Trust   Bids:..    Philadelohia 


Contractors 
Buy  Piling 

from  these 
"Searchlight"  Ads 


Advertise  Yours  Here 


Steel  Sheet  Piling  1 

FOR  RENT                          j 

Bought   and  Sold                                 : 

J.  R.  «  KMMNOER  *  CO..  Inc.                   1 
140  Broaiiway,  New  York                     | 

We  specialize  in 

STEEL  SHEET  PILING 

Huyini:   ainl    ScMmc 
Also  all  othci  I'liiiipnicnt  rnntracturs  use. 

Walter  A.  Zelnicker  Supply  Co..   St.  Louis 

liaih.  (an>,  Locotnolins,  Machincrv.  Tanks 

i 

Steel  Sheet  Piling 

Bousht   and  Sold 

.X.  H.  I.INUHKIMER 

1st   National   li.inlt   BIiIk..  Chicag:o.   111. 
Rails — Track  Accessories. 

RAILS 

RAILS 

»■■• 

RAILS 

RELAYING  RAILS 

1     Approxinialt'ly    l.'>    miles   of    r»0   and    "»'>   lb.      = 
=     rchiycTs.  A.S.C.E.  st-rtion.  in  flr.tt  elates  con       = 
1    (iition.      Prompt    shipment.      West    Virginia      = 
=    delivery.                                                                      = 

1                      H.  M.  rOSTKR  COMrANV.                        1 

=              Continental   Bldf;^..    Baltimore,    Md.                = 

RAILS 

=     STEAM   SHOVELS                              CARS           1 
1     LOCOMOTIVES                                    CRANES    | 
1          Railway  and   Contractors'    Equipment           = 
=                    Trenching     Machines    for    Rent                    = 

1  E.  C.  Sherwood  ^Vi!^?gSr    1 

10,000  TONS  75  lb.  RELAYING 
R  All  .S 

Priced  to  Move  Promptly 

Delivery — Any  point  on  the  line  of  the  St.  Louis  South- 
\vcst(.Tn  Railroad  in 

Texas,  Louisiana,  Arkansas,  Illinois  or  Missouri 
HARRY  BENJAMIN  EQUIPMENT  COMPANY 

725  Centra]  National  Bank   BIdg.,   St.   Louis,  Mo. 

RaiU»  Mine  Cars  and 
Bridge  Girders 

A  liirfiv  tonnaKc  of  inost  all  scctiuii  rails  and 
bridge  girders  nf  vurlouK  slzpa  In  iitnck  for  Imme- 
diate shiiimviit.  AIhu  aplko».  b>>lt^,  froffi  and 
swUctios.  A  stock  of  (rood  scrrlcoahlr  sccond-liHnd 
mine  car:>  iind  ni>  ones  no  hand  tnt  immrdlHtf 
shlitihint.  FOU    S.U.K 

3  —  Siaiidaiil     Ouujif    I^i.-moUves,     goiid    condUlnii. 
M.   K.    FltANK,    I'llik   Hldg..    PItlsbuigh.   !'». 


RAILS— RAILS— RAILS— RAILS— RAILS 

Contractors  look  here 
when  in  the  market  to  buy 

RAILS— RAILS— RAILS— RAILS— RAILS 


i 
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PIPE 


aaafgraMdHT 


PIPE 


ALBERT  &  DAVIDSON  Corp. 

FORSALE   PIPI7 

oecond-Hand      W^  ■    w^  m^ 
and  NEW       1       11       J-J 

256-264    Oakland    Street,    Brooklyn,    N.   Y. 


Large  Stock 

All  Sizes 

Threaded  and 

with  Couplings 

Also  Cut  to  Sketch 
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PIPE 


MIIIMIMIIIIIIIIIIIIttlllMMIIIIIIMIIIIII 


IIIIMIIIIIIInilllUIII IIIMMIIIIIC 


I  Second-Hand  and  New  i 

I  PIPE  I 

I  /4  to  18  inch  with  threads  and   | 

1  couplings.                                    I 

I  Guaranteed  for  service.                    | 

I  Pipe  up  to  18-in  cut  to  sketch,    i 

I   Pipe  &  Contractors  Supply  Co.  | 

i         3  Dover  Street,   New  York  City        | 


0.  D.  WROUGHT  PIPE,  Plain  Ends  I  I,   PiP«  f^^ingf 

/  =      :     From    the   immense   stock   of   surplu; 


Large  quantity   new  pipe  purchased  for  war  work  but  has  never  been  used. 


1300-It.. 
1400-ft., 
3700-ft.. 
1000-ft.. 

Kill   It., 
HOO-ft.. 


34-ln., 
31-in.. 
IS  in.. 
lo-in.. 
10  in.. 
9-m., 


O.D.,    %-in.  wall. 
O.D..    %-ln.   wall. 
O.D..   5/16-iu.  wall. 
O.D..  5/16-in.  wall. 
O.D..    Uin.    wall. 
Extra  Heavy. 


Also  30.000-ft..  New  National  Tube 
6-in.  pipe,  full  weiffht.  with  couplings 
protectors. 


Co.. 

and 


Quantity  spiral  gralvanized  pipe,  sizes  12 
in..  18  in.  and  20  in.  Also  have  300.000 
ft.  black  and  galvanized  rethreaded  wrought 
pipe,  with  threads  and  couplings  from  1  in. 
to  12  in.  All  above  offered  considerably 
below  present  market  prices.  State  quan- 
tities and  we  will  quote  for  prompt  de- 
liveries, cars  here.     For  prices  apply 


Marine  Metal  &  Supply  Co.,  167  South  St.,  New  York  City 


IIIIIIIIIIIIIMIItllltllllllll 


iiiiiiriiiMiiiiiiiiiiiiiiiiiiiiiiiii 


I      JWROUGHT  IRON  AND  StEElPiP|j)| 


Second 
Hand 


PIPE 


Guaranteed 
Retested 


New  and  second-hand  With  new  threads 
i.nn  coupling.-.  All  -ize?  from  ^  to  12 
in       Al^o  cut  to  eketch. 

DAVIDSON  PIPE  &  IRON  CORP. 

436-40   Kent    Ave.,    Brooklyn.   N.   Y 


=  Wntuglit    Iron    or    Steel.       Straight    lengths    16    ft. 

=  anrl    over,    with    new    threads    and    couplings.       Also 

I  pipe   cut   to  sketch.      Large   stock   always   on   hand 

i  for  prompt  shipment.      Get  our  prices. 

I  LINK  PIPE  &  SUPPLY  CO., 

=  Ferry   and    Foundry    Sts..    Newark,    N.    J. 

.iMiiiiiniiiriiiiiiiiiiiKiiiiiiiiiiiiiiiiii 


CONTRACTORS  LOOK  HERE 
for  PIPE 

Second-hand  pipe  has  numerous  uses  in 
construction.  Often  it  is  bought  in  pref- 
erence to  new,  because  it  is  not  perman- 
ently installed  but  is  removed  after  the 
job  is  completed. 

With  new  construction   on   the  increase, 
there  is  an  ever  growing  demand  for  pipe. 

Keep  Your  Advertisement  On  This  Page 

and  reach  contractors  everywhere 


BKi^iii.ni 


From    the   immense   stock   of   surplus   ma* 
terial   at   the  Old   Hickory   Powder  Plant. 

This  stock  includes  hundreds  of  staple 
valves  and  fittings  of  all  kinds,  up 
to  3  in.  Also  Flange  fittings  from 
3  to  16  in.  New  valves  from  Jenk- 
ins, Crane,  Stockham  and  Walv?orth 
at  greatly  reduced  prices. 

Sitbmit  iiour  reQiiirements  and  ice  will 
save  yon   money 

Nashville  Industrial  Corporation 

Jackson\ille.  Teniiessee. 


^      fiiiiiitiiiiiiiiii 


PIPE 


I         Large  Stocks,  New  and  Second  Hand.         | 
=  Immediate  Delivery  = 

I    L.  &  D.  Metal  &  Supply  Co.»  Inc.     i 

I       1096  Flushing  Avenue,  Brooklyn,  N.  Y.        I 

riiMtiMiiiiiiii iiiii ttiiii tiiiMiiiiiiiiiiiiiiiiiiiiii iitiiriniiiiiuiiMiiiiKi.^ 

utiiiiiitiiniiiitiiiiiiiiiiiiiiiimiriiiiiMiiiiiiiiiiiiiiiiitiiiiiiiiiiiMiiiiiiiiriiiiimiimiitiiir: 


GREENPOINfgC  I 
SECOND-HAND    PIPE     | 

All  sizes — with  npw  threads  and  coupUngs.     I 

Also  aii   to   i>Jc€tch  z 

GREENPOINT   IRON   &  PIPE  CO.,  INC.     5 

330    Graham   Ave.    Brooklyn.    N.    Y.  = 

USED  PIPE  I 

Lai*g:e  Stock.      Immediate   Shipment.  | 

Threaded,   coupled   and   cut   to   sUetclj.         I 

BRENNER  &  MICHAELSON.  I 

Richmond,  Va.  | 


PT    r>    T?      SliCOND  I 
I  MT    Lj     hand 

i     With  new  threads  and  coupliDgs;  also  cut  to  I 

I    sketch.  I 

I                           PFAFF   &    KF.NDALL  | 

I    Ferry  &  Foundry  Sts..              Newark,  N.  J  | 

■Tiiiiiiiiiiitiiiiiiiiiiiii iiitiiiiiiiiiiiiiiiiiiiiiiiiiii ml iiiiiiiiuiiiiiiiiiiiii; 


'Opportunity"   Advertising: 

Think 
"Searchlight" 

First! 


0099    i 


iirriiiiiiitiiiiiriiMiKiiii 


iiiiiMiiiittiiniii 


Fi 


Pipe  Buyers  Engineering  News-Record's  PIPE  PAGE 


iiiiiHiiiiiiriiiiii 


iiiiiiiiiiiiiilliiiiiii''iiiiiiiiii""iii<ii<i><i> *<■" 


itdttiuilltlll'lll 


For  I 

Pipe  Sellers       \ 

iiiti' Kill F^ii mnim 


T\ 
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vsconsi 


EASTON  CARS 

TRACK    ^^.^ii^^!b» SWITCHES 


Consistent 


ECONOMICAL,  consistent  power 
for  heavy-duty  contractors  equip- 
ment— pavers,  construction 
mixers,  locomotives,  trucks,  shovels,  etc. 
Leading  manufartuiers  have  standard- 
ized on  Wisconsin  motors.  Buy  Wis- 
consin-powered e(|iiipnitnt. 

WISCONSIN    MOTOR    MFG.    CO. 


Milwauke 


W 


isconsin 


f 


Road  Car 


=     IS   riiurfli  Strort,  New  Tork;   Easton.   ra. :   Plltstiurgh.  Norfolk.  Phlladrtphla, 
=  nirmlnRham.    Suviinnuh.    St.    Louis.    Los    .\nKcles.    Salt    Lake    City. 


Consisten 


jiiiiiHiiiimiiiiiiiMiiiHiiiiiniiiiniiiitriiiiMiinHiiiiiiiiiiitiiiiiiiiiiiuiiiiitiiiiiiiiiiiiiintiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiuiiiiiHiiMiiiuiiiiii: 


B  I 

j  E  ^iiliiiiiniiiiiiiiiiiiiiiniiiiiuaiiiiiiiiuiiiiiiitiiiinitiiiiiiiiiiuiiiiiiinuinHniiiiiiiiiiiiiiiuiiiiiiiuiiiiiiiiiiiuiininiiuiiiiiiuiiJuiiiiiiS 

=  ^iiiiiiiiniiniiiuiiiiiMiiinimniiitiiiiiiiiniiniiiiiiiiiiimiimiimimiMiimiMiuinMiiiinmimmiuiimiumuniiiimUNum^ 

I  I     Easily  Carried 

I  I       By  One  Man 

I  I     This  light,  durable  machine 

I  I     will  be  sent  on  approval  for 

I  I      30     days     trial       If    not     as 

I  I     represented,  send  it  back. 

I  I  Corporation 

I  I       Tapping  Machine 

I  I     Write  for  latest  bulletins  of 

I  I     this    and    other    waterworks 

I  I     appliances. 

I  I   The  A.  P.  Smith  Mfg.  Co. 

i  I  East  Orange,  N.  J. 

SiiinuimiiiniiiiiiiiuiiHiiinnnMiiniinMiiiiininiiiniiinnnnniiiiiminiinMiiiHuiiiiiiimiiiiiniiniiiHimiiiiriiiiiiiiiiiiiiiiiiiiiiiin 


uniiriiiiti >Hiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


' 'MiiiMiiMMhniiiMiiiMitiiiniiniiiiiniiiiMiiiiMiiiiiiiiiiiiiiiiiiiniiiijiirHiiiMiiiiiiMiiiiiiiniiiiiiiiuiiiiiiiiijiriiiiiiiiHniiiniMntiiiiiiiHiiiiMiuiiiiliniltn 


"SEARCHLIGHT" 
Want  ads  Talk- 


They  go  direct  to  those  in  the  in- 
dustry you  wish  to  reach  and  tell 
your  story  in  a  forceful  and  bus- 
iness-like way. 

They  don't  mince  words  but  get 
right  to  the  point. 

Use  them  for — 


A^ncies   Wanted 

Ag^enta   Wanted 

Auclion    Noticcj 

Bide   Wanted 

Books  and   Periodicala 

Buildings   For   Sate 

Business    Opportunities 

CiTiI   Service   Opportunities 

Contracts    to    be   Let 

Contracts   Wanted 

Desk   Room  For  Rent 

Desk   Room   Wanted 

Educational 

Employment  Agencies 

Foreign    Business 

For    Exchange 

For   Rent 

Franchises 

Help  Wanted 

Miscellaneous   ioT  Sale,    for 


Industrial    Sites 
Labor    Bureau!^ 
Machine    Shops 
New   Industnea   Want6b 
Partners  Wanted 
Patent    Attorneys 
Patents    For    Sale 
Plants   For   Sale 
Positions    Vacant 
Positions    Wanted 
Proposals 
Property    For  Sale 
Receivers'    Sales 
Representatives  Wanted 
Salesmen    Wanted 
Specialties 

Sub-Contracts    Wanted 
Water   Front   Property 
Work  Wanted 
Rent    or   Want   Ads 


For   Every  Business   Want 

'Think  Searchlight  First'' 


ffiniiimiiiiiiiiiiiiiiJiiiiMiiMiiiii; 


il||(lllt1!lillllll|l1illll 
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We  Make  Millionaires 

That's  Why  Our  Customers  Are  Millionaires 

Did  you  ever  stop  long  enough  over  our  advertisements  during  the  past 
months  to  notice  who  our  customers  are? 

Oo  you  know  that  hundreds  not  to  say  thousands  of  the  executives  of 
the  Biggest  Corporations  turn  to  the  Ridgway  ad  every  issue  just  to 
"catch  the  Ridgway  pep   and   inspiration"? 

One  of  the  Carnegie  folks  once  said  to  "Old  Hook  'er"  "The  old  man 
always  turns  to  the  Ridg\vay  stuff  the  first  thing  when  the  paper  comes 
in  and  I  often  hear  him  chuckle  over  the  way  you  put  things." 

The  Editor  of  one  of  the  Big  Trade  Papers  said: — "Ridgway,  you  have 
a  lot  more  readers  than  I  or  any  one  else  in  the  paper  has." 

The  reason  they  read  Ridgway  Is  because 

WE  POINT  THE  WAY  TO  SUCCESS. 

The  same  Poor  Quality  Brain  that  will  turn  down  the  Ridgway  Eleva- 
tor will  run  the  concern  he  is  supposed  to  guide  into  the  ditch. 

Real  Ability  with  steam  available  will  never  put  in  the  always-out-of-order, 
alway^-need-repairs.  the  g"Oine-into-the-overhead.  the  "consarn-it-there-she-goes- 
agiiin."  the  Sl','0-a-year  insijcction  "to  keep  her  going."  winding  elevator  when 
he  ean  get  PERFECTION  IN  ELEVATORS  IN  A  RIDGWAY. 


Direct  Acting 

Over  3000 
in  Daily  Use 


Don't  you  believe  if^     Well,  ask  these  fellers  about  it: 


United  Gas  Imp.  Co. 
Vale  &  Towiie  >lfg.  Co. 
Cluett,  IV:il)o<ly  &  Co. 
CuiisuliiltittMl  Oas  Vo. 
Nafl  Cash  Ke^ister  Co. 
Hammeriuill  Paper  Co. 
Procter  &  Gamble  Co. 


H.  J.  Heinx  Co.  *'57" 
International  Harvester  Co. 
John  \^'ananiaker 
Reniui^oii  Typewriter  Co, 
Continental  Gin  Co, 
Erie  Railroad  Co. 
Crane  &  Co.    (I)alton) 


Inited  States  Government 
K.  I.  Du  Pont  &  Co. 
(ieneral  Electric  I'o. 
Packard  Motor  Car  Co. 
Continental  Can  Co. 
American  Tobacco  Co. 
John  iMorrell  &  Co. 


Just  g"0   over   this  bunch   from   the  Prosperity  point   of   \new.     Well  T   g-ue^s   so. 
Ami   we   have    ^1000   more   like    them    whu 


«HOOK  'ER  TO  THE  BILER" 

CRAIGE  RIDGWAY  &  SON  CO.,  Coatesviile,  Pa. 

ELEVATOR  MAKERS  TO  FOLKS  WHO  KNOW 


Double  Geared 


^UlUtlliilUIUIHUIIII ii.' niiiiliiiM liiiii 

uilllliiiMlllltlttiiiiiliiiiiiiiiiiiiiitiiiiiiiiniiMiiiiirt 

=      Ramapo  Iron  Works 

i       Eatabliehed  18S1 


IIIIIIIIIMIItlllllllllltlllllllllllllHIIIIIIIIIItHlllll IIHIIIIIIIL      = 

Ajax  Forge  Company    =    = 

Established  1883  =    E 


I  RAMAPO  AJAX  CORPORATION  | 

=  Stireessor  = 

I  HILLBURN,  NEW  YORK  j 

I  Chicago           New  York           Superior,  Wis.           Niagara  Falls,  N.  Y.  | 

=  Switches.    Frogs.     CrossitiBS,     Etc.  | 

3  Ajax    Rail    nr;ices    and    Maiigsu^i-    Oue-Mece    Guanl    Ralls  = 

=  Riimapo    Aiitoniatli    Safely    Switch    Staiuts  5 

iiiiiiiiiiiiiiim miiniimi mi mil iiiiiiimii i iiiiimiiiiiiiii iiiiiimi iiiimii ntiiiii: 


A  type 

for 

every 

project 


A  size 

for 
every 

job 


^ iiiiiiii mil II iiiimiiiimimiimmiimmmiimiiiiiii i t i nu ii'    am iii » mi ii nii m miiiiimiiiiimuiiiiimimiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

I  Specialists  \  \ 

I  in  the  |  = 

I  DESIGN  AND  MANUFACTURE  |  | 

I  of  II 

Standard — Insulated 

Compromise  Rail  Joints 

I    THE  RAIL  JOINT  COMPANY    | 

I  61   Broadway,   New   York  City  |    j 

^itriiiiiiiiiiuiiiiMirmiiiiiiitmiiiitmiiiiiiimiiiiiiniiiiiiim iiiii iiii mttiiiiiiiimiiiiiiiiiitmiiiiiiiuiiiiiiiiiitiii n     : 

^iiinniiiitttrmiiiiiiittrrimiiiirrrrmiiiirrmmiiriitiiiimiim i niiiinuiiiri mtiiii iiiiimmmminc    j 

PLYMOUTH  1 1 

Gasoline  Locomotives  \  \ 

For    all    Industrial    Haulage  |  ; 

Ask   for  Bulletins  |    ; 

THE  FATE-ROOT-HEATH  CO.  I    ; 

I'lvinuuth.    Ohio.    V.    .S.    A,  =     ; 

iiiiimiiimiiiiiimmiiimmmmimmitiiiiimimmiiiiiiiiiiiiiiiimmmiilltiin 


Locomotives 

Gasoline 

Storage  Battery 

Trolley 

Combination 

Tlie  Tliousands  of  Whitcomli  Locomotives  in 
successful  operation  speaks  for  the  thoroness  of 
their  design  and  construction. 


Write  for  Bulletins  covering  the  type 
you  are  interested  in, 

Geo.  D.  Whitcomb  Company 
Rochelle,  Illinois,  U.  S.  A. 


.iiiiiiilllliriliniiiiiiiiiiiiiirriiiiiiiittitiriiiiillliiiiTiliiiuiniiiiii 


iiiii:iiilllliiiriritiiiliiiiiiiiiiiiniiHliiliririiiliiiiiiiiiiiiii[iiirrnilr; 
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BaldwinSix  W  l^i.  k  J  :  ..  .lulitr  used  in  Brazil.    Gauge,  4  It   •'^.  m.  t.  vliiKleir 
in.  by    18  in.     Working  pressure.  160  lbs.     Driving  wheels,   diameter,  37  in. 
Weight.  67,000  lbs.    Fuel,  coal. 

Baldwin  locomotives  employed  in  a 

notable  Brazilian  engineering  project 


AMERICAN  visitors  to  the  Brazilian  Government's  Inter- 
J\  national  ELxhibition  at  Rio  de  Janeiro,  will  be  inter- 
ested in  witnessing  the  work  of  the  Baldwin  locomotives 
used  in  the  razing  of  the  Morro  do  Castello  ridge,  which  will 
add  about  1  50  acres  of  ground  to  the  city.  This  ridge  rises 
to  a  height  of  200  feet  and  the  cost  of  the  project,  which 
will  require  about  two  years  to  complete,  is  estimated  at 
$6,000,000. 


When  the  contract  for  this  great  improvement  was  awarded 
to  Leonard  Kennedy  &  Co..  Inc..  of  New  York,  an  order  for 
the  building  of  four  locomotives,  as  illustrated,  to  be  com- 
pleted in  30  days,  was  given  to  us.     These  locomotives  are 


now  in  service. 


Baldwin   Contractors*    locomolices   are   always   to    be   depended 
upon  in  any  k.ind  of  worl^. 


SS7 


THE  BALDWIN  LOCOMOTIVE  WORKS,  PHILADELPHIA 


aiiiiuiiiiiiiiiiiiiiiiiiiiiijuiiiiiriiiiiiiiiiriiiiijiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiniiiiiiiiii iiiiiiiiiiiiiiii 'i     ■Mimm iimimiiiiiiniiii iiiriiiiiiiiiijiiiitimiiiiiiiiiiiiriiii  .iiiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiimiJ: 


A.MERICAN 

CA,SOLINE 
LOCOMOT  IVE 


« 


Never  Mind  the  Weather" 

Keep  down  your  material  haulage  costs.  Operate 
an  American  Gasoline  Locomotive  to  bring  up 
sand.  rock,  brick,  wet  aggregates  and  excavated 
material,  etc.  Impassable  roads  or  bad  weather 
won't  slow  down  the  job.  .Ml  that  is  required  to 
hanille  the  loaded  and  empty  cars  are  a  track  and 
a  little  gasoline  and  oil.  Built  in  various  sizes 
and  gauges.  It  is  powerful,  simple  as  a  Ford  to 
run,  sturdy  and  satisfactory  In   every  respect. 

Built  in  Z\i,,  4  and  7  ton  sizes. 


i^^SllL^ 


I  All  sizes  and  types  of  light  steam  I 

LOCOMOTIVES 

I  ROD  AND  GEAR-DRIVE  | 

I      Davenport  Locomotive  Works       | 

I  Davenport,    Iowa  I 

?iitriittiiitiiiiiiiiiiilinii)iiriiii)iiiiiiiiiiiiinMiiiMiiiiiiniiitiiiiMiiiiiiitiiiiiiriiiiMiiiiiiiiiiiirMtiiiMiiiiiiiiiiiMiiiiiiiiiiiitiiiiiiMiuuiif 
jMtriiitritiiuilitliiiitiiiriiitMiiiiitlliliiniiiillliltiillilUHiiiiiiillllllllllutllliiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiinMiiiiiiitlluiiiiiiihiilllllill& 


rsfi 


■>^^T~-'.'""Oiiio 


BUCYRUS 


PORTER 
LOCOMOTIVES 

H  KPORTER  CO. 

e»ITT5BUO&H.  P«.  i 


^MmriiimiimiimimiiMiiMiiiiiimiirniNiiniiinrMiiiiiiiiiitMiimimiittiiiMiitiirniiuiininiinHiniitniniiiMiiitiiiiiiiniiiiiMiM^^ 
aiiiiiniiiiiiiitniiiiuiiiiiiuuuiijmniiiiuuiiiiuuiniimuuiiiimmiiimnMiiiiiiiiiHiuiiiiiiiriiirnirniiiiiinimiiniiiiiiin 


MILWAUKEE  LOCOMOTIVE  MFG.  CO. 
GASOLENE  LOCOMOTIVES 

For  Mine  and  Industrial  Haulage 


=  nrnnrh   onirrn:   Npw   York   iind   Clilrucn  | 

T'fliiiiiinitriHntriiiHiinMiitiiiiiiMiiMintMiiiininiiiiiiMiiiMimMiiitMniiiniriHiiiiiuiiiiiiiiiMiiiiimMiMiiiiiiiiiiiii 


MILWAUKEE,  WIS..  U.  S.  A. 


§ 


niMiiiiinriiiiuiiiiiiiniiiiiiiiiiitiiiiiiiiiimiimniiiiiiiiimimiimiimimnminiiiiiiiiiiiimiiiiirimiiiiiiii iiiiiiimmrimimmiip 
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m 


and  loading  Industrial  Concerns 


^==^i 


The  Cement 
Industries 


THESE  Vulcan  Locomotives  are 
only  representative  of  the  many 
built  for  the  cement  industries 
located  in  every  cement  manufac- 
turing state  in  the  United  States  and 
Canada. 

Vulcan  Locomotives  are  also  used 
by  cement  plants  in  foreign  countries 
from  Cuba  to  Japan. 

Of  the  many  cement  companies 
now  in  the  United  States  more  than 
half  are  equipped  with  Vulcan, 
cement  machinery. 

No  matter  where  your  plant  may 
be  situated  or  what  your  peculiar 
requirements  may  be,  \"ulcan's  wide 
experience  is  capable  of  producing 
the  best  for  your  requirements. 


VULCAN  IRON  W^ORKS 

Established  1849 
1737  Main  Street  Wilkes-Barre,  Pa. 
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Paving'  AsphdlT 


!!!'!l!:''!'!!''!illlllinilin!rn!l!lll!!l!l!l!ll!lil!!!:!!!|i:i!!lll!in!!ll!!!l!i:i!!!!:!!!:!!!!;;!!!ll!!^^ 


A  mnv  bt>ol;!ct.  recfntly  Istmod  by  us  lolls 
tiie  latc-st  nictiiods  o(  constructing  and 
nialiitulnlim'  bituminous  pavtmenta  Sent 
frve  to  enclm-crs  and  community  offlciali 
wlio  request  it  uu  tbelr  olllciiil  etatlouerj'. 


The  Ideal  Country  Road 

VERY  few  pavements  have  the  hard  wearing  traffic  that  falls  to  the  lot  of  the  average 
country  road.  Automobiles  and  trucks,  tractors  and  wagons,  loaded  and  unloaded 
all  conspire  to  effect  its  destruction."! 
To  stand  up  under  these  trying  conditions  the  road  must  be  constructed  to  meet  them. 
A  substantial  subgrade — a  firm  base  and  a  shock-absorbing  wearing  course  are  the  three 
factors  essential  to  any  road  where  traffic  impact  is  heavy. 

Stanolind  Paving  Asphalt 

provide ;  an  ideal  material  for  the  construction  of  such  roads.    It  is  laid  at  a  low  initial 

first  cost  and  requires  a  minimum  of  maintenance.     This  latter  feature  is  important 

because  money  allowed  by  the  tax  payers  usually  does  not  provide  for  a  large  upkeep 

expense. 

Hundreds  of  miles  of  country  roads  constructed  by  the  Stanolind  method  years  ago,  are 

still  in  the  best  of  condition  although  very  little  has  been  spent  on  them  for  repairs. 

We  will  gladly  cite  instances  and  supply  details  on  request. 

"See    our    instructive    exhibit    on    road    making    at     Booths    9     and     10, 
second  floor  Ballroom,  Good  Roads  Show,  Chicago,  January    15-29,    1923" 

STANDARD  OIL  COMPANY 

(INDIANA) 
929  SO.  MICmCAN  AVE.  CHICAGO,  ILLINOIS 


^IIIIHIIIItHlilllltHlllllllllltlUllliHIiUHUIIIinUiiilUlllllilHIIIIIIINIIHIHIIIUHIiHUHMNmtitimH 


2immimniUUiniirmiiimiiiiriiiiriniiii;mtimiiiiMiiiniiiiniiiiiiiiiniiiiiiiiiiiimiiiminimniiimiiirrmnmiiiiiniini^  uiiiiiiiiiniiiiimini niuuiuumiiiiniiiiiuuuimiiiiiiiiitiiiiiiiitiiiniiiiiininiiiiiiiiiiiiiiuiuiiiiuumiiiiiiiiriiiiimiiiiuimiiis 

I  Tar  and  Asphalt  Heaters 

i    Steel  Stacks 


Asphalt 
Products 


Standard  Asphalt  Binder  A  for  surface  treatment. 
Standard  Asphalt  Binder  B  jnr  penetration  work. 
Standard  Asphah  Binder  C  for  the  mixini;  method. 
Standard  Re6ncd  Mexican  Asplialt  for  sheet  asphi.1: 
paving. 

Standard   Asphalt    Joint    I'illers    for   brick   or   block 

pavements. 
Standard  Pavinii  Flux,  Standard  Bridj^e  Asphalt  and 

Preserving  Oils. 

STANDARD  OIL  CO.  OF  NEWYORK 

26  Broadway 


Specifications  and  all 


other  particulars  fur- 
nished  on  request. 


I    Sand  Dryers 


Tool  Heaters 


I    I    Boiler  Breechings 


Welded  or 

riveted  Tanks 


iillluillllllllllliiiiiiiuiHiiiiiiiiK. iiitiiiiiiiiiiiiiiiiiiiiiiiiiitiirMiiiiiitiiilirillirDiiiii tiiinm jn mi ii.iiiiirilr§     ^liiiiiiiiitiMiiiiiiiitiiiiii 


1  THE  JOS.  HONHORST  CO.  I 

I  1020  W.  Sixth  Street,  Cincinnati,  Ohio  | 

nuiiiiiiiiMiiiiiiiiiiiiiiiiiiiuiitniiiniiiiiriMiniiiiiiiiiiiiiiuiiiiiirHiiiiiiiniinMiiMnMiiiiinnrniiiiiniiniiiiiniiiiuniMiiiiiiiiiiiiiiiiA 
^niHHiitiniiiiniiiuiiiriMiiiiiMiiMiiiniiMiiiniiiiiMiiiiiiiMiiiiiiiuiiitiiiiniiuiiniiiniiiiiiuiitiniiuiiiMiiiniiniMinMiiMnriiuuiiitg 

Dump  Wagons  | 
Ash  Wagons  | 
Asphalt  Wagons  | 
Motor  Trucks  i 
Tractor  Trucks  | 
Auto  Trailers    | 

I      jHlllinillilllltllinilHIiliiiuilltiiiuiliiiiitiiiiiiiiiiiitiitiiiiiiirilllllllllllllilllllllliniluilllllllirliliiiiniMitiiiiiiiuiliiiiiuiililiniiiiiiin 
=     H<i>i)>ii>iiiiiiiiiiiiiuiiiiiiiiiiiiiii)iiiiiiiiiiiiiiiiiuiuiiiiiiiiiiuiLimuuiuLiiuiiiimiiiiiiiiiiniiiiiiumiuiiUiuiuuiiiiiuiiiiiiiiiiiiiiirit- 

II  LITTLEFORI7  I 

==  TAR  AND  ASPHALT  HEATERS  ■■-■      I 

I   I     FOR  CONTRACTORS  AND  MUNICIPALITIES     1 

i    i  CATALOG  ON  PEQUeST  I 

LITTLEFORD    BROS. 

I    I         415  E.PEARLST.  CINCINNATI,©.         I 


IWATSON 

I  LOW  COST  HAULAGE 

1    WATSON  PRODUCTS  CORPORATION 
I  CANASTOTA,  N.  Y. 


liiitiiitiiiiimiiiiiiiiiiuiiiiiiiiMitiiniiiiiciiiniiMiiiiiiiiiiiiiiiiMiiiiiiuiiiimiiiiriiiiiiiiiMiiiriiiiiimR 
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iliiiliK^i© 


TEXACO  Asphalt  Macadam 

pavement  on  the  Post  Road, 

between  Providence  and  New 

London,  R.  I.   Laid  1915 

"V\liat  is  the  State  Highway  pave- 
ment in  Klu)de  Island  ? 

:^ 

At  the  beginning  of  the  present 
year,  97%  of  the  paving  higher 
than  waterbound  macadam  was  of 
thebituminons  types. 


=St 


94%jof  the  total  mileage  of  Fed- 
eral Aid  Projects  completed  in  this 
State  np  to  1922  also  have  been 
constructed  with  bituminous  pav- 
ing. 


TEXACO  Asphalt  pavement 

on   Putnam   Pike,   Rhode 

Island,  showing  section  near 

Centerdale 

1 

How  logical  was  the  decision  of 
Rhode  Islar  d  in  selecting  this  pav- 
ing is  evidenced  by  the  fact  that 
miles  of  bituminous  construction 
laid  twelve  and  fifteen  years  ago 
are  affording  today  the  same  fine 
service,  that  characterized  their 
first  years  under  ti'affic. 

TEXACO  Asphalt  pavements  have 
carried  Rhode  Island  State  high- 
way traffic  since  1909  so  effectively 
that  annual  maintenance  expen- 
ditures have  been  extremely  low 
in  most  instances,  and  in  some 
years  have  been  conspicuous  by 
their  absence. 


TEXACO 

The  Texas  Company 


Asphalt  Sales  Dept.,  17  Battery  PI.,  New  York  City 


New  York 
Philadelphia 


Richmond 

Boston 


Jacksonville 
Atlanta 


New  Orleans 
Memphis 


Chicago 

Cleveland 


Oklahoma  City 
Kansas  City 


Houston  Dallas 

Minneapolis 
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, ,„„..„ iiiiiiiiiiiijiuiiiiiiiiiiiuuiiiiuinr.  aii""""""ii" "I'll liiiiiiriiiimliiiimiililiuillfllllfiui iiiiiiii luiiii iiiiiiumiiuiJJillllllllllluiuiIIU'' 

lllllllllinilllllltrllnirillililliiniMiiiiimmiitiiiiirfiiiiiMiiiiiiiiiiiiiMiiitilnitlllliin"ti'lli'i'"ii'i""""""""""'"" h".....*™  ^  s  - 

I      ^  ,  . ,  .      1 1      QUALITY  ROLLERS 

j    A  Structural    [Necessity   f  "Buffalo-PUts"  and  "KellySpringfield- 


MESH    reinforcement   for   con-  j 

Crete  is  an  essential  on  every  | 

I         big  engineering  job.     Clinton  Elec-  | 

I         trically    Welded    Wire    Fabric    has  | 

I         earned  the  right  to  be  classified  as  | 

I         the  idea!  mesh  reinforcement  | 

I  through  twenty  years  of  continuous  | 

I         service   in   which    it  has   met  every  | 

I  requirement   and    actually   exceeded  | 

I         expectations.  | 

I         Cross-members   of    this    rectangular  | 

I         mesh     are    electrically    welded     at  | 

I         points    of     intersection,     practically  | 

I         converting  the  whole  into  a  single,  | 

I         homogeneous  unit  of  steel  strength.  | 

I         It     distributes     concentrated     loads  | 

I         automatically.       •  | 

I  Catalogs  upon  request  •  i 

I        Wickwire  Spencer  Steel  Corporation  I 

I        Liggett  BIdg.,  42ncl  St.  and  Madison  Ave.,  New  York  I 

i      Worcester  Buffalo  Detroit  Chicago  San  Francisco  = 

=  3 
ninimiiniiiJiiiiiiiiiiiiiiJiiiiiniiiiiiiiiiiiiiijiiiiiiiiiiiiiuiiiiiiiEiiiiiiiiiiiiiiiniiiiiiiiiiiiiriiiiuiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiniiiiiiiuiiiuiR 
iniiuiiiiiiiiiiiiiuiiiiiiuiiiniiiiiiiiiitiiririiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiitiiiiiitMtiiiiiiMiiMiiiiiiiiimiiiiiiiiiiimiiii*^ 

I         Hydraulic  Hoists  and  Steel  Bodies  |  I 

I    Wood-Detroit    ec|iiipment    in    use    exceeds    all    other    makes  |    | 

I    combined.     Installed  on  any  chassis.     See  page  advertisement  I    | 

I     in    Deceinlier   7th    issue.  |     | 

I  Wood  Hydraulic  Hoist  &  Body  Co.  |    I 

I     7924  Riopclle  Street  Detroit,   Mich.  I      I 

?lniiiimiiiniiiiliiniiiiiii iiiiiiiiiiitiiiiiiilirilliiiiilillliili fiiiiiilliliiilliiiliiiiiiiiriiiiiit riiiiiriiiliiriiiiiiiiiiii li      I 

gllllliillniiiliiiiiMiiiiimiiiiiitiiti riiiriiMtiiiiiiiiiiuriiiiiiriiiiiiiiilllliiM riiiiiiiiiiiiitiii iniir iiiiiliiitiiiii) i^     | 

j         STROUD  "Little  Red"  Dump  Wagons  f   i 

E  Holds    20     Per    Cent     More     Dirt — Easiest  =      = 

Running    —    Largest    Skeins    —    Quickest  =      = 

Dumping    —   Simplest    Chains   —    Easiest  I      | 

Loading — Best    Balanced — Heaviest    Hubs  i      = 

— Widest      Tires — Strongest      Front      End  i      i 

Construction — Strongest    Arch.  |      = 

Write   lor    Catalos  =      = 

STROUD  &  CO.,  Omaha  f    I 


jllllllilillilllilllMliiiMiitiiilllilliiiiHlliliniiiiiiliHnMiiiitiiiniiiiiiiiuiiijMiiiiiiihiiiii 


iiiiii tiiiiniiiiill riliiiiiiilllllln 


I  PORTABLE  MACHINERY  CO..PASSAIC  N.J.  | 

■"""" iiiiiiiiiiiiiiiiiiiii I I mill iMiiniiiiiiiiiiimiimiiiiiii miiimiiiiiiiiiimiiiiii i iiiiii.E 

ailllliiiiiilil I llllimiulllllMii iiiiiillllimiimiiiiiiiiimiMimiiiiilMiiitiiiiiiiiiiiinniiiiii iiiiin iiiMlnjj 


STAR  BRAND  BLOCKS 


Are  Standard  s 

For  any  lift  or  dinicult  worhlns  condition  1 

tliiTT   .iri.    saft-tt.    ■.troiiRt-.i    and    mo^t    tUir-  = 

Boston  &  Lockport  Block  Co.  | 

108  Condor  St.,  East  Boston,  Mj*ss.  | 

New  York  City                                Chicago  5 

I                                                           33  South  St.            413  Fort  Dearborn  BIdg.  | 

inillMiiitnilimniliiiitiniltinmillirilnnrniiriiiiiiiiiiiniiiiiiiiiiniiiiiiiiiiiiliiiiiiiriiiiiiiitriiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiDiiiiuiiiiff 


In  all  types  and  si/es, 
steam  and  motor. 

Buffalo  -  Springfield 
Pressure  Cylinder 
Scarifiers  can  be  built 
on  new  rollers  or  at- 
tached in  the  field  to 
rollers  already  in 
service. 

Inquiries  Invited. 


i         The  Buffalo-Springfield  Roller  Co.  | 

I  Springfield,  Ohio  = 

SiiiiiiiiiiniiiniiiiiiiiiiiiiuiiinriiiiriiiiiiiiiiiiiiiuiiiiiiiiiiiMiiiiiiiiiiiiiiiiiniiiiiiJiiiiuiiiiiiiiiiiitiiiiiiiimiiniiiiiiiiiiiiiiiiiiiiiiniiiiiR 
tJiiillllMlllllliiiiiiiiiiti till iiiiriiiiiiiiiiiiiiiiiiiiiiiKiiiiiiiiinillitilllllllliniiiiiiiiiiiiMtiniiiiii i iiiiiiiiiiiiiiiiiini^ 


G'W  MATERIAL  HANDLING 
EQUIPMENT 


Portable  belt  conveyors,  wagon  loaders, 
pivoted  bucket  carriers,  belt  con- 
veyors,   and   other   elevating 
and     conveying     equip- 
ment of  all  types. 
Catalog  upon  request. 
WORKS 


-.iiiiiiiiiiilliiiiiiliiiiiiitiiMtiiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiitiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiilliiiiiiiiliiiiiiiiiiiiiiiri 
aniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiuiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


;}liniiiiHiiiiiiiiiii I iiiiiiitinmi iiiiliiniiniiiiiiiin iMilliniiiiuiiliiiliinimriiiiiii iiiiimiiiiimiiiii m-inif  | 

Wj^J^^  SCOOP  CONVEYOR 

FOR  STORING-"  RECLAIMING,  |  | 

LOADING   —••>    UNLOADING  i  | 

CARS.TRUCKS  "o    WAGONS  I  = 

does    the     work    op  =  = 

FHOM    6  TO    12     MEM  =  = 

^         AND  KEEPS  EQUIRMEHT  HOVIHGI  I  | 


Takes  1200  people 
to  publish  them 

APASTE-POl  and  sheais, 
wielded  by  a  couple  of 
editors  and  an  office  boy? 
No,theiMcGra\v-Hill  papers 
aren't  published  on  that 
basis. 

It  takes  1200  men  and  women 
10  edit  and  publish  these  thirteen 
journals.  That  is  one  reason 
why  each  is  dominant  in  its 
peculiar  sphere  of  civil,  mining, 
chemical,  mechanical  or  elec- 
trical engineering. 


THE  13  M«GRIVW-HILL 
PUBLICATIONS   - 


McGraw-Hill    Co.,    Inc.,    New    York 


Insenlerta  Internaclonal 
('hcm)cal  A  M«tallurglra)  Englneerlnc 
KnglnerrlPR  A  Mining  Journal 
Electrical  R«T]eir  ft  Industrial  EnglDe«r 


Po«r«r 
Coat  Aga 

Electrical  World 

American  Machinlit 

Journal  of  Electricity 

electrical  Mercbandlilng 

Electric  Railway  Journal 

EnElnwrlng  Newi-Reconl 

Bus  Tnniportatlon 

F-4 


TiiiiiiniiMirirmiimiiinirMniiiriiHiiiiiiiiiiiiiiiiiiiirriiiiiiniimirntinniiiiiiiimimniiMtiiiiiiiitiiiiiritMtiiimiiiiiiniiinmnniiiiiiiB 
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On  Road  Grader 


For  jobs  requiring  unusual  dependability,  steadi- 
ness and  freedom  from  trouble,  manufacturers  of 
power-driven  machines  find  it  pays  to  equip  with 
Heavy-Duty,   Light-Weight 

Cushman  Engines 

We  are  interested  in  inquiries  from  manufacturers 
who  need  a  high-grade  motor  to  complete  their 
power  outfits. 

Sizes  1  li   to  20  kp. 

Cushman  Motor  Works 


801  N.  21st  St. 


Lincoln,  Nebr. 


ntUUIIIIIIIIMIIIMIIIIIIIIIllllIllllllllllltllllllllllllllllllinillllllllllllllMIIIIII 


iiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiniiiir; 


^iitriiiiiintHiiiiiiiiiiiiiiiiitiniiiiiiiiiMiiiiiii)iiiiiiiiitiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiinnitniiiiiiiiitiitttiiiiiiiiiiiiiiriiiit in irii'^ 

I  REDUCE  YOUR  OPERATING  COSTS  i 


through  the  use  of 

ACME 
EQUIPMENT 

Four-cylinder  Motor 
Road    Rollers 


i  Portable    and    Stationary    Crushing    Plants  | 

i  Gravel  Screeners — Graders  | 

f  Power  Scari6ers  | 

I   ACME  ROAD  MACHINERY  COMPANY  I 

=  Factory:  Frankfort,  N.  Y.  | 

I  Warehouse  Distributors  in  all  principal  cities.  | 

niMiriiitiiiiiiiiiiiiiiiniii Ill Ill iiiniiiii iiiiitiiiittittiiitittti in iiiimtiiiii lllliiniiio 

^iniiiiiiiiiiiiiiiimiiiiiiiMiiiiiiHiiiiiiiiiii Kiiiiiiiiiiiiniiiiiiiiiiitiiiiiiiiiiiiiiiiiitiiitiiiiiiiliiiiiiiiiiliiiiiiitiiiiii iiiiiiiiin^ 

I  WESTERN  DUMP  WAGONS  i 

=  If  you  want  a  lighl-runiiins  but  unusually  strong  | 

E  ^<»— -^  (iimip    wagon,    there's    no    Question    but    that    the  = 

i  vA^ ^  Western    will   exactly    suit   you.     Ask    any   experi-  = 

=  l^VSlOrlU  enced  contraetoi-   what   he  thinks   of   the  Western  | 

E  '  '>C ^  wason.     Westerns    have    proven    then-    worth    the  = 

I  world  over.    Let  them  work  for  you.  | 

i  Write  fodaij  for  our  catalou  | 

I  WESTERN  WHEELED  SCRAPER  COMPANY  | 

=                                     Earth   and  Slone  IlandUnrj  Equil>mevt  | 

I                                                             Aurora.  Illinois  = 

'^1 mi II iiiimiiii iiiiiiiii I iiiiiiiiiiiiiiiiii II ""I i""ii I ''• 

-Jiiiramnn ii uiiiiiiiiuu imuiiiiiiiiuuiiimuiiiiumiliiuuiiuiiiujuuiiuiiiiiimiiiii m" "£ 


I         Only  reliable  products  can 
I         be  continuously  advertised. 

%llimiiniiiiiiimiiiiiiu'miiiiiiriiiin n m miiinii i I """"" "" 
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Just 
Published! 


DEPRECIATION  OF 

PUBLIC  UTILITY 

PROPERTIES 

By  Henry  Earle  Riggs,  C.   E.,  Professor  of  Civil 
Engineering,  University  of  Michigan. 

211  pages,  SVz    x  8,   $2.00,  postpaid 

HIS  book  sets  forth  the  new  problems  in  valuation  and 
depreciation  of  public  utility  properties  brought  about 
by  the  price  fluctuations  of  1914  to  1921. 

The  book  gives  special  attention  to  the  effect  of  the  fluctuat- 
ing price  level  upon  the  items  of  "depi'eciation," ''fair  value," 
"obsolescence,"  etc. 

Professor  Riggs  traces  briefly  the  history  of  the  regulation  of 
utilities,  gives  his  own  interpretation  of  the  distinction  which 
must  be  made  between  the  replacements  necessary  because 
of  wear  and  tear,  and  actual  loss  of  value,  and  points  out 
certain  important  conclusions  of  the  courts  with  which  every 
one  engaged  in  valuation  work  should  be  familiar. 

The  digest  of  cases  from  the  higher  courts  is  divided  into 
three  periods;  those  in  the  earlier  stages  of  regulation,  those 
in  the  period  following  the  adoption  of  uniform  acqpuni 
ing,  and  those  since  the  beginning  of  the  war  in  1914. 

The  author's  views  and  conclusions  are  the  development  of 
twenty  years  of  practice  in  valuation  work. 

CONTENTS 

I. — The  Problems  of  Retrulation.  II. — Investment  in  Public  Utility 
Properties.  III. — The  Interest  of  the  Rate  Payer  in  the  Property. 
IV. — Operating-  ExiH-nses.  \ . — War  Period  Price  Flu-etuations.  VI. 
— Fair  Value  and  the  Rate  of  Return.  VII. — Fluctuating  Prices  and 
Accounting?  Allowances  for  Replacement.  Vlll.^-Supreme  Court 
Decisions  Bearing-  on  Depreciation.  IX. — Divergent  Views  as  to  the 
Propriety  of  Accounting-  Reserves.  X. — The  Uncertain  Character  of 
Depreciation  Estimates.  XI. — Depreciation — Loss  of  Value  Which 
Should  Be  Deducted.  XII. — Obsolescence.  XIII. — Conclusion.  AP- 
I'ENDIX.  Depreciation  in  the  Decisions  of  the  Supreme  Court  and 
of  the   United  States  Courts. 

Examine  it  for  10  days  FREE! 


FREEEX4MINAnaN  COUPON 


JMcGiiiW-Hill    Book    Conipiuij ,    Inc.,  ' 

370  Se\entli   Avenuf,   New    ^oiic.  ■ 

I 

Send  me  on  10  days'  approval  RIrrs'  Depreciation  of  Puhlie  TtiUty    I 

■Pi-opertleti.       I    agree    to    return    tlie    book    prepaid    or    r<-nnt    $•,',<)(»     I 
within  10  days  of  receipt.  I 

I 
SubscribiT  Eng-.    News- Record? ' 

Member   Am,   Soe.   C.    E.  ? [ 

I 

Sismed i 

I 

Address     I 

I 

Name    of    Company    ■ 

OfTioial   Position i  •••,••     | 

(HooUs  scut  on  apiu-o\Ml  to  retail  purchasers  in  U.  S.  and  Canada    | 
only.)  NR  l':-*:8--i*:     | 
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Save  the  Road  Edge 


SlllllllUlllllMIIIKllllllllllllllJII: 


mil iiiii;.iintiiiiiiiiiiiHiiimiiiiiitmiiiiitiirtiii!iitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiU]»i 


for  concrrtp  rouils. 
curbs,  cuttors.  and 
t^ldv  walks. 

Very  simple:  a  rail, 
a  pe<lfr«tal.  a  stake 
— that's  all.  Used 
by  Icadins"  contrac- 
tors. Caialoc  No. 
17  is  i-cadi*  lor  you. 


§     The  Heltzel  Steel  Form  &  Iron  Company,  Warren,  Ohio     = 

rilllinirnitMiiiiiniiitiiiiiiniiiiritiiinnnnnnniiHiiMiiiiiniiiiniiinjNinitiiiMihMiiiniiuMiMiitinnntiiHinuiMiitiniiiiiitiiiiiMiiiii; 
•iiUIIIUUiUliiiiiniiiinnMiiiuiiiiimiMiiiiirmiUMinMinimittMinhtiiiiMMiiiriiiiiituiiiiiiiHiiiiiuiinm 

1  F  R    F*   P      Information.  Sprcincations  and  Literature,  = 

a  r    Ix  I-<  U       iuNpLii  Eiu'intiiing  Advice  about  = 

I  GRANITE  I 

I  FOR  PAVING  AND  CURBING  | 

I     The  Granite  Paving  Block  Mfgrs.  Assoc,  of  the  U.S.  Inc.    | 

I  :!1   .stale  Slnit.  BdSTON.  MASS.  | 

I  Represfntitig  The   Wortil's  Grtatest  Granite  Quarries  1 

.iirrilitlliiiiiinMliiiiiiiiiiriiiiiiriiiiiiiiiirniiMTiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiirtiiMiiiiiriittiiiiiiiiiiirttiiiittiiiiiintiitiiirniiiitrriMiliiriiH 


International 
Steel  Paving  Guard 

Pavement  witliout  protected  edges  is  quickly  ruined 
— concrete  headers  and  stone  shoulders  cannot  stand 
today's  traffic — steel  guards  are  the  only  real  pro- 
tection— 325.000  feet  of  guards  on  roads  of  rough 
traffic  prove  tlieir  superiority  and  economy. 

Cheaper  to  install — cheaper  to  maintain.  Built  in 
diflFerent  sizes  for  all  surfaces  and  foundations. 
Circular  on  request. 

International  Steel  Tie  Co. 
Cleveland,  Ohio 

^(lllllllllllllllilllllli:illillinilllllllrilllllinilltlir)llllllliiitiiiniiiiiiinMiiiiiiiiiriiiriiitill(lirriiMllflIlllllllltllllllllirtrnillllllllinnlll^ 

I       Reliance 

I  Road  Building 

I  and 

I  Quarry 

I  Equipment 

I  Have     escablislieil 

I  reputation  for  coiitiin 

I  mis      SEUVICE      and 

I  satisfaction. 

I    \Vc   mantifacttire   a  complete    liiie   including   Crushers,   Ele-    I 
I     viiliirs,      Sirerns,      Bins,      Sv;eepfrs,      Ciir-Vnloaders,      etc.    | 

I     \^'^lle    fdi-    Cni;il(i<;iie.  i 

j        UNIVERSAL  ROAD  MACHINERY  CO.        | 

1  Kingston,  N.  Y,  i 

111  MilU  St..  Boston.  Ma:r=.  IJ  1  Liberty  St.,  Now  York.  N.  Y.    I 

"RELIANCE"  LABOR  SAVING  MACHINERY  I 


^[iiiniiiiiiitiiiiiiiiiniiiiiiiiiiiiiiiiniitiiiniiiiiiirtiiiiiiiiiiiriiiiiiiiitiiiMitiiiiniiiiiiiiiiiiitiiiiiiiiiiHiiiiiiiiiiiitiiiiiiiitiiiiiiiiiiiiiiiitur 


2JIJI[|Illllttllll|. 


I'litiiitiiitiiiiiiiiitiiniiiiMiuiiniitiiiniuiiiiiiitiiniiiiiiitiitMiriiiiiiitiiitiiiiiiiiiiiu 


BLOCK 
FLOORS 


FLOORS  THAT  LAST! 

Crropine  Jllo.-I;  Floors  outlast   Ihe  plant 
and  effect  m.i\:mun)  lloor  ci'onomy. 
Assurt*    freedom    from    floor    repair    or 
replacement   costs. 
Soulhem   Wood   Preserving:   Company, 

Atlanta.  Ca. 

Creo-pine    condvnt,    cross    arms,    fence 

posts,   cross    tics,   timber  and    pilinR. 


^TiiiiiuiiiiiiHiiiiiit[iiiiiiiiiiiiiiiiiitiiiiMii[iinuiiiiitiiniijiiiiiii[iiiiiiiiiiiitiiiiiMiiiiiitiiiiMiiiiiii 
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^na  Quesswark 
about  durability 


f>,  n  M  Co 


^^      «»s 


Actual  size 

photo  of  date  ta^ 

used  on  each 

ARMCO  CULVERT 


In  service  since  1909  tinder  the  Dixie  Highway 


In  perfect  condition  after  twelve  years'  service 


This  date  tag 

—an  added  mark  of  confidence 
in  lasting  service— is  novv  used 
at  the  upstream  end  of  all 

ARMCO  CULVERTS 

giving  you  an  opportunity  to 
check  definitely  the  durability 
of  rust -resisting  Armco  Ingot 
Iron,  of  which  these  culverts 
are  made. 

This  identifying  symbol  has 
been  inaugurated  by  the  mak- 
ers of  Armco  Culverts.  Be  sure 
that  your  corrugated  culverts 
are  tagged  with  the  Armco 
name  and  date,  and  avoid  sub- 
stitution of  inferior  metals. 

"If  it  is  not  an  Armco  Culvert, 
it  will  not  ^ive  Armco  service** 

There  is  a  manufacturer  in  nearly  every  state,  and  in  Canada,  making  genuine 
rust- resisting  ARMCO  CULVERTS  and  other  products  of  Armco  Ingot  Iron 
such  as  flumes,  siphons,  tanks,  road  signs,  roofing,  etc.  Write  for  full  in- 
formation and  nearest  shipping  point  on  products  in  which  you  arc  interested. 

ARMCO  CULVERT  t  FLUME  MFRS.  ASSN. 

215  NORTH  MICHIGAN  AVE.  ffl^:,„...m,i.,„..i„...,7;;;:i  CHICAGO    - 
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The  Independent  Concrete  Pipe  Company  is  equipped 

to  supply  your  demand  for 
Reinforced 
Concrete  Pipe 

at  any  speed 

"The  Independent  Concrete  Pipe  Com- 
pany is  equipped  to  supply  your  demand 
for  Reinforced  Concrete  Pipe  at  any 
speed.  Independent  Reinforced  Con- 
crete Pipe  is  built  or  delivered  along  the 
line  of  trench  wherever  practical. 
Glance  at  the  photograph  inserted  here 
and  note  our  method  of  delivering  96-in. 
Pipe.  Also  note  the  clean-cut  spigot  end 
of  our  pipe.  Independent  Concrete 
Pipe  joints  are  designed  to  permit  ease 
in  making.  Consult  our  Estimating  De- 
partment for  prices.    Send  for  Booklets." 


Note  method  of  delivering  96-in.  pipe 
built    for    Oklahoma    City,    Oklahoma. 


INDEPENDENT  CONCRETE  PIPE  COMPANY 

201  No.  West  St.,  Indianapolis,  Ind. 


iilUUiiiiiiiiiiiiimtiiiiiiiiiiriiiiiiii iiiiiiniimiiiiiiiiiiitiiiiiniiiiiiiiniaiiiiiiHtiiiintMiiiiiiiiii iiitiiiiiti i iniiiiiniiiniiiiiiiiii t ittiii tiiiiiiiiniiiiiiriiuiiiiiiitiuiKiiHtiHimiitiiiiiuiuiiniiiuiiiiiiiiiimiiitiiiniiiiiiiitiiiiiiiMiiniiiiiiiiiiiiiiiiiK 

I  STANDARD  CONCRETE  PIPE  COMPANY,  Inc. 


Manufacturers   of 


Machine  Made  Concrete  Pipe  and  Branches 

(tamp  process) 
103  Park  Avenue,  New  York 

Telephone,  Murray   Hill  10140 

Largest  Manufacturers  on  East  Coast 

Meets  all   requirements  of  the   American  Society   for 
Testing   Materials.  | 

I  All  Sizes   in  Stock — Prompt  Service.     Let  Us   Estimate  on   Your  Reequirements. 

n.iiiiimiimiiiiiiiijiiiiiriiiiiiiii iiriiiiiiiriiiiinniimiiriiiiiiuiiiirriniiuijuiniiuHiiiiiiiiiii iiii ii iiiijiiiii i iiiiuii iiiiiiiimuniiiiiiiiiiiiiiiiiiiimii riiiiiiiiiriiuiiiiiiiiriimiluiiiniiiiiiiiuiiiiiiniiiiiiiiiiiniiiiiniiiiiiiiniiniiiiiinniiiinnM 

aiiiiniiiiiiiiiiimmiiimiiiiimii.imimimiimiiiimiiimnrnniiiiiiimiuiiiinimiiiiiiiniiiiiiiiiiiii ii tti imiiiiiiillimti    gmiiiiinMiiiirmiiimriiiiiimiiiiiiiii iiiiuiiiiiiimiiiiiiir iiiiiiiiiiiiiiiimimiMiriiiimiiiiiii iiiiiiirmiiiii inn. 

Standard  Since  1885  1 1  CORRUGATED  CULV^ERTS  I 


Used    in   over   400    Cities    in   the    United    States   over 
70  million    ft.    in   the   ground. 


Vitrified  SaltClaied, 
SEWER  pipe) 

W.S.DlCKEYj[|)LAYMFC.CO.'i 

Kansas  dity,  Mo.  /// 


••ACME'"  (Nestable)  and  IMPERAL  Riveted  Corrugated  Culverts. 
Made  of  an ti- Corrosive  Toncan  Metal.     Write  for  prices. 


The  Q^nton  QJLVERT6SiLO(b? 


iimii 


^  '■■•■iiiiiiirriiiiriiiiitiiiiiniiiniiiniiiiiiiiiiiiiiiMiiiiiiiiiniiiiiiiiiiiiiiuiiiiiiiinmiiimmnmiiinniniinimninmiiiiimmiiiiniiiiiinr 

I  H't<i>'iiiiniiiiiiiiiiitiiMiiiriiiiiiiiiiiiiiiMii:iiiiiiiiiiiiiiitiiiinirtiiiiriiii;iiiiiiiriiitiiiiiiiiiniiiiriiiitiitiiiiiirn)iri)irrirrtiiiiiiMiiiMinii£ 

I  I          NEWPORT  CULVERTS          | 

I  I     of  Gontitnc  Open   Hearth  Iron.  wilU  a  proper  admtxturo  of  Copper     | 

I  I     and    generous    coating-    of    Spelter,    are    daily    makinfr    new    friends    | 

I  =     and  substantiatint:  our  claims  for  superior  strcnerth  and  durabllitj,    I 

I  I         THE  NEWPORT  CULVERT  CO.,  INC. 

I  I                         641   West  Tenth  St.,  Newport,  Ky.                         | 

iniiiiiiiiiiiiiiiiiiiiiiiiiiiiuii I iiiiiiiiiiiuiiiiiiiiiiiiiiiiininmmiiiiii i mi nniiiiii II iiimiiiii.    ~imMiiiimniiiiiiii imiiuiiiiiiiiiiiiiiiiiiiiu i iii minuiiiiiiin niiiiiiiii imiiiiiililiiniiimiimiimiiiirim^ 


ass/ 


m* 


'Consistent jUnfailingService, 
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UNIVERSAL  SAFETY  TREAD 


STEEL  OR  BRASS 
FILLED  WITH  LEAD 


A  non-slip,  non-removahle  lead  surface  presented  at  all 
stages  of  wear.  Effective  as  a  truly  "safety"  tread 
thniughout  entire  depth.  Remember,  the  lead  at  all  times 
forms  the  principal  wearing  and  tread  surface.  The  steel 
(or  brass)  frame  simply  holds  the  lead  and  retards  rapid 


wear.  Can  be  used  wherever  a  real  safety  tread  is 
desired.  Made  in  sections  up  to  12  inches  wide  in  one 
piece. 

Write  for  latest  Catalog 

',.T-j,;v;>..,-   . 


nchor 


UNIVERSAL  SAFETY  TREAD  CO.,  40  COURT  STREET,  BOSTON,  MASS. 


;:iiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiuinii(iiiiiiiiitiiiiiiiiiiiiiittiiiiiiiiiiiHttrtiiiiiiiiiiiniiiiiiiiiiiiiiitiiiiiiiiiiiiniiiiiiiiiiitiittiiiiiiiitiiiiiiiJu'. 


LUMBER 


AUD 


TIMBER 


urrrriitiirriiiiiiiiirriitiiiiiitfiMniiiinniiiiininniiiiiiiiuiiiiiiiiriiiiiiiiiiiiniiiitiuiiiiiiiiiiiitiiiiiiiniuiiittiiiiiiiiiiiiiuitlliiiiiiiiiitnv 

I  jjjijiii,T?iiiriiiiii 

I  Ouilasl"  the  Facior/"  | 

I  An   excellent   investment    for   machine  shops,    loading  | 

I  platforms,    foundries,    wnrerooms,   pickling    rooms   and  | 

I  other  parts  of  the  plant  where  the  floors  receive  hard  | 

I  wear.  | 

I  Write  today  for  our  booklet—  | 

I  "Kreolite  Factory  Floors."  | 

We    also    furnish    Kreolite   Wood   Blocks  | 

for   Street   Pavements,    Bridge   Floors    and  | 

Stable   Floors,  treated   ties,  piling  tiinhers,  | 

fence  posts,  etc.,   framed   to  your   plan,   if  | 

desired,    before   treatment.  | 

(,,„°l:,lf,  The  Jennison-Wright  Co.  f 

Block  79    Kreolile    Bldg-,    Toledo,    Ohio  E 

JiiiiiiiiHHUiiiiMiiiiniiiiMiiiiiiiiiiiiiiiiiMtniiiiiiiiiiniiiiniiiiinniiiiinnniiiriiiunHHiiiiiiiiiHniiiiiiHUiiiiiiiiiiiiiiiiiiHiiiiiiiiiniir; 

^trMniiiirnMiiiiiNiniiiiiiiirniiMiiuiiiiiiiiiiiiiiiiiuiiiiiiiiuniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiiiMiiiiiiuiiiMiiiiHiiiiiiiiiiiiiiiiiiiiiig     giniiniiiiiiitiiHiiiiiititrtiniiiiiiiitiiMiiiniiiiiitiiiniiniHnniiiiiiiiiMiiiiiiiiiiiiiniiniitHnniiiiiiiiiiiuiiittiniiiiiiiiiuiuiiniiiiiiiiMt; 

WE  CREOSOTE  railroad  ties,  piles,  poles  and  I 

wood  paving  blocks  in  any  quantity  at  our  = 

I  NEWARK,  N.  J.,  plant.    We  can  make  de-  | 

I  liveries  at  the  buj'er's  convenience,  as  we  keep  a  | 

I  large  stock  of  untreated  material  on  hand.     Our  | 

I  prices  will  satisfy  you.    American  Creosoting  Com-  | 

I  Dany,  17  Battery  Place.  New  York.  | 

iiiiiimiiiiiiiiiiiiiiiiiiiiiiii iiinimiiiiiiimiiiiiiiiiiimiinm iiiiimiiiiiiiiiirriiijiiiiiiimimii ii iimiw 

niijiiiiiiiiMi ij riimm nun niinnnmnnnnnimij nrnminnniinn nnnnn niililiiiiiillib      ^i i nn innnmiinn nmn nnnin iitr mi nnnnnninlllmr ic 


_        _  feet  always  1 

iifstock  for  immediate  delivery  | 

|themost  efficient  timber-handling  plant  in  the  worlo  = 

ILAMTSOK  &  Mac  MURRAY  I 

I HOBOKEN     oFFiccs,MttisAMo  vARos     HEW  JERSEY  i 

^iiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiriiiiiiiiiiiiiririiiiiiiniirrtriiiiiiMiiiiiiiiiiKiiiitiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiuuuitiiiiiiiiiiinT 


WOOD  PRESERVATIVES     '  | 

All    grrades    and    to    any    desired    specifications.      Pro-  = 

texide — a    colorless    and    odorless    preservative.      Full  = 

information    on    all    questions    especially    for    surface  = 

treatments  based  on  :t.'>  years  of  experience.     Shipping  = 

Depots.   Pittsburgrh.  Chicago,   and   St.  Louis.  | 

I                                        PROTEXOL  CORPORATION  | 

=                                                                                                   Surcessor  to  = 

=           Works:               t'ARBOLINErJI    W«KH>    PRESERVING    COMPANY  = 

=     Kinihvurth.  N.  J.                     35   Hai clay  St..  New  York.   N.  Y.  | 

^iiiiiiiiiimiiiiiiinmiiiiiiiiiiiiiminiiiiimimtiiiin it iimiini niiiiMntiM iiiiiiiiiiitmiimiiiiiiimmiur 


I  American   Creosote  Works  | 

1  INCORPORATED         ^  | 

I  New  Orleans,  La.  (Station  B)  | 

=     CreoBOted  cross  arms.  Lumber.  Paving^  Blocks.  Piles.  Poles  and  Tie9.    | 
=     Private  free  wharf  for  ocean  vessels  at   New  Orleans.  = 

I     Capacity  100  million  feet  board  measure   annually.  = 

i  Plants  at  New  Orleans,  La.,  Louisville,  Miss.,  and  Winnfield.  La.         | 

^iiimiiiiiiKiiiiiiiimmmiiiiiiniii ii imi iiiiiiiimuiiiiiiiiiiiiiiiiiiiiiiiiiirimtinimimittiiii miiiiiiii iiiimiii 

^tiiiiiiijiiiimiiiimiiiti umiiiiiiiiiii rmiiiiiitiriiiiiiiiimiiiiiiiiiiiiiiiiiiiitiiiimiiiiiiiiiiitiimmiiiiiiiiiiiiiiiiiimiiiiiiiiiiir^ 

I  EPPINGER  &  RUSSELL  CO.  | 

I  Office    165    Broadway,    New    York  | 

I    CREOSOTING  WORKS    | 

I  Jacksonville,   Fla.,  Lond   Islam!   City,  N.  Y.  | 

I       MANUFACTURERS,  Lumber,  Piles,  Poles,  Ties,  etc.      | 

^lliinnniiin it iitii iii ii iinnnnniiini liiinitiiliiilllllin lliiiinHlllililiI lilinii 

^'lllllinniiinnii iiiiii ii iiMininniiininnn iiinnnii ill m " < 


Piles,  Timbers 
Cross    Ties 


AmCkeG) 

Lowi-w  Process 
CieosotedWood 


Piling,  Lumber 
Paving   Block 


American  Creosoting  Co.,  Inc. 

Louisville,  Kentucky 


Colonial  Creosoting  Co.,  Inc. 

Hotralusa,  Lnuisi.ina 


Georgia  Creosoting  Co.,  Inc. 

Brutiswii'U.  Georgia 


:iimiiiiiii imimiiiiiiiMmiiiiniiiiiuimniiiiiiiiiiiuunmmiimmuMniiiiiiiiiiuuuimmiiiiiimmmiiiiiiiiiiiiiimiiiiiiiiimmv 

uniiimiiiii mill riimiiiiiiiiiiiimiiiiiiiiiiiiitiiiiiimiiiiiiiiimrimiiiiiiiiiiiiiiiiiitmmiimmiimmiiimiiiiiiiiiniui^^^^^^ 

I        The  WyckofF  Pipe  &  Creosoting  Co.,  Inc.         | 

I  General    Creosoters — Established     1 881 .  | 

1  Creosoted  Wood  Bk)ck.  Conduit.  Cross-Arnis.  Anchor  Blocks.  i 
=  Poles.  Cross-Ties,  Piling:.  Wharf  Timbers.  Bridtje  Timbers.  Lum-  = 
I         ber,   etc..   Water  Piin-,    Steam   Pipe  Casingrs.   Liquor  Log^.  = 

I  Main  Office:  522  Fifth  Avenue,  New  York,  N.  Y.  | 

=  Factory:    Portsmouth,   Virginia  s 

^iiiiiiiiiimiiiiiiiiiiiiiiiiiii uiniiininniiniiimmiMiiiiiiiiiiiiiiimtiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiin 

nitiiiiiiiiiiiiiiimMiNiiiiiiiMmiimiiiiiiiiiiiininiiimimiiimiiiimimiuiimmimtiimiiiiiiiniiiiiniiiiiiiiiiiiiiiii^ 


Keystone  Gypsum  Fireproofing  Corporation 
METROPOLITAN  SYSTEM 

of  Floor  and  Roof  Construction 

Main  Office:  Marbridge  Bldg.,  New  York  City 


SYSTEM 

JKORgAWPJOOFS 
^>viW^crrU 


^iiiiiiiimMirniniiiiiniiiMniiminiirririniMiMiiiimifiiiiiiiiiiriimiiiiiiiiiiiiiniiiiiiiiiMnniiiMiiiiiiiiiiiiiiiiiiHHiu^ 
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3IUUIUIIIIIIIIIIIIIIIIIIIIUIIIIIUIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIII1IIUUIUIIIUUIUUIIIIIIIIIIIIIIIIIIIIIIIIIUIIII II Illllllillllllllllllll^       |l 


llillllliiiililHliiliiiililiiillillllll'iiiiiiiiiiiiiiliiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiniiuiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiDiiimliiiii!: 


HEX  CoupliiiK 
for  b  o 1 1  i  n  E 
forms  true  to 
line  and  for 
joining  round 
rods. 


THIS 
MARK 


M 


On  a  Casting 


—means  that  il's  made  of  Marion 
lerliflcd  malleable  iron,  offering 
pn-at  resistaiiee  Id  shock,  having 
liiEh  elastic  limit.  resisting 
o.xidation.  wear.s  better,  iy  free 
from  slac  holes.  ehrinkaEC. 
cracks,  etc..  and  is  not  subject 
to   fatipue  or  crystallization. 


1  Certified  fnalleahle  castin(is  for  every  purpose  | 

I  The  Marion  Malleable  Iron  Works  | 

1  Marion.  Indiana  | 

SiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiliiiiiiilniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiii^ 

aiiiiiiiiiiiiiiiiiiiiiimiiiiuiiiiiiiiiiuiMiiiii iimiiniiiiiiiiiiiiiiiiiiiiiiii iii i iiii i iiii ii mmiiiiiiiiijj     ^iiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim iiiiiu 


[SONNEBORN    PRODUCTS. 


No  More  Leaky  Roofs 

StormtiRlir,  the  National  Kimf  Protector  lieeps 
pood  roofs  watertight  and  makes  old  roofs  leak- 
proof  for  many  years. 


Siormii^ht 


docs   not  crack  like  ordinary   roof  paints    and   cheap 
roof  cements.    It  furnishes  a  thick,   nibbcrlike  coating 
which  docs  not  crack  or  run  under  heat  or  cold. 
Use  Stormtigrht  this  fall — It  will  pay  you. 
Kvery  drop  gpri-;ids   firotertion. 
Wril^  for  booklet  "Leakproof  Roofs"  and  testimonials 

L.  SONNEBORN  SONS,  INC. 
Dept.  6,   116  Fifth  Avenue,  New  York 


[Gnmiininniii 


'iiiiiiiiiiiiniiiiiiiiiiniiiuniiuiiHiiiiiiiuiiiiiiiiiiitiiiiiiiitiiiiiMiiiiiiiuiiiniiniiiiiiiitiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirin 


MISSISSIPPI 
WIRE  GLASS 

For  protection  tgainst  Fire 
and  Breakage 

Mississippi  Wire  Glass  Go. 

218  Fifth  Ave., 

New  York 


Chicago 


St.  Louis 


^iiiiniiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiMiiiiiiiiiiiiiniiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiitiiiiiiittiiiH 
?iliiililliiniiiiitiiiiniiiiiirMiiirtiiiitiiiiiiiiiiirniutiiiiiiiiiMiiiiiiiiiiiiiliiiiiiiiiiiiii»iiiiriiiiiiiiiiii»iiiiiiilnliiliiiiiiiiiimniimitiillll' 


l,'Xr.\NDED  Metal  versus  •  Bars — 
L-  a  Booklet  of  (:ul^  (or  every 
Concrete   Engineer — free. 


CONCRETE 
REINFORCE- 
MENT 


The  Consolidated 
Expanded  Metal  Go's 

BRADDOCK.   PA. 

I'linliurpi'       i-jii.i-n       Phlln.       New  York 


HlinmiiinillliiiiiiiiiiriiiiiiitiiiiinitiiiiiiiiiMliitlllliniiiitiliiMiiiitillililiirtilliitllliilillllliliiiiiiiiiiiiiliiiiiiniiiiiiiiiiiiiiiiiiDlllilili: 
ariiiMiiiniiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiitiiiiiim';^ 


xno'^urft 


EXPANDED  METAL   LATH 


Norfhwesfern  Expanded  Metel  Cbl 
(900  Old  Colony  Bld^- Chicd^o  f 


niiimnnilllllliiliillMiiiiiiilllltiiilllllMliiliiiirllliiiMiiiiitiiiiiiiiiitiiiitiiiiiitiiiiiiiriniiiiiiiiiiiiiiiiiiiiiilliiHiniliiliiiiiitiiiiiiriiiiiiit; 

dlllllllllllllllllllllllltllllllllllltlllllllllltMIIHIIIIItllllMMIIHIIIIItllllltlliirtillllllllHIIIIItlllllllllliniMllllltllllllllllllllttMlimilllllllllL:. 

I        The  "ANTI-PLUVIUS"   Puttyless        I 
1  Skylight  I 

I  Structurally  perfect   In   its  every  detail.     Send  for  | 

catalogue  No.  20-E.  | 

The  G.  Drouve  Company  | 

I  Bridgeport,    Conn.  | 

SiimiliilillMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiitiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiii mi iimi imn mc 

utillllliiitiiiiiiiiii)iiiniiitiiiiinliiiiuiiniiiTtiiiititiittiiiiiitiMintiiiiiiiiiiitnin!ti(tiiinttiiiitTitTiMiiiiittiiiiiiiiniiiiiiiiiiiiiiiiiiiililii^ 

I         LACLEDE  STEEL  COMPANY  | 

i  St.  Louis,  Mo.  I 

i  CONCRETE  REINFORCING  BARS  I 


General  Offices; 

1317    Arcide    Building 

St.    Louis,    Mo. 

Chicaco  Office:  208  S.  La  Salle  Street 

Kansas  City  Office:  228  Scarritt  BIdgi 


I  Work  Si 

I       Madison,   Illinoi* 
1  Alton.   Illinois 

I      East  St.  Louis,  in. 

aimmiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiuiiiiiiiimiiiiiiiimiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiinniiiiiiiiiiiiiiiniiiim imi imH 


SIDE  WALL  STEEL  SASH 


All  t.vpps  for  faclor.v.  power  house  and  ofTice.  Con- 
limious  sleel  sa-*  for  monitors  and  sawtooth  con- 
etruction.  Operalinfr  devices  for  all  types  of 
movable  sash  ajul  doors.  Sleel  skylishl  and 
ventilators,     sleel     ofliee    partitions,     hinged    sleel 

conItkuction    t-o""'  ^'>^'"=  ="^"^'  <'°°''«- 

TenStio.v"        ALLISON  STEEL  PRODUCTS  CO. 

IN    Bl'ILDINGS  CHESTER,   PA. 


i     .--.iiiiiiiiiiiniiiiiiiiiininiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiHiiiiiniiiiiiiiiiiiiiiiiir 
I      uiiiiiiillllllllllllllllillllllllllllllllllllllllllllltlllllllllllllllillilliiiifiiiiliiiiiiitiiiiiiiMiMiiiiniiiiilllllllllilllllllinllllilllUillUUllillUl^ 


►is 


"M  I  T  C  O 


>J 


INTKKIJM  KK» 
(iRATINGS 

No  bolts.  No  ilveLs.  No 
bent  uutiil,  Lvt'iy  joint 
locked  by  metal  spicad 
In  dovetail.  No  clot:;;iiiK. 
Write  for  liaia.  See  half 
pagi-  jidvt-rtlseraeiits. 
Mitcliell-Tanpen  Co.,  l.'i  John  St..  N.  T.  I 

Aim   vm]:ir»   of    -S.M.C."   Mamlnrtliz^d   Mttal    Cngina.   = 
r7iMiiniiiiiiniiiiHiiiiiiiiriuiiiitiiiiiiiiiniMiiuiiiiiiHiMiiiiriiiniiiiuiiNiitMiiiiiiiiiiiiiiiiiniiiiiMiiiiiiiniiiiniiiiiiiiiuiniiiiiiiiiiiiii^^ 

^iiuniiiiiMiiiiuiiiMiiiininuiiniriiiinHuiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiniiiiiiiiiiiiiiiiiiiiiiiiiiiniiniiiiiiiiiiiiniiiiiiiini: 


T 


I  222-238  Culver  Ave.,  Jersey  City,  N.  J.  | 

j  GRATING  PRODUCTS  | 

I     lOO'Tc  Efficient  <for  traction)        78'^,    Open  1  for  ventilation)  | 

=      100  ^r  Steel  (  for  sh  mirth  >  22  '  .    Surface  contact  i  for  comfort)       = 

=  1  \vii    unrk   Surf^ices    I  for  longevity)  E 

i;uiMiiiiuiiiiiiiiiiiiiMiiiiiMiitniiiMiuiiiHiiiiiitiiiiiiiiiii)iiiiiuiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiituiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiinitiiii^ 
^ii[fiiiiiiiiiiiitiniitMiiiHtiiiiiiiiniiiinitiiiiiiiiiiiriiiriniiiiiMiiniiniiiiiniMiMnrniiiiiiiMiiriiiiiiitiiiiiiiiiiiiiiir»iitiit»iiHJ»inM» 


POURED       I      ^A(=?KS  SYSTEM 

■—    MARKS  — 

!N    PLACE  I    GvpsuM  ROOFS 

■V 


PRE-CASl 
SLAB 


H.    E.    MARKS      CORPORATION 

JCW  P  tft  e  '•  ftyi  l-OllSie  ■>',•,.       •'      -^    .l^tTT^I|mR«K4 


Flin ii[|IIIHinilliinmiliriiiillinninitttiinf;:ninii  l!ltl;tl!T^lllll■.lll(l.■i^l;nll.trI^lll;lIHlllll!lr(llrlllllllllll^lll(tiHH((lll^lll^^ 

^iiiMijiiiiiitoiiiiHiiiiiMiiriiirniirniiMiiiiiiiiiiiiiiiuiiiiiiMiiiniiniiMiMiiiiiiitiiiMiniitiiHiiutiitniiiiitiiiniiMiiiHiitniiniiniiuuiiS 

Rogers  Timber  Clamps         | 

^mJL         ^'H^herever  you  splice**  shoring  and  scnffolJing. 

''/\[h^       See  our  full  pag-e  advertijit-ment  m  ihc  December  7th,  issue. 


PYLE-ROGERS  CORPORATION  = 

^yCV^     New  York  501  Fifth  Ave,  New  York  Chicac        | 

[''■liir  Eastern   Agents:  I 

Hi«'hmond  Screw  An<-hor  Co.,   Brooklyn.   N.  Y.  | 

nuuimiiiiiuiiiiiniiiiiiiiiiiiiitiiiiiiiiiriiiriiiitiiiiiiitiiiiiiiitiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiniiiiiiiiinr 


H>t)iiiiiiiiiiitiiiii 


iiniiiniiiiiiiiiiiiiiiiitiiiiiiiniiiiiMiiiniiiiiiiiiiiiiiiiiiitiDiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiti 


UNIVERSAL  FORM  CLAMPS  | 

Fop  all  Uind.s  of  concrete  forms.  Speedy,  simple,  econ- 
omical, secure.  Low  in  first  cost.  Imleslructible.  Six 
(rizes.     Write  lor  free  sample  and  prices. 

UNIVERSAL     CLAMP     CO. 

15  N.  May  St.,  CHICAGO 

•Goorire  Bcndixen.   Represenlalive 
61  Ea.-t  4-'nU  St..  N.  Y. 

S iiiiiiiiiiitiiiiiiiiiiiiiiiniiiiiiiiiiiiMiiiiiiiiiiiiniiiiiiiiiiiiiiiniiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiimimiiimiimmniin 
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Safety,  Comfort  and  Efficiency  Assured 
in  This  Industrial  Power  Plant 


By  Using 


|f"»    TRADEMARK  X  / 
RVINGSUBwAf 
(PATENTED)  ■■■#  REG  US  PAT.OFr.         *■ 

THE  FIREPROOF  VENTILATING  FLOORING 


Like 


These  pictures  are  interiors  of  the  Lindale  (Ga.)  plant  of  the 
Massachusetts  Cotton  Mills/John  A.  Stevens,  Engineer,  where  no 
detail  was  neglected  that  would  make  for  high  efficiency.  It  is 
but  another  instance  of  the  increasing  use  of  Irving  Subway  and 
Irving  Safsteps  in  the  industrial  world— wherever  a  smooth,  cool,  safe,  comfortable  floor  is  wanted,  to 
walk  or  work  orwheel  upon,  indoors  or  out.  The  narrow,  edge-on  steel  members  gr.p  the  foot  unfailingly 
—even  when  polished  bright  with  us^-even  with  water,  ice,  oil  or  grease  upon  them.  And  their  hrst 
cost  is  their  last  cost — there  are  no  after-costs.    Let  us  send  Catalog  3A5. 


IRVING  IRON.WORKS  CO. 

LONG  ISLAND  CITY.  N.Y..  U.S.A. 
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;   iJ.^yf^V-rv    -.. 


-  "■t^ii^iiim^pmismmmm^ 


H  n 


INFORMATIOM  CLADLV  FURNISHED 

FOR  CORRECT   METHODS 
OF  USING  CONCRETE 


VULCANITE   PORTLAND    CEMENT   CO 

PHILADELPHIA  BOSTON  NEW  YORK 


^iiiiit..iiuiiirriimniiiiimiimiiii{: 


i-  '■•■"y.o-  ^  *.^^^■VJK'^^l■!,'f,'^^cf^■  --If  ^->-. 


<i"ti'  1  ,ii'v;.'i.d'ii"ii.  J 


itiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiMiiiui 


Get  All  the  Cement  | 
You  Pay  For 

A  bag  of  cement  goes  back  to  the  mill  in  each  100  | 

empty  bags.  | 

The  time  and  labor  spent  in  cleaning  by  hand   is  | 

ineffectual  and  costly.  | 

This    machine    will  | 

sa\e   an   average   of  | 

42    lbs.    of    cement  | 

after  100  bags   ha\e  I 

been     cleaned     by  | 

hand.  | 

Users     are     paying  | 

for  this  machine  | 

from  reclaimed  bags  | 

alone.       Saving     of  | 

cement,     freight  | 

time    and    labor   are  | 

I                      Style  B  Power  Driven                  extra  profit.  I 

I              Further  information  and  prices  will  be  mailed  I 

I                                                 you    on    request.  | 

I                 The  Willsea  Works  | 

I                       Sucresvor  to   Cciitinv  t'ciiuiit  Macliine  Cn.  | 

i               Builders  of  special  machinery.      The  Hercules  | 

I                Concrete  Blocb  and  Trimming  Stone  Machine,  | 

I               60  Browns  Race,  Rochester,  N.  Y.  | 

uimiijiiiiiiriiiMiiiiiiiiiijiriiiiniiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiriiiiiiiiiiiiiiniiiniiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiic 
Slutniliiilinrriitiiiiirtiitttiiiiiniiiittiiitiniiiitiiiiinliitltiilliiiirrllllllllilitllllrlinnilliriflllllllllllllllimtlllllllllllllliilliuitlllllllli:: 


;..tiiliiiiiiiiilliliiiiiiMiiiiiiiiiiiniiii(iiiiiiiiiiiiiihiiiiiiiiiiriiiiiiMiiiiiiiiiiitiiiiiiiiiiiiiiimiinilllllliiliiiiiniiiii 

Business  Established  1832  | 

The  Lawrence  Cement  Co. 

No.  302  Broadway         New  York,  N.  Y.     | 

Selling  Agents  for  | 

PORTLAND  ^^CEMENT 
I  In  Successful  Use  a  | 

I  Third -Century  | 

^iintniiiiiifniiiuiniMiiiiiiiinriiiiiuiiinirMiiiiiiMiiMiiiiiiiiHiiiHiiniuiiiiiiiuiiniiiiiiniiiMiHiiiiinMMitiiiriiiiniiiiMiniiiiiinriiitn 
9iiiiiiitiiiiiiiiiiii niiiiiiiiiiNiftiiitiiiitiniiiiiiiiiiiriiiiniiiiiMiiiiiiiiniiiMitiiiininiiiiiiiiiiiiiiitiiiiiiiiiiiiiii iiiimiiiuuunin. 

I       HENDRICK    SCREENS       | 

I  for  every  purpose 


=     ELEVATOR  BUCKETS  (plain  and  perforated)      STACKS  AND  TANKS    I 
I  GENERAL  SHEET  AND  LIGHT  STRUCTURAL  WORK  | 

I  LIGHT   AND  HEAVY  STEEL   PLATE  CONSTRUCTION  | 

I  HENDRICK  MFG.  CO.     CARBONDALE,  PENNA.  I 

=      New    Vorli  Office.    30    Church    SI.      PltUburKh    (inUe.    r.  1 1    I'nion    AliaJe  UlJd.     = 
=  HazK'ton.  IVnna..  Offlre.    T05    M.iiklc    Bank  Bids.  = 

^■■■■"■■■■o '■■■■iiiiiiMiiiiimiiiiiiiiiiiiiiiiiiniiiiiuiiiiiiii iiiiiiiiiniiiiiiiiuiuiiiiiiiiiiiiiiiiitriiiiiniimiimiifiiitiniiiiiMiiiiR 

aiiiiiiiiiiiiiiiiiiiiiiiiiitillitiiii(iiiiiiiitiitriiriuriliriiiiiiiriiiillliniininitiiiiii]niiiiii!iijiiiitiiiiiiiitiiiiiitiiiiiiiiiiiiiiiiiniillillllliuil£ 


(enient 

X^     'J     Trad 


-(iJN 

rk      V^  J% 


Mar 

I  ^B     And  the  Traylor  Portable  Compressor    ^1 

i  fife  nitr  full  jmoi   ad  in  the  last  ifsuc  and  in  the  next  issue. 

I  Cement-Gun  Co.,  Inc..  Allentown,  Pa. 

SnninmlllliiiniimiiiiiiliiiiiiiitiillimiiiuiiiliiiiiiniiintiiiiiiiiiiTiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiniiiuiiiiii iiiiiiiiiiiiiiriniiiiiirii?      ^ii' 


aP 


ROBERTSON  PROCESS 
ASBESTOS  PROTECTED  METAL 

A  Rust  and  Corrosion-Proof 
Building  Material  for  Perma- 
nent Roofs,   Siding  and    Trim 

Write  for  Sample 

H.H.  Robertson  Co.,  Pittsburgh,  Pa. 


iiuiuii[iMiiiiriniiiiiiiiriiiiriiiiiiiitiiiiiii)iiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiitiii(iiiiiiiiiiiiiiiiiiiiMiiniii£ 


TRUSCON 


A^atex 


HARDENER 


BOOKLIT    ON     REQUEST 

Shipped  as  dry  Crystals,  for  making  Concrete  Floors  Hard  as  Iron 
THE    TRUSCON    LABORATORIES    —   DETROIT 
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STEADY  FOOTAGE 

Last  year,  in  758  working  days,  10 
MultiFoote  pavers  laid  390,309  lineal 
feet  of  concrete  road,  17.5  feet  wide  by 
6x7  inches  thick,  with  a  total  paver 
delay  of  only  5.7  hours.  That's 
STEADY  FOOTAGE. 


GENERAL  AGENTS: 
Foote  Concrete  Machinery  Co.,  1241  South  Michigan  Ave.,  Chicago,  HI. 
Edward  R.  Bacon  Co.,  51   Minna  St.,  San  Francisco.  Cal.  E.  J.  McHarg  &  Co.,  3  Crandall  St..  Binghamton.  N.  Y. 

Wilcox  Bros.,  Inc.,  152  West  42nd  St.,  New  York,  N.  Y.  Burton  Franklin,  Volunteer  BIdg.,  Chattanooga,  Tenn. 

Made  by  The  Foote  Company,  Inc.,  Nunda,  N.  Y. 


STEERS    BY  POWER 


^    «^ 


TV    tw    ^    TURNS  IN  ITS  OWN  LENGTH 


£iiiiiimiinillliiiiii mi' iiiiriiiin iiiiiuiiiiiiiiiniiiii iiiiiii 


iii)iiii[rMiiiiiiiinir[tMiiiiiiiiiiiiiiiiiiiii 


II'      u iiiiitiiiiiiiiiitiiMMiiiiit I Ill Ill mil mill <iiiiii> iiiiiiiiiiiuiiiiiiiHiiiiiiiiiimmimiitlll^ 


CEMENT  GUNS 

'Bought  — Sold  — %ented 

GET  OUR  PRICES  AND  ESTI- 
MATES BEFORE  BUYING. 

Cement  Gun  Construction  Co. 

5^7  So.  Dearborn  St.  Olirer  Building 

CHICAGO,   ILL.      PITTSBURGH.  PA. 


^lililiiiiillliiiiliiiiiniiiiiiiiiiiiiiiiniiiiiiiiiiiliiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirriMiijirr;  = 

91111111111 iniiiiiiiiiiiiuiiiiioiiniiiiiiJ jjiLiLiiiiiJiiiiiiJiimiiiiiiJUiiiiJiiJiiiJiumJiiiiiiiJ i ii rr iinirr i^  | 

I              TECHNICAL  PAINTS               f  | 

=    for  every  purpose.     Bridge  Paints   and   Metal   Preservative     =  | 

1    Paints  of  all   kinds.     Fume  Resisting,   Acid  Resisting,   Heat     |  | 

i    Resisting,  Mill  White,  Concrete  Paints,  etc.                                     |  | 

I             CHEESMAN-ELLIOT  CO.,  Inc.,  Paint  Makers              I  I 

=                                                     Established    1S76                                                     =  | 

i                                    S3  Flatbnsh  Ave..  Brooklyn,  N.  Y.                                     |  = 

1                               Works:  Williamsport,  Pa.,  and  Brooklyn.                                |  | 

ni I II iiiiiiiiiiiiim iiiiiiiiiii iiimiiiiimiiiiiiiiiimiiiimiiiiiiiiiiiiiiiMimirmiiiii iii iiiir  | 

aiillllUlllllllllllllllllllllliinillllMIIIIIIIIIIIIIIIIIIIMIIIIIIIMiillllll II IIIIIIIIIIIIIMIIIIIIIIIIIIIIIIII Illllllllllllll^  E 


FORHARDENINGS 
WATERPROOFING 


A  liquid  integral  hardener  makes  concrete  dustless  and  water,, -oof 

Used  successfull.v  for  eighteen  years.     Write  tor  details. 

ANTI-nVbRO  WATERPROOFING  COMPAfft,  Newark,  N.  J 


Tiiiiiiiniiliiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiii 
aliilMililliiiiiiiiiiiiiitiiiiiiiiiiii 


1,111 II Ill IIIIIIIMIIIIIIIIIIIIIIIII "IIIUII IIIIIIIIIIIIIM 

n iiiiiiiim t lull I mil ' '"iiiii iiiiiiiimia 


RDOFS 

TKe  FIRST  COST  is +heL7VSr 


AMERICAN 

CEMENT  TILE 

MANUFACTURING  CO. 

PITTSBURGH.  PA. 


Pyramid  Brand 

Pennsylvania  Slate 


?iiriimiiiii(iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiimiiiiiiiiiiiiiiiimiiiiiiiiiiiiii 


iiiiiimumiiniiiiiiiiiiiiMimiiiiiMiiiiiiiiiMiiiiiiim 


MiiSLATEk  i 

STRUCTURAL  ^-  1 

for  all  Industrial  purposes  | 

Our  service  does  not  consist  only  of  the  prompt  | 

delivery  of  the  slate.      Throiujh  a  complete  and  | 

fully  illustrated  series  of  publications  we  provide  | 

I          l/nsic  specifications  and  detailed  dnnvings  to  assist  | 

I          //;  securing  the  most  satisfactory  installation    of:  | 

Toilet    Enclosures,    Stairs,    Urinals,  | 

I       Shower  Stalls,  Laundry  Tubs,  Sinks  | 

I       and  Sink   Tops,  Switchboards,  Fuse  | 

I       Blocks,  Bus  Bar  Supports  and  Panel  | 

I       Boards.  i 

I             The  Structural  Slate  Co.  | 

I                              Pen  Argyl,  Penna.  | 

=, II III! Il.llllllllllll.ll IIIII Kllllll Ill IIIIK" lllllimilllllllllllllllllllltlE 
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WESTINGHO  USE-NATIONAL 

AIR  COMPRESSORS 


Bes^ 


Run 


Can 


't 


A" 


LL  Westingliousf-National  compressors  ecjuipped  with  the  dis- 
tinctive "HP"  control  are  "tool-proof"  in  tlie  matter  of  lubri- 
cation. Bearings  can't  run  dr\.  When  the  oil  in  the  crank 
case  drops  below  a  certain  level  the  automatic  control  prevents  further 
operation  of  the  compressor  until  the  oil  supply  is  replenished. 

This  is  only  one  of  many  features  which  combine  to  make  Westing- 
house-National  compressors  the  most  economical  and  serviceable  that 
can  be  bought. 


Westin&bousc-National  Air  Compressors  are  furnished  in  all  sizes  Irom 
11  to  550  cii.  ft.  piston  displacement:  stationary  jiiid  portable  types: 
A.C.  or  D.C.  motor.  Especially  adapted  for  factories,  foundries,  garages, 
office  buildings,  railway  shops  and  yards,  printing  plants,  etc.  Literature 
on  request. 

Westinghouse  Traction  Brake  Company 

General  Offices  and  Works:   Wilmerding,  Pa. 


Boston,  Mass. 
Chicago,  III. 
Columbus,  O. 
Denver,  Colo. 
Houston,  Tex. 


OFFICES: 
Los  Angeles 
Mexico  City 
St.  Louis,  Mo. 
St.  Paul,  Minn. 


New  York 

Pittsburgh 

Washington 

Seattle 

San  Francisco 


uilliiin I I II iiiint mini miiiiiun niuimiuiiiiiliuiiiiiinuiiiiiliiiiiiniii iiimii 

I      "WAY  DOWN  UPON  THE 
I  SUWANEE  RIVER!" 


iiiiiiiiHiiiiiiiiit'^      ^viiittiiiiiitriiirtniirttiiiiiiiiiiiiMiiiitiiJiiiiMiitiiiiiiuiiiiiiiiiiiiiiiiriiiniiiMiiiiiniiiiiiniiiiiiniiutiiiiiiitiniiiiiiiiiiiiiiiitiiiiiiiiiiiiiic 


Parsons,  Klapp,  BrinckerhoflF  &  Douglas 
84  Pine  St..  New  'i  ork  Hanna  BIdg.,  Cleveland 


WM.    BARCLAY    PARSONS 
EUGENE    KLAi'I* 


HFAJIY    M.    imiNTKEBUOFF 
WALTER    J.    DOUGLAS 


the 


You     know 
old    tune — 
here    are    some 
new  words  ! 

Here  yoi:  >^vc  a 
McKiernau  •  Terry 
No.  7  drivinK  'I.")- 
ft.  Concnie  PMr- 
for  Ihc  EDSCOTT 
Memori;il  Bridge 
over  the  i.  I  il 
"Suwanee  Ribber." 
While  Sprinps. 
Fla. 

Listen  to  the 
aiory : 

A     jet     was     u«c<3 

before  driving  ;iHd 

carried      down      to 

nbout  *!0  feet.  The 

piles    were    driven 

to       an       average 

depth  of   aboiU  *I3 

feet,   and   to   a   re- 

(juired     pafe     load 

of     .30     ton8.       In 

fact     practically 

three-fourths      o  f 

the  0815   foot  piles  in  Ihie  biidtie  were  driven   to   ultmui.    .^.u^.i.. 

A  cushion  built  up  of  three  •2-lneh  planks  was  uned. 

These   piles*   were   17    in.   square   at    bult.    lapehnu'   to    10   in.  equure 
at  the  point.     Not  one  was  shattered  in   the  drivlnir! 

Well.   sah.   "all   do   world   am   wad   and   weary"    nnssinir   around  with 

second   rate  pile  lianimcrs.    until   a   MeKiernaii  T  - f     on  the  job. 

Why?     Send   for   Bulletin   'J8   and  see  details 


I  I             Engineers — Constructors — Managers              | 

I  I    Design,  Estimates,  Supervision,  Operation  and   | 

I  I            Management,  Examination  and  Reports           | 

=  nniiiniHiiiHiiiiiiiiiHiiiitiiiiiintiiNniMiitnitiiiiiiiniMiiriiiiiniiuiiuiiiriiiiiiiiMiuiinihiiitiitiiiuiMniiiiiiiiiiiiiMHMiininiiiiiiiii? 

I  H<HHlliiiiiniiiiimiiiniiriiittiiHMiniiittiiiiiiuii(iiiiiirniiniimiihiiiiiiiniMiiiiiiiniiMiitimii»iiMiiMiiMiriniNimiMitirmii^^ 

I  I  The  Underpinning  &  Foundation  Co.^*>few"»^'ik'city- 1 

I  I            Difficult  Foundations 

I  I            Pneumatic,       Steel,       Concrete       and 

I  I           Wooden     Pile     Foundations.       Bridge 

I  =             Piers;   Underpinnins  Heavy  Building: 

I  I  "HERCULES"  STEEL  PILES 

E  oninitiiiniiiiiuiMiiiHHiiniiitiniiuiniiiiitiiiiHiuniiiiiiiiiiiiriiiiiiiiiiiiiniiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiijiiirS 

I         ijiiiiiiiiirtiiiii iiiiiHiiniiiiiuniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMtiiiiuiiiiiiiiiiiiiiiiiifiiimifiiiiiri: 


.,rtIlXAN  IRON  WOjjjf^ 

^  **  IHE  \UAIUUNGTON  (VUICANJ  **l>a 

STEAM  PIUE  HAMMERS 

PttE  BRIVEHS  AND  PHJE   DRfVING  MACHINEKT 


327  NO.  IRVING  AVE. CHICAGO 


3iiiiHhii>iiiiiiiiiiiiiiniiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiirMiiMiiiiiiiiiiiiiiiii(iiiiiitriitiiiiiiiiiiiiitiiiiiiiiiiiriiiririiiiiiiriiniiiiriiiiiifiiiiiifr 
jiMiiiiiiiMiniiiiiiiMttiiiMnMniMiiMiinininirnirMniinMiNiiiiniiMinMinMiiitiiiiMiniMMMiiiMiintiiiiii* 


I  McKiernan-Terry  Drill  Company 

3  RocU  Drills        Pile  Hammers       Lifting  Jacks 

3  Minini;  and  Quarrying  Machinery 

I  13   Park  Row,   New   York 

I  Wurkt   ut    Itovrr.    N.   J. 

I  Aoeneies    in     thr    fottotrinti     fttirt:      Bottoii,     riilcago,     ritUtmrKh.     Drrrland. 

1  DrtrolU    St.     I'aiil.    Sun    Kranrlnro.    Columbus,    O..    New    Orleans,    Phllidrlphla. 

=  Prirtliinrt.    Orcarm.      Fofiton    Rrprrgcntntirft:    BrIttKh    Slcfl    IMllnK    Co.,    Xjon'ion. 

s  Kttslanil. 

^iiluniliitiKiiniiiiiiiiiiiiuiiiiuiiinMiiiiminiiiiiiiiii:iMitiiiiiiiiiiiiniiiiiiiiiiiiMiiiiiiiiiiitiiMiiiiiriiiiiitiiiiiiiiiitiiiniiMiiii 


New  England   Foundation  Co.,  Inc. 

120   Tremont  Street,    Boston.    Mass. 

SIMPLEX  CONCRETE  PILING 

Open  Caissons — Difficult  Foundations 

Engineering  ami  Construction 


'iitMiiiiiitiiittritiiitrniiiniiMiMiiiiiiiiMiiiiniiiiiiiiiiiiiiniiiiiiii<iitiiiiiiiiniiitiniiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirMifiiiitiit= 
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For  Trenching  in  Rock 


You  can  cut  your  time,  labor  and  overhead  expense 
by  using 

SULLIVAN  ROTATORS 

( )perated    by  a 

Sullivan  Portable  Air  Compressor 

Rotators  weigh  38  lb.,  drill  easily  to  14  ft.,  and  are 
easy  on  the  runner. 

The  "WK-34''  tractor-driven  compressor  on  wheels, 
shown  here  at  work  on  a  sewer  job  at  Breckenridge, 
Texas  (Mackenzie  Constr.  Co.)  is  one  of  several 
Sullivan  Portable  types. 

Ask  for   Bulletin   477-D 


\A\»  NATIONAL 


mm 

ROADS 

mm 


UNOEHTME   AUSPICES 

A    R     B   A 

COLISEUM. CHICAC.O.ILL. 
JAN. 15     19     1923 

VISIT  OUR  EXHIBIT 


At  right:  Sullivan 
'•WK-34"  Port- 
able Compressor, 
belted  to  a  tractor 


SULLIVAN  MACHINERY  CO.,  124  So.  Michigan  Ave.,  Chicago,  IH. 


jiiitiiiiiiiiiniiiiiiitiiiiiiMiiiiiiiiiiiiiiiiiiii 


iiiiiiiiiuiiiiiDiitiiiiiiiiiiiiriiiiiiiiiiitifiniiiiiiiiiKnitiiiiiiiitiiiiiiiiim     sMiiiiiuiiiiinriiiiiiiuniiiiiiiiiiiiuuulUllllluuiiiiiiiiiiiiiiiiMiiiiiinitiitMniiiiiuuiiiiiniiniiiiniiiiiiiiiHiiiniiiHniiiiiiiiiniiinitn^ 


Buchanan  All-Steel  Crushers 


I  Simple — Strong — Durable 

I  C.  G.  BUCHANAN  COMPANY 

=  Incorporated 

j  92  West  St.,  New  Yo»-k  CS^y 

^iiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiniiiKti 
uimuiiiiiiiiniiiiiiiiMii  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiii 


MILBURN 

CARBIDE  LIGHTS 

FOR  CONSTRUCTION  WORK 

Burn  carbide,  obtainable  everywhere. 
Write  for  Catalog  No.  21 

The  Alexander  Milburn  Co. 

1420-1428   W.    Baltimore   St.,   Baltimore,   Md. 

STOCKS  IN  ALL  LARGE  CITIES 


illlllllttiilllllii: 
II  It   iiiiiiiiniiiiiinit: 


Tliiiitt 11 Ill mi iiiiiiiiiiiiiiiiitmiiiiiimiiiiriiiiiiiiriiiiitiii iiiititmimiiiiiiiiiiiiiiiriiiiiiiii 

aiiiiiiiiJiiiiJiiiiiHiiuiiiniiiiiMiiiiiriiiiiiiiir iimiiiiiniiiiiiiiiii iiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiimiiiiiiiiii riiiiiti ^ 

I  THE  UNION  LINE  | 

I         Consists  of  pile  ririvirg.  excavatins:  mac'linery,  roau  builders,  and        | 
=         contractors'   equipment,  i 

I        See  larger  advertisement  second  issue  ol  each   month.  | 

I  Union  Iron  Works  i 

I  Lackawanna   Siain.?,    Hoboken,    New   Jersey  | 

ariliii II 1 hi; iiii iiiiiniiii lii iiii mil" iiiiiiiiiiiii iimi"" "'""■■ 


PENNSYLVANIA 

PORTLAND  CEMENT 

Highest  Qualrly 


Manufactured  by 

Pennsylvania  Cement  Co. 


New  York 


Bosto 


Philadelphia 


Buffi^to     i 


p,iiiii»i iiiuij IIII iiiiiiii I iim iimi Ill I iiiiii"! iiiiiiiiiiiimiiiiii: 
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mmmm iiimiiiiiiiinmiiiiiiiiiniiiiiimriiiimiiiiiiiiiciiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiimiiiiiiiiiiiiMiiuiriiiiiriiiiiiiiiliir ii| 

PileWithaBIOfbot"  I 

ARTHUR  PEDESTAL' PIU-  | 

Four  operations  do  it  —  driving  | 

the  shell  and  core  into  the  ground,  | 

withdrawing  the  core  and  half  fill-  | 

ing  the  shell  with  concrete,  partly  | 

withdrawing  the  shell  and  tamp-  | 

ing  the    concrete,    filling   in    the  | 

remainder  of  | 

the  concrete,  | 

tamping  that  | 

and      wholly  | 

withdrawing  | 

the  shell.  | 

We  have  gotten  | 

out  a  mighty  in-  | 

teresting      little  | 

book   —   "Mac-  | 

Arthur      Facts"  | 

—   which   you  = 

will   be  glad  to  | 

read.      Ask     us  = 

for  a  copy.  | 

MacARTHUR  CONCRETE  PILE  I 

&  FOUNDATION  COMPANY,  Inc.  | 

12  John  Street,  New  York  City  | 

a       Chicago          Plttsburph           Cleveland,  OWo           Montreal.  Que.  | 

I       Caniidlan  MacVrthur  Concrete  Pile  Co^  No.  10  Catluart  Street,  I 

I                                                         Montreiil,  F.  Q.  = 

^iniuiiiiiiiiiuiiiuiininniiiniiiiiiiiinniiiiiiuiniiiiiiiiiitiiiiiiniiiiiiniiiiiiiiuiirriinuinniriinniiiitiiiniriiiiirrriiiiittriiniiiiirifs 
biMiiMiiMUMMiininiininiiiniiiiniiiifiiiniiiMMiiMiiMiniiMiiiiiiMnMiiiiiMiiiiniiiriiiiiiiiiMiiiimMiinif 

5lj  ^   '-"       ■ S'm.        t^ 

Small  in  Size,  but  a  Biff  Money-Maker 
if  you  need  a  machine  to  move  100  to 
300  cu.  yd.  per  day. 
Hero  is  JUst  ttiw  lypf  of  poHor  tlr.iK  :siT;iiur 
oultll — corauact.  iiicxpt'nslvf,  taslly  lu  'w  I 
from  place  to  place — that  owners  o(  mujII 
gravel  pits,  luivc  tioen  looking  for.  WnU  Kr 
(older. 

SAUERMAN  BROS. 

S3  W.  Jackson  Blvd.,  Chicaso 
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-rT"irilll I "■■■■"""■■■■i"i""i""i""iiiii"i"iiiii""i"""i""i"i rrirriim|n^iiiniii!i 

Dredging 


i  Filling, Land  RecIamation,Csui2ds  I 

I  and  Port  Works  I 

I  River  and  Harbor  Improvements,  | 

I  Deep  Waterways  and  Ship  Channels  | 

I  We   are   equipped   to   execute    all   kinds   of   dredging,  | 

I  reclamation   and  port  works   anywhere   in  the   United  i 

I  States.  I 

I  CONTRACTORS  to  THE  FEDERAL  GOVERNMENT  | 

I  Correspondence  Invited  from  South-  | 

I  ern    Officials    and    Corporate    and  I 

I  Private    Interests    Everywhere^  | 


Largest  Plant        Longest  Experience  | 

Atlantic,  Gulf  and  Pacific  Co.   | 


New   York:    21    Park  Row 
i  Houston,  Texas:  Scanlon  Bldg.  | 

^uniiiininminninriniiiniiuuiiiuiiiiiiiiiiiiriiiriiitiiriiiiiiiMiiirtiiiiniiniiiniiiiuiiii'iitiniiitiiiiiiiiiuiiiiiimiiiiiuiiiiimiiiimiE 
guilllllllllllllliuiinniiriiniiniimililiiiiiililllllllllllllulllllllllllliminiTiiiiiiiiiiiiiiiiliiiiniriiiiiiiul m\ iiiiiiiiiii  luy 


I  Sauerm/j<  Portable  Power  Scraper 
I  dolivcnnfi  ^ravcJ  tp  a  small  scr«G(undptAnt 

HiiiitiiiiiiiiiiiiiiiiiitiiiiiiuiiiiiiitiiiiiiiiimiiiuiiiiiuiltiiiiuiiiiiiiniiM' 
^iiiiiiiiiiijiiiijjuuiiimiiijuiiiiiiiiiimiiiiiuuiiliiumiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


LKEYSTONEi 


Tl.c  KEVSTONI-  i.s  .1  highly  vcrsaulc 
traction  steam  shovel  with  A\\  the  effi- 
ciency of  specialized  design,  usable  with 
three  different  interchangeable  scoops 
— Skimmer,  Ditcher  and  Clamshell — for  Road  Grading,  Trenching, 
Back  Filling,  Cellar  Digging,  Pit  Mining,  Loading,  Unloading  and 

Handling  Mjtcriali.     Can  be  equipped  wilh  electric  motor  dri\c  for  me  in  buildings. 
Saves  6r4t  cost,  movinj;  co*l  and  upVecp, 
and  is  rcadi])'  sold  or  reoled  for  any  iaft 
ofridvjtioa  job.     A  nltablc  raad  »hot^ 
t>i  n-m.uijbU  adjpubtlity  to  ocher  luf*. 

Model  4 

Uton 
AH  Sled     [>' 

Excivjlor 


AMBURSEN  DAMS 

Best  For  Any  Foundation 


IIIkIi  Siifft.v  Furlnr 
Rupiil  CoiUitrurllnn 


Stnit  for  Coxt  Data.   T.iteraliire,  Photos,  i 

Ambursen  Construction  Co.,  Inc.  I 

New  York  Atlanta  Kansas  City  = 

^rlliiiiiniiiMiiiiiiiiiiiiiiiiiiiiiniiiiiiiititiii iiiiiiiiiiiiiiiiiiriiiiiii iiiiMiiiiiiiiiiiiiiiiiiiiiiiiiimiiiuiiiiiimiiiiiiiiiiiiiiiiiir^ 

01UIIUIIUIIUII iiiiiir iiiiijuimiiiiiiiiiiiiiiiiiiiiiiijiiiijir iiiiiiiiiiiiiiiiiiiiimiiiimiiiiiiiim iiiiiiiiriiuniii ig 


liiiiiiiulUP       ^iiiiitniituiiiiiiiiiiiiiiuiiuiiiiiiiiiiiiiiiiiiiiiiiiuiiiitiiiriiiiiiiiiiiiiiiiiuiiuiiiiiitiiuiiumuiiiiniiiiiniiauuiiiuiiiuuiuuiuuiiuinii? 
niiiiiiiimiiiiig     ^uiilliuiJiiiiiiiiiuuiiiiiiiiiiniimiJiiiiJiiJiuimiiiuiiiuiiuiiiiiiJiiiiJiiiiiiiii i i iiimiiiiiiiiiimiiiiimiiiiiiiiimuiiin| 

POTTER  j 

Trench  Machines,  Trench  = 

Braces,  Buchets  s 

POTTER  MFG.  CO.        | 

3505    E.    Washington    St„  I 

I  Rental  or  Sale  INDIANAPOLIS,    IND.  | 

5imtniinnimiiiiiniiiiiiitnimiiiiiiimiinrrniiittinriimiiniiHnmiirriniiirriiniinimiiniiitiiiitiininii niiiitiriiiniiiiiitiimiii 

IS     siiiiUMiiiititiiiiiiiiiniiiiituiHiintiiitiiniiiiriitMiniiniiiintiiitiiitiiiiMiinitiiiiiirtiiitiiiuiiiiiiTiiiniiriiiiiMiiiiiiriitriiitiuriitiiriiiii 


Low  First  Cost  | 
No  .Maintenance  = 


Spencer,  White  &  Prentis 

100  West  41st  St.,  N.  Y.  C. 

Foundation  Specialists 


Monighan 

Walking  Drag-Line 
9|  Excavator 


I      Steel  Tubes  to  Rock  "Pretest"  System      I 

^iiimniniminiiiiiiiiiiiiiiitiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiii iiiiutiiiiiiiinnnimiiiiiiiiuimiiiiiuiiinimiiiiiiiiuniiuD 


2^ighdn  Mdchin^"(iC^^ 

xit      2020  CJrtoll  Ave.,  Chlcajo    if  '-^^^^J 


ailllllliiiiiiiiiiiiriiiiiiMiiiiiiililliiuiuilt:il(lllllllluimilltlllltllltlllltiiiuiilllllHlHlllltllllillillliiiiiiirtiiiniititiiri(ililininiiinillllr 
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M  TRADE     MARK-%      7" 
TJND  V- 
ESTABLISHED  1869  A 

Hoisting  Engine  for  Derrick  Work 

in  connection  with 

MuNDY  Swinging  Engines 

OUR  improved  engine  with  double  fric- 
tion drums,  as  shown  here,  is  con- 
structed for  quarry  work  and  is  customary 
equipment  for  derrick  work  with  separate 
swinger. 

When  used  in  quarries  for  operating  a  boom 
derrick,  one  drum  is  used  for  lifting  the 
stone,  the  other  for  raising  and  lowering 
the  boom. 

Write  for  Steam  Hoist  Bulletin  Fully  Describing  This  Hoist 

J.  S.  MUNDY  HOISTING  ENGINE  CO. 
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New  York  Sales  and  Export  Office:  30  Church  St. 


ATLANTA 

BKAUMONT,  TEXAS 

BOSTON 

BL'FF.iLO 

CHICAGO 

CHARLESTOWN.  S.  C. 


CINCINNATI 
CUn' ELAND 
DALIiAS 
DENVER 
DES  MOINES 
OKAND  KAPIDS 


HOCSTON.  TEXAS 

HCNTINCTON 

INDIANAI'OLIS 

.lACKSONTILLE 

K.\NSAS  CITY 

KNOXVILLE 


LOS  ANGELES 
MILWAI'KEE 
.VnNXEAPOLIS 
MOBILE.  ALA, 
MONTREAL 
MORGANTOWN.  W.  VA. 


NEWARK,  NEW  JERSEY,  U.  S.  A. 


NEW  ORLEANS 
NORFOLK 
OTTAWA.  CAN.\DA 
PHILADELPHIA 
PITTSBURGH 
PORTLAND. ORE 


rtOANOKK.  VA. 
RICH.MUND.  V.A. 
.SA.\  FRA.NCISCO 
.SALT  L.IKE  CITY 
SEATTLE.  WASH. 
SHREVEPORT,  hA. 
ST.  LOUIS 


I 


yiMiNiiiiir»iiiiiiiMiiiiiiiuiiiiiiiitiniiiiiniinMiiiiiiriiiiiiiiiiiiiiiritriiiinitiiiiiiiiiiiitiiiiiiriiiiiiiiiiirrirriMiiiiiiiiiiiiitri[iiiiiiiiiiiiiii& 

Dobbie  Derricks  | 

and  Hoists 

Stocks    of    Fittings,    Blocks,  | 

Sheaves,  Winches,  etc.,  car-  I 

ried  by  our  agents —  | 

G.  S.  Green  Co..  New  York.  | 

Beckwith  Machinery  Co.,  Pitts-  1 

burgh,     Cleveland.     Charles-  = 

ton.  W,  Va,  = 

P.  I,  Perkins  Co,,   Boston  | 

j               DOBBIE  Foundry  &  Machine  Co.  | 

5                                                 Manufacturers  i 

I                           Niagara   Falls,   N.   Y.  | 

^uiiiiuiiiiiiiitiiiiiiiiiiiiiiiiiiniiiiiiiiriiiiriiniiiriniiiiiuiuMiuiiiiiiiiniriiiniiititiiiiiiiiiiiiiiiinririftitiiiiiiiiiiiinniitruiiiiiiirriiiiiR 


^iiiitiiiiriiiiiiiiitiifniiiiiiiiiMiiiiiiiti 


'> «■" iniMiiiiiiimttiiiiiiiiiimiiiiiiiiiiiinimii iiimiiiimiiiiiiimiiiiiimrtijinrK 

Clyde  Electric  Hoists 


JiiiiiiiiitiiiitiiiniiiiimtiiiiiiitttiiiiiiirriiiiiiirtiiiifiiiiiiirriiiiiiiiriMiiiiiiii 

O.    K.    Double 


iiiiiiiiiiiiiiiiM)itiiiiiiiiiiiiiiitiriiiiiiiiiitiiiiiii|^ 

Drum    Hoist  = 

with  Multiple  Cylinder  Gasoline  Engine  = 

Four   cylinder,    15-hp.    gasoline    engine    similar  | 

to   a   motor    truck,    adapted  to  lu-avler   demands  = 

of    hoisting.       Hoist     is     considerablj'     lighter,  = 

takes     up    less    space,    cmi    bo    moved    rpadily.  = 

Kepairs    in    any    automobile    gariige.  = 

III    8,     12    and     1.1    iip..    hoisting    spPi-ds    from  = 

125    to    150    ft.   per    ndnutf;    lift    1500.    2*200  = 

and    2S00    lb.    respectively."       Write    us.  = 

•We    also    can    furnish    HOISTS,    electric    mn-  = 

f\    l/'        '                               *"^    equipped.  = 

=             U.K..  Clutch  &  Machinery  Co.,  Columbia    Pa  | 

niiiiiitiiiiimMiuiiiijuMriiiiiimimi iiuinuuuiiiimii mitmiimmiiiutuum nn  n  lum.- 

giiiiiiiiiriiiiiiiitiiiiiiiiiiirrijiiiiimrnmiHtiiuiiuMiiijiiiiiiunMiMiiniririrMiittiiiiiiiiitiiimmimi         ii  luuii 

FLORY  HOISTS  | 

S.  FLORY  MFG.  CO.,  BANGOR,  PA.    | 

New  York:  95  Lilii-rly  St.  I 

Hartford.  Conn.:   K,  It.   Nolile  Co.  S 

Chicago:  3Iona«lnock  HUIk.  = 

,                    Rirniin};h:ini,  Al.t.:   CIius.  T.  Lehman  Co.  = 

-           /-»  ^"^                         HundnBlon,  W.  Va.:  Banks  Supply  Co.  = 

I           l^et  the                      I'itl>l>iMi:h:    House  Bids.  I 

g                   Catalog           Buffalo.  N.  Y.:   Finlay  Wheeler.   Inc.  | 
siliiiijiiiiiiiitrtHiiiiiiiiirtiMiiiiiittiiiititiiiiiiiititiiiiiiiitiiniirittiiiiiiiiiiiiirtiiirriiriiriiiiiiiiiiiiiiiirriitriiittiiiiiiiiiiiitrriiiiiiiiiiixrir 


I  The  satisfaction   of   possession  and 

I  the  pride  of  performance  distinguish 

I  the  owner  of  a  Clyde  Electric  Hoist. 

j  Continuous  Service  and  the  low 
I  Operating  Cost  are  guarantees 
I  for  better  profits. 


Clyde  Iron  Works  Sales  Company 

DULUTH.  MINN.,  U  S.  A. 
Sole  Distributors  for  Clyde  Iron  Works 

NEW  ORLEANS  SEATTLE 

JACKSONVILLE 

i^triiiiiiMtilllttiiiiiiiiiiiutiiiiiiiiiiririillllllliilitiitiillllin »iiii<llilliliiliiiliiiillilinilitiiiiiiiiiiiiiiliuiirrilllliliiuiliniiiiiii^ 


=NEW  YORK 
i  CHICAGO 


CINCINNATI  = 
PORTLAND  i 
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LIDGERWDDD  CABLtWAYS 


Requests  for  catalogs  invited 


Steam — Electric 

Stationary — Radial 

Traveling 

Illustration  shows  five 
Lidgerwood  Cable- 
ways  used  by  the  Di.xie 
Construction  Co.,  build- 
ing hydro-electric  dam 
at  \'erbena.  Ala.,  for 
the  Alabama  Power  Co. 
Cableways  have  proven 
themselves  invaluable 
on  this  class  of  work. 

They  handle  plain  or  auto- 
matic dumping  skips,  grab 
buckets,  concrete  tubs,  forms, 
and  more  derricks,  hoists  and 
ntlri-r  construction  machinery. 

HOISTS 

DERRICKS 


LIDGERWOOD  MANUFACTURING  COMPANY 

96  Liberty  Street,  NEW  YORK 


Philadelphia  Pittsburgh  Chicago  Cleveland 

Canadian   Allis-Chalmers,   Ltd.,   Toronto 

dao  Paulo.  Brazil  Rio  de  Janeiro,  Brazil 


Los  Angeles  Seattle  Detroit  Portland,  Ore. 

Woodward,  Wight  &  Co..  Ltd..  New  Orleans 

Mexico,  D.  F.  Apartado  812  London,  England 


uttiiiMiiinriiiuiii:iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiHiiMiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiitiiiiiiiiiiiiiiiiiiiiMiiiiiiiiii 

I  Proportioned  for  Fast 
IWork 


:_>iiiiitiiiriiiiiiinilltllltllllliliiiiMiFiiiiiiiPM(pitr)iiti(ii(iiiitiiiriiiiniiniiriiiiiiiiiiiiitMtiiiiiiillitllltllllMniiitiiinlluiniliUiiHliuli^ 


Every  detail  of  the  | 
Stroudsburg  Engine  is  | 
designed  to  take  full  ad-  I 
vantage  of  the  125| 
pounds  boiler  pressure.       | 


Stroudsburg 

Hoisting  Engines 


Ask  any  Stroudsburg  user 
what  kind  of  service  he 
gets — from  the 
and  the  works. 


engine 


Kope 


^'^''-^-ilrii'^       AND 

-RIAI^'^eTRAMWAYS 

Send  for  lUuetraled  Catalogue  j 

American  Steel  &*Wire 


li 


Chicago  -Newark 


c 


ompany  jj 


I  STROUDSBURG  ENGINE  WORKS  | 

I  66    North    3rd    Street,    Stroudsburg,    Pa.  | 

^ iiiiiitiiuniriiiiiiiiiiiiniiiiiniiHiiiiiriiitriiiiiiiniiiitiimiiiirMiiniiiiriiiiii triiiiiiiiiniiMiiiiirtiiiiniiiiiiriiiniiiimiiiiuil 


^■iiMiiiuiHiiiiiitiiiJiiiHiiiiiininiiiiiiiMiiiniitiiiiiiniiiliiiiitiiiiiiiitiiiiiiiiihitiiiuiHiitiiiiiiiiiiiitiiiiiitiiitiiiitiitiiiiiiiniiniitHiiii: 

I     aiiii,,^iiiiiiiiriiiiuiiiimiiiiiiiiiiiiiuiiiiiiiniiiiiiuiiiiiiiiiiiiiiiiiifiiitiiiniiiiiiii iitiiiiiiiiiiiiiiiiiimuiiiiiimiiimmMiitumiuui^ 

PARSONS 

I      TRENCH  EXCAVATORS     BACKFILLERS 
THE  PARSONS  COMPANY 

I     i  NEWTON,  IOWA  | 

=       3  S 

=      >niniiiiiiniiiniiiiMMiHiMinMiiiiiiniiniiiiiiitiiitiiiMiiiMiiHiiiiiiiiiiiiHMiiiiiiiiiiiiiiiiiiiiiiiitiiiniiiiiitiniiiiiiiiriiiiniiiiiniinfiuK 

E     i:iMiiiirniiiiiniiniMirMiiirniMiiiiinrMiiiiiiiiiirMiriiiiiiiiiiiiir)iiiiiiiiHi?iiritiiiiiiiiti)iiiiiiiiiiiiiiiiiiiitiiiiiiirniiiiriiiiiiiiiiiiiiinimB 

NATIONAL 

Steam — Electric — Gasoline  = 

HOISTS— DERRICKS 

also  PILE  HAMIVIERS  i 

Send    for    Catalog  p 

National   Hoisting  Engine  Co.  = 

Bergen    St.,   Harrison,   N.   J.  = 

iiiHiiiiiiiiiiiiiiinitiiiiiiiiMiiiiiiiimiimimmiiiiiiminiiiiiiiiiiiiiiiiiiMiiiMiiiiim > iiiiiiiiminiimniiiiiimiimmiimiiiiiis 
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i)||IIMIItllllMII«ll< 


II tiiiiiiiiJiiiiiiiiiiiiiiiMiiiiiiiiiniiiuiiiii 


"" iiitiiiiiiiiiiniiiiiiMiiitiiiti'     giUliniiirttriiiiiiiitttiiittiiiiininnrriiiiuuiiuiiiiimiiiitiiiiiiiuiiiiiiiiJiutuiuuniiuiJiiiiiiiirir iiiiniiiirritiiiin iiirrtnmiin'^ 


I  Chicago  Office,  Railway  Exchange  Building  | 

?iiiniiiiiiiiniiiinii]tttiiiiiiiiii[iiiiiijiiniiiii[iniiiniiiiiiiNiitnuiiiiiiiniii{intuiuuiiiiiiiiiiiiitiiiuiiiiniiiiitiiiiiimiimii^ 

SiiiiiMimimiiuiuimriiiiiiiuiiiiuiiiiiiiiimiiiiiiiiiiiiHiiiiiiiriiiiiiiniiiiuuiniiiiiMiiiNiiiiiiiiiiiiiiiit iiiiiiiiiiiiiiiiiiiiiiiii ^ 

A  I 

Proven  Crane  i 

With  A  I 

New  Mounting  | 

Tile    Eyei's    "Ti'uckrane"    is  = 

our     standard     Model     "I"  = 

Auto-Crane  arrang'ed  to  fit  | 

a  5-ton  truck.  Its  increased  = 

"movability"     on     the     job  i 

toerether    with    time    saved  = 

between     jobs    is     opening"  = 

new  fields  for  crane  service.  = 

Ask     for     "  Truckrane "  = 

Bulletin.  I 

I  THE  BYERS  MACHINE  COMPANY  | 

I  250  Sycamore  St.^  Ravenna,  Ohio  I 

=     Builders  of  Full  Circle  t"raJie8.  "Auto-Cranes,"  Buckets,  Hoist-s,  etc.  = 

iiiitiiniiiiiiiuiiniiirtiniiiiiiitiiiiiittniiiiiiiutiiiiiiHtMiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiniiininniiiiiMiiiiiiinininiiiiiiiiniiinMiiii^ 

^{MiiiumMiiiiiMumiiiiiumiiiiimiiiiiiiiiiiniiiiniiiiiiiiiiiiiiuiiiiiiinnuiuiniiiiiiiiiiiiiiuuimmiiiiiiiiiiuuiiiiNiiiiiiin 

I   A  Dependable  Wire  Rope  | 


I  Hercules    (Red    Strand)    Wire  Rope    is    wear    resisting  | 

i  at    every   point.        Its    unusual  combination    of    strength,  | 

I  toughness   and    elasticity    make  it   economical   as   well   as  | 

i  dependable.  | 

I  Established   1857  | 

j        A.  Leschen  &  Sons  Rope  Co.        | 

I  St.  Louis,  Mo.  I 

I        New  York  Chicago  Denver  San  Francisco        | 

^illllllimiliniiiilllil iiiiiiii rii luiiiiiii ii i i miiiiiiiii iiiii: 

^lllriiiiiiiiiiiiiiiiitiniiimitiiiiiiiiiiiiiiiiitiliiimii ttiniiiiiiii i iiihiiiii iiiiiiiiiiiiiiitiirtliiiiiji 

MOORE  SPEEDCRANE     | 

A     lightweight,     flexible     speed     crane    that    rcpre-  = 

sents  the  greatest  advance  made  in  crane  construe-  = 

tion  in  the  past  20  yL-ais.  S 

Has  a  single  universal  clutch  that  swings  the  crane,  5 

propels 'the -machine,   raises   and   liiwers   the   boom.  S 

Send   for    literature.  3 

MOORE  BROS.  I 

=  New   York   Life   BIdg.,   Chicago,   III.  | 

fiiiiiiiii iiiiiiiiitiiiJiiiiirmiiiimimiiiiiitimtiMiiiiiim iiiiiiiiimimmuiiiiiiiiuiiim i tiirmminiiinMimiiiiiiR 

iiiiiiiiiiiiii iiiiiiHiiiiitniiiiiiiiiiiiiiiiiiiiiti^ 

CRANES  I 

EXCAVATORS     i 
LAND  DREDGES   | 

Walking,    Track    Crawler   | 
and  Floating  Type  = 

BAY  CITY  DREDGE  WORKS  I 

2603  Center  Ave.,  Bay  City,  Mich.      | 

^illlllllllllliiiiiiiiii IIIHIIIII ittlllliiiiiiiiiiiiniiliiiiitiiiiiiiuiiiiitliiniiti liiinin iiiititiiiiiiiiiiiliiilMiililillllliliii; 


HAY  CTTY  jrOTOK  CRANE 
CONVEKTIHI^E.     Operates    % -yd. 
cliiinshell.  skimmer  scoop,  Jitclier 
sni,.p.    ilragline,   shovel, 
magnet,   or  hook. 


The  Type  BC  "Industrial"  Crawling  Tractor  Crane  is 
pre-eminently  adapted  to  the  needs  of  road  contractors;  coal 
dealers,  gravel,  sand  and  stone  producers  and  moderate  size 
manufacturing  plants. 

It  can  be  equipped  to  handle  a  hook  and  block,  grab  bucket, 
drag  scraper  bucket,  wood  grapple,  electric  lifting  magnet, 
shovel  dipper  and  pile  driver  leads  with  drop  hammer. 

Strict  adherence  to  all  considerations  of  quality,  including 
well-developed  designs,  results  in  products  that  are  un- 
excelled. 

IVrite  today  for  Catalog  No.  113. 

iNDUSTRIALWORiS 

1  .     RJSinr    CITV;  T  T.MICHIGAN. 

NEW  YORK  DETROIT 

50  Church  St.      Franklin  Trust  Bldg. 
CHICAGO  PHILADELPHIA 

McCormick  Bldg.       Widener  Bldg. 

3                    F.  H.  Hopkins  &  Co..  Montreal  and  Toronto.  Canada  i 

=  Locomotive    Erection     aiicl    Wrecking    Cranes,     5     to    200     tons     capacity.  Pile     = 

3  Drivers.     Pillar     Cranes,     Transfer     Cranes,     Gantry     Cranes.     Crawling     Tractor     3 

3  Cranes,    Rail    Saws.    Crab    Buckets,    Douhle- Acting    Steam    Pile   Hammers,  Wood     = 

g  Grapples.  H 

m                  Prompt  deliveries  can  be  made  on  any  type  of  crane  = 
FliiiininMniiitrminiiiiiiirrmiiiiiiumiiiiiiiiiimniiiimmiiiiiiiitiuiiiiiiitmniiiiuimniiiimniiiiiumuiminm^^^^ 

^iniummiiutmiuiiuiuujiuiuiiJiuuiiumimuuiniiiiiiimiiiiuuimuiituimmtimiNini^^ 


CLEVEUNDI 

CRANES  I 

Depend;it)Ie  ;is  the  suu.  = 

Gel    our    quotations.  = 

The  Cleveland  Crane  and  Rng-ineering:  Co.  = 

Wickliffe.  Ohin  i 

50  Church  St.  Farmers  Bank  BIdK.  = 

New  York  <'ity  Pittsburgh.  Pa.       = 

1  lEi  E.  Larnod  St.,  Detroit.  Mich.  = 

_______  141S  1st  N'ali<in:tl  Rank  Pldc.  Chlcapn,  111.       = 

piiiirnmunmiimnMiiiiinminiimimrmmiiiimiiiiiiiiiiiiiiniiimiimiiiiiiiiiiniimii munint iiiiiiiiuumiiiiiiiiii? 

^MriiiiuijiiniiiiitiiiiiiiMiiiiiiiiiriiiiiiiiiiiiliiiiiiiiittMnNiiiitiiiiiiiiiiiiiiiuiiiuiiiiiiituniiniiiiiiiiiiiiiiiitiiiiiniiiiiiiitiinniiiiiiiii^ 

j  A  complete  line 
I  proved  in  service. 
I   Patented   crawler  base 

"I  provides  unequalled  mobility. 

I  Cranes  —  with   clamshe 

I  bucket  or  grappling  hooks. 

I  Draglines  —  for  drainage 

I  jobs,  excavating,  grading. 

I  Shovels — with  only  one  mo- 

I  tor — gas  or  electric. 

I  NORTHWEST  ENGINEERING  O 
=  Chicago,  Illinois 


The  Northwest  Crane;  = 
"Kocs  iiny^vhere  a  eruno  S 
caji  go,  docs  anything  = 
ft  craiio  can  do."  = 


NORTHWEST 


CRANE 

DRAGUNE 

SHOVEL 


MiiiiiimHiiiNiiaMiiiiiuiiiiiuiimmiMtnMiiimuMihaiMMiiiiiiiimniitiuiiHiiiiiniiuiiiiiniiiiiijiiMtiiinniiiiiuiiiiiiuiiiiiiiiiiiniiiimiiiuiiiiim^ 
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O.  S.  Dependable 

7  and  12-ton  Cranes  with  Crawling  Tread  | 

Possess  almost  uiiliinited  m.il.ility.      Their  radius  of  operation  | 

and    variety   of    uses    make    them    economical    in    almost    any  | 

field   where  materials  are  handled   in   any  quantity.  | 


Let  us  show  you  these  cranes  in 
operation.  See  them  mount  obsta- 
cles, travel  through  the  mud.  turn 
in  a  IS-foot  radius,  unload  a  car  at 
a  cost  of  from  3  to  5  cents  a  ton. 
This  is  the  crane  you  will 
want.  Write  us  outlining 
your  conditions. 


t£^"  B  Osgood  Steam  Shovels 

workman-  ,    AJf  E      =  *^ 

Hei"*"'       SbKS""  M  i   i   ^  Built  in  a  wide  range  of  sizes  from  34  to 

capacity,       HHbn  m  Alii  6  cu.  yds.  on  continuous  tread,  traction 

service  rw-' .    ^^Hb^'  ^^g  '.'■  1      —      s  -' 

wijihanV  '      W  =   -  ^""^  Tailroad  trucks,  each  embracing  the 

cranes  '  111  samc  high  standard  of  efHciencv  in  speed 

on  the  I     =      i  ^  ''.  J     ,  ,  •'  ^ 

market.  .  |    I  of  Operation  and  low  upkeep. 

II  3^  and  1  cu.  yd.  capacities  are  of  Revolv- 

I   I  ing  type  and  readily  convertible  to  crane, 

:   I   1  clam  shell  or  dragline. 

■"11  The  Steam  Shovel  worth  investigating 

I  ORTON  &  STEINBRENNLR  CO.  |    |  JHE  OSGOOD  COMPANY 

i  Offices:  Chicago,   III.  =      i  ««        •  i-vl  •         ii      o 

i  Factory:    Huntington,   Ind.  |     |  Marion,   OhiO,    U.   S.   A. 

ii.t.iiii.iiiimiitiiimifmtiiiiiuiiiii.i.iii.i iiiiiiit it i .iiimi.ti u (iiiiiiiitiiiiiiiimminiinnririiiniiiiiiD     nlHIIIiuiiiimiiliiiiitiiiiniiniiiiiiniittiiitiiiiiii.tiii.iiiiiNrriiiiiiiiHiiiiiiiiiiiitiiniii.iii.iiiiiiiriiii.iimirriiriiiiiiiiiiiiiimiiiniiiilli 

jii.i iiiiiii.iiiiiiiiiiiiiiii iij iiiiiiiiiiriimmij inniiiiiiiiiiiiiiimiriiimiiiiiiiimiiiuiiiiiiiiiiiiijuijiiiiill     yi" iiimijiMiiiiim.iiiiiiJiiiiiiiiiiiiiiiiuiiij i.iiuiiiimiiii iiiiiiiii i .ii.iiiiiiiiiiiiiii.iiuiiiiiiiiiiiiiiiiHiiiiiiE 


I  o.  s. 

E  Always 

i  Depend- 

1  able. 


LOCOMOTIVE       CRANES 

,  CLAM  SMELL  BUCKETS  -  SHIPBUILDING  CRANES 
*        CAR  DUMPERS  PILE  DRIVERS 

1  The  McMyler  Interstate  Co.  J 


CRANES 


All  Types 
All  Sizes 
CAR  DUMPERS 


Pile  Drivers — Clam  Shell  Buckets 

The  McMylcr  Interstate  Co, 
Cleveland,  Ohio 
nUANCH  OFFICKS:  New  Ynrk  rity.  175fl  Hudson  Tennlnfll 
UltlK. ;  Chlcuao.  III.  Sl'l  KUhon  Hklg. ;  Seattlt.  Wash.,  Horc 
BlUji. ;  Denver,  Colo,  ISlh  luid  Wiizi-o  Sts.,  San  Fnuiciscit. 
(.'altr. ;  407  Mcrchunls  Exrlianee  Bldc- :  New  Ork-ans.  La..  411 
Mntson  Blnndip  Annex;  ItLniiinBhani,  Alu.,  Brown-Miirx  BIdg.. 
l{u>ti>n.   2'U    FrniiUhn  St. 

':iiniilimilinuuriiiiiiiiiiiniKiiiiiiit»iiiiniiriiniriiiiiiiiiiiiiiHiiiuiiiitiiiniiiitiiiiiiiiiiuiiiniutiniiiiuiuiiiiiiuui>»tiiiiiiiiiiiiiHi5 
aiiriiiiriiiimiiniiiiuiiiiiiiiiiniiiiiiMiiiiiriiiiMiiiniiiiuriiiiiriiiuiwiiiiniiintiiiiniiiiurriiiiiiuMiiiiiiiiuiiiiuiiiiiiiiiiiiniuuiiiiitiitt 

I        The  Value    of    Unpolished   Black   Shovels        | 

i  Someone  has    said  that   "A    pnllshcd   shove!    ly    a    black    phtncl    siioHrd."      Tlio  = 

S  wli>'H  and  whorrforoi  o(  lhl<i  statement  and  Tull    Inroniiatlon   ri'ifarding  tho  advan-  = 

5  tages    of    riTTSIU-HCIM    SHitVKLS    ft.r    all    kinds    .ir    liu'KliiK    will    bo    found    In  = 

i  a  ni-w  foIdtT  which  rimy  ho  scturid  wKhoiu  charge  fruin  Mr.  C.  B.  Sttlley,  TlltS-  S 

=  bursh    Shovt?!    t'oinpaio',    I'lltshuitch.    I'l-nna.  1  ' 

I  PITTSBURGH  SHOVEL  COMPVNY  I 

I  Sixth  nnd  Smlthflrlil  Strrets,  PlttNburKh,  ]>ii)na.  | 

niiinmiiiMiHiMiiiiriMiiiMiiiriMniiiiiJMiiiriiiittMiiijiMiiiiiiiiiMiniiiiniiMiiiiiiiiiiuririiuHtiiiiiitniMitiiiiiiihrriiiuniiniiiiiniiMi^ 
|iiiii:iiiiintiimriiiiiinuiiMiiiiiHnir»triiinrniiiiiniirriiiJiiiiniiuiiitnniiiMiiimniiiiiiiiiiiMiiiiiiniuMiininiuiuiiniiintrtriiiiim 

i    BUSHINGS  AND 
I  BEARINGS 


iMatl.,'  of  hiipi^rior  quality  Gun  Metal  Bronze,  g 
Tbt'i*u  bu^hin^  aud  bearings  when  lilted  s 
with  S 


Trade 


METALINE 


Mark 


roqiiiro  no  nil  fin-  lnhrir:i(l<)n.  '  = 

BcHt  for  hot>llt](r  inintnsc:^,  s 

C.itaku;'  on  rftim-it.  = 

THE     METALINE     COMPANY     I 

i     67  West  Ave..  Lon.:  Island  City,  N.  Y.  Til  H..n-.r*  Point  2318.      | 

9lt...llli...iii>..ili...ii..iiiil. iHiii.. iiiiiiiiiiiiii..iiiir.iiii.iiilim!Illillinlr imiiimi  iiiinttllillilliitir 


The  "Baby     1 
Steam  Shovel"  f 

Ihiplkales    every    motion  | 
iif  the   larger  types.  | 

Revolves   in  7    feet       | 

It    will    solve    your    hand  | 
excavation  problem.  I 

Send  for  catalog  and         5 
operatino   data.  S 

B 

THE  HOAR        I 
SHOVEL  CO.,  Inc.  j 

Duluth,   Minn.  | 

^iiiiriiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiniiiiiimiiiiiiiiiiiiMiiiiiiiiitiiniiiMiiiiiiiniiririiiiiiiMiiimiiii.i iiiii.iniiiuiiMiiiimiic 

'jliitiiiiiiiiiiiiiiuiiiiiuiiuiiiiiiiiiiiniuiiiuiiiiiiiiiiiiiuiiiiiuimiiiiiiiiiiiniiiiiiiiiiuiiuiiiiiiiiiiiiiiiiiiitiiiniiuiiiimiitiiiiiiiiiiiiiiii^ 

SUPERHEATERS    f 

6.ive  fncl  and  increase  rapacity  on  Sleam    g 
Shovels  and  Small  Locomotives.  § 

Ask  Inr  fuU  iri/orr;i.jfion  end  H-yrrirs  Bultrtin^      2 

THE  SUPERHEATER  CO.  | 

eneral  Offices:   17  E.  42nd  St..  New  York    | 

=     Chicago:   l\'0;)Ie'3  H&s  Bldg.  PlUsburgh:    I'nlon   Arcade  Bldg.     i 

I  For  Canada:    Tlio   Superheater   Co..    Lid..    Montreal  S 

^imimiitiiniiitiiimiuinrMiiiiuiiuiimiiiiiiniiinitintunmiirniiMMiMinMnmimitMiiMnrnirriiirrniimiitinimiiMiMiiimHiiMiK 

^JiMiiitiiiimiitiii iiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiinitiiitiiiniiniiiitiiiniiMiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriia 

"TOLEDO  CRANES"      f 

I  Fulfill   Every  Requirement  I 

I  Save  Time,  Labor  and  Space  | 

I  THE  TOLEDO  CRANE  CO.  I 

I  BUCYRUS,   OHIO  | 

iiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiitiiiiiiiiiiii.iii.iii.iiiiiitiiiiiiiiiiiiniiiminniiiiiiiimEiiiiiiiiiiiiiii.iii.iii...i..ini..ii..i.ii.iiiiiiiiiiiii""""£ 
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nun iiiiiiiuiiiiiiiiiiiiiiiitttiiiilliiiiiiiiiriiiiiiiliiiri]riMilllililililllllUlll!£ 


In  Severe  Quarry  Service  for  12  Years  witS 
Only  Minor  Repairs 

This  WILLIAMS  Bucket   is 
still  doing  good  work 

More  than  12  years  ago  the  St. 
elens  Quarry  Co.,  Portland,  Ore.. 
urchased  a  2-yd.  WILLIAMS 
Favorite."    Today    ihey   write: 

"Our  WILLIAMS  'Favorite'  pur- 
chased 12  years  ago,  was  g-iven  severe 
use  in  handling:  crushed  rook  for 
several  years,  and  has  later  been 
used  for  dredging:  sand  and  gravel. 
In  all  these  years  this  bucket  has 
x*equired  but  minor  repairs. 

"We    have    had    occasion    to    use 

other    makes    of    bucket,    but    our 

nioiit     sutisfiietory     experience     has 

been  with  the  AVILLIAMS," 

25  years  of  bucket  build- 
ing- experience  hav^  shown 
us  how  to  build  buckets 
that  we  know  are  right. 
That's  why  we  can  Guar- 
antee A  I  1  Parts  Against 
I  Breakage. 

I  Write    for    the    WILLIAMS    Cataloff.     It    shows    pictures    of 

=  WILLIAMS  Buckets  in  rock  handling-  and  gravel  dredging — 

I  \\x)rk    that    you    never    thought    ;uiy    clamshell    could    do.     It 

5  gives  blue-prints  and  rec-ommendaHons  for  use  of  every  bucket 

=  in  the  complete  WILLIAMS  liue.    Ask  for  Catalog  N. 

i  G.  H.  WILLIAMS  CO.,  Erie,  Pa.,  U.  S.  A. 


WATER  METERS 


KEYSTONE 

KEYSTONE  TYPE  "W" 

ARCTIC  FROST  BOTTOM 

EUREKA 
KEYSTONE  COMPOUND 


If  it  is  a 
Water  Meter 

service  these 

meters  will  handle 

it  satisfactorily. 


Pittsburgh  Meter  Company 

General   Office   and    Works 

East  Pittsburgh,  Pa. 


SALES  OFFICES: 


QUICK-ACTING  CLAMSHELLS     | 

All  Parts  Guaranteed  Against  Brea,Rade  H 

?nMlinintiiniiiiiiMiinriiiii)iiiiiiitiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiuiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiriiitiiiiiiiiiiiiiiiiiiiiiriiiiiiiiin 
!iriiMiiiiiiiiiniiiiinntMiiiiinniiiiiiiitHiiiiiiiiittniiiiiniiiiri»niiiiiiiiMiiiiniiiiiiiiiiatit<MiiiiMiritriiitiMiiiiiiiiiiiiiiiriiiiiiiiiiiiuii^ 


New  York:  50  Church  St. 
Chicago:  So.  Wabash  Ave. 
Kansas  City:  Mutual  Bldg. 


Columbia.  S.  C:  1433  Main  St. 

Seattle:   S03  Madison  St. 

Los  Angeles:  Union  Bank  Bldg. 


LAKEWOOD 
CLAM  SHELLS 

for  digging,  dredging 
and  handling  -  send 
for  descriptive  bulletin 

The  Lakewood  Elngineering  Company 

CleveUnd,     U.  S.  A. 


Complete  Paving  Plant 

Pavmg  Mi\tT?.  Batcti  Boxes,  Cars,  Track. 
Finiilim^  Mjchint^s,  Subgcadcts, 
Locomotives. 


Construction   Plant 

Scu'fl  Towers,  Chunng  Plane,  Heavy 
DllU'  jtnd  Sm.ili  Mixer..  Or.,  Tn.-k. 
Hoppers,  Girii. 


:<iiiiiiimiiii iiiiimiiin iiiiin iiiiiiiiiiiniuiiiii imiiiiiiiiiiiiuiiiiii itiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiijiiiiiiiiur: 

iiHllllliriiiiiriiniiiiiiiiitniiiiiiiiiiiitniiiiiitiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiijjiiiiiiiiiiiiiitiiiiiiiiiiiuiiiiiiiiijniiiiiiiiiiitiiiiiiiiitiiiiiiiiiiiiiL' 


VULCAN 

Clamshell  and  Orange- 
peel  Buckets 

Dredging  Buckets.  Hydraulic 
Dredging    Equipment.    Com- 
plete    Dredges.        All     work 
designed   and   finished   in  our 
own  plant.    Backed  by 
50    years'    experience. 
Repairs  to  all  types  ot 
Buckets  and   Dredges. 

yVrito    for    netc    catalog^ 
just    puhlisliLj. 

VULCAN 

Iron    Works,    Inc. 

Jersey  City,  N.  J. 


siiriiiimiiiiiijiiiiuiiiijiuifiiiiii mill m iiiiiimiiiiiiiiiiiiiiimiiii iir iiiiiiiiiiiiiiiiiiiiuii iiiiiiinn; 

^'■■■illlllllii iiiiiiiii II iiiiuiii It iiilliilini iittiifiiiiH miiiiiiiitti i.iiiftiiliiiilillirillinu 

OWEN  I 

Type  "J"  Buckets   | 

are  designed   for   the   Con-  | 

tractor.     Simple  and  rugged  | 

in  construction,  less  | 

wearing   parts,    guaran-  | 

teed     against     breakage,  | 

and    a   powerful    dig-  | 

ger.      .7.'i'^    for    Type  | 

"J"  Piiiiiphlit.  I 

THE  OWEN        I 
BUCKET  CO.       ! 

533   Kirby   Bldg.  j 

Cleveland,    O.  | 

■I iiiiiii iimii Ill rii r iriiniiiiiiiiuiri iiiiiiiiiiiimiiii uiiiuniiiiiiiiii u^ 


jiiiiutiniiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiKiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiitiiiiJiiiiiiiiJiiiiiin 
.■i.,,,nit'"'-'miiiniittiMimmiiiiiiiiiririnillllililiiliiliiiit[trilliiiiiiiiiiiiiirtiiiiiiiiiiiiiitiiirmiiiiiiiii » iiiiitiiiiiiuniiumi' 


1  r  vi'.  A 


Oranee  Peol.  Clam  Sholl,  Electric  Motor,  and  I 
Srr.it'cr    Biirkot:--    I'or    :iU    fXc;iv;iliiiK,    drL-JginK. 
ipliauilIiiiB  purposes.      Ask  I»r  Catalog   -li.  or  con- 
sult uur  iiiB'iiL'eis  gratis. 

The  Haywai-d  Co.,  48-50  Church  St.,  N,  Y. 


BUCKETS 


?)iiiiiliHniiiiiiMiiiMiiiniinnniiiiHiiiiiiiiiiiiiiiittiiriiiiiniiiiiiiiiiiiiriitiiiiiiiiiiiii]ntiiiuiillllltiiiiiiiHiniiiiiiNiiiiti»tiiiiilimilllic 
^'iniiiiiiMiiiititniniiinniniiiiiiitiuiiniiiiintittiiiiiiiiiiiiiiiiMiiiiiiiNiiiiiinnniiiMiiiiniiiinriHiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiu 


WIRE  KOrE  WIRE  HOPE  FITTINflS  WELUING  WIRE 

JOHN  A.  ROEBLING'S  SONS  CO.,  TRENTON,  N.  J. 
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"WATCH  DOG" 


I       HERSEY  DISC  METER.  MODEL  HP  which  Is  the  Highest  type  i 

I        of  Frost  protected  Meter   aJid   HERSEY*   DISC  METER.   MODEL  I 

S        HD  which  is  the  Highest  type  of  Divided  or  spht-case  Meier,  are  = 

I        ;he  product  of  thirty-five  years*  experience  and  refinement  in  the  = 

I        manufacture  of  Water  Meters      These  Models  excel  all  Meters  of  = 

i        all  makes  in  all  those  essentials  which  go  toward  making  excep-  i 

I        ttonally  desirable  Meters.  = 

I  HERSEY  MANUFACTURING  COMPANY  | 

=  Bostcii,    Nt'W    York.    Chlriigr.,    folumbus.    O..    rtiilaJeliiliU,    Atlanta  f 

=  Sdii  Kraiiciaio  Los   Aiigclcs  = 

"l^immnnimiiiiiniintnnmittMiniinitiiiiiiirrnnMiiiniiiMiiiiitiiiiniuiiniiiiinrimiiiniinmiiHiiinmMiintuniiiiiiiirniiiiH 

'iMiiiiiiiiniiiniiiiuiiininniiiiiiiiiiiittiiiiiiiiiimiiiimiiimiiiitiiiiiuiimiiiinmiiiiiuiiiiiiiiiiiHiiiiiiiiiiiiiiniiiimiiirm 


Measure  and  Locate  Leaks 
and  Waste 

,vith  SIMPLEX 

Portable  Pitot  Tube  Recorders 

Such  knowlctlx'r  i.-i  iiuiisr»L'nf-;ible  lor 
economical  oiM-ration.  The  accuracy 
of  hirpe  mf'tera  can  be  checked  UP 
al-o   With   III*'-''   Recorders. 

The  Simplex  Is 
accurate  and  ab- 
solutely depend- 
able down  to  a 
pipe  velocity  of 
<j  inches  p  or 
second.  Con- 
struction and 
oiwration  fully 
cxplaiiu-d  in  our 
Hlcralure. 
Other  Simplex 
Spc*'iaUies:«  Hot 
hh!  Cold  Water 
M.'icrs.  Rate  of 
Flow  Controllers. 
Aulomatic  Air 
Valves.  Rejailat- 
iiip  Valves. 
Hy<irnulic 
Apparatu.-*  o  i 
Special    Dcslgni. 

SIMPLEX  VALVE  &  METER  CO. 
300  Fidelity  Bldg.,  Philadelphia,  Pa. 


W^ATER  METERS 

Accurate 

Durable 

Efficient 


I        GAMON  METER  COMPANY 

i  Main  OflSce  and  Works: 

I  NEWARK,  NEW  JERSEY 

=  E 

=  e 

^iiiniiMiiniiiiniiHuiiiuiiiniiinMnmnirniininmmiiminnminiinnimnmminniinmiiiimnninnmnimiiiinMiininumntS 

gimn mnirmuuiiiiriiiimnriintriiiiiMiiniMiiniiiiimiimiiiMiiriitiMitrmMMitMirmirinMiimimnMiiiiiniiiiriiiMiiHumiak^ 

WORTHINGTON 


Meter  frozen,  showing 
compression  of  frost 
clamps 


Meters 


The  utJkeep  cost  of  35,000 
Worthington  Model  "G" 
meters  was  four  cents  a  year. 
Worthington  frost  clamps, 
save  money  in  winter,  too. 
Ask  for  proof. 


I  I        WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION       | 

1  I  Executive  Offices:  115  Broadway,  New  York  City  | 

i  I  Branch  Offices  in  24  Large  Citiea  W.68  | 

B  jiMitritiiiiuiiiiiiKiiiiiiiiiiMiiHiiiMiiiiiittiiiiiiiMiiMiiiuiiriiitiNiiuiiniiiMiiNiriniiiiiMiiMiiiiiiitMiriiiriiiitiiitiiiiiMiiii(iiii<iiiiiiiin 

=  ^iiiiiiiiiiiiiiiiiiiitiiiitiiii(iiiiiiiitiiifiiiiiiiriiiiiiiiiiiiiiiiiiri)iiiiiiiiiiii(iriiiitnii(iiiiMiiiiiiMiiiiiitiiriitiiiiiiiiiiiiiitiiiiriiiiiitriniiiti 


THE 


VENTUR 


METER 


E  ■'VK.NTLW   Hcjibtcr.J  TiaJu  Mark  S 

I  For  Water,  Se-/vape,  Gas,  Air,  Steam—  s 

I  in   fact   everything  that   flows.  | 

=  Bulletins  orl  PeQiiest.  = 

I  BUILDERS  IRON  l^OUNDRY,  Providence,  R.  I.  i 

jiuiiiiiiniiMirt(tiiiliiniiiiiiiiiiiiiiiiiriiiiiilllliillllttiiiiiiiuiiil(iiiiiiniiiiiiiuiiiiniiiiiiiiiiiiHiiiiiiiiniiiiiiiiiiiiiiiiniiiiiiiiiitiiiiriT> 
Hi>MiiMiiiimuiiiiiMimmim(iMiiittiimiiHirriiiiMiiii!i<iiinnimiMiiniintPiniiuiiiiiiHiiimiMMiMiiiiiiiiiuiulllliimmniiiM^^^^ 


We  have  been  building 


LARGE 


RENSSELAER  VALVES 

for  Hydro-Electric  Plants  for  25  Years 

Rensselaer  Valve  Co.,  Troy,  N.  Y. 


i>nii>iii!iiiii!miB    ^'iiiiiniiiiiininiriiiiriiiiiiiiiriiiiiijiiiriiiijuiiniuiiiiiiiiiiiiiiuiiiiiuuiiiiiiiiiiiiiiiiiiuiaiiiiiiiuniuiiiiiiiiiiuiiiiiiiiiiiuiiiiiiiiiiiiiiin 
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If  youVe  having 

hydrant  troubles 

this  winter — 

here  is  the  way  to 

avoid 

them 

forever 

after 


r 


LUDLOW 
HYDRANTS 


1.  This  Hj'drant  will  lU'ver 
clou — an  automatic  drain 
valvo  prevents   U. 

:;.  There  Is  no  delicate  me- 
chanism to  wear  out  or 
break. 

:>.  This  Hydrant  has  rubber 
faced  Kat  e  that  wedges 
squarely  aKainvt  a  bronze 
seat  without  rub,  grind  or 
wear. 

1.  This  liydrant  operates 
wUliuut   water   hammer. 

5.  This  Hydrant  has  "works" 
that  como  out  easily, 
through  tlio  top.  and  re- 
iiulrrs  no  dlBBlng  or  use 
of   wTcnches. 

Tills    Hjdrant    will    NOT 
flood  ir  it  is  broken  oiY. 
This    Hydrant    Is    use<l    in 
over    3.000  dilTorent  places. 


The  Ludlow  Valve  Mfg.  Co. 

Troy  mJDLOW)  New  York 


nRAXCHKS:  NrwYork.  02  Gold  Strtct;  Boston.  112  Water  Slnft: 
I'liilitflelphin.  H.irri-fOn  Buildinir;  Pillt*bur(rh.  First  Kntioiial  Bank 
liuiUiiriK:  Chic'iKO.  U;i3(i;i.'>  The  Bookory:  Kant-ita  CUy  O.T^ce.  U.  A. 
Lonir  Bui'dinir:  Sim  Franctwo.  CnlK.;  W.  p.  Horn  Co.,  Rialto  Bldg^.: 
X,08  Angeks.  Calif.:  W.  P.  Horn  Co..  Kcrtkhoff  Bldg. 
Southrm  Rrprtscntativt: 
W,  F.  Wilcox,  American  Trust  Building,   Birmintifhani,   Ala. 


•iimuiiminuiitniiruiiii miniiiii.iiiiitiiiiiiiiiiiilinniiiiiiiiinnuilliiiuiiniiniiiiiiiiiiiniiitiiiiiiiiiiiuiinininiiiiiiiiiiiHinc 


Choose  your 

pump  valves  correctly 

Use  the  guide  below  in  your  sHection  of  pump  ^•alves. 

No.  so.  Hard  Valve  for  hot  water,  pressures  up  to  250  pounds. 

Also  sultablo  for  puinplnn  oils,   acids,   and  other  destructive 

Ilulds.  and  lor  use  in  air  compressors. 

No.  SS    Merlluni  Hard  \';ilve  for  warm  wator  u'p  to  175  pounds 

pressure  and  for  hi.!zh  pressure  cold  writer  service. 

Xo-  ;):i-   Medium   Soft   \jilve  for  cold   «-Hter.    pressures  up  to 

17.'(  pounds:  or  l^-^i  pounds  prossun-  t»  ISO  di-i;reca. 

No.  94.  Soft   Vnlve  for  fuld  water,  pressures  i;p  to  100  pounds. 

No.  15.  Soft  Valve  for  cold  water,  pressures  up  to  75  pounds 

and  for  Coudenser  Air  I'umps  etc. 

Sliould  there  bo  any  doubt  as  to  tlie  kind  of  vidvc  re- 
quinnl,  state  serviec  in  which  it  is  to  be  Ui;ed.  fluid  handled 
pres.'iure  or  luad  pump  it  is  working  against,  and  in  aU 
casfs  yire  Diamtftr,  Thickness,  anti  size  of  holes. 

Know  the  genuine  by  the  Jenkins  Diamond  Mark. 

JENKINS  BROS. 

New  York  Uoston 

T^jonlreal 


PhlladeUmra 


w\ 


SINCE  1864  ""W""'  ^1 

jniimumiiiiiiiiimiiiintmmiimimirtMimniMiimiimiriitmiitiHiiniiiiiiiiiiiiiiMiiiiiiMniniiiiiiiiiiimiuiitMiniiuii 

aiaituiiinniiiiiititiiinriiiaiiniintMiniinMiiiuiTiiniiiiiiiiiiiniiiiaiiiiiiiniitiiiiiriiiiiiiniiiiiriiiiiiitiiriiiiiiiiiininiiniiiiiNiriitiiic 


TiiimTmiminiiMinnnTniuniiiiiniiiuMiiiHiiniiitiiiniiiuiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiuuiiiiiiiiiiiiiiiiiuiiiiiniiiriiiiitiiiiiuc 
£iuiMniiiiMiMiiiitiiMiiiiiiiiiiiiiiiiiMNiniiiiiiiniiiiiMiiiniMiiiiniiiiniiiiiMMiMiiiniiiMiiiMniiiniiiiiitr^ 


.iiiiMiiiiiiiiiiKiniiiiiiiiiiijiiihiniiiiiuuMininiiiuiiiuiiiiiiiiMiiiiiiiitiiiniiiniiiiiiuiiiiuiiiiiiiiiiitiiiuiiuitiiiiiiiuiiiMiinuiiiiilllZ 
untMiiri)iiiiiirriniiiiMliliiiiMiiiiittrtiiiniirniiiiiii(iiMiiuiiirniriMiritiiiniriiiiitirtiiiiMiriiitiiiiiitiiii*iiiitiiiiiiiiitiriiitiiiininniinR! 


gfcTV     Clean  Water  Mains 

(/O  Deliver   Full  Capacily 

Wc  arc   ilid  to  conlrr 
or   Wattf   Ccmpaiurt. 


National  Water  Main  Cleaning  Company. 


'iniiiiniiiiiiiiiiiiiit miniiiiiiniiiniiiiiiMiiiiiiuuiiiiiiiiiiiiiiinriiiaiiiniiiitiuiiiiimiiiiNiiiiiuiiiiiiiiniiiiiiniiiimiiitiiiiii'iiiio 
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28  /;/  1905 
5  /)/  1920 

Such  was  the  reduction  in  the 
Typhoid  Fever  Death  Rate  in 
the  cities  of  North  America. 

This  was  largely  due  to  the  steri- 
lization of  drinking  water  ^ — and 
W  &;  T  Chlorinators  played  an 
important  role. 

Our  free  bulletins  tell  more  about  it. 
[WALLACE  y  TIERNANI 

COMPANY,  INCORPORATED 
Manufa^uTcrt  cfChlorinf  Control  Apparatus 

NEWARK  NEW  JERSEY 


GRAVITY 


PRESSURE 


FILTERS 

DRY  FEED 
CHEMICAL  MACHINES 


IF  rite  for  Bulletins    19-2-3  | 

The  total  daily  capacity  | 

of  municipal  filtration  plants  | 

installed  by  us  is  i 

ONE  BILLION  GALLONS  | 

Supplying  500  communities  | 

The  New  York  Continental  | 

Jewell   Filtration   Company  | 

nutley,  new  jersey  | 

111  W.  Monroe  St.,  Chicago,  III.  | 

New    Birks    Building,    Montreal.  | 

Originators    of   Mechanical   Filtration  | 

Member  Associated  Majiufacturers  of  Water  Purifying        | 

Equipment.  | 


r.inimnniiiiiiiiiriii 111111111111111111111111111 iiiiininiiiii i rniiiiiinii iii iiiiiiiiiiiiimiimiS     ?;iiiiiiii iiiirriiminirriinimiiiiiiiiimiriiinnnmmmTnnmmnmimnnnnnmmnminmmnmmiiiiiniiiiii iiiii T. 

^iiii I I " ' I "iiiiii "Ill" "IIII Ill IIIIIII iii£      ^ mil I imniinmillimimii mm mm mm nmii mml i iimiiiiiiiim 


WATER- /if /5rii5e 

Filtration  and  Water 
Softening  Plants 

ROBERTS  FILTER  MFG.  CO. 

DARBY.PA.    NfwYor{OITice  Bat  Irm  BUg. 


%, 


^ 


MMil^iiHi:-::.. 

iiiliilii^ift!=^t:^b/ 


S&S     West    25th    Place,    Chicago 

New  York  Office:  Woo! worth  Bldg. 


nmiNiiiiiiiiiiiiiiiiiiiti iit m iiiuiiintiiiiiiiiiiiiiiiiiiiiiniiniuiiiiiriittittiitiiiiiiiiuiiiiiiiiiiiiiiiiiitttiiiiiiiniiiiiiii iii-     =;miiiii[miiii[miiiiiii[irmiiiiiiirmimniimmiiiirirrmiiiinimmnii[[irrmnuiiiinirirrmiiiiiiiiriimmni^ 

autiiiiiiiiMiiiiuiiiiuiiiiiiniiniiriniiiiiiiiiiiiiuiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiuiMiiiniiiuiniiiiiiiiiiiiruiiiiiiiiiiriMin  uiiiiiuuiiiiiiiiMiintiniittiiiiiiriitiMtiiiiiiiiiiiiiiiiiinitiiiiiiiiiiiiiutrMiiihintiiiiiiiiimiiuiitMiiiiiiiiiiimfiiMiiiiiittrniiii^ 


GRAVER 

Steel 

lank  and  Plate  Work 

HEADQUARTERS 


Stc«l  Tankt  and  Steel  Plate  Work 


Water  Softeners,  Filters 
and  Heaters 

Water  Softeners  for  Boiler  Feed-Water.  Hot  ProceM. 
Cold"  Continuous,  atid  Zeolite  Softeners.  Pressure,  and 
Gtavirv  Filteis.  Water  Heaters.  Wemalce  %U  success- 
ful types. 

GRAVER  a«!^wa>» 

Ea«t  Chkaso.  IndUna 


iiiiinnniiiinmiiiiiiiiMiiiiimiiiiUMiiiiiimiiiiimniiiiiittiiiminiiiiiiiimniiiiiniiiiiiiitiiimnniiiiiiitiirminin 
£>iiimmiiiiiiiiiiiiiiti n ut iiiiiiri nitTiiiiiiiiiiimiiiiirrmiriiiimiimiiitiiiiiiiirrmiiiiiiiiiiitmiiiiiiiiiiiiiitiiiiiiiit*^ 


WATER  SOFTENING 
AND  FILTRATION  PIlANTS 


AJIEKICAN    W.ATEB   SOFXEXEB   CO.ni'AM' 
4tb    anil    LQHIGH    AVES.  rllll.ADELl'HIA.    VA. 

So  aOlllatlon  or  working  agreement  with  any  of  our  competitors 


O  Oecte  Bleacliin^  Oas  Co.i 

„^      PIONEER  MANUFACrURERSoy^UOUlDCHLORINlE   | 

=  PUnt  WACARA  FAUS.flfY  | 

I  Abwe^crWEast  41E5lr«l  NewYork    Chica^  o^cc  II  So-USalle  Si     | 

FiiiiriiiitiniiiirriinnirirMiiiiiMiiiiiiHiiiiiitiiiiitiuiiiiiiMiiiiiiiiiiiiiiiiiMtiitiiiiriniiiiiiiiiiiiiiiiiiitiiritiiniiiiiiiiiiitiiiiiiiiirrrriiiiiiin 


raiiriiiiiiiiiiiniiiiiiiiiitiiiiiiiiiitiiiiiiiiiiiititiiiiiiiiiiiiiiiiniitMiiiiiiiiiiiiiirtiiiiriiiiiiniiiiiiiiiiittitrttiiiiiiiiiiittttiiiiiiiriiiiiiiriiiiiiiir: 
iiiiiiiinniiiiiiiiiiiuMPPiiinniitniiiiiiiiiHiiiiiiiiiiiiiiitinniiiiiiiiiiitniiiiiiiiiiiiiiiiMiiiiiinHniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiittiiiiititiii 


D 
D 


%, 


\^«^T7ErV    SOFTENERS 
▼  ▼^    ^j^j^M.-\^    STERILIZERS 

jmhislrial-O^lunicilfal'Votncsiic-Swimwitis^ools 

''BEAR  brand"  LIQllID  CHLORINE 

u;^       CALIFORNIA  FILTER  CO.      ^ 

riiiuiiiiiiiirtrMiMiiiiiiiiitiitiiiiiiiiitiiiiiiiiiiiiiiiiHitniiiiiiiiitintiiiiniiiiiiitiiitiiiiiiiiiiiHiiiiiiiiiiiiittftiiiiiiiiiiiiiiiiiiiiiiirtiiiiitiii^ 


^MriitmiiiiiiiiiiimimiiimiiiiiiinnrrriiiiittiMitttriiiirttirriiiiiiiiiiiiiiiiiiiiiiiiiitiitiMiininuiiiiiiiniiiiiiittriniiiiiiiiiiiiiMiiiiitiiiiiitMiiiiirriinin 

CHLORIDE  OF  LIME 

For  Purifying  Water 
Pennsylvania  Salt  Mfg.  Company,  Philadelphia,  Pa.,  U.  S.  A. 

Suiiimimmiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiimimiiimmmmiiii iiiiiiimnmniiiiiiimiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinmmiiiiiiiiiiiiiiiiiiiiimiiiniiiiiiiiiiiiiiiiiiniiii niiiiiiiiiiiiiiiiiiiiiiiiniii iniiiiiiiiiinii 
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THE  MODERN 
WATER  MAIN 


Built  lor  service  —  hacked  bv  service  — 
Michigan  Pipe  has  all  the  prestige  that 
nearly  50  years  of  satisfactory  service  can 
give — all  the  good  will  that  fulfillment  of 
delivery  promises  and  co-operation  in  laying 
can  bring. 

It  is  the  modern  water  main. 

Service  from  the  factory  —  service  in  the 
ground. 

Michigan  Pipe  can  be  shipped  immediately 
from   stock.     Send   tor   the    Michigan    Pipe   Book. 

The  Michigan  Pipe  Co. 

Dept.  17,  Bay  City,  Michigan 

Okl.ihom.-i  City.  Okla lo:.  w.  liith  St. 

NVw  York   City,  N.  V 17  E.  4Mn(l  St. 

Chioaeo.  Ill Li-ltcr  B  dj-..  l.'>  E.  V:iii  Burfii 

Boston.  JI;i.-s Room  ".')".  Olivir  Rldk'. 

rieveKind.  Ohio fllil  flm.r  Hide. 

Chalt JIIOOK.I.    Tenn TOO    Janice    BIdt-. 

Philadclphi.i.  P.i 318   Widimr  Bids. 

Pittsburgh,  Pa 323  Fultou  Bide. 


MICHIGilkN 


SiiiiiiiiiiriiiiiuiiiiiiiiiiiiiriiiiiriiiiiiiiiiirriiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirniiiiiiiiiiiiiiiiiiiiiJiiiniiiiiir iiiniiiMiiiirn: 


Pacific 


REDWOOD 

AND 

DOUGLAS  FIR 


Pipe 


siiiiiiiiiriiimirtMiiirNiiniiiMiirinimiiMitMiiHiiMiiiiiiimuiMiiMnnirMiimniiMiiMimniiiiimiMiimtMiiimiiiMiniii^ 

Save  259f  to  50%  by  using   | 


'mmm 


ii^^Ai 


Made   in    all    size!*   from  3 
Inch  to  14  feet  in  diamtter 

Write  for  Catalogue 


„fr 


WyckofF  Wood  Pipe    | 

instead   of   Cast   Iron   Pipe   i 


PACIFIC  TANK  (/  PIPE  CO. 

THC     STANOAAO     tiNCK      SA 

8  Rector  St..  New  York  306  Market  St.,  San  Francisco 

169  Washington  St.,  Chicago 


^iilimimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiii[iiiiiiiii)iiiiiiiniiiiitiiiiiiiii iiiiiiiiiiiiiiii rfitiiiiiiiiiiiiiiiriimiiiiiiici 

ammiiimmMUJumimniiiiiniimiiiiiiniiiiiiiiiiiiininiiiiMuuiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiniiiiiiiiuMiJimuiuuliu^^^^ 

I  SLUICEGATES  I 

i  Shear,  Flap  and  Butterfly  Valves  I 

I  FLEXIBLE  JOINTS  i 

I  CQLDWELL-WILCOXCO  | 

I  NEW  WINDSOR.   N  E  W  B  U  KG  H    N.Y    i 

'"'"I" ""iminiii iiiiiiiiii iiiiimiiiiiiimiiiiiimiriiiimiiiriiiiimiiiim i iimuiiiiuii iiiii iiinniir 

^HlllllllinrMlriMMiiilililil Kiriiii iiiiiiniiiiltiitir «)iil>iiliiiiitiilllliliiriiMllirill)ntlilllltllllMllltiiMillillllllllllllliii<i 

Hand  or  Motor  f 
Operated  Hydrau-  | 
lie    Gate    Hoists —       | 

Stnndard  Cnpacities  up      = 
to  60,000  poundn  | 

Dills    Machine      | 
Works,  Inc.         | 

Fulton,  New  York       1 


=      =      Cheaper.     Lasts    as    long.     Delivers    more    water.      Get    catalogue.    § 

I    I     A.  WYCKOFF  &  SON  CO.,  ELMIRA,  N.  Y.    | 

i      I      Vniiir/it.^:  AT\..\2<TA.   G.\.,   H.   H.   While.    150y   lib   N.ll.  Bank  Bids.    I 
=      i  SCRASTON.  i'A..  Valley  Supply  Co..  Coal  Exeh.   BIdt'.  | 

E      ~MliliriiiiiiiiMiiir(iiiiMiiiilllliiiiiiiiiiiiiiirillllliriiiiiiitiiiriiniililliiiitiiiiiiiiiiiiriiMiiiiiiiiiiiiiiriiiiMiiiiitiiiiiiiiiiiiMiliMiiiiiiiiiiiir 
=     ^iliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii)iiiiiiiiiiiiiiriiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii)iiiiiiiiiiiiiirllllllliiiiiriiiniiiuiiiiiiiiiiiiiiitiiiiit^ 

I  I  CONTINENTAL  (wood)  PIPE| 

=      =  CONTINUOUS  STAVE   AND    MACHINE   BAXDED      | 

~  (Plain   and  Creosoted)  i 

CREO-WOOD    FLUME  WOOD    CONDUIT  I 

IIri7(    /or  Catalog  | 

CONTINENTAL  PIPE  MFG.  CO.  I 

Ballard   Station,    SEATTLE,    WASH.  i 

3904   Woolworth    Bldg..    New   York  | 

?iiniiiiiiii(iiiiiittiiiiiiiiiiittiiitiiiiiiiriiiiiiiriiiniiiriiiiiiiiiiiiiiiiiiiiiiiiitiiiriiiiiiiiiiiniiiiiiiiii)iiiiiiiiiiiiiiitiiiitiiiiriirMiriiiiiiirriirn 
HIIHiMiiiiitiiiil(iiiiiiiiiiiiiitiiriiiiiiiiii[iiiiiiiliiiiiiiniiriiiiilllltiiill)llllllh:iiiiiiiiilli|[illiiliriiliiiiiiiiiriiiiiiiiriiiiiiiriiriiiiiiiiiiiili^ 


g■ejs^|s>;;^^v^y^s^.^*5i*.|:^;if*ff^ 


I  "STANDARD"  WOOD  PIPE  | 

I  Will  furnish  Pipe  to  suit  Conditions.  | 

I  Standard  Wood  Pipe  Company,  WiHiamsport,  Pa.  | 

'TiitMiiriiiiirniiniPiiiiijjjinijinjiiNiiitMiiiiiniiiniiniiininhiniMiuinuinMnHniiiiiiiiniuiiiiiiMiiMiiiiiiiMjjriiiiMiiriiiMiiMiriiriia 
nrHrMuinriniitiiiiiiiiiiniiiiiiiiiiiiiirMnMiiiMiriMiMiii(iiiriiiriiiiiniiMiHnnuiinitiiiiiiiiiiifiiii)iiiiiitniiiiiii(iiriiiiiiiiMiirininiiit^ 


i    AMERICAN -CREOSOTED    5 

M     AMERICAN  WOOD  PIPE  CO.  INC.     4- 


""" "■■«'it'<ii>i«tumimummmiiiniNiiimiuiiiiiiir:      ^ilmmlllllllllllll(llllMllllllllmlfMlll^ll^lllllllt1llllllllllltlllH1lll1lllllllnlltllllllllltlll^lr^l iiiiiMiiiiiiiniiiiiiiiiiiiiimmiirinir: 
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D<)uhlc-ri\etcd 

54-in.  diameter 

V..-in.  plate 

Weight  312  lbs.  per  foot 


51-in.  diameter 
il-in.  plate 
Weight  209  lbs.  per  foot 


Why  Is 

LOCK-BAR  Steel  Pipe 

Given  a  Preference  of  3  Inches 
Diameter  Over  Riveted  Steel  Pipe? 

On  account  of  its  smootli  interior.  There  are  no  rivets,  except  at  the 
circumferential  joints,  and  these  are  30  feet  apart.  Contrast  this 
with  the  multitude  of  rivets  inside  Riveted  Steel  Pipe.  We  might 
add  that  the  co-efficient  of  friction  in  LOCK-BAR  Ste^l  Pipe  is 
taken  as  the  same  for  that  of  new  cast-iron  pipe — and — it  never  grows 
less.  Stiil  another  consideration — LOCK-BAR  Steel  Pipe  will 
carry  approximately  30%  greater  working  pressure  than  riveted  steel 
.pipe  of  similar  plate  thickness.  Why?  Look  in  our  200-page 
"Handbook  of  Pipe"  for  the  answer.  Sent  on  request  plus  your 
business  card. 

EAST  JERSEY  PIPE  CO.,  7  Dey  St.,  New  York  City 


STRONG  AS  THE 


Closing 

PLATE  ITSELF 
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giiiiiimiiroiimi Tin uiiiiriiiiiiiiiiiiiii iiiiiiiii ■ "imii ui. tiiiiiii i.iiinuiuitraiiiimnii|      |« 

1  Norton    Self-Lowering    Jacks    Are   the  | 
Fastest  Jacks  Made  j 

rhcy    lower    tlie    full    load    with  | 

alisoiute    safety    by    pressing    the  | 

button  —  you     do     not     have     to  | 

pump    or    crank    them    down    as  | 

with  other  jacks.  | 

25  to  100  tons  capacity  —  Plain  and  | 
witii  foot  lift.  Send  for  complete  | 
illustrated   Catalog  No.  30.  | 

I  A.   O.   Norton,    incorporated  | 

I  440  Brookline  Ave.,  Boston,  Mass.  | 

fmiiiiiiiinmirii uiiimiiiiii iiiiiiiimr iMiiiiriiiiiiiiiiiiMiiiiiiiiii n in » iiiiiiiiiiiiiiiiiiiiiiiii inr' 

aillimiliiliiuiuiiiiitiiiiiiriiii iniiiiiiiMiiiiiiiiiniiiiiiiiiiiiiiiliiiiirriiiiimtiiiiritiiiiiiiMiiiiiiniiiiiHiriiininiHiMiiiiiiiiiiiiiiiirir'^ 


I  Drcdije 
I    Pipe 


Manufacturers  of 


I — Flexible 

and 

Manhola 
Preaaure 


iiiiiiiiiiiiniitiiiiiiiiMiiiiiiiniiitiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiitiiiiiiiiiiiiiiiuiiiiiiiniiiiniiniiniiiuiiiiiiriiiiiiii^ 

E 

In  These  Abnormal  Times   | 

Information  in  respect  to  Commercial  Credits  and  i 

Investment  Securities  is  most  essential.  | 

A  highly  developed  Credit  Department  and  an  In-  | 

vestment  Securities  Department  are  only  two  of  the  | 

useful  features  of  the  service  which  we  render  to  I 

customers.  _^.^^-^^—  I 

The  Coal  and  Iron  National  Bank  | 

CITY  OF°NEW  YORK  | 

Capital,    Surplus    and    Profits,    $3,000,000      I 


i  Member  N.  Y.  Clearing  nou^e  Assn,  § 

=  Member  Federal  Reserve  System  1 

gniiiii riiiiitiiiiuiiiiiniiiiniinMiiiiiiiiiiMiiiiiUMiiiiniiiiMiiiiiiitiiHiiiiriiiiiiiiiiiniiniiiMiniiHiiiiMiHiitMiiiiiiiMiMiiriii;iitiuJi 


^iiiiii" !  )<iii;iiii  imiiiiiiiiiiiimi  1 1 1  iiiiii  iiiiimmiiiniiiiiiiiiniintinmiliTniiMiiiiimmiiiiiMMiiinmiiiliiliinmiinriiiniiiinimrmnniiiimiiiriimiiritrnminii 

i     LOCK-SEAM    SPIRAL  PIPE   For  Low   Pressure   Service 


mm 


1^^ 


3 


i  PONTOON  .\ND  SHORE  | 

I  Elbows,  Branches,  BaU  Joints,  Valves,  Steel  Pontoons  | 

I     MACHOLD  &  RIDDELL,  ^'^.^Ill^SFrpmt'pl?^       | 

FilliiiiiiiNmiliilliitiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiill iiiiiiiiiitiiiiiiitiiiiiiiiiiiiiMiiiiiililimiiiittiiiiiiiiriiiiiiiiiiiiim iiiiiilllluillR 

!jlll iriililiiiiiiii mill iiiiiiiilillilllllllllllliulllll iiiilll II I I llliiiiiili I iiiiiiMiilllill| 

I  Nicholas  Engei  I 

JOHN  FOX  &  CO. 

i  Cast-iron    Water,   Gas    and    Flange  Pipe,   Special    Castings,  = 

I  Fire  Hydrants,  Valves,  General  Foundry  and  Machine  Work.  | 

I        Woolworth  Building,  233  Broadway  NEW  YORK  CITY         | 

niiuuiiiiiiiiiiMiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiitiiiiiiiitttiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiB 
tiiMiiiimiiuiiiuiiniiiniiiiiiiiiiiiiiiniiiiiiinuiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiniiiiiiiiiiiii)iiiiiiiiiiiniiiiiiiiiiiiiiiiiiiii& 


TAYLOSS  SPIRAL  StveTED  Pipfe 


S       Spiral   Riveted  Pipe.     Largo  Diameter.     Lap  '^'elded  Pipe.     Forsed  = 

I       Steel  Pipe  Flanges.     Flexible  Ball  Joints.  Send  for  Catalog         = 

I  AMERICAN  SPIRAL  PIPE  WORKS  = 

I       SO  Church  SL.New  York  Main  Offi  ct  and  Works:  CHICAGO,  Box  48S  | 

jliiiiniiiiiriiiiiMiiiiiniiitiiiniiniiunMitriiniMiitniititiiiHiiiiiitiiiiririiiiiiniiiniiiiiiuiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiin 

mmtinntjiiiiniruniiuunimiiiiinuiiHiiiiintiiiiiiiiiirniiiMinuiinniiniiiiinniiiiiiiMiitMiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiMiiniinMiiiii^ 

I  Warren  Foundry  &  Machine  Company  | 


I  Made  in  continuous  lengt'is  up  to  30  lineal  feet.    Smooth  on  inside  = 

=  and    true    to    diameter.     We    specialize    in    dredging    pipe.     We    also  | 

=  make   welded   Spiral-Seam    pipe   of   special    analysis   hard    sheet   steel  | 

i  for  heavy  duly  servR-e.    Write  for  particulars.  = 

=                              For    Bv-Products    Rtforcrv   Pipes.    Water   Supptp    Lines,  = 

i                                                   iTTigation,    Sluicing    and    Drcdgitio  1 

i  ROBERTSON  BROS.  MFG.  CO.  5401  So.  Western  Blvd.,  Chicago,  III.  i 
^iluiuiiiiiiiiiiiiiuiiiniiniiiniiiiiiiiiiiiuiiiiuiiiiiiiihiiiitiiiiiiiiiiiitiiiniiiiiiiiiiiiiiiiniiiiMiiiiiiiiiiniiiiiiiii'iiiiiiriiiiiiiiitiiiiiiilli.' 

^tiiiiiitMiiitMiniiiMniniiiiiiiiuiiiiiiniiiininiiiiiiiiiiiniiiiiitiiiiiiiMiniMiiniiiiiiiiiiiiniinHiiiiiiiiiiniiiiiiiiiiininiitniMit^ 

I  McWANE  Precalked  Joint  j 

I  Cast  Iron  Pipe  | 

I  No  "bell   holes"  or   lead-pourini  in  trench.  I 

I  Sizes   1'4   to  6-inch.         Catalog  N.  | 

I  MgWane  Cast  Iron  Pipe  Company  | 

I  Birmingham,   Alabama  | 

^iilliiiiiiiiiiiiiiiiiiiiiilililllMiillililiniiiliiiiiiiiitiiitiliiiliiiiiiiiiilMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiimiiillitiittimimlii 
uifiiiiiiiiiiiiiiniiiMiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiniiiiiiiniiitiiiiiiiiiiiiiiiiiitiiinimiiiiiiHiiiiiiiiiiiimnb 


U.  S.  PRODUCTS 


CAST  IRON 
PIPE 


USICAST 
CASTINGS 


I    CAST   IRON    PIPE 
I    SPECIAL    CASTINGS 

i  Work*:  rhllllP'ibnrE.  N.  J.   .         „     .  I 

=  ^  .      ^^        i  IlowlinB  linen  ItlilK..  >cw  York  = 

E  Sales  Olnrcs  }   ^q;|  Devonshire  Street,  Uoston,  Mass.  = 

^^lililiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiMiiiiiiiiis 


I        United  States  Cast  Iron  Pipe  &  Fdy.  Co.        | 

i  General  OfBces;  Burlington,  N.  J.  | 

1  *  3 

niiiiiiiiniiMiiiiiiininiiiiniiiiiiiuiHiiiiiiiiiiiiniiiiiiiiiuiiiinirMiiiuiiiiiiniiiMiiiiiniiiMiHiiiuiuiiiiiiiiiiiitiiMiiiiinriininiiiiiiii^ 

■iiiiiitiiiiiiininitniininMiiiiiiiniiiiiiniriiiiiininMnniiiiiniiiiiiiiiiiiiiiiiiuiiiniiiiiiitiiMiniiiiiiiuMnMiioiininiiiiiiiiitniiinillire 

I    R.  D.  WOOD  &  CO  ,  IZS^Z^^'Jt  I 

=  Manufacturers    of  H 

I  "Mathews"  Fire  Hydrants  | 

I  Gate,  Foot  and  Check  Valves  | 

I  Cast  Iron  Pipe  and  Fittings  | 

I  /lit  Kinds  and  Sizes.  | 

3iiiiniiiiiiiiiiiiiiiiiiiiiiiiMuujiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinitii)iiiiiiii)iiiiiiiiiiiiiiiniiniiiiiiuiimiiiimimimiiHiiiiiitnm 


SUlilll n iiiuilliilli niiiiiilllllll llllliullinillllliiuiilllll lliilllimiilllliuinilllll ii ii iiniu-      | """" iiiiinriinimiimiiiMmmMiliiimimiiiiiiiu iiiiiiiiiiii i niiiiu ii n miiniiiiiiuiililli 


SHADE 


u 


LEADITE 


yy 


UABK 


ranininiiiriiiiiniuitiiiiMniiiiiiiiH)iiitiiiiiiiiiiiiiriiiiiiiiiiiiiiiiitiiiirii)iiitiiiiiiii)iiiiiitiiiitiiiiiiiiiiitiiiriiiiiiiiiiHMiiiiii(iiiiiiiiiiiii= 
9ii|MiiiiinMiiiiiiiriiniiiiiiiiii(iiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiniiiiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiitiiiiiii ttiiic 


CAST   IRON    PIPE 

-AND     FITTINGS  ~ 

American.  Cast   Iron  Pipe  Compainy 

Birniii\g'h\^m .      Ala.. 

SALES    OFFICES    IN     PRINCIPAL  CITIES 


OIUIllllllMlliUHnilllllllllllllllllllMIIII 


i  Beglstcrcd  D.  S.  Patent  Omcs  S 

E  FOE  JOINTING  CAST  IKON   WATER  MAIMS  1 

I                                         NO  CAULKING  I 

I                                        Saves  50%  to  75%  I 

=                                      Leadilt  Joints  Improte  with  Age  s 

I  THE  LEADITE  COMPANY,  1232  Land  Title  BIdg.,  PhllQ.,  P«.  | 

3lllllllllllllllllliililllllllllllitlllllllllllllllllllllllllllllllllllllllullllllllliniiiMinilllilll(liilliltiiiiillliiliillllllilllilliiitiliiliiinllllltlllR 

aiiitiiiiiiHiiiiMHiiuiiiiiiuMiiniiitiiiiiiiiiiiiiiiiiiiininiiiiniiiiiiiiiiiiiiiiiiiuiniiiiiiiiHtiniiiniiiiiiinMiiiiiiiiiiMitiiiuiiiiiiiimiiiiir 

I        GLAMORGAN  PIPE  &  FOUNDRY  CO.       I 

I  LYNCHBURG.   VA.  | 

I  GENERAL  FOUNDERS  AND  MACHINISTS  | 

I  Manufacturers  of  i 

I  Cast  Iron  Pipe  | 

I  For  Water  and  Gas,  Flange  Pipe  and  Fitting*  | 

I  Western  Office:  543  The  RooWcry,  Chicago  | 

'"""""I'll ii"""ii>i"i"i"i"iiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiillliiiiiniii"iMiiiiiiiiiiiiiiiiiii"iii"ii"i"i iiiiiniiiiiiiiiiinmniiS 
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WORTHINGTON 


And  Now  The 

Standardized 

High    Head    Turbine 

The  illustration  at  the  left 
shows  one  of  the  Worthington 
standardized  high  head  water 
turbines.  There  are  six  others. 
These  settings  cover  practi- 
cally every  normal  H.  P.  re- 
quirement and  represent  dis- 
tinct advantages  to  the  user 
of  hydraulic  power.  The 
Worthington  Water  Power 
Equipment  bulletin  has  an 
interesting  story  about  stand- 
ardized turbines;  i.  have  you 
read  it? 

WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION 

Executive  Offices:   115  Broadway,  New  York  City     ^ 

Branch  Offices  in  24  Large  Cities 

W42.4 


^iiiiirttiiiiiittiiiiiirniiHrriiiiirtMiiiitiriiinii 


iMiiiiiriiiiiiiiintHiitifMiiiiiiiriiiMiniii[rrMiinii>riiiiiirrr[riiiii'irFiiiiii'ii)niii 


WELL  DRILLS 


DOWN  IE 


DEEPWELLPUMPS 


/7 


m 


Kcvstonc  ViVll  Drtlli  jrc  dcpcnJ.ibio 
tooli  for  Water.  Oil  and  Gas  Wells. 
Mineral  Prospecting,  Blasi  Hole  Drilling. 
Portable  and  Traction  Drills  for  all 
depths,  25  to  3000  ft.— Steam,  Gas 
Motor  or  Elcctnc  Power. 


A  cataloe  and  pric< 

of  WeU  Orill.ng  R.gi  s 
E^u.pm,nt,B,u.S.cm..Jj 
Ropt.  S«kct>,  FuhingTo. 

Etc,  will  be  Knt  on  requ. 


Downio  Decp^'tll  Pjnips 
arc  offered  for  Heavy,  Cofiiin- 
Servicc  in  Deep  Artesian 
Wells.  They  are  bujli  in  Double 
and   Sincle    Snoke    Models   and 


Belled. 
Direct  Geared  to 
Molor.or  equip- 
ped for  ;tny  other 


lighter  ser- 

Oulog  No,  6  on 

Downie  CcDirifu- 
gill,  imelc  anJ  mul.   "j. 

ii-iijgcOuJoRB 


j^^stone  ThrBer  Gpmpany^s^ierVi^V^ 


iJiintiiiiiniuiiiiiiiuiiniiuiiiniiiiiiiiHiiMiiiutiiiiiiniiiiiiiiiiniiiiiintiiiiiiiiiiiiiiitiiiiiniiiiiiiiiiiiMiiiiiiutiMiiiiiiiiiiiiiiiiiiUiiiiiil^ 

I  TONS  OF  COAL  CAN  BE  SAVED  f 

E     if   water-power  users   would  replace  their  antiquated  and  iuefiBcient     1 
=     water  wheels  with  SMITH  TURBINES.  = 


//  interested,  write  Dept.  *'E"  for  Bulletin 


S.  MORGAN  SMITH  COMPANY,  YORK,  PA. 


=     Branch 
=     Offices: 


I  1. 


"6  Federal  St. 
BOSTON 


CHICAGO 

70  Monroe  St. 


40.1  Power  Bids. 
MONTRE.iL 


^llliiiiiiiiiiiiitriiiiiiiiii 


iiiiiliiiiiiiiiiiiilllllliii 


=111111111111 mil tti It iiiiiiiiiiiiiiiiiiitiiiiiiitti iiiiiniii itiiiii iiiniii niitiiiiiiiiuii iitii>-^ 


ORmSi 


incc 

1864 

CENTRIFUGAL  PUMRS 


Since 
Pumps 


1 8  tj  4    wt)    Iiave    been    building    Centrifugal 
Hydraulic  Dredges  and  Steam   Engines. 


Morris  Machine  'Works.  Balclwiosville.  N,  Y.     | 

Agents  in  Principal  Cities.  = 

'luiiiiirriiiiiMMiiMriiriiMiiiiiiiniiiiiiMiiiininiiiiiMiiiiiiiiiiiiiiiiiiuriiiiiiiiiiiniiiiuiinniiuiiiiiiiiiuinn^ 

SiitiiniriiiiiiriiitiiiiiirtniiinriiiniiiiiiiiiiijitniiiinriniirtniiiiiriiiiiiiiiiiiiitiiiiiiiiiiiiiiiniiiiiiiiinnttnMiiiiittiiiiiiiiiiriii'-'itiiiiii^ 

RoTURBo  CENTRIFUGAL 

IPUMPSJ 

I  Manistee  Iron  Works  Co.>  Manistee,  Michigan  | 

Siiiiiiiiiinimitminiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iniinimiiiiiiiiiiiniiiinniiiiniiiiiiiiiiimiiiiiiiiimmiiiiiiiiMiriniimmiiii^ 


nMlllllHniniiiHiiinitMiiiiiiiiiiitiiiiiiitiiiiliHiiiinitiiiiiiiiiiirMiiiiiii]iiirtriiiiiiiiiiiriiiiiiiJiiiiii<intliiiiiiiiiiiiiiiiiiiillliiJiiiiiilNiin 
liinMiiiiinTiiiiiiiiniiiiiniinMiiinnitMMiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiniiiMttiiiiiiniiiiiiniiriiiiniiniiiiiiiiinririiiiiiiiiiiiiiiri^ 

I LEA-COURTENA Y     PUMPS! 

Centrifugal      j 

pumping     machinery  | 

for    every     kind     of  I 

pumping     service.  I 

Lea-Courtenay  Co         | 
3  Main  Street         Newark,  N.  J.    | 
sillllliniiiiiiiinnillllllllililiiiiiiiiliiiiiiiiiiiiiiiiitiiiiiiiiiiMiiiiiiiiiitniiiiiiiiiiiittiiiiiiiiiiiiiiitiiiiiiiiiiiiiiinliiiiiiiiuiiiiiiiiiiiiiiniiis 


'•JlllllUtllltllll 


uiiimiuiioiili 


EARLE  -  CENTRIFUGAL  -  PUMPS 

For    all    purposes    where  | 

Centrifu.g,Tl  Pumps  of  the  | 

better  class   are   adapted.  I 

The  Earle  Gear  &  | 

Mach.   Co.  I 

4707    Stenton   Ave,  = 

Philadelphia,  Pa.  i 

iiiiiiiiiiiiiiimiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiittiiiiiitimiiiiiiiimiiiimiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiititiiiiiiiiiiiiiiiiiinniiiL^ 
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Vol.  89,  No.  26 


Graphical 
Analysis 

A  Textbook  on  Graphic  Statics 
By  William  S.  Wolfe 

Head  of  Structural  Dept.  Smith,  Hinchman 
and  Grylls ;  formerly  instructor  in  Architec- 
tural  Engineering,   University  of  Illinois. 

374  pages,  6x9,731  illustrations, 
$4.00  net,  postpaid. 

This  book  is  a  development  of  notes  and  blueprints 
prepared  by  the  author  and  used  in  his  classes  at 
the  University  of  Illinois.  The  emphasis  is  placed 
on  the  analysis  of  stresses  rather  than  on  design  or 
the  computation  of  loads  although  one  chapter  is 
devoted  to  design  and  the  determination  of  loads. 
A  thorough  mastery  of  the  constructions  and  solu- 
tions presented  in  this  book  will  give  the  student 
an   excellent  grasp  of  the  subject. 

The  Engineer  in  Practice 

Who  wishes  to  review  the  subject  of  graphic  statics 
will  fiml  this  hook  a  concise,  usable  presentation  of 
fiMidamcntal    principles. 

Chapter  Headings  Are 

(ONTKNTS.  —  I. — (irnirnl  Mi'tlioils.  II. — rrnlniids. 
III. — .>Ioiinrit!i.  IV. — ili-iitns.  V. — TrusKo.  VI. — ^Iiivinc 
l.ii.iilri.  VII. — .Masonry.  AMI. — Ki'inforciMl  Cnncrcti'.  IX. 
— Design.     X. — >lisrt<lliini'uiis  I'roblfnis. 

Examine  this  new  hook 
for  10  days  FREE 


.1Ic(iriiw-HiII  fiooV.  Company,  Inc..  :t70  Seventh  Ave..  New  York. 

Ymi  mm-  send  on  10  days'  .ipproval — Woire's  Gniiiliirol  .\nnlyi4iH, 
$l.un,  net.  poslpnid. 

I  jurree  to  pay  tor  the  book  or  return  it  postpaid  wiOtin  10  day> 
of  rtxx'ipl. 

McnilHr  Amer.  Pno.  r.  E.J Subse.  to  EnK.  N.  R.f 

Siinu'ii 


(PlPAjin  print  I 

Aildress    

Offldal  Position 

Name  ol  Company 

(Books  scr.t  (in  apiiroval  to  retail  puivhascrs  In  U.  S.  and  Cannila 
oniy.)  N.R.  is-ca  :;:; 


.miiniiiiriiiiriiiiiiiiitiiiiiuiiilciliiiiiiiiillillliriiiiiiriiiiiiiiiii iMiiiiiiiiiiiiiMiitiiiiiiiiiiiiiiiiiiiiiiiiiiriiiDiiiiiiiiiiiintnilimillir 

D  e  La  V  al 

Steam  Turbine  Co.,  Trenton,  N.  J.  | 

Bulklors    of    TURBIXE    MACHINERY,     including    Steam  = 

Turbines  of  all  capacities  for  lilsh  or  low-pre&sure  steam  = 

and  ioT  direct  conncciicri  or  for  belt  or   rope  drive.     Com-  = 

piLie    Tui bo-Generator    -Sits.      Centrifugal    Pumps   for   all  = 

Beads    and    Capacities.       Centrifugal     Blcnver^     and     air  r 

Compressors.       Double     Helical     Speed     Reducing     Gears.  = 

_                                               Write   for    speciol    hvXlctma    on    apparatuB    in    tchich    you  = 

=                                           ere  intaested.  = 
iiiiiKiiinttnMniiiinHriiiiiiiiniiniiMiitiiUMnitiiiiiitiiiiMnMniiiiiiiiitiiiiiiiiiiiiiriiirMiiiiiiiiiiiiiiiiiiMiiiriiitMiiiiiiniiiiiii>iiiitiU0 

ffiiimiiiiiriiiniiiiiniitrMJiriiiirrNiniiiiiniiiiiiiiiiniiiiiiiMiiMiiiMiiMintMiMiiiiiiiiiintiiiMnniiiMMiiiiiiininnintiiiiiitiiiiiiiiiiiiiia 

I     A.  D.  Cook,  L.wvrenceburg,  Indiana  f 

i                                                        Manufacturer  of  = 

E      Steam   and  Power  Deep  Well   Pumps,   Single  and  Double   Acting,  Ceok's  Patent  = 

E     Brass  Tube  Well   Strainers,   Dctp  Well   Cylimlers,   Sucker  Rods  and  Well  Tools.  E 

=     Doep  Well   Pumping   Systems    installed   complete-.  i 

I                                            Write  for  Catalog  No.   J 1-6  E 

E      Cook  Deep  Well  Products  have  always  been  manufactured  by  A.   D.   Cook.      The  E 

=      Cook    Well     Company    of    SI.    Louis,     Mo.,     a    selling    organization,     has    retired  = 

=      fTi>m   active    business   and   has    transferred   its   good   will    to   A.   D.    Cook.      Cus-  = 

=      tomers    of    the   Cook  Well    Company   will    receive   dlrrect   service   by    writing    to  1 

§     A.   1).   Cook,  Lawrenceburg,  Ind.  = 
fminiiiifMiuiinnMiiiMinMiuiiiitriiiMiitMiiiiniMuiiniiiniiiiiiiuiiiiiiiininiiiniiuiiniiuiiniiiiiiMiiiiiiiiimiiiiiiiiiiiii 

'jjiiHrMinriiiutinniiniiiiriiniHiiiiiiiriiiiitiiHiiiiiiitMiitiirMiMniinniiiiuiniiiiintiiMiiiiiiiriiniiiiiiiiiiniiniiniiiiiiiiiimiiiiiiiiiiu 

HYDRAULIC 
TURBINES 


PELTON 


THE  PELTON  WATER  WHEEL  CO.  | 

Hydraulic  Engineers  E 

1992  Harrison  Street  100  Broadway  I 

San  Francisco  New  York  I 

fiiiMiiiiniiiiiiiiiuiiihiiiniiiininiiiniiiilliiitiiiiiiiiMiiMiiiiiiiiiniiiiniiiiiiiMiMiniMiiiiiiiiMiiMiiniuiiiiiiiiniihMiniiiiMHiini^ 

gniiniiiuiiiniiniiiniiiMUMniiMiiriMiinnMitMiiitiiiiiiuiiiiiiiiiiiiiiiiiiniiiiiniiiiiiMiitiiiiiiiiiitiiitiiiitiiiiiiiiiiniiitiiiniiMiiiiiiiiic 

I   "WOOirmRD  WATERWHEEL"  I 
GOVERNORS 

=  Built  in  All  Types  and  Sizes  from  the  Smallest  to  the  Largcit  E 

I  Woodward  Governor  Company  | 

I     •  .  20S  Mill  Street  Rockford,  IllinoU     •    = 

=       ;:■.-■  ■_ J^. ._  _■_.__.     .     .--        ..      A«       = 

^iiiiiiniiniuiiiiitiiiniiiiiNiiiuiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiniiiiiiiitMniiHiiiiiiiiiintniiiiiMiiiiiiiiiiiiiriiiniiMuiuiiiiuiiiuifi 
2irTiiiii[iiiiiittiiiiniiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiimiimiiiniMiiHilllilliyiiiii— iiiiwr 

ERIE  I 

Sand-Gravel  Dredging  Pumps  | 

will  handle  your  liquids  with  solids  in  suspen-  | 
sioii  at  the  minimum  cost.  Belt,  motor  or  = 
steam  direct  drive.  § 

Send  for   Bulletin   35  = 

ERIE   PUMP   &    ENGINE   WORKS      I 

FH;.   ij  152  Glenwood  Ave..  Medina,  N.  Y.  | 

SHBHlMnHuiiiiuiiiiuiiiiiniirniriHrinirHirMirHiriiiMiiKiiiiHiituiiiiirMiiiiiiiiiiiiiuiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiMirtiuiimmimiS 

I  EDSON  DIAPHRAGM  PUMPS  | 

i  Original  anti  World  K-mious  S 

I  Made  in  all  styles — Hand  and  Power  g 

I  None  Genuine  unlc8«  our  name  is  imprinted  in  full  in  Pump  = 

I         EDSON  MANUFACTURING  CORP'N  f 

=  373  Broadway,   Boston,   Mass.  | 

I  Fsfahlis/ied    lSr*D  | 

^iirnhiiiifiiiiniiiMiniiiuiniiiiiiiiinrinniiMiiiiiiiiiriitMiiiiinMiiiiiiiniitMtMniMniiiiMUiiniiniiiiiiniiiiiimmiiiniiiiiMiiiiiiHiii 

HiiHiiimiiiiuiiiiiniiiMiiiiMumrMiiiMnMnMiiiniHiitniMiiiniimimimiiuiiniiMMUiimmiKMninMiiMimiimiltiimiinMm^^^ 


cc{](amE^' 


MOik^iStigG^gis,  WQS.   y.  s>  m. 


§       Crushing  nnd   Cement   IMacMnery — Ilvilriiulle  Turhlncs — Centrlfu-  | 

c       Kill   rumps — Power  and    iOlectrlcal   .Miichincry — rumpinc   Enelnca  = 

i       —Air  Comprestiors.  = 

jriniiiiniirriiiiiMiiiimiitmiiiiiniiiiiMiMiniiiiiniuitiiiiimMiiiiiinmiiinitniiiiuiiiMiiMUiiiiniuMiiMiimiiinirMi^ 
uttiiiiiniittiiiiniiiiiiiiiiiuiiiiuiiuiiiuiuiiiniiuiiuiiniuiiiiuiiwiiiiiiniiniMuiininiiniimimiiiiiiniiuiiiimiiiiiuiiw^^ 


CRANE 
I     FLANGED  FITTINGS 

^trnnuimuiniiiiiiiiininMniiiininmiiniininiiiniiinriininiriniiniMinnniiiniinrMnriniMiirniriiiriHitMitMnMiirriiirMirnitMH 
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i'" ' " llllilllimijjiliimiiiiiiiiiiij I I jiiiiiimi imr ijjiiiiiiiimiillliliiiui ii ^-     ^iiumiiiimiijiiiiiiiiiimiiiniiinmi lu inn mi iniiiiiimn iimii iinllililmiiiiiijjiiiiiiimr- 


THE   HEINE    CHIMNEY   CO. 

ENGINEERS    and    BUILDERS 

RADIAL  BRICK 

and 

CONCRETE  CHIMNEYS 


1       Chicago,  III. 

I       123  W.  Madison  St. 


New  York,  N.  Y. 
30  Cnurch  St. 


i  Branch  office*  'n  all  principal  cities  i 

i  <-        »-  I 

^niini miiiiini i imiiiiimiiiiiiniiiiiiiiiii ii iiiiniii iiiiiiiiiiiiiitiiiiiiiiiii ii nm f. 

ijniiijiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiMiiniiiiliiniilltliilliiiinMiiiiiiiiiiiiiiiiiiiiiiiiiiiittiiniiiiiiiiiiiiiiiiiiiiitiiiiii 


I 

STEEL  STACKS 

•BREECHINGS* 
TANKS  OF  ALL  KINDS 

FABRJCATORS  AND  ERECTORS 
^^SPECIAL  PLATE  STEEL  WORK 

S£/^D  US  YOUR  SPECIFICATIONS 
of'BLUEPRINTSfoRQlJOTATIONS 

LITTLEFORD  BROS. 

415  E.  PEARL  ST. 
CINCINNATI  : — OHIO 


-4iimniinrMiiiiniiiiiiiiiimiiiiriii iiii 


tiMiiiiiiiiriiniiiiriiiiinijiiJijiiiiiiiiiiiiiiijiJirrrintHiriiiriiiiiiiiiriitiiiriiiiiHiiiiiiiiiiiiiiir: 
'■"<""■■ ^     H'luiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiitiiiiiiiiimiiiiiiiiiiitimiiiiii iiiiitiui iiiiiiiii in miiiiiii iniiiic 


CUSTODIS  CHIMNEYS 

^  Alphons  Custodis  Chimney  Construction  Co. 

9S  Nassau  Street,  New  York 

Perforated  Radial  Brick  Chimneys 

BUILDERS  AND  DESIGNERS  OF  THE  TALLEST 
AND  LARGEST  CHIMNEYS  IN  THE  WORLD 

Anaconda   Copper  Mining  Company,   Anaconda.  Mont. 

Height  585  ft.  above  ffrade.    Top  diam..  60  ft. 
We   design   and   build    chimneys   of   all   sizes   and   for 
all    purposes    for    boilers,    fiirnaces.    chemical   plants, 
destructors,  etc. 
Experts  in  repairing  chimneys. 
Lightning'  Rods  installed  and  repaired. 
Specifications,  plans,  designs,  and  data  fiarniahed  free 
upon  request 


ATLANTA 

BOSTON 

CHICAGO 

TORONT0 


CLEVELAND  PITTSBURGH 

DETROIT  RICHMOND 

PHILADELPHIA       SEATTLE 
MONTREAL 


Send    for    free    descriptive    literature.    Set    No,    313.    i 

niiiiniiniiiiiiiiijiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiirjiiiiiiiiiiiiiriniiiniiiiiiiiiiiiiiiiiiiiiiiiif; 


SUMMERHAYS  I 
RADIAL  BRICK 
CHIMNEYS 

AMD  BOILER  MASONRY  | 

Pui  our  60  years  of  highly  | 

speciaHzed  training  and  ex-  | 

periencetowork  on  your  | 

chimney  problems  | 

Send  for  3aia-ph<Ho^raphs  \ 

and  names  of  customers  | 

)^M.SUMA\ERHAYS£SONS  f 

=                                                                                             ROCHESTER. N.Y.  I 

^uinflllllltliillltiiiinrillliiilliiiniiiriiiiiimilillllllliiiiiniiiiillHrriiiiiniiniiiiiiiiiiiilliiiiilllliilillllllilliiliiitiiiiiiiiiiiiiiiiiiiiiiiKia 
ainiiiiniiiiiiiiniiiiiiniiiiiTiiiiiiiniiiriinnniiiiiiijiriiiijiiiiiiJiiniiiiiriitiittttiiiiiiiiiiiiitiiiiiiiiiiiiiiitiiiiiiiiniiiiiiiiiiiiiiitiiiiiiiMii^- 

I             H.  R.  HEINICKE,  Inc.  | 

Designers   and   Builders  | 

Radial  Brick  Chimneys  | 

New   York,   N.   Y.,    147   Fourth   Avenue  | 

Indianapolis,  Ind.,  540  N.  Meridian  St.  | 


> 
i 

lit,-. 

M 

SALES    OFFICES: 

Pittsburgh 
Cleveland 
Chicago 
MihvauUea 

Bostpn                      EulTalo 
St.    Louis                Philadelphia 
Detroit                   Chailotte.    N.    C. 
Louisville              Los    Angeles 
Montreal 

Cincinnati 
Kansas  City 
Memphis 
New   Oilcans 

'  Heinieke  Chimnevs  have  stood  the  test  for  twenty  years.     They  arc 
i  eeoponiical    in    first    eost    and    fuel    consumption.      Our   Engineeringr 

Dep.nrtment   is   at   your   service.      Preliminary  estimates   and  designs 

furniBhed.  May  we  peud  you  our  19'-J3  circular? 


I  AMERICAN  CHIMNEY  CORPORATION  i 

I  OF  NEW  YORK  f 

I  I 

I  Designers  and  Builders  | 

I  Radial  Brick  Chimneys  | 

I  MAY  WE  SEND  YOU  OUR  CATALOGUE?  | 

I  Main  Office:  | 

I  147  Fourth  Avenue,  New  York  | 

I  BRANCHES:  § 

I  ChicaETo:  1101  Security  Bids.  I 

g  Cleveland:   919  American  Trust  Bldg:.  E 

=  Philadelphia:   SteiJhen  Girard   Bids.  s 

j  Boston.  141  Milk  Street  E 

giiiiiiiiiiitiii:<iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirtii)iiiiirtr[iiiiiiiiiiiittiiiiiiiiiiiiriiiiiniiiiiiiiiiiiriii)iiiiiiniiiiiiiiiiiiiirrii)ijiititiii]iirliii^ 


WEBER 


REINFORCED 
CONCRETE 


CHIMNEYS  I 

More  Than  Fifteen  Hundred  in  Use      | 

Builders  of  i 

The  Highest  Masonry  | 

Structure  in  the  World  I 

at  Tokio,  Japan  | 

Height  672  ft.  | 

Inside  top  diameter  3  ft.  6  in.  | 

Catalog    sent    free    upon    request,  = 

Contracts  executed  in  all  parts  of  the  world.    § 

The  Weber  Chimney  Company   | 

1453  McCormick  Building,  Chicago.  U.  S.  A.    = 

Sale>i   olTnes    thrnu:;hout    the    world  = 

?HiMiiniiiuiniiiiiitiiiiiniiiiiitiiniiiiiiiiiniiiiiitttnniiiitinniiiiitititiiniiiiii)iiiiiiiiniiiiiitiit)()niiiiiirrinniiiiiiniiiiiiniiiuiiunin 

idiiniiitiiinnniiiiiiiiitniiiniiiiiiiiiiiiiiiiiiiiiiiii;iiniriiiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiii)inniiiiiiiiiiiiiiiiiiitiMiiiiiuiiiiiiiiriiiiiiiiMiint3 


KELLOGG 
CHIMNEYS 


have  proved  their  ability  to  stand  up  under  the  hardest 
service  conditions.  Not  one  has  ever  failed.  The  evenly 
hard  burned  radial  brick  with  corrugated  sides  insure  the 
greatest  possible  strength  of  the  mortar  joints.  Leading 
power  plants  and  smelters  are  equipped  with  Kellogg 
Chimneys. 

Bulletin  No.  60  is  yours  on  request.     Write, 

THE  M.  W.  KELLOGG  COMPANY 

90  West  Street,  New  York 


iriiiiiiiiiiiiirtdiiiittiliiilttniiiiiiniiiiiiirttiiiiiiiniiiiii 


iiriMN iiiiiimmrmmiinnii 


iiiiiiiiiiMiniMPiiiiiiiillllltlii;     riimiiiiiiiiiiiEiiiiiMiiiiiiiiniiiiiintttJti 
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THE  BABCOCK  &  WILCOX  COMPANY  | 

85  Liberty  Street,  New  York  I 


Builders  since  1868  of 
Water  Tube  Boilers 
of  continuing  reliability 

BRANCH  OFFICES 

Boston,  49  Fedeni!  Street 
I'niLADELrniA.  NortJi  American  Building 
Pittsburgh.  Famiers  Deposit  Bank  Building 
Clevklani>,  Guardian  Building 
Chicago.   Marquette  Buildinc 
Cincinnati.  Traction  Building 
Atlanta,  Candler  BuildiuR 
TccsoN,  Ariz.,  21  So.  Stone  Avenue 
Dallas.  Tkx-.  l'tK)l  Magu..li;i  RuiMiiin 
Honolulu.  H.  T.,  Castle  &  Cooke  Building 


WORKS 

Bayonne.  N.J. 
Barberton.  Ohio 


Makers  of  Steam  Superheaters 
since  1898  and  of  Chain  Grate 
Stokers      since       1893 

BRANCH  OFFICES 

Detroit.  Ford  Building 

Nkw  Orleans,  521-5  Baronne  Street 

Houston,  Texas,  Southern  Pacific  Building 

Denver.  435  Seventeenth  Street 

Salt  T,ake  City.  705-6  Keanis  Building 

San  Francisco,  Sheldon  Building 

Los  Angeles.  404-6  Central  Building 

Seattle,  1,.  C.  Smith  Building 

Havana.  Cub.v,  Calle  de  Aguiar  104 

San  Juan.  Porto  Rico.  Royal  Bank  Buildinr 


^iimmi miiiiimiiiiniiirm iiiiimiiirMiiiimmiiiiiiiirriiimiiiiirriiiniiiimiiniiiiiiiin it iiiiniiiiiit im 

HiiiniiiuMiiniiiiiiiiiMiiiiiiiiiiiuiiiiiiiuiuiiiiiinnuMiuiiiiiiiiniiiiniiiiiiiNnuMiiiiiiiuiniiiiiiMniiitiiiiriiiiiiiiiniifiiiiitiiiiiiiiiii^: 


iiMiiniiiiiii'iMiniiiiitMiuuiniiiiiiiiiniiianiMniMiiiiniiiitiiuiiiniiitmniiiiiiiiitiMiiMiiuniintiiiiiniiiiuiiiriiiiiiHiuniiniiiHiiiiiiiiiiiuiiidp 


£iiiiiiiiliiiiiiiiiiiiiriiiiiiiiiiiittiiii)iiitiiitiiiiiiiiitiiriiiriiniiiiiiiiiiitiiiiiiiriiiMiiiiiiiiiittiiiniintintiittiiiiiirriiiiitiriiitiiiitiiiiiiiiiiii^ 


AlRCO  PRODUCTS 
Oxygen 

Acetylene 

Nitrogen 

Arijon 

and  other 

Atmospheric 

Gas  Products 

Airco-Davis 

bournonville 

Products 


^ 


Welding  and  Cutting 

Apparatus  and 

Supplies 


Acetylene 
Generators 


Spi 
A 


ipecially    Designed    f 
Machines  for  [ 

utomatic  Welding    1 
and  Cut  tini; 

National  Carbide 

"Airco     Oxygen     and 

Acetylene    Service    Is 

Good  Service" 


Airco    District    Offices    f   f 


and    Distributing  Stations 

An  Airco  Distributing  Station  is 
located  in  each  of  the  following  cities. 
District  Offices  are  located  in  cities 
indicated  by  a  star  (*). 


Louisville,  Ky. 
Miiilison.llll. 
M 1 1  w  u  11  k  fe.    Wis. 
'Minneapolis.  Minn. 
.^27  251  h  Ave..  S.E. 
New  Haven,  Ck)nn. 
New  York.  N.  Y. 
(Metropolitan 
rXstrlctl 
342  Madison  Ave. 
Jersev  (.'Afy 
Brooklyn.  N.  Y. 
Bronx,  N.  \. 
Norfolk.  Va. 
*Oklahoma  Cltv. 
Okln. 
P.  O.  Box  IMH 
Paterson.  N.  J, 
Peoria.  III. 
-Philadelphia.  Pa. 
(iermantown     and 
Allefthenv  Aves. 
•PittsburiJh.  Pa. 

1116  Ridtic  Ave. 
Portland.  Ore. 
Pottstown.  Pa. 
'Richmond,  Va. 
P.  O.  Hox  1192 
Rochester.  N.  Y. 
San  Francisco. C^aiif, 
'Seattle.  Wash. 
3623  E.  Marginal 
Way 
Sharon.  Pa. 
Sprlnglield,  O. 
*St.  I.ouls.  Mo. 
IIS  Plum  St. 
Taconia.  Wash. 
Terre  Haute,  Ind. 
Toledo,  O. 
Tulsa.  Okln. 
Warren,  O. 
West  Ouincy,  Mass. 
Youniislown.  O. 


Alhanv.  \.  V. 
Atlanta,  Ga. 
Ilaltlmorc.  Md. 
Hethleheni.  Pa. 
'Hirmincham.  .\la. 
2K2S  N.  29th  .\ve. 
*lloston.  Mass. 

122  Mt. Vernon  St. 
l>orchcster 
ltridi>eport.  Conn. 
BMM>klyn.  N.  Y. 
Bronx.  N.  Y. 
'HufTalo.  N.  Y. 
7311  Grant  St. 
Canton.  O. 
•<:hicnCo.  ill. 

223b  So.l.uniher  St. 
-Cleveland.  <>. 
1210  W.  69ih  St. 
Cincinnati.  O. 
Coatesville.  Pa. 
Columbus.  O. 
Ileliunce,  O. 
Des  Moines,  la. 
Detroit.  Mich. 

7')'ll   Hnrtwlck  St. 
Duluth.  Minn. 
East  Chit-iitlo.  Ind. 
East  St. Louis.  III. 
•Emeryville.    <;alif. 
Park  Ave.  and 
HalleckSt. 
Eric.  Pa. 
Et.  Wayne.  Ind. 
Gloucester.  N.  J. 
Grand  Rapids. Mich. 
Hartford.  Conn. 
Indianapolis.     Ind. 
Jersey  City.  .\.  J. 
■lohnstown.  Pa. 
Joplln.  Mo. 
Kansas  City.  Mo. 
l.et>anon.  Pa. 
•l.os   Ancelcs.   Calif. 
-1th  and  Main  Sts. 


RUST  CHIMNEYS 

RADIAL  BRICK  AND  REINFORCED    CONCRETE  = 

I  REFRACTORY  BRICKWORK  | 

I  ENGINEERS  AND  CONTRACTORS  1 

I  The  RUST  ENGINEERING  CO.  I 

I      PITTSBURGH        WASHINGTON        BIRMINGHAM      | 

giiiitiniiiiiiiiiiiiiiiiiiiiiiiiitiiiiiriiiiiiiiiiiMMiiiiiiiiiiiiniiiiiliiiiiiiiiiiiiuriniUiiitiitiiniiiiriiiiiiiMiniiiiiiiiiiiiiiiniiiriiiuiiiiiiiiiim 
£Jiii)iiiiii(iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiii)iiiiiiii)iii(iiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniMiiiiiiiiiiiittiiriiiiiiiiiiiiiiiiiiiiiiiiti!; 


GENERAL  CONCRETE  CONSTRUCTION  CD 


CONCRETE  CHI 


CHICAGO 
..tmtm 


NEW  Y 


niiiiiiihiniiiiiiMiiiiiiitiiiiiiniiiiHiiiiniiMiiiiiiiiinitiiiiiiiiiiiiiiirniiiiiitiiiiiitiiiiiiiiiiiriiiiiiiiiniiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiriiiiiiiiic 
^niiiniiuiiiuniiiMiiiiiiMiiininiiiniiiiiiiniiniiniiiiiiinitiiiiiiMiiiiiiiMiiiiiuiitiiitiiiniiininiinininiiiitiiuiiiiiiiuiiiiiiiiiiiinn 

I     WIEDERHOLDT  CHIMNEYS     | 

S  for  Special  Service  = 

5  Not  equalled  by  any  other  for  boiler  or  speeial  service  HIGH  = 
=  TEMPERATURE,  ACID  GASES  Oil  ANY  OTHER  UNDSUAL  = 
I  CONDITIONS  = 

I  Wiederholdt  Construction  Co.  i 


621  Bank  of  Coniinerce  BIdg. 
30  Church  St. 


ST.  LOUIS.  MO.         i 
NEW  YORK,  N.  Y.        | 

^llilliilllliiiiiiiiiiiiiiiiiiiniiitiiiitiiMiiiiiiiiitiiililliiitiiiiiiiniiiiiiuiiniiiiiiiiiitiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitlilllllltlllllKln 

illir Iliiiin illiillllilliliillllrllltllllll' 


Air  Reduction  Sales  Co. 

Mfr.   of  Airco  and   Airco-D-B   products 

ControU  the  Manufacture  and  Sale  of 

National   Carbide 

Home  Office: 

342  Madison  Ave.,  New  York,  N.  Y. 


.iiiiiiiiliiiiiMiiiiiiiMiiiiiiiitiiiiiiniiiiiHiiiiiiniiiMiiiiiiiiiinMiniiiiiiiuiiiiiiiiiinii 

I  ROBINS  CONVEYING  MACHINERY 

=  For  every  nia*^erial  handling  need. 

=  We   dosien.    manufarture  and    croot    BKLT    CONVKVORS.    BrCKKT    ELEVATORS, 

=  SKIP    HOISTS,    COAL    AND    COKE    CUCSHKKt.       PtRKKX*    SCREENS,    CO.\L 

=  STOCKIKG    AND    RECLAIMINC    BRIPGES,    .i;id    iiKiii.v    vihvr    tyi-es    or    material 

=  liatnlliiig    equipURiit.      Write  fur    Handbook   of   Convcuor   I'rarltci: 

I  ROBINS  CONVEYING  BELT  COMPANY 

i  New  York,  14  Park  Row  Chicacn.  Old  Colony  Bldg. 

I   lEoRton,  70  Kilhy  St.  PittsburRli.  Vnion  Arcade  BIdg. 

i  El  Paso.  Tex.,  r^l?  First  National  Bank  BIdg.;  Blmiliiiiliani.  AU..  C.  H.  Darts 
=  Engineering  Co.;  Toronlo,  Ontario,  Gutta  Perclm  &  Rubber,  LtU. ;  San  Francisco, 
=   Tbo  Griffin  Company. 


-illliuiiiiirniiiiiiiiiitittiiiiiiiiMiiiiiriirimirMiiiiiiiiiiiiiiKiiKti 


iiiiiiiiiiiKiiiuiiiriiiiiiiiKniiiiiiiiiitiiiii 


iiiiiiiiiiiniiiiniitiii 


iiiriiiPiiiiiiiiiii      JiMiiiiimimiiiumimiinimiiiiiinMiuinMiimMiiMuinimtiiiimiiiiiiiinniiinintMiiintiniinmiiiiiiiiimiininiinmuimmmiiiin 


CAR  BIC 


£>lllll)Mnilllliilinil 

I       ^^^        DULUTH        CHICAGO        NEW  YORK        BOSTON 

TllllllllllllllllililtlllllpilirllliiiiiiuiMninrMiniliiliiitiiiiiitiiiinitiilMllliliiritlliaili iliiiiiiiiiiiiillllinriiiiiiiiintiilllliiiniiiitii 


itiiiiiiiiruiiiir I I I II iiiiiiiiMiiiir^     aiiiiiiiniiniiiiiriiiiriiiiiiiiniiitiiiiiiniiininiiniiiiiiniiuiiitiiiiiiini)iiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiriiiiiuiuii| 

Elevating,   Conveying  and    | 
Coal  Rehandling  Machinery  | 


rower 


ful 


LIGHTS 


Portable 


CARBIC  MANUFACTURING  CO. 


Put  your  inoblcms  up   to  the  oiieinccrs  = 

_    of   a   oomp.'tiiy    which   has   ranked  high  = 

^    for  over  (ariy  yciirs.  i 

The  Webster  Mfg.  Company  | 

Factories    In    Chicago    uikI    In    TifTin.    Ohio  = 

Exccutivu    OHlLes:     1300    Cortland    St.    Chicago  = 

SaJfs   Offices   in  Princip-U   Citieg  | 
'iiriiiiiiiniiniiiiiiiiuiiiiiiiiiiiniiiiiiiitiiniiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiitiiiiiiiiiiiiiiiiiiniiiiiiiiiiuiiniiiiiiuiiiiiiiiiiiiii: 


FOSTER  SUPERHEATERS 

Reduce  the  fuel  canlumption  of  sleam  shovels.     A  necessity  for  maximum  engine  and  turbine  economy. 
Write   for   full    information   on   tfie  bencHts  of   superheat. 

POWER   SPECIALTY   COMPANY  Kjo  ^^^,1^"'^"  Sra'^nn  Broadway,  New  York 


December  28,  1922 
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iiiiuiiiiiiiiitiiiiiitiuiiiiiiiiiiiiiiiniiiiiiiininiiiiiiiittiiiiiiiiitttiii 


Records  Speak  Volumes 

Tlu'  unus\i;tl  (Utilities  of  Caldwell  Cvnress 
Tanks  ui  <•  proven  by  their  enviable 
ururds  in  a.l  sections  of  the  country. 
!''iliaps  this  is  largrely  due  to  the  fact 
I  hat.  of  all  woods,  cvpress  is  the  one 
uhiih  lasts  best  outside  its  native 
<   itiiute. 

Tliirly  years'  experience  iii  building 
tanks  enables  us  to  couple  this  remark- 
able taiik  wood  with  workmanship  and 
ilesjg:n  that  ensure  the  maximum  of 
lank  sati?'fa<'tion. 

Send  for  Catalog 
Caldwell    Company 

Incorporated 
1960   Brook  St.,   Louisville,   Ky, 


TOWERS       = 
iiiiiiiMiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

atimiuuiimuiiniiiiiiiniiiiiiiiiiiiiuiiiiiiuiiiiiiiiiiniiiiiiiniiiiiiiiniMiiiMiii]iiiiiiiiiiiiiiiiiiiiniuiiiiiiiiiiniMiiiinniiiiiiitiiiiiiniii= 


STEEL  PLATE  CONSTRUCTION 


Penstocks;  Riveted  Steel  Pipe;  Caissons; 
Smokestacks;  Standpipes;  Water  Tanks; 
Power  Plant,  Hydraulic  and  Municipal 
Waterworks   Equipment. 

The  Petroleum  Iron  Work  Company 


=  Sharon,    Pa. 

I     Kew  York  St.  Louis 

=  Casper  Tampico 

?iiiiiiiiMiiiiiniiiiiuiiniiiittiniiiitiriniirMiiirrriiniiiiuiiiiiiiiiiiriiiiiiiiiiiiriiiiiiitriiiiiiiiiiiMiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiriiin 


Tulsa  Houston 

San  Francisco 


z»iiiiiiiiiiiiiiiiiiitri)iiiiiitiiiiiiiiiii[iiiiiiiiiiiiititiiiiitiiiiiiunitiiiiiiii[tinritiiiiiiiitiiiiiiiiiiiiiiiiirniiiiiiiirrinitiiiiiiit(tiiiiiittttiiiti<r 


STEEL  TANKS  I 

FOR  ALL  PURPOSES     I 


TIPPETT6-W00D 

PHILLIPSBURG,  N.J. 

New  York  Office 


Silliiinillllliiiiiiiiiiiiiiiiininiiiiiiiii 


53  Park  Place 


iiimmriiin iilimniiiiiiuiiii iiliiijiMiiiiMti 


aiiiiiiuiiiiiiiiuuiiiriiiiiiiiiiiiiiiiriiiiiiitiMiiiiMitMiniTiiiiiriittiiiiiiiiitiittiTtii tuiiiiiiiriiii.itiMiiiiiriMiiiiiiiiiiiiitiiiiimitiiiiiiii: 


HORTON 


RAILROAD 

TANKS 


Steel  tanks  are  best.  = 

The  best  are  Horton's  = 

CHICAGO  BRIDGE  &  IRON  WORKS  | 

NEW     YORK.      31U     Hudson     Terminal.      CHICAGO.  = 

2101    Transportation    BIdg.      .\TLANTA,    1025    Forsyth  = 

nidg       DALLAS.    1602    Praetorian   BIdg.     SAN  FRAN-  = 

CISCO,    1020    Rialto   BIdg.      MONTREAL.    1114    Bank  = 

of     Toronto     BIdg.        JACKSONVILLE,     FLA..      1322  ^ 

s                                                       Bisbee    Bldg.  = 

^niiiliiliiliiiiiniiliiiiiirrriiiuminnniiiiiiiiiitiin ui iiiiiituiiiiiiiiiiiiiin miiiiiiinmiiiiiiiiiiTmiii fimniiiinifrr: 


SiiiiDiiitiiiifritiiiiiiiitiiiii 


iiiiiiiiiiiiirniiiiititiiiiiinitiii 


llllllllltf Illlllliilltl lUltllllllimillltlllllllllllllt; 


Steel  Tanks  for  AH  Purposes 


Also  Water  Softenine  Equipment 
Storage  Tanks,  borh  vertical  and  hori- 
zontal, riveted  orwelded.  Field  and  shop 
erected  Storage  Tanks;  Elevated  Tanks 
forindustrial, municipal  and  railroad  use. 

GRAVER  OBjura/aOT 

'3  EasI  Chicago.  Indiana 


'ttuiiii imiiuiiii iiiiiim I imiilliriiiii it mtm ii mi ii n iiiiiiiiiiic 

a mil niiiiiiii n m ii iiiililiillil imiiiiiii min "" "" """ mm  I'j 


&  Structural  Steel  Work 

PITTSBURGH     DES  MOINES    STEEL    COMPANY 

CUHRV    BUILDING.  riTTSBUIICM.  PA. 


vi^ 

^^^ 


Just  Published 

Second  Edition 
Revised  and  Enlarged 

THE  PLANNING 
of  the  MODERN  CITY 

By  Nelson  P.  Lewis 

Formerly  Chief  Engineer,  Board  of  Estimate  and 
Apportionment,  New  York  City 

With  the  Assistance  of 

Harold  M.  Lewis 

An  authorative  review  of  the  principles  governing 
y^^  city  planning.  The  record  of  the  most  im- 
portant accomplishments  has  been  brought  down  to 
date  as  far  as  possible,  and  the  chapter  on  "Progress 
and  Methods"  has  been  largely  rewritten  to  cover 
important  new  developments. 

457  pages.     6  by  9.     62  figures,   including  half-tone  illus- 
trations and  diagrams.     Cloth,  $5.00. 


Other  Books  for  Municipal  Engineers 
FoLWELL — Municipal   Engineering  Practice 

422  pages.     6  by  9.      113  figures.     Cloth,  $4.00. 

Stein — Water  Purification  Plants  and  Their 

Operation- — Second  Edition 
258  pages.     6  by  9.     95   figures,   11   charts.     Cloth,  $3.00. 

Hazen — Meter  Rates  for  Water  Works 

217  pages.     6  by  9.     28  figures.     Cloth,  $2.25. 


Ask  for  any  Wiley  book  on  Free  Examina- 
tion terms.    Send  the  coupon  NOW. 


WILEY  FREE  EXAMINATION  COUPON 

John   Wile.T   &   Sons,  Inc.,   432   Fourth  .\ve.,  New  York  Cilj. 

Gentlemen — Kindly  send  me  the   following  books  for  10  days'    free 
examination: 


I  agree  to  remit  the  price  of  the  books  withifi  10  days  after  their 
receipt  or  retiirn  them  postpuid. 


Address    

I  am  a  member  of 


Subscriber  of 
Eng.  Nows-Retord 


t Stale  what  .society) 
(Y'S 

In,. 


E  N.-R.  13-28-23 
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Shoemaker-Satterthwait  Bridge  Co.        I 

I  Fabricated  Steel  for  Bridges  and  Buildings  J 

I    New  York  ^'^'"p„^S.J«rpr'"'  Philadelphia    | 

—  £ 

5i iimiiiiiKnniiiraiuiiimmiinimnnraimnmiiimiimiiiiiimimiiraiiniiin niiiimiiiiniiiiiiimnmiimi ■ mi m luiiiiii m m i iiiiiiimmii iiiiuim i iiiiuu iiiiiiiiiimijuuriiirimiririii?. 


.MiiiiiMiiaiiiii 


jjuii, iiiiiiiuiiiiittmtiiiiiHiiiuii iiitdiiinniiii uiiiiimiiiiimuimmiiiuiiiiuiiiiiiiiiiiiiiimmii i mmiuiiiiiiimiiimiiiiiimiiuiiiniimiimiiiimiimiiii i 


iiiiiiiiiiiiiilliliiiniilUiiiilliiniiiiiiiniiJiiitiiuitin 


FREDERICK    SNARE    CORPORATION 


Formerly  The  Snare  &  Triest  Co.  Industrial  Plants 

CONTRACTING  ENGINEERS  1"^*'^'^:"%    ^ 

^'  Power  Plants,  Dams, 

8   West   40th  Street,    New    York  Reservoirs,   Pipe   Lines, 

Havana.  Cuba.  Zulueta,  36  D.  Philadelphia,  Pa.,  1524  Chestnut  St.  Tanks. 

iiiiiiiiiiimiJijji iniiiiiiir iiiii iii i iiiiii i r iii ml iiiiiii ii uiiiiiiiiuuim iiiiiimiin iiiiiiiiniiii iiimiiiiiiiiiimiiiimiitiiiiiiiiiii iiiiiiiiiiiiiiiinu iiiimiiiiHiiiii i 

aiiiiiiiiiiimimiiiiiiiiMi iiiiii iiiiiiiiiiiiiiiiuJiiii iiiiiiiiiii iiiiiii mill iimiiii i £     amiiiiiiiini i iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii imimiiiimiiiiiiiiiiiimmmi! 


Harbor  Works 

Bridges 

Railroads 

Railroad    Terminals 

Warehouses 


INDEPENDENT 


BRIDGE  CO. 


iilllEN  RIVETERS 

;.:.aii 'ALLEN  for  the  job." 


WORKS  ■ 

NEVILLE   ISLAND,   ?A. 

and  NORTH  SIDE 


OFFICE: 

MAY  BUILDING 

PITTSBURGH.  PA, 


SiSSSS: /1-et  us  quote  on -your 


(fiiriiitiMiiitiiiiriiniiMiiiiiiiiiiiiiNniinii^iiiiiniiMiiiiniMiHiiininiiiiniiiniiiiiMiuiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiifiiiiiiiiiiiiitiiiiiir:     -^iiiiiiiiiniiiiiuiiiiniiiiiiiiiiiiiii 
liiiiiiHMiiiiniiiHHiiiiiiiHiiiminiiiimiiiniiiniiinMiiniiniiiiiiiMiiiitiniHiiiMiiiiuiiiiiiiiiiiMiiiiiiiiMiiiiuiiiiiiiiiiimiiiriiim 


372   GERARD  AVENUE 


liiiiiMiiiiiiiiiriiiiiiiiiiiiiiiiiiitiiiiiiiiniiiiiumr: 


Steel  Bridges  &.  Buildings 


McClintic  Marshall  Co. 

Pittsburgh 


->iiiiiiiiiiiiiiiiiiiiii<f>:nii[iiiiiiiif[iiiiiiir iiiiiiiiiiiiiiniiniiiiiiiiniiiiiiiniiiriiirriiiiiiiiim ih itiitiimiriiiiirriiiiiiiiiiirrir;     ^i 


aillinHinrimMiiiiiiituiiiiiiinniiiiiiiMiiiiiiniiiiiiiniiuimiiiiiiiMintiiiiMiniiiiiiiriiMiiniiiiiiiiiitiimimiUMlumilim^^^ 

j  STEELE  &  CONDICT,  INC.  | 

=  iSanufacturing    Engineers — Jersey    City,    N,    J.  c 

=  Most  Modern  Facilities  for  the  = 

I  DESIGN.  MANUFACTURE  and  ERKCTION  of  I 

I  MACHINERY  and  EQUIPMENT  I 
I  for  all  types  of  MOVABLE  BRIDGES  I 

KstabUahrd    jSCy.'i  i 


^nnnmiiimimiimiiiiiiiiimiiiiiiiiiiiiniiimitiiiiiiiimniiiiimiiimiiiuiimiMuiii tiiiiiiiiimiiit miiriitiiiiiiiiiiiMiiiirriQ     zji 

I  SncadHrcbitectural  Iron  ^orks 

I  LOUISVILLE,  KY. 

I     STRUCTURAL  STEEL    and  ORNAMENTAL  IRON 


itriiimnrniimmirmtMimiituiirrntMrrmtiiuriirniiinuininiirriiiriiiniMTniiniimrmTmiminiiinirtiimiiiiiiMii^^^ 
zjiiiiirMiimiiMiiimimiitiiimiiriiiiiirriiimiiiiMiKiiiniMii iiitii HiiiMiinti iiiiiiiiiiiiiriiniiMinMiiMitiiit niu 


I  Large  Stock  of  Standard  and  Bethlehem  Shapes  f 

I  Immediate   Shipment   of   Fabricated  or  Plain   Material  | 

niMninimimiiimiiiMiiimiitiniimiimiiiiuimiiiiiiiiiiiititiiiiiiiiiiiiiiiiiiimiiimiiiiiiiiMiiittiiiiiiiiMiiimiiiii itiiiiitiiiiriniii^ 


rinw|5;^i%|^f   STEEL  CONSTRUC^^ 

U  I-IV V/ MJiuLt  cHICACa.  iLL. 

CdNTRACTING  ENGINEERS 
STRUCTURAL   STEEL    WORK 

BRIPGES       TURNTABLES       BASCULE  BRiOGES 


^iiniinniiniiiiiiniiiNMiiriiiiiMiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiuiiiiiMiiiiiiiiMiitiiiiriiiiMiiiiiiiiiiittiiiiiiiiiiiii! 


Edward    F.    Terry,    Chairman    of    Iht 


George  O.  Wagner.   Vice  Pres.  &  Trea*    = 
Howard     U.     Shcr^vln.     Vice     Prcs.     A    = 
(icii.   Manager.  = 


=   Frederick  leacb.  President. 

I   The  TERRY  &  TENCH  GO.    I 

I  IXC.  I 

I  Engineers  and  Contractors  I 

I     GRAND  CENTRAL  TERMINAL.  NEW  YORK  CITY       I 

SlIIMIIIIIIIIlirilllltllllllllllllllllMiiril  lllilllllllltlllllllllllllllllllMIIHIIIlllllllllllllllllllllilllllllll    "UllllllllllllllUIIUdllllUIIIIIIIItn 

ujnuuHUUMiiiniuiiiiiMiuiiiiuuuiuniiiniiiniiiiiiiuiiniisiniiiitiiiiuiiiiMiitiMiiiiiiiiniiiiiiiiiiim  iinniiiiiiiiinii':: 


RELMONT  IRON  WORKS 

E^PHILADELPMIA         InEWYORK        W    V  EDOYSTONf  i 


niiiiiiiiiiiiiiiiiininiiiMiiiiMniiiiiiiniminiiiiiiiiiiiiiiiiiiiiiiiininiiiiiuiiiniiiiiiMiiiHiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

■iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiliiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuinuiiiuiiiiiiii!: 
■^^^  Cut  out  the  lost  motion  in  I 

nut  i 

_  turning 

FAVORITE 

=  RrrrrKihIr   ll:iteh,t   IlVcilc. 

=  Docs  not  leave  nut  mitil  seated  or  rc- 

I  moved.      Cannot   slip.  = 

I  GREENE,  TWEED  &  CO..  109  Duane  St.,  New  York  f 

^llllllltllUlllllinillllllHIIIIIIIIIIIItlllltMIIIIIIlllItlllllllllllllllllllllltlllllllinill'llllllltlllllllllllltlllllllllllllllllllllltllllMIIIIIIIUUIIItA 

^illllilHliiilitiiiiiiiii»iiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiMliiiilliiiiililililllllilililimiiiiimiiiiiiinmniiiniiimniiiiiiiiiiii mimulill^ 


Steel  Plate  Coxistruction 


Engineers  •  Cbntmctors  •  Exporters      \ 

STRUCTURAL  STEEL  AND       I 
STEEL  LUMBER  | 

Complete  'Industrial  Buildings  I 

^llllliiiiiiiiiiiiiiiiuiiiiiiiiiiiatiiiiiiiiiiiiiiiiiiiniiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiMiiiiiiiititiiiitiinttiiiiTiiiiiitmiiniiMmiii  IIIIIII^ 


Stcfl  Storage  Tanks,  Blast  Furnaces, ,  Gas , Holders 

Steel    Riv<{r  Barges  and    Plate  Wort  of  all   Kinds 

Steel  Transmission  Towers 

RITER-CONLEY    COMPANY 

Gener.il.  Offices,   Pittshurgh.  P.i. 


?:tiiirMiitiiiiiiiiMiiiiniiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiriiniiiiiiiiiiiiiiiiiiiiiiiiniiiiiiuiiiiiiiii)iiiiiiiiii!;M.iiiiiit(iiiii.'S 
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MorA-ei— ENGINEERING     N  E  W  S -R  E  C  O  R  D— Piace  105 

i nniiimi mi iiiu im iiiiiiiiiiiiiMiiiiiiimiiiiiiiiiiiimmiiiiiiiuiiiiiiinnmm i iiiimiiiiiiiis 


|llllllirilJIIIIIIIIJIllllJJIIIIIIIIIJIIIIIJIIIIIIIJJIIIIII IlllllUUmJJIIllUIIIUUUUIIIIIIIIJUm ijiiiiiiiiiijiuiiijiujuiiiiiiiiiiijuiiiiiiji 

i  Bethlehem  Steel   I 
I         Company 

I  Design,  fabrication,  and  | 

I  erection     of    steel     for  | 

I  bridges,  buildings,   and  j 

i  other    steel   structures  I 

I      General  Offices:  BETHLEHEM,  PA.      i 

I  Sales  OKces:  I 

I    New  York  Baltimore  Buffalo  Chicago  = 

=     Boston  Atlanta  Cleveland  St.  Louis  = 

=     Philadelphia  Pittsburgh  Detroit  San  Francisco    ^ 

iiiiiiil"" nil iiMiiiiiliiiiimiiiiiMi mil iiiiiiiiniitti iiiiiiiiimiiiiiiiiii mm niimimiiiiimin 


ESTABLISHED  1868 


INCORPORATED  1886     1 


REINCORPORATED  1905 


CHESAPEAKE 


IRON 


Electric 

Traveling 

Cranes 


I       PENN  BRIDGE  COMPANY 

I  Beaver  Falls,  Pa.  I 

I  Bridges,  Buildings,  Structural  Steel  | 

I  ,  of  Every  Description  | 

I  Grey  Iron  Foundry  and  Machine  Work  I 

I  Boats,  Barges  and  Riveted  Pipe  I 

I  Shops:  Beaver  Falls  and  Claysville,  Pa.  1 

I  Crane  and  Derrick  Department:  101   Park  Avenue,  New  York  City  | 

'■■■■■■'■i">i I '''iiiiiii'iiiiiiii'iiiiiiitiiiiiiiiiitniiiiiiitttiiiiiiiiiiiiitiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiimiiiiimiimiiimiiiiitiiiiiiiir. 

S"iiiiii"ii iiiiiiuiiiiiiimi iiiiiiiiiiiiiiiiiiiimiiiiiiiiiiii iiiiiiiiiii iiiiiiiiiiii iiiiiiiiiuuiiiing     a""ii"i"ii miiiinii imiiiiin iiiiiiinmiiiiii mii iiiiiiiiiiiimmiii mil miiiiimiiiiimiiiimiiiiiiiiimi!^ 

Bridge  Operating  Machinery       l 

Designed   and   Manufactured  for  I 

All  Types  of  Lift  Bridges  and  Swing  Draws      I 

I     THE  EARLE  GEAR  AND  MACHINE  CO. 

I  PHILADELPHIA,  PENNSYLVANIA  I 

^uiuiiiiiiutiiiiiiiiiniiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiMiiiitiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiniuiiiimiiiiimiiiiiiiir 
aiuilliuaiuuiiiiiimiimiiiuiiiiiiiniiiiiuiiiiiiiiiiiiiuuuiiiiiiiiiiiiiiiiiiiiimiiimijuiiiijiiiiiiiiniiiiiiiiiuuuiiiiiiiiiiiiiiiiiiiii u 

I       Structural  Steel 

I  for  Buildings  and  Bridges  I 

I  Prompt  Shipment  | 

I  JOHN  EICHLEAY  JR.  CO.  I 

I  Pittsburgh,  Pa.  | 

iTiiiiiiiiiiiitiiiitiiiiniiiimiiiiimiiiiniiiiiiittiiiiinitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiimimiiiiiiiiiiiMiimiiR 
Siuiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiitfiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiii iiii!i 

I        Louisville  Bridge  &  Iron  Company 

1  (Incorporated)  = 

I  Louisville,  Ky.  | 

I      Bridges  Buildings  Structural  Steel      | 

I       Engineers,  Fabricators,  Erectors  of  Steel  Railroad  and        | 
I  Highway   Bridges.      Structural  Metal  Work  | 

I  of  every  description  I 

^iiiiiiiiniiimiiiiniiiiiiinniiinniiimiiininiiiiiinmiiiiMminiiniiiiiiimiiiimniiiiimtnniitiiiiiiiii iiiim iiii iiiiiinii 

aiiUjiiiiiiiMiiiiiMiiiiiriiiiiiMiiiiiiiiniiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiinnii':^ 


I  Steel 

I  Buildings         ■  ■  ■  ,<i^  -^  ..,    ,m» 

j  Bridges,  Etc.     W  O  R  K  S 

I  BALTIMORE     ::  ::  ::     MARYLAND               I 

^""" '■!<■ ' ■nil imiliimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiitiiii i tiiiiiiiiiiiiti riiiiiiiiiiiin 


II tiiiiiiimiliimin 


imiiiiiiiiiiiiiiiiiiiitiiiinmiimMritl 


mm 

Chic<ad 


ziiiiiiiiiimiiiimiiiiiiiiiiiiiiii nil 11 iiiti mil If  in Kiiiiiiiiiniiimiiiiiiiimiiiiiiiiiimimiiiiiiitiiii 

if"""" imiiiiirrmiiiiiiiii unit i ii iiiiii iiiiiiii iinii mi tiiiiiimiiiiiiiiiiiiiiiiiiinilliliillllB 


'IEM<^ 


=  Offices  and  Works, 

=  BERLIN      -      -      C:ONN. 

=  220  Broadway.  New  York 

=  Sprlngiield.  Mass.  = 

"^"i """ "I iiiiiiiiirtiniitiMi itiiiiirriiiiiiimiiiiiiiiii.imiiMllimmnriliiiiiiiniiiiiiiiiiiiiiiiirr iiii iml 

H""" ■<" Ill ■' "'1 triiiiiiiiiiiiiiiijirmiiiiiiirimiiiiiiiiiiiimiiiiuiiimiiiiiirtriiiiiiiiim riit ii \\w^ 


MICEEBilMEC®  I  I     f  ORT  PITT  BRIDGE  WORKS 


STEEL  FRAMED 
STRUCTURES 

OF  ALL  KINDS 


■  inw<ii!ijj»..»irBn 


^iiitiiiiimiiin 1IIIIII1M niiiiiin iiiiiiiiiiirmiiiiMil mtmmii iiiimiiiiiimillllllitiiiiiiillllliillllllllirillllllliMn 

^niiimiiiuiiinniiiiiiiiMiiiiiiiiiiiiiiniiiiiiiiiiiiirniiiiMiiiiiimiiiiiMnniiiiiniiMiiiiinniiiiiniiniiiiiiiiiiiiiimiiiiiini^ 

I      The  Mount  Vernon  Bridge  Co.      I 

I  ENGINEERS  AND  MANUFACTURERS  OF  | 

I  Iron  and  Steel  Mill  Buildings  and  Structural  Work  | 

I  Railway  and  Highway  Bridges,  Roofs,  Viaducts,  etc.  | 

j  MOUNT  VERNON,  OHIO  } 

nimi iiiiiini minim minim i i m >i i m imi m i i> ir 

^iiiii 1) iinnniinnmnnntinninnniminiinnni : MminnnnimnnniimnnnnimniniiiinnniHi ininnniL 


OF  PITTSBURGH,  PA. 
I  Bridges,  Buildings,  Ship  Fabrication  | 

I       General   Office.    Oliver   mdc.,    PUtsburgh,    Pa.    New   York   OIBre.    29    Broadway.     I 
=       Chicago  Office,  Ashland  llluck.  rievelcitui  Omce,   Marshall  Bldg.     = 

=  i'uicba&iug  Decit.  and  Worke^  Caiioosburg,  Pa.  = 

Siiini iinmmmiiiiinniiiiiiiitiiiiiiiimiiiiiiiiiiiiiiiiiiiiniiiiiiiiniMiiniiimnnniiiiiiiiiim ii in iinnniii % 

^iiilllllllllllllllllllllllllllllllllllllllllllllttlllllliiniiiiiiiiiurtlllllllllll'lllliniiiiiiiiiirriiiiiiiiitiriiiiiiiritiiiiiiiiiiiiiiiutiiiiiiiiiiiiMllliiv 


Works — Phoenixville,  Pa. 

The  Phoenix  Bridge  Co« 

—  Bridges  and  Buildings^ 

Offices 

Phila.    New  York   Boston   Rochester    Washington 


Works 


-.iiiliiililliiiiniiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiuiiiiiiiniiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiintiiiiiiiiiiiiniiiiiiiiitiiiiiiiiiniiiiiniiiiiiiiir 
•■3' n''i "i> I iiuininiiiii mm iiii iiiiniimiiiiiiiiiniliiiiiiiii mm in umiinmilll>: 

I  The  Strauss  Bascule  Bridge  Company — Engineers  | 
I  Specialists  in  MOVABLE  BRIDGES,  Designers  of  I 
I  STRAUSS    TRUNNION    BASCULE    BRIDGES  I 

I  and  I 

I  STRAUSS  DIRECT  LIFT  BRIDGES  | 

=                              225  North  IVIichigan  Avenue,  Cliicago  | 

ijilimii nil II iiiininiiimiiiiiinniiimiii nnnmninmnnnnnimiininiiiiiiiiiiiiiiiiimiiiinminn iii:     ^uii i m minim mmnnniiiiiiiiiniiuiiiiiiinnnimnnnnnimnnnnmnninnnnm mninnniimiiiiiUE 


I  THE 

I  Boston      Bridge 

I  INCORPORATED 

I  47  Winter  Street,  Boston,  Mass. 

I  Bridges     and     Buildings 
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Vol.  89,  No.  26 


—7      ^|,,||||,j|i|)i,r|iiiiiiir;irinnriin)iitiiittiiiitiiiiiiiniiiiiiniiiiiitiiiHiiifiMiMiiiHiiiiiiMiiiiitMuiiiiMniiiifMniittmtmiiit:itiiiniiiiliij; 


This  is  a  new  book — a  companion  \olumf  to 
Gillette's  HANDBOOK  OF  COST  DATA 
and  Gillette  and  Dana's  MECHANICAL  AND 
FLHCTRICAL  COST  DATA.  There  is  no 
duplication  of  material  in  the  works. 


The  estimator's 
ready  guide 


This  new  Gillette  book  tells  you  how  to  make 
an  esimate  on  a  construction  job,  and  then  gives 
you  accurate,  detailed  costs  of  actual  jobs.  These 
costs  are  so  analyzed  and  itemized  that  you  can 
easily  make  your  own  rate  substitutions  to  allow 
for  variations  of  time  and  locality. 


Just  Out 

Handbook  of 
Construction  Cost 

By  H.  P.  Gillette 

Editor  of  Enffinetring-  and  Contracting 
1734  paoes,  4 ',4  x  7,  flexible,  illustrated,  S6.00  net,  postpaid 

There   are  twenty-three  chapters  of  detailed   costs  of 
actual  jobs  covering  every  phase  of  construction  work 
from    hauling   and   excavating  to   painting  bridges. 
In    addition    to    this    priceless   cost   information    there 
are  two  chapters  that 

(!)   show  the  value  of  using  accurate  cost 
data; 

(2)  explain    how    to    make    a 
rapid     and    pre- 
liminary   e  s  t  i  - 
mate  of  cost; 

(3)  give  a  typ- 
ical complete 
cost  estimate  as 
an  example ; 

(4)  discuss  fac- 
tors a  contrac- 
tor should  con- 
sider in  making 
estimates; 

(5)  give  Mr. 
Gillette's  form- 
ula for  commod- 
ity price  levels 
and  also  his 
formula  for 
wage    levels. 

Examine 

it 

for  10  days 

FREE 


HA.NDBOOK 
OP 

Construction 

COST 


GILLETTJB 


JteeSxcmihiaubn  Gmpm 


MoT.ruw-HUI  Uo«k  C«.,  Inc.,  370  .StwDlii  Avenue,  New  York. 

You  may  send  me  on  10  days'  approval:  Gillette's  Contitniction 
rout,  $(>.00  net,  iMHtpald.  I  afrrw  to  remit  for  the  book  ur  reliirn 
it  postpaid  within   lU  \\\i^»  of  receipt. 

I  am  a  member  of  the  Am.  Soc.  C.E. 

I  am  a  regular  BUbserlber  to  Entdrtecriiiir   News-Record. 

Siffncd    

Addrcm    

OflRcIal    rosiilon 


Name  of  Company 

(Books  soril  on  ;iiipn>val   to  retail  piin-hafUTs  In  II.  9.   and  Canada 


ordy.  > 


Virginia  Bridge 


&   IRON 
CO. 


Steel  Buildings  &  Bridges 

ROANOKE  MEMPHIS  BIRMINGHAM  ATLANTA 

NEW  ORl-EANS  DAL1_AS 


^lllllllllltlllltUIIIIMIIIIIirHlllllllltllllllllllllllllllllllllllllllllllllllllllllUllllllltllirillllllllllllllllll.-IllllllltllltllllllltlllltllHIIMIIIllllir; 

aijiJiiiiiiiiiiiiiiiuiuiiiiiiiiiiiJiiiiiiiiiiiiiJuiuiiJiuiiiiuiujumiiiuiiiiiiiiiiiiiJiiiiuiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiimiLmiiiiiiiiiimiiiit; 

Imorava  construction  CO.  i 

I  ENGINEERS  AND  iONTRACTOBS  | 

=  Manafactorers  of  1 

I  STRUCTURAL  STEEL  | 

i  For  All  Purposes     STEEL  BUILDINGS,  BRIDGES,  EtO.  | 

=  Capacity.    25.000   tong    per  year,  E 

=  General  Offices  and  Works:    83th  Si  reel  and  Stewart  Ave.  | 

=     City  Office:    Suite  4I!>  People's  Gas  BIdg..   122  Michi?an  BouleTaro,    I 
i  Cbicsro.  Hi  = 

niinriiiiiuiiiiiiiiiMniiiiiiiirtiiiiiiiiiiniiminiliininiiirinriiiiiiiiiiiiiiiiriirnirMtriniiniimminiiininiiminiiitiiiiniiiniiiiiHiiiiiia 

diiriijiiiiiiiiijiiriiiriijiiiiiiijiiiijiiiiuiiiiinijiiiijuiiiiiiujjujjuiuuiuiiiiiiijiijiiijjiimijiiiuiiii iiiiiiiiiiiiiiiiiimriiiijiiiiiiinijii!^ 

'STRUCTURAL  STEEL<| 

=  We  are  completeJy  equipped  for  furnishing-   and  erectinjr  hfavy  roll-  i 

i  ms"    m-ill    buildnies.     sheet     and    tin     plale    plants,     machine    shops.  = 

s  foundries,     factories,     crane    runways,     bridg^es    and    all    mamier    of  = 

I  construction   requirinK"  highly   fabricated  steel  work.  5 

I  All  varieties  of  steel  plute  work.     Forge  and  hammer,  oxy-acetylene  i 

B  or  elcrtric  weliliiiy.  = 

I      BLAW-KNOX  CO.,  PlWs%:!Ro\i^pt  ^"'^-      | 

^iiMiianiiniiiiiiiiiiiiiMiiiriiiriiiaiiiiiirtiiiiiiMiitiiiiiirnrMrmirmiuiiitMirntiiiiiihfmimiiiiirniMiriMirmtmMnMiiiiimimm 

[iiiniiMiMirMi[MmiiiiiiiiiMiiiitiiiiiiiiiiiiiiiiiiiiiiiiiimimit& 


E&  STRUCTURAL  C-i 


WORCESTER,  MASS. 

BRIDGES    AND   BUILD! 


iiitiitiiiiiiiriiiiiiiiiiiT; 


tJNiiiiiiiiimiHi|iiuiUU'i''Mll»iiai"iiii'iiiiii"aii'i"iMt'''''i'''(II''"'"'ii''i'ai''ii''"'ii"ii'ii'''inim 

I  RIVERSIDE  BRIDGE  CO.  | 

I     STEEL  STRUCTURES      I 

I  MARTINS    FERRY,   O.  I 

'jMiiiiiiiiiiinniiiniiuiiiiiiiiniiiiiiniiiinmirniniiitiimimtiinmniiimmiimrrtiititiviMiiiiiiiiiiiniiMiininiinmirii^ 
^iniiiiiiiniiuiiiiiiiiiniiNiiifjiitiiiiiirMiiiiiiiNiiniiiiiiiHiiiiiinrMUiiiiiniiiiiiiiiiiiiniiniHiiitiiiuiiuiiniiiiiiniiuiiilliiuiliiitiiiiiio 


STE 


De«igner»    &nd 
I  Fabricators... 


Mii)n<bapolis  Sleel  and  Machinery  Co. 
MEnneapoIu  U.  S.  A. 


N.-R.  i-;-';.-*.- 


-'TiiillltiiiitilllliUliilluiiiiiiiiiiilllliliiuiitiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiniiiMiiiiiiiiiiiiirriitimiiiiiilillfiiiiltiiiiiiiitiiiiiiiilliuiliiijriiiv 
SiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiulliiiJiiiiiiiiiiiiiiiiiiiiiiJiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiuuiiiiiiiiiifjMiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiii^ 

The  A  B  C's  of  Calculus     f 

By  CARPENTER  | 

A      simple      treatise      of      the      fundamentals      of  i 

Differential  Calculus.    Giving  both  the  analytic  and  = 

poometric    methods    of    developine-    tho    rules    for  = 

diHcrcntiating.    Price  91.50,  postage  prepaid.  I 


''■■''■CUIUS 


Plilillslied  by  | 

C.  C.  CARPENTER.  Ada,  Ohio  | 

!!liniiiiiiiiiiiniiiiniiiiinrniiinitiiiiiiiriirinniiiiiiiiiiiiiiiiriiiiiiiiiiiuitiiiiiiiiiiiiniiiiiiiHiiijiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiH 


tiiitiiiiiiiiiirtiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiriiMiiiiiiiiiriiiiiiiiiiiiiiiitiiiiiiii(iiuiiiiiiiiii<- 


CHESTERMAN  i 

TAPES  I 


MiiiiiinuiiiDiiii) 


The  World's  Standard  for  | 

Accuracy  und  Durability  | 

Wiebusch  &  Hilger,  Ltd.  | 

New  York  Scle  U.  S.  Agents    | 

iliiiiiiiiiiiiiiiitiiU)iMiiiltiliiliiliiliiiiiiiiiiii<iiiiiiiiiniiiiniiiiiiiiiiiiiiiiiii<iiiiiii>iiiiMiiiiiiii>miiiiiMniii)itr 
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Your 
Copy 
Free! 


AN  abridgement  of  the  Nautical  Alma- 
L  nac  with  Tables  of  Mean  Refractions 
in  DecUnations;  Culminations  of  Polaris; 
Azimuth  of  Polaris  at  all  Hour  Angles; 
Elongation  of  Polaris  and  Azimuth  of 
Polaris  at  Elongation;  Rules  for  taking  the 
Sun  at  any  Latitude  or  Longitude  with  and 
without  Solar  Attachment;  and  Transit, 
Level  and  Solar  Attachment  Adjustments. 

EUGENE  DIETZGEN  CO. 

Right  goods  at  right  prices 
continuously  since  Year  1885 


§  Branches: 

1  Chicaeo      New  York 

1  New  Orleans    Pittsburgh 

§  San  Francisco 


pg^.  Sales  Offices: 

tf^j  Philadelptiia   Washington 
Factory: 
Chicago,  Illinois 


On  Work  of  Exacting  Accuracy — 

the  Engineer's  standard,  for  every-day 
use,  year  after  year,  is  the  Gurley  Precise 
Transit  No.  8-A  with  11-inch  telescope. 
It  is  built  for  service — and  gives  it. 

Asli  for  Bulletin  on  the  Engineers  Transits 

W.  8b  L.  E.  gurley,  Troy,  New  York 


aiiiiiuiiiiuiiiiiiiiiiitiiiiiiiiiiiiiiniiiiiiiiii)iiiiiiiiiiiiiiiiiiiiiiiimiiiiiiititiiiiiiiiniiiiiiiiiiii,iiiii)iiii„„„„itiii„iiii,i),i,i„iii„i„iuif 

giimiiiiiimuiiiiimuiuimiiiiiuuiiiiuiiuiiiJJiiiiiiiJJiLiiiiJirriiiji iiiiiriiiiiJiiiiiiuiiiiiiiiiiiiiiiiiiuiiiiiiujuiiiiJiiiuiiiiiu!^ 

Speaking   of   the   famous  | 

"WHITE"  NO.  1916  TRANSIT  f 

a     well-known     engineer     recently 
said: 

"It  beats  any  machine  I  have 
I  ever  used  before ;  it  lacks  noth- 
1      ing  but  the  power  of  speech." 

I  Send  for  our  1922  Cala- 

1  logs     of     surveyitiff     and 

i  draiuing  instruments. 

e 

I     David  White  Company 

I  903-912  Chestnut  St. 

I  Milwaukee,  Wis. 

wuiiiiuiiiimiiiiniiiiiiniMiiiiiiuiiiiintiiiiMuiiiiiiTiiiiiiitiiiiiiiMniiiiiiiiiiiiuiiiiiiuMiiiiiiiiiiiirtriinmmiiTmririiinrrMiiiirirrtiN 
aiiuiiiiiiiiiiiiiiJiiiiiiiiiintiiiiiiiiiiiiiiiiiiiiiiiiniiiiuiniiiiitiiiiiiiiiiiiiitiiiiiiMtiiiiiiniiiiiuiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiriiiiiitiiiiiiirii!^ 


BUFF 


Buff  is   an  Old   Name  | 

Send  for  yew  Catalog  No.  ;?  = 

BUFF  &  BUFF  MFG.  CO.,  Boston,  Mass.  | 

Branches:  = 

46  Dey  St.,  N.  Y.  C;  231  N.  Wells  St.,  Chicago  | 

^iiitTttiiiiiiiititriiiiitiiiiirniiiiiirtiiiiitriiiiiiiiiiiiiiijiiiiiiittiiiiiiiiirtiii iiiiitittiiiiiiiiiiiiirnii iiKiiiiiiiiiiiiiiiiiitiiiiiirin 

^iiiiimiiiiiiiitiiiiiimiiiiiiniiiiiniiiiiimiiimiitimiiiiiriimiiiiiiiuiiiiiiiiiiiiiiiritiitiiiiiiiiintiiiiiiiiiiiitiiTiii niiiiiiiiiiiitiiiinu 

I  Bargains  in  Used  Blue  Printing  Machines  | 

=  We    have    on    hand    a    numbei-    ol    used    blue    unnt    ma-  = 

=  chines  taken  in  trade  and  giiai-antee   that  every  machine  £ 

I  offeied  has  been  actually  rebuilt  by  our  experts.  = 

=  These  machines  are  priced  especially  low  and  will  give  g 

=  excellent   satisfaction.     Write  for  Bargain  List  No.  23.  s 

I     The  C.  F.  Pease  Company,  836  N.  Franklin  St.,  Chicago    1 

^llllHll,llllllllllllilliiiiiiiiiiii)„i„iiii„„iiiiiii„iiiii„„iii„iiiiii„„iii]iiliiiiiiiiiiiii;i„„iiiiii,„llliiiii 111111,1, i,illll„,l„llllinl 
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-automatic 


— continuous 
— graphic 


Every  change  in  the  height  of  the  Water 
Level,  be  it  in  a  reservoir,  river,  canal  or 
sewer,  as  well  as  the  variation  in  the  flow 
over  a  weir,  is  accurately  recorded  by  this 

New 

Water  Stage  Register 
and  Tide  Gauge 

Can  be  adjusted  to  give  daiiy,  weekly  or  monthly 
record,  showing  the  change  of  level  in  any  of 
the  following  ratios:  1:1,  1:2,  1:5,  1:10,  1:20, 
1:50. 

Furnished  in  strong  metal  case  with  carrying 
handle.     Weight  about  24  pounds. 

Send  for  Circular. 


I  KEUFFEL  &  ESStR  CO. 

I         NEW  YORK,  127  Fulton  street  General  Olfice  and  Faclorios.  HOBOKEN,  N.  I. 


=  CHICAGO 

§         616-20  S.  Dearborn  SI. 


ST.  LOUIS  SAN  FRANCISCO  MONTREAL  = 

_  817  Locust  SI-  30-34  Second  St.  6  Noire  Dame  SL  W,  = 

=  Drawing  Materials.  Mathematical  and  Surveying  Instruments,  Measuring  Tapes  1 

5iiiiiifttitiiniiiiiiuiiiniiiiNiniiiiuiiiiiiiiiiiiinMiiiiiutiniiiiuiiiiiiiiitnniiuiii]iiiiiiiuiiiiiiiii!iMiiiiiuiiiiiiiiiiiiiiniiiiiiniilu^ 
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Vol.  89,  No.  26 


A  Good  Resolution 

Resolved  that  in  1923  we  will  in- 
troduce the  Hamilton  Idea  into 
our  drafting  room. 

Bv  introducing  system  and  furniture  of 
the  riglit  design,  production  is  increased, 
better  work  is  done  and  there  are  fewer 
errors  made. 

Hamilton  engineers  will  be  glad  to  tell  yon  how 
this  can  be  done  at  minimum  cost  of  installation, 

Hamilton  Manufacturing  Co. 

Two   Rivers,    Wisconsin 
Rahway,  New  Jersey 


The  Hamilton  Line  Includes 

Combination  Drawing  Tables  and  Filing  Cabinets- 
Steel  and  Wood  Sectional  Blueprint  Files — Drawing 
Tables — Folding  Horses  and  Trestles — Typewriter 
Tables — Straight  Edges — T  Squares. 


tJiitiririiiiiiiitiiif»iiiiiittfitiiiiiiiiiiiiiiiiiiiiriiitiiiilllinriiiiiiHirtMiiiiiii»iiiiirMitiiiiiiiiiiiiiliiiliiriiitiiiiiittriiniiiiinriilininimTit    ^iMiiiiniiiiiiiinii 


itiniuniniiiiilllllllllliMiiiiiiMin iiiiirtiiiNjiiiiiiiilirilirilliliiillirrililllllllllllltli; 


FORT 
PITT 

A^efi^p^/w^    SECTIONAL 
BUNKS 


CotfJe/cSinfkUhit 


I  All  Sleel        S.inlt3ry 
Durable     Comlortable 

K^aillly     erected     and 

I  liiken     down.        Each 

Miction      a      complete 

I  one-pleco     unit.       No 

loojo     parts.        No 

tools      required      t  o 

erect.        Takes     mln- 

iiiiiim      space       when 

fully    set    up. 

nntiong  to  mrrt 


\  I   sectional bookctnt 

:.^r  ,n^,^. '  FORT  PITT  BEDDING  COMPANY 

I      Icck^Teturel,  N.S.PITTSBUOGH,      PA. 


VFKIN 


TAPES 

ACCURATE 


■X   RELIABLE  ALL  WAYS 


^i^Distinctive  in  Quality — the  Very  Best 

On    Sale    Everywhere 


On    Sale    Everywhere 
Send   for  Catalogue 


T/f£/(/FK/N/fuLE(^0. 


iiuiijtuiuiillluuiiiiiiiiiiiiiiiiiiJiiiiiiuiiiiuiuiiiJiiiiiiiiiiiiiiniiUiiiiiuiiiiuiiiiiiiiiiitJiuiUiiiJiiuiKiiiii.Kiiiiiiuiiiini' uiiiiiiil? 

^MiiiiiiiiniinMiiiiiiiiiiiiiiiiiiiiiiiniiniiiiiiiutiMiiiiininMiuniiniinMMniinnMniiuiiirMniMhiitiiiiiiiiiiiitiiiJiiiiiiiiiiiiiiiiiiiiiiiii' 


Send  for  Catalog  BX-10  of 

PRECISION 
ENGINEERING   INSTRUMENTS 

Wm.  Ainsworth  &  Sons 

DENVER,  COLORADO,  U.  S.  A. 


jiuuiuuiiiuiiiiitiuiiiiiniiiitiriiiiiitiiriiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiniiiiMiitiiiiiniiiriiiiiuiiiriiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiih.': 
HlllllllHiiiiiiiiiiiiiiMinriiniiirMiriiiiinniiiiiHiritrtiiiMiiiiriiirtiiiiiiiiiirMiiiiiii)iiiiiiiiiiiiiiitiiiiiiiiiitiiiiiiiHiiiii(iiiit)uiiiiiiii)ii''- 


\Iyccs 

=  TEMPERATURE 
=  INSTRUMENTS 


I  NEW  VORK 

ilCKi    lafavetti-    SIreetSAGINAW,    MICH.  WINDSOR.    ONT.         | 

^iiiiiiiuiiiriiiiriiiiiiMriuiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiitiiifiiriiiiiiiiiitiiriiiiiiiiiiniiuiiuiniiiuiiiR 

uitiiiiiiiiiiiriiiiuijiiiiiMiunuiiiiuuniuiiiiniNiiiiuiuumuiiiiuujiiuuuiiUiiimiuiiiuiiiuiiiiiumiiuuiniMtnMiiMiiimuiiiiiiiii^ 

BERGER 

Monitor  Transits  and  Levels  | 
C.  L.  BERGER  &  SONS       | 

BOSTON,  MASS.,  U.  S.  A.  | 

^intiiii[i(iiiiniiiiiiiii[iiirriiii[niiiiniiiiiiiiriiirMiiiiriinininiiniiiiiiMiiiiiiiiiiriiiiiiiiiiiniiiiiiniitniiimiiiiiirrmii)iriniiiniiiiiuii 

'± iiiiKiiMi iiMiiiiMiiiiiijiiiiiiiiiiiitiiiiiiiiiMiiiniiiiiiiiiiiMntiiiiiiiiiiiiiHitiiiriiiiiiiiiiiiiiiiiiiiiiitiiiiiiHiiiiiimiiiiiiiiiiUJUK 

Qualitv  Evidenced  Since  i888  | 


If  you  desire  a  specific  instrument  for  a  fxirT)  K  - 
Bpeciflc  temperature  need  Tycos  has  it.  /  VCC/u  = 
Send  for  catalog.  TEMPERATURE  I 

INSTRUMENTS  i 


Taylor  Instrument  Companies 


Rnchcswr.  .V.  }'. 


^   There's  a  Tycct  and  ^ir  Tcmpiralurc  I nslrument  for  Every  Purt>osc\ 
niuitiiiiitMiiMitiiitiiiniiiiMiniiiiiiiiiiniiiiiiiiMiiiMiiiiniriMiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiKiiiiiiiiiKiiiiiiiiiiiiiiiiuiiii: 


LlETZ 


Transits — Lf.\ei.s — Alidades         I 

PRECISE — SENSITIVE — STROKG  | 

The  A.  LIETZ  CO.,  San  Francisco,  U,  S.  A,    | 

^MIIIIIIIIIIIIIiilMIIHIHIIIUIItllUIMIIIIIIMlllllMininMMIUIlllllMIUIIUIIIinillMltlUllinillllllllUiailillHIIUIIillllUllllllllHIIIIIIIIIIMH 


December  28,  1922 


Market— E  NGINEERING     NEWS-RECOR  B— Place 


109 


THE 

UNIVERSAL 

DRAFTING 

MACHINE 


Save  Time  and  Effort 

The  grouping  of  tools  around  a  common  center  in  a 
turret  lathe  made  a  vast  improvement  in  lathe  practice. 
In  like  manner  consolidating  a  number  of  drafting  tools 
into  one  instrument — the  Universal  Drafting  Machine — 
marked  a  big  advance  in  the  art  of  drafting. 

The  Universal  Drafting  Machine  enables  the  draftsman 
to  think  without  distraction — to  draw,  practically,  as  fast 
as  he  thinks — to  make  a  drawing  in  half  to  three-quar- 
ters the  time  necessary  with  separate  units  of  equipment. 

The   Universal    Drafting    Machine   is   accurate, 

durable,  reasonable  in  price. 


Write  for  our  special  trial  offer 

UNIVERSAL  DRAFTING 
MACHINE  COMPANY 


Cleveland,  Ohio,  U.  S.  A. 


aiuiiiiiriiiiiiiriiiiiiiiriiiiiiiiiiiiiti riiiiiiiiiiiiiiriiiiiiiiii iiiiirirMillimilliriullullllllllllllllUlllllllHUIllllinillllllEs     m">ii<">i>i>ii<>iiii>iMiiii(iriiiiiiriilintiiiiiillllimlllIllllllllinillllltlllllliiniiiiiii iii inni riiiiiiiiiiiiiiiiti lu iiiir^ 


24  hours  a  day 

2  to  48  in.  wide! 


Day  or  night  makes 
no  difference  to  the 
Wickes.  Its  power- 
ful light  turns  our 
clean,  clear  prints 
of  surpassing  bril- 
liancy day  or  night, 
rain  or  shine.  That 
is  vrhy  there  are 
Wickes  Users  in 
every  state  in  the 
Union,  every  coun- 
try in  the  world. 

Send  for 
Catalog. 


WICKES  BROTHERS 


Builders    of    Heavy    Duty    Plate    ;irul    StriK-tural    Tools.    Heavy  Duty     = 

Eng'ine  Lathe.s,   Special  Procliution  Lathes  and  = 

Crankshalt   Turning    Euuipnient.  = 

2007  Water  St.,  Saginaw,.  Mich.,  U.  S.  A.  | 

501   Fifth  Ave..  New  York.  N.  Y.  = 

TUG   Mhite-Henrj    BIdg.,  Seattle,   Wash.  = 


Barometers 
Black  Print 

Paper  &  Cloth 
Blue  Print 

I*aper  &  Cloth 
Blue  PrLnt 

Frames  & 

Machines 
Calculating 

Instruments 
Compasses 
Curves 
Drafting  Room 

Furniture, 
Drawinp 

Instruments 
Drawing  Papers 
Engineering 

Instruments 
Heliograph 

Papers 
Inks 

Lythoprinta 
Level  J 

Leveling  Rods 
Mathematlca] 

Instruments 
Metric  Profile 

Paper 
Mining 

Instruments 
Pedometers 
Protractors 
Scales 

Sce-B  Procesa 
Seiisitizeil  Papers 

&  Cloths 
T-Sguarcs 
Triangles 
Wooden  Goods 


BLUE  PRINT  PAPER 

costs  no  more  than  ordinary  blue- 
print paper — yet 

It  is  impervious  to  heat  and  mois- 
ture, makes  better  prints  as  regards 
detail  and — 

will  not  fade  under  any  conditions 
if  thoroughly  washed.  Further- 
more— 

shipments  that  have  been  as  long 
as  three  months  enroute  by  water 
and  through  the  tropics  have  ar- 
rived in  first-class  condition. 


If    further   proof    is    necessary 
ask  for  a  two  yard  free  sample. 


Ask  for  a  copy  of  our 
big  384-pase  cata- 
logue of  Engineers 
and  Arcfiitects  Sup- 
plies, Instruments, 
etc. 


BI^XIB  PRIKT  SYSTEM 


NEW  YORK  BLUE  PRINT  PAPER  CO. 
100READE  ST..  N.Y.  C. 

Chicago  Branch: 

American    Blue    Print    Paper    Co., 

445    Plymouth    Court,   Chicago,    III. 
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Directory  of  Engineers 
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New  England 


Adams,  H.  S. 

Cuiisiiltmil  Enaineer 

Wharf  .111(1  Dock  Conatructio!i 

Foundations.      Harbor     Work-. 

Water  Terminals. 

100-101  Anins  Hldg  . 

Boston  (91  Mms3 


Barbour  and  Dixon 

F.  A.  Barbour,  G.  Gale  Dixon. 
Water  Supply.  Water  Purifica- 
tion. Sewerage  and  Sewage  I^is- 
posal. 

Boston.  Mass.,  Tremont  niHc. 
Cleveland,  Ohio,  Finance  BIdg. 


CarmaU,  L.  J. 

Consulting  Enffittur 
Transportation  Economics,  Sur  - 
vcy:i  and  Inve-tiKations  for  In- 
dustrial Sites,  Terminals, etc. 
12!)  Church  .St. 
New  Haven,  Conn. 


The  Crandall 
Engineering  Co. 

Floating,   Ba.-in.    and    Railway 

Dry  Docks 
Wharves,        Piers,         Terminals 

Harbor  Works 
Investigation,     Reports,      Plans 

Supervision 
Boston,   Mass.,     10-'  Border  St. 

East  Boston  Sta. 


Main,  Charles  T. 

M.Am.Boo.M.E. 

Plans  and  Specifichtions  for  Tex- 
tile Mills  and  other  Industrial 
Plants,  Water  Power  and  Steam 
Power  Development.  Examina- 
tions and  Reports  on  Plants 
with  reference  to  their  Value, 
Reorganization  or  Developntent. 

Massachusetts  T^u^'t  Bldg. 
Boston, Mass.  200Dcvon>^turcSt. 


McClure-Greene  Eng.  Co. 

Civil  and  Consultintl  Enaini^cra 
Water  AVorks,  .Sewage  Disoos.'il, 
Donis,  Bridges,  llydraulis  De- 
velopments, Kxaminations.  F.sti- 
mates.  Reports,  Plans,  Specifi- 
cations, Supervision. 
Worce-tter,    Mass.,    Park    Bldg, 


Aletcalf  &  Eddy, 


Water  Works,    Sewornge. 
Disposal  of  ycwagc  ftnd   Indus- 
Irittl    Wastes.       Supervision    of 
Operation.    Valuations. 
Boston,  Mass.      14  Bcicon  Pi. 


Stone  &  Webster 

Incorporated 
Examinations  Reports    Appraisab 

Oil 

Industrial  And  Public  Service 
Properties 

New  York       Boston       Chicago 


Vaughan  Engineers 

John  F.  Vaughan 
De.-»iKn  and  Supervision 
Hydraulic,  and  Klectrical 
Steam,  and  Stmotural 
Industrials  &  Public  Utilities 
Investigations  and  Repor|^. 
Boston.  Mass.lSS  Devonshire  St, 


Universal  Acme  EJigincer'g 

Centrat  Extimntmo  nnrtin  of  America 
Construction,  Roporis,  Apprai.t- 
als,  Field  Acrotinting.  Invr-stiga- 
tion,  Conwultjition,  (loniTal  an-l 
Sub-Qviantity  Kur\'«"y3  &  ICsti- 
niat<v. 
BridRtpori .  Connrctirut. 


New  York 


Banks  &  Craig 

l-'ntr'Vfcrs — Chvniisfs^ 
Dpsign.  Operation.  Valuation,  In- 
vestigiitions    Water.  Sewage,  In- 
dustrial Wiustra-  Food  Clioniistry, 
Dehydration.  Colloids,  Ursoarch. 
51  Kast  42iid  St  ,  New  York 
700  Telegraph  RuiUling,  Harris- ' 
burg.  Pa. 


Bowe,  Thomas  F. 

Consulting  Enaineer 

Reports       Waterworks,  Sewerage, 

Valuation     Treatment  of 

Design  8cwage. 

Operation      Industrial  Plants. 

New  York  f'ity.       110  William  St, 

City-Wastes  Disposal  Co, 

Specialists    in    Drainage,  Sewer- 
age and  Sewage  Disposal .     * 
Reports  and  Estimates.  Surveys, 
Plans  and  Supervision. 

New  York,   45  Seventh  Avenue 


Caird,  James  M. 

Chemist  and  Bacteriologist 

Expert  Testimony ;  Examinations 
and  Reports  upon  Proposed 
Sources  of  Water  Supplies;  Testa 
and  Supervision  of  Filter  Plants; 
Copper  Sulphate  Treatments  for 
Algae;  Sterilization  Treatments: 
Sanitary  Investigationsi  Includ- 
ing Typhoid  Fever. 

Troy.  X.  Y.   92  Fourth  St.. 


Cole,  Edward  S. 

Hydmuiic  Engineer. 

New  York    '0  Church  St.. 


Concrete-Steel 
Engineering  Co. 


Oesitnii't'i  find  Supertiaiug 

EttjinceTf 
Concreie-Stet'l  Bridges 
New  York.  Park  Row  Bldg. 


Hugh  L.  Cooper  &  Co 


General     Hydraulic    Engineering 


Including  the  design,  financing 
construction  and  management  of 
hydro-electric  power  plants 


New  York  City,  101  Park  Ave. 


:muiuiMMiuuniiiiiiiiMiiiiiiiiiiiiiiiiiii[iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiii]]iiiiiiitiiiiiiiii:iiiitir 

Fuller    &    McClintock 

Engineers 

Geo.  W.  Fuller 
James   R.   McClintock 
Jesse  K.   Giesey 
Elmer  O.    Manahan 
James  ('.   Harding 
Wellington  Donaldson 
Fred  G.  Cunningham 
Harvey   P.  .lones 
Lawrence  G.  Rice 

New  York  City,    170  Broadway 
Toledo,  O  ,  Summit-Cherry  Bldg 
Produce       Exchange      Bldg.. 
Kansas  City,  Mo. 


Coulter,  Waldo  S. 

Consulting  Engineer 
Water,      Sewerage.       Industrial 
W^astes,   Drainage,   Power  Valu- 
ations, Reports.   Estimates,  Sur- 
veys. Plans  and  Supervision. 

New  York  City    114  Liberty  St.. 


Davis.  Benjamin  H. 

Considtzng  Engineer 
Monumental     Reinforced     Con- 
crete Bridges  for  Parks.  Cities, 
Counties,  States  and  Railroads. 
Consultations.  Estimates,  Plans, 
Specificationo  and  Super\Hsion 
New  York    Whitehall   Building, 


Ellsworth, 
Reeves 


Barrows  & 


Witunlion  Enqmcers 

O.  E.  Barrows  M.  Am.  Soc.  C.  E 

Cuthbert  E.  Reeves 

Member  Am.  Ry.  Eng.  Assn. 

50-52  West  Eagle  St. 

Buffalo,  N.  Y 


Farley,  John  M., 

M.  Am.  Soo.  C.  E. 

Consuiling  Engineer 
Water      Supply,      Sewerage  and 
Sewage  Disposal,   All    Municipal 
Work,  Design  and   Construction. 
New  York,        ^342  Madison  Ave. 


Ford.  Bacon  &  Davis 

Incorporated 
Business  established 

1S04 
IL'i  Broadway,  New  York 

Philadelphia  Chicago 

San  Francisco. 


Fowler,  Charles  Evan 

M.Am.  Soc.  C.E.,M.  Can.  Soc.CE. 
Consulting  Civil  Engineer 
Bridges,  Foundations,  Dredges, 
Dredging,  River  and  Harbor 
Improvement. 
25  Church  Street,  Dime  Bank  Bldg 
New  York  City. Detioift 


Roger  M.  Freeman 

Construction  Engineer 
Depign  and  Construction  of    In- 
dustiial  Buildings.    Steel  Plants 
Hydro-Electric  Developments. 
New  York  City  S  West  40th  St. 
T'l.  Longacre  7742. 


Fuertes,  James  H. 

M.Ara.Soc.C.E. 

Civil  and  Sanitnry  Engineer 


Water  Supply  and  W'otcr  Puri- 
lication,  Soweraite  and  Sowa;:e 
Disposal. 


New  York,  140  Nassau  St. 


Hcizen  &  Whipple 


Allen  Hazen,  G.  C.  Whipple. 
L.  N.  Babbitt,  H.  Malcolm  Pirnie 
C.  M.  Everett, 

Consuiling,   Hydraulic  and  Sani- 
tary Engineers 

Water  Supply,  Sewerage,  Drain- 
age, Valuations,  Supervision  of 
Construction  and  Operation. 

New  York  City.  30  E  42nd  St 


Hill.  Nicholas  S.  Jr. 

Consulting  Engineer 

Water  Supply — Sewage  Dis- 
posal— Hydraulic  Development. 
Reports  Investigations 

Valuations  Management 

Design  Confltruction 

Opcr.-^tion  Rates 

Chemical  and  Biological  Labora- 
tories 
New  York  City,|  112  East  10th  St 


Hopkins  &  Field 

Chas.  C.  Hopkins  .Vrthor  M.  Field 
Constitttn',1  Enoinecra 
Water  Supply,  Sewerage.  Wastes 
Disposal,  ^^unicipal  Engineer- 
ing. Expert  Testimony. 
Appraisals. 

Tiochester.    N.    Y.,    349    Cutler 
Buildinl^ 


Horton,  Robert  E. 

Mem.  Inst.  C.E.  Mem.  Am.  So«.  C  E. 
Constiltino  Hydraulic  Engineer 

Reports,  Estimates,  Design  and 
C\>n^truction  for  Water  Powei, 
Water  Supply,  Stoiago,  Flood 
Control,  Irr'gation  and  Drainage. 
Snecialist  in  Hydraiilic  and  Hy- 
droligio  Problems,  Rainfall,  Ev- 
apniation.  Stream  Yield  and 
Cround  Water.  Water  Power 
Valuati'in. 
26  Douw  Bldg.  I.abnratorj-, 
Albany.  N.  Y.        Voorhees\nlle,  N.Y'. 


George  A.  Johnson  Co.. 

Engineers 
Civil — Electrical — Mechanical 
a.  A.  Johnson  N.  B.  Wolfe 

11   C.  Stevens        C.  R.  Wyckoff 

G.  L.  Watson  (Associate) 
Water  Supply.  Sewerage.  Refuse 
Disposal,  Power  Uevelopmeni. 
Industrial  Plants,  Public  Utili- 
ties, Bridges,  Tunnels  and  Har- 
bors. 

Reports,    Designs,  Supervision  of 
Construction,  Management. 

New  York  City.     1  ""H  Nassau  St. 


Laiidrcth,  Olin  H. 

Consulting  Engine^T 
Ilvdraulio  and  Sanitary  Engineer- 
iiig.  (  oTiMiltntion,  InveBtiKBtion, 
Viilu.inon. 
N<»  V.ik.      No.  Isel'iflhAve. 
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Keith,  Herbert  C 

M.  Am.  Soc.  C.  E. 

Civil  and  Consulting  Engineer 

Desifin  and  Construction  of 
Briiigr  and  Structural  Work 
Masonry  and  Foundations^ 
Railroads  and  Street  Railways 

Inspection  and  Valuation  of 
Existing  Structures. 

Legal  Engineering. 

New  York  City,  13  Park  Row 


Walter  Kidde  &  Company 

Incorporated 

Engineers  <fc  Constructors 

Business  established  1900 

Inspections  Industrial  Plants 

Reports  Wharfs  and  Piers 

Design  Power  Plants 

Construction  Chemical   WorUs 

New  York  City,  HO  Cedar  Street 


Lee,  William  S. 

M.Am.SocC  E-  M.  Am;Soc.M.E. 
M .  End-  Inst  Can. 
Fellow  Am     Inst.  E   E. 
Chief  Eng   Southern  Power  Co 
Consultin'/  Eu'/mecr 
New  York  City   511  Fifth  Ave 
Charlotte,  North  Carolina. 


McClellan  &  Junkersfeld 

Incorporated 

Engineering  and  Construction 

New  Y'ork  Philadelphia 

45  William    St.  112Souih  16thCt 


Mead,  Daniel  W. 
Scheidenhelm.  F.  W. 

Consulting  Engineers 
Hydro-electric        Developments, 
Water  Supply.  Irrigation,  Drain- 
age. Flood  Control 
New  York.  30  Church  St. 


Meyer,  Strong  &  Jones,  Inc. 

Powei  Plants — Mechanical  and 
Electrical  Equipment — Heating 
and  Ventilating. 

New  York  City,  101  Park  Ave. 


Mueser,  William 

Consulting  Engineer 
Concrete-Steel  Bridges 
Concrete-Steel  Standpipes 
New  York.  Park  Row  Bldg. 


North,  Allison  &  Ettlinger 

Consulting  Engineers 
City  Surveyors  Topographic 
Surveys  of  large  tracts. 
City  Planning,  Field  Supervision 
Dock,  Terminal  Development. 
Staten  Island,  New  York,  Crab- 
tree  Bldtr  


Potter,  Alexander 

Consulting  Engineer 
Hydraulics,  Sanitation.  Concrete 
Structures.    Tel.  5501  Cortlandt 
New    York,   50   Church   Street. 


Potts.  Clyde 

M.  Am,  Soc.  C.  E. 
Consulting  Sanitary  Engineer 
Sewerage  and  Sewage   Disposal 
W'ater  Works  and  W'ater  Suppl\' 
Reports.  Plans  and  Estimates 
New  York.  30  Church  St. 


Dwight   P.  Robinson 
&  Company,  Inc. 

Engineers  and  Constructors 
Industrial    Plants.    Power    De- 
velopments. Railroad  Shops  and 
Terminals. 

New  York,  125  East  46th  Street 
Chicago,  Youngstown,  Dallas, 
Lr)s  Angeles,  Montreal,  Rio  de 
Janeiro. 


Robinson,  Geo.  L. 

Consulting  Engineer 

Sewers,  Sewage  Disposal,  Water 

Supply. 

5621  Grand  Central  Terminal 
New  York. 


Sanderson  &  Porter 

Engineers 

New  York,  52  William  Street, 
Chicaco.  72  West  Adams  Street; 
San  Francisco,  14  Montgomery  St. 


Steinmian,  Dr.  D.  B. 

M.   Am.   Soc.   C.  E., 
M.  Am.  Ry.  Eng.  A. 

ConsiiUing  and  Designing  Engineer 

Bridges  and  other  Structures, 
Engineering  Projects,  Designs, 
Supervision,  Investigations,  Re- 
ports, Valuations,  and  Advisory 
Service. 


New  York 


25  Church  St, 


Vermeule,  Cornelius  C. 

Consulting  ajid   Designing 

Engineer 
Water  Supply,  Sewerage. 
Water  &  Steam  Power  Plants 
Reports,  Valuations. 
New  York  38  Park  Row 


Waddell,  Dr.  J.  A.  L. 

Consulting  Engineer 
Steel  and  Reinforced  Concrete 
Structures, Waddell 's  Vertical  Lift 
Bridge,  Difficult  Foundations. 
Reports. Checking  of  Designs,  Ad- 
visory Ser\'ices,  and  .Appraisals. 
New  York.  35  Nassau  Street 


Joseph  H.  Wallace  &  Co. 

Consulting  Industrial  Engineers 
Industrial  and  Power  Plants. 
Hydraulic    Developments  —  In- 
vestigations —  Consultation  — 
Reports. 
New  York  City.  Toronto. 


The  J.  G.  White 
Engineering  Corporation 

Engineers — Constructors 

Industrial  Plants,  Buildings 
Steam  Power  Plants,  Water 
Powers,  Gas  Plants,  Steam  and 
Electric  Railroads,  Transmission 
Systems. 

New  York       43  Exchange  Place 


Wigley,  C.  G. 

M.  Am.  Soc.  C.  E. 
Consulting  Sanitary  Engine*^ 
( Formerly  Chief  Engr.NewJereey 
State  Dept.  of  Health.)  Sewerage 
&  Water   Works.   Keports.   De- 
signs, Construction,  Appraisals. 
Maplewood,  N.  J. ,66  Picrson  Rd. 


Wilson  &  Gramm 

Ciril  and  Industrial  Ei><fin<<'rs 
Reports    layouts    and     de  ign-. 
Industrial    &   Enpineering    proj  - 
ects-  Niagara  Power  District. 
Buffalo,  N.  Y,  Electric  Bldg. 


New  Jersey 

Eastern 

Pennsylvania 

and 

Delaware 


Albright  &  Mebus 


Civil  and  Sanitary  Engineers 
Sewerage,  Sewage  Disposal, 
Town   Planning. 

Philadelphia,  Pa.,  1 502  Locust  St . 


Bean,  George  L. 

ConfuUirtg  Engineer 
Water  Works,  Hyaraulit^s 
Sewers,  Highways. 
201  N.  Broad  St. 
Philadelphia.  Pa. 


Day  &Zimmermann,  Inc. 

Engineers 

Industrial  Plants,  Power  Plants, 
Sub-Stations,  Transmission 

Lines,  Examinations  and  Re- 
ports, Valuations,  Management 
of  Public  Utilities. 

Philadelphia,  611  Chestnut  St., 
\ew    York   City  Chicago. 


Easby,  William,  Jr. 

-M.  Am.  SocC.E. 
Ciril  and  Sanitary  Engineer 
Sewerage. 
Sewage  Disposal. 
Water  Supply. 
Water  Purification. 
Water  Power. 
Pavements  and  Highways. 
Investigations.    Designs,    Super- 
vision of  Construction  Operation 
and  Valuation. 

Philadelphia,  Pa..  1302-3  Com- 
monwealth Building,  1201  Chest- 
nut St. 


Franklin  &  Company 

Con  suliiiig  Engineers 

Water    Supply-Sewage    Disposal 

Town  Planning. 

Report- Valuation-  Design. 

Philadelphia,   906-7  Crozer  Bldg. 


Harrison  Mcrtz  &  Emlen 
Inc. 

Engineering  <fc  Consulting 
Sewage  Disposal,  Water  Supply, 
Landscape  Contracting. 
Franklin  Bank  Building, 
P.iuauei   i.i  .   ^'u. 


Ledoux,  J.  W. 

CnnsuUiuii  Engineer 
Water  Works,  Water  Power, 
Power  Plants,  Fieporta,  Designs. 
Constru  ction  Supervision,  \'al- 
uation.  Arbitration,  Rate  Sched- 
ules. 
Phila-.Pa.       112  North  ProaH  St. 


Levinson,  H.  J 

Consulting  Engineer 

Power  Plants,   Industrial  Plants, 

Mechanical     Refrigeration,     Ice 

Plants,  Construction,  Installing, 

Supervision,    Inspection,    Tests. 

Reports. 

Phila.,  Pa..  4929  N.  Warnock  St. 


Scofield  Engineering  Co.. 


Consulting,    Designing     Superiis- 
ing  Engineers 


Philadelphia  Pennsylvania 


S.  B.  Thayer  Son  &  Co. 

Founded  1843 

Engineers   Contractors   Financiers 

Pailway,  Power,  Industrial,  Oil, 
Gas,  Mining  Properties. 
Reports,   Valuations,    Reorgani- 
zation,   Management,  Construc- 
tion, Operation. 

Wilmington,  Del.    DuPont  Bldg 


Western 

Pennsylvania 

and 

Ohio 


The  J.  N.  Chester  Engrs. 

J.  N.Chester       D.  E.  Davis 
J.  F.  LaBoon       J.  T.  Campbell 

E.  E.  Bankson 
Consulting   Hydraulic,  Sanitary 
:ui,l  \'aluation  Engineers. 
Pittsburgh, Pa..  L'nion  Bank  Bld^ 


Clark,  Wm.  G. 

Cinl  and  S'^nitary  Engineer 
Hydraulic.  Saintary  and  Munici- 
pal Engineering,  f  owei   Develop- 
nients.  Kxf.e; t  Examinations  and 
Reports. 
Toledo.  O.        104fiSoitzerRldg., 


Fayette  Engineering  Co. 

Civile  Mining  and  Consulting 
Engineer 

L.  C.  Mechling,   E.  L.  Zearle 
Coal.  Coke  Plants. 
Uniontown,  Pa. 


Fogg,  R.  J.  M.  Am.Soc.C.E. 

Civil  and  Consulting  Engineer 
Investigations  &  Reports 
Steel  &  Concrete  Structures 
Design,  Inspection,  \'alualion 
Inspection     of    Steel    &    Cement 
at  mills.     Testing  of  Materials. 
Bethlehem,  Pa. 


Gannett,  Seelye&Fleming 

Enginears 

Reports  -  Valuations  -  Design, 

Management  -  Municipalities, 

ftilitiea  -  Industrials. 

Erie,   Pa.  -  Harrisburg,  Pa. 

Memphis,  Tenn. 
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Gascoigne,  George  B. 

Coiuiiilino  Sanilary  Enair.rrr 
S<?\verage    anH     SpwaK*?    Di>pos:i) 
Water  Supply    and    I>uri(ication 
Treat  incut  of    I  iidustrial  Waslcs. 

CIcvcl&nd,  Leader-News  Buildine 


Morris  Knowles,  Inc. 

SpeciiiliziiiR  in   Municipal  EnRi- 

iieerinR  atui  Puhlio  Utilities,  Real 

Kstale  Oevclopinents  and  Town 

PlanninR. 

Pittsbursh  Cleveland 


W.  E.  Moore  &  Co. 

Engineers 

Reports,  Designs  und  Supervision 
of  Public  Service  Properties. 
Industrial  Plant  Installations. 
ICiectric  Furnace  Design  and  Ap- 
plications. 
PittshurKh.  Pa. .Union  Bank  BIdg. 


Swigart  &  Ehrman 

S.  G.Swigart.  M.Am.  Soc.  C.  E. 
G.  L.  Ebrinan. 
Civil  and  Hydraulic  Engineers 
1119-20  Second   National  Bldg. 
Akron,  Ohio 


Watson   Engineering 
Company,  The 

Designing  and  Conttruciion  Enyi- 


Industrial  and  Power  Plant  and 
Equipment.  Bridges  and  Rail- 
way Buildings,  Docks.  Term- 
inals and  Marine  Structures. 

Warehouses  and  Commercial 
Buildings. 

Engineering  Reports. 

Cleveland      461-1  Pri)spcct  Ave., 


The  W.G.  Wilkins  Company 


Euoineera  and  Architects 


Railroads.  Buildings,  Manufac- 
turing PlantiH,  Coal  and  Coke 
Plants.  Water  Works  and  Sewer- 
age.   Exarainations  and  Reports. 


Pittsburgh,     Pa.     Weatinghou.sc 
Building 


Illinois 


Alvord.  Burdick  & 
Howson 

John  W.  Alvord— CharlcsB. Bur- 
dick—Louis  R.  Howson 
En'jincrrs  for 
Water  Works. 
Water  Purification. 
Flood  Relief. 
Sewerage. 
Sewage  Disposal. 
Drainage. 
.-Vpprnisals. 
Power  Generation. 


Chicago 


TI:irtfordB!ric 
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Luten,  Daniel  B. 


The  Arnold  Company 

Engineer9 — Constructors 

Power  Plants 
Industrial  Plants 
locomotive  Terminals 
Maintenance  Shops 
Dc^jigned  in  Entire  Detail 
Erected  Complete,  Including 
Preliminary  Operation. 

Chicago,  105  So.  La  Salle  Street 


Byllesby    Engineering    & 
Management  Corp. 


Chicago,      20S  S.  La  Salle  Street 
New  York  Tacoma 


Condron  Company 


Theodore  L.  Condron,    M.   Am 

Soc.  C.  E. 
Chester  L.  Post.  M.  Soc.  C.  E. 
Con.tultino  Engine<-rt; 
Bridges,  Buildings.  Foundations 
Chicago.  Monadnock  Building. 


Kelker.  De  Leuw  &  Co, 

Municipal  and  Sanitary  Engineers 
Chicago.  Conway  Building 


Maury,  Dabney  H. 

Consitltino  Engineer 
Water  Works,  Sewerage, 

I'ower  Plants,  Appraisals. 

Chicago,   111  ,   1445  Monadnook 

Bldg. 


Pearse,  Greeley  &  Hansen 

Hudraulic  <t  Sanitary  Engineers 
Reports,    Designs,     Supervision. 
Appraisals,  Water  Supply.  Sewer- 
age, Water   Purificati  n.    Sewage 
Treatment.  Refuse  Disposal. 
Chicago,  III  39  West  Adams  St. 


Stern.  I.  F. 

Consulting  Engineer 
Bridge.'^,  Buildings  and  other 
Structures.  Engineering  Projects. 
Design.  Sufwrvision,  Investiga- 
tion, Re^jorts,  Valuations,  Advis- 
ory Ser\'icc. 
Chicago,  III..  Fir.st  Natl  Bk.  Bldg. 


This  Directory 


is  known  throughout  the  field 
m*  the  logical  niedi\im  through 
which  to  locate  ropon^iblc  eng- 
ineers to  handle  important  pro- 
blems. 


Central  West 


The  American   Appraisal 
Company, 


Authoritative  Reports  and  Valu- 
ations Covering  Public  Ttility, 
Municipal,  Mineral.  Industrial. 
Commercial  and  Residence  Prop- 
erties. 


Milwaukee 


New  York 


Black  &  Veatch 

Consulting  Engineera 

Sewerage.  Sewage  Disposal, 
Water  Supply,  Water  Puritica- 
tion,  Electric  l.igliting.  Power 
Plants,  Valuations.  Special  in 
vestigations  and  Reports. 

E.  B.  Black  N.  T.  Veatch.  .Ir. 
A.  P.  Learned  J.  F.  Brown 

E.  H.  Dunmire 

Kansas  City,  Mo.,  Mutual 
Building. 


Burns  &  McDonnell 

S.  Burns.     R.  E.  McDonnell. 
Consulting  Engineers 
Appraisals,  Rate  Investigations, 
Expert  Testimony,  Water  Works, 
Sewerage,  Lighting. 
Kansas    City.    Mo.,    Suite    400 
Tnter-State  Rld<: 


Fargo  Engineering  Co. 

Consulting  Engineers 

Ilydro-Elcctric  and  Steam  Plants 
Difficult     Dam     Foundations. 

Jackson,  Michigan 


Federal  Engineering  Co. 

Civil  and  Architectural  Engineers 

Designers  and  Superintendents 
Buildings  and  Industrial  Plants. 
Milwaukee.  Wis,.  21S  -  219 
Stephenson  Building. 


Harrington,  Howard  and  Ash 

Consulting  Engineers.  Bridges 
and  other  structures  of  steel  and 
reinforced  concrete.  Advisory 
services  in  municipal  problems. 
Apprnisnts.  Kansas  City,  Mo. 
1012  Baltimore   Avenne, 


Hubbell,  Clarence  W 

M.Ani.Soc.C.E. 
ConsuHino  Engineer 
Sewerage.       Sewage       Disposn  I . 
Water    Supply    ard    Municipal 
Engineering. 

Detroit.   Mieh.,  21^48  Penob>rot 
Builtling 


Kiersted  &  Stringfellow 

Consulting  Engineers 

611  Interstate  Bldg. 

Kan.'^a.'j  City,  Mo. 


Designing  and  CoTisuUing 

Engineer 
Reinforced  Concrete  Rridgcb  ex- 
clusively. 

A&aociate  Engineers  in  each  state 
Indianapolis.  Ind. 


Meyer,  Adoiph  F. 

M.  Am.  Soc.  C.  E.  &  M.  E. 
Consulting  Hydraulic  Engineer 
Franklin  R.  McMillan 
■      M.  Am.  Soc.  C.  E  . 

Associate  Structural  Engineer 
Minneapolis,  628  Met.  Bk.  Bldg, 


MuUergren.  Arthur  L. 

Consulting  Engineer 
Waterworks.  Light  and  Power 
Plants,  Gas  Plants,  Ice  Plants, 
Street  Lighting  Dc>igns.  Report**, 
Appraisals,  Management. 
ICansas  City.Mo.r.55  GatesBldg 
N.Y.  1705  Equitable  Trust  Bldg 


Shenehon.  Francis  C. 

Hydraulic  Engineer 

M.  Am.  Inst.  Cons.  Engrs. 

M.Am.  Soc.  C.  E. 

Water  Power,  Flood  Relief. 

Drainage,  River  Diversion?. 

Counsel  Engineering  Litigation. 

Minneapolis,  628  Met.  Bk.  Bldn. 


C.  E.  Smith  &  Co. 

Consulting  Engineers 
Appraisals,  Expert  Testimony. 
Bridges,  Electrification,  Founda- 
tions. Highways,  Docks,  Water 
Supplv.  Flood  "Protection 
St  Louis,  2065  Railway  Exrh. 
Chicago,  Kansas  City 


Spooner  &  Merrill 


Coufiulling  Engineers 

Utility   and    Industrial    Reports. 

Design ,    Super\'ision ,    Appraisa  Is 

Grand  Rapids,  Mich. Powers  Bldg 

with 

G.H.KNUTSON  Financial Encr 

Chicago,  111.     Harris  Trust  Bldg. 


Turner,  C.  A.  P. 

Constdting  Engineer 
M.  Am  Soc.  C.  E.,  Reinforced 
Concrete  and  Structural  Stee! 
Bridges,  Buildings  and  Manu- 
facturing Plants. 
Minneapolis,  Minn..  627  First 
Ave.  N. 


Williams,  Gardner  S. 

M.  Am.  Inst.  Cone.  Engr. 
M.Am.  Soc.  C.E. 
Consulting  Engineer 
Hydraulic  Investigations,  Water 
Power      Developments,      Water 
Supply    Systems.    Reporte, _Ap. 
praisals.     Ann  Arbor,  Michigan. 


Southern  States 


Bennett,  Howard  D. 

Consulting  and  Contracting  Eng'r 
Dredge?  ofalltypep  Designed  and 
Built  for eveiy  service  Municipal 
I'ite,  Ice  and  Ferry  Boats, Harbor 

and  Terminal  Development. 
Plans.  Speeifications.Repoit'-.  Etc 

Baltiniorr.  Md  2114  AH.-ndaleSt. 


Billingsley.  James  W. 

Preliminary  Investigations,  He- 
tailed  Plans,  and  Construction 
Supervision.  For  Industrial  De- 
velopments, Docks,  Roads, 
Bridges,  Drainage  and  Municipal 
Improvements. 
New  IVlcans.  Louisiana 
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Black,  McKenney  & 
Stewart 

Engineers 
W.  M.  Black. 

Maj.  Gen,  U.  S.  A.  Retired. 
Charles  A.  MoKenney. 
John  ij^tewart. 

River  and  Harbor — 

Port  and  Terminal  Work. 

Hydro-Eleotrio  Development 

Alunicipal  and 

Highway  Engineering. 

Consulting   —  Organization  — 
Administration. 

618  Seventeenth  St.,  N.  W. 

Washington,  D.  C. 


|[IUIIIIIIIIIIIIII1llllllllll|[|||||||||lll||||[||||||||tll|]|||||||||||||||||||||]||||||||||||||[]|||||| 

Totten,  Robert  L. 

Mem   Am.  S  c.  C.  E 
Consulting  Endinccr 
Valuations  i;  Rcport=.  Railroads 
&  Uighwaya,  Mining  Investigat- 
ion^, Rlumcipal  Improvement.-. 
Brown  Mars  BIdg. 
Birmingham."  Ala, 


|>llllllllllllllll!!lllllllllil[lllllltlllllllllllllllll[NI]l II Illltlllllll[llllllll[lllllllttll1lllllll||||||||||||||||[|||||||[[|||||||[||||||||[|| 


Weller,  Francis  R. 

M .Am  Inst.E .E .,M .Am.Soc.C .E. 

C'msultiri'j  Engineer 
Hydro-Electric  and  Steam  Power 
Plants,  Reports,  Appraisals.  De- 
signs,  Construction ;    Propei  ties 
Operated. 
Washington,D.C.201-5MiIIs  BIdg 


J.  E.  Greiner  &  Company 

Cansniting  Engineers 
De>ign,  Construction,  Investiga- 
tion, Ad\nsory  Ser\'ices — Bridge-, 
Docks,  Pier?,  Warehouses  and 
other  Engineering  Structures. 
Pittsburgh,  Pa,  Union  Arcade 
Baltimore,  Md.       Fidelity  BJdg. 


The  Morgan    Engineering 
Companies, 

Bydraulic  Engineers 
Flood  Prevention  —  Irrigation — 
Drainage — Power  Development- 
Mempliis.  Dayton^ 


Phillips  Asa  E. 

M.  Am.  Soc.  C.  E. 
Consulting  Municipal  Engineer. 
City  Planning,  Parks,  Pavements, 
Water,  Sewerage,  Drainage, 
Disposal  of  Wastes. 
Municipal  Adminstr.ntion. 
Washincton.  D.  C,  26  Jackson  PI. 


Rocky  Mountain 

Pacific  States 

and 

Foreign 


Paris,  Robert  W. 

Consulting  Engineer 

Irrigation,       Drainage,        Water 
Supply,      Power      Development, 
Reports,    Valuations,    Engineer- 
ing Litigation. 
Boise.  Idaho,       Overland    BIdg, 


ENGINEERING 


Schools  and  Colleges 


Henry  Exall  Elrod  Co.. 

General  and  Consulting  Engineers 
UtiUty  Valuations  for  Rate  Reg- 
ulation. Special  Investigations 
and  Reports  for  Investors.  Designs 
for  and  Supervision  of  Water- 
Works,  Sewer  Systems,  Sewage 
Disposal  Plants,  Power  Plant.s 
and  Industrial  Works. 
Irrigation  —  Flood  Control  — 
Dams. 

Los  Angeles,  Cal.  (Temporary  ad- 
dress.   Hotel    Winderaere,   Santa 
Monica). 
DaKas,  Texas,  Interurban  BIdg. 


Grunsky.  C.  E. 

Consulting  Engineer 
Valuations,  Municipal  Engineer- 
ing, Irrigation  &.  Flood  Control. 
"Manager  of  C.  E.  Grunsky 
'  Co.,"  Cons,  &  Superv.  Knjrrs. 
San  Francisco,  Calif,  Mechanics 
Institute  Building. 


niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriir^ 
Alberto  A.  Ibargiien 

Civil  Engineer  and  Architect 
M.Am.  Soc.  C.  E.— M.S.  C.I. 
Designs.  Specifications,  Esti- 
mates, and  Supervision  for  Con- 
struction of  All  Kinds.  Specialist 
m  Reinforced  Concrete  Structure. 
Pinar  del  Rio,  Cuba    42  Maiti  St 


M.  L.  Miller  &  Co. 

Hydraulic  &  Sanitary  Engineers 
City  &  Industrial  Water  Supply, 
Sewerage.  Hydro- electric  Plants, 
Irrigation  Canals.  Pavements,  In- 
vestigation ,  Reports,  Valuations, 
Plans,  Estimates. 
Denver.  Colo.   203  Boston    BIdg 


JirriiiiiiiMiiii 


Thebo,  Starr  &  Anderton, 

InC,  Enoineers  and  Constr-uetors 

Design  and  Construction  of  Pow- 
er Plants  Hydro-Electric  Irriga  ti  on 
and  Industrial  Projects,  Apprais- 
als, investigations.  Reports,  Plans 
and  Specifications,  Sharon  Build- 
ing. San  Francisco..  Fresno,  Calif 


Inspecting  and  Testing  Engineers! 


Electrical  Testing  Labora- 
tories, Electrical,  Photometricul 
and  Physical  fests.  Insoection 
and  Tests  of  Electrical  and  Engi- 
neering Materials.  Main  Office 
and  Laboratories,  New  York, 
SOth  St.,  and  East  End  Ave. 


Standard  Testing 
Laboratories.  Inc. 


College  of  Engineering 


Courses    in    Civil,    Mechanical. 

Electrical.  Sanitary,  Municipal, 
Chemical  Engineering,  Short 
course    in    Structural    Drafting 

Enter  any  time.  No  matricu- 
lation or  registration  fees.  Ex- 
penses i  to  1  less  than  at  other 
first-class  schools.  School  year — 
Four  quarters  of  12  weeks  each. 

Length  of  Courses  120  Weeks 
Save  one  year  and  SIOOO. 

Experienced  Instructors.  Splen- 
did Laboratories. 

For  catalog,  bulletins  or  informa- 
tion address:  Albert  Edwin 
Smith.  President.  Ohio  Northern 
University,  Ada,  Ohio 


Norwich  University 

(Founded  1819) 


The  Military  College  of  Vermont. 
Academic  Courses  in  Civil  and 
Electrical  Engineering,  .\ddress 
Prof.  H.  R.  Roberta. 


Northfield,  Vermont 


Analyses  and   Physical  Tests   of 

Engineering    and     Construction 

Materials. 

Inspection  of  Materials. 

New  York  Citv        oO  Church  St. 


Robert  W.  Hunt    &  Co. 

Robert  W.  Hunt,  Jno.  J.  Cone, 

D.  W,  McNaugher 

Bureau   of  Inspection,   Tests  and 

Consultation 
Chicago,  New  York,  Pittsburgh, 
St.  Louis,  San  Francisco,  Seattle, 
Montreal.   London. 


New  York  Testing  Labor- 
atories 

Chemical  cfc  Physical  Tests,    Mic- 
roscopical Exnminaiions 
Electrical     Tests,     Power    Plant 
Te.sts,  Expert  Inspections  Cities 
and  Industries. 
New  York  Citv  80  Washington  St. 


Clarkson    College    of    Tech- 
nology 

Courses  leading  to  the  degrees 
of  Bachelor  of  Science  in  Clieni- 
ical.  Civil.  Electrical  and 
Mechanical  Engineering. 

Catalog  upon  application 
Potsdam,  N.  Y. 


Lafayette  College 


Technical  Courses  in  Chemiral. 
Civil.  Electrical,  Mechanical  and 
Mining  Engineering.  Write  for 
illustrated  catalogue  to  the 
Registrar.       Easton,    Pa. 


New  York    University 
College  of  Engineering 

Cii'il  Mechanical  Chemical  and 

Industrial  Engineering 
For    information    address    Clins. 
Henry  Snow,  Dean. 
University  Heights.  New  York. 


College  of  Engineering 

Northwestern  University 
Five  years  of  broaa,  thorough 
training:  small  classes,  in  wfiich 
each  student  receives  individual 
attention  from  head  professors. 
Unsurpassed  opportunitie.s  to  see 
great  engineering  projects  and 
meet  engineers 

A  young  thriving  College  hi  an 
old  University. 

Write  for  "Rest  Preparation  fop 
Engineering"  and  "Booklet  ol 
Views." 

John  F.  Havford,  Director. 
Evanston,  111.,  Swift  Hall. 


Advertising 

As  a  builder  of  prestige  and  business  stand- 
ing is  unquestioned.  It  is  an  immeasurable 
power  in  influencing  new  business  and  re- 
taining good-will. 

Professional  Cards 

In  this  paper  offer  highly  appropriate  type 
of  publicity  for  the  services  of  professional 
men  in  the  field  of  civil  engineering  and 
construction. 

Your  Card 

should  appear  in  this  directory  regularly. 
If  it  is  not  there  now — 

CLIP  AND  RETURN  THIS  COUPON 

Professional  Directory  Department 
ENGINEERING  NEWS-RECORD 
10th  Ave.  at  36th  St.,  N.  Y. 
Gentlemen: 

Please  send  us  rates  and  other  data  for  advertising  in 
your  Professional  Directory. 
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Acrtylene,  Cnrnprritspd 

Air  Reduction  Sales  Co. 
Adding     AliirhinPM 

Monroe    Calculatinfr     M.irh. 
Co. 
Asbestos    &    Asbestos    Prods. 

Caroy  Co.,  The  Philip 
Ash  Ilundlini:  Machinery 

Haiss  MiK.  Co..  Inc..  Geo. 

Jcflrey  MIK.  Co. 

Portable   M.ieh.v     Co 

Webster  Manufacturnie  Co. 

Asphalt 

Carey   Co..    The  Philip 
Standard  Oil  Co.  of  Ind. 
Standard  Oil   Co.   o(  K.   V. 
Texas  Company 

Asphalt    Plants 

Austin  Machinery  Corp. 
Bark-Flllrrs 

Austin  Machinery  Corp. 

Northwest  Engineering  Co. 

Parsons  Co. 
Banks 

Coal  &  Iron  National  Bank 
Bar   Renders  &   CiitlriK 

Koehnnp  Co. 

Ran.some  (Concrete  Mehy  Co. 
Bar  Chairs,  Relnforelne 

UnlTersal    Clamp   Co. 
ItiirKes.  Concrete 

Ambursen  Construction   Co. 
Burs,  Iron  &  Steel 

Bethlehem    Steel   Co. 

Ryerson  &  Son.  Joseph  T. 

Batches,    Adjustable    Meas- 
urinf; 

Blaw-Knox  Co. 

Helizel   Steel   Form    &   Iron 
Co. 
Beam  Wrapping 

Mitchell-Tappcn  Co. 
Bcartnes,  Oilless 

M'etaline   Co, 
Belt  Dressing 

Texas   Co. 
BeltbiE 

Link-Belt    Co. 

Robins   Conveying  Belt   Co, 
Bins,  Storage 

Austin    MfB,    Co. 

Bercer   MJc.   Co. 

Blaw-Knox  Co. 

Brown    Hoistinc    Mehy.    Co. 

Helizel    Steel    Form    &    Iron 
Co. 

Blast  Furnaces  *   FItltnRs 

Riter-Conley  Co. 
RInrks    and    Tackle 

Boston  &  Lockport  Block  Co, 
Blueprinting    Machinery 

Pease   Co..   C.    F. 

Wickes  Bros. 
Bine   Print  Paper 

X.  y.  Blue  Print  Paper  Co, 
Rollers 

Aliendroth  &  Root  Mfg.  Co. 

Babcock  &  Wilcox  Co.  j 

Rolls.   Nails.  Nats,  Rivets  A  i 
Spikes  ' 

Ilethleheiii    Steel    Co. 

Ryerson    &   Son,   Joseph    T. 
Rooks,    Engineering   and 
Technical 
'■.irpfiitrr     r     r 
.McGraw-Hill    Rook  Co 
Wiley    &    Son-..    Inc..    John 
Rnndlng   Companies 

See  Searchlight  Section 
Roxes,  ..\nneallng 
Hlaw-Knox  Co. 
Itrnkes,  Air 
Wesiinghouso  Traction 

Brake  Co. 
Rrldces 

Hclniont  Iron  Works 
Itcrlui  Constr.  Co. 
UeUilehem  Steel  Co, 
Blaw-Knox  Co. 
Boston    Bridge   Works 
Brown    Hoistine    Mchv.   Co. 
Eastern  Bridco  4  Slnie    Co 
Fort    I'ltt    Hndrte   Works 
liulepcndent    Bridire  Co. 
Kenwood    Bndce   Co. 
Louisville  Bridk-e  &  Iron  Co, 
.McCUnlieMarsliall  Co. 
-Milwaukee  Bridk'e  Co. 
Morava  Construction  Co 
Mount  Vernon    llridce  Co 
*arsons.     Klapp      Brinckcr- 

nofl  it  Douglasb 


Pcnn.  Bridge  Co.  (Pa.) 

Pboenix  Bridge  Co. 

Pittsburgh-Des  Moines  Steel 
Co. 

Raymond  Concrete  Pile  Co, 

Riverside   Bridge   Co. 

Shoemaker-Sat  terth  wait 
Bridge    Co. 

Strobel     Steel     Constr.    Co. 

Virginia  Bridge  &  Iron  Co. 

Wisconsin  Bridge  &  Iron  Co. 
Bridges.    Bascule 

Strauss   Bascule   Bridge  Co. 
I    Strobel    Ste<l    Constr.    Co. 

Bridge  Operating  Tllchy. 
I     Earlo    Gear   &    Machine   Co. 
I     Steele   &    Condict.    Inc. 
I  Buckets,  Chim  Shell 
I     Blaw-Knox  Co. 

Brown    Hoisting    Mehy.    Co. 

Haiss    -MJg.    Co.,    Inc..    Geo, 

Hayward   Co. 

Industrial  Works 

Lakewood  Engineering  Co. 
i    Link-Belt  Co- 
'     McMyler    Interstate    Co. 

Orion   &  Steinbrenner  Co 

Owen   Bucket  Co. 

Vulcan  Iron  Works  of  N.  J. 

Williams  Co  .   G.  H 

Buckets,  Concrete 

Insley  Manufacturing  Co. 

Ransome  Concrete  Mehy  Co 

Union  Iron  Works 
Buckets.    Dragline 

Brown    Hoisting    Mehy.    Co. 

Hayward  Co. 

M'onlghaii     Machine    Co 

Smith    Co,    T.    L 
Buckets.  Dredging  and 
F^xcavatlng 

Blaw  Knox  Co. 

Haiss  Mfc.  Co..  Inc..  Geo. 

Marion  Steam  Shovel  Co. 

Osgood  Co. 

Owen    Bucket   Co. 

Union  Iron  Works 

Williams  Co.,  G.   H. 
Buckets,   Electric   Motor 

Hayward    Co. 
Buckets.    Elevator 

I  See  Elevators.   Bucket) 
Buckets,  Orange  Peel 

Hayward   Co. 

Indiislrial    Works 

McMyler  Interstate  Co. 

Orion   Sc  Steinbrenner  Co. 

Owen    Bucket    Co 

Vulcan  Iron  Works  of  N.  J. 
Bnllding    Paper 

Carey    Co.    The    Philip 
Buildings.   Steel 

Itelniont   Iron  Works 
Blaw. Knox   Co. 
McClintic-Marshall   Co. 
Bunks  &  Cols 

Fort    Pitt    Bedding   Co. 
Bushings,  Bronze 

Melaline  Co. 
Cablen-ays 
Blaw-Knox  Co. 
Flory  Manulaeinring  Co..  S. 
Lidgerwood  MIg.  Co. 
Mundy  Hoist     Eng.  Co.  J.  S 
National    Hoisting    Eng.   Co, 
Roebllng's    Sons    Co.    J.    A. 
WickwireSpencer  Steel  Corp 
Calilenay    Excavators 

(Sec  Excavators  Cableway) 
Caissons 

Bethlehem    Steel    Co. 
Calcium  Carbide 

Air  Reduction  Sales  Co. 
Ciili'iilating    Machines 
.Monroe     Calculating     Much 

Co. 

Cars,   Concrete 

Easion    Car   &  Constr.    Co. 

Ransome  Concrete  Mehy  Co 
Cars.  Industrial  V  Dump 

Easton    Car    &   Constr.    Co. 

Insley   Mfg.  Co. 

Lakewood    Engineering    Co 

Ramapo    Aiax   Corp 
Western  Wheeled  Scraper  Co 


Carts,  Concrete 

Insley  Mfe.  Co. 

Ransome  Coneretp  Mehy  Co. 

Sterling    Wheelbarrow     Co. 
Costings,  Iron  and  Steel 

Amer.    Cast    Iron    Pipe    Co. 

Bethlehem    Steel   Co. 

Central   Foundry  Co. 

Fox  &  Co..  John 


Jeffrey  Mfg,  Co, 
Link-Belt    Co. 
McWane  Cast  Iron  Pipe  Co. 
Marion  Malleable  Iron  Wks. 
Marion  Steam  Shovel  Co. 
U.   S.   Cast   Iron  Pipe   Ic 

Foundry  Co. 
A'ulean    Iron     Works    of 

Wilkes. Barre.  Pa. 
Warren  Fdry.   &  Mach.  Co, 

Castings.  Street  and  Sener 

Central  Foundry  Co. 
U.  S.  Cast  Iron  Pipe  4 
Fdry.  Co. 

Cement 

t^arney   Cement    Co. 

Lawrence   Cement    Co. 

Pennsylvania   Cement    Co. 

Portland  Cement  Ass'n. 

Vulcanite  Port    Cement  Co. 
Cement-Guns 

Cement-Gun  Co, 
Cement-:\Iaklng  Machinery 

Allis-Chalmers    Mfg.    Co. 

Austin    Machinery  Corp. 

Vulcan  Iron  Wks  of  Wilkes- 
Barre 

Willsea   Works.  The 

Worthington  Pump  &  Machy 

Corp. 

Centers,  Steel.  Collapsible 

Blaw-Knox  Co. 
Chain 

Ryerson  &  Son.  Joser)h  T, 
Chain.  Steel  and  Malleable 
Sprocket 
Brown   Hoisting  Mchv.  Co. 
Haiss  Mfg.  Co..   Geo. 
Jeffrey  Mfg.  Co. 
Link-Bell    Co. 

Webster  Manufacturing  Co. 
Cfaannelers 

Sullivan   Machinery   Co. 
Chimneys,   Concrete 
General  Concrele  Constr.  Co. 
Heine  Chimney   Co. 
Rust    Engineering    Co. 
SUmmcrhayscScSonsCo..  Wm. 
Weber  Chimney  Co. 
Wiederholdt  Construction  Co, 
Chimneys,    Radial    Brick 
American  Chimney  Corp. 
Custodis  Chimney  Construc- 
tion  Co..    Alphons 
Heine  Chimney  Co. 
Heinicke.   Inc.     H     R 
Kellogg  Co..   M.  W. 
Rust    Eneineerinp   Co 
Summerhays&Sons  Co..  Wm 
Wiederholdt  Construction  Co. 
Chimneys,   Steel 
Blaw-Knox  Co. 
Chicago  Bridge  &  Iron  Wks, 
Honhnrvt    Co..    Tile    Jos. 
Littleford  Bros. 
Chloride   of   I.lme 

Penna.  Salt  Mfg.  Co. 
Chlorinators 

Wallace  &  Tiernan  Co..  Inc. 
Chlorine.  Liquid 
Electro    Bleaching    Gas    Co, 
Wallace  &  Tiernan  Co.,  Inc. 
Chntes.   Concrete 
Insley  Manufacturing  Co 
Ransome  Concrete  Mehy  Co. 
Clutches.   Friction 
Caldwell   Co.,   Inc..   W.   E. 
Webster  Manufacturing  Co, 
Coal  and  Ore-Conveying  JIa. 
chinery 
Brown   Hoisting  Machy    C« 
Byers  Machine  Co. 
Gifford    Wood    Co 
Haiss  Mfg.  Co..  Inc.    Geo 
Jeffrey  Mfg.  Co. 
Lidgerwood  Mfg.  Co 
Link-Belt   Co. 
.McMyler  Interstate  Co. 
Portable   Machy.  Co. 
Webster  Manufacturing  Co, 
Coal-Storage  Systems 
Brown    HoiBtini;    Mehy.    Co 
Haiss  Mfe.  Co.,  Geo 
Jeffrey  Mfg.  Co. 
Lidgerwood  Mfg.  Co. 
Link  Brit    Co. 

t  iifTerdants,     Steel 

Ilctlilchem    Sled    Co. 
Column   Clamps 

Pylc  Rocers    Corp. 

Universal    Form   Clamp  Co 
Column    Forms 

Blaw-Knox  Co. 

Heltzcl   Steel    Form   i   Iron 
Co. 


Compressors,  Air,  Heavy  Duty 

A'lIis.Chalmers   Mfg.    Co. 
Chicago  Pneumatic  Tool  Co. 
DcLaval    Steam    Turbine  Co. 
IngersoU-Rand  Co. 
McKiernan-Terry   Drill   Co. 
Sullivan    Machinery    to. 
Wesliughouse  Traction 

Brake  Ce. 
Worthington  Pump  & 

Machy.  0)rp. 

i  Compressors.     Air.      Portable 

'    Cement  Gun  Co. 

Chicago  Pneumatic  Tool  Co. 

General    Electric   Co. 

Ingersoll-Rand   Co. 

Sullivan  Machinery  Co. 
Concrete,  Chntes 

Lakewood  Engineering  Co. 
Concrete    Floor    Hardener  I 

Anti-Hydro  WaterProof 'g  Co  i 

General    Chemical    Co. 

Sonneborn  Sons.  Inc..   L. 

Trviscon  Laboratories 
Concrete    Slaking    >Iachincry 

Ransome  Concrete  Mehy  Co. 

Willsea  Works.  The 

Concrete  Reinforcement 

American    Steel   &   Wire  Co. 
Berger    Mfg.     Co. 
Bethlehem   Steel   Co. 
Brown  Hoisting  Machy.  Co. 
Consohdated    Expanded 

Metal  Cos. 
Keystone  Gypsum  Fireproof. 

ing   Co. 
Laclede    Steel    Co. 
Mitchell-Tappen    Co. 
National    Steel    Fabric    Co. 
Northwestern    Expanded 

Metal   Co. 
R.verson   &  Son.  Joseph  T. 
Wickwire-Speneer  Steel  Corp. 


Creosoting 

Amer.  Creosoting  Co.    (Ky.) 
American  Creosote  Works 
Colonial   Creosoting  Co 
Eppinger  &  Russell  Co 
Eppmger  &  Ri.ssell  Co 
Georgia  Civosc;ting  Co 
Jennison-Wrigat  Co. 
Wyckofl   Pipe  &  Creosoting 

Creosoting  Oils 

I'rotexol  Corp. 

Crushers  and  Pulverizers 

Acme    Road    Machy.    Co. 
AllisChalmers  Mfg.  Co 
Austin  Mfg.  Co. 
Austin-Western  Road  Machy 

Brown  Hoisting  Mehy.  Co 
Buchanan  Co..  Inc.,  C    G 
Jeffrey  Mfg.  Co. 
Orion  &  Steinbrenner  Co. 
Smith  Engineering  Wks 
Universal  Road  Machy.  Co. 
Culverts.  Corrugated 
Austin-^Veslern  Road  Mehy. 

C.anton  Culvert  &  Silo  Co. 
Newport  Culvert  Co. 
Culverts.  Metal 
An.er.  Sheet  &  Tin  Plate  Co. 
Arnico    Culvert    &    Flume 

J.lfrs.    Assn. 
-Austin-Western  Road  Mcliy. 


Condensers 
Ingersoll-Rand  Co. 
Manistee    Iron    Wks. 
Worthington  Pump  & 
Machy.  Corp. 

Conveyors.  Belt 

Brown    Hoisting   Mehy.    Co. 
Giflord-Wood    <io. 
Haiss  Mfg.  Co.,   Inc..   Geo. 
Jeffrey  Mfg.  Co. 
Link-Belt  Co. 
Portable   Machy.    Co. 
Robins   Conveying   Belt   Co. 
Smith     Engineering     Works 
Webster  Manufacturing  Co. 

Conveyors.  Backet 

Brown    Hoisting    M<-hy.    Co. 
GiftordWood  Co. 
Haiss  Mfg.  Co..  Inc..   Geo. 
Jeffrey  Mfg.  Co. 
Liiik-Belt    Co 


Newport  Chilverl  Co..  Inc 
U.    S.    Cast     Iron    Pipe    & 
Foundry  Co. 

Culverts,   Nestable   4-   Riveted 
Corrugated 

Canton  Culvert  &  Silo  Co 

Newport  Culvert  Co. 
Cutting   Blowpipes, 
Oxyacetlyne 

Air    Reduction    Sales    Co. 

Milburn  Co..  Alexander 
Dams 

Ambursen   Construction   Co. 
Derricks  and  Derrick  Fillings 

Byers   Mach.   Co. 

Clyde    Iron    WTis    Sales    Co 

Dobbie  Fdry  &  Machine  Co 

Haiss  Mfg.  Co..  Geo. 

Hayward  Co. 

Insley  Manufacturing  Co 

Lidgerwood    M'fg.    Co. 

McMyler  Interstate  Co 

Mundy  Hoist.  Eng.  Co. .J.  S. 
Disinfecting  Chemicals 

Electro  Bleaching  Gas  Co 

Wallace  4  Tiernan   Co..  Inc. 
Distributors.  Pressure  Oil 

(Sec  Road  Oilers.  Pressure) 
j  Ditching  ^lachlnery 


Webster  Manufacturing  Co.  i       (See  Excavators') 

Docks  and   Harbor   Work 
Parsons.    Klapp.    Brinker 
hoff  4  Douglass 
'     Snare  Corp..    Frederick 


Corner  Bead  Metel 
Consolidated   Expanded 
Metal  Cos. 

Cranes.  Locomotive 

Ba.v  City   Dredge  Works 

Brown  Hoisting  Machy.  Co. 

Browning  Co. 

Byers  Mach.  Co. 

Clyde   Iron   Works  Sales  C*). 

Eric   Steam   Shovel   Co. 

Industrial  Works 

Link  Belt    Cc. 

McMyler  Interstate  Co. 

Marion  Steam  Shovel  Co. 

Moore  Bros. 

Northwest  Engineering  Co 

Ohio  Locomotive  Crane  Co. 

Orion  4  Steinbrenner  Co. 

Osgood  Co. 

Thcw  Shovel  Co. 

Cranes.   Tiaveling 

Brown   Hoisting  Machy  Co, 
Chesapeake  Iron  Works 
Cleveland  Crane  &  Eng.  Co, 
Link  Belt    Co. 
Toledo  Crane  Co. 
Cranes.    Wrecking 

Industrial    Works 
Creosoled  Blocks,  Timber, 
Poles.  Cross-.Xrnis   Lumber, 
etc. 
Amer.  Creosoting  Co.   (Ky.) 
Amer.  Creosoting  Co.  (N.Y,) 
Colonial    Creosoting    Co. 
EppinciT  4   Rii-sell  Co. 
Georgia  Creosoting   Co. 
Jennison-W*righl  Co. 
Southern  Wood  Proserv.  Co. 
Wyckoff   Pipe  4   Creosoting 
Co, 


Drafting  Machines 
Universal  Drafting  Mach  Co. 
Drafting    Room    Fnrnltnre 
Dietzgen    Co  .    Eugene 
Hamilton  Manufacturing  Co 
Pease  Co.,   C.  F. 
Draglines 

Northwest    Engineering    Co. 
Dratving    Materials 
Dietzgen  Co  .  Eugene 
Hamilton  Manufacturing  Co. 
Keuffcl    4   Esser   Co. 
Weber  Co..  F. 
Drawing  Tables 

(See    Tables    and    Boards. 
Drawing.) 
Dredges 
Bay  City  Dredge  Works 
Flory  Manufacturing  (jo 
Hayward   Co. 
Lidgerwood    Mfg.    Co. 
Marion  Steam  Shovel  Co. 
Osgood  Co. 
Dredges.  Dipper 
.\ustin   Machinery  Corp. 
Erie  Steam  Shovel  Co. 
Osgood   Co 
Dredges,   Hydraulic 
Atlantic  Gulf  &  Pacific  Co 
Marion  Steam  Shovel  Co. 
Morris    Machine   Co. 
Drills,  Core 
Acker    Drilling    Co. 
Ingersoli-Rand  Co- 
Keystone    Driller   Co 
McKieman-Terry    Drill   Co 
Sullivan    Machinery   Co. 
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Full  Protection  to  all 
kinds  of  Concrete  Work 

ANY  100  yard  stretch  of  concrete  work  will  expand  or 
/A  contract  approximately  23^  inches  when  the  tem- 
perature changes  100  degrees. 

This  expansion  or  contraction  is  unavoidable  and  un- 
failing whether  the  change  in  temperature  takes  place  in 
a  few  hours  or  a  year's  time. 

Taking  a  factor  of  safety  of  four  (4)  enough  expansion 
joints  should  be  used  to  provide  for  expansion  of  4x2j-<2 
inches  or  10  inches,  hence,  there  should  be  20  half-inch 
expansion  joints  in  every  hundred  yards. 

Carey  Elastite  used  on  this  basis  has  been  employed  in 
bridges,  viaducts,  dams,  reservoirs,  grand  stands,  and  in 
every  instance  is  successfully  protecting  the  work  against 
buckling  and  cracking. 

It  costs  little  to  provide  absolute  safety  from  stresses 
due  to  inevitable  changes  in  temperature. 

W^ite  for  sample  and  full  particulars  to 

The  Philip  Carey  Company 


Elastic  used  in  this 
riprap  work  by  Miami 
Conservancy  district 
near  Dayton,  Ohio. 


18  Wayne  Avenue, 


Lockland,  Cincinnati,  Ohio 
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Drlllfi.  Rock 

Chieapo  Pneumatic  Tool  Co, 

(Irricral    Electric  Co. 

Jeffrey  Mtg.  Co. 

IneiTsoIl-Rand  Co. 

McKicrnan-Terry    Drill   Co. 

Sullivan  Machinery  Co. 
Drums,    Holdlnc 

lUaw  Knox   Co. 

HalBs    Mtg.    Co.,    inc..    Geo. 

Hayward  Co. 

M()nighan    Machine    Co 

Drywi 

Blaw-Enox   Co. 
Dryeru.  Sanil  and   (inn  el 
Vnlean    Inin     Works    of 

Wilkes-Barre.  Pa. 
Elevators.  Bucket 
Austin   Mtg.   Co. 
Austin-Western  Road  Mehy. 

Co. 
Brown    Hoist infr    Mehv,    Co. 
GiffordWood  Co. 
HaiHs  Mffe'.  Co..  Inc..  Geo. 
Hcjidrick    M'fg.   Co. 
Link-Bell    Co. 

Ohio  Locomotive  Crane  Co. 
Smith    KriK^ineerinp   Wks. 
Webster   Manufaet  urine  Co. 
Elevators;    Contracturs*    .Ma- 
terial 
Austin    Mfp.    Co. 
Austin-Western  Roa»i  M<hy. 

Co. 
Hyers   Mach.  Co. 
Haias  Mfp.  Co..  Inc..  Geo. 
Insley  Manufacturing  Co. 
Ransome  Concrete  Mchy  Co. 
Smith    Co..    T.     L. 
Smith  Engineering:  \Vks. 
Elevators.  Factory 
Ridtrway    &    Sou    Co..    The 

Craige 
Enelneers,  Roofing* 
Ffderal    Cement    Tile    Co, 
Marks  Corp..  The  H.  E. 
Enf:loeer8  and  Contractors 
Atlantic  Gulf  &   Pacific  Co. 
Cement-Gun  Constr.  Co. 
Pardons.     Klapp.     Brincker- 

hoff  &  Doxiglas.s 
Raymond  Concrete  Pile  Co. 
Speneer,   White  &  Prentis 
Terry   &   Tench   Co..    Inc. 
(See  Directory  of  Eneineers) 
Eniflneers'    and     Draftsmen's 

Inntrnments    and    Supplies 
Dictzpen    Co..    Eutreiie 
Hamilton  Manufaeturinp  Co. 
(iurley.   W.   &   L.   E. 
KeufTcl  &  Bsser  Co. 
Lufkin    Rule    Co. 
Monroe  Calculatine:  Machine 

Co. 
N.  Y.  Blue  Print  Paper  Co. 
Pease  Co..   C.   F. 
White  Co.,  Inc..  David 
Wiebusch  &   Hilirer.   Ltd. 

Ensines.  Gas.  Gasoline  &  Oil 

Allis  Chalmers    Mfs.    Co 
Chicasro  Pneumatic  Tool  Co. 
Cufhman    Motor    Work-* 
InfrersoU-Rand   Co. 
National    Hoistintr  Enp.   Co. 
Smith  Co..  T.  L 
Wi.'iconflin    Motor    Mfg.    Co. 
Worthing-ton  Pump  &  Mnehy 
Corp. 

Kneines,    HiEh    Duty    Water- 
works 

Morris   Machine   Co, 

Rncines.   flolstlng 

(See   HoiHts) 
KnicineH,    Portable 
Cushman    Mot<»r    Works 

Enptnes.   Steam 

Chicago  Pneumatic  Tool  Co. 
Excavators,  Cahleway 

Clyde    Iron    Wks    Sales   Co. 
Lidgerwood  Mfg.  Co. 
Mundy  Iloiyt.  Eng.  Co..  J.  S. 
Sauerman  Bros. 

Bxravators,    Ditch   &   Trench 

Austin   Machinery  Corp. 
Bay  City   Dredge  Works 
Erie  Steam  Shovel  Co. 
Keystone    Driller    Co. 
Marion  Steam  Shovel  Co. 
Northwest  Engineering  Co. 
Osgood   Co. 
Parsons  Co. 
Potter  Mfg.   Co.,   The 
Thcw    Shovel    Co. 

Excavators.    DraRllnr 
Auj'tin   Machinery  Corp. 
Bay   Cit.v    Dredge    Work.-i 
Byers  Macb.   Co. 
Erie  Steam  Shovel  Co. 
Hayward  Co. 
Marion  Steam  Shovel  Co. 
ATonighan    Machine    Co. 
Norlhwest  Engineering  Co. 
Osgood    Co. 
Sauerman  Bros. 
Smith   Co..    T.   L. 

Expanded  Metal 

|{<ru-'T    MfkT,    Co. 
ConHolidatcd   Expanded 

Metal  Cos. 
North  western   Expanded 

Mietal  Co. 


Expansion    Bolts 

National    Lead   Co. 
niters.  Water,  Municipal  and 
luduMtrlal 

American  Water  Softener  Co. 
C.-ilifomia  Filter  Co. 
Graver    Corporation 
International     Filter     Co. 
N.    Y.   Continental  Jewell 

Filtration  Co. 
Roberts  Filter  Mfg.  Co. 
Simplex  Valve  &  Meter  Co. 

Fire  Clay 

DicUcy  Clay  Mfg.  Co. 
I-lreprnonng    Material    & 
Construction 

Merger   Mfg.   Co. 

Murks  Corp..   H.  E. 

Robertson    Co..    H.    H. 
Floor,    Asphalt    IMaslle 

Standard    Oil   Co.   of   Ind. 

Standard  Oil  Co.  of  N.  Y. 

Texat*  Company 

Floor  Hardener.  Concrete 

I  See   Concrete    Floor    Hard- 
ener.) 
Fluor.  Wood  Iltucti 

Jcninson  Wnghl  Co. 

Flooring,    FlroprOof 
Kerlow  Steel  Flooring  Co. 
Irving  Iron  Works 
MarkH  Corp..    Yl.  ?:. 
Universal  Safety  Tread  Co. 

Flames.  Iron  &   Steel 

Armeo    Culvert    &    Flume 
Mfrs.  Asn. 

Blaw-Enox  Co. 
Forglngs 

Bethlehem   Steel   Co. 
Form  Clamps 

Inwley    Mfg.    Co. 

Pylc  Rogers   Corp. 

Universal    Form   Clamp   Co. 
Form  Tighteners 

Marion  Malleable  Iron  Wks. 

Forms.  Calvert,  Road,  Sewer, 
Tunnel,    etc. 

Blaw-Knox  Co. 

Foote  Concrete  Machy.  Co. 

Heltzel    Steel    Form    &   Iron 
Co. 

Metal    Forms    Corp. 
Forms    for   Curb   and   Gaiter 

Blaw-Knox  Co. 

Metal  Forma  Corp. 
Forms  for  Walls.  Ruildine 
Construction,  etc. 

Berger   Mfg.   Co. 

Blaw-Knox  Co. 

Heltzel  Steel  Form  &  Ir.  Co. 

Metal  Forma  Corp. 
Foundations 

MacArthur  Concrete  Pile  & 
Foundation   Co. 

New  England  Fd.  Co..  inc. 

Raymond   Concrete  Pile  Co. 

Spencer.   White   &  Prentis. 

Underpinning  &  Found.  Co. 

Frogs  and  Switches,  Railway 

Bethlehem    Sfd    (  o 

Easton   Car   &  Constr.   Co. 

Ramapo    Ajax   Cori). 
(turhnge    Disposal    Apparatus 

Jeffrey  Mfg.  Co. 
Gas.  Chlorine 

Electro    Bleaching    Gas    Co, 
Gas  Froducers 

Blaw-Knox  Co. 
(iatcs.   Sluice 

Comii    Valve  Co. 

Coldwell-Wilcox   Co. 

Crane  Co. 

Ludlow   Valve  Mfg.   Co. 
Gauges.  Loss  of  Head 

Simplex  Valve  &  Meter  Co. 

Gaugeri.  Rates  of  Flow 

SinipJex   Valve  &  Meter  Co. 
Gears 

Earle  Gear  &  Mach.  Co. 
Generators.  Electric 

Allis-Chalmers   Mfg.  Co. 

General    Eleetru-    Co. 
Glass,  Fireproof 

(See  Wire  Glass) 
Governors,  Waterwheel 

Woodward  Governor  Co. 

W^orthingturi    Pump    <$» 
Machry.   Corp 

Graders.  Road 

An^itin   Mfg.   Co. 
Au>ftin-WeHtern  Rd.  MchyCo. 
Erie  Steam  Shovel  Co 
Koehring    Co. 
Smith   Co..   T.  L. 
Stroud  &  Co. 

Western  Wheeled  Scraper  Co. 
Granite 
Granite  Paving  Block  Mfre.' 
Assoc,  of  the  U.  S..  Inc. 

Gratings,  Subway 

Irving  Iron  Works 
Kerlow  Steel  Flooring  Co. 
Mitchell-Tappen    Co, 
Universal  Safety  Tread  Co. 

Gravel  Wnsblnc  Plants 

Link  Br-li    Co 
Sauerman    Bros, 


Gypsum 
Keystone  Gypsum  Fircproof- 

ing  Co. 
Marks  Corp..   11.   R. 
Hammers.    Pneuniotic 
Chicago  Pneumatic  Tool  Co. 
National   Hoisting   En^.   Co. 
Hammers.  Steam  File 
(See  Pile  Hammers.  Steam) 

Heaters,   Concrete  Water 

<Jra\'er  Corporation 

Heaters  Tar  &  Asphalt 

Ilonhorst  Co..    The  Jos. 

Liltleford   Bros. 
Hoists,  Concrete  Tower 

Insley  Manufacturing  Co. 
Hoists,    Contractors'    Electric 

Allis-Chalmera   Mfg.  Co. 

Bay  City   Dredge  Works 

Byera  Mach.  Co. 

Clyde  Iron  Wks.  Sales  Co. 

Dobbic  Foundry  &  Mach.Co. 

Flory   Mfg.    Co.   S. 

Lidgerwood    Mfg.   Co. 

Mundy  Hoist.  Eng.  Co..  J.  S. 

Monighan    Machine    Co. 

National    Hoisting    Eng.   Co. 

O.  K.  Clutch   &  Machy.  Co. 

Ransome  Concrete  Mchy  Co. 

Stroudsburg    Engine    Works 

Vulcan    Iron    WorkH    of 
Wilkes-Barre,  Pa. 
Hoists,   Contractors*  Gasoline 

Lidgerwood  Mfg.  Co. 

Mundy  Hoist.  Eng.  Oo..  J.  S. 

National    Hoisting   Eng.   Co. 

O.  K.  Clutch  &  Machy.  Co. 

Stroudsburg    Engine    Works 
Hoists.    Contractors'   Steam 

Allis  Chalmers   Mfg.   Co. 

Byers  Mach.   Co. 

Clyde  Iron  Wks.  Sales  Co. 

Ingersoll-Rand  Co, 

Lidgerwood  Mftr,  Co. 

Mundy  Hoist.  Eng.  Co..  J.  S. 

National    Hoisting   Eng.   Co. 

Stroudsburg    Engine    Works 

Vulcan  Iron  Wks  of  Wilkes- 
Barre.    Pa. 
Hoists,  Electric 

Yale  &  Towne  Mfg,  Co. 
Hoists,  Hydraulic  Head  Gates 

Dilts  Machine   Wks.,  Inc. 
Hoists,    IMotor.   Truck 

Wood    Hydraulic    Hoist    & 
Body    Co. 
Hoists,    Pneumatic 

Chicago  Pneumatic  Tool  Co. 

IngeiNolt  Rand   Co. 

Strou<isburc    Engine    Works 

Sullivan    Machinery    Co. 
Hoppers,   Concrete 

Insley    Manufacturing    Co. 

Rausomc  Concrete  Mchy  Co. 
Hoppers,  Steel 

Heltzel    Steel    Form    &   Iron 
Co. 

Honhorst  Co..  The  Jos. 
Hose,  Air 

Chicago  Pneumatic  Tool  Co. 
Hydrants 

Ludlow  Valve  Mfg.  Co. 

Rensselaer  Valve  Co. 

Smith  Mfg,  Co..  A.  P. 

Wood  &  Co..  R.  D. 
Incinerators 

Power   Specialty  Co. 

Inspecting  Laboratories 

(See  Directory  of  Engineers) 
Instruments,   Drawing 

Keuffel   &   Esser  Co, 

N.  Y.  Blue  Print  Paper  Co. 

Instruments,   Surveying 

Ainsworth   &   Sons.    Wni, 

Berger  &  Sons.  C,  L. 

Buff  &  Buff  Mfg.  Co. 

Gurley.   W.   &  L.   E. 

Keuffel  &  Esser  Co, 

Lietz   Co..   A. 

N.  Y.  Blue  Print  Paper  Co. 

White  Co..  Inc.,  David 
InHulation.  Misc. 

Texas  Company 
Iron  Work.   Structural   and 
Ornantental 

Hendrick  Mfg.  Co. 

Irving  iron   Works 

Kerlow  Steel  Flooring  Co. 

Ryerson  &  Son  Co..  Jos. 

Snead   Architectural   Iron 
Works 

Universal  Safety  Tread  Co. 
Jack^   Lifting 

McKiernan-Terry     Drill    Co. 

Norton.   Inc.  A.  O. 
Joints,  Expansion  Paving 

Carey   Co..    The    Philip 

Serviriscd     Pn»dliels    Co. 

Truscon  Steel  Co. 
Joints.  Filler  Paving 

Serviciscd    ProdiKls    Co. 

Standard    Oil   Co     of    N     Y. 
Joints,    Flexible   Pipe 

Central    Foundry    Co 

Crane  Co. 

U    S    Cast  Iron  Pipe  & 
Foundry  Co. 
Kilns,    Rotary 

Vir'can    Iron    Works    of 
WilUes-Barie.    Pa. 


I>amps,   Arc.   &   Incandescent 

General    Electric    Co. 
Lamps,  Flood 

(ir-neral     ?^lectric    Co. 
Lath,  Expanded  Metal 

.■\rnico  Culvert  &  Flume 
Mfrs.   Assn. 

B.r^'Cr    Mig.    Co. 

Mitchell-Tappen  Co, 

Northwest'n  Exp.  Metal  Co. 

Waring-Underwood   Co. 
Leadlte 

Leadite  Co.,  Inc..  The 
Lights,  Contractors' 

C;irbir    Manufacturing    Co- 

Milburn  Co.,  Alexander 
liOaders,  Wagon 

(See  wagon  Loaders) 
Locomotives,  Compressed  Air 

Baldwin   Loi-oniotive  Co. 

Porter  Co..  H.  K. 

Locomotives.     Electric 
Baldwin  Locomotive  Co 
(Jeneral     Electric    Co. 
Jeffrey  Mfg.  Co. 

Locomotives,    Fireless    Steam 
Porter  Co..    H.    K. 

Locomotives,    Gasoline 

Baldwin  Locomotive  Co 

Fate  Root   Heath  Co. 

Hadfield-Penfleld   Steel  Co 

I>:ikewoo(l    Kngineering  Co. 

Milwaukee  Loco.   Mfg.  Co. 

Vulcan  Iron  Wks  of  Wilkes- 
Barre.    Pa. 

Whitcorab  Co.,  Geo.  D. 
Locomotives,    Steam 

Baldwin  Locomotive  Co. 

Davenport   Locomotive  Wks. 

Porter  Co  .  H.   K. 

Vulcan  Iron  Wks  of  Wilkes- 
Bari-e,   Pa. 

Locomotives,  Storage  Battery 

Gcnci-al     Electric    To. 
Whitcomb  Co..   Geo.  D. 

Lubricants 

Greene.  Tweed  &  Co. 

Texas  Co. 
Lnmber 

ETxchange    Sawmills    Sales 
Co. 

Lawson   &   MacMu*ray 
Manhole  Covers 

Central   Foundry  Co. 
Manometers 

Simplex  Valve  &  Meter  Co 

Meter    Boxes 

Pittsburgh    Meter  Co. 
IMeter  Provers 

Heraey   hVtg.    Co. 

Pittsburgh    Meter  Co. 
Meters,   Boiler  Feed  Water 

Builders   Iron    Foundry 
Meters,   Current 

General     Electric    Co. 

Guriey,    W.    &    L.    E. 

Meters.  Gas  and  Steam 

Builders   Iron    Foundry 

General     Electrw    Co. 

Wallace  &  Ticrnan  Co..  Inc. 
Meters,  Venturl 

Builders   Iron    Foundry 
Meters,  Water.  Oil.  etc. 

Builders   Iron    Foundry 

Gamon   Meter  Co. 

(ieneral     Electric    Co. 

Hersey   Mfg.   Co. 

Neptune   Meter  Co 

Pittsburgh    Meter   Co. 

Simplex  Valve  &  Meter  Co. 

W*orthington    PUmp   & 

Machry  Cori). 
Mixers.   Asphalt 

(See   Mixers,    Hot) 
Mixers,  C<ineretr 

Austin   Machinery   Corp. 

Cement-Gun    Co. 

Foote  Concrete  Machy.  Co. 

Koehring  Co. 

Lake  wood     Engineering    Co 

Ransome  Concrete  Mchy  Co, 

Smith    Qq..    T.   L. 

Mixers,   Grout 

Austin   Machinery  Corp 

Ransome  Com-rete  Mchy  Co 

Union  Iron  Works 
Mixers,   Hot 

Austin   Machinery  Corp. 

Koehring  Co. 
Mixers.  Mortar 

Austin   Machinery  Corp. 

Ransome  Concrete  Mchy  Co 
Mixers.   Paving 

Austin   Machinery   Corp. 

Foote  Coiierete  Machy.  Co. 

Koehring  Co. 

Laltewood     Engineering    Co 

Ransome  Concrete  Mchy  Co, 

Smith    Co..   T.   L. 

Mixers,    Pnenmntfc 

Kan*ionie  Concrete  Mchy  Cu. 
Mortar 

Carney    Ci'ment    Co. 
^lotors.  Electric 

Allis  Chalmers   Mfg.  Co. 

(IcTieral     Electric    Co. 

Wesfinghouso  Traction 
Brake  Co. 


3Iotnrs,  (lasollne 

Wisconsin   M'otor  Mfg    Co 
MotorTruck  Bodies 

Wood  Hydraulic  Hoist  and 
Body  Co. 
Motor   Trucks 

(See   Trucks.   Motor) 
Nitrogen 

Air  Reduction  Sales  Co. 
Oil    Lubricating 
Texas   Co 

Oxy-Acetylenc  Process 

Air    Reduction    Sales    Co. 

Blaw-Knox   Co. 

Oxweld    Acetylene    Co. 
Oxygen 

Air  Reduction  Sales  Co. 
Packing,    Water   Pipe 

Greene.  Tweed  &  Co. 

Jenkins    Bros. 
Paints,  (iruphite 

Truscon  Laboratories 
Paints.  Light  Reflecting 

Cheesman  S»  Elliot  Co 

Truscon  Laboratories 
Paints,  Metal  Protective 

Carey  Co..  The  Philip 

Cheesman  &  Elliot  Co. 

National    Lead    Co, 

Protexol   Corp. 

Servicised    Products    Co. 

Truscon  Laboratories 
Partitions 

Keystone  Gypsum  Fireprool 
ing  Co. 
Paving.  Asphalt 

Carey  Co..   Philip 

Standard   Oil   Co    of   Ind 

Standaro  Oil  Co.  ni  N    V 

Tcxa>  Co 

Paving   Blocks,  Cteosoted 
Wood 

See  Creosoted  Block  Timoer. 
Poles.    Cross-Arms.   Lumber 

ttc. 

Paving  Blocks,  Granite 

Grajiitc  Paving  Block  Mfr-  ' 
Assoc,   of  the  U.   S.,  Ii»'? 
Paving   Breakers 

Ingersoll-RanU   Co. 
Paving,  Cold  Patching 

Standard   Oil  Co.   of   Ind 

Standard    Oil    Co.    of    N.    Y. 

Texas  Company 

Paving  Guards.  Steel 
International   Steel  Tie  Co. 
Paving  Joint    Filler 

Serviciscd   Products    Co. 
Texas    Co. 

Penstocks 

Blaw-Knox  Co. 
Pile   Drivers 

Industrial  Works 

McKiernan-Terrv   Drill   Co 

McMyler    Interstate    Co. 

Union  Iron  Works 
PMe  Hammers,  Steam 

Industrial    Work^ 

McKieinnn-Tcrry  Drill  Cc. 

National    Hoisting    Wng.   Co 

Union    Iron    Workt 
Chicago 

Vulcan  Iron   Works     f 
Piles.   Concrete 

MacArthur  Concrete  Pile  A 
Foundation   Co. 

New  England  Fd.  Co.    Tno 

Raymond  Concrete  Pik   "o 
Piles,  Creosoted  Wood 

Jennison- Wright  Co. 
Pilint;.    Interlorklng    Steel 

Bethlehem    Slccl    Co. 
Pipe  Bends 

East  Jersey  Pipe  Co. 
Pipe.   Cast  Iron 

Amer.  Ca«t  Iron  Pipe  Cu. 

Central   Foundry  Co. 

Fox   &  Co,.  John 

Glamorgan  Pipe  &  Fdry  Ci» 

McWane  Cast  Iron   Pipe  Ct. 

U.   S.  Cast   Iron   Pipe  8t 
Foundry    Co. 

Warren    Fdry.   &  Mach.   Co 

Wood   &  Co..   B,  D. 
Pipe  Colls 

Superheater  Co. 

Pipe,   Concrete 

Independent  Cone.   Pipe   Co 

L"ck  Joint    Pipe  Co, 

Standard   Concrete   Pipe  Co 
Pipe,  Corrugatect 

Austin-Western  Road  Mchy 
Co. 

Canton  Culvert    &  Silo  Co. 

Newport  Culvert  Co. 
Pipe    Covering,     .Isbestoii 

Carey    Co..    The     Philip 
Pipe   Covering,   Wood 

Michigan  Pipe  Co 

Standard  Wood  Pipe  Co, 

Wyckoff   &  Son   Co..   A. 

Pipe.  Dredge 

Machohl    &  Riddcll 
Pipe  Fltllngw 

Huildei—    Iron    Foun<lry 

Ccntrnl   Foundry  Co 
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NTHI  R.H.MACY  ADDITION 


50,000  Square  Feet 
3/4-inch   Ribplex   Reinforcement 


In  the  addition  to  the  R.  H.  Macy  Store  in  New 
York  now  being  erected  by  Marc,  Eidlitz  &  Son, 
Inc.,  Mooney  Construction  Co.  handling  the  hre- 

proofing,  24-gauge  Berloy  3_^ -in.  Ribplex,  curved  to  spe- 
cifications, is  being  placed  between  deep  girders,  as  forms 
and  reinforcement   for  the  concrete. 

This  means  a  big  saving  in  concrete  and  dead  load,  with- 
out lessening  the  efficiency  of  the  slab.  The  Architect, 
Robert    D.    Kohn,    is    well    pleased    w^ith    the    results. 

The  use  of  this  curved  Ribplex  concrete  floor  construc- 
tion merits  careful  consideration  by  every  architect,  engi- 
neer,  and   contractor. 

Ribplex  is  also  used  extensively  in  solid  slab  construc- 
tion  for  roofs   and  floors. 

Write  our  nearest  office  for  Bulletin  K-24  and  sample  of 
?4-in.  Riplex. 

The  Berger  Mfg.  Co. 

Canton,  C,      Boston,       New  York,       Philadelphia,       Chicago,       St.  Louis,       Kansas  City 
Minneapolis.      San  Francisco,      Los  Angeles,       Dallas,      Roanoke.      Jacksonv 


B 


i>  L. 


Ribplex  &  Diamond  Mesh  Lath 


118 


Market— E  NGINEERING     NEWS-RECOR  D— Place 


Vol.  89,  No.  2G 


Pipe    Fittincs    (cont.) 
U.  S.  Cast  Iron  Pipe  * 

Foundry   Co. 
Weslinshouse  TractioD 
Brake  Co. 

Pipe   Joint    Compoundt 
(Pressure) 
Leudite  Co..  Inc..   The 
Pipe,   Lock    Itnr 

East  Jersey   Pipe  Co 
Pipe.  I.orl<  Joint 
Independent   Con.    Pipe  Co, 
Loclt    Joint    I'lpo    Co. 
Pl|>e,  Reinforred  Concrete 
Austin    M.i<-iitnerv    Corp. 
Pipe,   Riveted   Steel 
American   Spiral   Pipe  Wka. 
Blaw-Kno.\  Co. 
East  Jei.sey  Pipe  Co. 
Maehold  &  Riddel) 
I'flrolfuni  Irtm   Wiss.  Co. 
Tippett  &  Wood 
Pipe   Shoes 
Marion  Malleable  Iron  Wks. 
Ilpe,    Spiral 
Abendrotli  &  Root  Mfg.  Co, 
American  Spiral   Pi|ie  Wks. 
Blaw-Knox   Co. 
Robertson    Uroa.    Mtg.   Co. 
Pipe,  Tai>  Welded 

Ameroan  Spiral  Pipe  Wka, 
Pipe.   Vitrified  tiny 

Dicliey  Clay   Mfg.  Co. 
Pipe.  Wood 
American   Wood  Pipe  Co. 
CuntilKMital    I'lpe    Mfg.   Co. 
Mieiiiuan   Pipe  Co. 
Pacific   Tank    &   Pipe  Co. 
Standard    Wood    Pipe   Co. 
WyckofI  &  Son  Co..  A. 
Plaster 

Keystone  Gypsum  Fireproof- 
ing  Co. 

Poles,  Creosoled  Wood 
Anier.  Creosoting  Co.   (Ky.) 
Colonial  Crcosotinpr  Co. 
Georgia   Creosoting   Co. 

Poles.  Steel  Strurtnral 
Blaw-Kno.\  Co. 

Pressed  Steel  Products 

Bei-Bcr  Mff,-.  Co. 
Blaw-Knox  Co. 
International  Steel  Tie  Co, 
Pulverizers 
Jeffrey  Mfg.  Co. 
Pumps,   Air    f.Ift 
Cliirat-'o  Piiciiiiiatic  Tool  Co. 
IngersoII  Hand  Co. 
Sullivan    Machin.Tv    Co. 
Traylor    Engr.   &   Mfg.   Co. 
Pumps,    Boiler    Feed,    Steam 
Earle   Gear   &    Maciiine   Co, 
Ingersoll  Rand   Co. 
Lea-Courtenay  Co. 
Pumps,   CentrlfuEnl   and 
Multi-stage    High    f.lft 
De  L;ival  Steam  Turbine  Co. 
Earle   Gear    &    Machine   Co. 
Erie  Pump   &   Engine  Co, 
Ingersoll  Rand  Co. 
Key.^loiie    Driller   Co. 
Lea-Courtenay  Co. 
Jranistee    Iron    Works 
Morris  Maclinic  Works 
Smith    Co..    T.    L. 
Pumps,  Contraelors' 
Ed«on    .Manufacturing   Corn 
IngersolIRand    Co 
PulsometiT  Steam  Pump  Co 
Smith    Co,.    T.    L. 
Pumps,    Deep  Well 
Cook.    A.   D 
Keyslunc   Driller  Co. 


Reinforcing   Bar   Couplings 

Marion  Malleable  Iron  Wks. 
Reinforcing,  Cooerele 

(See    Ojnc.    Reinforcement) 
Reinforcing    Metal    for    Con- 
crete   Work 

Amer.  Steel  &  Wire  Co. 

liergcr   .Mfg.  Co.   - 

River  and   Ilarbor  Work 

Raymond  Concrete   Pile  Co, 
Riveting  Machioes 

Allen.  John   F. 

Chicago  Pneumatic  Tool  Co. 
Ruad   Finishers 

Austin  Machy.  Corp. 
Road   Oilers,   Pressure 

Austin-Western   Kuail   Mchv. 
Co. 

Road  Oils  &  Preservatives 

Standard  Oil  Co.  of  Ind. 

Standard  Oil  Co.  of  N.  Y. 

T.-xa<  Co 

Universal  Road  Machy  Co. 
Ruiid    Rollers,    Gusollnr    and 
.*^leam 

Acmo  Road  Machy.  Oo. 

Austin     .Mff.     Co. 

Austin  Western  Rd.Mcliy  Co. 

UuffaloSpritigfield  Roller  Co. 
Rolls,  Crushing 

Allis-Chalniers   Mfg.   Co. 

Jeffrey  Mfg.  Co. 

liuchanaii  Co.,  Inc..  C.  G. 
Roofing,    .\sbestos    l*rotected 

Robertson    Co..    H,    H. 
RooHng,    Gypsum 

Marks  Corp,,   The  H.  E. 
Roofing,    Metal 

Amer  Sheet  &  Tin  Plate  Co. 

HiTger  .Mfg,  Co, 

Roofing     Prepared 
Carey  Co,,   The  Philip 
Texas   Co, 

Roofing,  Tile 

Federal    Cement    Tile   Co. 

Keystone  Gypsum  Fireproof- 
ini;  Co, 

Truscon    Laboratories 

Rope,  Wire.  Transmhiwon 

Hoisting  or  iranlage 

American    Steel  &   Wire   Co 

Lcschen  &  Sons  Rope  Co, 

Roeblings  Sons  Co,.  J,  A. 

Wickwirc-Speiiccr  Steel  Corp, 
Sash    Operating   .-Xpparatns 

Allison    Steel    Products    Co. 

Drouvc   Co..    G. 
Sash  Steel.  Window 

(See  Window  Sash) 
.Saw  Rigs.   Portable 

Industrial    Works 


Pumps.  Diaphragm 
nosl.in  &  T.u.-ki.nri  Dloek  Co. 
B'lson    Manula. luring  Corp 
,M,iin-tee  Iron   Works 
Smith   Co..   T.  L. 
I'umps,    Dredging    and    Sand 
Erie    Pump    &    Engine    Co. 
Marion   Steam  Shovil  Co 
Morris   Machine  Works 
Wiirlhington    Pump  & 
Machy.  Corp. 
Pumps,  Power 
Cook,   A     D 
Lea-Courtonay  Co. 
iranistee   iron    Works 

Pumps,  rndcrwrllcrs'  Centrif- 
ugal 

Allls  Chalmers   Mfe     Co 

Earle  Gear  &  Machine  Co, 

Le;i-Courtenav  Co 

Manistee   Iron    Works 
Purifiers,   Feed  Water 

N    Y,  Continental  Jewell 
Filtration  Co. 
I**  roineters 

Taylor    InslriMiii-nt    Cos, 
Hall  and  Rail  Joints,   Fasten- 
ing Si  Speclalllcs 

Rail   Joint   Co, 
Railroad    Ditchers 

Eric    .Stc-iMi    Shovel    Co 

Marion   Steam  Shovel  Co 

Osgiiod   Co, 
Railways,  Industrial 

Rastori  Car  Si  Consir  Co. 

Intern.itJoiinl    Ste.-'   Tie  Co 
Recorders,   Water  Stare 

Gurley,  W.  &  L,  E. 


Schools  H  Colleges 

See  Directory  of  Engineers 
Scrapers,     Scarifiers,     Plows. 

Austin    MfC-    Co, 

Austin  Western  Rd.MchyCo 

Western  Wheeled  Scraper  Co. 
Screens,  Revolving 

Buchanan   Co,.    Inc,    C,    G. 

.Smith    Engineering    Works 
Screens,     Sand.     Gravel     and 
Coal 

Austin  Mfg.  Co. 

.\ustin Western  Road  Mchy. 

Haiss  Mfg.   Co.,    Inc.   Geo, 

Hendrick  Mfg.  Co 

Link  Hill    Co, 

Webster  Mtg,  Co, 

Wick  wire-Speneer  Steel  Corp. 
ScriTiis.   Water  Intake 

Link  Belt  Co. 
.Searchlights 

General   Electric  Co, 
Sepunitors.  ,>Iagnetic 

Ruchaiiiii    Co,,    Inc.,    C,    G. 
Sewage  Disinfection 

Electro    Bleaching  Gas  Co 

Wallace  &  Tiernan  Co,    Inc. 
Shafting 

R.verson  &  Son,  Joseph  T, 
Sharpening     Machines.     Drill 

nit 

Iiigcrsoll-Band   Co. 
Sheaves 

Haiss  Mfg.  Co..  Inc.  Geo. 
Sheets,  Iron  and  Steel 

Amer,  Sheet  &  Tin  Plate  Co, 

Arnico    Culvert    &   Flume 

Mfrs,    Assn, 

Hcihlelicm  Steel  Co. 

Ryersoii  &  Son.  Joseph  T, 
Sheets,  Rnoflng  and  Siding 

Amer,  Sheet  S.  Tin  Plnte  Co 

.\inico     Culvert     &     Flumo 
Mfrs.   Assn. 

Roiierlson  Co  ,  H    II 

Rycrson  &  Son.  Joseph  T, 
Shelving.   .Steel 

llrri.-.r    Mfg,  Co, 
Shovels.    Kleelrle 

Erie    Steam    Shovel    Co 

Keystone    Driller  Co 

Marion  Steam  Shovel  Co 

Thew    Shovel    Co, 
Shovels,  Gasoline 

Marion    Sicam    Shovel   Co     i 

Northwest   E^ngineering  Co.  ! 
Thew    Shovel    Co.  I 


Shovels,     Picks.     Crowbars, 

Pittsburgh    Shovel    Co. 
Shovels.  Steam 

Erie    Steam    Shovel    Co. 

Hoar  Shovel  Co..  The 

Keystone    Driller   Co. 

Marion    Steam   Shovel   Co. 

Osgood  Co. 
Skips,  Stone 

linsicy  Manufacturing  Co. 

Thew    Shovel    Co. 
Skylights 

Allison  Steel  Products  Co, 

Drouve  Co..  G. 

Robertson  Co..   H,    H, 
Slabs,  Cement    Roofing 

Federal    Cement    Tile    Co, 
Slate.   Structural 

Structural    Slate   Co, 

Sprinklers   and   .Sweepers 
.Street 

Austin   Machinery  Corp. 
Austin   Mfg,  Co. 
Austin-Western  Rd, Mchy  Co. 
Standpipes. 
Hlaw-Knox  Co. 
Caldwell  Co.,   W,   E, 
Chicago   Bridge  &  Iron    Wks. 
Pacific  Tank  &  Pipe  Co, 
Pittsburgh-Des  Moines  Steel 

Co, 
Tippett  &  Wood 
Steam    Specialties 

Jenkins  Bros. 
Steel 

Ryerson  &  Son,  Joseph  T, 
Steel    Plate    Construction 
Bethlehem    Steel   Co, 
Blaw-Knox  Co. 
Chicago   Bridge  Iron  Wks, 
East    Jersey   Pipe   C)o. 
Heltzel  Steel  Form  &  Ir,  Co. 
Hendrick    Mfg.   Co, 
lloiihorst   Co.,   Tlie  Jos. 
Littleford    Bros. 
Petroleum  Iron   Wks.   Co. 
Pittsburgh-Des  Moines  Steel 

Co, 
Riter-Conley  Co, 
Union    Iron    Worlts 
Vulcan   Iron  Wks    of  N,  J, 
Williams  Co,.  G,   H. 
Steel.  Structural 
Belmont  Iron   Works 
Berhn    Construction    Co, 
lictlilc-hem  Steel   Co, 
Blaw  Knox  Co, 
Boston  Bridge  Works 
Che^api-jkc  Iron   Works 
Eastern  Bridge  &  Struc.  Co 
Eichleay     Tr.  Co,,  John 
Fort  Pitt  Bridge  Works 
Kenwood   Bridge   Co, 
Louisville  Bridge  &  Iron  Co. 
McClintic   Maishall  Co. 
Milwaukee  Bridge  Co. 
Minneapolis  Steel  &  Mchy  Co. 
Morava  Construction  Co. 
Mount   Vernon   Bridge  Co. 
Penn    Bridge  Co,    (Pa,) 
Phoenix    Bridge  Co, 
Pittsburgh-Des  Moines  Steel 

Co, 
Rivcrsido  Bridge   Co. 
Shoemaker-Satterwait  Br.  Co 
Snare   Corp  ,    Frederick 
Snead  Architect.  Iron  Wks 
Strauss    Bascule    Bridge   Co 
Virginia    Bridge  &   Iron   Co, 
Wisconsin  Bridge  &  Iron  Co. 
Steel.  Tool 
Bethlehem    Steel    Co. 
IngersolIRand  Co, 
Ryerson  &  Son  Co..  Jos.  T. 
.Stokers 

Bab<'Ock  &  Wilcox  Co. 
Strainers.  Well 
Cook,   A,   D, 
Superheaters 
Babcock   &   Wilcox  Co 
Power  Specialty  Co 
Superheater  Co, 
Switchboards 

General  Electric  Co. 
Tables   and   Boards.   Drawine 
Dietzgen  Co  .  Eugene 
Hamilton  Mfg,  Co, 
Pease  Co.    C.   P. 
Weber  Co.,  P. 
Tanks,  Air  Compressor 
Chicago  Pnciim,-itu- Tool  Co 
East  Jersey   Pip,,  Co 
Weslinghouse   Traction 
Brake  Co, 

Tanks.   Oil 

l51aw-Knox  Co 

Riter-Couley   Co. 
Tanks.    Klevaled   Steel 

Caldwell  Co  ,   W,  E. 

Chicago  Bridge  &  ii^on  Wk 

Graver  Corp, 

Littleford   Bros 

Petroleum  Iron  Wks.  Co. 

PIttsburghDes  Moines  Steel 

Tanks,   Elevated.   Wood 
Ainerican   Wood  Pipe  Co. 
Caldwell  Co.    ^y    E 
Continental    Pipe    Mfg     Co 
Pacifle  Tank  &  Pipe  Co 

Tane».  steel  and  Metallic 
DIetzjren  Co .  Eugene 


Hamilton   Mfg,  Co. 

Keuftel  &  Esser  Co. 

I.ufkin  Rule  Co. 

V>'iibu,5cij  &  Ililger,  Ltd. 
Testing  Laboratories 

(Sec  Engineers'   Directory) 
Thermometers 

Taylor  Instrument  Cos. 
Tics,   Creosoted   Wood 

Amer,  Creosoting  Co.   (Ky,) 

Colonial   Cre-osoting  <io. 

Georgia   Creosoting  Co. 

Jeniiison- Wright    Co. 
Ties.   Steel 

International   Steel  Tie  Co. 
Tile,  Concrete  RIdg. 

Federal  Cement   Tile  Co. 

Keystone  Gypsum  Fireoroof- 
iiig  Co, 

Truscon   Laboratories 
Tile,  Roof  Cement 

Feileral  Cement  Tile  Co, 

Truscon   Laboratories 
Tin  Plate 

Aniir  Sheet  &  Tin  Plate  Co, 

Bethlehem    Steel    Co. 
Tools.   Pnenmatle 
Cliicago    Pneumatic  Tool  Co. 

Ingcr.soll-Raiid  Co. 
Towers,  Concrete 

(See  Hoists.  Cone.  Tower) 
Towers.   Radio 

Blaw  Knox  Co. 

Riter-Coiiley  Co. 

Towers,    Transmission 
Blaw  Knox  Co. 
Rilcr-Conley  Co. 

Track.    Industrial    and    Port- 
able 

Bctlilcbcm    Steel   Co 
Easton   Car  &   Constr.  Co. 
Tractors 
Minneapolis   Steel   &    Mchy. 


Trailers 

Watson  Products  Corp. 
Transformers.    Electric 

General  Electric  Co. 


Transits  and  Levels 
Ainsworth   &  Sons.  Wm. 
Berger  &  Sons  Co.,  C.  L. 
Buff  &  Buff  Mfg.  Co. 
Guriey,    W.   &   L,   E. 

Transmission  Machinery 
Power 

Link-Belt    Co. 

Treads,    Safety 
Irving  Iron  Works 
Kerlow   Steel  Flooring  Co. 
Universal    Safety    Tread   Co, 

Trolleys,  I-Beam 
Brown  Hoisting  Machy.  Co. 

Trucks,   Motor 
Watson  Products  Corp. 

Tunnel  Liner  Plates 
Blaw-Kuox  Co, 

Turbines.   Hydraulic  Impulse 
and  Reaction 
Allis  Chalmers   Mfg    Co 
Pclton   Water  Wheel  Co' 
Smith  Co,,   S,   Morgan 
Worthington    Pump  & 
Machy,  Corp, 

Turbines,  .Steam 
Allis  Chalmers    Mfg,   Co 
De  Laval  Steam  Turbine  Co. 

Turbo  Generators.  Steam 
General    Electric    Co. 

Turntables 
Blaw  Knox   Co. 
Easton  Car  &  Constr.  Co. 

Cnderpinnlng 
Si),ii.-,-r     IVHite     &     Prcntis 

Underpinning  &  Found,  Co. 
Unlonders 

Erie    Steam    Shovel   Co. 

rnloaders.   Car 

Haiss  Mfg.  Co,,  Geo, 

Heltzel  Steel  Form  &  Ir,  Co, 
Valves.    .4ir,    Water.    Steam 
and  Gns 

Cli,-iiini,iii    Valve   Mfg,  Co. 

Coldwell-Wilcox  Co 

Coffin   Valve  Co. 

Crane  Co, 

Golden-Anderson  Valve  Spe. 
cialty  Co, 

Ludlow  Valve  Mfg.  Co 

Powell  Co,,  Wm 

Rensselaer  Valve  Co 

Simplex  Valve  &  Meter  Co. 

Smith  Mfg.  Co.  A.  P. 
Valves.  Altitude 

Golden-Anderson  Valve  Spe- 
cialty Co. 

Ludlow  Valve  Mfg.  Co. 
Valves,    Angle,    Check,    Gate 
and  Globe 

Chapman    Valve  Mfg.  Co, 

Cofliti   Valve  Co, 

Golden-Anderson  Valve  Spe- 
cially Co. 
[     Jenkins   Bros, 

Ludlow  Valve  Mfg,  Co. 
I     Powell   Co  ,   Wm 
I     Simplex  Valve  4  Itfeler  Co 
I     "eslinghousc  Traction 

Brake  Co. 


Valves,  Automatic 

Golden-Anderson  Valve  Sne 

cialty  Co, 
Ludlow  Valve  Mfg,  Co 
Westinghouse  Traction 

Brake  Co. 

Valves,  Control,  Electric 

Dean,   Ltd,,   Payne 
Valves,   Float 
Golden-Anderson  Valve  Spe- 
<'ialty  Co, 

Valves.  Regnlntlng 
Golden-Anderson  Valve  Spe- 
cialty  Co, 
Ludlow  Valve  Mfg.  Co 
Simplex  Valve  &  M'eter  Co 
Valves,  Return 
Golden-Anderson  Valve  Spe- 
cially Co, 

Valves,  Safely 
Golden-Anderson  Valve  Spe- 
cialty Co, 
Ludlow  Valve  Mfg.  Co. 
Valves,  Sewage 
Chapman   Valve  Mfg,  Co. 
Valves.  Sluice 
Cliaiiman   Valve  Mfg.  Co 
Coffln    Valve  Co. 
Ventilators 
Allison   Steel  Products  Co 
Drouve  Co..  G. 
Robertson  Co,,  H,  H, 
Wagons,   Asphalt 

Watson  Products  Corp. 
Wagons,  Dump,  .-iuto 
Austin   Mfg,   Co, 
Austin-Western  Road  Mchy 
Co. 


Wagons,  Dump 
Austin  Mfg.  Co. 
Austin-Western  Road  Mchy. 

Stroud  &  Co. 
Watson   Products  Co. 
Western  Wheeled  Scraper  Co 
Wogon  Loaders 

Austin  Machinery  Corp. 

Austin  Mfg,   Co, 
Austin-Western  Road  Mchy. 

Erie  Steam  Shovel  Co, 

Gifford  Wood  Co,  • 

Haiss  Mfg    Co,.  Inc.  Geo. 

Jeffrey  Mfg.  Co. 

Link-Belt  Co. 
Hjishers.   Cut  Cast   Malleable 

Portable     Machy,    Co, 

Smith    Engineering  Wks 
Watcr-iMaIn    Cleaning 

Nat '1  Water  Main  CleaningCo. 
natcrprootlng  Compounds 
and   Materials 

Anti-Hydro    Waterprooflnj 
Co. 

Carey  Co..  The  Philip 

General    Chemical    Co. 

Sonncbom  Sons.  L. 

Texas  Co, 

Truscon  Laboratories 
Water  Pnrlflrallon 

Electro    Bleaching  Gas  Co 

Wallace  &  Tiernan  Co,    Inc 
Water  Softeners 

Amer.  Water  Softener  Co. 

C;ilifoniia  Filter  Co, 

Graver  Corporation 

International   Filter  Co. 

N.     Y.     Continental     Jewell 
Filtration   Co, 

Roberts  Filter  Mfg,  Co 
Water  Sterilization 

Electro  Bleaching  Gas  Co 

Wallace  &  Tiernan  Co,.  Inc, 
Water    Wheels,    Impulse   and 

Reaction 

Pelton  Water  Wheel  Co, 
Smith  Co,,   S,  Morgan 

WoldinK  and  Cutting 

Apparatus 
Air  Reduction  Sales  Co. 
Blaw-Knox  Co, 
General   Electric  Co, 
Milburn  Co,.  Alexander 
Oxweld   Acetylene  Co, 

WheelbarroWH 
Sterling   Wheelb.arrow   Co, 

Winches.    Ship,    Hand.   Steam 
and    Kleetric 
Brown   Hoisting  Mchy,  Co 
Dobbie  Frdy,  &  Mach,  Co 
Licigerwood  Mtg,  Co, 
Mundy    Hoisting    Eng.    Co. 

National   Hoisting  Eng.  Co 
Window  Sash  Putty 

Truscon    L;iboratories 
Window   Sash    Steel 

Allison    Steel    Products  Co. 
Wire   Glass 

Mississippi   Wire  Glass  Co 
Wire    Mesh.    RrlnfiirrlnK 

WickwireSpencer  Steel  Corp 
Wire    Rope 

iSeo  Roiie,   Wire) 
Wire  and   Cable.    Electrical 

American   Steel  &   Wire  Co 

General    Electric  Co, 
Wood    Casings 

Michigan  Pipe  Co,.  The 
Wood    Preservatives 

Protexol  Corp, 
Truscon  Laboratories 
Wrenches 
Oreene,  Tweed  ft  C*. 
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For      Railruads  — 

Bridg-e  and  Trestlr 
Timbers.  Ploorin:;. 
Roofintr.  Sidi  n  l- 
Lining^, Sills. Fram- 
ing:. Sa  wn  Tif^, 
Grain  Doors.  We 
make  a  specialty 
of  bridge  string^ers. 


'""'^S^y-^ 


For  Factory  Build- 
ers— Close  Grained 
Virgin  Long-  Leaf 
Timbers  and  heavy 
lumber  for  slow 
combustion  c  o  o  - 
'^traction. 


Unqiuestioned  Supremaqr 


Longr  Short      Loblolly  Coast 

Leal  Leaf           Pin"  Type 

Pine  Pine                    Douglas  Fir 

Streng-th  ag  beam  or  post 100.0  8i.O          83.5           S5.0 

Compressing  1   grain    (flatwise)...         100.0  80.0           fl-iO           88.5 

Shearing  y  y  grain 100.0  83.0           84.0           85.0 

Shock-resisting  ability    100.0  90.0          91.0          77.0 

Stiffness      100.0  83.0           85.5  100.0 

Hardness     100.0  85.5            80.0            78,0 

Weight     (green) 100.0  100.0  108.0           80.0 

Weight    (air  dry) 100.0  90.5           90.5           SO.O 

Sumniiuy  of  results.  Testing  I.aboratories.  Department  of  Civil  Engineering, 
Columbia  University. 


Industrial  users  of  lumber  and  timbers  are  interested  in  the  durability  and  strength  of 
the  products  thej-  use  and  the  service  these  products  give.  In  other  words,  they 
demand  only  the  best.  Long  Leaf  Southern  Pine  demonstrates  convincingly  its  place 
among  the  competing  woods  in  the  above  concise  chart. 

Add  to  this,  the  fact  that  the  holdings  of  Exchange  Sawmills  Sales  Osmpany  are  all 
in  that  belt  in  Louisiana  where  Long  Leaf  Southern  Pine  grows  to  its  best ;  that 
lumber  and  timbers  for  all  industrial  purposes  are  special  products  of  our  eight  mills, 
made  from  especially  selected  trees  and  subjected  to  special  care  at  our  mills — and 
the  user  of  ESSCO  products  knows  he  is  getting  the  best  that  can  be  produced. 


"Lotto  Leaf  Sou'hern  Fine  showed  a  murh  greater  ability  t& 
resist  shoclc.  icllicli  Is  a-  reQuired  rliaracreristic  for  car  construc- 
tion material." — Report  of  Testing  Laboratories. 


FXC1MNG€  ^/IWMILLS  ^flLCS  Qo. 

Long  Building,  Kansas  City,  Mo. 

R.  B.  WHITE,  President   and   General   Mgr. 
F.  R.  WATKINS,  Sec'y  and   Mgr.  Yard  Sales  R.   S.   PRICE,  Mgr.  Raili.rid   and  Timber  Sales 
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